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ABSTRACT 

Nine volumes including this volume present the final report documentation 
outlining the accomplishments for the "Cost Studies of the Multipurpose Large 

Launch Vehicles" (MLLV), NASA/OART Contract NAS2-5056. This AMILLV 

cost volume presents the detailed costs for implementation and operation of 

the elements of the Advanced Multipurpose Large Launch Vehicle family (as 

previously defined by NASA/OART Contract NAS2-4079). 

The AVIMLLV family will consist of a single-stage-to-orbit configuration plus 

other configurations consisting of a main stage (as used for the single-stage

to-orbit configuration) with various quantities of 260 inch diameter solid rocket 

motor (SRM) strap-on stages and/or injection stage modules. The main stage 

will employ LOX/LH2 propellant with either a multichamber/plug or toroidal/ 

aerospike engine system. The single-stage-to-orbit configuration will have a 
payload capability of approximately 1,000,000 pounds to a 100 nautical mile 

earth orbit. With the addition of the strap-on SRM stages and/or LOX/LH 2 

injection stage modules, this payload capability can be increased incrementally 

to as much as 3,740,000 pounds. 

The contract consisted of four study phases. The Phase I activity was a detailed 

cost analysis of an Advanced Multipurpose Large Launch Vehicle (AMLLV) family' 

as previously defined in NASA/OART Contract NAS2-4079. Costs for vehicle 

design, test, transportation, manufacture and launch were defined. Resource 

implications for the AMLLV configurations were determined to support the cost 

analysis. 

The Phase 11 study activity consisted of the conceptual design and resource 

analysis of a smaller or-half size Multipurpose Large Launch Vehicle (MLLV) 

family. 

The Phase III activity consisted of a detailed cost analysis of the smaller 

Multipurpose Large Launch Vehicle configurations as defined in Phase 11. Costs 

for vehicle design, test, transportation, manufacture and launch were determined. 

The Phase IV activity assessed the results of the study including the implications 

on performance, resources and cost of vehicle size, program options, and vehicle 

configuration options. The study results provided data in sufficient depth to 

permit analysis of the cost/performance potential of the various options and/or 

advanced technologies. 
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FOREWORD 

This volume, Baseline AMLLV cost, is one of nine volumes documenting the 
results of a twelve month study program "Cost Studies of Multipurpose Large 
Launch Vehicles," NASA/OART Contract NAS2-5056. The objective of this 
study was to define cost, cost sensitivities, and cost/size sensitivities of 
potential future launch vehicles to aid in the guidance of current and future 
technology programs. The baseline vehicles utilized to make this assessment 
were: 

a. 	 The Advanced Multipurpose Large Launch Vehicles (AMLLV) as defined 
under NASA/OART Contract NASA/OART Contract NAS2-4079o 

b. 	 The Multipurpose Large Launch Vehicles (MLLV) as defined under this 
contract and described in Volume II of this report, "Half Size Vehicle 
(MLLV) Conceptual Design." 

The program documentation includes this "Baseline AMLLV Cost Volume," 
Volume IV plus a Summary Volume, a Design Volume, a Resources Volume, 
Cost Volumes, Cost Implications Volume, Advanced Technology Implications 

Volume, and Appendices Volumes. Individual designations for these volumes 

are as follows: 

Volume I 	 Summary 

Volume HI 	 Half Size Vehicle (MLLV) Conceptual Design 

Volume III 	 Resource Implications 

Volume IV 	 Baseline AMLLV Costs 

Volume V 	 Baseline MLLV Costs 

Volume VI 	 Cost Implications of Vehicle Size, Technology Configurations, 

and Program Options 

Volume VIE 	 Advanced Technology Implications 

Volume VIII 	 Flight Control and Separation, and Stress Analysis 
(Unclassified Appendices) 

Volume IX 	 Propulsion Data and Trajectories (Classified Appendices) 

Preeding page'Iankj 
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FOREWORD (Continued) 

Data on the 260 inch diameter solid propellant rocket motor were obtained from 
the Aerojet Genral Corporation. Data on the multichamber/plug propulsion 
system were obtained from the Pratt and Whitney Division of the United Aircraft 
Corporation and the Rocketdyne Division of the North American Rockwell 
Corporation. Data on the toroidal/aerospike propulsion system were obtained 
from the Rocketdyne Division of the North American Rockwell Corporation. 

These propulsion data were obtained from the propulsion contractors at no cost 
to the contract. The material received encompassed not only the technical data, 
but resources, schedules and advanced technology information. This support 
materially aided The Boeing Company in the preparation of a complete and 
meaningful study and is gratefully acknowledged. 

This study was administered under the direction of NASA/OART Mission 
Analysis Division, Ames Research Center, Moffett Field, California under the 
direction of the technical monitor, Mr. Edward W. Gomersall. 
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1.0 INTRODUCTION AND SUMMARY 

This Volume IV, Baseline AMLLV costs, is the fourth of nine volumes reporting 

the results of the Contract "Cost Studies of Multipurpose Large Launch Vehicles." 

Contained in this volume are the results of the detailed cost analysis of the 

Advanced Multipurpose Large Launch Vehicle (AMLLV) baseline vehicle family. 

This cost analysis constitutes Phase I, Task 1 of the study program. Included 
in this task, are the non-recurring and recurring costs for implementation and 

launch of the baseline (AMLLV) vehicle family. 

Figure 1.0.0.0-1 displays the manner in which the costs are categorized. The 

non-recurring costs are divided into two classifications; (1) "Get Ready Costs" 

or A costs, which are identified as the costs associated with getting ready to 

produce and operate the first production article (e.g., basic design, brick and 

mortar facilities, tooling, fabrication and erection, etc.) and (2) "R&D Costs" 

or B costs which are defined as all costs associated with the developmental 

testing of hardware items (e.g., static test, dynamic test, flight test, etc.). 

The recurring costs are identified as the 'first unit" or C costs, which are 

defined as all the costs associated with the production and launch of the first 

flight vehicle. 

The resource data were received from the effected working organizations in 

terms of required manhours, materials, tooling, equipment and facilities. 

Figure 1.0, 0.0-2 displays these working organizations, their location relationships 

and the type of input data submitted. This data was developed into cost 

information by the addition of direct and overhead labor rates and factored items. 

Direct cost increments were sequentially totaled with factored indirect supporting 

costs. (indirect and supporting costs include costs for quality control, program 

management, planning, training, structures and other program associated 

elements overhead and/or burdened costs and G&A). This data was then 

subjected to a thorough review prior to inclusion in this document to insure 

completeness, clarity and accuracy. 

The depth of the cost reporting levels and supporting information necessitated 

that this cost volume be divided into three books. This book (Book A) contains 

the (Section 1.0) introduction and Summary, (Section 2. 0) Ground Rules and 

Assumptions, and (Section 3.0) Get Ready or A costs. The second book 

(Book B) contains the (Section 4.0) Development Testing or B costs. The 

remaining book (Book C) contains the (Section 5.0) First Unit or C costs. 

Figure 1. 0.0.0-3 shows the relationship of the three books described above to 

their proper section of the Volume IV documentation. Further, each of the 

sections is subdivided into the areas of index, introduction, single stage vehicle 

costs, etc., as shown in the right hand portion on this figure. Each of the 

Book A through C costs are subdivided in the same manner to facilitate 

understanding of the method of reporting the cost data and to provide comparable 

cost elements. 
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1.0 (Continued) 

With the A, B, and C costs shown in these three books of Volume IV, the total 
program costs for the selected baseline AMLLV family are presented in a 
modular form which permit the determination of the cost of any desired phase, 
element or category of the baseline AMLLV family cost. This is illustrated in 
Figure 1.0.0.0-4. With this detailed breakdown of costs, it is possible to 
determine what impact these costs have on total program costs or it is 
possible, through substitution, to insert revised or amended cost data in place 
of the existing data. 

An example of how the cost data can be used is illustrated by the "PIE" charts 
contained on Figures 1.0.0.0-5 through 1.0.0.0-7 which display the "A", 
"B""and "C" costs by program element, for the AMLLV single-stage-to-orbit 
vehicle. These charts give a clear graphic picture of each major element 
cost impact on the total program cost. For example, in Figure 1o0.0.0-7, 
the AMLLV single-stage-to-orbit first unit cost by element is shown. The 
systems cost is 18.2 percent of the total vehicle cost. Further analysis of the 
systems cost is shown in the lower left hand pie chart. The propellant/mechanical 
systems are 64.2 percent of the systems cost. Examining this cost in more 
detail shows that its major cost element is the contract end-item, which is 
94.5 percent of the total cost. The contract end-item is then divided into its 
cost by component as shown in the lower right hand pie chart. The major cost 
element is the material cost, 52.2 percent. The material cost of the vehicle 
system is, therefore, 52.2 x 94.5 x 64.2 = 31.7 percent of the systems cost 
or 5.7 percent of the total vehicle cost. Similar comparisons of other 
elements will permit identification of their costs as a percentage of the total 
costs. With this data available, the desirability of a change (based on cost 
only) can be readily analyzed. High cost elements can be identified and emphasis 
can be placed upon these areas for further study. 

Figure 1.0.0.0-8 through 1.0.0.0-10 display the "A", "B" and "C" costs by 
cost categories for the AMLLV single-stage-to-orbit vehicle. These charts display 
the costs by categories such as tooling, engineering, quality control, etc., 
rather than by elements. These charts can be used to determine where cost 
driving categories are and indicated areas where further study should be 
undertaken to reduce costs. 

Figures 1.0.0.0-11 through 1. 0. 0.0-13 summarize the complete "A', "t ff 
and "C" costs. These cost flow diagrams indicate the costs of components 
and/or operations related to the various vehicle stages and identify the 
applicable sections of this volume in which the detailed costs can be found. 

The "B" cost flow diagram is repeated in Book "B," and the "C" cost flow diagram 
is repeated in Book "C" to facilitate understanding of the method of presenting 
the cost data. 

5 
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1.0 (Continued) 

in addition to the cost distributions shown by program and/or stage elements, 

costs can be distributed by cost categories, i.e.: labor, material, tooling 

facilities and equipment. Tables 1.0.0.0-I through 1. 0.0.0-IX show such 
distributions as the main stage vehicle, three module injection stage and 
twelve SRM strap-on stages respectively for each of the three program phases. 
(A, B and C cost categories,) 

The distribution of costs to the cost categories was accomplished by reviewing 
each individual entry in the back-up detailed cost sheets. Assignment of a 

specific cost entry to a given cost category was based on an individual judgement 
of each entry. Some of these assignments required arbitrary assumptions which 

would effect the total distributions shown. For example, manpower and vehicle 
material as shown, relate only to that manpower and vehicle material to be 

expended to design, test, build and operate the vehicle. Manpower required in 

support of the other categories, i.e., tooling, material, facilities and equipment 
is included in the cost of those items as applicable. For example, manpower for 
tool design is shown as a tooling cost. Similarly, material required for tooling 

is shown as a tooling cost. Material costs as assigned to the vehicle material 
category reflect all costs for purchases material (inclusive of purchased 
assemblies and subsystems) to be used to design, test, manufacture and operate 

the vehicle. SRM and liquid engines for this distribution were not considered 
purchased assemblies (vehicle material) but were further broken down into the 
manpower, material, tooling, fabrication and equipment by categories. All 

systems and subsystems, on the other hand, were classified as vehicle material 

exclusively. 

The distribution of Phase A costs by cost category indicates that a significant 

portion of the "Get Ready" costs will be attributable to Facilities and Equipment. 

The next largest cost category will be tooling. 

The costs for vehicle material will be negligible. Program management and
 
vehicle engineering design costs will represent approximately only 1.5 percent
 

and 6.0 percent respectively of the total Phase A costs.
 

The distribution of costs by categories for Phase B include not only the costs 

for conducting the test, but also the costs required to provide the test specimens. 

The manpower costs will represent the major portion (66%) of the liquid stage 
B costs. As most of the SRM stage test components will be purchased, material 

costs for the SRM will exceed the manpower costs. 

The distribution of costs by category for the first operational unit (C cost) shows 

that the costs for manpower will represent by far the majority of the liquid 

stage production and launch costs. Manpower costs will be a smaller percentage 

19 



THIS PAGE INTENTIONALLY LEFT BLANK 

20
 



TABLE 1.0.0.0-I AMLLV - MAIN STAGE (DOLLARS IN. THOUSANDS 

LABOR MAT'L TOOLING PAC. & 
EQUIP. iTOTAL 

COST ELEMENTS %Igmt& Vehicle Tooling Tooling Mfg. & Tooling 
Adm. Engr. Misc. Design Mat'l Set-Up Q&RA 

STRUCTURES 

Fwd. Skirt 
LH 2 Tank 

$ 1,132 
7,771 

$ 1,699 
1,483 

$ 70 
60 

$ 5,227 
30,752 

$ 2,810 
16,514 

$ 18,528 
108,894 

$ 3,723 
27,290 

$ 
-

$' 33,089 
186,764 

LOX Tank 
Tunnels 

3,157 
603 

3,319 
1,277 

137 
52 

11,978 
2,108 

6,433 
1,134 

42,443 
7;470 

8,297 
1,460 

. -' 75,764 
14,104 

Thrust Structure 
Base Plug 

1,175 
799 

3,250 
5,520 

134 
226 

4,320 
2,143 

2,322 
1,152 

15,328 
7,604 

2,991 
1,490 -

29,515 
18,934 

Assembly 57 1,061 44 - - - 1,.162 

Structures Total 14,694 17,609 723 56,528 30,365 200,262 39,151 - 359,332 

SYSTEMS 

Prop./Mech. 
Electrical 

1,953 
184 

5,304 
3,181 

218 
131 

6,728 
125 

3,609 
64 

23,803 
441 

4,654 
82 

-

-

46,269 
4,208 

Instrumentation 
Flight Control 
Assembly 

450 
'196 
418 

8,485 
1,699 
8,485 

347 
70 

347 

161 
48-1 

88 
261 

-

594 
1,731 

-

112 
337 

-
-

-

10,237 
4,775 
9,250 

Systems Total 3,201 27,154 1,113 7,495 4,022 26,569 5,185 - 74,739 
ENGINES - 37,500 - - 46,100 11,160 - 56,595 151,295 

I9SE 2,131 - 6 - 11,457 37,604 7,358 58,556 

MFG. FACILITY -.. 169,24516,4 169,245 

LAUNCH COMPLEX .- 12,047 - 512,047* 

MAIN STAGE TOTALS. $20,026 $82,263 $1,842 $64,023 $91,944 $275,535" $51,694 $739,887 $1,325,214 

*ALTERNATE PAD 39 - $207,900 

.cedint e lk; "A"COST CATEGORIES 
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TABLE 1.0.0.0-11 AMLLV - MAIN STAGE (LyujARS IN THOUSANDS 
2t__IS___it 

JSUB

-TYPE OF TEST Mgmt. 
Adm. 

& 
Engr. 

Mfg.
Ops. 

& 
Q&RA 

MAT'L TOOLING EQwI j.
& FAC. TOTAL 

OTA-
TOTALS 

STATIC LOAD TEST $ 532 $ 3,543 $ 6,376 $ 1,918 $ 1,582 $  $ 25,182 $ 39,133 $ -
Specimens 1,616 - 4,187 22,873 4,472 11,630 1,69 3817 46,934 86,067 

ENG.INSTALLATION TEST 2 35 7 8 - - 52 -

Specimens - - " - 52 
DYNAMIC TEST 549 3,700 7,128 1,135 2,026 - 17,19.7 31,675 -

Specimens 1,184 3,067 16,756 3,276 8,519 1,296 2,4 34,382 66,057 

MANUFACTURING DEV. 357 6,571 1,314 1,681 - - 9,923 -

Specimens - - - 9,923 
SUBSYSTEM & SYSTE.%I TEST - - 150,000 - 150,000 

Specimens ........ 150,000 
ENGINE DEVELOPMENIT 

Specimens 
(1) 

-

143,200 
7,407 

54000 
85,707 -

114,143 
50,457 

11,500 
11,329 

15, zoW 
- 1 

U8,8 

154,900 
-

492,943 
FACILITY CHECKOUT 

Specimens 1,899 
-
4,9181 

240,077 
26,871 -1 

-
5,254 

6,573 
13,663 

-
2,078 

1i-ut-
45 

- 264, l v 
5,138 

-
319,288 

MANUFACTURING IOCK-UP 194 - 3,462 -92 -90 o-,u3u -

Specimens - - - 31 5,038 

SYSTEMS BREADBOARD - 18,920 
Specimens ..... | 80,520 

WIND TUNNEL - 600 -- 600 -

Specimens 
TWO R&D FLIGHTS 17,376 29,500 299,248 57,788 44,380 - 28, 104 

-
478,394 -

600 

Specimens 12,409 32,143 175,606 34,333 89,291 13,582 2,977; 360,341 836,735 

"B" SUBTOTALS TEST 19,010 179-,943 636,417 62,854 321,083 11,500 164,721 1,395,528 -
SPECIMENS 17,108 51,7-22 327,813 47,335 173,560 30,054 4,.1q3 651,695 2,047,223 

I'D TOTAL $36,118 $231,665 $964,230 $110,189 $494,643 $41,554 $168,824 $2,047,223 $2,047,223 

"B" COST CATEGOR IES 

________" -J 23 2-4 



TABLE 1.0.0.0-III AMLLV -MAIN STAGE (DOALAIRS IN THOUSANDS) 

LABOR MATERIAL TOOL ING FAC. 
S& 

COST ELEMENTS Mgmt. & .Mfg. & j EQUIP. TOTAL 
Adm. Engr. Ops. Test Q&RA Mg. Logistics Q&RA Labor Mtl. 

STRUCTURES 

Fwd, Skirt 146 $ 22 $ 2,252 $ 111 $ 462 $ 367 $ 23 $15 $ 172 27 $ 40 $ 3,637 
LH2 Tank 313 320 4,602 227 944 3,663 269 29 351 56 82 10,856 
LOX Tank 
Tunnels 

273 
79 

576 
230 

3,809 
1,043 

187 
51 

782 
214 

1,364 
610 

512 
205 

24 
6 

246 
80 

44
1 12 

68 
19 

7,885 
2,549 

Thrust Str. 188 217 2,740 136 562 311 193 18 205 32 45 4,647 
Base Plug 71 384 790 39 162 395 341 6 61 10 14 2,273 
Assembly 114 1,318 732 37 150 5 160 4 - 16 2,536 

Structure Totals 1,184 3,067 15,968 788 3,276 6,715 1,703 102 1,115 181 284 34,383 

SYSTEMS 

Prop./lJech. 682 1,124 9,647 686 2,0.19 33,958 808 62 752 118 176 50,032 
Electrical 640 376 9,600 474 1,969 672 424 61 733 1 115 172 15,236 
Instrumentation 305 1,009 3,904 192 801 795 740 24 298 47- 70 8,185 
Flt. Control 81 179 1.108 54 228 2.496' 169 8 85 13 20 4,431 

Systems Totals 1.708 2,688 24,259 1,406 5,017 37,921 2.131 155 1,868 293 438 77,884 

ENGINES*. - .S.400 .4-740 4.6 0 .23,160 . - - 5, - 71.100 

ENGINE TNSTL. 39 - .577 57 124 4 4 44 77 9 865 

PROPELLANT - - - - - 6,578 - - - 6,573 

I.U.* - - 5,608 - - 3,738 - - - 9,346 

SDF OPS. - .. 727 40442 ----- - - - - 6,169 

LAUNCH OPS. 8,688 14,750 -149,624 - 8,89416 - - - 202,058 

LAUNCH MAINT.... 8.75f0 8,7 

FAC, MAINT, & TRANSP. - - - - - 4,3804 8 4.380 

SE& 5,301 ....- 5,301 

MAIN STAGE TOTAL • $11,619 '.$30, $235,218 7,311 t681 $Z78.13.834 $363 g9.027 $5.681$13.861 $426,809 

*MANUFACTURINGCOST FACTORED 60/40% INTO LABOR AND MATERIAL 

"C"COST CATEGORIES 
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(DOLLARS IN THOUSANDS)TABLE 1.0.0.0-1V AMLLV - ENGINE MODULE + TWO FUEL MODULES 

LABOR MAT 'L TOOLING 
I 

EQUIP, 
& 

-COST ELEMENT Mgmt. & Vehicle Tooling Tooling Mfg. & Tooling FAC. TOTALS 

Adm. Eng. Misc. Design Mat'l. Set-Up Q&RA 

STRUCTURES - ENG. 
Fvd. Skirt 

MOD. 
$ 879 $ 1,061 $ 43 $ 3,285 $ 1,774 $11,627 $2,274 $ - $ 20,943 

LH2 Tank 
LOX Tank 
Tunnels 

776 
380 

89 

2,121 
2,121 

849 

87 
87 
43 

2,694 
1,116 

200 

1,447 
600 
107 

9,594 
3,952 

709 

1,875 
773 
138 I 

- 18,594 
9,029 
2,135 

Thrust Structure 1,085 1,061 43 4,132 2,218 14,634 2,861 - 26,034 

Assembly 39 849 43 - - - 93.1 

Str-ictures Total 3,248 8,062 346 11,427 6,146 40,516 7,921 - 77,666 

STRUCTURES - FUEL MOD. 29 655 26 - - - - 710 

SYSTEMS " 

Prop. &lech. 
Electrical 

279 
155 

4,243 
2,546 

174 
104 

293 
132 

157 

70 
1,037 

464 
203 

90 
-

-

6,386 

3,561 

Instrumentation 345 6,364 261 124 67 492 96 -7,749 

Flight Control 
Assembly 

190 
310 

1,697 
6,364 

70 
261 

448 239 
-

1,531 
-

299 
-

-

-

4,474 
6,935 

Systems Total 1,279 21,214 870 997 533 3,524 688 
I

- 29,105 

ENGINES - 20,400 - - 24,900 6,000 - 22,265 73,565 

GSE 270 - 1,403 4,788 938 - 7,399 

MANUFACTURING FACILITY - - , 58,265 58,265 

LAUNCH COMPLEX - --- - 2,100 2,100 

INJECTION STG. TOTALS $4,826 $50,331 $1,242 $12,424 $32,982 $54,828 $9,547 $82,630 $248,810 

"A"COST CATEGORIES 
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TABLE 1.0 ..000-V AMLLV - ENGINE MODULE + FUEL MODULE (DOLLARS IN THOUSANDS), 

LAB OR 

TYPE OF TESTS Mgmt. & Mfg. & 
Adm. Engr. Ops. 

STATIC LOADTEST-E/M $ 115 $ 771 $ 1,684 
Specimens 452 1,115 6,388 

STATIC LOAD TEST - F/M 20 176 338 

Specimens 572 1.410 8,078 

DTV TEST E/M 137 920 1,969 
Specimens 411 1,014 5,807 

DTV TEST - F/M - -

Specimens 691 1,704 9,761 
MANUFACTURING DEVELOPMENT 75 1,015 340 

Specimens 
SYSTEMS TEST - - -

Specimens -.-

ENGINEERING DEVELOPMENT - 77,600 112,800 

Specimens 
FACILITY VEHICLE - E/M - - 18,537 

Specimens " 411 1,014 5,807 
FACILITY VEHICLE - F/M - - 16,528 

Specimens 567 1,400 8,017 
MANUFACTURING MOCK-UP 47 - 866 

Specimens - _ ... 
SYSTEM BREA BOARD - E/M - - 1,237 

Specimens " . 

SYSTEM BREADBOARD - F/I ... 
Specimens ......-

TWO R&D FLIGHTS(2)-E/M 1,438 2,441 24,761 

Specimens 1,726 4,259 24,390 

(4)FM 674 1,145 11,611 

Specimen 1,781 4,396 25,172 

19B"SUBTOTAL: TEST, 2,506 84,068 190,671 

SPECIMEN 6,611 16,312 93,420 

'9"GRAND TOTALS $9,117 $100,380 $284,091 

Q&RA 
MTL. 

$ 84 
1,248 

30 
1.578 

134 
1,135 
-
1,908 

271 

-
-

$ 189 
2,330 

78 
2.946 
505 

2,118 

3,560 

-1 
25,000 

-

-
-
1,135 
-
1,567 

173 

35,943 

730 

2,118 
1,460 

2,924 
172 

-
-

-
-

4,782 

4,767 

1,476 

'8,896 

2,242 2,928 

4,920 9,181 

7,716 

18,258 

68,421 

34,073 

$25,974 $102,494 

TOOLING 

EQUIP 
& FAC 

A 

SUB-
TOTALS 

$-

-

538 

680 

489 

822 

$-
109 

-
131 

1, 004' 

99 
1,0od 

166 
-

1 
$ 2,843 

12.180 
582 

15,402 
4,665 

11,073 
1,000 

18,612 
1,701 

-
-

6,200 

-
-

489 
-

675 
-

8,20( 

.--
-

9 
-

13$ 

25,000 
-

240,743 

-
19,267 

11,073 
17,988 

15,288 
1,258 

-
-

-
6,70 7,937 

-

-
2,054 

-

5,034 

-

41i 

5,034 

34,898 

46,508 

- - 18,600 

2,120 436 48,000 

6,200 

7,867 

21,93A 

1,59 

381,516 

178,136 

$14,067 $23,52? -

TOTALS 

$
15,023 
-
15.981
 
-

15,738 
-
19,612 
-

.1,701 
-

25,000
 
-

240,743 
-

30,340 
-

33,276 
-
1,258 

-
7,937
 

-

5,034 
-

81,406
 

-

66,600
 

-

$559,652 

"B" COST CATEGOR IES -:2-'3o-,8 
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TABIE 1.0.0.0-VI AMLLV - ENGINE MODULE + FUEL MODULE (DOLLARS IN THOUSIDMS) 

LABOR MATERIAL TO9LINGS& FAC. ,-. 

COST ELEMENTS Mgmt. 
Adm. 

& 
Engr. 

Mfg.& 
Ops. Test Q&RA Mfg. Logistics Q&RA Labor Mtl. EQUIP. TOTAL 

STRUCTURES 

For. Skirt $ 132 $ 35 $ 2,004 $ 97 $ 411 $ 963 $ 24 $ 12 $ 154 
$ 23 $ 35 $ 3,890 

LH2 Tank 272 183 4,066 201 833 808 171 24 311 49 73 6,991 
LOX Tank 205 183 3,058 151 629 345 171 18 233 38 56 5,086 
Tunnels 70 128 982 49 201 64 115 6 74 12 17 1,718 
Thrust Structure 55 154 735 37 151 415 137 5 56 9 13 1,787 
Assembly 210 3862 2,977 147 610 25 327 15 227 36 55 4,991 

Structure Totals 944 1,045 13,822 682 2,835 2,620 945 80 1,055 167 248 24,443 

SYSTEm[S 

Prop. & Mech. 157:.. 333 2,259 105 464 2,837 296 15 163 25 36 6,690 
Electrical 142-" 128 2,205 102 450 66 114 15 159 .25 36 3,442 
Instrumentation 72 321 897 40 184 75 284 5 64 . 12 15 1,969 
Flight Control 20 64 256 13 46 206 57 1 19 3 5 690 

System Totals 391 846 5,617 260 1.144 3.184 751 36 405 65 92 12,791 

ENGINES 512 - 8,814 727 - - - - 767 - 10,820 

ENGINE INSTL. 7 - 138 6 29 2 2 10 1 1 196 

PROPELLANT - --- 2,190 -- - - 2,190 

LAUNCH OPERATIONS 1.177 1,998 , - 3,913 - - -13 27,365 

FACILITY & TRANSPORTATION - - - - 1,396 1,396 

I/S TOTALS (E/M) $ 48,89 $48655 $1,675 -$, 921 $7,996 $1,698 $129 $2,237 J $233 $1,737 $79,201 

"C"COST CATEGOR IES 3 
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TABLE i.0.0.0-VII AMLLV - SRM STAGES DOLLARS IN THOUSANIDS) 

LABOR MAT'L TOOLING FAC. & 
EQUIP. TOTAL 

COST ELEMENT i%[gm't & Vehicle Tooling Tooling -\fg. & Tooling t 
Adm. Engr. Misc. Design Mat'l. Set-Up Q&RA 

fWFT.-A VW VIR'T. $1,548 $1,482 $61 $ 4,732 $ 2.536 $16,731 $3,266 S - S 30,356 

STRUCTURE 

Aft Skirt 154 123 5 616' 329 2,078 406 I - 3,711 
SRI Fittings 52 74 3 204 108 685 134 - 1,260 
Attach Structure 815 435 18 3,294 1,764 13,297 - 19,623 
Nose Cone 387 188 "8 1,5.73 841 5,306 1,037 - 9,339 

-Total St uctures_ 1,408 820 34 5,687 3,042 21,365 1,577 1 33,933 

SlA MOTOR 395 1,898 - 858 57,94-3 - - - 61,094 

LAUNCH COMPLEX FACILITIES 174,896 174,896 

MFG.FACILITY (FaED) ...... 8,434 8,434 

SR.\I GSE (FIXED) - - - .079, - - 3,072 

Sl I TOTAL (PLMED) 395 1,898- 858 61,015 - - 183,330 311,785 

SRNI QUANTITME SENSITIVE 
GSE 

-23,690 -aS3it 23,690 
Fac~lity . 690- - 64,857 64,857 

TOTAL . - - 23,690 - 64,857 88,547 

SRMGA" -D TOTAL $3,351 $4,200 $95 $11,277 $90,283 $38,096 $4,843 $248,18.7 $400,332 

'W' COST 'CATEGOR IES 
33 34
 



TABLE 1.0.0.0-VIII AMLLV - SRM 

LABOR 

(DO LARS IN THOUSANDS 

' 

TYPE OF TESTS 

Mgmt. 
Adm. 

& 
Engr. 

Mfg. 
Ops. 

& 
Q&RA MTL. TOOLING 

EQUIP. 
& FAG. 

1 
I 

SUB-
TOTALS TOTALS 

STATIC LOAD 
Specimen 

$ 55 
255 

$ 343 
38 

$ 727 
4,129 

$ 71 
807 

$ 144 
708 

$ -
348 

$ -
70 

$ 1,340 
6,355 

$ -
7,695 

DYNAMIC TEST 
Specimen 

MANUFACTURING 
Specimen 

PFRT 
Specimen 

"F" VEHICLE 
Specimen 

DEV. 

35 
234 

14 
-

1,578 
-

227 
35 

78 
-

7,830 
-

450" 
3,788 

-

11,049 
8,001 

24,321 
774 

67 
740 

15 
-

1,779 
2,350 

-

227 

495 
650 

19 

1,743 
95,301 

-

9,214 

-
319 

-

-

17,000 
64 

-

-

8,137 
-

-

! 

j 

j 

18,274 
5,830 

126 
-

32,116 

105,652 

24,321 

10,215 

-
24,104 

-
126 

-

137,768 

-

34,536 

SYSTEMS BREADBOARD 
Specimen 

-
.... 

1,183 - - 3,850 
-

5,033 
-

-
5,033 

WIND TUNNEL 
Specimen 

STRUCTURAL 
Specimen 

TWO R&D FLIGHTS 
Specimen 

-

134 

2,621 
2,721 

-
.... 

-

284 

3,921 
6,437 

-

408 
2,034 

44,814 

53,382 

-
423 

8,746 

12,081 

400 

227 
592 

897 

185,811 

-

-

92 

278 

1,868 

-

263 

35 

2,404 

2,822 

I 

1 

400 
-

-895 

3,594 

6 ,686 

265,022 

-
400 

-

4,492 

-

328,708 

SUBTOTALS TEST 
SPECIMEN 

4,303 
3,344 

12,399 
6,794 

82,957 
72,108 

10,678 
16,-628 

3,925 
292,176 

278 
2.627 

31,654 
.2,991 

"B" GRAND TOTAL $7,.647 -$19,193 $155,065 $27,306 $298,101 $2,905 $34,645 $477,993 $542,862 

"B" COST CATEGORIES - -

.. ,.... 

Ie-1 
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TABLE 1.0.0.0-IX AMLLV - SRM (DOLLXRS IN THOUSANDS 

COST ELEMENTS Mgmt. & 
Adm. - Engr. 

LABOR 

Mfg. & 
Ops. Test Q&RA Mfg. 

MATERIAL 

Logistics Q&RA 

TOOLING 

Labor Mtl. 

FAC 
& 

EQUIP. 

SUB-

TOTAL TOTAL 

SRiM - FIXED 

Delta Fwd. Skirt $ 191 $ 65 $ 2,919 $144 $ 598 $ 337 ,$ 46 $ 20 $ 223 $ 35 52 $ - $ 4,630 

Launch Main. -- - .1,150 - 1,150 

Launch Ops. 
Launch Control 

Launch Pad 
Off Site Support 

175 
322 
624 

j 

297 
-- 547 
1,059 

3,008 
5,550 

10,742 

-
-
-

580 
1,072 
2,074 

-

-

-

-
-
-

2 
4 
7 

-
-
-

" -. 

-

4,062 
7,495 

14,506 

-

-

-

Launch Ops. Sub-Total 1,121 1,903 19,300 - 3,726 - - 13 - - 26,063 .26,063 

SAM FIXED TOTAL 1,312 1,968 22,219 -144 4,324 337 46 33 223 35 1,202 - 31,843 

SRM QUANTITY SENSTIVITY 1ST UNIT 12 UNITS 

STRUCTURES 1,424 2,858 20,568 701 4,165 4,823 1,328 127 1,583 234 372 3,594 38,183 

Attach. Structure 
Nose Cone 
Aft.Sklrt 
Fittings 

68 
31 
20 
15 

90 
64 
51 
64 

1,030 
444 
284 
178 

27 
13 
13 
13 

206 
90 
59 
37 

265 
70 
73 
46 

42 
30 
24 
29 

6 
3 
2 
1 

79 
34 
22 
14 

12 
5 
3 
2 

19 
8 
5 
3 

1,844 
792 
556 
402 

MOTOR - 9,912 - - 72,158 - - - 7,725 82,070 

OTHER STAGE - - - 17,306 - - - 1,629 17,306 

FACILITY MAINT. - - - - - - - - - - 1,105 104 1,104 

SR1 QTY. SENSTV. TOTAL 1,424 2,858 30,480 701 4,165 94,287 . 1,328 127 1,583 234 11,477 13,052 138,663 

SRAI GRkND TOTAL $2,7.36 $4,826 .$52,699 $845 $8,489 $94,624 .$1,374 $160 $1,806 $269. - L -8 $170,506 

6- OSTACATEGR IE 
"C"COST CATEGORIES -. 37 38 



1.0 (Continued) 

of SRM stage costs because of the high percentage of purchased propellant, 
materials and stage components. 

With the details provided in the three Cost Books comprising Volume IV, 
several program options exist such as the types of engines, launch facilities, 
program size, etc. Figure 1. 0. 0.0-14 illustrates how costs can be identified 
from the detail data to evaluate one of these options. Options one, two, three 
and four show the costs of the AMLLV multichamber/plug propulsion system, 
the 2000 psia toroidal/aerospike with the one million pounds thrust/module 
(16 modules) and the 2000 psia toroidal/aerospike with the two million pounds 
thrust/module (8 modules), respectively. The "A", "B" and "C" costs are 
shown for the AMLLV -with the propulsion costs deleted. The total program costs 
incorporating each propulsion option are also shown. Similar comparisons 
can be made for other program options. These will be discussed in Volume VI 
of this final report. 

This Volume IV, Baseline AMLLV Costs primarily presents only the cost data. 
Applications for these costs, for cost effectiveness analyses and cost sensitivity 
studies, can be found in Volume VI (Cost Implications of Vehicle Size, Technology, 
Configurations and Program Options). 
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DOLLARS IN THOUSANDS 

PROPULSION SYSTEM OPTIONS 

Engine Option Number One 

GET READY 
"A" COST 

DEVELOPMENT 

TEST "B" COST 
PRODUCTION 
"C" COST 

Multichamber/Plug Propulsion System 
$151,295 $492,943 $71,000 

Engine Option Number Two 

Toroidal/Aerospike Propulsion System 
One Million Lbs. Thrust/Module - 16 Modules 

2000 PSIA Chamber Pressure 65,895 247,043 47,300 

Engine Option Number Three 

Toroidal/Aerospike Propulsion System 
Two Million Lbs. Thrust/Module - 8 Modules 

2000 PSIA Chamber Pressure 75,995 298,243 402660 

Single Stage to Orbit Vehicle Cost 

(Less Propulsion System) $1,173,919 $1,554,730* $355,809 

Single Stage to Orbit Vehicle with Multi
chamber/Plug $1,325,214 $ 2,047,223* $426,809 

Single Stage to Orbit Vehicle with Toroidal/ 
Aerospike - One Million Lbs. Thrust/Module 

16 Modules - 2000 PSIA $1,239,814 $1,801,773* $403,109 

Single Stage to Orbit Vehicle with Toroidal/ 

Aerospike - Two Million Lbs. Thrust/Module 
8 Modules - 2000 PSIA $1,249,914 $1,852,973* $396,469 

* 2 R&D Flight Test 
= $836,735. Costs are included in "B" costs 

FOR THE AMLLV SINGLE STAGE VEHICLEFIGURE 1.0.0.0-14 PROPULSION SYSTEM OPTIONS 



2.0 	 STUDY OBJECTIVES, GROUND RULES AND ASSUMPTIONS, PRICING 
FACTORS AND LABOR RATES 

2.1 	 STUDY OBJECTIVES 

This study, "Cost Studies of Multipurpose Large Launch Vehicles," was directed 
to define the economical aspects of future launch vehicle systems. To accomplish 
this objective, the previously completed study, "Advanced Multipurpose Large 
Launch Vehicles," Contract NAS2-4079 (Baseline AMLLV) was subjected to a 
detailed cost analysis. This cost analysis included the determination of the 
non-recurring and recurring costs for implementation and operation of the baseline 
AMLLV vehicle family. This volume IV reports the results of this cost analysis. 
A similar cost analysis was conducted on the half size vehicle (MLLV) family as 
defined by the Volume 11 half size vehicle design concept and the Volume III, 
resources implications. The half size vehicle cost analysis is reported in Volume 
V. 

2.2 	 GROUND RULES AND ASSUMPTIONS 

The following ground rules, guidelines, and assumptions were utilized in the cost 
analysis of the baseline AMLLV vehicle family: 

a. 	 Production and launch rates are based on two vehicles per year. 

b. 	 Cost estimates were based on 1968 dollars without inflationary factors. 

c. 	 All cost values in this report are contractors cost values only and do not 
include profit or fee with the exception of the Solid Rocket Motors and liquid 
engines. 

d. 	 The first unit has been defined as the first flight vehicle, effects of learning 
curve(s) enter after that unit. 

e. 	 Where possible, the cost estimates were based on direct costs with burdens
 
added as a separate item.
 

f. 	 The R&D flight vehicles consist of two vehicles. 

g. 	 The facility checkout vehicle includes structural hardware, transportation
 
and the complete launch cycle cost.
 

h. 	 Static firing of the vehicles will occur at the launch pad. 
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2.2 (Continued) 

L Resource Inputs 

Resource inputs for recurring and non-recurring items were received from 
functional organizations within The Boeing Company and from propulsion 
contractors (Aerojet General, Pratt and Whitney, and Rocketdyne). Most 
of the direct inputs were in terms of manhours; however, total dollar costs 
were also received for several items, i.e., material, equipment, engines, 
etc. 

The Manufacturing Department at the Michoud Assembly Facility and the 
Huntsville Operations Department provided manhours and material estimates 
for the following items: 1) Fabrication, Major and Minor Assembly of the 
Sub-System Components, 2) Manufacturing Test manhours, 3) Raw and 
Production Material, 4) Planning manhours, 5) Tool Design manhours, 
6) Tool Fab.and Erection hours, 7) Manufacturing Development hours, 
and 8) MGSE and Handling/Transportation Equipment hours and dollars. 

The Huntsville Engineering Department provided basic engineering design 
and sustaining engineering manhours. The Facilities Department at 
Huntsville, BATC and Michoud provided costs of the brick and mortar 
facilities for production, test and launch; transportation and handling equipment; 
capital equipment and maintenance costs. The Test Organization at Huntsville 
provided manhours and costs for conducting Developmental Testing, Structural 
Tests, Systems Development (SDF), Systems Tests, Dynamic Tests, 
Manufacturing Development and Wind Tunnel Tests. 

The Engineering Department at BATC provided costs for Launch Operations and 
Launch Vehicle Ground Support Equipment (LVGSE) and Test Equipment. 

The propulsion contractors provided costs for the solid rocket motors,
toroidal/aerospike engine and the multichamber/plug engines. The liquid 
engine data was supplemented with data received from the Propulsion Office 
at NASA/MSFC. 

The details associated with these direct inputs are displayed and summarized in 
the "Resources Implications" Volume III of this report. 

2.3 PRICING FACTORS 

Once the data was received by the Cost Estimating Organization, elemental and 
overall costs were developed; the direct cost elements were totaled with the 
associated indirect and supporting costs. These direct and supporting costs 
include but are not necessarily limited to: Quality Control, Program Management, 
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2.3 (Continued) 

Planning, 	Training, etc. These will be discussed, in detail, in the paragraphs 

that follow. 

The cost collection summary form is divided into four basic parts: 

Part I 	 Program Management, 

Part II 	 The Contract End Item (CE]), 

Part III 	 Facilities, 

Part IV 	 Logistics. 

Throughout this cost analysis, this format has been used to maintain consistency. 

On occasion, the category of "other" is included as a cost element to collect 

those elemert s which do nof necessarily fit the established format. In those 

instances, a footnote has been provided to explain what items are included in the 

category of "other." 

Part I 	 Program Management, Program Planning and Reporting and Industrial
 

Relations
 

These elements were applied by the costing organization: The weighing 

of such elements were based on historical Saturn V experience. 

Part II 	 Engineering, Production, Tooling and Manufacturing Test 

Included in the Engineering costs, either basic or sustaining, are 

laboratory technicians support and the associated operating material 

costs. Included in production costs are direct factory labor for 

fabrication and assembly of the system or subsystem components, 

miscellaneous charges, tool and production planning, direct distributable 

labor, training, quality inspection, manufacturing technicians, raw 

material, and standards. Tooling cost, either basic or sustaining, 

include direct factory labor, direct distributables, training, quality and 

tooling material. Manufacturing test costs include the labor costs #or 

component testing, training, technicians, and quality assurance. 

Part III 	 Facilities 

Included are the costs for the brick and mortar buildings, stands, pads, 

etc., craft labor maintenance, transportation and handling labor, plant 

engineering support, and facilities maintenance costs. 
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2. 3 (Continued) 

Part IV Logistics 

Included are the logistics support and the cost of spares, maintenance 
analysis and field support engineering labor costs. 

The following in-depth explanation covers each major cost element as to their
 
function and use:
 

Part I 

a. 	 Program Executive - Function: Program office and equipment management; 
program assessment, problem identification, customer liaison; change board, 
change status, follow-up and commitment. 

This element is a level of effort; however, for this study, a factor was 
developed from Saturn historical data. It was determined that this function 
was 1. 2% of the direct labor manhours in Parts H through IV with the 
exception of launch operations which is .95%. 

b. 	 Program Planning and Reporting (PP&R) - Function: Determination and 
development of product activities for planning purposes. Monitors
 
performance and the processes of the management of the business.
 

PP&R is a pricing factor, developed from historical actuals. That is submitted 
(usually on an annual basis) to the NASA, negotiated, and used for forward 
pricing purposes. PP&R labor hours are developed by applying 3% to the 
total direct labor manhours in Parts II through IV below with the exception 
of launch operations which is 2.4%. 

Material (consisting of graphics and aids) is required to support this function. 
A rate of 2 per PP&R manhour was used. 

c. 	 Industrial Relations - Function: Health, safety and training operations. 
Industrial Relations is a pricing factor, developed from historical data. That 
is submitted (usually on an annual basis) to the NASA, negotiated, and used 
for forward pricing purposes. Industrial Relations labor hours are developed 
by applying 65% to the total direct manhour base in Parts II through IV below 
with the exception of launch operations which is .54%. For training aids and 
supplies, a rate of.l0 per industrial relations manhour was used. 

Part II 

a. 	 Engineering 

1. Design Activity Functions 
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2.3 (Continued) 

a. 	 Changes to the initial release of Class I documentation applicable 
to the procurement, fabrication, assembly and test of the stage. 

b. 	 Liaison - Liaison with manufacturing, quality control, procurement, 
vendors and testing functions are required to resolve discrepancies. 

c. 	 Failure Analysis - Investigations, analyses and studies of anomalies 
and failures. 

d. 	 Flight Test Evaluation - Provide data for flight performance predictions, 
measurement and data acquisition requirements, statistical analysis 
and flight performance evaluation. 

e. 	 Design Change Implementation of in-scope design changes resulting 
from remedial engineering and cost and producibility activities. 

2. 	 Test Functions: 

a. 	 Maintenance of test procedures 

b. 	 Test planning 

c. 	 Fixture and instrumentation 

d. 	 Conduct tests 

e. 	 Data reduction and evaluation 

f. 	 Preparation of test reports 

3. 	 Configuration Management Functions: 

a. 	 Preparation and maintenance contract specification addendas 

b. 	 Interface control 

c. 	 Delivery support of the end item acceptance data package 

4. 	 Reliability Engineering Functions: 

a. 	 Continuing technical management and surveillance of the reliability 
program 
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2.3 (Continued) 

b. 	 Reliability design analyses of design changes 

e. 	Reliability surveillance for design reviews 

d. 	 Failure analyses 

e. 	 Reliability testing 

f. 	 Flight test evaluation 

The engineering manhours for "a" through I'd" above, both recurring and non-recurring 
functions, were received as a direct input to the study. 

b. 	 Laboratory Technicians - Function: Shop support to engineering, qualification 
and reliability testing in the form of test set-up, test specimens, special or 
peculiar test equipment. These laboratory technicians support engineering, 
and are a function thereof. 

A review of the historical Saturn data indicated, that on a composite basis, this 
effort was approximately 20% of the direct engineering manhours (Part II, 
paragraph "al above). Therefore, for the purpose-of this study, the factor of
 
20% was applied to the AMLLV engineering manhours to estimate laboratory
 
technician manhours.
 

The materials required to support these technicians were priced at $2. 10
 
per laboratory technician manhour.
 

c. 	 Fabrication and Assembly - Function: 

1. 	 Fabrication - direct labor necessary to manufacture the individual detail
 
parts
 

2. 	 Minor Assembly - direct labor necessary to join together the major sections, 
installation of equipment and systems and assembly of major sub-assemblies. 

The direct manhours to accomplish fabrication, minor and major assembly were a 
direct input to the study by the Boeing/Michoud Manufacturing Department. 

d. 	 Miscellaneous Charges - Functions: 

1. 	 Process control 

2. 	 Part numbering and stamping 

46 



2.3 (Continued) 

3. 	 Certification of welding and plating process 

4. 	 Cutter grinding 

5. 	 Other items not readily identifiable to hardware 

It is reasonable to assume that in a normal production program, similar or related 
functions of this nature would be required. Therefore, a review of Saturn history 
indicated that this type of effort was approximately 7.8% of the fabrication and 
assembly manhours. This factor was applied to the AMLLV fabrication and 
assembly manhours. 

e. 	 Maintenance and Incorporation of In-Scope- Changes - Function: Maintenance 
and incorporation of in-scope changes to component and sub-system test 
requirements for fabrication and/or rework of parts, drawers, etched cards, 
etc. 

This effort was determined to be 1. 1% of fabrication and assembly manhours 
on the Saturn V program and, therefore, that factor was applied to the AMLLV 
fabrication and assembly manhours. 

f. 	 Tool and Production Planning - Function: 

1. 	 Sustaining planning for; Procurement; Fabrication; Assembly and 
Installation. 

2. 	 Translation of engineering designs and specifications into work plans and
task descriptions. 

3. 	 PERT support: By maintaining PERT networks; update to PERT
 
documentation and PERT status of the manufacturing operations.
 

It was determined, from historical Saturn data, that tool and production planning 
was approximately 28% of the production and tool sustaining manhours. This 
percentage was applied to the AMLLV production (Part IT, Paragraphs 3 through 5) 
and tool sustaining manhours (Part II, Paragraph 12) to determine the tool and 
production planning manhours. 

g. 	 Direct Distributable - Function: Production order control - dispatch clerks, 
parts control clerks, production order control clerks, production controllers, 
factory clerks, production control records (PCR), design accounting, PCR 
clerks, parts listers, tool room attendants, tool procurement, coordinators, 
blueprint control clerks, shipping, craters, and packaging engineers; chemical 
and LOX cleaning. 
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2.3 (Continued) 

Direct distributable was estimated on the basis of historical Saturn data at 
approximately 32% of total production manhours. The AMLLV direct 
distributed manhours may be determined by applying 32% of the production 

manhours (Part II, Paragraphs 3 through 5). 

h. 	 Training - Function: Train and orient new and/or existing personnel. Based 
on historical experience, it was determined that training manhours were a 
function of the manhours shown in Part 31, Paragraphs 3, 4, 5, 6, 7 and 12. 
By applying a factor of 1.1%to the AMLLV manufacturing base training manhours 

may be estimated. 

Quality - Function: 

1. 	 Source control 

2. 	 Reliability data collection and analysis 

3. 	 Quality program documentation 

4. 	 Inspection stamp control 

5. 	 Reliability audits 

6. 	 Design review 

7. 	 Quality audits 

8. 	 Fabrication and assembly inspection 

9. 	 Functional test and stage test inspection 

10. Configuration accountability and product delivery 

11. Procurement planning 

12. Laboratory material analysis 

13. Process control 

14. Contamination control 

15. Non-destructive testing 

16. Equipment quality analysis 
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2.3 (Continued) 

17. 	 Discrepancy control area 

18. 	 Measurement control 

Normally, quality support is a direct input; however, for the purpose of this study 
quality was factored onto the total manhours (Part II, Paragraphs 2 through 7 and 
12) associated with the contract end item (CEl) hardware. A factor of 20% was 
applied to the AMLLV CEI hardware manhours to develop the quality support. In 
addition, $. 30 per quality manhour was used to estimate the material required to 
support this function. 

j. 	 Manufacturing Technology - Function: Conduct process development programs 
to assure reliable manufacture of stage hardware and mechanical support 
equipment. 

Manufacturing technology is a pricing factor, developed from historical data, 
that is submitted, (usually on an annual basis) to the NASA, negotiated, and 
used for forward pricing purposes. The current factor is 1.9%. The AMLLV 
manufacturing technician manhour may be determined by applying this factor 
to all direct manhours (Part II, Paragraphs 3 thiough 8). Material costs, 
to support this function, were based on $1.75 per manufacturing technology 
manhour. 

k. 	 Raw Material and Standards - Includes the raw material, standards, purchased 
parts, equipment, major sub-systems, technical services and maintenance 
repair and operating (MRO) supplies and services associated with the production 
of the Contract End Item (CEI). 

Estimates for material costs were received from the Boeing/Michoud
 
Operations Department in terms of dollar estimates.
 

1. 	 Tool Sustaining - Function: 

1. 	 Support previously fabricated basic tooling 

2. 	 Repair and maintenance of major tools 

3. 	 Manufacturing changes 

4. 	 Vendor deficiencies 

5. 	 Lost and worn tools 
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2.3 (Continued) 

Tool sustaining is a pricing factor, developed from historical data. Thatis 
submitted (usually on an annual basis) to the NASA, negotiated, and used for 
formal pricing purposes. Tool sustaining manhour for the AMLLV are 
determined by applying 8% to Part II, Paragraphs 3, 4, and 5 above. 

m. Manufacturing Test - Function: 

1. Maintain test procedures 

2. Planning the testing of stage components 

3. Testing stage and mechanical support equipment systems, sub-systems 
and components 

The manufacturing test manhours were received from the Boeing/Michoud 
Operations Department as a direct input to the study. 

Part III
 

Facilities Labor - Function:
 

a. Equipment management
 

b. General Installation Subcontractors equipment management
 

c. Engineering support
 

For this study, it was estimated that this type of facilities labor would be 3% of
 
direct fabrication and assembly manhours (Part II, Paragraph 3)
 

Part IV
 

Logistics - Function:
 

a. Logistics engineering for maintenance analysts
 

b. Technical manuals
 

c. Field support engineering
 

The logistics manhours were a direct input from Boeing/Michoud Engineering 
Department Logistics hardware or spares were estimated at $56 per engineering 
hour. 
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2.4 LABOR RATES 

The labor rates used for this cost analyses are intended to be typical of the 
Aerospace industry. The development of these rates were based on a composite 
of the skill mixes (i.e., various levels and grades of supervision, engineers, 
technician, hourly and general salary type individuals). The rates are based 
on 1968 dollars without inflationary factors. The rates for program effort 
(exclusive of launch operations) were submitted to the Program Office at 
NASA-MSFC and verbal concurrence was received that they were within the 
industry average. (The launch operations rates were a Boeing best estimate 
based on 1968 actuAls.) 

Two types of labor rates were developed: (1) engineering, and (2) manufacturing. 
The various cost elements used in this study were classified into either of these 
two categories as follows: 

a. The engineering rates are applicable to: 

1. Engineering 

2. Logistics 

3. Program Management 

4. Program Planning and Reporting 

5. Manufacturing Technicians 

b. The manufacturing rates are applicable to: 

1. Laboratory Technicians 

2. Quality 

3. Direct Distributable 

4. Tool Sustaining 

5. Production 

6. Industrial Relations 

7. Training 

8. Facilities 
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2.4 (Continued) 

In actual practice, each of the above cost elements would have a separate 
composite labor rate; however, for the purpose of this study and to keep the 
number of rates and/or calculations to a minimum, the above grouping was 
effected. 

As a relatively significant difference in rates was found between those of the 
launch complex and those of other sites, a separate set of labor rates were 
developed and applied to activities conducted at the launch complex. 

The resulting rates used for the cost analyses including applicable fringe 
benefits, other burdens and G&A are as follows: 

Program Exclusive of Launch Operations Engineering Manufacturing 

Base Labor Rate $ 6.43 $4.26 

Fringe Benefits 1.51 1.00 

Subtotal $ 7.94 $5.26 

Other Burden &G&A 3.87 4.46 

Total $ 1. 2 

Launch Operations Engineering Manufacturing 

Base Labor Rate $6.00 $4.92 

Fringe Benefits 1.38 1.13 

Subtotal 7.38 6.05 

Other Burden &G&A 2.20 1.78 

Total $9.58 $8_3 
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NOTE: This is the first book (Book A) of the three books which 
comprise Volume IV, Baseline AMLLV Cost, of the final 
documentation for "Cost Studies of Multipurpose Large 
Launch Vehicles". This Book A contains Section 3.0, 
AMLLV Get Ready "Al Cost. Book B contains Section 
4.0, AMLLV Development Test "B" Costs. Book C 
contains Section 5.0, AMLLV First Unit "C" Cost. The 
pages in this volumae are numbered sequentially in 
Book A through Book C. 
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3.0 GET READY OR "A" COSTS 

This section contains a detaildd breakdown of the non-recurring - get ready or 
A costs. These are all of the costs associated with "Getting Ready" to produce 
and operate the first production article (e.g., basic design, Brick and Mortar 

Facilities, Tooling, Fabrication and Erection, etc.). The Resource Data was 
received from the affected working organizations in.terms of the required 
manhours, materials, tooling, equipment and facilities. On this basic, elemental 
and overall costs were developed. The direct cost increments were sequentially 
totaled with factored indirect and supporting costs based on current and historical 
data. These indirect and supporting costs include the costs for quality control, 
program management, planning, training, structures, other program associated 
elements, overhead and/or burden costs and G&A. These costs are also 
expressed in terms of manhours and material dollars to the component level for 
each of the selected vehicles. 

The preceding Figure 1. 0.0.0-11 illustrates the Get Ready Cost flow diagram. 
Costs shown for the single stage vehicle include all of the costs as necessary 
to get ready to build the vehicle, GSE, manufacturing facility and launch complex. 
The costs shown for the injection stage single module (engine module) includes 
similar costs. Where the same manufanturing facility and launch facility will be 
used by both the main (single stage) and the injection stage modules, costs were 
apportioned between the stage components. Similarly, costs of the injection stage 
fuel module, solid motor fixed cost and the solid motor quality sensitive costs 
are subdivided and contain proportional costs for launch facility,manufacturing, 
facility, etc. 

Each of these major headings are then further subdivided into its major cost 
items. The costs are included in the same box. The applicable paragraph 
number where back-up data has been presented is also shown in the box. 

The lower level stage and system costs were developed, priced and summarized 
into the four major parts and their sub-division as defined in the previous 
Section 2.3. 

Preceing pagebl 
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3.1 SINGLE STAGE VEHICLE 

The total Get Ready or "A" costs for the Single Stage AMLLV vehicle are displayed 
in Table 3. 1. 0.0-I. These costs include the costs associated with designing the 
hardware structures, systems, liquid engines, Ground Support Equipment (GSE), 
the production facility and the Launch Complex facility. Figure 3.1.0.0-1 displays 
these costs and the appropriate sub-paragraph number for each item included 
in the Single Stage Vehicle. 
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TABLE 3.1.0.0- 1 

AMLLV -C-OST SUMMARY SINGLE STAGE A [D BFI CC] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST -PART I PART II PART III PART IV OTHER 
_________ /H $ N/H 1 $ $ 0 $ M/H $ 

PROGRAM EXECUTIVE 829 5,056 829 5,056 
PROGRAM PLAN.& REPT. 1,072 12,663 1,072 12,663 

INDUSTRIAL RELATIONS 849 2,258 84 P..2.2k8 

ENGINEERING 7,820 129,85- 7,820 129.851 

LAB TECHNICIANS 1 1.564 15.199 1,564 15(.]q 

TOOLING 20,040 240,899 ...... 20,040 240,889
 
PRODUCTION _ 0 11,100 1 0 11.100 

MANUFACTURING TEST 949 9,221 949 9,221
 

MANUFACTURING TECH. 505 5,968 505. 5,968
 

Q& R A 5,438 52,841 5.438 52.841 
FACILITIES
 

DIRECT DIST 1.__2251,722 5,322 51.722 
TRAINING 289 2,819 289 2,819 

TOTAL DIRECT LABOR 2,750 19,977 41,927 519,612 44,677 539,589 

MATERIAL 40 '35,583 35,623 

LOGISTIC HARDWARE 
BURDEN 1l 12,100 12,115
 

TOTAL MATERIAL 55 47,683 47,738
 

TOTAL OTHER 721,387 * 16,500 737,887 

TOT OST0,032 567,295 721,387 116,500 1,325,214
 

* See Engines 

NOTE: OTHEtINCLUDES MANUFACTURING FACILITY, LAUNCH FACILITY, AD GSE. 
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3.1.1 Structures 

The Get Ready cost for the structural componente of the single stage vehicle are 
displayed in Figure 3.1.1.0-1. The cost details of the structural components are 
contained in appropriate subparagraphs, as indicated. 

Table 3.1. 1. 0-I is a total cost summary of these structures. 

These costs are comprised of Basic (or Non-Recurring) Engineering Costs which 
are required to produce the basic tooling, fabrication and assembly of tooling, 
and basic article design, including all engineering such as manufacturing liaison 
and coordination required to produce the first article. These costs are non-recurring 
in that they are experienced once during the production cycle. 

Preceing page bhank 
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TABLE 3.1.i.0-I Single Stage - Structures 

AMLLV COST SUEARY A ED B [] C (IN THOUSLZ.S) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV 
OTHER 

PROGRAM EXECUTIVE '14 3,70Z 314 3,702
 

PROGRAM PLAN. & REPT. 787 91,29 787 9,293
 

INDUSTRIAL RELATIONS 170 1,65E 170 ,658
 

ENGINEERING 5,355 63,Z41 5,355 63,242
 

LAB TECHNICIANS 1,071 10,409 1,071 10,409
 

TOOLING 15.1.77 147,52? 15,177 147,52
 

PRODUCTION
 

MANUFACTURING TEST 718 6,98 718 6,984 

MANUFACTURING TECH. 384 4,525 384 4,525 

Q& RA 4,069 39,550 4,069 39,550 

FACILITIES
 

DIRECT DIST 4,033 39,191 4,033 39,191 

TRAINING Z18 Z,1Z4 218 2,124 

TOTAL DIRECT LABOR 1,271 14,65 31,025 313,547 32,z96 328,200 

MATERIAL 30 Z3, ZOO 23,230 

LOGISTIC HARDWARE
 

BURDEN 11 7,891 7,902 

TOTAL MATERI 1 41 31,091 31, 132 

OTHERTOTAL 

TOTAL COST
 
1 14,694 344,63 359, 332 



.1.1 I Forward Skirt - Standard (Lightweight Skirt) 
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-
TABLE 3 1-1-1-1 Forward Skirt - Single Stage 

AMLLV COST SUNMARY A ] Bf[ C[] (IN THOUSANDS) 
PROGRAM MGT. CONT. END ITEM FACILITIE LOGISTICS TOTA 

ELEMENT OF COST __________ PART I/H $ PART II PART IIINH $ $ PART IV$ OTHEROTE /H $ 

PROGRAM EXECUTIVE 24 283 .. , 24 283 
PROGRAM PLAN. & REPT. 772 - I 72D 

INDUSTRIAL RELATIONS 13 _6 13 12 6 

ENGINEERING 500 5,905 500 5,905 

LAB TECHNICIANS 100 972 100 97Z 

TOOLING 1 404 1,7 ,04 13.647 

PRODUCTION 

MANUFACTURING TEST 66 646 66 646 

'MANUFACTURING TECH. 36 - 422 36 4Z2 

Ln Q& RA 378 36 7Z 378 3,.672 

FACILITIES 

DIRECT DIST 372 3 -69 372 3.619 

TRAINING 20 194" 20 194 

TOTAL DIRECT LABOR 98 1.129. 2,876 29,077 2,974 30 206 

MATERIAL 2 2.149 2,151 

LOGISTIC HARDWARE 

BURDEN 1 , i_,,_,73.1 732 

TOTAL MATERIAL 3 ,880 883 

TOTAL OTHER 

TOTAL COST 1,132 31,957 33,089 



AMLLV 

Element of Cost 

PART I 

Forward Skirt - Single Stage 
ASSEMBLY OR SYSTEM 

TABLE 3.1.1.1-IT 

Manhours Manhours 
(In Thousands) 

Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

120 

24 

1,404 

66 

378 

36 

Total Direct Labor 2,028 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

24 

61 

13 

283 

720 

126 

Total Labor Part I 98 1,129 

Material 

Program Planning & Reporting 

Industrial Relations 

1 

1 

Material Subtotal 

Material & Administrative Burden 

Total Material 

2 

1 

3 

TOTAL COST - PART I 1,13Z 
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TABLE 3.1.1.1-Ill Forward Skirt - Single Stage 
AMLLV PART II COST SUMNARY t, 0 B El C[] (IN THOUSANDS) 

DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTA
TOTAL
TEST
TOOLING
OF COST ENGINEERING ..... 

M/H $ H/H $ M/H $ M/H $ M/H $ 
ENGINEERING 12o 1.417 380 4,488 500 5,905 

LAB TECHNICIANS 24 233 76 739 100 972 
TOOLING ___ 4__ 13,647 1,404 13,647 

PRODUCTION 

MANUFACTURING TEST 66 646 66 646 

MANUFACTURING TECH. 32 402 2 20 36 422 

Q&RA 4,9 ,_355 3,451 18 17Z 378 3,672 

IDIRECT DIST 351 3,421 21 207 372 3,619 
TRAINING ± 1 19 185 1 10 20 194 

TOTAL DIRECT LABOR 149 1,699 2,619 Z6,324 108 1,054 2,876 29,077 

MATERIAL 

LAB. TECHNICIANS _ _ 160 ....... 210 
TOOLING 1,762 

PRODUCTION 

MFG. TECHNICIANS 60 3 63 

Q&RA 2 107 5 114 

SUBTOTAL 52 2,089 8 2,149 

MAT.& ADM. BURDEN 18 710 3 731 
TOTAL MATERIAL 70 Z,799 11 2,880 

ELEMENT 

TOTAL PART II COST 1,769 29,123 1 
= ,7= __9,1__ - - 3 =,6 31,9 



AMLLV 
NON-RECURRING COSTS 

PART II-A FORWARD SKIRT - Single Stage 

ASSEMBLY OR SYSTEM (IN THOUSANDS) 

DESIGN 	ENGINEERING
 

ELEMENT 	 OF COST TABLE 3.1.1.1-IV MANHOURS DOLLARS 

BASIC DESIGN 
 120 $1,417
 

1. 	Laboratory Technicians 2
 

Subtotal 
 144 $1,650
 

2. Q&RA 	 5 49 

TOTAL ENGINEERING LABOR 149 $1,699
 

MATERIAL
 

3. Laboratory Technicians $ 50 

4. Q&RA 	 2 

Subtotal 
 $ 52
 

5. Material and Adm. Burden 
 18
 

TOTAL MATERIAL
 

TOTAL ENGINESRING COST 	 $1,769
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AMLLV 
NON-RECURRING COSTS 

FORNARD SKIRT- Single Stage 
PART IIB ASSEMBLY OR SYSTEM 

TOOLING (IN THOUSANDS) 

TABLE 3.1.1.1-V 
COLUMN I COLUMN II COLUMN III 

ELEMENT OF COST MANHOURS MANHOURS DOLLARS 

TOOL DESIGN 	 380 $ 4,488 

1. 	Lab. Tech. 76 739 

TOTAL ENGR. 456 $ 5,227 

Fabrication and Erection 

Fab. & Assembly 1,007 $ 9,788 
Misc. Charges 79 768 
Maintain & Add 
In Scope Changes 11 10?
 

SUBTOTAL (A) 1,097 $I0,663
 

2. 	Tool and Production Planning_ 2,984 

SUBTOTAL (B) 1,404 $13,647 

3. 	Direct Distributable 351 3,412
 

SUBTOTAL (C) 1,755 $17,059
 

19 185
 

SUBTOTAL (D) 1,774 $17,244
 

4. Training 


5. QARA 	 355 3,451 

6. Manufacturing Tech. 34 	 402 

TOTAL PRODUCTION LA1OR _21.0_7 

MATERIAL 

7. Tooling 	 $ 1,762
 
8. Lab. Tech. 	 160
 
9. Q&RA 	 107 

10. 	 Manufacturing Tech. 60 
MATERIAL SUBTOTAL (E) $ 2,089 

11. 	Material & Adm. Burden 710 
TOTAL MATERIAL $ 2,799 

TOTAL 	TOOLING COST $29,123
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AMLLV 
PART IIB
 

MANUFACTURING
 
MANUFACTURING TEST
 

Forward 	Skirt - Tooling -

ASSEMBLY 	 OR SYSTEM 
1ST UNIT 	COST
 

TABLE 3.1..1-VI 

Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) Training 

Subtotal 	(C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 

Total Mfg. Test Labor 


Material
 

(6.) Q&RA 

(7) Mfg. 	Tech. 


Subtotal 	 (E) 

(8) Materia] & Adm. Burden 


Total Material 

Total Mfg. Test Cost 


Single Stage 

Manhours Do IIa's 

50,349 489,392 

16,112 156,605 

66,461 645,997 

21,267 z06,718 

87,728 852,715 

965 9,380 

88,693 862,095 

1,685 19,901 

90,378 881,996 

17,739 172,418 

108, 117 1,054,414 

5, 322 

2,949 

8,Z71 

2,812 

11,083 

$1,065,497 
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TABLE 3.1.1.2-I 

AMLLV COST SUMMARY LHz Tank - Single Stage A ] BE] C[] (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

E1EMENT OF COST 

PROGRAM EXECUTIVE 


PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 


LAB TECHNICIANS 

TOOLING 

PRODUCTION
 

MANUFACTURING TEST 

MANUFACTURING TECH. 


Q&RA 

FACILITIES
 

DIRECT DIST 


TRAINING 


TOTAL DIRECT LABOR 


MATERIAL 


LOGISTIC HARDWARE
 

BURDEN 


TOTAL MATERIAL 

TOTAL OTHER
 

TOTAL COST 

PART I PART II PART III PART IV OTHER 
M/H $ M/H $ g, _ $ OTER 
166 i,960 


416 4,91-


0 75 

Z, 	 341 Z7,647 

4,54 
c

468 


8,?53 80,22C 

391 3,79 

208 2,45E 


194 121,32c 

Z,188 Zl,Z6-


119 1,153 


672 7,74E 16, 162 162,41 9 

17 12,368 

6 4,Z06 

Z3 16574 

7,771 178,99 

M/H $ 
166 1,960 

416 4,913 

90 875 

2,341 27,647 
468 4,549 

8,Z53 80,220 

391 3,799 

208 Z,455 

2,194 Z1,3Z9 

2, 	188 21,267 

119 1,153 

16,834 170, 167 

12,385 

4,212
 

16, 597 

186,764
 



PART I 

L-2 Tank - Single Stage 

ASSEMBLY OR SYSTEM 
TABLE 3.1-1.2-I 

(In Thousands) 
Element of Cost Manhours D,llars 

Direct Labor
 

Engineering 2,341
 

Logistics
 

Laboratory Technician 468
 

Production
 

Tooling 8,Z53
 

Manufacturing Test 391
 

Q&RA Z,194 

Facilities
 

Manufacturing Technician 208
 

Total Direct Labor 13,855
 

Program Executive 166 1,960
 

Program Planning & Reporting 416 4,913
 

Industrial Relations 90 8 75 

Total Labor - Part I 67Z 7,748 

Material
 

Program Planning & Reporting 
 8
 

Industrial Relations 
 9
 

17
Material Subtotal 


6
Material & Administrative Burden 


Total Material Z3 

TOTAL COST - PART I 7,771 
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TABLE 3.1.1.2-III 

AMLLV PART II COST SUMMARY LHZ Tank - Single Stage A E B ] C [ 

ELEMENT OF COST 

DESIGN 
ENGINEERING 
M/H $ 

PDESIGN 
PRDCTO 

M/H $ 

& FAB. 
TOOLING 

M/H $ 

MANUFACTURINGTEST 

M/H $ M/H 

ENGINEERING 1240 , Z36 26,407 ,341 

LAB TECHNICIANS 204 4 -345 46 
TOOLING TOOLING8, ____ 8__ 5___253 80,ZZ0 8.253 

PRODUCTION 

MANUFACTURING TEST 39q 3.799 3..-91 

MANUFACTURING TECH. ____198 Z,338 10 117 208 

Q&RA 4 39 -. 086 2O.2?76 104 1.014 Z.194 

IDIRECT DIST ,063 ZO 05Z 125 1,Z15 Z, 188 

tTRAINING 113 1,098 6 55 119 

TOTAL DIRECT LABOR 130 1 483 15, 396 154,736 636 6Z00 16, 162 

MATERIAL 

LAB. TECHNICIANS 44 939 _ 

TOOLING 10,363 

PRODUCTION 

MFG. TECHNICIANS -1 3-7 7 

Q&RA 1 626 31 

SUBTOTAL 45 12,275 48 

MAT.& ADM.BURDEN 151v17 4,174 

TOTAL MATERIAL 60 16,449 65 

TOTAL PART II COST 1,543 -71,185 6,z65 

(IN THOUSANDS) 

$ 

2,647 

4,549 
80 ,O...... 

3,799 

2,455 

Z1. 329 

zi,Z67 

1,153 

16z, 419 

983 

10,363 

364 
658 

12,368 
4,206 

16,574 

178,993 



AMLLV
 

NON-RECURRING COSTS
 

PART II-A LH2 TANK - Single Stage
 

ASSEMBLY OR SYSTEM
 

DESIGN ENGINEERING
 

ELEMENT OF .COST TABLE 3.1.1.2-IV MANHOURS DOLLARS 
(In Thousands)
 

BASIC DESIGN 	 105 $1,240 

1. 	Laboratory Technicians 21 204
 

Subtotal 126 1,444
 

2. Q&RA 	 ._._ 9 

TOTAL ENGINEERING LABOR 130 $1,483 

MATERIAL 

3. Laboratory Technicians 	 $ -44 

- I4. Q&RA 

Subtotal 	 45 

5. Material and Adm. Burden 	 15
 

60TOTAL MATERIAL 

TOTAL ENGINEERING COST 	 $1.5A3
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AMLLV 
NON-RECURRING C0STS 

LH2 TANK - Single Stage 

PART lib ASSEMBLY OR SYSTEM 
TOOLING 

TABLE 3.1.1.2-V (In Thousands) 
COLUMN I COLUMN II COLUMN III 

ELEMENT OF COST MANHOURS MANHOURS DOLLARS 

TOOL DESIGN 	 2,236 26,407 

1. 	Lab. Tech. - - 4,345 

TOTAL ENGR. 2,683 $ 30,752 

Fabrication and Erection 

Fab. & Assembly 5,921 57,552 
Misc. Charges 462 4,491 
Maintain & Add 

In Scope Changes 65 632 

SUBTOTAL (A) 6,448 62,675 

2. 	 Tool and Production Planning,805 17,545 

SUBTOTAL (B) 8,253 80,220 

3. 	Direct Distributable 2o63 Pon
 

SUBTOTAL (C) 
 10,316 	 100,272
 

4. Training I13 1,098 

SUBTOTAL (D) 10,429 101,370 

5. Q&RA 	 2,086 20,276
 

6. Manufacturing Tech. 198 	 2,338
 

TOTAL PRODUCTION LABOR 12,713 $123,984
 

MATERIAL
 
7. Tooling 	 10, 

8. Lab. Tech.
 
6269. Q&RA 


10. 	Manufacturing Tech. 347 

MATERIAL SUBTOTAL (E) 12, Z75 

11. 	Material & Adm. Burden 4 174 

TOTAL MATERIAL 44_ 

TOTAL TOOLING COST 	 $171,f85
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A MLLV 
PART IIB 

MAN UFACTURING 
MANUFACTURING TEST 

LH9 Tank - Tooling - Single Stage 

ASSEMBLY OR SYSTEM 
IST UNIT COST 

TABLE 3.1.1.2-VI 

Element of Cost Manhours Dollars 

Component Test 296,07Z 2,877,820 

Component Test Planning 94,743 920, 90Z 

(1) Subtotal (A) 390,815 3,798,7ZZ 

(2) Direct Distributable 125,061 1,Z15,591 

Subtotal (B) 515,876 5,014,313 

(3) Training 5,675 55,157 

Subtotal (C) 521,551 5,069,470 

(4) Mfg. Tech. 9,909 117,030 

Subtotal (D) 531,460 5,186,500 

(5) Q&RA 104,310 1,013,893 

Total Mfg. Test Labor 635,770 6,200,393 

Material 

(6) Q&RA 31,293 

(7) Mfg. Tech. 17,341 

Subtotal (E) 48,634 

(8) Material & Adm. Buroen 16,536 

Total Material 65, 170 

Total Mfg. Test Cost 6,265,563 
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TABLE 3.1.1.3-I 
AMLLV COST SUMMARY 

ELEMENT OF COST 

_________ 

PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 

LOX TANK - SINGLE STAGE 

ASSEMBLY OR SYSTEM A [1 BE) CC] 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV OTHER 

/H $ N/H $ 3' $ s 

- 68 797 ................ 
1'69 1,995 

(IN THOUSANDS) 

TOTAL 

M /H $ 
_68 797 

169 7,995 

INDUSTRIAL RELATIONS 36 356 1 36 356 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

1,106 

2Z 

32.17 

13,062 

2,148 -2] 

31,270 

1106.... 

3,Z17 

13,062 
2.148 

31,270 

ko 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 
Q& RA 

152.... 1,48( 

81 955 

854 8,297 

152 

81 

854 

1,480 

955 

8,297 

FACILITIES 

DIRECT DIST 86Z 

TRAINING 

TOTAL DIRECT LA3OR Z73 3,148 6,539 66,037 6,81Z 69, 185 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL, 

7 

2 

4,903 

1,667 

4,910 

1,669 

6579 

TOTAL OTHER 

TOTAL COST 3,_!,!L _ 72,607 $75,764 



A MLLV 

PART I 

LOX Tank - Single Stage 

ASSEMBLY OR SYSTEM 
TABLE 3..i.3-II 

Elemet ofQ~st(In
Element of Ct 

Direct Labor 

hours 
Thousands) 

Dllars 

Engineering 

Logistics 

Laboratory Technician 

Produ'ction 

Tooling 

Manufacturing Test 

1, 106 

221 

3,217 

15Z 

Q RA 

Facilities 

Manufacturing Technician 

854 

81 

Total Direct Labor 5,631 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

68 

169 

36 

797 

1,995 

356 

Total Labor - Part I Z73 3,148 

Materinl1 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

3 

4 

7 

2 

9 

TOTAL COST - PART I $3, 157 
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TABLE 3.1.1,3-111 

AMLLV PART II COST- SUMMARY LOX Tank - Single Stage A R] B E] C [] (IN THOUSANDS) 
DESIGN DESIGN & FAB. MANUFACTURING TOTAL 

ELEMENT OF COST ENGINEERING PRDCTO TOOLING TEST 

N/H $ N/H $ M/H $ M/H $ M/H $ 

ENGINEERING Z35 2,775 871 10,287 1,106 13, 062 

LAB TECHNICIANS 47 457 174 1,691 I221 2,148 
TOOLING 3.217 31.270 3.217 31.2,70 

PRODUCTION 

MANUFACTURING TEST 05 152 1,480 

MANUFACTURING TECH. 77 909 4 46 81 955 

Q&RA ..... .813 7,902' 41 395 854 8,297 

IDIRECT DIST 9 87 804 7,815 49 474 86Z 8.,376
 
TRAINING 44 428 2 21 46 1.449
 

TOTAL DIRECT LABOR 291 3,319 6,000 60,302. 248 12,416 6,539 66,037 

MATERIAL 

LAB. TECHNICIANS 99 365 ..... 464 

TOOLING 4,038 4,038 

PRODUCTION 

MFG. TECHNICIANS 135 7 142 

Q&RA 3 244 lz Z59 

SUBTOTAL 1oz 4,782 19 4,903 

MAT.& ADM. BURDEN 1_i,626 6 1,667 
TOTAL MATERIAL ... 37 6,408 ....... 25 

TOTAL PART II COS 3,456 66, 710 2,441 72,607
 



AMLLV 
NON-RECURRING COSTS
 

PART II-A LOX TANK - Single Stage 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERINGTABLE3.I.I3~IV(IN THOUSANDS) 

ELEMENT OF COST MANHOURS DOLLARS 

BASIC DESIGN 	 235 $2,775
 

1. Laboratory Technicians 	 47 457
 

Subtotal 	 282 $3,232
 

2. Q&RA 	 9 87 

TOTAL ENGINEERING LABOR 291 

MATERIAL 

3. Laboratory Technicians 	 $ 99
 

4. 	Q&RA 3 

Subtotal $ 102 

5. 	Material and Adm. Burden 35 

TOTAL MATERIAL $ 137 

TOTAL ENGINEERING COST 	 3,456 
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AMLLV 
NON-RECURRING COSTS 

LOX TANK - Sinele Stage 
PART 1iB ASSEM3LY OR SYSTEM 

TOOLINGTABL
3(INING 
THOUSANDS)


TABLE 3 C1.!.3-VCOLVMNI 	 COLUMN II COLUMN III 
ELEMENT OF COST MHOURS MANHOURS DOLLARS 

TOOL DESIGN 	 871 $10,287 

1. 	Lab. Tech. 174 1,691 

TOTAL ENGR. 1,045 $11,978 

Fabrication and Erection
 

Fab. & Assembly 2,308 $22,434 
Misc. Charges 180 1,750 
Maintain & Add 

In Scope Changes 25. 243 

SUBTOTAL (A) 2,513 	 $24,427 

2. 	 Tool and Production Planning 704 . ,3 

SUBTOTAL (B) 3,2-7 $31,270 

..
 

SUBTOTAL (C) 4,021 $39,085
 

3. Direct Distributable _D 	 7,81 

428
 

SUBTOTAL (D) 4,065 


4. Training 


$39,513
 

5. 0&RA 	 813 7,902
 

77 	 909
6. Manufacturing Tech. 


TOTAL PRODUCTION LABOR 4,955 	 $48,324 

MATERIAL
 
$4,038
7. Tooling 


365
 
244
 

8. Lab. Tech. 

9. Q&RA 

135 

MATERIAL SUBTOTAL (E) 4,782 
10. Manufacturing Tech. 


1,626
11. Material & Adm. Burden 

TOTAL MATERIAL 	 j6, 408 

TOTAL TOOLING COST 	 $66 710 
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AmLLV 

PART IIB 
MANUFACTURING 

MANUFACTURING TEST 

LOX Tank - Tooling - Single Stage 

ASSEMBLY OR SYSTEM 
IST UNIT COST 

TABLE 3.1.1.3-VI 

Element of Cost Manhours Doll ars 

Component Test 115,379 1,121,484 

Component Test Planning 36,921 358,874 

(1) Subtotal (A) 15Z,300 1,480,358 

(2") Direct Distributable 48,736 473,714 

Subtotal (B) 201,036 1,954,072 

(3) Training 2,211 21,494 

Subtotal (C) 203,247 1,975,566 

(4) Mfg. Tech. 3,862 45,607 

Subtotal (D) 207,109 Z,021, 173 

(5) Q&RA 40,650 395,114 

Total Mfg. Test Labor 247,759 Z,416,287 

Material 

(6) Q&RA 12,195 

(7) Mfg. Tech. 6,758 

Subtotal (E) 18,953 

(8) Material & Adm. Burden 6,444 

Total Material 25397 

Total Mfg. Test Cost $2,441,684 
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TABLE 3.1.I.4-I Tunnels - Single Stage 

AMLLV COST SUMMARY A E] B[] C (IN THOUSANDS) 
PROGRAM MGT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ N/H $ $ $ M/H $ 

PROGRAM EXECUTIVE 13 154 13 154 

PROGRAM PLAN. & REPT. 32 378 3Z-' 378 

iNDUSTRIAL RELATIONS 7 68 7 68 
ENGINEERING _____ Z. __70_ 243 Z 80.... 

LAB TECHNICIANS 49 476 49 476 
TOOLING 566 5,501 .566 5, 501 

PRODUCTION 

MANUFACTURING TEST Z7 260 2 7 -r!27 260 

MMANUFACTURING TECH. 1 173 15 173 

Q& RA 154 1,499 154 1,499 

FACILITIES 

DIRECT DIST 150 1,454- 150 1,454 

TRAINING 8 82 8 82 

TOTAL DIRECT LABOR 52 600 1 21Z 12,315 1,264 1Z,915 
MATERIAL 885 887 

LOGISTIC HARDWARE 

BURDEN 301 30Z 

TOTAL MATERIAL 3 18 _. . , 189 

TOTAL OTHER 

TOTAL COST 603 13,501 14,104 



Element of Cost 

PART I 

Tunnels - Single Stage 
ASSEMBLY OR SYSTEM 

TABLE 3 .1.l.L4-II 

Manhours Manhours 

(In Thousands) 

Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

243 

49 

566 

27 

154 

15 

Total Direct Labor 1,054 

Program Executive 

Program Planning & Reporting, 

Industrial Relations 

13 

32 

7 

154 

378 

68 

Total Labor - Part I 52 600 

Material 

Program Planning & Reporting 

Industrial Relations 

I 

1 

Material Subtotal 2 

Material & Administrative Burden 1 

Total-Material 3 

TOTAL COST - PART I 

87 

$603 



TABLE 3.1.1.4-III Tunnels -,Single Stage 

A MLLV PART II COST SUMMARY OB C Q (IN THOUSANDS) 

DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTALTOTAL
TEST
TOOLING
ENGINEERING
ELEENT OF COST 
ELMETFOS M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 90 1,063 _.807 153 243 2,870 

LAB TECHNICIANS 18 175 31 301 49 476 

TOOLING q_(__65,501 566 5.501 

PRbDUCTION 

MANUFACTURING TEST 27 260 27 260 
MANUFACTURING TECH. 14 165 1 8 15 173 

Q&RA 4 39 143 1,390 7 70 154 1,499 

IDIRECT DIST ..... ....... .. 141 1,371 9 83 150 1.454 

:TRAINING _ 8 78 4 8 8Z 

o TOTAL DIRECT LABOR 2_ 1 096',0.613 44 42z 1212 12.315
 

MATERIAL 

LAB. TECHNICIANS 38 65 103 

TOOLING 710 710 

PRODUCTION r 

MFG. TECHNICIANS 25 1 26 

Q&RA 1 _43 z - 46 

SUBTOTAL 39 843 3 885 

MAT.& ADM. BURDEN 13 287 1 301 

TOTAL MATERIAL 5 _ 1,130 4 1,186 

TOTAL PART II10T 1,329 11,743 429 13,501
 



AMLLV 

NON-RECURRING COSTS 

PART Ii-A TUNNELS - Single Stage 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING (IN THOUSANDS) 

ELEMENT OF COST TABLE 3-1.4-IV MANHOURS DOLLARS 

BASIC DESIGN 90 $1,o63
 

1. Laboratory Technicians 18 1_ 5
 

Subtotal 108 $1,238
 

2. Q&RA 4 39 

$1,277
TOTAL ENGINEERING LABOR 112 


MATERIAL 

3. Laboratory Technicians $ 38
 

4. Q&RA 1 

Subtotal $ 39
 

5. Material and Adm. Burden 13
 

TOTAL MATERIAL $ 52 

TOTAL ENGINEERING COST $1,329
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AMLLV 

NON-RECURRING COSTS 

TUNNELS - Single Stage 
PART lib ASSEMBLY OR SYSTEM 

TOOLING (IN THOUSANDS) 
4

TABLE 3.I.1. -VCOLUMN I COLUMN II COLUMN III 
ELEMENT OF COST MANHOURS MANHOURS DOLLARS 

TOOL DESIGN 	 153 $ 1,807 

1. 	Lab. Tech. 3._.2_. 301 

TOTAL ENGR. 184 $ 2,108 

Fabrication and Erection 

Fab. & Assembly 406 $ 3,946 
Misc. Charges 32 311 
Maintain & Add 
In Scope Changes 4 	 39 

SUBTOTAL (A) 442 	 $ 4,296 

2. 	 Tool and Production Planning__I 2 4_ j,205 

SUBTOTAL (B) 566 $ 5,501 

3. 	Direct Distributable 141 l-12l 

SUBTOTAL (C) 707 $ 6,872 

4. 	Training 8 78s 

SUBTOTAL (D) 715 $ 6,950 

5. Q&RA 	 143 1,390 

6. Manufacturing Tech. 14 	 165
 

TOTAL PRODUCTION LABOR 872 $ 8,505 

MATERIAL 

7. Tooling 	 710
 
8. Lab. Tech. 	 65 
9. Q&RA 	 43 

10. 	 Manufacturing Tech. 25 
MATERIAL SUBTOTAL (E) $ 843 

31. 	 Material & Adm. Burden 287 

TOTAL MATERIAL $ 1,130 

TOTAL 	 TOOLING COST $11,743 
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AMLLV 

PART lIB 
MANUFACTURING 

MANUFACTURING TEST 

Tunnels - Tooling - Single Stage 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 3.1.1.4-II 

Element of Cost Manhours Do I ars 

Component Test 20,280 197,122 

Component Test Planning 6,490 63,079 

(1) Subtotal (A) 26,770 260, z01 

(2) Direct Distributable 8,566 83,263 

Subtotal (B) 35,336 343,464 

(j) Training 389 3,777 

Subtotal (C) 35,725 347,241 

(4) Mfg. Tech. 679 8,015 

Subtotal (D) 36,404 355,Z56 

(5) Q&RA 7,145 69,447 

Total Mfg..Test Labor 43,548 424,703 

Material 

(6.) Q&RA 2,143 

(7) Mfg. Tech. 1,188 

Subtotal (E) 3, 331 

(8) Material & Adm. Burden 1,133 

Total Material 4,464 

Total Mfg. Test Cost 
429, 167 
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3.1.1.5 Thrust Structure 
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TABLE 3.1.1.5-I 
AMLLV COST SUMMARY Thrust Structure - Single Stage A ] B- C[] (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ M/H $ $ OTHER M/H $ 

PROGRAM EXECUTIEOQV 2 5 95 

PROGRAM PLAN. & REPT. 63 744 63 744 

INDUSTRIAL RELATIONS 14 136 14 136 

ENGINEERING 

LAB TECHNICIANS 

544 
Ing 

6,424 
1.059 

544 
109. E 

6 424
059 

TOOLING 1,161 11,285 1,161 11,285 

PRODUCTION 

MANUFACTURING TEST 55 534 55 534 

MANUFACTURING TECH. Z9 347 29 347 

Q& RA 317 3,078 317 3,078 

FACILITIES 

DIRECT DIST 308 2,990 308 2,990 
TRAINING 17 164 17 164 

TOTAL DIRECT LABOR 102 1,175 2,540 25,881 ,64 27,056 

MATERIAL 2 1,833 1,833 

LOGISTIC HARDWARE 

BURDEN 1 623 626 

TOTAL MATERIAL 3 2,456 9 

TOTAL OTHER 

TOTAL COST ,178 28,337 $29,515 



A MLLV 

PART I 

Thrust Structure - Single Stage 

ASSEMBLY OR SYSTEM 
TABLE 3.1.1.5-I 

(In Thousands) 

Element of Cost Manhours Manhours Dollars 

Direct Labor
 

Engineering 544
 

Logistics
 

Laboratory Technician 109
 

Production
 

Tooling 1, 16.1
 

Manufacturing Test 55
 

Q&RA 317
 

Facilities
 

Manufacturing Technician 29
 

Total Direct Labor
 

Program Executive 25 295
 

Program Planning, & Reoorting 63 744 

Industrial Relations 14 136
 

Total Labor - Part I 102 $1,175 

Material 

Program Planning & Reporting 
 1 

Industrial Relations 
 1
 

Material Subtotal 
 2
 

Material & Administrative Burden 
 1
 

Total Material 
 3
 

TOTAL COST - PART I $1,178 
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I
TABLE 3.1.1.5-I 

AMLLV PART II COST SUMMARY Thrust Structure - Single Stage A [ B fJ C o (IN THOUSANDS) 

DESIGN PRODUCTION DESIGN & FAB. MANOFACTURING TOT 
ELEMENT OF COST TOOLING TEST 

M/H $ M/H $ MI $ M/H $ M/H $ 
ENGINEERING 30 ,716 314 3,708 544 6,424
 
LAB TECHNICIANS 46 447 63 612 109 
 1,059 
TOOLING 1,161 11,285 1,161 11,285 
PRODUCTION
 

MANUFACTURING TEST 
 55 534 55 534 
MANUFACTURING TECH. 28 331 1 16 29 347 

Q&RA 9 87 23 Z 849 15 143 317 3.078 

IDIRECT DIST 
 290 2 819 18 171 308 Z,990 
'TRAINING 16 156 1 8 17 164 

TOTAL DIRECT LABOR 285 3,Z50 2,165 21,759 89 872 2,539 25,881
 

MATERIAL
 
LAB. TECHNICIANS 97 132 
 ....
Z29
 

TOOLING 1,457 1,457
 

PRODUCTION
 

MFG. TECHNICIANS 49 ,3 
 52 
Q&RA _ 3_ 88 4 95 
SUBTOTAL 100 i .] 726(7 _._833
 

MAT.& ADM. BURDEN 34 587 2 623 
TOTAL MATERIAL _I____ 9 2.456, 


TOTAL PART II COST 3,384 
 24, 072 881 Z8,337 



AMLLV 

NON-RECURRING COSTS
 

PART II-A THRUST STRUCTURE - Single Stage 

ASSEMBLY OR SYSTEM
 

DESIGN ENGINEERING (In Thousands) 

ELEMENT OF COST TABLE 3.1.i.5-I V 
MANHOURS DOLLARS 

BASIC DESIGN 
 230 $ 2,716
 

1. 	Laboratory Technicians 46
 

Subtotal 
 276 3,163
 

2. Q&RA 9 87 

TOTAL ENGINEERING LABOR 285 $3.250 

MATERIAL
 

3. Laboratory Technicians 
 $ 97
 

l4. Q&RA 	 _ 

Subtotal 
 100 

5. Material and Adm. Burden 
 34
 

TOTAL MATERIAL 134 

TOTAL ENGINEERING COST
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AMLLV 
NON-RECURRING COSTS 

THRUST STRUCTURE - Single Stage 

PART IIB ASSEMBLY OR SYSTEM 
TOOLING (In Thousands) 

TABLE 3.11.5-VCOLUMN I COLUMN II COLUMN III 

EEMENT OF COST MANHOURS MANHOURS DOLLARS 

TOOL DESIGN 314 3,708 

1. 	 Lab. Tech. -13- 612 

TOTAL ENGR. 377 $ 4,320 

Fabrication and Erection
 

Fab. & Assembly 833 8,097
 
Misc. Charges 65 
 632
 

Maintain & Add
 
In Scope Changes 9 87
 

SUBTOTAL (A) 
 907 	 8,816
 

2. 	 Tool and Production Planning 254 2,469. 

SUBTOTAL (B) 1,161 11,285 

3. 	Direct Distributable 290 2 __9
 

SUBTOTAL (C) 1,451 14,104
 

4. 	Training I (, 156 

SUBTOTAL (D) 1,467 14,260 

2,848
5. Q&RA 	 293 

6. Manufacturing Tech. 28 	 331
 

TOTAL PRODUCTION LABOR 1,788 $ 17,439 

MATERIAL 

7. Tooling 	 1,457
 
132
8. Lab. Tech. 

88
9. c&RA 

10. 	Manufacturing Tech. 49 
MATERIAL SUBTOTAL (E) 1,726 

11. 	Material & Adm. Burden 


TOTAL MATERIAL 2,313
 

TOTAL 	TOOLING CORT 
 $ 24,072 

97 

587 



ANLLV 

PART ITB 
MANUFACTURING
 

MANUFACTURING TEST 

Thrust Structure -'Tooling 

ASSEMBLY OR SYSTEM 
1ST UNIT 	COST
 

TABLE 3.1.l.5-VI 
Element 	of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributabte 


Subtotal (B) 


(0) Training 

Subtotal 	(C) 


(4) 	Mfg. Tech. 


Subtotal (P) 


(5) Q&RA 

Total Mfg,..Test Labor 


Material
 

(6) Q&RA 

(7) 	Mfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burden 


Total Material
 

Total Mfg. Test Cost 


Single Stage 

Manhours Dol- ars 

41,639 404,731 

13,3Z4 129,513 

54,963 534,244 

17,588 170,957 

72,551 705,201 

798 7,757 

73,350 712,958 

1,394 16,458 

74,744 729,416 

14,670 142,591 

£89,414 872,007 

4,401 

2,439 

6,840 

2,325 

$881,172 
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3.1..6 Base Plug 
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TABLE 3.1.1.6-I Base Plug - Single Stage 

AMLLV COST SUMMARY A ] BF1 CF1 (IN TOUSANS) 
PROGRAM MOMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
N/H $ M/H $ $_ $ N/H$ 

PROGRAM EXECUTIVE 17 201 17 201 

PROGRAM PLAN. & REPT, 43 508 43 508 

INDUSTRIAL RELATIONS 9 87 9 7 

ENGINEERING 546 6,448 546 6,448 
LAB TECHNICIANS 109 1,059 109 1,059 

TOOLING 576 .5599 576 5,599 

PRODUCTION 

MANUFACTURING TEST 27 265 .7 265 

H MANUFACTURING TECH. 15 173 15 173 
o Q& RA 169 1,646 169 1,646 

FACILITIES 

DIRECT DIST 153 1.485 153 1. 485 
TRAINING 8 82- 8 82 

TOTAL DIRECT LABOR 69 796 1.603 16,757 1,672 17.553 

MATERIAL - '2 . 1,029 1.031 
LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 3 1. 378 1,381 

TOTAL OTHER 

TOTAL COST 7919 18,3$893 



AMLLV 

PART I 

Element of Cost 

Base Plug - Single Stage
ASSEMBLY OR SYSTEM 

TABLE 3-1.1.6-I1 

Manhours Manhours 
(In Thousands) 

Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

546 

109 

576 

27 

169 

15 

Total Direct Labor 1442 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

17 

43 

9 

201 

508 

87 

Total Labor - Part I 69 $796 

Material 

Program Planning & Reporting 

Industrial Relations 

1 

1 

Material Subtotal 

Material & Administrative Burden 

Total Material 

z 

1 

3 

TOTAL COST - PART I 

101 

$799 



TABLE 3.1.1.6- 1 1 1 

AMLLV PART II COST SUMMARY 
Base Plug 
B Pu 

-
-

Single Stage
Sg Stage 

ELEMENT OF COST 

DESIGN 
ENGINEERING 
MNH $ 

PRODUCTION 

M/H $ 

DESIGN & FAB. 
TOOLING 

N/! $ 

MANUFACTURING 
TEST 

M/ $ MN/ 

TOTALTOTAL 

$ 

ENGINEERING 390 4,606 156 1,84Z _ _546 6,448 

LAB TECHNICIANS 78 758 31 301 109 1,059 

TOOLING 576 5,599 576 552. 
PRODUCTION 

MANIUFACTURING TEST ____ MANUFACTURING TESTH. . . '[ .. '. Z7 265 27 
a . 
Z6;; 

MANUFACTURING TECH. 14 165 1 8 15 173 

Q&RA 16 156 146 1,419 7 71 169 1,646 

DIRECT DIST 144 1,400 9 85 153 4 
'TRAINING " 78 4 8 92 

TOTAL DIRECT LABOR 484 5,520 1,075 L0,804 44 433 1 603 16,757 

MATERIAL 
LAB. TECHNICIANS 164 65 229 
TOOLING _ _ _ 73 

PRODUCTION 

MFG. TECHNICIANS 25 1 26 

Q&RA 5 44 2 51 

SUBTOTAL 169 857 3 1,029 

MAT.& ADM. BURDEN 57 291 1 349 

TOTAL MATERIAL 226 1.148 4 1.378 

TOTAL PART II COOT $5,746 $11,952 $437 $18,135 



AMLLV 
NON-RECURRING COSTS 

PART II-A BASE PLUG - Single Stage 

ASSEMBLY OR SYSTEM (IN THOUSANDS) 

DESIGN ENGINEERING 

ELEMENT OF COST TABLE 3.1.1.6-IV MANHOURS DOLLARS 

390 $4,606
BASIC DESIGN 


1. 	Laboratory Technicians 78 758
 

468 $5,364
Subtotal 


16 156
2. Q&RA 


LABOR 484 $5,520TOTAL ENGINEERING 

MATERIAL 

3. Laboratory Technicians 	 $ 164 

5
4. Q&RA 

$ 169
Subtotal 


57
5. Material and Adm. Burden 


TOTAL MATERIAL 	 12262 

$5,746

TOTAL ENGINEERING COST 
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AMLLV 
NON-RECURRING COSTS 

BASE PLUG -_ Single Stage 

PART IIB ASSEMBLY OR SYSTEM 
TOOLING (IN THOUSANDS) 

TABLE 3 .1.1.6-V COLUMN I COLUMN II COLUMN III 

ELEMENT OF COST MANHOURS MANHOURS DOLLARS 

TOOL DESIGN 	 156 $ 1,842 

31 301
1. Lab. Tech. 


TOTAL ENGR. 	 187 $ 2,143 

Fabrication and Erection 

Fab. & Assembly 413 $ 4,014 
Misc. Charges 32 	 311 
Maintain & Add
 

49In Scope Changes 5 

$ 4,374SUBTOTAL (A) 450 

2. Tool an Production Planning __1?_6 	 .125 

SUBTOTAL (B) 576 	 $ 5,599 

1,4003. Direct Distributable 144 

SUBTOTAL (C) 720 	 $ 6,999 

4. Training -	 78 

SUBTOTAL (D) 'l28 	 $ 7,077 

5. &RA 	 146 1,419 

6. Manufacturing Tech. 14 	 165 

TOTAL PRODUCTION LABOR 888 	 $ 8,661 

MATERIAL 

7. Tooling 	 $ 723 
8. Lab. Tech. 	 65 
9. Q&RA 	 44 

10. Manufacturing Tech. 	 25 

MATERIAL SUBTOTAL (E) $ 857 

291 
11. 	 Material & Adm. Darden 

TOTAL MATERIAL $ 1,148 

TOTAL TOOLING COST 	 $11 952 
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AMLLV 

PART IIB 
MAN UFACTURING 

MANUFACTURING TEST 

Base Plug-Tooling- Single Stage 

ASSEMBLY OR SYSTEM 

IST UNIT COST 

TABLE 3.i.1.6-VI 
Element of Cost Manhours Dull ars 

Component Test Z0,670 $200,91Z 

Component Test Planning 6,614 64,292 

(1) Subtotal (A) 27,284 $265,204 

(2) Direct Distributable 8,731 84,865 

Subtotal (B) 36,015 $350,069 

(0) Training 395 3,850 

Subtotal (C) 36,411 $353,919 

(4) Mfg. Tech. 69Z 8,170 

Subtotal (D) 37,103 $362,089 

(5) Q&RA 7,28Z 70,784 

Total Mfg. Test Labor 44,385 $432,873 

Material 

(6) Q&RA Z, 185 

(7) Mfg. Tech. 1,211 

Subtotal (E) 3,396 

(8) Material & Adm. Burden 1, 154 

Total Material 4,550 

Total Mfg. Test Cost $437,4Z3 
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..1.7 Stiucture Assembly 
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TABLE 3.1.1.7-1 Structure Assembly - Single Stage 

AMLLV COST SUMMARY A E5 BJ C] (IN THOUSANDS) 

PROGRAM MoMT. CONT. END ITEM FACILITIEK LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 

M/H 
_____________z 

PROGRAM EXECUTIVE 1 
PROGRAM PLAN. & REPT. 3 

$ 

12 
35 

M/H $ M 
$ 

-
A $ 

O 
___ 

MiH 
I 

1 
3 

$ 

12 
35 

INDUSTRIAL RELATIONS 1 10 I 1 10 

ENGINEERING 75 846 75 886 

LAB TECHNICIANS 15 146 152 146 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

o
'-3 

MANUFACTURING TECH. 

Q& RA 3 Z9 3 29 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 57 93 1.061 98, 1,118 

MATERIAL 33 33 

LOGISTIC HARDWARE 

BURDEN I11i11 

TOTAL MATERIAL 44 44 

TOTAL OTHER 

TOTAL COST 57 1,105 1,162 



AMLLV 

Element -

Direct Labor 

PART I 

Structure Assembly - Single Stage 
ASSEMBLY OR SYSTEM 

TABLE 3.1.1.7-I 

Man anours 
a ofrs Cont urs 

(In Thousands) 
Dollars 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA. 

Facilities 

Manufacturing Technician 

75 

15 

3 

Total Direct Labor 93 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1 

3. 

__J 

1z 

35 

10 

Total Labor - Part I 5 57 

Material. 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

TOTAL COST - PART I 

108 

57 



TABLE 3.1.1.7-III Structure Assembly - Single Stage 

AMLLV PART I COST SUMMARY A E CC[] (IN THOUSANDS) 

EMENT OF COST 
DESIGN 

ENGINEERING 
PRODUCTION 

.... 
DESIGN & FAB. 

TOOLING 
MANUFACTURINGTEST 

TOTAL 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 7. 886 _ 75 886 

LAB TECHNICIANS 15 146 15 146 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q&RA 3 29 3 29 

IDIRECT DIST 

'TRAINING 

o TOTAL DIRECT LABOR 93 1,o61 93 1,061 

MATERIAL 

LAB. TECHNICIANS 32 32 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 

Q&RA 1 1 

-SUBTOTAL 33 33 

MAT. & ADM. BURDEN 11 11 

DTOALMATERIAL 44 44 

TOTAL PART II COST ,5 
1,105 =,=105 



AMLLV 

NON-RECURRING COSTS 

PART I!-A STRUCTURES ASSEMBLY - Single Stage 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING (In Thousands)
(nTosns
TABLE 3.1.1.7 -IV 

ELEMENT OF COST MANHOURS DOLLARS 

BASIC DESIGN 	 75 $ 886
 

1. Laboratory Technicians 	 15 146 

Subtotal 	 90 $1,032
 

2. Q&RA 	 3 29 

TOTAL ENGINEERING LABOR 93 $1,061 

MATERIAL 

3. Laboratory Technicians 	 $ 32
 

4. 	 Q&RA I 

Subtotal $ 33 

5. 	 Material and Adm. Burden 11 

TOTAL MATERIAL 

TOTAL ENGINEERING COST 	 $1, lOS 
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3.1.2 Systems 

The Get Ready costs for the system components of the single stage vehicle are 
displayed in Figure 3.1.2.0-1. The details for each individual system component 
are contained in the appropriate subparagraph, as indicated in the figure. 

Table 3.1.2.0-I is a total Get Ready cost of all of the systems. 

These costs consist of basic (or non-recurring) engineering required to produce 
the basic tooling, fabrication and assembly of tooling, and basic article design 
including all engineering, such as, Manufacturing liaison and coordination 
required to produce the first article. These costs are non-recurring in that 
they are experienced once during the production cycle. 
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TABLE 3.1.2.0-I 
AgLLV COST SUMMARY SINGLE STAGE - SYSTEMS A [] BE] C[] (IN THOUSARDS) 

ELEMENT OF COST 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICST 

PART I PART II PART III PART IV OTRTOAL 

M/H $ N/H $ 4 $ 

PROGRAM EXECUTIVE 69 814 69 814 

PROGRAM PLAN. & REPT. 171 2,019 171 2,019 

INDUSTRIAL RELATIONS 37 _36o -7 360 

ENGINEERING 2-465 29.111 2.465 29,111 

LAB TECHNICIANS 493 4,790 493 4,790 

TOOLING 2,01o3 19,567 ....2,013 19,567 

PRODUCTION 

MANUFACTURING TEST 96 925 96 925 

MANUFACTURING TECH. 50 595 50 595 

, Q& RA 611 5,933 611 5,933 

FACILITIES 

DIRECT DIST 534 5,187 534 58,17 

TRAINING 30 295- 30 295 

TOTAL DIRECT LABOR 277 3,193 6,292 66,403 6,569 69,596 

MATERIAL 6 3,833 3,839 

LOGISTIC HARDWARE 

BURDEN 2 L1,302 1,304 

TOTAL MATERIAL 8 5,135 5,143 

TOTAL OTHER 

TOTAL COST 3,201 71,538 74,739 



1.2.1 Propulsion/Mechanical System 
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_____ 

AMLLV COST SUMMARY 

ELE OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 


LAB TECHNICIANS 


TOOLING 


PRODUCTION 


MANUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 


BURDEN 


TOTAL MATERIAL 


TOTAL OTHER 

TOTAL COST 


PROP. & MECH. 

PROGRAM MGMT. 
.PART I 

M/H $ 

42 496 

104 1,228 
2 224 

169 1,948 

4 

1 


5 

1,953 


- SINGLE STAGE A f] BE] c[ (IN THOUSA.nS) 

CONT. END ITEM FACILITIE LOGISTICS TOTAL 
PAT II PART III PART IV OTHER 
/H $ $ /H$ M__ $ 

42 496 

..... 104 1,228 
21 224 

864 10,204 864 10,204
 

173 1,682 173 1,682
 

1,804 17,535 i 1,804 17,535
 

86 830 86 830
 

45 533 45 533 

494 4,800 494 4,800
 

478 4,650 ,6504478 

26 255 26 255 
3,970 40,489 4,139 42,437 

2,856 2,860 

971 972
 

3,827 "3,832
 

44,316 46,269
 

http:THOUSA.nS


AMLLV 

PART I 

Element of Cost 

PROP. & MECH. - S/S 

ASSEMBLY OR SYSTEM 
TABLE 3.1.2.1-IT 

L4nhours anhours 

(In Thousands) 

Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

864 

173 

1,804 

85 

494 

45 

Total Direct Labor -3,465 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

42 

104 

23 

496 

1,228 

224 

Total Labor - Part I 169 1,948 

Material 

Program Planning & Reporting 

Industrial Relations 
2 

2 

Material Subtotal 

Material & Administrative Burden 

4 

1 

Total Material 5 

TOTAL COST - PART i 

116 

1,953 



TABLE 3.1.2.1-111 

AMLLV PART II COST SUMMARY PROP. &MECH. - SINGLE STAGE A- BE[3E [- (IN THOUSANDS) 

ELEMENT OF COST 
DESIGN 

ENGINEERING 

PRODUCTION DESIGN & FAB. 
TOOLING 

MANUFACTURING 
TEST 

TOTALTOTAL 

M/H $ M/H $ M/H $ MN/H $ M/H $ 

ENGINEERING 375 4,429 489 5,775 864 10,204 

LAB TECHNICIANS 75 729 98 953 173 1,682 

TOOLING 1,804 17,535 1,80o4 17,535 

PRODUCTION 

MANUFACTURING TEST 86 830 86 830 

MANUFACTURING TECH. 43 508 2 25 45 533 

Q&RA 1j 146 456 4,432 23 222 494 4,800 

IDIRECT DIST 451 4,384 27 266 478 4,650 
TRAINING 25 243 1 12 26 25 

TOTAL DIRECT LABOR 465 _ioi i 3,366 33.830 139 40489 

MATERIAL 

LAB. TECHNICIANS 158 206 364 

TOOLING 2,265 2,265 

PRODUCTION 

MFG. TECHNICIANS 75 3 78 
Q&RA 137 7 149 

SUBTOTAL 163 2,683 10 2,856 

MAT.& ADM. BURDEN 55 912 4 971 

TOTAL MATERIAL 218 3,595 14 3,827 

TOTAL PART II COST 5,522 37,425 1,369 44,316 



AMLLV 

NON-RECURRING COSTS 

PART II-A PROPULSION & MECHANICAL SYSTEM - S/S 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING
 (In Thousands) 

ELEMENT OF COST TABLE 3.1.2.1-IV MANHOURS DOLLARS 

BASIC DESIGN 	 375 $4,429
 

1. 	Laboratory Technicians 7
 

Subtotal 450 $5,158
 

2. Q&RA 	 15 146 

TOTAL ENGINEERING LABOR UiL65 _____ 

MATERIAL 

3. Laboratory Technicians 	 $ 158 

4. Q&RA 	 5 

Subtotal 	 $ 163
 

5. Material and Adm. Burden 	 55
 

TOTAL MATERIAL 	 $ 218 

TOTAL ENGINEERING COST 	 $.522 
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AMLLV 
NON-RECURRING COST 

PROPULSION & MECHANICAL SYSTEM -
PART IIB ASSEMBLY OR SYSTEM 

TOOLING 


TABLE 3.1.2.1-¥ 
COLUMN I 

EL34ENT OF COST 	 MANHOURS 


TOOL DESIGN 

1. Lab. Tech. 


TOTAL ENGR. 

Fabrication and Erection
 

Fab. & Assembly 1,294 

Misc. Charges 101 

Maintain & Add
 
In Scope Changes 14 


SUBTOTAL (A) 1,409 


2. 	Tool and Production Planning 395 

SUBTOTAL (B) 1,804 

3. 	Direct Distributable 451 

SUBTOTAL (C) 2,255 

4. 	Training 2 

SUBTOTAL (D) 2,280 

5. Q&RA 	 456 

6. Manufacturing Tech. 43 


TOTAL PRODUCTION LABOR 2_,j779 


MATERIAL
 

7. Tooling 

8. Lab. Tech. 

9. Q&RA 

10. 	Manufacturing Tech. 


MATERIAL SUBTOTAL (E) 


11. Material & Adm. Burden 

TOTAL MATERIAL 

TOTAL TOOLING COST 

S/S
 

(In Thousands)
 

COLUMN II COLUMN III
 
MANHOURS DOLLARS 

489 $ 5,775 

98 953
 

587 $ 6,728 

$12,578
 
982
 

136
 

$13,696
 

3,839 

$17,535
 

4,84 

$21,919
 

243
 

$22;162
 

4,432 

508
 

$27,102
 

$ 2,265 
206 
137 

75 
$ 2,683 

912
 
$ 3,595 

$37,425 
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AMLLV 

PART IIB 
MANUFACTURING 

MANUFACTURING TEST 

PROP. & MECHANICAL SYSTEM - TOOLING -

ASSEMBLY OR SYSTEM 
IST UNIT COST 

TABLE 3.1.2.1-VI 

Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 


Total Mfg..Test Labor 


Material
 

(6) Q&RA 

(7) 	Mfg. Tech. 


Subtotal (E) 


(8) Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


SIs 

Manhours Dol 1ars 

64,718 629,059 

20,710 201,298 

85,428 830,357 

27,337 265,714 

112,765 1,096,071 

1,240 12,057 

114,005 1,108,128 

2,166 25,580 

116,171 1,133,708 

22,801 221,625 

138,972 1,355,333 

6,840 

3,791 

10,631 

3,614 

14,245 

1,369,578 
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3.1.2.2. Electrical System 
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TABLE 3.1.2.2-I 

AMLLV COST SUMARY ELECTRICAL - SINGLE STAGE A El B E CEl (IN THOUSAM.S) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

ELpENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ MN/H $ $ $ X/H $ 

PROGRAM EXECUTIVE 4 47 4 47 

PROGRAM PLAN. & REPT. 10 118 10 118 

INDUSTRIAL RELATIONS 2 19, 19 

ENGINEERING 234 2,763 234 2,763 

LAB TECHNICIANS 47 456 47 456 

TOOLING ......33 321 ..33 321 

PRODUCTION 

MANUFACTURING TEST 2 15 2 15 

MANUFACTURING TECH. 1 12 1 12 

Q & R A 17 169 17 169 

FACILITIES 

DIRECT DIST 9 83 9 83 

TRAINING 1 10" 1 10 

TOTAL DIRECT LABOR 16 184 344 3829 360 4.013 

MATERIAL 146 146 

LOGISTIC HARDWAR_ 

BURDEN .49 42 

TOTAL MATERIAL 195 •195 

TOTAL OTHER 

TOTAL COST 184 4,024 4,208 



AMLLV 

PART I 

Element of Cost 

ELECTRICAL - S/S 
ASSEMBLY OR SYSTEM 

TABLE 3.1.2.2-I 

Manhours Manhours 
(In Thousands) 

Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

234 

47 

33 

2 

17 

I 

Total Direct Labor 334 

Program Executive 4 47 

Program Planning & Reporting 

Industrial Relations 

10 

2 

118 

19 

Total Labor - Part I 16 184 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

TOTAL COST - PART I 

123 

184 



TABLE 3.1.2.2-111 

AMLLV PART II COST SUMMARY ELECTRICAL - SINGLE STAGE A n B cC]E] (IN THOUSANDS) 

DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTAL 

ELEMENT OF COST ENGINEERING. ....... TOOLING TEST 

E/H $ M/H $ M/H $ M/H $ M/ $ 
ENGINEERING 225 2,657 9 106 234 2,763 

LAB TECHNICIANS 45 437...... 2 19 ....... 47 456 

TOOLING 33 321 33 321 

PRODUCTION
 

MANUFACTURING TEST 2 15 2 15 

MANUFACTURING TECH. 1 12 1 12 

Q& RA 9 87 8 78 ... 4 17 169 

IDIRECT DIST ........ 78 1 j 9 838 
1TRAINING
 1 10 1 10 

TOTAL DIRECT LABOR 279 3,181 62 624 3 24 344 3,829
 

MATERIAL
 

LAB. TECHNICIANS 95 4 99
 

TOOLING 40 40
 

PRODUCTION
 

MFG. TECHNICIANS 2 2
 

Q&RA 3 2 5
 

SUBTOTAL 98 48 146
 

MAT.& ADM. BURDEN 33 16 49
 

TOT "MATERIAL 131 64 195
 

TOTAL PART II COST 3,312 688 24 4,024 



AMLLV
 
NON-RECURRING COSTS
 

PART Il-AELECTRICAL 
 SYSTEM -S/S 

ASSEMBLY OR SYSTEM (IN THOUSANDS) 

DESIGN ENGINEERING 

ELEMENT OF COST TABL 3 .1.2.2-IV MANHOURS DOLLARS 

BASIC DESIGN 	 225 $2,657
 

1. 	Laboratory Technicians 454
 

Subtotal 270 
 $3,094
 

2. Q&RA 	 9 -1 8 

279 $3,181TOTAL ENGINEERING LABOR 

MATERIAL 

3. Laboratory Technicians 	 $ 95
 

4F. Q&RAI 

Subtotal 	 $ 98
 

33 

TOTAL MATERIAL L 131 

$3,312 

5. Material and Adm. Burden 


TOTAL ENGINEERING COST 
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AMLLV 

NON-RECURRING COSTS 

ELECTRICAL SYSTEM - S/S 

PART IIB ASSEMBLY OR SYSTEM 
TOOLING 

TABLE 3.1-2.2-V (IN THOUSANDS)
COLUMN I COLUMN II COLUMN III 

ELEMENT OF COST MANHOURS MANHOURS DOLLARS 

TOOL DESIGN 	 9 $106 

1. Lab. Tech. 	 2 19 

TOTAL ENGR. 11 $125 

Fabrication and Erection 

Fab. & Assembly 23 $224
 
Misc. Charges 2 19
 
Maintain & Add
 
In Scope Changes 1 	 10
 

SUBTOTAL (A) 26 	 $253 

2. Tool and Production Planning_. 	 68 

SUBTOTAL (B) 33 	 $321
 

3. 	Direct Distributable 8 78
 

SUBTOTAL (C) 41 $399
 

4. Training 1. 	 10 

SUBTOTAL (D) 42 	 W9
 

5. 1&RA 	 8 78
 

6. 	Manufacturing Tech. 1 12 

TOTAL PRODUCTION LABOR 51 $499 

MATERIAL 

7. Tooling 	 $ 40 
8. Lab. Tech. 	 4 

29. Q&RA 

2 

MATERIAL SUBTOTAL (E) $ 48 
10. Manufacturing Tech. 


11. 	 Material & Adm. Burden 16 
TOTAL MATERIAL $ 64 

TOTAL TOOLING COST 	 $688 
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AMLLV
 

PART IIB 
MANUFACTURING
 

MANUFACTURING TEST
 

ELECTRICAL SYSTEM - TOOLING - S/S 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 3.1.2.2-VI 

Element of Cost 

Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) Training 

Subtotal (C) 


(4) Mfg. Tech. 

Subtotal 	(D) 


(5) Q&RA 

Total Mfg. Test Labor 

Material 

(6.) Q&RA 

(7) Mfg. Tech. 


Subtotal 	 (E) 

(8) Material & Adm. Burden 


Total Material 

Total Mfg. Test Cost 

Manhours Do I _s 

1,154 11,217
 

369 3,589 

1,523 14,806 

487 4,738 

2,010 19,544 

22 215 

2,032 19,759
 

39 456 

2,071 20,215
 

407 3,951
 

2,478 24,166
 

122
 

68
 

190 

64
 

254 

24,420 
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3.1.2.3 Instrumentation System 
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TALE 3.1.2.3-1 
,AMLLV COST SUMMARY INSTRUMENTATION - SINGLE STAGE A [] BO C -J (IN THOUSANDS) 

ELEMENT OF COST 
PROGRAM MGMT. CONT. END ITEM 

PART I PART II 
FACILITIEc 
PART III 

LOGISTICS 
PART IV 

TOTALTTAL 

MN/H $ M/H $ OTHER M/$ 

PROGRAM EXECUTIVE 10 118 10 118 
PROGRAM PLAN. & REPT. 24 283 24 283 

INDUSTRIAL RELATIONS 5 49 5 49 

ENGINEERING 612 7,228 612 7,228 

LAB TECHNICIANS 122 1,185 122 1.185 

TOOLING 45 437 45 437 

PRODUCTION 

MANUFACTURING TEST 2 20 2 20 

MANUFACTURING TECH. 1 1 13 1 13 

Q& RA - 6 45 36 345 

FACILITIES 

DIRECT DIST 12 114 12 114 
TRAINING 1 10 1 10 

TOTAL DIRECT LABOR .. 450 831 9,352 870 9.802 

MATERIAL 325 325 
LOGISTIC HARDWARE 

BURDEN 110 110 

TOTAL MATERIAL 435 '"......._ 435 

TOTAL OTHER 

TOTAL COST 
450 9,787 10,237 



AMLLV 

PART I
 

INSTRUMENTATION - S/S 

ASSEMBLY OR SYSTEM 

TABLE 3.1.2.3-II 

Element of Cost Hanhours 

Direct Labor
 

Engineering 612
 

Logistics
 

Laboratory Technician 122
 

Production
 

Tooling 45
 
Manufacturing Test 2
 

Q&RA 36
 

Facilities
 

Manufacturing Technician 1
 

Total Direct Labor 818
 

Program Executive 


Program Planning & Reporting 


Industrial Relations 

Total Labor - Part I 


Material 

Program Planning & Reporting
 

Industrial Relations
 

Material Subtotal. 

Material & Administrative Burden
 

Total Material
 

TOTAL COST - PART I 
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(In Thousands) 
Manhours Dollars 

10 118
 

24 283
 

5 49
 

39 450
 

450
 



TABLE 3.1.2.3-I1 
ALLV PART II COST SUMOARI INSTRUMENTATION - sis A B B 

DESIGN DESIGN & FAB. UFACTURING 
NT OF COST ENGINEERING PRODUCTION TESTTOTAL 

MtH $ M/H $ M/H $ M/H $ 
E GINEERING 600 7,086 12 142 

LAB TECHNICIANS 120 1,166 2 19 
TOOLING 45 437 

PRODUCTION 

MANUFACTURING TEST 2 20 
MANUFACTURING TECH. 1 12 1 

Q&RA 24 233 11 107 1 5 

DIRECT DIST 11 107 1 7 
S TRAINING 1 10 

. TOTAL DIRECT LABOR 744 8,485 83 834 4 33 

NATERIAL 

LA. TECHNICIANS 252 ! 4 

TOOLING 56 

PRODUCTION 

MFG. TECHNICIANS 2 

Q&RA 7 3 1 

SUBTOTAL 259 65 1 

MAT. & ADM.BURDEN 88 22 
TOTAL MATERIAL 347 87 1 

TOTAL PART II COST 8,832 921 34 

E]C C] (IN THOUSANDS) 

M/H 

612 

122 
45 

$ 
7,228 

1,185 
437 

2 

1 

36 

12 

1 

831 

20 

13 

345 

114 
10 

9,352 

256 

56 

2 

11 

325 

110 

9,787 



AMLLV
 
NON-RECURRING COSTS
 

PART II-A INSTRUMENTATION SYSTEM - S/S 

ASSEMBLY OR SYSTEM 

DESIGN 	ENGINEERING (IN THOUSANDS)
 

ELEMENT 	 OF TABLE 3.1.2.3.IV MANHOURS DOLLARS 

BASIC DESIGN 	 600 $7,086
 

1. 	Laboratory Technicians 120 1,166
 

Subtotal 720 $8,252
 

2. Q&RA 	 24 233
 

TOTAL ENGINEERING LABOR 744 $8,485 

MATERIAL 

3. Laboratory Technicians 	 $ 252
 

4. Q&RA 	 7 

Subtotal 	 $ 259
 

5. 	Material and Adm. Burden 88 

TOTAL MATERIAL $ 347 

TOTAL ENGINEERING COST 	 $8,832
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AMLLV 
NON-RECURRING COSTS 

INSTRUMENTATION SYSTEM - S/S 
PART iB ASSEMBLY OR SYSTEM 

TOOLING (IN THOUSANDS)
TABLE 3.1.2.3-V 

COLUMN 	 I COLUMN 	 II COLUMN III 
ELEMENT OF COST MANHOURS MANHOURS DOLLARS 

TOOL DESIGN 	 12 $142 

2 19 

TOTAL ENGR. 14 $161 

Fabri6ation and Erection 

Fab. & Assembly 32 $311 
Misc. Charges 2 19 
Maintain & Add 
In Scope Changes 1 10 

SUBTOTAL (A) 35 $340 

1. Lab. Tech. 


2. 	 Tool and Production Planning__10 97 

SUBTOTAL (B) 45 $437 

3. 	 Direct Distributable 11 107 

SUBTOTAL (C) 56 $544 

4. 	 Training 1 10 

SUBTOTAL (D) 57 	 $554 

5. Q&RA 	 11 107 

6. Manufacturing Tech. 1 	 12 

TOTAL PRODUCTION LABOR 69 $673 

MATERIAL 

7. Tooling 	 $ 56
 
8. Lab. Tech. 	 4 
9. Q&RA 	 3
 

10. 	 Manufacturing Tech. 2 
MATERIAL SUBTOTAL (E) $ 65 

22 

TOTAL MATERIAL $ 87 

TOTAL TOOLING COST 	 $921 

11. 	 Material & Adm. Burden 
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-AMLLV 
PART IIB 

MANUFACTURING 
MANUFACTURING TEST 

INSTRUMENTATION SYSTEM - TOOLING -

ASSEMBLY OR SYSTEM 
IST UNIT COST 

TABLE 3.1.2.3-VT 

Element 	of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(') 	Training 


Subto al (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5)Q&RA 

Total Mfg..Test Labor 


Material
 

(6) Q&RA 


(7) 	Mfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


S/S 

Manhours DoIlars 

1,587 15,426 

508 4,936
 

2,095 20,362
 

670 6,515
 

2,765 26,877
 

30 295
 

2,795 27,172
 

53 627
 

2,848 27,799
 

559 5,434
 

3,407 33,233
 

168
 

93
 

261
 

89
 

350
 

33,583
 

134
 



3. 1.2.4 Flight Cbntrol System 
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TABLE 3.1.2.4-1 

-94LLVCOST SUMMARY FLIGHT CONTROL - SINGLE STAGE A IXI BE] C[] (IN THOUSANDS) 

ELEMENT OF COST 

.PEOGRAM"MMT[.-
PART I 

CbNT.- END -ITEM,FACILITIE 
PART II PART III 

LOGISTICS 
PART IV 

I 
TOTAL 

_________ /H $ N'/H $ $ m $ M/H 

PROGRAM EXECUTIVE 4 47 4 47 

PROGRAM PLAN. & REPT. 11 130 11 130 

INDUSTRIAL RELATIONS 2 19 2 19 

ENGINEERING 1__ 1,830 155 I_8,..0 .. 
LAB TECHNICIANS 9 301 31 901 

TOOLING 131 1,274 131 1,274 

PRODUCTION 

MANUFACTURING TEST __ '_6 60 6 60 

MANUFACTURING TECH. 3 37 3 37 

" Q& RA 40 386 40 386 

FACILITIES 

DIRECT DIST 35 340 .... 35 340 

TRAINING 2 20- 2 20 

TOTAL DIRECT LA3OR 17 196 403 4,248 420 4,444 

MATERIAL 247 247 

LOGISTIC HARDWARE 

BURDEN 84 84 

TOTAL MATERIAL 331 -331 

TOTAL OTHER 

TOTAL COST 196 4,579 4,775 



AMLLV 

El f Ct 

Direct Labor 

PART I 

FLIGHT CONTROL - S/S 
ASSEMBLY OR SYSTEM 

TABLE i3.1.2.4-T 

Manhours (IN THOUSANDS)Dllars 

Engineering 

Logistics 

Laboratory Technician 

ProdUction 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

155 

31 

131 

6 

40 

3 

Total Direct Labor 366 

Program Executive 

Program Planning & Reoorting 

Industrial Relations 

4 

11 

2 

47 

130 

19 

Total Labor - Part I 17 196 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal, 

Material & Administrative Burden 

Total Material 

TOTAL COST - PART I 196 
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TABLE 3.1.2.4-II 
AMLLV PART II COST SUMMARY FLIGHT CONTROL - A [ B0 C fl 

ELEMENTOFCOST 

DESIGN 
ENGINEERING 
M/H $ 

PRODUCTION 

M/H $ 

DESIGN & FAB. 
TOOLING 

M/H $ 

MANUFACTURING 
TEST 

M/H $ M/H 

ENGINEERING 120 1,417 35 413 155 

LAB TECHNICIANS 24 233 7 68 31 
TOOLING 131 1,274 131 

PRODUCTION 

MANUFACTURING TEST 6 6o 6 
MANUFACTURING TECH. 3 35 2 3 

Q&RA 49 33 321 2 16 40 

DIRECT DIST 33 321 2 19 35 
TRAINING 2 19 1 2 

TOTAL DIRECT LABOR 149 1 699 244 2,451 10 98 403 

MATERIAL 

LAB. TECHNICIANS 50 15 

TOOLING 164 

PRODUCTION 

MFG. TECHNICIANS 5 

Q&RA 2 10 1 
SUBTOTAL 52 194 1 
MAT. & ADM. BURDEN 18 66 

TOTAL MATERIAL 70 260 1 

TOTAL PART II COST 1,769 2 99 
l,76 2,1 99 

(IN THOUSANDS) 

TOTALTOTAL
 

$ 

1,830
 

301
 

1,274
 

60 

7
 

386
 

340
 
20 

4,248 

65 

164 

5 

13 

247 

84 

331 

4,579
 
4,57
 



ELEMENT OF 

PART 

COST 

AMLLV 
NON-RECURRING COSTS 

II-LIGHT CONTROL SYSTEM-

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING 

TABLE 3.1.2.4-Iv 

S/S 

(In Thousands) 

MANHOURS DOLLARS 

BASIC DESIGN 

1. Laboratory Technicians 

Subtotal 

2. QARA 

120 

24 

144 

5_-

$1,417 

233 

$1,650 

. 

TOTAL ENGINEERING LABOR 149 

MATERIAL 

3. Laboratory Technicians 

4. Q&RA 

Subtotal 

$ 50 

2 

$ 52 

5. Material and Adm. Burden 

TOTAL MATERIAL 

18 

L____ 

TOTAL ENGINEERING COST $1,769 
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AMLLV 
NON-RECURRING COSTS 

FLIGHT CONTROL SYSTEM - S's 

PART IIB ASSEMBLY OR SYSTEM 
TOOLING (IN THOUSANDS) 

TABLE 3.1.2.4-V COLUMN I COLUMN II COLUMN III 

ELEMENT OF COST MANHOURS MANHOURS DOLLARS 

TOOL DESIGN 	 35 $ 413 

1. 	 Lab. Tech. 7 68 

TOTAL ENGR. 42 $ 481 

Fabrication and Erection 

Fab. & Assembly 94 $ 914 
Misc. Charges 7 68 
Maintain & Add 1 10 
In Scope Changes
 

SUBTOTAL (A) 102 $ 992
 

2. Tool and Production Planning___2 	 282 

SUBTOTAL (B) 131 	 $1,274
 

3. Direct Distributable 33 	 321 

SUBTOTAL (C) 164 	 $1,595
 

4. 	Training 2 19 

SUBTOTAL (D) 166 $1,614 

5. GQCRA 	 33 321
 

6. Manufacturing Tech. 3 	 35 

TOTAL PRODUCTION LABOR 202 $1,970
 

MATERIAL
 

7. Tooling 	 $ 164
 
8. Lab. Tech. 	 15
 
9. Q&RA 	 10 

10. 	Manufacturing Tech. 

MATERIAL SUBTOTAL (E) $ 194 

11. 	Material & Adm. Burden 66 
TOTAL MATERIAL $ 260 

TOTAL TOOLING COST 	 $2,711
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AMLLV 
PART IIB 

MANUFACTURING 
MANUFACTURING TEST 

FLIGHT CONTROL SYSTEM - TOOLING -

ASSEMBLY OR SYSTEM 
IST UNIT 	COST
 

TABLE 3.1.2.4-VI 
Element 	of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) Mfg. 	Tech. 


Subtotal 	(D) 


(5) Q&RA 


Total Mfg. Test Labor 


Material
 

(6) Q&RA 


(7) 	Mfg. Tech. 


Subtotal (E) 


(8) Material & Adm. Burden 

Total Material 


Total Mfg. Test Cost 


S/S 

Manhours Do I]as 

4,690 45,587 

1,501 14,588 

6,191 60,175 

1,981 19,255 

8,172 79,430 

90 873 

8,262 80,303 

157 1,853 

8,419 82,156 

1,652 16,060 

10,071 98,216 

496 

275 

771 

262 

1,033 

99,249 

141
 



3.1.2.5 System Assembly 
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TABLE 3.1.2.5-I 
AMLLV COST SUMMARY SYSTEMS ASSEMBLY - SINGLE STAGE A E] B[] C!] (IN THOUSANAS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 

M/H $ M/H s s,$ $ M/H $ 
PROGRAM EXECUTIVE 9 106 .............. 9 106 

22 260PROGRAM PLAN. & REPT. 22 260 

INDUSTRIAL RELATIONS j 49 5 49 

ENGINEERING 600 7,086 600 7,086 

LAB TECHNICIANS 120 1,166 120 1,166 

TOOLING 

PRODUCTION
 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 24 233 24 233, 

FACILITIES 

DIRECT DIST 

TRAINING 

780 8,900
TOTAL DIRECT LAB0R 36 415 744 8,485 

MATERIAL 2 259 261
 

LOGISTIC HARDWARE
 

BURDEN 1 88 89
 

TOTAL MATERIAL 3 347 350 

TOTAL OTHER 

TOTAL COST 418 8,832 9,250
 



AMLLV 

Element of Cost 

PART I 

SYSTEMS ASSEMBLY - S/S 
ASSEMBLY OR SYSTEM 

TABLE 3.1.2.5-I 

Manhours Manhours 
(In Thousands) 

Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

6oo 

120 

24 

Total Direct Labor 744 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

9 

22 

5 

106 

260 

49 

Total Labor - Part I 36 415 

Material 

Program Planning & Reporting 

Industrial Relations 

1 

1 

Material Subtotal 2 

Material & Administrative Burden 

Total Material 

1 

3 

TOTAL COST - PART I 418 
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TABLE 3.1.2.5-I1 
AMLLV PART II COST SUMMARY SYSTEMS ASSEMBLY - SINGLE STAGE A E B J Co (IN THOUSANDS) 

DESIGN DESIGN & FAD. MANUFACTURING TOTAL 

ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TESTTOTAL 
M/H $ M/H $ M/H $ M/H $ MI/ $ 

ENGINEERING 600 7,086 600 7,086 

LAB TECHNICIANS 120 1,166 120 1,166 
TOOLING - ... 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q&RA 24 233 23 233 

IDIRECT DIST ..,. ,. 

'TRAINING 

TOTAL DIRECT LABOR 744 8,485 744 8,485 

MATERIAL 

LAB. TECHNICIANS 252 252 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 

Q&RA 7 7 

SUBTOTAL 259 . 259 

MAT. &ADM. BURDEN 88 88 

TOTAL MATERIAL 347 347 

TOTAL PART II COST 
8,832 8,832 



AMLLV 
NON-RECURRING COSTS
 

PART II-A SYSTEMS ASSEMBLY -S/S 

ASSEMBLY OR SYSTEM
 

DESIGN 	 ENGINEERING (In Thousands) 

ELEMENT OF COST TABLE 3.1.2.5-IV MANHOURS DOLLARS 

BASIC DESIGN 	 600 $,086
 

1. 	Laboratory Technicians 120
 

Subtotal 720 $8,252
 

2. Q&RA 	 24 - 233
 

TOTAL ENGINEERING LABOR 7144 $8,48 

MATERIAL 

3. Laboratory Technicians 	 $ 252 

4. 	QARA7 

Subtotal $ 259 

5. 	Material and Adm. Burden 88
 

TOTAL MATERIAL
 

TOTAL ENGINEERING COST 	 J8 82 
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3.1.3 Liquid Engine Costs 

This section shows the Get Ready costs for the following types of propulsion 
systems: 

3.1.3.1 IMultichamber/Plug (with 24 modules having fixed nozzles and 
vacuum thrust per module of 793, 000 pounds) 

a 

3.1.3.2 Toroidal/aerospike (2000 psia with 16 modules, 
one million pound thrust at sea level) 

each producing 

3.1.3.3 Toroidal/aerospike (2000 psia with 8 modules, each producing two 
million pound thrust at sea level) 

Figure 3.1.3.0-1 shows the AMLLV get ready, "A" costs for the multichamber/plug 
engine system. Alternative toroidal/aerospike engine systems costs are also 
shown. 
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MULTICHAMBERENGINES 

!- $5,95
 
ALT.

TOROIDA L M# 

3.1.3.2 

i ALT. 

TOROIDAL$75,9952M# 

L - - 3.1.3.3 

NOTE: ---- ALTERNATE SYSTEMS 

()OI.IAfS IN 'T'I|)LISANDS) 

AMLLV MAIN STAGE ENGINE OPTIONS COSTS GET READY, "A" COSTS 
FIGURE 3.1.3.0-1 
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3.1.3.1 Multichamber/Plug Engine 

Parametric cost data was received from Pratt and Whitney for the multichamber/ 
plug propulsion system. This data covered a range of propulsion system sizes, 

i.e., from above the requirements for a full size AMLLV engine to below that of a 
half size (MLLV) engine (Figure 3.1.3. 1-1). The data received included the total 
cost for engine development, PFRT and Qualifications Testing as a function of 
Module Vacuum Thrust. 

As stated in Section 1.0, of this book, the program development costs (for the 
purpose of this study) were sub-divided into two categories: (1) Get Ready of 
"A" costs, and (2) Development Testing or "B" costs. Since the parametric data 
(Figure 3.1.3.1-1) included costs associated with both categories, it was necessary 
to establish the appropriate costs associated for each of the categories. The allo
cation pertaining to Get Ready costs will be discussed herein (The Development 
Test costs will be discussed in Book B). 

The only cost data received, that reflected program costs for engine development 
(by "A" and "B" cost categories), was that submitted by Rocketdyne on the 1200 
psia toroidal/aerospike engine system. Figure 3.1.3.1-2 displays, in terms of 
percentages, the elements of cost developed from this data. 

The percentages developed were then applied to the multichamber/plug propulsion 
system total development costs to divide it into get ready and development test costs. 

The example below illustrates how these costs were divided. 

Example: Pratt and Whitney total cost $490 million X 22.7% (from Figure 
3.1.3.1-2) = $111,200 M Get Ready Cost, (the remainder being used in the 
Development Test or "B" costs.) 

Table 3. 1.3. 1-1 displays the results of this exercise. These costs were also
 
supplemented by other costs for facilities and capital equipment.
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__ 

500~400

0 

___ ________COST OF FACILITIES AND 

"ESTIMATED XLR129-P-1 DEVELOPMENT COST __ 

0O TO PFRT AFTER DEMONSTRATOR ENGINE PROGRAMV 

100 200 300 400 500 600 700 800 

MODULE VACUUM THRUST - THOUSANDS OF POUNDS 

FIGURE 3.1i.3.1i-1 AMLLV ENGINE SYSTEM - ESTIMATED MODULE DEVELOPMENT 
COST OXYGEN/HYDROGEN MULTICHAMBER/PLUG PROPULSION 
SYSTEM (PRATT & WHITNEY DATA) 

900 

793 



GET READY OR DEVELOPMENT TEST OR "B" PERCENTAGES 

"A"f PERCENTAGES COMPONENT ENGINE PFRT QUAL. 

Design and Development 

Engineering 72.2% 46.8% 34.7% 35,1% 35.1% 
Test -0- 22.6 12.7 8.8 8.8 
Equipment 2.5 4.0 5.8 -0- -0-
Tooling (Basic) 25.3 4,0 3,9 -0- -0-
Fabrication 	 -0- 22.6 42.9 56.1 56.1 

100.0% 100.0% 100.0% 100.0% 100.0% 

Subtotal 	 46.8% 24.9% 52.1% 11.5% 11.5% 

Production (Non-Recurring 

Tooling (Basic) 	 55,5% 

H Equipment 16.7 
ui GSE 27.8 

100.0% 

Subtotal 	 53.2% 

TOTAL 	 22.7% 77.3%
o100.0% 

NOTE: 	 Percentages based on 1200 psia 286K pound thrust module,, as submitted by
 
Rocketdyne in memo No. 68RC-16347 dated 20 December 1968.
 

These percentages were: 

(1) 	 Used as is for the 1200 psia, 286 K thrust engine 
(2) 	 Used to allocate the amounts applicable to "A" and "B"
 

cost categories on the Multichamber/Plug engine.
 

FIGURE 3.1.3.1-2 	 DEVELOPMENT COST FOR 1200 PSIA TOROIDAL/AEROSPIKE PROPULSION SYSTEM 
DIVIDED INTO PERCENTAGES OF GET READY AND DEVELOPMENT TEST COST -
BASED ON 1200 PSIA - 286,000 POUND THRUST MODULE 



TABLE 3.1.3.1-I
 
AMLLV COST SUMMARY 


ELEMENT OF COST 


PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS
 

ENGINEERING 


LAB TECHNICIANS 

TOOLING 


PRODUCTION 


MANUFACTURING TEST
 

MANUFACTURING TECH.
 
01 
w Q& RA 

FACILITIES
 

DIRECT DIST
 

TRAINING
 

TOTAL DIRECT LABOR 


MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER 


TOTAL COST 

GSE
 

SINGLE STAGE - ENGINES- (MULTICHAMBER) A [] B El C[ (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

PART I PART II PART III PART IV OTHER 

M/H $ M/ $ - $ $ /H $ 

...... 

37,500 

46,I00 

O11,100 _ 

37,500 

46,100 

,_1iOO 

94,700 94,700 

- 94,700 

40,095 

40,095 

*16,500.. 

16,500 

56,595 

151,295 



AMLLV MULTICHAMBER/PLUG ENGINE 
(793 K LB THRUST) 

TABLE 3.1.3.1-11 

Get Ready or "A" Cost (Dollars In Thousands) 

Engineering $ 37,500 

Tooling 46,lO0 

Equipment 11,100 

GSE 16,500 

*Subtotal $111,200 

**Facility and Capital Equipment 40,095 

$151,295
 

TABLE 3.1.3.1-11
 

Developed from parametric data supplied byPratt and Whitney
 
and supplemented by percentages developed from Rocketdyne date.
 

* 	 Cost estimate supplied by direct input from the Boeing/Huntsville 
Facilities Department. 
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3. 1.3.2 	 Toroidal/Aerospike Engine Cost (One Million Pound Thrust) 

This paragraph presents the Get Ready cost for a toroidal/aerospike engine system 
consisting of sixteen 2000 psia modules, each of which will produce one million 
pounds of sea level thrust. Costs for this alternative engine system were supplied 
by Rocketdyne. However, the costs for the "A" and "B" categories were combined 
together.
 

In order to determine that amount which applied to "A" costs only, the same percen
tage apportionment between "A" and "B" costs used for the 1200 psia modules was 
applied to the 2000 psia propulsion system. Figure 3.1.3.2-1 displays, in terms 
of percentages, this breakdown of the categories. These percentages were then 
applied to the 2000 psia module data and the results are displayed in Table 3.1.3.2-I. 

NOTE: 	 The costs for this engine configuration are not added in the cost 
summary for the single stage vehicle shown in Table 3.1.3.1-I above. 
The toroidal/aerospike engine costs must substitute in lieu of those 
'for the multichamber/plug engine to define the cost of the single 
stage vehicle with the toroidal/aerospike engine system. 

Preceding page blank 
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GET READY OR 
"A" PERCENTAGES 

DEVELOPMENT 
COMPONENT 

TEST OR "B" 
ENGINE 

PERCENTAGES 
PFRT QUAL. 

Design and Development 

Engineering 
Test 
Equipment 
Tooling (Basic) 
Fabrication 

68.2% 
-0-
4.5 

27.3 
-0-

100.0% 

28.8% 
13.9 
12.6 
5.2 

39.5 
1O0.0% 

26.7% 
6.7 

20.3 
1.8 

44.5 
100.0% 1

25.5% 
6.4 

-0-
-0-
68.1 
00.0% 

25.5% 
6.4 

-0
-0
68.1 

100.0% 

Subtotal 51.1% 34.5% 48.5% 8.5% 8.5% 

Production (Non-Recurring) 

Tooling (Basic) 
Equipment 
GSE 

38.1% 
23.8 
38.1 

S100.0% 

Subtotal 48.9% 

TOTAL 16.3% 
100% 

83.7% 

Percentages based on 1200 psia one million pound thrust module, as submitted 
by Rocketdyne, in memo No. 68RC-16347 dated 20 December 1968. 

These percentages were: 

(1) 	 Used as is for the 1200 psia, one million pound module. 
(2) 	 Used to allocate the amount of cost applicable to on the "All and 

"B" cost categories for the one and two million pound thrust modules. 

FIGURE 3.1.3.2-1 	 DEVELOPMENT COSTS FOR THE 1200 PSIA TOROIDAL/AEROSPIKE PROPULSION SYSTEM 
DIVIDED INTO PERCENTAGES OF GET READY AND DEVELOPMENT TEST COSTS -
BASED ON 1200 PSIA - 1 MILLION POUND THRUST MODULE 



___ 

SINGLE STAGE - ENGINES - (TOROIDAL) - 2000 PSI - 16 MODULE
TABLE 	3.1.3.2-I 

AJ4LLV COST SUMMARY A [ Bi] c (iI THOUSAoSs) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
III PART IVELEMENT OF COST PART I PART II PART 

_m OTHER 
M/H $ M/H $ $ . $ $IH 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS 

8,900 

LAB TECHNICIANS 

TOOLING 7 600 7,600 
PRODUCTION _ 3,600 3,600 

MANUFACTURING TEST 

ENGINEERING 	 8,900 


MANUFACTURING TECH.
 
S Q&RA __ 

" FACILITIES
 

DIRECT DIST
 

TRAINING
 

TOTAL DIRECT LABOR 20,100 20,!00 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER ___ ___ 	 * .45,79i 

TOTAL COST 	 20,100 40,093 5,700 65,895 

* GSE and Fee 



AMLLV
 
SINGLE STAGE - ENGINE
 

*TOROIDAL
 

TABLE 3.1.3.2-II
 

"A" Costs
 

Engineering $ 8.9m
 
Test
 
Equipment .6R
 
Tooling (Basic) 3.6R
 
Fabrication
 

Subtotal $13.1m
 
(Incl. Fee)
 

Tooling (Basic) $ 4.0
 
Equipment 3.0m
 
GSE 4.5m
 

Subtotal $1.5Ri
 
(Incl. Fee) 12.7R
 

(A and B = $158.7i) Total $25.8E
 

1.0m thrust per module, 2,000 PSI
 

Facilities - See Multichamber Plug Engine
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3. 1.3.3 Toroidal/Aerospike Engine Cost (Two Million Pound Thrust) 

This paragraph presents the Get Ready cost for a toroidal/aerospike engine system 
consisting of eight 2000 psia modules, each of which will produce two million 
pounds of sea level thrust. Costs for this alternative engine system were supplied 
by Rocketdyne. However, the costs for the "A" and "B" categories were combined 
together. 

In order to determine that amount which applied to "A" costs only, the same percen
tage apportionment between "A" and "B" costs used for the 1200 psia modules was 
applied to the 2000 psia propulsion system. Figure 3.1.3.2-1 displays, in terms 
of percentage, this breakdown of the categories. These percentages were then applied 
to the 2000 psia module data and the results are displayed in Table 3.1.3.3-I. 

NOTE: The costs for this engine configuration are not added in the cost 
summary for the single stage vehicle as shown in Table 3.1.3. 1-I 
above. The toroidal/aerospike cost must be substituted in lieu of those for 
the multichamber/plug engine to define the cost of the single stage 
vehicle with the toroidal/aerospike engine system. 
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TABLE 3.1-3-3- 1 
AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS_ 

ENGINEERING 


LAB TECHNICIANS 

TOOLING 


PRODUCTION 


MANUFACTURING TEST
 

MANUFACTURING TECH. 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR 


MATERIAL 

LOGISTIC HARDWARE
 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 


TOTAL COST 


GSE & FEE 

SINGLE :STAGE - ENGINES - (TOROIDAL)- 2000 PSI - 8 MODULES 

A [ B[] C[] (1. THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV OTHER 

N/N $ M/H $ OTE N/H _____ 

12,400 12,400 

10,500 10,500
 

5,100 5,100
 

28,000 28,000
 

.40,095 9 47,995 

28,000 40,095 7,900 75,995 



ANLLV 
SINGLE STAGE ENGINE 

*TOROIDAL 

TABLE 3.i.3.3-1i 

"A" Costs 

Engineering 
Test 
Equipment 
Tooling (Basic) 
Fabrication 

$12.4 

.9 
4.9 

Subtotal $18.2 

Tooling (Basic) 
Equipment 
GSE 

5.6 
4.2 
6.3 

Subtotal $16.1 

(Incl. Fee) $1?.7 

(A and B = $220.0m) Total $35.9 

2.Om 2000 PSI - Lbs Thrust - 8 Modules 

Facilities - See Multichamber 
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3.1.4 Ground Support Equipment (GSE) 

The Get Ready costs of the Ground Support Equipment (GSE) required for the 
single stage vehicle include such items as: 

Test and Checkout Equipment: 

Electrical test station
 
Mechanical test station
 
Data system test station
 
Interconnection equipment
 
Checkout auxiliary equipment
 
Test, checkout, calibration and maintenance equipment
 
Sub-systems test equipment
 
Sub-asseteblies and parts test
 
Data processing station
 

Handling and Transportation Equipment: 

General equipment
 
Stage handling equipment
 
Component handling equipment
 
Stage transportation equipment
 

The Get Ready costs associated with this equipment is displayed in Table 3. 1.4. 0-I. 

Preceding:jageblank 
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TABLE 3.1.4.0-I 
AMLLV COST SUMMARY GSE - SINGLE STAGE A [] B[ C J (IN THOUSANDS) 

PROGRAM MGT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I 
M/H $ 

PART Ii 
MH $ 

PART III PART IV OTHER 
O N/H$ 

PROGRAM EXECUTIVE 46 540 46 540 

PROGRAM PLAN. & REPT. 114 1,3513 _.......114 _ 1,351 
INDUSTRIAL RELATIONS ?j 240240 - ___5 5 20 
ENGINEERING 
LAB TECHNICIANS 

TOOLING 2,850 27,700 2,850 27,700 

PRODUCTION 
MANUFACTURING TEST 135 1,312 135 1,312 

MANUFACTURING TECH. 71 848 71 848 

Q& RA 78 7.8 758 7,358 

FACILITIES 

DIRECT DIST 755 7,344 755 7,344 
TRAINING 41 400 41 400 

TOTAL DIRECT LA3OR 2,13 4,610 44,962 4,795 47,093 

MATERIAL 4 8,550 8,554 

LOGISTIC HARDWARE 
BURDEN .07 9 J__. 2,909 

TOTAL MATERIAL 6 11,457 11,463 

TOTAL OTHER 

TOTAL COST 2,137 56,419 58,556 



AMLLV 

Element of Cost 

PART I 

GSE - S/S 
ASSEMBLY OR SYSTEM 

TABLE 3.1.4.0-II 

M Manhours 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturin2 Test 

Q&RA 

Facilities 

Manufacturing Technician 

2,850 

135 

758 

71 

Total Direct Labor 3,814 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

46 

114 

25 

Total Labor - Part I 185 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

TOTAL COST - PART I 

165 

(In Thousands)
 

Dollars
 

540
 

1,351
 

240
 

2,131
 

2
 

2
 

4 

2
 

6
 

2,137
 



TABLE 3.1.4.0-Il 

AMLtV PART II COST S'CIOARY GSE SINGLE STAGE' A SB Cfl (IN THOUSANDS) 

ENGINEERING PRODUCTION TOOLING TEST TOTAL 
ELEMENT OF COST 

M/H $ N/H M/H $ N/H $ M/H $ 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 2,850 27,700 2,850 27,700 

PRODUCTION 

MANUFACTURING TEST 135 1,312 135 1,312 

MANUFACTURING TECH. ' 68 808 j 40 71 848 

Q & R A 721 7,001 37 357 758 7,358 

DIRECT DIST 712 6,925 43 420 755 7,345 

TRAINING 39 381 2 19 41 400 

TOTAL DIRECT LABOR 4,390 42,815 220 2,147 4,610 44,962 

MATERIAL 
LAB. TECHNICIANS 

TOOLING ...... 8,362 8,362 

PRODUCTION 

MFG. TECHNICIAINS 120 6 126 

Q & R A 1 11 62 

SUBTOTAL 8,533 17 8,550 

MAT. & ADM. BlCRDE 2,901 6 2,907 

TOTAL MATERIAL 11,434 23 11,45?..5 

TOTAL PART I! -OS- 54,249 2,170 56,419 



AMLLV 
NON-RECURRING COSTS 

GSE - S/S
 

PART lib ASSEMBLY OR SYSTEM 
TOOLING 

TABLE 3.1.4.0-IT COLUMN I 

ELEMENT OF COST MANHOURS 

TOOL DESIGN 

1. 	 lab. Tech.
 

TOTAL ENGR.
 

Fabrication and Erection 


Fab. & Assembly 2,044,425 
Misc. Charges 159,465 
Maintain & Add 
In Scope Changes 22,489 


SUBTOTAL (A) 2,226,379 


2. 	Tool and Production Planning 623,386 

SUBTOTAL (B) 2,849,765 

3. 	Direct Distributable 712,441 


SUBTOTAL (C) 3,562,206 


39,184 


SUBTOTAL (D) 3,661,390 


4. Training 


5. Q&RA 	 720,278 


6. 	Manufacturing Tech. 68,426 


TOTAL PRODUCTION LABOR 4,390,094 


MATERIAL
 

7. Tooling 

8. Lab. Tech. 
9. Q&RA 


10. 	Manufacturing Tech. 


MATERIAL SUBTOTAL (E) 


11. 	Material & Adm. Burden 

TOTAL MATERIAL 


TOTAL 	TOOLING COST 


INCLUDED IN FAB & ASSEMBLY'
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COLUMN II COLUMN III 

MANHOURS DOLLARS 

(In Thousands)
 

19,872 
1,550
 

218
 

21,640
 

6,060
 

27,700 

6,925
 

34,625
 
381
 

35,006
 

7,001
 

808
 

42,815
 

8,362
 

51 
120
 

8,533
 

2,901
 
11,434
 

54,249
 



AMLLV 

PART IIB 
MAN UFACTURING
 

MANUFACTURING TEST
 

GSE - S/S
 

ASSEMBLY 	 OR SYSTEM 

NON-RECURRING
 

TABLE 3.1.4.0-V
 
Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 

Total Mfg. Test Labor 


Material
 

(6) Q&RA 


(7) Mfg. Tech. 


Subtotal (W) 

(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars 

102,221 993,588 

32,711 317,951 

134,932 1,311,539 

43,178 419,690 

178,110 1,731,229 

1,959 19,042 

180,069 1,750,271 

3,421 40,402 

183,490 1,790,673 

36,698 356,705 

220,188 2,147,378 

11,009 

5,987 

16,996 

5,779 

22,775 

2,170,153 
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AMLLV 
PART II 

NON-RECURRING COST 
GSE - S/S 

ASSEMBLY OR SYSTEM 

TABLE 3 .1.4.0-VI 

Element of Cost Manhours Material ( 

Test & C/O Equipment: 

General Equipment 70,225 $ 287,220 
Elec. Test Station 2,240 9,160 
Mech. Test Station 4,663 19,072 
Data Systems Test Station 10,480 42,863 
Interconnect Equipment 72,360 295,952 
0/0 Aux. Equipment 
Test C/O Calib. & Maint. Equip. 

111,650 
2,385 

456,649 
9,755 

Sub Systems Test Equip. 360,485 1,474,384 
Sub Assemblies & Parts Test 407,065 1,664,896 
Data Processing Station 568 2,323 
Engine Test & C/O equip. 51,805 211,882 

Handling & Transportation Equip. 

General equip. 33,438 136,761 
Stage Handling equip. 788,003 3,222,932 
Component Handling equip. 106,433 435,311 
Stage transportation equip. 20,195 82,598 
Engine Handling equip. 2,430 9,939 

TOTAL MGSE 2,044,425 $ 8,361,697 
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3 ,1.5 Manufacturing Facility 

The Get Ready costs include costs for construction of the manufacturing building, 

the vertical assembly building, post manufacturing and stage test building, the 

office building, and the capital equipment. For a detailed description of the 
manufacturing facility refer to the Volume I of this report. 

Transportation costs are also included for such items as the barges (for stage 

transportation), the tow vehicle, the land transporter, and the cost for the barge 

trip from the manufacturing facility to the launch site. 

The total cost of these activities for the Single Stage Vehicle is displayed in 

Table 3.1.5. 0-I. 

Preceding pagel ank) 
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TABLE 3.1.5.0-I 

AMLLV COST SUMMARY MANUFACTURING FACILITIES & TRANSPORTATION - S/S Aft B [] C[ (IN THOUSAMDS) 

ELE4ENT OF COST 
PROGRAM 

PART 
MGMT. CONT. END ITEM 
I PART II 

FACILITIE 
PART III 

LOGISTICS 
PART IV OTHER 

TOTAL 

N/N $ N/N $ $ -. OTE M/H $ 
PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 169,245 169,245 

TOTAL COST 169,245 169,245 



AMLLV
 
NON-RECURRING COST SUMMARY 

SINGLE STAGE 
FACILITIES & TRANSPORTATION
 

(DOLLARS IN THOUSANDS)
 

TABLE 3.1.5.0-I1 

Element of Cost Facilities Eui-oment Transportation
 

Manufacturing Bldg. $80,985 $42,342
 
Vertical Assy. Bldg. 14,437 4,594
 
Post Mfg. & Stage Test Bldg. 4,500 300
 
Liquid Engine Mfg. Bldg.
 
Office 13,4o6 1,586_
 

Subtotal $113,328 t48,822
 

Trar soor ta U on 

Barge $ 4,619 
Tow Vehicle 82 
Land Transporter 2,394 

Subtotal 7,095
 

Transportation 7,095 

Equf peen L 48,822 

113,328
Facilities 

MANUFACTURING FACILITIES COST $169,245 
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3.1.6 Launch Complex Facility 

The Launch Complex Facility for the Single Stage Vehicle consists of land, 
buildings, utility systems, machinery, laboratory equipment, electronic 
equipment, furniture, office equipment, vehicles and other equipment used in 
launching operations. For a further discussion of this facility refer to 
Volume III of this report. 

Launch facility costs are provided fok (1) a new facility, refer to Paragraph 
3. . 6.1, and (2) an alternate launch facility, refer to Paragraph 3.1.6.2. 

Figure 3. 1.6.0-1 shows the cost of a new facility and offers as an alternative 
launch facility the use of Launch Complex 39. 

[ a mank
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LAUNCH NEW FACILITY 
COMPLEX 

$512, 047 

3,..6.0 [ .1.1 

ALT. PAD 39 

! $207,900 

NOTE: --- ,ALTERNATE SYSTEMS 

(IOII,AIRS IN TI'lOusANDS) 

FIGURE 3.1.6.0-1 	 AMLLV SINGLE STAGE TO ORBIT VEHICLE LAUNCH COMPLEX FACILITY 
GET READY, "All-COSTS 
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3.1.6.1 Launch Complex Facility - New Facility 

The Get Ready Cost for the Launch Complex facility for the Single Stage Vehicle 
includes such items as: 

Site development canal, hydraulic, fill, etc. 

Gantry crane 
Unloading -crane 
Service structures 

Umbilical tower 
Core support and holddown boom 
Propellant storage and transfer and disposal system 
Stage storage acceptance test and checkout 
Launch and test control center 
Off site support complex 

Total cost f6r this facility is displayed in Table 3.1.6.1-I. 
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TABLE 3.1.6.1-I 

AMLLV COST SUMMARY LAUNCH COMPLEX FACILITIES - SINGLE STAGE A M] B[] CO (IN THOUSAMPS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 

PROGR EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER ,__512,o07 512,047 

TOTAL COST 512,047 512,047 



AMLLV
 

LAUNCH COMPLEX FACILITIES
 
NON-RECURRING
 

(DOLLARS IN THOUSANDS)
 

TABLE 3.1.6.1-II 
BRICK AND MORTAR 


1. Site Development Canal, Hyd. Fill, etc. 


2. 	 Reinforce Concrete Launch Pad (Flame
 
Deflect) 


3. 	 Propellant Storage and Transfer and
 
Disposal Systems 


4. Launch and Test Control Center 


5. Off-Site Support Complex 


6. Stage Storage Acceptance Test & 	Checkout 


GROUND SUPPORT EQUIPMENT
 

1. Gantry Equipment 


2. Service Structure 


3. Umbilical Tower 


4. SRM Aft Support Structure 


5. Core Support and Hold Down Boom 


EQUIPMENT (GENERAL)
 

1. Test 


2. Off Site Support 


TOTAL 


(DOLLARS IN THOUSANDS)
 

$30,000
 

120,000
 

83,250
 

20,000
 

31,613
 

1,000
 

$285,863
 

$12,000
 

45,000
 

11,000
 

3,000
 

10,000
 

81,000
 

125,000
 

20,184 145,184
 

$512,047
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3.1.6.2 Launch Complex Facility - Launch Complex 39 

The Get Ready Cost for the Single Stage Vehicle from the existing Launch Complex 
39 would require the following new items: 

Mobile Launcher 
Mobile Service Structure 
Firing Room 

The launch pad, vertical assembly building and hydrogen facility would require 
modification only. The total cost of this effort is displayed in Table 3. 1.6.2-1. 
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TABLE 3.1.6.2-I 

AMLLV COST SUMMARY LAUNCH COMPLEX FACILITIES-PAD 39- S/S A [ B [ c [ (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM VACILITIE LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 

M/H $ M/H $ $ - $ M/H $ 
PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 207,900 207,900 

TOTAL COST 207,900 207,900 



AMLLV 

NON-RECURRING 

LAUNCH COMPLEX FACILITIES & EQUIPMENT 

(DOLLARS IN THOUSANDS)
 

TABLE 3.1.6.2-I
 

Item 
 Dollars
 

Launch Pad 
 56,000
 

Roadbed (Crawlway) 
 19,000
 

Ramp for Crawler 
 9,000
 

Mobil Launcher 
 51,000
 

Mobil Service Structure 
 19,000
 

Vehicle Assembly Bldg. Mod. 


Firing Room 
 52,000
 

Hydrogen Facility 
 1,500
 

TOTAL 
 207,900"
 

Required for Launching the Single-Stage AMLLV from Launch Complex 39.
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3.2 ENGINE MODULE - INJECTION STAGE 

The Get Ready summary costs for the injection stage - engine module are displayed 
in Figure 3.2.0.0-1. Table 3.2.0.0-I displays the total cost for the injection 
stage-engine module by Part and by Element of Cost. 

These costs include the cost associated with designing the hardware structures, 
systems, the liquid engines, the Ground Support Equipment (GSE), the production 
facility and the Launch Complex facility. 
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ENGINE MODULE
 
INJ. STAGE
 
$248.100 

3.2.0.,0 

STRUCTURES 

$77,666 

3.2.1.0 

SYSTEMS FWD. S
K T 

. 
$29,105 $20,943 

3.2.2.0 3.2.1.11 
ENGINES 
$73,565 

]°LH 
I$18,594 

2 TANK 

.2.1.2 
3.2.3.0 LOX TANK 

GSE $9,029 
$7,399 3.2.1.3 

TUNNELS 
3.2.4.0 I$2,135 

MFG. FACILITY 3.2.1.4 
$58,265 THRUST STR. 

3.2.51.0 $26,034 
LAUNCH 3.2.1. 

COMPLEX 	 FAC. ST. ASSEMBLY 
$2100 $931 

3.2.6.0 3.2.1.6 

PROP & MECH. 
$6,386 

.2.2.1 
ELECT. 
$3,561 

3.2.2.2 
INSTRU. 
$7,749 

3.2.2.3 
LIGHT CONTRO 

$4,474 
3.2.2.4 

SYS. 	 ASSEMBLY 
$6,935 

3.2.2.5 
(DOLLARS IN 'IIOIUSANDS) 

FIGURE 3.2.0.0-1 AMLLV INJECTION STAGE ENGINE MODULE GET READY, "A" COSTS 
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TABLE 3.2.0.0-I ENGINE MODULE 

AMLLV COST SUMMARY A 9] B F] C ] (11" THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE' LOGISTICS TOTK 

ELE ENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ M/H 

PROGRAM EXECUTIVE 103 1,213 

PROGRAM PLAN.& REPT. 258 3,040 

INDUSTRIAL RELATIONS 56 5-7 .... 

ENGINEERING 4,429 

LAB TECHNICIANS 594 

TOOLING 3,697 

PRODUCTION ......... 

MANUFACTURING TEST 179 

MANUFACTURING TECH. 92' 

Q& RA 1,064 

FACILITIES 

DIRECT DIST 982 

TRAINING 54 


TOTAL DIRECT LABOR 417 4,790 11,091 


MATERIAL .5 


LOGISTIC HARDWARE
 

BURDEN 2 


TOTAL MATERIAL 7 


TOTAL OTHER 


TOTAL COST 4,790 


SEE TABLE 3,2.3.0-IIl
 

* SEE TABLES 3.2.5.0-II and 3.2.6.0-Il 

$ O T MIH 

103 1,213 

258 3,040 

56 . 537 

55,514 4,429 55,514 

5.782 594 5,782 

60,836 3,697 60,836 

60 6,000 

1,739 179 1,739 

1,102 92 1,102 

10,351 ..... 1,064 10,351 

9,542 982 9,542 

519 54 519 

151,385 11,508 156,175 

6,932 13,365 20,302 

2 - 2,356 

9,288 13,365 22,660 

4 60,365 *8,900 69,265 

160,673 73,730 8,900 248,100 
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3.2.1 Structures 

The Get Ready cost for the structural components of the injection stage - engine 
module are displayed in Figure 3.2.1.0-1. The cost details of these structural 

components are contained in the appropriate subparagraphs, as indicated. 

Table 3.2. 1. 0-I is a total Get Ready cost of these structures. 

These costs are comprised of basic (or non-recurring) engineering costs required 
to produce the basic tooling, fabrication and assembly of tooling, and basic article 

design including all engineering such as manufacturing liaison and coordination 

required to produce the first article. These costs are non-recurring in that they 

are experienced once during the production life of a model. 

Preceding .page hlankj 
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32.2.2 
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TABLE 3.2.1.0-I 

AMLLV COST SUMMARY STRUCTURES - ENGINE MODULE A E B [] C (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL
PART TOTALELEMENT OF COST PART I PART II III PART IV 

_________ ____w _ 1__ - 1 OTHER 
M/_ $ M/H $ $ $ M/H $ 

PROGRAM EXECUTIVE 70 822 70 822
 

PROGRAM PLAN. & REPT. 174 2,057 174 2,057
 

INDUSTRIAL RELATIONS 38 363 38 363
 

ENGINEERING 2,856 16,544 2,856 16,544
 

LAB TECHNICIANS 280 2.725 280 2.725
 

TOOLING 3,067 29,813 3,067 29,813
 

PRODUCTION
 

MANUFACTURING TEST 149 1,450 149 1,450
 

MANUFACTURING TECH. 76 914 76 914
 
Q& RA 837 8,141 
 837 8.141 

FACILITIES 

DIRECT DIST 814 7,918 814 7,918 

TRAINING 45 431 45 431
 

TOTAL DIRECT LABOR 282 3,242 8,124 67,936 8,406 71,178
 

MATERIAL 4 4,837 4,841
 

LOGISTIC HARDWARE
 

BURDEN 2 1,645 1,647
 

TOTAL MATERIAL 6 6,482 6,488
 

TOTAL OTHER
 

TOTAL COST 3,248 74,418 77,666
 



3.21I Forward Skirt 

190
 



TABLE 3.2.1.1-1 

A1LLV COST SUMMARY FORWARD SKIRT - ENGINE MODULE A ETBEI C ] (IN THOUSA10S) 

ELEMENT OF COST 
PROGRAM MGMT. 

PART I 
CONT. END ITEM FACILITIEE LOGISTICS 

PART II PART III PART IV TOTALTOHER 

M/H $ 
____ 

M/H $ 
___

$ 
-OTHER 

$ M/H $ 
PROGRAM EXECUTIVE 19 224 19 224 

PROGRAM PLAN. & REPT. 47 555 47 55 

INDUSTRIAL RELATIONS 10 97 10 97 

ENGINEERING 314 3,707 314 3,707 

LAB TECHNICIANS 63 610 63 610 

TOOLING 882 8,571 882 8,571 

PRODUCTION 

MANUFACTURING TEST 42 406 42 406 

MANUFACTURING TECH. 22 263 22 263 
Q & R A 237 2,303 237 2,303 

FACILITIES 

DIRECT DIST 233 2,273 233 2,273 
TRAINING 13 124 13 124 

TOTAL DIRECT LABOR 76 876 1,806 18,257 1,882 19.133 

MATERIAL 2 1,348 1,350 

LOGISTIC HARDWARE 

BURDEN 1 459 460 

TOTAL MATERIAL 3 1,807 1,810 

TOTAL OTHER 

TOTAL COST 879 20.o64 20,943 



AMLLV 

Element of Cost 

PART I, 

FORWARD SKIRT - E/M 

ASSEMBLY OR SYSTEM 

TABLE J3.2.1. l-II 

Manhours Manhours 
(In Thousands)
Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

314 

63 

882 

42 

237 

22 

Total Direct Labor 1,560 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

19 

47 

10 

224 

555 

97 

Total Labor - Part I 76 876 

Material 

Program Planning & Reporting 

Industrial Relations 

1 

1 

Material Subtotal 

Material & Administrative Burden 

Total Material 

2 

1 

3 

TOTAL COST - PART I 879 
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TABLE 3.2.1.1-II1 
AMLLV PART II COST SUMMARY FORWARD 

DESIGN 
ENGINEERING 

ELEMENT OF COST 

SKIRT - E/M 

PROOLCTIO 
DESIGN & FAB. 

TOOLING 

A E B E] C E] 
MANUFACTURING

TURIN 
TEST 

(IN THOUSANDS) 
TOTAL 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 75 886 239 2,821 314 3.707 

LAB TECHNICIANS 15 146 48 464 63 610 

TOOLING 882 8,571 882 8,571 

PRODUCTION 

MANUFACTURING TEST 42 406 42 406 

MANUFACTURING TECH. 21 250 1 13 22 263 

Q&RA 3 29 223 2 166 11 108 237 2,303 

IDIRECT DIST 220 2,143 13 130 233 2,273 

TRAINING 12 118 1 6 13 124 

TOTAL DIRECT LABOR 93 1,061 1,645 16,533 68 663 1,806 14,972 

MATERIAL 

LAB. TECHNICIANS 31 100 131 

TOOLING 1,107 1,107 

PRODUCTION 

MFG. TECHNICIANS 37 2 39 

Q&RA 1 67 3 71 

SUBTOTAL 32 1,311 5 1,348 

MAT. & ADM. BURDEN 11 446 2 459 

TOTAL MATERIAL 43 1,757 17 1,807 

TOTAL PART II COST 1,104 18,290 670 20,064 



ELEMENT 

AMLLV 
NON-RECURRING COSTS 

PART II-A FORWARD SKIRT 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING 

OF COST TABLE 3.-2..I-IV 

/EM 

MANHOURS DOLLARS 

BASIC DESIGN 

1. Laboratory Technicians 

Subtotal 

2. Q&RA 

75,000 

15,000 

90,000 

3,000 

$ 885,750 

145,800 

$1,031,550 

29,160 

TOTAL ENGINEERING LABOR 93,000 $1,060,710 

MATERIAL 

3- Laboratory Technicians 

h. Q&RA 

Subtotal 

5. Material and Adm. Burden 

TOTAL MATERIAL 

$ 3,500 

900 

$ 32,400 

ll,O16 

$ 43 

TOTAL ENGINEERING COST $1,104,126 

194
 



AMLLV 
NON-RECURRING COSTS 

FORWARD SKIRT - E/M 

PART lIB ASSEMBLY OR SYSTEM 
TOOLING
 

TABLE 3 .2.1.1-V COLUMN I 

ELEMENT OF COST MANHOURS 

TOOL DESIGN 

1. 	Lab. Tech. 


TOTAL ENGR. 


Fabrication and Erection
 

Fab. & Assembly 632,580 

Misc. Charges 49,341 

Maintain & Add
 
In Scope Changes 6,958 


SUBTOTAL (A) 688,879 


2. 	Tool ad Production Planning 192,886 


SUBTOTAL (B) 881,765 


3. 	Direct Distributable 220,441 


SUBTOTAL (C) 1,102,206 


4. 	Training 12,124 


SUBTOTAL (D) 1,114,330 


5. Q&RA 	 222,866 


6. Manufacturing Tech. 21,172 


TOTAL PRODUCTION LABOR 1,358,368 


MATERIAL
 

7. Tooling 

8. Lab. Tech. 

9. Q&RA 


10. 	 Manufacturing Tech. 


MATERIAL SUBTOTAL (E) 


11. 	 Material & Adm. Burden 


TOTAL MATERIAL 


TOTAL TOOLING COST 


COLUMN II COLUMN III 

MANHOURS DOLLARS 

238,862 $ 2,820,960 

47,772 464,344 

286,634 $ 3,285,304 

$ 6,148,677 
479,594 

67,632 

$ 6,695,903 

1,874,852 

$ 8,570,755 

242,687 

$10,713,442 

117,845 

$10,831,287 

2,166,257 

250,041 

$13,247,585 

$ 1,107,015 
100,321 
66,860 
37,051 

$ 1,311,247 

445,824 

$ 1,757,071 

$18,289,960 
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AMLLV 
PART TIB 

MANUFACTURING 
MANUFACTURING TEST
 

FORWARD 	 SKIRT - TOOLING - E/M 

ASSEMBLY OR SYSTEM
 

NON-RECURRING 

TABLE '3.2.1.1-VI 
Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	 Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 


Total Mfg. Test Labor 


Material
 

(6) Q&RA 


(7) 	Mfg. Tech. 


Subtotal (E') 


(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Do I I aus 

31,629 307,434 

10,121 98,378 

41,750 405,812 

13,360 129,859 

55,110 535,671 

606 5,892 

55,716 541,563 

1,069 12,502 

56,775 554,065 

11,143 108,312 

67,918 662,377 

3,343 

1,853 

5,196 

1,766 

6,962 

669,339 
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3.2.1.2 LH 2 Tank 
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TABLE 3.2.1.2-I
 
AMLLV .COST SUMMARY LH2 TANK - ENGINE MODULE 
 A E] B [] C[] (IN THOUSALS)

PROGRAM MGMT. CONT. END ITEM FACILITIE7 LOGISTICS 
ELEMENT OF COST PART I 

M/H $ 
PANT II 

N/H $ 
PART III 

$___ 

PART IV 

$ 
OTHER 

M/H 

TOTAL 

$ 
PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 
17 

42 

197 

492 
17 

42 

197 

492 
INDUSTRIAL RELATIONS 9 87 B 
ENGINEERING 
LAB TECHNICIANS 

._346 

" 69 

4,084 

673 
346 

69 

4,084 

673 
TOOLING 723 7.02B 
PRODUCTION 7 723 7,028 

MANUFACTURING TEST 3B 371 38 371 
MANUFACTURING TECH. 18 217 18 217 
Q & R A 199 1,933 -199 1,933 

FACILITIES 

DIRECT DIST 

TRAINING 

193 

11 
1,876 

102 
193 
II 

1,876
102 

TOTAL DIRECT LABOR 68 776 1,597 16,284 1 1665 17,060 

MATERIAL 1,145 1,145 
LOGISTIC HARDWARE 
BURDEN 389 389 

TOTAL MATERIAL 1,534 1,534 

TOTAL OTHER 

TOTAL COST 776 17,818 18,594 



AMLLV 

Element of Cost 

PART I 
LH2 TANK - E/M 

ASSEALY OR SYSTE 
TABLE 3.2.1.2-In 

mandurs Manhours 

kin Thousands) 

Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

346 

69 

723 

38 

199 

18 

Total Direct Labor 1,393 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

17 

42 

9 

197 

49.

87 

Total Labor - Part I 68 776 

Material 

Program Planning & Reporting 

Industrial Relations. 

Material Subtotal 

Material & Administrative Burden 

Total Material 

TOTAL COST - PART I 
1.99 

776 



TABLE 3.2.1.2-I1 
AMLLV PART II COST SUMMARY LH2 TANK - ENGINE MODULI A EX B El c El (IN THOUSANDS) 

ELEMENT OF COST 

DESIGN 

ENGINEERING 
M/H $ 

PRODUCTION 

M/H $ 

DESIGN & FAB. 
TOOLING 

N/H, $ 

MANUFACTURING 
TEST 

M/H $ M/H 

TOTAL 

$ 

ENGINEERING 150 1,771 196 2,313 346 4,084 

LAB TECHNICIANS 30 292 39 ,381 69 673 

TOOLING 723 7,028 723 7,028 

PRODUCTION 

MANUFACTURING TEST 38 371 38 371 

MANUFACTURING TECH. 17 205 1 12 18 217 

Q&RA 6 58 183 1,776 10 99 199 1,933 

IDIRECT DIST 181 1,757 12 119 193 1,876 

'TRAINING 10 97 1 5 11 102 

o TOTAL DIRECT LABOR 186 2,121 1,349 13,557 62 606 1,597 16,284 

MATERIAL 

LAB. TECHNICIANS 63 82 145 

TOOLING 908 908 

PRODUCTION 

MFG. TECHNICIANS 30 2 32 

Q&RA 2 55 3 60 

SUBTOTAL .6 1,075 5_ 1,145 

MAT. & ADM. BURDEN 22 366 1 389 

TOTAL MATERIAL 1,441 6 1,534 

TOTAL PART II COST 2,208 14,998 612 17,818 

6  = - =



PART 

AMLLV 
NON-RECURRING COSTS 

II-A LH2 TANK - E/M 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING 

ELEMENT OF COST TABLE 3.2.1.2-IV MANHOURS DOLLARS 

BASIC DESIGN 

1. Laboratory Technicians 

Subtotal 

2. Q&RA 

150,000 

30,00 

180,000 

6,000 

$1,771,500 

291,600 

$2,063,100 

_. 30 

TOTAL ENGINEERING LABOR 186,000 $2,121,420 

MATERIAL 

3. Laboratory Technicians 

4 . Q&RA 

Subtotal 

$ 63,000 

1,800 

$ 64,800 

5. Material and Adm. Burden 

TOTAL MATERIAL 

22,032 

$ 86,832 

TOTAL ENGINEERING COST $2,208,252 
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AMLLV 
NON-RECURRING 

LH2 TANK 

PART IIB ASSEMBLY 
TOOLING
 

TABLE 3.2.1.2-V 

ELEMENT OF COST 

TOOL DESIGN 

1. Lab. Tech. 

TOTAL ENGR. 

Fabrication and Erection
 

Fab. & Assembly 
Misc. Charges 

Maintain & Add
 
In Scope Changes 


SUBTOTAL (A) 


2. Tool and Production PlanningL58,162 

COSTS 

- E/M 

OR SYSTEM 

COLUMN I 

MANHOURS 

518,700 
40,459 


5,7o6 


564,865 


COLUMN II COLUMN III 

MANHOURS DOLLARS 

195,861 $2,313,118 

9,172 380,752 

235,033 $2,693,870 

$5,041,764 
393,261 

55,462 

$5,490,487 

I,537,335 

$7,027,822 

5 

$8,784,780 

$8,881,416 

1,776,281 

205,033 

$10,862,730 

907,725 
82,261 
54,824 
30,382 

1,075,192 

365,565 
$1,40 757 

$14,997,357 

SUBTOTAL (B) 


3. 	Direct Distributable 


SUBTOTAL (C) 


14. 	Training 

SUBTOTAL (D) 

5. 0&RA 


6. Manufacturing Tech. 


TOTAL 	 PRODUCTION LABOR 

MATERIAL
 

7. Tooling 

8. Lab. Tech. 

9. Q&RA 

10. 	 Manufacturing Tech. 


MATERIAL SUBTOTAL (E) 


11. 	 Material & Adm. Burden 
TOTAL MATERIAL 

OTAL 	 TOOLING COST 

723,027 


180.,7Z575 


_-3,784 


S6.636 

3,726 

182,745 


17,361 


1,113,832 
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AMLLV 
PART IIB
 

MANUFACTURING
 
MANUFACTURING TEST
 

LH2 TANK - TOOLING - E/M
 

ASSEMBLY 	OR SYSTEM
 

NON-RECURRING
 
TABLE 3.2.1.2-VI 

Element 	of Cost 


Component Test 


Component Test Planning 


(a) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 


Total Mfg. Test Labor 


Material
 

(6) Q&RA 

(7) 	Mfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

Manhours DuI Iaps
 

28,935 281,248
 

9,259 89,999
 

38,194 371,247
 

12,222 118,799
 

50,416 490,046
 

555 5,390
 

50,971 495,436
 

968 11,437
 

51,939 506,873
 

10,194 99,087
 

62,133 605,960
 

3,058
 

1,695
 

4,753
 

1,616
 

6,369
 

612,329
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3.2.1.3 LOX Tank 
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0 

TABLE 3.2.1.3-I
 
AM LV COST SUMMARY 

ELEMENT OF COST 


PROGRAM EXECUTIVE 

PROGRAM PLAN. & HEFT. 

INDUSTRIAL RELATIONS 


ENGINEERING 


LAB TECHNICIANS 

TOOLING 


PRODUCTION
 

MANUFACTURING TEST 


MANUFACTURING TECH. 

Q&RA 


FACILITIES
 

DIRECT DIST 
TRAINING 


TOTAL DIRECT LABOR 

MATERIAL 


LOGISTIC HARDWARE
 
BURDEN 


TOTAL MATERIAL 


TOTAL OTHER
 

TOTAL COST 


LOX TANK - ENGINE MODULE 

PROGRAM MGMT. CONT. END ITEM FACILITIES 
PART I PART II PART III 

M/H $ M/H $ 

8 96 

20 241 

4 43 

231 2,729 

46 450 

299 2,911 

A [BD[ C[] 

LOGISTICS 
PART IV OTHER 

E$ M/H 

8 
20 

4 

231 

46 

299 

(IN THOUSANDS) 

TOTAL 

96 
241 

43 

2,729 

450 

2,911 

14 

7 
86 

138 

89 
831 

14 

7 
86 

138 

89 
831 

32 380 

80 

4 

767 

772 

42 

7,962 

513 

80 

4 

799 

772 

42 

8,342 

513 

= 174 
687 

174 
687 

380 8,649 9,029 



AMLLV 

Element of Cost 

PART I 

LOX TANK - E/M 

ASSEMBLY OR SYSTEM 

TABLE 3.2.1.3-I 

Manhours Manhours 
(In Thousands) 
Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facil,.. 

Manufacturing Technician 

231 

46 

299 

14 

86 

7 

Total Direct Labor 683 

.'ogram Executive 

Program Planning & Reporting 

Industrial Relations 

8 

20 

4 

96 

241 

43 

Total Labor - Part I 32 380 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Matorial & Administrative Burden 

Total Material 

TOTAL COST - PART I 380 
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TABLE 3.2.1.3-111 

AMLLV PART II COST SUMMARY LOX TANK - E/M 
DDESIGNDESIGN 

ENGINEERING PRDUTIN 
ELEMENT OF COST 

& FAB. 
E ING 

TOOLING 

A g3 B 
MANUFACTURING

TEST 
TEST 

] C (IN THOUSANDS)
TOTAL 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 150 1,771 81 958 231 2,729 

LAB TECHNICIANS 30 292 16 158 46 450 
TOOLING 299 2,912 9 2,912 

PRODUCTION 

MANUFACTURING TEST 14 138 14 138 

MANUFACTURING TECH. 7 85 4 7 89 

Q&RA 6 58 76 736 4 37 86 831 

IDIRECT DIST 75 728 5 44 80 772 
TRAINING 4 40 2 4 42 

TOTAL DIRECT LABOR 186 2,121 58 5,616 23 225 7 7,962 

MATERIAL 

LAB. TECHNICIANS 63 34 97 

TOOLING 376 376 

PRODUCTION 

MFG. TECHNICIANS 13 1 14 

Q&RA 2 23 1 26 

SUBTOTAL 65 446 2 513 

MAT.& ADM. BURDEN 22 151 1 174 

TOTAL MATERIAL 87 .97 _ 687 

TOTAL PART II COST 2,208 6,213 228 8,649 



AMLLV 
NON-RECURRING COSTS
 

II-A LOX TANK - E/M
 

ASSEMBLY OR SYSTEM
 

DESIGN ENGINEERING
 

I
 

PART 

ELEMENT OF COST TABLE 3 . 2 .1"31 V MANHOURS DOLLARS 

150,000 $ 1,771,500BASIC DESIGN 


291,600
30,000

1. 	Laboratory Technicians 


180,000 
 2,063,100

Subtotal 


2. Q&RA 6,000 	 58,320 

186,000 $ 2,121,420
TOTAL ENGINEERING LABOR 


MATERIAL 

63,0003. 	 Laboratory Technicians 

1,800
4. 	 Q&RA 

64,800
Subtotal 


22,032

5. Material and Adm. Burden 

$ 86,832
TOTAL MATERIAL 


$ 2,208,252

COSTTOTAL ENGINEERING 
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AMLLV 
NON-RECURRING COSTS 

LOX TANK - E/M
 

PART IIB ASSEMBLY OR SYSTEM
 
TOOLING
 

TABLE 3.2.1.3-V
 
COLUMN I 


ELEMENT OF COST MANHOURS 


TOOL 	 DESIGN 

1. 	 Lab. Tech. 


TOTAL ENGR. 


Fabrication and Erection
 

Fab. & Assembly 214,890 
Misc. Charges 16,761 
Maintain & Add 2,364 

i-Scope Chang 

SUBTOTAL (A) 234,015 

2. 	 Tool and Production Planning 65,524 

SUBTOTAL (B) 299,539 

3. Direct Distributable 7488577,
SUBTOTAL (C) 
 374,424 

4. 	Training . 4,119 

SUBTOTAL (D) 378,543 

5. Q&RA 	 .75,709 


6. Manufacturing Tech. 7.192 


TOTAL PRODUCTION LABOR 461,444 

MATERIAL 

7. Tooling 

8. Lab. Tech. 

9. Q&RA 


10. 	Manufacturing Tech. 


MATERIAL SUBTOTAL (E) 


11. 	 Material & Adm. Burden 

TOTAL MATERIAL 


TOTAL TOOLING COST 

COLUMN II COLUMN III 
MANHOURS DOLLARS 

81,142 958,287 

16,228 157,736 

97,370 ±,116,023 

2,088,730 
162,917 
22978
 

2,274,625 

636,893 

2,911,518 

3,639,401 

40,037 

3,679,438 

735,891
 

84,938
 

$ 4,500,267 

376,058 
34,079 
22,713 
12,586 
T4T4
,76; 

1 .4 
$ 597,886 

$ 6,213,176
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MLLV 
PART IIB 

MANUFACTURING 
MANUFACTURING TEST 

LOX TANK - TOOLING - E/M 

ASSEMBLY OR SYSTEM 

NON-RECURRING 

TABLE 3.2.1.3-VI 
Element of Cost Manhours DoI Iars 

Component Test 10,745 104,441 

Component Test Planning 3,438 33,421 

(1) Subtotal (A) 14,183 137,862 

(2) Direct Distributable 4,539 44,115 

Subtotal (B) 18,722 181,977 

(I) Training 206 2,001 

Subtotal (C) 18,928 183,978 

(4) Mfg. Tech. 360 4,247 

Subtotal (D) 19,288 188,225 

(5) Q&RA 3,786 36,795 

Total Mfg. Test Labor 23,074 225,020 

Material 

(6.) Q&RA 1,136 

(7) Mfg. Tech. 629 

Subtotal (K) 1,765 

(8) Material & Adm. Burden 600 

Total Material 2,365 

Total Mfg. Test Cost 227,385 
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TABLE .2.1.4-I 

AMLLV COST SUMMARY TUNNELS - ENGINE MODULE A El B [c] C (IN THOUSANDS) 

ELEMENT OF COST 
PROGRAM MGMT. CONT. END ITEM 

PART I PART II 
FACILITIE' 

PART III 
LOGISTICS 

PART IV TAL T 

M/H $ M/H $ -$ O.THER M_/H $ 

PROGRAM EXECUTIVE 2 22 2 22 

PROGRAM PLAN. & REPT. 5 57 5 57 

INDUSTRIAL RELATIONS 1 10 1 10 

ENGINEERING 75 881 75 881 

LAB TECHNICIANS 15 145 15 145 

TOOLING 54 523 54 523 

PRODUCTION 

MANUFACTURING TEST 3 25 3 25 

MANUFACTURING TECH. 1 15 1 15 

Q&RARA161 1_ 161 

FACILITIES 

DIRECT DIST 14 139 14 139 

TRAINING 1 7 1 7 

TOTAL DIRECT LABOR 8 89 178 1,896 186 1,985 

MATERIAL 112 112 

LOGISTIC HARDWARE 

BURDEN 38 38 

TOTAL MATERIA 150 150 

TOTAL OTHER 

TOTAL COST 
89 2,046 2,135 



AMLLV 

Direct Labor 

PART I 

TUNNELS - E/M 
ASSEMBLY OR SYSTEM 

TABLE3.2.1.4-ii 

Manhours Manhours 
(In Thousands) 

Dollars 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

75 

15 

54 

3 

15 

1 

Total Direct Labor 163 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

2 

5 

1 

22 

57 

10 

Total Labor - Part I 8 89 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

TOTAL COST - PART 1 89 
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TABLE 3.2.1.4-I1 

AMLLV PART II COST SUMMARY TUNNELS - E/M A El B 0 C [] (IN THOUSANDS) 

DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTAL 
ELEMENT OF COST ENGINEERING TOOLING TEST 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 60 709 15 172 75 881 

LAB TECHNICIANS 12 117 3 28 15 145 
TOOLING 54 523 54 529 
PRODUCTION 

MANUFACTURING TEST 3 25 25 
MANUFACTURING TECH. 1 15 1 15 

Q&RA 2 23 13 11 - 15 161 

IDIRECT DIST 13 131 1 8 14 1j 
TRAINING 1 7 1 7 

TOTAL DIRECT LABOR 74 849 100 1. 007 4 40 J 78 . 8c6 

MATERIAL 

LAB. TECHNICIANS 25 6 31 
TOOLING 68 68 

PRODUCTION 

MFG. TECHNICIANS 2 2 

Q&RA 7 4 11 
SUBTOTAL 32 80 112 

MAT. & ADM. BURDEN 11 27 3 

TOTAL MATERIAL 43 107 .1O 

TOTAL PANT II COST 892 11,11l4 40 2,046 



AMLLV
 
NON-RECURRING COSTS 

/ 
- E/MTUNNELSPART II-A 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING 

ELEMENT OF COST TABLE 3.2.1.4-IV MANHOURS DOLLARS 

6oooo $708,600
BASIC DESIGN 


1. 	Laboratory Technicians 12,000 116,640
 

Subtotal 72,000 
 $825,240
 

2,400 23,328
2. Q&RA 


74,400 $848,568
TOTAL ENGINEERING LABOR 


MATERIAL 

3. Laboratory Technicians 	 $ 25,200 

7.200
4. Q&RA 

Subtotal 	 $ 32,400
 

ll,0165. Material and Adm. Burden 

$ 43,16TOTAL MATERIAL 


$891,984

TOTAL ENGINEERING COST 
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AMLLV 
NON-RECURRING COSTS 

TUNNELS - E/M
 

PART 	 iB ASSEMBLY OR SYSTEM 
TOOLING
 

TABLE 3.2.1.4-V COLUMN I COLUMN II COLUMN III 

ELEMENT OF COST MANHOURS MANHOURS DOLLARS 

14,579 $172,178
TOOL DESIGN 


2,916 28,344

1. Lab. Tech. 


17,495 $200,522
TOTAL ENGR. 


Fabrication and Erection
 

Fab. & Assembly 38,610 $375,289
 

Misc. Charges 3,012 
 29,276
 

Maintain & Add
 
In Scope Changes 425 4,131
 

$408,696
SUBTOTAL (A) 42,047 


2. 	 Tool and Production Planning 1_1,733 114,045 

SUBTOTAL (B) 53,780 $522,741 

83
3. Direct Distributable 13,455 


SUBTOTAL (C) 67,235 $653,524
 
7,193
740 


SUBTOTAL (D) 67,975 $660,717
 

4. Training 


5. CARA 	 13,447 130,705
 

6. 	Manufacturing Tech. 1,291 15,247 

TOTAL PRODUCTION LABOR $806,669 

MATERIAL 

7. Tooling 	 $ 67,568 
6,124
8. Lab. Teph. 

4,034
9. Q&RA 


10. 	 Manufacturing Tech. 2,259 

MATERIAL SUBTOTAL (E) $ 79,985 

11. 	 Material & Adm. Burden 27,195 
TOTAL MATERIAL $1nz :a...7 

TOTAL TOOLING COST 	 $1,114,371 
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AMLLV 
PART lIB 

MANUFACTURING
 
MANUFACTURING TEST
 

TUNNELS - TOOLING - E/M 

ASSEMBLY OR SYSTEM 

NON-RECURRING 
3TABLE .2.1.4-Vi 

E'lement of Cost Manhours Do l 11 s 

Component Test 1,931 18,769
 

Component Test Planning 618 6,006
 

(1) Subtotal (A) 	 2,549 24,775
 

(2) 	Direct Distributable 816 7,928
 

Subtotal (B) 3,365 32,703
 

(0) 	 Training 37 360 

Subtotal (C) 3,402 33,063 

(4) 	Mfg. Tech. 65 763
 

Subtotal (D) 3,467 33,826
 

(5) Q&RA 	 680 6,613 

Total Mfg. Test Labor 4,147 40,439
 

Material
 

(6) Q&RA 	 204
 

(7) Mfg. Tech. 	 113
 

Subtotal 	(E) 317
 

(8) 	Matel'ial & Adm. Burden 108 

Totar Material 425 

Total Mfg. Test Cost 	 40,864
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TABLE 3.2.1.5-I. THRUST STRUCTURE - F/ 

AMLLV COST SUMMARY AJ] B[ CD (IN THOUSAS) 

ELEMENT OF COST 
PROGRAM MGMT. 

PART I 
CONT. END ITEM FACILITIE 

PART II PART III 
LOGISTICS 

PART IV OTHER 
TOTAL 

M/H $ H/H $ 3fl $ -:m $ __ /H $ 
PROGRAM EXECUTIVE 23 274 23 274 
PROGRAM PLAN. & REPT. 58 686 58 686 
INDUSTRIAL RELATIONS 13 .122 13 122 

ENGINEERING _375 4,434 375 4,434 
LAB TECHNICIANS _ _ 730 75 730 
TOOLING 1,109 10,780 1,109 10,780 

PRODUCTION 

MANUFACTURING TEST 52 510 52 510 
MANUFACTURING TECH. 28 990 28 330 
Q& HA 298 2,890 298 2,89o 

FACILITIES 

DIRECT DIST 294 2,858 294 2,858 
TRAINING 16 156 16 156 

TOTAL DIRECT LABOR 94 1,082 2,247 22,688 2,341 23,770 

MATERIAL '2 1,687 1,689 
LOGISTIC HARDWARE 
BURDEN 1 574 575 

TOTAL MATERIAL 3 2,261 2,264 

TOTAL OTHER 

TOTAL COST 1,085 24,949, 26,034 



AMLLV 

PART I 

THRUST STRUCTURE - E/M 

ASSEMBLY OR SYSTEM 

Element of Cost 

TABLE 3.2.1.5-Il 

Manhours Manhours 

(In Thousands) 

Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

375 

75 

1,109 

53 

297 

28 

Total Direct Labor 1,937 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

23 

58 

13 

274 

686 

122 

Total Labor - Part 94 1,082 

Matorial 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

1 

1 

2 

1 

Total Material 3 

TOTAL COST - PART T 
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___ __ 

TABLE 

II
 3.2.1.5-I

AMLLV PART II COST SUMMARY THRUST STRUCTURE - E/M 

DESIGN PRODUCTION 
PRODENGINEERING 


ELEMENT OF COST N/H $ M/H $ 

ENGINEERING 75 886 


LAB TECHNICIANS '15 146 


TOOLING 


PRODUCTION
 

MANUFACTURING TEST 


MANUFACTURING TECH. 


Q&RA 3 29 


IDIRECT DIST 


'TRAINING 


TOTAL DIRECT LABOR 93 1,061 


MATERIAL
 

LAB. TECHNICIANS 31 


TOOLING _1,392 


PRODUCTION
 

MFG. TECHNICIANS 


Q&RA 1 


SUBTOTAL 32 


MAT.& ADM. BURDEN 11 


TOTAL MATERIAL 43 


TOTAL PART II COST 1,104 


DESIGN & FAB. 

TOOLING 


M/H $ 

300 3,548 


60 584 


1,109 10,780 


27 314 


r281 2.725 


277 2,695 


15 148 


2,069 20,794 


126 


47 


84 


1,649 


561 


2,210 


23,004 


A [ B 

MANUFACTURINGTEST
 

M/H $ 

52 510 


1 16 


14 136 


17 163 


1 8 


85 833 


2 


4 


6 


2 


8 


841 


C []C] 

M/H 


375 


75 


1,109 


52 


28 


298 


294 


16 


2,247 


(IN THOUSANDS)
 

TOTAL 

$ 
4,343
 

730
 

10,780
 

510
 

300
 

2.890
 

2,858
 

156
 

22,688
 

157
 

1,392
 

49
 

89
 

1,687
 

574
 

2,261
 

24,949
 



AMLLV
 
NON-RECURRING COSTS 

PART II-A TRUST STRUCTURE -E/M
 

ASSEMBLY OR SYSTEM
 

DESIGN ENGINEERING
 

ELEMENT 	 OF COST- TABLE 3.2.1.5-Iv MANHOURS DOLLARS 

BASIC DESIGN 	 75,000 $ 885,750
 

1. 	Laboratory Technicians 15,00 145,800 

Subtotal 90,000 $1,031,550 

2. Q&RA 	 3,00029,160 

TOTAL ENGINEERING LABOR 222 $1. 06 00 

MATERIAL 

3. Laboratory Technicians 	 $ 31,500
 

4. Q&RA 	 00 

Subtotal 	 $ 32,400 

5. 	 Material and Adm. Burden ll,016 

TOTAL MATERIAL $__4316 

TOTAL ENGINEERING COST 	 $1 104 126 
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AMLLV 
NON-RECURRING COSTS 

THRUST STRUCTURE - E/M
 
PART IIB ASSEMBLY OR SYSTEM 

TOOLING 

TABLE 3.2.1.5-V COLUMN I 

ELEMENT OF COST MANHOURS 

TOOL DESIGN 

1. 	Lab. Tech. 


TOTAL ENGR. 


Fabrication and Erection
 

Fab. & Assembly 795,600 

Misc. Charges 62,057 

Maintain & Add
 
In Scope Changes 8, 


SUBTOTAL (A) 866,409 


2. Tool and Production Planning_242,595 

SUBTOTAL (B) 1,109,004 


3. 	Direct Distributable 277,251 


SUBTOTAL (C) 1,386,255 


4. 	Training 1 


SUBTOTAL (D) 1,401,504 


5. Q&RA 	 280,301 


6. Manufacturing Tech. 2 


TOTAL PRODUCTION LABOR 1,708,434 


MATERIAL
 

7. Tooling 

8. Lab. Tech. 

9. Q&RA 

10. 	 Manufacturing Tech. 


MATERIAL SUBTOTAL (E) 


11. 	 Material & Adm. Burden 

TOTAL MATERIAL 


TOTAL 	 TOOLING COST 

COLUMN II COLUMN III 

MANHOURS DOLLARS 

300,419 $3,547,948 

_Q±QQL 584,016 

360,503 $4,131,964 

$7,733,232 
603,194 

85,069 

8,421,495 

2,358,023 

10,779,518 

2,694,880 

13,474,398 

148,220 

13,622,618 

2,724,526 

314,488 

$16,661,632 

$ 1,392,300 
126,176 
84,090 
46,601 

1,649,167 

560,717 
2,209,884 

$23,003,480 
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AMLLV 

PART IIB 
MANUFACTURING 

MANUFACTURING TEST 

THRUST STRUCTURE - TOOLING - E/M 

ASSEMBLY OR SYSTEM 

TABLE 3.2.1.5-VI 

Element of Cost 

Component Test 

Component Test Planning 

(i) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 


Total Mfg. Test Labor 


Material
 

(6) Q&RA 


(7) 	Mfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours DoI I a.s 

39,780 386,662 

12,730 123,732 

52,510 510,394 

16,803 163,325 

69,313 673,719 

762 7,411 

70,075 681,130 

1,331 15,724 

71,406 696,854 

14,015 136,226 

85,421 833,080 

4,205 

2,330 

6,535 

2,222 

8,757 

841,837 

224
 



3.2.1.6 Structure Assembly 

225
 



TABLE 3.2.1.6-I 
A ILLV COST SUMMARY STRUCTURE ASSEMBLY - ENGINE MODULE A [] B [ C J] (IN THOUSA!NDS) 

ELEMENT OF COST 
PROGRAM MGMT. CONT. END ITEM 

-PART I PART II 
FACILITIES 
PART III 

LOGISTICS 
PART IV TOTAL 

M/H $ M/H $ 
m ___ s$/H OTHER __ 

$ 
PROGRAM EXECUTIVE 1 9 1 9 
PROGRAM PLAN. & REPT. 2 26 2 26 
INDUSTRIAL RELATIONS 1 4 1 4 
ENGINEERING 60 709 60 709 
LAB TECHNICIANS 12 117 12 117 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 2 23 2 23 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 4 39 74 ...... 888 

MATERIAL 32 32 

LOGISTIC HARDWARE 
BURDEN 11 11 

TOTAL MATERIAL 4,; 

TOTAL OTHER 

TOTAL COST 
83992 931 



AMLLV 

PART I 

STRUCTURE ASSEMBLY - E/N 

ASSEMBLY OR SYSTEM 

TABLE 3 2. 1.6-11 (In Thousands) 

Element of Cost Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

6o 

12 

2 

Total Direct Labor 74 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1 

2 

1 

9 

26 

4 

Total Labor - Part I 4 39 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Tptal Material 

TOTAL COST - PART I 39 
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TABLE 3.2.1.6-111 
AMLLV PART II COST SUMMARY STRUCTURE ASSEMBLY - E/M A B C (IN THOUSANDS) 

DESIGN DESIGN & FAB. MANUFACTURING 

ELEMENT OF COST ENGINEERING PRODUCTION TESTTOTAL 

M/H $ M/H $ M/H $ M/H $ M/H $ 
ENGINEERING 60 709 60 709 
LAB TECHNICIANS 12 117 12 117 
TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q&RA 2 23 2 23 

IDIRECT DIST 

co TRAINING 

TOTAL DIRECT LABOR 74 849 74 849 

MATERIAL 25 25 
LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 

Q&RA 

SUBTOTAL 

7 
32 

7
32 

MAT. & ADM. BURDEN 11 l1 
TOTAL MATERIAL 43 43_ 

TOTAL PART II COST 92 92 



AMLLV 

NON-RECURRING COSTS 

PART II-A STRUCTURES ASSEMBLY - E/M 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING 

ELEMENT OF COST TABLE 3.2.1.6-IV MANHOURS DOLLARS 

$708,600
BASIC DESIGN 	 60,000 


1. Laboratory Technicians 12,000 116,640
 

Subtotal 72,000 $825,240
 

2,400 23,328

2. Q&RA 


74,400 $848,568
TOTAL ENGINEERING LABOR 


MATERIAL 

3. 	Laboratory Technicians $ 25,200 

7,2004. Q&RA 

$ 32,400
 

ll,O16
 

Subtotal 


5. 	 Material and Ada. Burden 

$ 43,416TOTAL MATERIAL 


$891,984

TOTAL ENGINEERING COST 
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3.2.2 Systems 

The Get Ready cost for the system components of the Injection Stage - Engine 
Module are displayed in Figure 3.2.2. 0-1. The cost details of the system 
components are contained in the appropriate subparagraphs, as indicated. 

Table 3.2.2.0-I is a total Get Ready cost of these systems. 

These costs are comprised of basic (or non-recurring) engineering costs required 
to produce the basic tooling, fabrication and assembly of tooling, and basic article 
design including all engineering such as manufacturing liaison and coordination 
required to produce the first article. These costs are non-recurring in that they 
are experienced once during the production life of a model. 
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$296,905 $638 

3.2.0.0 3.2.2. 

FIGURE~~~~~~~~~~3..NETO3...01 TG NIN O 21L YTM OT 
GET REAY,.IN"SCOST 
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TABLE 3.2.2.0-I SYSTEMS - ENGINE MODULE 

AMLLV COST SUMMARY A ] BE] c[ (IN THOUSANDS) 

ELEMENT OF COST 
PROGRAM MGMT. 

PART I 
CONT. END ITEM 

PART II 
FACILITIEl 
PART III 

LOGISTICS 
PART IV OTHER 

TOTAL
T 

N/H $ N/H $ $s $ _ _O$ 

PROGRAM EXECUTIVE 27 323 27 323 
PROGRAM PLAN.& REPT. 69 812 69 812 
INDUSTRIAL RELATIONS 15 144 1 15 144 

ENGINEERING 1,573 18,570 1,573 18,570 
LAB TECHNICIANS 314 3,057 314 3,057 

TOOLING 267 2,596 267 2,596 

PRODUCTION 
MANUFACTURING TEST 13 122 13 122 

-MANUFACTURING TECH. 7 80 7 80 
Q& RA 130 1,272 130 1,272 

:FACILITIES 

DIRECT DIST' 72 689 72 .689 
TRAINING 4 37 4 37 

TOTAL DIRECT.LABOR 111 1,279 2,380 26,423 2,491 27,702 

MATERIAL 1,048 1,048 

LOGISTIC HARDWARE 
BURDEN 355 355 

TOTAL MATERIAL 1,403 1,403 

TOTAL OTHER 

TOTAL COST 1,279 27,826 29,105 



3.2.2.1 Propulsion/Mechanical System 
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TABLE 3.2.2.1-I PROPULSION AND MECHANICAL - ENGINE MODULE 

A MLLV COST SUMMARY A [3 B] C[] (IN TOUSAMS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 
PART III PART IV
PART I PART II 

N/H $ N/H OTHER /H $ 

PROGRAM EXECUTIVE 6 71 ........ 6 71 
PROGRAM PLAN. & REPT. 15 177 15 177 
INDUSTRIAL RELATIONS 3 31 ................ 31i 

ENGINEERING 321 3,795 321 3,795 
LAB TECHNICIANS 64 624 r1 6-2 

TOOLING 79 764 7q 764 

PRODUCTION 

MANUFACTURING TEST 4 36 4 36
 
MANUFACTURING TECH. 2 22 2 22
 

ELEMENT OF COST 


Q&.R.A .. 33 320 33 320 
FACILITIES 

DIRECT DIST 21 203 21 203 
TRAINING 1 12 1. 12 

TOTAL DIRECT LABOR 24 279 525 '5,?76 . . 6,o55 
MATERIAL 247 247 
LOGISTIC HARDWARE 

BURDEN 84 84 

TOTAL MATERIAL 331] 331 

TOTAL OTHER
 

TOTAL COST 279 6,107 6,386 



AMLLV 

NON-RECURRING 

PART I 

PROPULSION ANDMECHANICAL -mE/M 
ASSE14BL OR SYSTEM 

TABLE 3.2.2~.1-11 (In Thousands) 

Element of Cost Manhours Manhours Dollars 

Direct Labor 

Eng neering 

Logistics 

Laboratory Tulcian 

Production 

Tooling-

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

321 

64 

79 

4 

33 

2 

Total Direct Labor 503 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

6 

15 

3 

71 

177 

31 

Total Labor - Part I 24 279 

MaLterial 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & AdminisLrative Burden 

Total Material 

TOTAL COST - PART i 
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TABLE 3.2.2 °1.III PROPULSION AND MECHANICAL - ENGINE MODULE 

AMLLV PART II COST SUMMARY A [@ B E C [] (IN THOUSANDS) 

DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTAL 
TOOLING TEST 

N/H $ N/H $ N/H $ M/H $ N/H $ 

ENGINEERING 300 3,543 21 252 321 3,795-

LAB TECHNICIANS 60 583 4 41 64 624 

ELEMENT OF COST ENGINEERING 

TOOLING 79 764 79 764
 

PRODUCTION 
... . ..MANUFACTURING TEST ..... __ ..... 4 36 4 36 

MANUFACTURING TECH. 2 22 2 22
 

Q&RA 12 117 20 193 1 10 33 320 

IDIRECT DIST 20 191 1 12 21 203 

'TRAINING 1 11 1 1 12 

TOT DIRECT LABOR 372 4,1 147 1,474 6 59 525 5,776 

MATERIAL 

LAB. TECHNICIANS -26 ................ 9 135 

TOOLING _ 99 

PRODUCTION 

MFG. TECHNICIANS 3 3
 

Q&RA 4 6 10
 

SUBTOTAL 130 117 247
 

MAT.& ADM. BURDEN 44 40 ... . 84
 
TOTAL MATERIAL 174 157 331
 

TOTAL PART II COST 4,417 1,631 59 6,107
 



AMLLV
 
NON-RECURRING COSTS
 

PART II-A PROPULSION & MECHANICAL SYSTEM- E/M 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING
 

ELEMENT OF COST TABLE 3.2.2.1-IV" MANHOURS DOLLARS 

BASIC DESIGN 300,000 $3,543,000 
60,000 583,200 

1. Laboratory Technicians
 

360,000 4,126,200
 
Subtotal
 

2. Q&RA 	 12,000 116,640
 

TOTAL ENGINEERING LABOR 372,000 $ 4,242;840 

MATERIAL 

3. 	 Laboratory Technicians 126,000 

3,6004. Q&RA 

129,600
Subtotal 


44,064
5. Material and Adm. Burden 

TOTAL MATERIAL 	 $ 173,664 

TOTAL ENGINEERING COST 	 $ 4,416,504 
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AMLLV 
NON-RECURRING COSTS 

PROPULSION & MECHANICAL SYSTEM - E/M 
PART IIB ASSEMBLY OR SYSTEM 

TOOLING 
TABLE 3.2.2.1-V 

COLUMN I COLUMN II COLUMN III 
ELEMENT OF COST MANHOURS MANHOURS DOLLARS 

TOOL DESIGN 21,304 $ 251,600 

1. Lab. Tech. 4,261 41,417 

TOTAL ENGR. 25,565 $ 293,017 

Fabrication and Erection 

Fab. & Assembly 56,420 548,402 
Misc. Charges 4,401 42,778 
Maintain & Add 6,036 
In Scope Changes 621 6 

SUBTOTAL (A) 61,442 597,216 

167,213
2. Tool and Production Planning 17,203 


SUBTOTAL (B) 78,645 	 764,429 

191,105
3. 	Direct Distributable 19,661 

SUBTOTAL (C) 98,306 955,534 
4. 	 Training 1,081 10,507 

SUBTOTAL (D) 99,387 966,041 

5. QD&RA 	 19,877 193,204
 

6. Manufacturing Tech. 1,888 	 22,297 

TOTAL PRODUCTION LAB3OR 121,152 $ 1,181,542 

MATERIAL 

7. Tooling 	 98,735 
8. Lab. Tech. 	 8,948 
9. %.RA 5,963 

10.- Manufacturing Tech. 3,304 
MATERIAL SUBTOTAL (E) 	 $ 116,950 

11. 	 Material & Adm. Burden 39,763 
TOTAL MATERIAL $ 156,713 

TOTAL TOOLING COST 	 $ 1,631,272 
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AMLLV 

PART iB
 
MANUFACTURING
 

MANUFACTURING TEST
 

PROP & MECH. SYSTEM - TOOLING - E/M
 

ASSEMBLY OR SYSTEM
 

NON-RECURRING
 
TABLE 3.2.2.1-VI
 

Element of Cost 


Component TesL 


Component Test Planning 


(1) Subtotal. (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 


Total Mfg. Test Labor 


Material
 

(6.) Q&RA 


(7) 	Mfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burden 


TotaJ Material 


Total Mfg. Test Cost 


Manhours Dullar's 

2,821 27,420 

903 8,774 

3,724 36,194 

1,192 11,581 

4,916 47,775 

54 525 

4,970 48,300 

94 1,115 

5,064 49,415 

994 9,660 

6.058 59,075 

298 

165 

463 

158 

621 

59,696 
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3,2.2.2 Electrical System 



TABLE 3.2.2.2-I 

AMLLV COST SUMMARY ELECTRICAL - ENGINE MODULE A O B [] C[] (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 

M/H $ M/H $ $ $ M/$ 

PROGRAM EXECUTIVE 3 39 3 39 

PROGRAM PLAN. & REPT. 8 99 8 99 

INDUSTRIAL RELATIONS 2 17 2 17 

ENGINEERING 190 2,239 190 2,239 

LAB TECHNICIANS 38 369 38 369 

TOOLING ... ,,,35 342 35 342 

PRODUCTION 

MANUFACTURING TEST 2 16 2 16 

MANUFACTURING TECH. .... _ 1 11 1 11 
Q& RA 16 160 16 160 

FACILITIES 

DIRECT DIST 10 90 10 90 

TRAINING 5- 5 

TOTAL DIRECT LABOR 13 155 292 3,232 305 3,387 

MATERIAL 130 130 

'LOGISTICHARDWARE 

BURDEN 44 44 

TOTAL MATERIAL 174 174 

TOTAL OTHER I 

TOTAL COST 155 3,406 3,561 



MLLV
 

PART I
 

ELECTIRCAL - E/M
 
ASSEMBLY OR SYSTEM
 

TABLE 3.2.2.2-IT 

Element of CQst Manhours 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

190 

38 

35 

2 

16 

Facilities 

Manufacturing Technician 1 

Total Direct Labor 282
 

Program Executive 

Program Planning & Reporting 


Industrial Relations 

Total Labor - Part I 

Material 

Program Planning & Reporting
 

Industrial Relations
 

Material Subtotal
 

Material & Administrative Burden
 

Total Material
 

TOTAL COST - PART I 

243 

(In Thousands) 

Manhours Dollars
 

3 39 

8 99
 

2 17 

13 155 

155 



TABLE 3.2•2.2-III 
-AMLLV PART II COST SUMMARY ELECTRICAL SYSTEM - ENGINE MODULE A E] n [] Cfl (IN THOUSANDS) 

. DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTAL 

ELEMENT OF COST ENGINEERING 
M/H $ M/H $ 

TOOLING 

M/H $ 

TEST 

M/H $ MN/H $ 

ENGINEERING 180 2,126 .10 113 190 2,239 

LAB TECHNICIANS 36 350 2 19 38 369 

TOOLING 35 342 35 342 

PRODUCTION 

MANUFACTURING TEST 2 16 2 16 

MANUFACTURING TECH. 1 10 1 1 11 

Q&RA 7 70 9 86 4 16 160 

]DIRECT DIST 9 85 1 5 10 90 

TRAINING 5 5 

TOTAL DIRECT LABOR 22 66 ,660 3 26 292 .232 

MATERIAL ........ 

LAB. TECHNICIANS 76 4 80 

TOOLING 44 44 

PRODUCTION 

MFG. TECHNICIANS 1 1 

Q&RA 2 '3 5 

SUBTOTAL 78 52 130 

MAT.& ADM. BURDEN 26 18 44 

TOTAL MATERIAL 104 70 174 

TOTAL PART II COST 2,650 26 3,4o6 



PART 

AMLLV 
NON-RECURRING COSTS 

II-A ELECTRICAL SYSTEM -

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING 

E/M 

ELEMENT OF COST TABLE 3.2.2.2-IV MANHOURS DOLLARS 

BASIC DESIGN 

1. Laboratory Technicians 

Subtotal 

2. Q&RA 

180,000 

36,000 

216,000 

7,200 

$2,125,800 

349,920 

$2,475,720 

69,984 

TOTAL ENGINEERING LABOR 223,200 $2,545,704 

MATERIAL 

3. Laboratory Technicians 

4. Q&RA 

Subtotal 

5. Material and Adm. Burden 

TOTAL MATERIAL 

$ 75,600 

2,16 

$ 77,760 

26,438 

$ 104,198 

TOTAL ENGINEERING COST $2,649,902 
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AMLLV 
NON-RECURRING COSTS 

ELECTRICAL SYSTEM - E/M 

PART iB ASSEMBLY OR SYSTEM 
TOOLING 

TABLE 3.2.2.2-V COLUMN I COLUMN II COLUMN III 

ELEMENT OF COST 	 MANHOURS MANHOURS DOLLARS 

TOOL DESIGN 	 9,523 $112,467 

1. 	Lab. Tech. _ 18,517
 

TOTAL ENGR. 11 428 $130,984
 

Fabrication and Erection'
 

Fab. & Assembly 25,220 $245,138
 
*Misc. Charges 1,991 19,353
 
Maintain & Add
 
In Scope Changes 277 2,692
 

SUBTOTAL (A) 27,488 $267,183
 

2. 	Tool and Production Planning 7,697 74,815 

SUBTOTAL (B) 35,185 $341,998 

3. 	Direct Distributable 8,796 85IL97
 

SUBTOTAL (C) 43,981 $427,495
 

484 4,704
 

SUBTOTAL (D) 44,465 $432,199
 

4. Training 


5. Q&RA 	 8,893 86,440
 

6. Manufacturing Tech. 845 	 9,979
 

TOTAL PRODUCTION LABOR 54,3 $528,618 

MATERIAL 

7. Tooling 	 $ 44,135
 
8. Lab. Tech. 	 4,001
 
9. Q&RA 	 2,668
 

10. 	Manufacturing Tech. 1,479 
MATERIAL SUBTOTAL (E) $ 52,283 

11. 	 Material & Adm. Burden 17,776 
TOTAL MATERIAL $ 70 059 

$729,661
TOTAL TOOLING COST 
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MLLV 

PART lIB
 
MAN UFACTURING
 

MANUFACTURING TEST
 

ELECTRICAL SYSTEM - TOOLING -

ASSEMBLY OR SYSTEM
 
NON-RECURRING 

TABLE 3.2.2.2-VI 

Element of Cost 

Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	D-irect DistributabLe 


Subtotal (B) 


(3) 	 Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 


Total Mfg. Test Laboi 


Material
 

(6) Q&RA 


(7) Mfg. Tech. 


Subtotal 	 (E) 

(8) Material & Adm. Burden 

Total Material 


Total Mfg. Test Cost 


E/M 

Manhours Do lil.i, 

1,261 12,257 

404 3,922 

1,665 16,170 

533 5,177 

2,198 21,356 

24 234 

2,222 21,590 

42 498 

2,264 22,088 

444 4,318 

2,708 26,406 

133 

74 

207 

70 

277 

26,683 
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3.2.2.3 Instrumentation System 

24 8
 



TABLE 3.2.2.3-I 
AMiLV COST SUMMARY INSTRUMENTATION - ENGINE NODULE A El B g CC] (IN THOUSADS) 

PROGRAM MoR. CONT. END ITEM FACILITIE LOGISTICS TOTAL 
ELEM T OF COST PART I PART I PART III PART IV OTHER 

M/H $ M/H - $ - OT/E $ 

PROGRAM EXECUTIVE 7 87 7 87 

PROGRAM PLAN. & REPT. 19 ... 219 ___ 19 219 

INDUSTRIAL RELATIONS 4 39 4 39 

ENGINEERING 459 5,420 459 5,420 

LAB TECHNICIANS 92 893 92 893 

TOOLING 33 322 33 322 

PRODUCTION 

MANUFACTURING TEST 5 55......... -5 55 
MANUFACTURING TECH. 1 12 1 12 

Q & R A 28 271 28 271 

FACILITIES 

DIRECT DIST 10 99 . ..... 10 99 
TRAINING 1 4 1 4 

TOTAL DIRECT LABOR 30 345 629 7sO76 ' _.... 659 7,421 

MATERIAL 245 245 

LOGISTIC HARDWARE 

BURDEN 83 83 

TOTAL MATERIAL 328 328 

TOTAL OTHER _ . ..... "' 

TOTAL COST j345 7,404 7,749 



AMLLV 

Element of Cost 

PART .t 

INSTRUMENTATION - E/M 

ASSEMBLY OR SYSTEM 
TABLE 3.•2.3-11 

Manhours Manhours 

(In Thousands) 

Dolars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

459 

92 

33 

5 

28 

1 

Total Direct Labor 618 

Program Executive 7 87 

Program Planning & Reporting 

Industrial Relationa 

19 

4 

219 

39 

Total Labor - Part I 30 345 

Matorial 

Program Planning & Reporting 

Industrtal Relations 

Material Subtotal 

MatrtaL & Administrative Burden 

Total Material 

TOTAL COST - PART I 

250 

345 



TABLE 3.2.2.3-111 

AMLLV PART II COST SUMMARY INSTRUMENTATION - E/M A Q B El C [] (IN THOUSANDS) 

DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTAL 

ELEMENT OF COST ENGINEERING 
M/H $ MH $ 

.TOOLING 

M/H $ 
TEST 

MH $ M/H $ 

ENGINEERING 450 5,314 9 106 459 5,420 

LAB TECHNICIANS 90 875 .... 2 18 92 893 

TOOLING 33....322 33 322 , 

PRODUCTION 

MANUFACTURING TEST __ 5 55 5 55 
MANUFACTURING TECH. 1 10 2 1 12 

Q&RA 18 175 8 81 2 15 28 271 

IDIRECT DIST 
'TRAINING 

8 
1 

81 
4 

2 
. 

18 10 
...... 1 

99 
4 

TOTAL DIRECT LABOR 558 6,364 62 622 9 90 629 7,076 

MATERIAL 

LAB. TECHNICIANS ....189 4 193 

TOOLING 42 42 

PRODUCTION 

MFG. TECHNICIANS 1 1 

Q&RA 6 2 1 9 

SUBTOTAL 19 . 49 1 245 

MAT.& ADM. BURDEN 66 17 83 

TOTAL MATERIAL 261 66 1 328 

TOTAL PART II COST 6,625 688 91 7,404 



ELEMENT 

PART 

OF COST 

AMLLV 
NON-RECURRING COSTS 

II-A INSTRUMENTATION SYSTEM -

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING 

TABLE 3.2.2.3-IV 

E/M 

MANHOURS DOLLARS 

BASIC DESIGN 

1. Laboratory Technicians 

Subtotal 

2. Q&RA 

450,000 

90,000 

540,000 

18,000 

$5,314,500 

874,800 

$6,189,300 

174,960 

TOTAL ENGINEERING LABOR 558,000 $6,364,260 

MATERIAL 

.- Laboratory Technicians 

4. Q&RA 

Subtotal 

5. Material and Adm. Burden 

TOTAL MATERIAL 

$ 189,000 

_ 5.400 

$ 194,400 

66,096 

$ 260._46 

TOTAL ENGINEERING COST $6,624,756 

252
 



AMLLV 
NON-RECURRING COSTS 

INSTRUMENTATION SYSTEM - E/M 

PART IIB ASSEMBLY OR SYSTEM 
TOOLING
 

TABLE 3.2.2.3-V COLUMN I COLUMN II COLUI 

ELEMENT OF COST MANHOURS MANHOURS DOLLD 

TOOL. DESIGN 8,983 $106, 

1. 	Lab. Tech. 1,797 17, 

TOTAL ENGR. 10,780 L23, 

Fabrication and Erection 

Fab. & Assembly 23,790 $231, 

Misc. Charges 1,856 18, 
Maintain & Add 
In Scope Changes 262 2, 

SUBTOTAL (A) 25,908 $251, 

2. Tool and Production Planning_7,254 

SUBTOTAL (B) 33,162 	 $322,
 

3. 	Direct Distributable 8,291 --


SUBTOTAL (C) 41,453 $402,
 
4,4564. Training 


SUBTOTAL (D) 41,909 $407,
 

81,
8,382
5. Q&RA 


6. 	 Manufacturing Tech. 796 9, 

$498,TOTAL PRODUCTION LABOR 51,087 


MATERIAL
 

$ 41,

7. Tooling 


3, 
2, 

8. Lab. Tech. 
9. Q&RA 

1,
10. Manufacturing Tech. 


MATERIAL SUBTOTAL (E) 	 $ 49, 

11. 	 Material & Adm. Burden 16, 
$ 66,TOTAL MATERIAL 

TOTAL TOOLING COST. $687, 
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AMLLV
 

PART IIB 
MANUFACTURING 

MANUFACTURING TEST
 

INSTRUMENTATION SYSTEM 
- TOOLING -

ASSEMBLY OR SYSTEM
 
NON-RECURRING
 

TABLE 3.2.2.3.-V 
Element of Cost 

Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 

Total Mfg. Test Labor 


Material
 

(6) Q&RA 


(7) Mfg. Tech. 


Subtotal 	 (E) 

(8) Material & Adm. Burden 


Total Material 

Total Mfg. Test Cost
 

E/M 

hours Do l.1,,.l

1,190 11,567 

381 3,701 

1,571 15,268 

503 4,885 

2,073 20,153 

2__3 222 

2,096 2v,375 

40 470 

2,136 20,845 

419 4,075 

2,555 24,920 

126 

70 

196 

66 

262 

25,182 
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3.2.2.4 Flight Control System 
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TABLE '3.2.2.4-I 

AMLLV COST SUMMARY FLIGHT CONTROL - ENGINE MODULE A E] B[] C- (I-N THOUSANDS) 

ELEMENT OF COST 
PROGRAM MGMT. CONT. END ITEM 

PART I PART II 
FACILITIE' 

PART III 
LOGISTICS 

PART IVTOTAL 

H/H $ M/H $ $ T / 

PROGRAM EXECUTIVE 4 48 4 48 
PROGRAM PLAN. & REPT. 10 120 10 120 
INDUSTRIAL RELATIONS 2 22 2 22 

ENGINEERING 153 1,802 153 1,802 
LAB TECHNICIANS 30 296 30 296 

TOOLING 120 1,168 120 1,168 

PRODUCTION 

MANUFACTURING TEST 2 15 2 15 

MANUFACTURING TECH. 3 35 3 35 
Q& R3A 9 - 35 346 

m FACILITIES 

DIRECT DIST 31 297 31 297 
TRAINING 2 16 2 16 

TOTAL DIRECT LABOR 16 190 376 3,975 392 4,165 

MATERIAL 231 231 
LOGISTIC HARDWARE 
BURDEN 787 

TOTAL MATERIAL 309 309 

TOTAL OTHER 

TOTAL COST 190 4,284 4,474 



AMLLV 

PART I 

FLIGHT CONTROL - E/M 
ASSEMBLY OR SYSTEM 

Element of Cost 

Direct Lahor 

TABLE .3.2.2.4-II 

Manhours Manhours 
(In Thousands) 

Dollars 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

153 

30 

120 

2 

35 

3 

Total Direct Labor 343 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

4 

10 

2 

48 

120 

22 

Total Labor - Part I 16 190 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

MateriaL & Administrative Burden 

Total Material 

TOTAL COST - PART I 

257 

190 



TABLE 3.2.2.4-I1 

AMLLV PART II COST SUMMARY FLIGHT CONTAOt - E/M A Q s c [] (IN THOUSANDS) 

DESIGN PRODUCTION & AB. MANACTURING TOTAL 

ELEMENT OF COST ENGINEERING 
M/H $ M/H $ 

TOOLING 

M/H $ 
TEST 

MiH M/H $ 

ENGINEERING 120 1,41? 33 385 153 1,802 

LAB TECHNICIANS 24 233 6 63 30 296 

TOOLING 120 1,168 120 1,168 

PRODUCTION 

MANUFACTURING TEST 2 15 2 15 

MANUFACTURING TECH. 3 34 1 3 35 

Q&RA 5 47 30 295 4 35 346 

DIRECT DIST 30 292 1 5 31 297 

t~' TRAINING ............ 2 16 2 16 
0o TOTAL DIRECT LABOR 149 1,697 224 2.,253 3 " 76 =975 

MATERIAL .......... 

LAB. TECHNICIANS 51 14 65 , 

TOOLING 151 151 

PRODUCTION 

MFG. TECHNICIANS 5 5 

Q&RA 1 9 10 

SUBTOTAL 5_2 179 231 

MAT.& ADM. BURDEN 18 60 78 

TOTAL MATERIAL 70 _9_0c 

TOTAL PART II COST 1,767 2,492 25 4,284 



AMLLV 
NON-RECURRING COSTS
 

PART II-A FLIGHT CONTROL SYSTEM - E/M 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING 

ELEMENT OF COST TABLE 3.2.2.4-IV MANHOUBR DOLLARS 

BASIC DESIGN 	 120,000 $1,417,200
 

1. 	Laboratory Technicians 24,000 233,280
 

Subtotal 144,000 $1,650,480
 

4,800 46,6562. 	Q&RA 


148,800 $1,697,136
TOTAL ENGINEERING LABOR 


MATEyRIAL 

3. 	Laboratory Technicians $ 50,400
 

1,440
4. 	 Q&RA 

$ 	 51,840
 

17,626
 

Subtotal 


5. 	Material and Adm. Burden 


$ 	 69,466TOTAL MATERIAL 


$1,766,602
TOTAL] ENGINEERING COST 
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AMLLV 
NON-RECURRING COSTS 

FLIGHT CONTROL SYSTEM - EiM 
PART IIB ASSEMBLY OR SYSTEM 

TOOLING 
TABLE 3.2.2.4-V 

COLUMN I COLUMN II COLUMN III 
ELEMENT OF COST MANHOURS MANHOURS DOLLARS 

TOOL DESIGN 	 32,545 $384,356 

1. 	Lab. Tech. 6,509 63,267 

TOTAL ENGR. _1,Z4 $447,623 

Fabrication and Erection 

Fab. & Assembly 86,190 $837,766 
Misc. Charges 6,723 65,348 
Maintain & Add 
In Scope Changes 948 9,215 

SUBTOTAL (A) 93,861 $912,329 

2. 	Tool and Production Planning 26,281 255,451 

SUBTOTAL (B) 120,142 $1,167,780 

3. 	Direct Distributable 30,036 291,950
 

SUBTOTAL (C) 150,178 $1,459,730
 

4. 	Training 1,652 16,057
 

SUBTOTAL (D) 151,830 $1,475,787
 

5. Q&RA 	 30,366 295,158 

6. 	Manufacturing Tech. 2,885 34,072
 

TOTAL PRODUCTION LABOR 185,081 $1,805,017
 

MATERIAL 

7. Tooling 	 $ 150,832
 
8. Lab. Tech. 	 13,669
 
9. , RA 	 9,110 

10. 	 Manufacturing Tech. 5,049 
MATERIAL SUBTOTAL (E) $ 178,660 

11. 	Material & Adm. Burden 60,755 
TOTAL MATERIAL $ 239,415 

TOTAL TOOLING COST 	 $2,492 055
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AMLLV 

PART iB 
MANUFACTURING 

MANUFACTURING TEST 

FLIGHT CONTROL SYSTEM - TOOLING - E/M 

ASSEMBLY OR SYSTEM 
NON-RECURRING 

Element of Cost Manhours Do 1t_._ 

Component Test 4,310 41,893 

Component Test Planning 1,379 13,406 

(1) Subtotal (A) 5,689 55,299 

(2) DIrect Distributable 1,821 17,695 

Subtotal (B) 7,510 72,994 

('3) Training 83 803 

Subtotal (C) 7,593 73,797 

(4) Mfg. Tech. 144 1,703 

Subtotal (D) 7,737 75,500 

(5) Q&RA 1,518 14,759 

Total Mfg. Test Labor 9,255 90,259 

Material 

(6) Q&RA 456 

(7) Mfg. Tech. 252 

Subtotal (E)" 708 

(8) Material & Adm. Burden 241 

Total Material t949 

Total Mfg. Test Cost 91,208 
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3.2.2.5 System Assembly 

Preceding page 6Ia2nk
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TABLE 3.2.2.5-I 

AMLLV COST Sukniui SYSTEMS ASSEMBLY - ENGINE MODULE A El B E] C [ (IN THOUSA2NDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 

M/H $ M/H $ THR$ M/H $ 

PROGRAM EXECUTIVE 7 78 7 78 

PROGRAM PLAN. & REPT. 17 197 17 197 

INDUSTRIAL RELATIONS 4 35 4 35 

ENGINEERING 450 5,314 450 5,314 

LAB TECHNICIANS. 90 875 90 875 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

S Q.&R A 18 175 18 175 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 28 310 558 6,364 586 6,674 

MATERIAL 195 195 

LOGISTIC HARDWARE 
BURDEN 66 66 

TOTAL MATERIAL 261 261 

TOTAL OTHER 

TOTAL COST 3,935 



AMLLV 

Element of Cost 

PART I 

SYSTEMS ASSEMBLY - E/M 

ASSEMBLY OR SYSTEM 

TABLE 3.2.2.5-11 

h Manhours 

(In Thousands) 

Dollars 

Direct Labor 

Engineering 

Logisics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

450 

90 

18 

Total Direct Labor 558 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

7 

17 

4 

78 

197 

35 

Total Labor - Part 1 28 310 

Matria L 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & AdminisLrative-Burden_ 

Total Material 

TOTAL COST - PART I 310 
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TABLE 3.2.2.5-I1 

AMLLV PART II COST SUMMARY SYSTEMS ASSEMBLY - E/M A [] B I] c (IN THOUSANDS) 

ELEMENT OF COST 
DESIGN 

ENGINEERING PRODUCTION 
DESIGN & FAB. 

TOOLING 
MANUFACTURING 

TEST TOTAL 

M/H $ M/H $ M/H $ N/H $ M/H $ 
ENGINEERING 450 5,314 450 5,314 

LAB TECHNICIANS 90 875 go 875 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q&RA 18 175 18 175 

[DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 558 6,364 558 6,364 

MATERIAL 

LAB. TECHNICIANS 189 189 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 

Q&RA 6 6 

SUBTOTAL 195 195 

MAT. & ADM. BURDEN 66 66 
TOTAL MATERIAL 261 261 

TOTAL PART II COST__________6,625 _______ __________6,625 



AMLLV 
NON-RECURRING COSTS 

PART II-A SYSTEMS FINAL ASSEMBLY - E/M 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING 

ELEMENT OF COST TABLE 3.2.2.5-IV MANHOURS DOLLARS 

BASIC DESIGN 	 450,000 $5,314,500
 

1. LAboratory Technicians 90,000 874.80
 

Subtotal 	 540,000 $6,189,300
 

2. Q&RA 	 18,000 174,960~
 

TOTAL ENGINEERING LABOR 558,000 $6,364, 260 

MATERIAL 

3. Laboratory Technicians 	 $ 189,000 

4. 	 Q&RA __5_,400 

Subtotal $ 194,400 

5. 	Material and Adm. Burden $ 66,096 

TOTAL MATERIAL $ .. 9 

TOTAL ENGINEERING COST 	 $6,6247
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3.2.3 Injection Stage Liquid Engines 

The Get Ready costs for the 250K thrust engine were developed from the 
parametric cost data supplied by Pratt and Whitney, and are displayed in 
Table 3.2o 3. 0-I. 

Precpeding :page blank.
 



TABLE 3-2.3.0-1 ENGINES - ENGINE NODULE 

AMLLV COST SUMMARY A ] BE] C[] (Il THOUSANDS) 

PROGRAM EGMT. CONT. END ITEM FACILITIEE LOGISTICS TOTA 

ELEMENT OF COST PART I PART II PART III PART IV 
M/H $ M/H $ _ $ _ $ M/H $ 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 20,400 o20,400 

LAB TECHNICIANS 

TOOLING 24,g900 ..... 24,900 

PRODUCTION ,I.6,. 6,o000 , 

MANUFACTURING TEST 

MANUFACTURING TECH. 

S Q& RA 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 51,300 51,300 

MATERIAL 13,365 13,365 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 13,365 13,365 

TOTAL OTHER *8,900 8,900 

TOTAL COST 51,300 13,365 8,900 73,565 

* GSE 



AMLLV 
ONE MODULE INJECTION STAGE
 

ENGINE
 

TABLE 3.2.3.o-11 

"A" COSTS 

Engineering $20.4M 
Test
 
Equipment .?
 
Tooling 7.1
 
Fabrication
 

Subtotal $28.2M 

Production
 

Tooling $17.8M
 
Equipment 5.3X
 
GSE 8.98 

$32.GM
Subtotal 


$13.4M
Facilities 


$13.4M 

Total $73.6M 
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AMLLV 
LIQUID ENGINE FACILITIES AND EQUIPMENT 

TABLE 3.2.3.0-111 Facilities Eauioment 

Non-Recurring
 

Injection Stage $ 6,962,000 $ 6,403,000
 

272
 



3.2.4 Ground Support Equipment (GSE) 

The Get Ready cost for the engine module GSE includes: 

Test and Checkout Equipment: 

Electrical test station
 
Mechanical test station
 
Data system test station
 
Interconnection equipment
 
Checkout auxiliary equipment
 
Test, checkout, calibration and maintenance equipment
 
Subsystems, test equipment
 
Subassemblies and parts test
 
Data processing station
 

Handling and Transportation Equipment: 

Stage handling equipment
 
Component handling equipment
 
Stage transportation equipment
 

The Get Ready costs associated with this equipment is displayed in Table 3.2.4. 0-I. 
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TABLE 3.2.4.0-I GSE - ENGINE MODULE 

AMLLV COST SUMMARY A Q B ] CEF] (I- THOUSARDS) 

PROGRAM MGNT. CONT. END ITEM FACILITIES LOGISTICS TEAL 

ELEMENT OF COST PART IN../MH $ PART II/ ,$ PART III PART IV$ OT1EOTHR /H 

PROGRAM EXECUTIVE 6 68 6 68 

PROGRAM PLAN.& REPT. 1 171 .... 15 171 

INGDUSTRIAL RELATIONS 30 3 30 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 363 3,527 363 3,527 

PRODUCTION 

MANUFACTURING TEST 17 167 17 167 

MA UFACTURING TECH. 9 108 9 108 

Q & R A 97 938 97 938 

FACILITIES 

DIRECT DIST 96 935 96 935 

TRAINING 5 5.....51 5 51 

TOTAL DIRECT LABOR 24 269 87 5726 611 5,995 

MATERIAL 1 1,047 1,047 

LOGISTIC HARDWARE 

BURDEN 356 356 

.. OTAL MATERIAL 1 1,403 1,404 

TOTAL OTHER 

TOTAL COST 270 7,129 7,399 



- AMLLV 
NON-RECURRING 

PART I 

GSE - E/H 

ASSEMBLY OR SYSTEM 

Element of Cost 

TABLE 3.2.4.0-Il 

M Manhours 

(In Thousands) 

Dol] ars 

Direct Labor 

Engi neering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

363 

17 

97 

7 

Total Direct Labor 484 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

6 

15 

3 

68 

171 

30 

Total Labor - Part I 24 269 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

1 

1 

Material & Administrative- Burden 

Total Material 1 

TOTAL COST - PART I 

275 

270 



TABLE 3.2.4.0-II GSE - E/M 

AMLLV PART II COST SUMMARY A fn B [ C] (IN THOUSANDS) 

ELEMENT OF COST ENGINEERING PRODUCTION MANUFACTURING TOTAL 

ELEMENTOFCOST 
/H $ M/H $ 

TOOLING 
M/H $ 

TEST 

M/H $ M/H 

TOTAL ___ 

$ 
ENGINEERING 

LAB TECHNICIANS 

TOOLING ___ ,2 ___~ 6 ,2 

PRODUCTION 

MANUFACTURING TEST 17 167 17 167 

MANUFACTURING TECH. 
Q&RA 

... ___ 8 
98 

103 
103 

1 
46 

9 
,,97 

108 
108 

iDIRECT DIST . 9 892 5 46 97 938 

TRAINING 

TOTAL DIRECTMATERIAL LABOR 
___ _ 4_9 

5 ,4559 ....5,453 28 
2 

2273 
5 

5587 
51 

575,726 
MATERIAL 

LAB. TECHNICIANS 

TOOLING 1,002 1,002 

PRODUCTION 

MFG.. TECHNICIANS 15.... 1 16 

Q&RA 28 1 

SUBTOTAL i28045 2 1,047 

MAT. & ADM. BURDEN 1,045 2 356 

TOTAL MATERIAL 3551,400.. ... . 3 1,03 , 

TOTAL PART II COST 6,853 276 7,129 



AMLLV 
NON-RECURRING COSTS 

GSE E/M
 
PART II ASSEMBLY OR SYSTEM 

TOOLING 

TABLE 3.2.4.0-TV COLUMN I COLUMN II COLUMN III 

ELEMENT OF COST MANHOURS MANHOURS DOLLARS 

TOOL DESIGN 

1. Lab. Tech.
 

TOTAL ENGR_
 

(In Thousand!
Fabrication and Erection 


Fab. & Assembly 260,344 2,531
 

Misc. Charges 20,307 197
 

Maintain & Add
 
28In Scope Changes 2.864 


2,756
SUBTOTAL 	 283,515 


771
 

3,527
 

2. Tool and Production Planning 79,384 


362,899 


882
 

SUBTOTAL 


90,725 


4,409
 
3. Direct Distributable 


453,624
SUBTOTAL 
494,990
4. 	 T 

4,458458,614SUBTOTAL 

-892
91,723
5. Q&RA 


6. Manufacturing Tech. 8,714 	 103
 

5,453TOTAL PRODUCTION LABOR 559,051 


MATERIAL
 
.1,002
 

7. Tooling 

8. Lab. Tech. 	 28
 
9. Q&RA 	 15 

10. 	Manufacturing Tech.
 

MATERIAL SUBTOTAL 
 1,045
 

355
11. Material & Adm. Burden 


TOTAL MATERIAL 1 ,T
 

TOTAL TOOLING COST
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AMLLV 

PART IIB 
MANUFACTURING 

MANUFACTURING TEST 

GSE - E/M 

ASSEMBLY OR SYSTEM 
NON-RECURRING 

TABLE 3.2.4.0-v 

Element of Cost Manhours DoI ] ars 

Component Test 13,017 126,525 

Component Test Planning 4,165 40,484 

(1) Subtotal (A) 17,182 167,009 

(2) Direct DistributabLe 5,498 _3,441 

Subtotal (B) 22,680 220,450 

(3) Training 249 2,420 

Subtotal (C) 22,929 222,870 

(4) Mfg. Tech. 436 5,149 

Subtotal (D) 23,365 228,019 

(5) Q&RA 4,673 45,422 

Total Mfg. Test Labor 28,038 

Material 

(6,) Q&RA 1,402 

(7) Mfg. Tech. 763 

Subtotal (E) 2,165 

(8) Material & Adm. Burden 736 

Total Material 2,901 

Total Mfg. Test Cost 276,342 
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AMLLV
 
PART II
 

NON-RECURRING COST
 
GSE E/M
 

ASSEMBLY OR SYSTEM 

Element of Cost TABLE 3.2.4.0-vI 


Test and Checkout Equipment:
 

General Equipment 

Electrical Test Station 

Mechanical Test Station 

Data Systems Test Station 

Interconnect Equipment 

C/O Auxilliary Equipment 

Test, Checkout, Calibration, and
 

Maintenance Equipment 

Subsystems Test Equipment 

Subassemblies and Parts Test 

Data Processing Station 

Engine Test and Checkout Equipment 


Handling and Transportation Equipment:
 

General Equipment 

Stage Handling Equipment 

Component Handling Equipment 

Stage Transportation Equipment 

Engine Handling Equipment 


Total NGSE 


Manhours Material Cs)
 

8,247 $ 31,751
 
269 1,036
 
559 2,152
 

1,258 4,843
 
8,683 33,430
 

13,398 51,582
 

286 1,101
 
43,258 166,543
 
48,858 188,103
 

68 262
 
20,722 79,780
 

4,012 15,446
 
94,560 364,056
 
12,771 49,168
 
2,423 9,329
 
972 3,742
 

260,344 $1,002,324
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3.2.5 Manufacturing Facility - Injection Stage Engine Module 

Get Ready Costs associated with the Engine Module for additions to the Main 
Stage manufacturing building, post manufacturing, and stage test building 
and the office building plus the additional capital equipment are displayed in 
Table 3.2.5.0-I 

Transportation costs are also included for such items as barges, the tow 
vehicle, the land transporter, and the cost for the barge trip from the 
manufacturing facility to the launch site. 

For a detailed description of the manufacturing facility refer to Volume III of 
this report. 

IiPreceing 'e.bank 
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TABLE 3.2.5.0-I 

ANLLV COST SUMMARY 

ELEMENT OF COST 

i 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATONS
 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION
 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE 
BURDEN 

TOTA MATERIAL 

TOTAL OTHER 


TOTAL COST 


MANUFACTURING FACILITY - ENGINE MODULE 

A [3 Bs] C] (IN THOU3ADS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 

PART I PART II PART III PART IV 
TOTALTOTTL 

/H $ M/H $ $ $ OTHER X/H $ 

_ 58.265 58,265 

58,265 58,265 



MN4LLV 
RECURRING COST SUMMARY 

ANNUAL 
ENGINE MODULE 

FACILITIES & TRANSPO TATION 
(DOLLARS IN THOUSANDS) 

Element of Cost 

TABLE 3.2.5•0-I 

Facilities Equipment Transoortation 

Manufacturing Bldg. 
VerticaL Assy. Bldg. 
Post Mfg. -& Stage Test Bldg 
Liquid Engine Mfg. Bldg. 
Office 

26,995 
4,813 
1,500 

4,469 

14,113 
1,531 

100 

29 

Subtotal 37,777 16,273 

Transoortation 

-Barge 
Tow Vehicle 

Land Transporter 

,592 

Subtotal 
4,21-5 

Totals 

Transportatior 

Equipment 

4,215 

16,273 

(1) 

Facilities 

Barge Trips 

37,777 

TOTAL i4ANUFACTURING FACILITIES 
ANNUAL RECURRING COST 

58,265 
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3.2.6 Launch Complex Facility 

That share of the Launch Complex Facility for the injection stage - engine module 
consists of an appropriate allocation of land, buildings, utility systems, machinery, 
laboratory equipment, electronic equipment, furniture, office equipment, vehicles 
and other equipment used in launching operations. 

The costs of this facility associated with the engine module are displayed in Table 
3.2.6.0-I. 
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TABLE 3.2.6.0-I ENGINE MODULE - LAUNCH COMPLEX FACILITY 

AIMLV COST SUMMARY A ] C[]Oc3 (I5 THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE,' LOGISTICS TOTAL 

ELEKENT OF COST PART I PART II PART III PART IV 

$ $ TEOH 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

M MANUFACTURING TECH. 
co
Ln Q& RA 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 2,100 2,100 

TOTAL COST 

I -2,100 2,100 



AMLLV
 
LAUNCH COMPLEX FACILITIES 

NON-RECURRING 
(DOLLARS IN THOUSANDS) 

TABLE 3.2.6.0-I 

BRICK AND MORTAR 

1. 	 Site Development Canal, Hyd. Fill, etc. $ 46,000
 

2. 	 Reinforce Concrete Launch Pad (Flame Deflect) 209,440
 

3. 	 Propellant Storage and Transfer and Disposal
 
Systems 83,250
 

4. 	 Launch and Test Control Center 23,800
 

5. 	 Off-Site Support Complex 31,613
 

6. 	 Stage Storage Acceptance Test & Checkout 5,000
 

$339,103
 

GROUND SUPPORT EQUIPMENT
 

1. 	 Gantry Equipment $ 22,610 

2. Unloading Crane 6,545
 

3- Service Structure 58,671
 

4. 	 Umbilical Tower 14,092
 

5. 	 SRN Aft Support Structure 12,896 

6. 	 SIN Fwd. Attach. 8,680
 

7. 	 Core Support and Hold Down Boom 17,112
 

$140,606
 

EQUIPMENT (GENERAL)
 

1. 	 Test 129,150.
 

2. 	 Off Site Support 20,184
 

$149,334
 

TOTiAL LAUNCH FACILITIES 	 $689,043
 

NOTE: 	 Estimated 512,047 - Single Stage 
Estimated 2,100 - Engine Module* 
Estimated 174,896 - Solid Rocket Motor 

689,043
 

THe cost associated with the Engine Module was allocated from the total
 

Launch Complex cost.
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3.3 INJECTION STAGE - FUEL MODULE 

The Get Ready costs for the injection stage - fuel module are displayed in 
Figure 3.3.0.0-1. Basically, this cost consists of only the additional cost 
associated with designing the structure for the fuel module. Engine, systems, 
GSE, manufacturing and launch facilities costs, shown in 3.2.2 through 3.2.6, 
are adequate to support the fuel module requirements. 
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FUEL MODULE 
$710 

3.3.0.01 

DELTA 
STRUCTURES| 

$710 

" 3.3.1LO 

fl)( lARS v, TIHOUSANIDS) 

FIGURE 3.3.0.0-1 AMLLV INJECTION STAGE FUEL MODULE GET READY, "A" COSTS 
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TABLE 3.3.0.0-I 

AMLLV COST SUMMARY FUEL MODULE A [ B [] C[ (IN moUSAsS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE' LOGISTICS 

ELEMENT OF COST PART I PART II PART III PART IV OTHER TOTAL 

MIH $ MIH $ $ $ /H 
PROGRAM EXECUTIVE 1 7 1 7 
PROGRAM PLAN. & REPT. 2 19 2 19 

INDUSTRIAL RELATIONS 3 -

ENGINEERING 45 532 45 532 

LAB TECHNICIANS 9 106 9 106 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 2 17 2 17 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 3 29 56 655 59 684 

MATERIAL 19 19 

LOGISTIC HARDWARE 
BURDEN 7 

TOTAL MATERIAL 26 26 

TOTAL OTHER 

TOTAL COST 29 681 710 
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3.3.1 Structures 

Precedig pageflank
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TABLE 3.3.1.0-I
 

AMLLV COST SUMMARY STRUCTURES - FUEL MODULE A E] B [] C[ (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 

OF COST PART I PART II PART III PART IV OTHERTOTALELEMENT 
__/H $ MN/H $ A O,E / 

PROGRAM EXECUTIVE 1 7 1 7 
PROGRAM PLAN. & REPT. 2 19 2 l2 
INDUSTRIAL RELATIONS , 

ENGINEERING 45 
 _2 4553
 

LAB TECHNICIANS 9 106 
 9 106 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 
Q& RA 2 1, 2 7
 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 3 29 56 655 ,5_9 684
 

MATERIAL 19 
 19 
LOGISTIC HARDWARE 
BURDEN 7 7 

TOTAL MATERIAL 26 
 26
 

TOTAL OTHER
 

TOTAL COST 
 29 681
 



LMLLV 

PART I 

DESIGN - F/M 
ASSEMBLY OR SYSTEM 

Element of Cost 

TABLE 3.3.1.0-111 

Nanhours Manhours 
(In Thousands) 
Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

45 

9 

2 

Total Direct Labor 56 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1 

2 

7 

19 

Total Labor - Part I 3 29 

xtorial 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative-Burden 

Total Material 

TOTAL COST - PARE I 
293 

29 



TABLE 3.3.1.0-IV 
ANLLV PART II COST SUMMARY DESIGN - FUEL MODULE A U B [ C [] (IN THOUSANDS) 

ELEMENT OF COST 

DESIGN 
ENGINEERING 

PRODUCTION DESIGN & FAB. 
TOOLING 

MANUFACTURING
TEST 

TOTL 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 45 532 45 532 

LAB TECHNICIANS 9 106 9 106 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q&RA 2 17 2 17 

IDIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 56 655 56 655 

MATERIAL" 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 

Q&RA 

SUBTOTAL 

MAT. & ADM. BURDEN 

TOTAL MATERIAL 

18 
1 

19 

7 

26 

181 

19 

7 

26 

TOTAL PART II COST 
681 681 



AMLLV 
NON-RECURRING COSTS 

PART II-A DESIGN - F/M 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING 

ELEMENT OF COST TABLE 3.3.1.0-V MANHOURS DOLLARS 

BASIC DESIGN 

1. Laboratory Technicians 

Subtotal 

2. Q&RA 

45,000 

9,000 

54,000 

1,800 

$531,450 

106,290 

$637,740 

17,496 

TOTAL ENGINEERING LABOR 55,800 $655,236 

MATERIAL 

3- Laboratory Technicians 

4. Q&RA 

Subtotal 

5- Material and Adm. Burden 

TOTAL MATERIAL 

$ 18,900 

54 

$ 19,440 

6,610 

U___50 

TOTAL ENGINEERING COST 
$681,286 
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3.4 SRM STAGE FIXED COST 

The Get Ready Costs associated with the SRM's were classified into two 
categories, i.e.: (1) SRM fixed costs, and (2) SRM quantity sensitive costs. 

This was necessary in order to compensate for the various combinations of 
SRM's that can be used within the baseline AMLLV vehicle family i. e., 2 to 12 
SRM's per vehicle. 

The Get Ready Costs in this paragraph are for those items which are not 
considered quantity sensitive to the number of SRM's per vehicle, i.e.: 

a. The delta cost associated with designing the alternate (heavy weight) 
forward skirt. 

b. The design of the other structures. 

c. The design of the SRM motor. 

d. The Launch Complex Facility. 

The costs shown for the GSE and production facility are based on providing for 
a production rate of 24 SRM's per year 

The total "FIXED" Get Ready Costs are shown in Figure 3.4.0.0-1. 
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SSM STAGE
 
FIXED
 

$311,785 

3.4.0.0 

SKT. 
$30,356 

3.4.1.0] 

STRUCTURE
 
$33,933
 

3.4.2.01 

MOTOR
 
$61,094
 

3.4.3.01 
LAUNCH
 

COMPLEX FAC.
 
$174,896 

3.4.4.0 
FAC.

$8,434 

3,4.5,o1.4..

GEE$3,072 

3.4.6.0 

(1)OlAIIS IN TIlitSANDS) 

FIGURE 3.4.0.0-1 AMLLV SRtM STAGE FIXED COST GET READY, "A" COSTS 
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TABLE 3.4.0.0-I 

AMLLV COST SUMMARY TOTAL SRK STAGE (FIXED) A [ BE] C[ (I THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

EL34ENT OF COST PART I PART II PART III I PART IV 

MEE $N/H $ $ M OTHER - $ 
PROGRAM EXECUTIVE 70 844 70 844 
PROGRAM PLAN.& REPT. 178 2,094 ........... 21782,094 
INDUSTRIAL RELATIONS 40 405 40 405 

ENGINEERING 1,155 13,626 1,155 13,626 

LAB TECHNICIANS 185 1,791 185 1,791 

TOOLING I . . .. 
2,792 
...... 

27,148 
... 

2,792 27,148 
.... 

PRODUCTION 

MANUFACTURING TEST 60 583 60 583 

% MANUFACTURING TECH. 68 825 68 825 

Q& RA 729 .7,077 729 7,077 

'FACILITIES 

DIRECT DIST 718 6,980 718 

TRAINING 40 386 40 386 

TOTAL DIRECT LABOR 288 3,343 5,747 58,416 6,035 61,759 

MATERIAL 7 62,177 62,184 

LOGISTIC HARDWARE 
BURDEN 1 1 1,439 1,440 

TOTAL MATERAL 8 63,,616 63,624 

TOTAL OTHER 3,072 186_,40,186,02 

TOTAL COST 3,351 122,032 183,330 3,072 311,785 

See Table 3.4.6.0-I
 



3.4. 1 Delta Costs for the Alternate (Heavy Weight) Forward Skirt 

The Get Ready costs shown in this section are those associated with designing the 
heavy weight forward skirt. This cost is a delta which is over and above the 
cost of the standard (lightweight) forward skirt. 
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TABLE 3.4.1.0-1 
AMLLV COST SMMY ALTERNATE 

PROGRAM MGMT. 

ELEMENT OF COST PART I 
_ _ _IH $.. 

PROGRAM EXECUTIVE 33 390 
PROGRAM PLAN. & REPT. 81 957 

INDUSTRIAL RELATIONS 18 196 

ENGINEERING 

LAB TECHNICIANS , 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 132 1,543 

MATERIAL - 4 

LOGISTIC HARDWARE 
BURDEN 1 

TOTAL MATERIAL 5 

TOTAL OTHER 

TOTAL COST 1,548 

FORWARD SKIRT A El B D C[] (IN THOUSAN 
CONT. END ITEM FACILITIE LOGISTICS 

PART II PART III PART IV OTHER TOTAL 

14/H $ O$HE$ $ 

33 390 
. .. 81 957 

................ 18 196
 
449 5,302 _ 449 5,302 

874 90,,, 874 

1,266 12,035 1,266 12,305 

60 583 ....... 60 583
 

32 392 . 32 292
 

340 3,304 
 304 3,304
 

336 3,268 . .. ..... 336 3,268
 
19 183 
 19 183
 

2,592 26,211 ' 2,724 27,754
 

1,939 1,943
 

658 " 659
 
2,597 
 2,602
 

28,808 30,356
 



AMLLV 

NON-RECURRING 

PART I 

ALTERNATE FORWARD SKIRT 

ASSE4BLY OR SYSTEM 
TABLE 3.4.1.0-1I 

Element of Cost Manhours Manhours Dol]ars 

Direct Labor 

Eng:ineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

829 

166 

1,266 

60 

340 

31 

Total Direct Labor 2,692 

Program Executi've 

Program Planning & Reporting 

Industrial Relations 

33 

81 

18 

390 

957 

196 

Total Labor - Part I 132 1,543 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

2 

2 

4 

1 

Total Material 5 

TYTAL COST - PART I 1,548 
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TABLE 3.4.1.0-III 
AMLLV PART II COST SUMMARY ALTERNATE FORWARD SKIRT A ED B [] C [] (IN THOUSANDS) 

DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTALTOTAL
TOOLING
ENGINEERING
ELEMENT OF COST 
TEST 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 105 1,240 344 4,062 449 5,302 

LAB TECHNICIANS 21 204 69 670 90 874 
TOOLING 1,266 12,305 1,266 12,305 

PRODUCTION 

MANUFACTURING TEST 60 583 60 583
 

MANUFACTURING TECH. 30 374 2 18 32 392
 

Q&RA 4 38 320 3,110 16 156 340 3.3o4 

_, 19 

:TRAINING 18 175 1 8 19 183
 

TOTAL DIRECT LABOR 130 1,482 2,364 23,777 98 952 2,592 26,211
 

MATERIAL
 

LAB. TECHNICIANS 45 145 190
 
TOOLING 1,592 *1,592
 

PRODUCTION
 

IDIRECT DIST _17 081 28 qss6 . 2 

MFG. TECHNICIANS 52 3 
Q&RA I 96 5 102 

SUBTOTAL 46 1,885 8 1,939 

MAT.& ADM. BURDEN 15 641 2 658 
TOTAL MATERIAL 61 2,526 10 2,597 

TOTAL PART II COST 
_________ ,543 26,303 962 _ ___ 28,808 
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ANLLV 

PART liB 
MANUFACTURING
 

MANUFACTURING TEST 

ALTERNATE FORWARD SKIRT - TOOLING 

ASSEMBLY OR SYSTEM 
IST UNIT COST 

TABLE 3.4.1.O-IV 

Element of Cost 

Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B') 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


s) Q&RA 


Total Mfg. Test Labor 


Material
 

(6.) Q&RA 


(7) Mfg. Tech. 


Subtotal 	 (E) 

(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


ManHours Doll ars 

45,474 442,008 

14,551 141,442 

60,025 583,450 

19.209 186,705 

79,234 770,155 

872 8,471 

80,106 778,626 

1,522 '17,975 

81,628 796,601 

16,021 155,725 

97,649 952,326 

4,806 

2,663 

7,469 

2,540 

10,009 

962,335 
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AMLLV 
NON-RECURRING COSTS 

PART II ALTERNATE FORWARD SKIRT 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING 

ELEMENT OF COST TABLE 3.4.1.0-V MANHOURS DOLLARS 

hA:;1C DESIGN 105 1,240 

1. 	 Laboratory Technicians 21 204 

Suhtotal 126 1,444 

2. Q&RA 4 38 

TOTAL ENGINEERING LABOR 130 1,482
 

MATERIAL 

3. Laboratory Technicians 45 

it, Q&RA 1 

Subtotal 46 

';. Material and Ada. Burden 15 

TOTAL MATERIAL 61 

TOTAL ENGINEERING COST 	 1,543 
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AMLLV
 
NON-RECURRING COSTS 

ALTERNATE FORWARD SKIRT 

PART iB ASSEMBLY OR SYSTEM 
TOOLING 

TABLE 3.4.1.0-I COLUMN I COLUMN II COLUMN III 

ELEMENT OF COST 	 MANHOURS MANHOURS DOLLARS 

TOOL DESIGN 	 344 $ 4,062 

69 670
 

TOTAL ENGR. 


1. Lab. Tech. 


413 4,732
 

Fabrication and Erection
 

Fab. & Assembly 900 909 8,836 
Misc. Charges 7? 680 
Maintain & Add 
In Scope Changes 10 	 97
 

SUBTOTAL (A) 989 9,613
 

2,692
 

SUBTOTAL (B) 1,266 12,305
 

3,081
 

2. Tool and Production Planning 277 


317 


SUBTOTAL (C) 1,583 15,386
 

3. Direct Distributabl( 


175
18 


SUBTOTAL (D) 1,601 15,561
 

4. Training 


5. Q&RA 	 320 3,110
 

6. 	Manufacturing Tech. 30 374
 

19,045
1,951
TOTAL PRODUCTION LABOR 


MATERIAL 

7. Tooling 	 1,592 
8. Lab. Tech. 	 14 
9. Q&RA '9
 

10. 	Manufacturing Tech. 52
 

MATERIAL SUBTOTAL (E) 1,885
 

641
11. 	 Material & Adm. Burden 


TOTAL MATERIAL 
 2,526 

26,303
TOTAL TOOLING COST 


30i 



3.4.2 Stage Structures for SRM 

The Get Ready costs shown in Table, 3.4.2. 0-1 are for the design, fabrication and 
assembly, and tool setup for other structures such as: Aft skirt fittings, nose 
cone and forward skirt of the SRIM. 
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TABLE 3.4.2.0-I 

AMLLV COST SUMMARY SRM - STRUCTURE A El B CC] (IN THOUSAlMS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHERTOTA 

M $ / $ $ $ MOTHER/H $ 
PROGRAM EXECUTIVE 29 356 29 ....... 356 

PROGRAM PLAN. & REPT. 76 892 76 892 

INDUSTRIAL RELATIONS 17 157 17 157 
ENGINEERING 472 5,568 472 5,568 

LAB TECHNICIANS 95 917 95 917 

TOOLING 1,526 14,843 1,526 14,843 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 36 433 36 433 

Q& R A 389 3,773 389 3.773 

FACILITIES 

DIRECT DIST _ 382 3.712 382 3,712 

TRAINING 21 203 21 203 

TOTA DIRECT LAOR 122 1,405 2,921 29,449 1.. 3,043 30,854 

MATERIAL 3 2,295 2,298 

LOGISTIC HARDWARE 

BURDEN 781 781 

TOTAL MATERIAL 3 3,076 3,079 

TOTAL OTHER 

TOTAL COST 1,408 32,525 33,933 



TABLE 3.4.2.1-I 

AiffLV COST SUMMARY SPM - AFT S1IRT A JZ B [] C[] (IN THOUSX-S) 

ELEMENT OF COST 
PROGRAM MGMT. CONT. END ITM 

PART I PART II 
ACILITIEE LOGISTICS 
PART III PART IV OTR 

TOTAL 

N/H $ M/H $ , $/H $ 

PROGRAM EXECUTIVE 3 39 3 T 

PROGRAM PLAN. & REPT. 8 98 .8 98 

INDUSTRIAL RELATIONS 2 17 2 17 

ENGINEERING 54 632 54 532 

LAB TECHNICIANS I__ 11 104 11 104 

TOOLING 165 1,607 165 1,607 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 4 47 4 47 

0 
Q& RA 42 409 42 409 

o FACILITIES 

DIRECT DIST 41 402 41 402 

TRAINING 2 22 _ 2 22 

TOTAL DIRECT LABOR 13 154 319 3,223 332 3, 77 

MATERIAL 250 250 

LOGISTIC HARDWARE 

BURDEN 84 

TOTAL MATERIAL 33....334 ..... 3_34 

TOTAL OTHER 

TOTAL COST 154 3,557 3,711 



AMLLV 

NON-'RECUMING" 

FART I 

Element of Cost 

SRM AFT SKIk-
ASSEBLY 'OR:SYSTEM 

TABLE 3.4.2.1-I 

hanhorsM anhurs Dollars 

Direct Labor 

Engineering 

Logistics 

'LaboratoryTechnician 

Production 

Tooling 

Manufacturing- Test 

Q&RA 

Facilities 

Manufacturing Technician 

53,486 

10,697 

165,327 

42,134 

3,970 

Total Direct Labor 275,614 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

3,307 

8,268-

1,766 

39,056 

-97,645 

17,166 

Total Labor - Part I 13,341 153,867 

Matorial 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & AdminisLrative Burden 

Total Material 

165 

177 

342 

l16 

458 

TOTAL COST - PART I 154,325 
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TABLE 3.4.2.1-II 

ALLV PA-T II COST SUMMARY SRM AFT SIKIRT A 91 B (] C ] IN THOUSANDS) 

DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTAL 

ELEMENT OF COST ENGINEERING 
E/H $ M/ $ 

TOOLING 

N/H $ 
TEST 

M/H $ M/ $ 
ENGINEERING 9 103 45 529 54 632 

LAB TECHNICIANS 2 17 9 87 11 104 
TOOLING 165 1,607 165 1,607 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 4 47 4 47 

Q&RA 3 42 406 42 409 

IDIRECT DIST 41 402 41 402 
:TRAINING 2 22 2 22 
TOTAL DIRECT LABOR 11 123 308 3,100 319 3,223 

MATERIAL 

LAB. TECHNICIANS 4 19 2 
TOOLING 208 208 

PRODUCTION 

MFG. TECHNICIANS 7 7 
Q&RA 12 12 

SUBTOTAL 4 246 250 

MAT. & ADM. BURDEN 1 83 84 

TOTAL MATERIAL 5 329 334 

TOTAL PART II COST 125 3,429 3,557 



AMLLV
 
NON-RECURRING COSTS 

PART II-A AFT SKIRT
 

ASSEMBLY OR SYSTEM
 

DESIGN ENGINEERING
 

ELEMENT 	 OF COST TABLE 3.4.2.1-I 
v MANHOURS DOLLARS 

BASIC DESIGN 	 0 102.747
 

1. 	Laboratory Technicians 1.70 1I-913 

Subtotal 10,440 112,660 

2. Q&RA 	 34313
 

TOTAL ENGINEERING LABOR 10.788 0123.00 

MATERIAL
 

3. Laboratory Technicians 	 3,65L
 

4. Q&RA 	 OL 

Subtotal 	 3,79a
 

5. Material and Adm. 'Burden
 

TOTAL MATERIAL 	 $__i,_1 

TOTAL ENGINEERING COST 	 $128,079
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AMLLV
 
NON-RECURRING COSTS 

SRIU 
AFT SKIRT 

PART lIB ASSEMBLY OR SYSTEM 
TOOLING 

TABLE 3.4.2.1-V COLUMN I 

ELEMENT OF COST 	 MANHOURS 

TOOL DESIGN 

1. Lab. Tech. 


TOTAL 	 ENGR. 

Fabrication and Erection
 

Fab. & Assembly ll8 606 

Misc. Charges 9,251 

Maintain & Add
 
In Scope Changes 1.305 


SUBTOTAL (A) 129,162 


2. 	Tool and Production Planning_ 36.165 


SUBTOTAL (B) 165327 


3. 	 Direct Distributable 41,332 

SUBTOTAL (C) 206,659 

4. 	Training 2,273 

SUBTOTAL (D) 208,932 

5. Q RA 	 41,786 


6. Manufacturing Tech. 3,970 

TOTAL PRODUCTION LABOR 254688 


MATERIAL
 

7. Tooling 
8. Lab. Tech. 

9. Q&RA 


10. 	Manufacturing Tech. 


MATERIAL SUBTOTAL (E) 


11. 	 Material & Adm. Burden 

TOTAL MATERIAL 


TOTAL TOOLING COST 

COLUMN II COLUMN III 

MANHOURS DOLLARS 

44,786 526,923 

8-957 27.062 

53 743 6151985 

1,152,850 
89,920 

12,685 

1,255,455 

351,524 

1,60{.,979 

401,747 

2,000,726 

2294 

2,030,820 

406,160 

46,886 

$2,483,8,6 

207,561 
18,810 
12, 536 
6,948 

245.855 

83.591 
$ 329,446 

$392 

3f3
 



TABLE 3.4.2.2-I 

AMLV COST SUMMARY SRM FITTINGS A [] B [] c [] (IN THOUSANDS) 

ELEMENT OF COST 
PROGRAM 

PART 
MGNT. 
I 

CONT. END ITEM 
PART II 

FACILITIES LOGISTICS 
PART III PART IV 

TOTAL 

M/N $ M/H 
_____=I

$ $ s$ OTHER 
1/H $ 

PROGRAM EXECUTIVE 1 13 1 13 

PROGRAM PLAN. & REPT. 3 33 3 33 

INDUSTRIAL RELATIONS 1 6 1 6 

ENGINEERING 20 237 20 237 

LAB TECHNICIANS 4 39 4 39 

TOOLING 54 530 54 530 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 1 15 1 15 

Q & R A 14 136 14 136 

FACILITIES 

DIRECT DIST 14 133 14 133 

TRAINING 1 7 1 7 

TOTAL DIRECT LABOR 5 52 108 1,097 113 1,149 

MATERIAL 82 82 

LOGISTIC HARDWARE 
BURDEN 29 29 

TOTAL MATERIAL ll 111 

TOTAL OTHER 

TOTAL COST 52 1,208 1,260 



AMLLV 
NON-RECURRING 

PART I 

SRM FITTINGS 

ASSEMBLY OR SYSTEM 

TABLE 3.4.2.2-I 

Element of Cost Manhours hours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

19,995 

3,999 

54,542 

13,995 

1,310 

Total Direct Labor, 93,841 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1,126 

2,815 

601 

13,298 

33,245 

5,842 

Total Labor - Part I 4,542 52,385 

Program Planning & Reporting 

Industrial Relations 

660 

Material Subtotal 

Material & Administrative Burden 

Total Material 

116 

39 

155 

TOTAL COST - PART I 52,540 
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TABLE 3.4.2.2-I1
 

AMLLV PART II COST SUMMARY SRM FITTINGS A Q B I] C f] (IN THOUSANDS)
 

DESIGN PDESIGN & FAB. MANUFACTURING 

ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 5 62 15 175 20 237 

LAB TECHNICIANS 1 10 3 29 4 39 

TOOLING 54 530 54 530 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 1 15 1 15 

Q&RA 2 14 134 14 136 

IDIRECT DIST 14 133 14 133 

'TRAINING 1 7 1 7 

TOTAL DIRECT LABOR 6 74 102 1.023 108 1,097 

MATERIAL 

LAB. TECHNICIANS 2 6 8 

TOOLING 68 68 

PRODUCTION 

MFG. TECHNICIANS 2 2 

Q&RA 4 4 

SUBTOTAL 2 80 82 

MAT. & ADM. BURDEN 1 28 29 

TOTAL MATERIAL 3 108 ll 

TOTAL PART II COST 1,131 1,208 



AMLLV 
NON-RECURRING COSTS 

SRM. 
FITTINGS 

PART 1IB ASSEMBLY OR SYSTEM 
TOOLING
 

TABLE 3.4.2.2-IV COLUMN I 

ELEMENT OF COST MANHOURS 

TOOI DESIGN 

1. 	Lab. Tech. 


TOTAL ENGR. 


Fabrication and Erection
 

Fab. & Assembly 39,129 

Misc. Charges 3,052 

Maintain & Add
 
In Scope Chang.es 430 


SUBTOTAL (A) 42,611 


2. 	Tool aM Production Planning_11,931 

SUBTOTAL (B) 54,542 

3. 	Direct Distributable 12.656 

SUBTOTAL (C) 68.178 

4. 	Training 2 

SUBTOTAL (D) 68,928 

5. c 	 13,786 


6. Manufacturing Tech. 1,310 


TOTAL PRODUCTION LABOR
 

MATERIAL
 

7. Tooling 

8. Lab. Tech.

9. rRA 

10. Manufacturing Tech. 


MATERIAL SUBTOTAL (E) 

11. 	Material & Adm. Burden 

TOTAL MATERIAL 


TOTAL 	TOOLING COST 


COLUMN I- COLUMN III 

MANHOURS DOLLARS 

i)775 S!9 ,49

2,955 28,723 

17,730 $203,216 

380,334 
29,665 

LQ-18o 

$414,179 

115,969 

$530,148 

132,51,2 

662,600 
?, 2qO 

669,980 

134,000 

15,471 

$ 68,476 
6,206;-,1J04 
2,293 

$ 81,111 

27,578 
$108,689 

$1,1i1 36 
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AMLLV
 

NON-RECURRING COSTS
 

PART II-A SB FITTINGS 

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING 

ELLMN';MTOF COST TABLE 3.4.2.2-V MANHOURS DOLLARS 

BASIC DESIGN 	 5,2z0 

1,0.F !0,1LL 81. 	Laooratory Technicians 

Subtotal 6,264 71,791, 

209 2,0312. Q&RA 


TOTAL ENGINEERING LABOR 6,473 $73,827
 

MA'ERIAL 

.. Laboratory Technicians 2,192 

634. Q&RA 

$ 2,255
Subtotal 


5. 	Material and Adm. Burden 767
 

TOTAL M .TERIAL a 22
 

TOTAL ENGINEERING COST 	 $76,849
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TABLE 3.4.2.3-I
 

AMLLV'COST SUMMARY SRM ATTACH 
PROGRAM GNT. 

ELEMENT OF COST PART I 

N/H $ 
PROGRAM EXECUTIVE 17 206 

PROGRAM PLAN. & REPT. 44 516 

INDUSTRIAL RELATIONS 9 ...9 
ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& R A 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 70' '813 

MATERIAL * 2 

LOGISTIC HARDWARE 

BURDEN -

TOTAL MATERIAL 2 

TOTAL OTHER 

TOTAL COST 815 

STRUCTURE 
CONT. END ITEM 

PART II 

M/H $ 
__............__06__ 

271 3,191 

54 526 

885 8,603 

FACILITIEE 
PART III 

s 

A 0 
LOGISTICS
PART IV 

B[] Co 

OTEs/ 

(IN THOUSANDS) 
TOTALTOTAL 

$ 
17 206 

44 516 

9 91 

271 3,191 

54 526 

885 8,604 

21 

225 

221 

12 

1,689 

251 

2,186 

2,151 

118 

17,026 

1,329 

453 

1,782 

. 

21 

225 

221 

12 

1,759 

251 

2,186 

2,151 

118 

17,839 

1,331 

453 
1,784 

18,808 19,623 



AMLLV 

NON-RECURRING 

PART I 

SRM ATTACH STRUCTURE 
ASSEMBLY OR SYSTEM 

TABLE 3.4.2.3-I 

Element of Cost MahQurs Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

270,496 

54,099 

885,065 

224,930 

21,252 

Total Direct Labor 1,455,842 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

17,470 

43,675 

9,325 

206,321 

515,802 

90,639 

Total Labor - Part I 70,470 812,762 

Matorial 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & AdministrativeBurden 

874 

933 

1,807 

614 

Total Material 2,421 

TOTAL COST - PART I 815,183 
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TABLE_3.4.2.3-IIt 

AMLLV PART II COST SUMMARY SRM ATTACH STRUCTURE A E3 B F C E] (IN THOUSANDS) 

DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTAL 

ELEMENT OF COST ENGINEERING 
M/H $ M/H $ 

TOOLING 

N/H $ 
TEST 

M/H $ N/H $ 

ENGINEERING 31 363 240 2,828 271 3,191 

LAB TECHNICIANS 6 60 48 466 54 526 

TOOLING 885 8,603 885 8,603 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 1 12 21 251 21 251 

Q&RA 224 2,174 225 2,186 

IDIRECT DIST 221 2,151 221 2,151 

ZTRAINING 12 118 12 118 

TOTAL DIRECT LABOR 38 4 1,651 16,591 1,689 17,026 

MATERIAL 

LAB. TECHNICIANS 13 101 114 

TOOLING 1,111 1,111 

PRODUCTION 

MFG. TECHNICIANS 37 37 

Q&RA 67 67 

SUBTOTAL 13 1,316 1,329 

MAT. & ADM. BURDEN 5 448 453 

TOTAL MATERIAL 18 1,764 1,782 

TOTAL PART II COST 453 18,355 18,808 



AMLLV 
NON-REC4WNG COSTS 

PART Ii-A ATTACH STRUCTURJE
 

ASSEMBLY OR SYSTEM
 

DESIGN ENGINEERING
 

ELEMENT 	 OF COST TABLE 3.4.2.3-V MANHOURS DOLLARS 

BASIC DESIGN 	 io,74O 3{3, 09
 

1. 	Laboratory Technicians $ 1La 59.?59 

Subtotal 36,888 422.793 

2. Q&RA 	 1,23W 11,95 

TOTAL ENGINEERING LABOR 38,118 W43,z754 

MATERIAL
 

3. Laboratory Technicians 	 12.911 

4. Q&RA 	 3f<9 

Subtotal
 

5. 	 Material and Adm. Burden 

TOTAL MATERIAL 1725 

TOTAL ENGINEERING COST 	 $452,549 
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AMLLV
 
NON-RECURRING COSTS

G-"
 

ATTACH STRU]CTiM 
PART IB ASSEMBLY OR SYSTEM 

TOOLING 
TABLE 3.4.2.3-IV 

ELEMENT OF COST 

TOO1. DESIGN 

1. 	Lab. Tech. 


TOTAL ENGR. 


Fabrication and Erection 

Fab. & Assembly 

Misc. Charges 

Maintain & Add
 
In Scope Changes 


'SUBTOTAL (A) 


2. Tool and Production Planni1 08 

COLUMN II COLUMN III 

MANHOURS DOLLARS 

239.756 2,827,975 

47.951 4-608L 

287,407 $3,294,059 

6,271.6A9 
481,393 

67.88! 

$6,720,962 

1,881,869 

8,6802,83! 

2,150,706 

$I0.75.57 

18,292 

$10,871,829 

2,174,364 

250,986 

131297 179 

1,111.157 
.100.J97 
67,110 
37.191 

$1,316,155 

447,493 
i .a8 

:18.35,886 

COLUMN I 

MANHOURS 

63L.947 

49.526 


6,984 


691.457 


SUBTOTAL (B) 

3. 	Direct Distributable 


SUBTOTAL (C) 


4. 	Training 


SUBTOTAL (D) 


5. Q&RA 


6. 	Manufacturing Tech. 


TOTAL PRODUCTION LABOR 


MATERIAL
 

7. Tooling 

8. Lab. Tech. 

9. Q&RA 


10. 	Manufacturing Tech. 


MATERIAL SUBTOTAL (E) 


11. 	 Material & Adm. Burden 
TOTAL MATERIAL 

TOTAL TOOLING COST 


885.065 

221,26 

1,106.331 

12,170 


1,118,501 


223,700 


21,252 


1,363.453 
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TABLE 3.4.2.4-I 

AMLLV COST SUMMARY SRM NOSE CONE A El B n C (IN THOUSADS) 

ELEMENT OF COST 

PROGRAM MGMT. 
PART I 

CONT. END ITEM 
PART II 

FACILITIE 
PART III 

LOGISTICS 
PART IV OTHER TOTAL 

/H $ M/H OTR /H $ 

PROGRAM EXECUTIVE 8 98 8 98 

PROGRAM PLAN. & REPT. 21 245 21 245 

INDUSTRIAL RELATIONS 5 43 5 43 

ENGINEERING 127 1,508 127 1,508 

LAB TECHNICIANS 26 248 26 248 

TOOLING 411 4103 422 4,103 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 10 120 10 120 

Q & R A 108 1,042 108 1,042 

FACILITIES 

DIRECT DIST 106 1,026 106 1,026 

TRAINING 6 56 6 56 

TOTAL DIRECT LABOR 34 386 805 8,103 839 8,489 

MATERIAL 1 634 635 

LOGISTIC HARDWARE 

BURDEN 215 215 

TOTAL MATERIAL 1 849 1 850 

TOTAL OTHER 

TOTAL COST 387 8,952 9,339 



AMLLV 

NON-RECURRING 

PART I 

SRM NOSE CONE 

ASSEMBLY OR SYSTEM 
TABLE 3.4.2.4-I 

Element of Cost M Nanhours Dol]ars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

127,686 

25,537 

422,109 

107,222 

10,135 

Total Direct Labor 692,689 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

8,312 

20,781 

4,437 

98,165 

245,424 

43,128 

Total Labor - Part I 33,530 386,717 

Matorial 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Matorial & Administrative Burden _ 

416 

860 

292 

Total Material 1,152 

TOTAL COST - PART I 387,869 
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TABLE 3.4.2.4-I11 

ANLLV PART II COST SUMMARY SRM NOSE CONE 

DESIGN DESIGN 

ELEMENT OF COST ENGINEERING DESI 

M/H $ N/N $ M/H 

ENGINEERING 13 157 114 

LAB TECHNICIANS 3 26 23 
TOOLING 422 

PRODUCTION 

MANUFACTURING TEST 
MANUFACTURING TECH. 10 

Q&RA 1 5 107 

IDIRECT DIST 106 

'TRAINING 6 

TOTAL DIRECT LABOR 17 188 788 

MATERIAL 

LAB. TECHNICIANS 64 
TOOLING 

PRODUCTION 

MFG. TECHNICIANS 

Q&RA 

SUBTOTAL "6 

MAT.& ADM. BURDEN 2 

TOTAL MATERIAL 8 

TOTAL PART II COST 196 

& FAB. 

$ 

1,351 

222 

4,103 

A B 

MANUFACTURING 
TEST 

M/H $ 

] Cc [ 

M/H 

127 

26 

422 

(IN THOUSANDS) 

$ 

1,508 

248 

4 . 

120 

1,037 

1,026 

6 

7,915 

530 

18 
32 

628 

213 

841 

18,756 

___ 

10 

108 

106 
6 

805 

120 

1,042 

1.026 
6 

8.103 
_ 

530 

1832 

634 

215 

84q 

8952 



AMLLV 

NON-RECU§G COSTS 

PART II-A NOSE CONE
 

ASSEMBLY OR SYSTEM
 

DESIGN ENGINEERING
 

ELEMENT 	 OF COST TABLE 3. 
4 

.2.4-IV MANHOURS DOLLARS 

BASIC DESIGN 	 13,340 $157, i45 

i. 	Laboratory Technicians 2,668 25.2,3 

Subtotal 16,0083478 

2. Q&RA 	 534 51 

TOTAL ENGINEERING LABOR 16,I42 $188,668 

MATERIAL
 

3. Laboratorv Technicians 	 $ 5,60 

4. 	Q&RA 160 

Subtotal L__L263 

5. 	Material and Adm. Burden 1.959
 

TOTAL MATERIAL 
 $ 7,722 

TOTAL ENGINEERING COST 	 $96.,390 
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AMLLV
 
NON-RECURRING COSTS 

SRM
 
NOSE CONE
 

PART IIB ASSEMBLY OR SYSTEM 
TOOLING
 

TABLE 3.4.2.4-V COLUMN I COLUMN II COLUMN III
 

ELEMENT OF COST MANHOURS MANHOURS DOLLARS
 

TOOL DESIGN 	 1i4, 346 $1.350,426 

1. 	Lab. Tech. 22,869 222.287
 

TOTAL ENGR. 37.217
 

Fabrication and Erection 

Fab. & Assembly 302,82 .-- 00q4 
Misc. Charges 23,620 29. r86 
Maintain & Add 
En Scope Changes 3 32.w7 

SUBTOTAL (A) 29,773 	 3,205,393
 

2. 	Tool and Production Planning 2,336 
8
97LS0c
 

SUBTOTAL (B) 422,109 4,102,897
 

3. 	Direct Distributable 105,527 1,025,722 

SUBTOTAL (C) _2_ 6 ,128,62 

4. 	Training 5,804 56,L15 

SUBTOTAL (D) 50,440 5,185,036 

5. Q&RA 	 !,03 .007
16.688 


6. Manufacturing Tech. 1 	 119,694
 

TOTAL PRODUCTION LABOR 650,263 $6,341,737 

MATERIAL 

7. Tooling 	 $ _529.939 
8. lab. Tech. 	 4B.025 
9. Q9RA 	 32,006 

10. 	 Manufacturing Tech. 17,736 
MATERIAL SUBTOTAL (E) 627,.706 

11. 	 Material & Adm. Burden 213.420 
TOTAL MATERIAL $ 841,126 

TOTAL TOOLING COST 	 $8a75-.276 
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3.4.3 The SRM Motor 

The Get Ready costs shown in this section are those costs directty related to the 
Engineering design of the SRMVEmotor and tooling design. Also, the Get Ready 
cost of the actual tooling is included. This tooling includes: 

Development Tooling 

Process tooling
 
Tooling maintenance and modification
 
Chamber tooling
 
Nozzle shell tooling
 
Ablative and exit cone tooling
 
Auxiliary power unit tooling
 
Igniter tooling
 
Inspection tooling
 

Production Tooling 

Process tooling
 
Chamber tooling
 
Nozzle shell tooling
 
Ablatives and exit cone tooling
 
Inspection tooling
 

The total costs for this item are displayed in Table 3.4.3.0-I. 
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TABLE 3.4.3.0-I
 

AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 
ENGINEERING 


LAB TECHNICIANS
 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q& RA 

FACILITIES
 

DIST
 

TRAINING
 
DIRECT 

TOTAL DIRECT LABOR 


MATERIAL 


LOGISTIC HARDWARE
 

BURDEN---


TOTAL MATERIAL 


TOTAL OTHER 


TOTAL COST 


SOLID ROCKET MTOR 

PROGRAM MGMT. CONT, END ITEM FACILITIES 

PART I PART II PART III 
M/H $ M/H $ $ 

8 98 

21 245 

52 
234 2,756 

A El BE- C -l 

LOGISTICS 
PART IV OTHER 

$ 

(IN1'HOUSANDS) 

TOTAL 

M/H $ 

8 98 

21 245 

5 52 
242 

,,, 

34 395 234 2,756 

57,943 

268 3,151 

57,943 

395 

395 

57,943 

60,699 

60,699 

_ _ 

57,943 

61,094 



AMLLV 

NON-RECURRING 

PART I 

SOLID ROCKET MOTOR
 
ASSEMBLY OR SYSTEM 

TABLE 3.4.3.0-i 

Element of Cost 	 Manhours Manhours Dollar:-

Direct Labor
 

Engineering 

Logistics 

Laboratory Technician NOTE: 	 Based on Aerojet General input,
 

not direct labor
Production 


Tooling
 

Manufacturing Test
 

Q&RA
 

Facilities
 

Manufacturing Technician
 

Total Direct Labor
 

8,295 97,960
 
Program Executive 


20,73? 244,900

Program Planning & Reporting 


5,364 52,140

Industrial Relations 


Total Labor - Part I 	 34,396 395,000
 

Material 

Program Planning & Reporting
 

Industrial Relations
 

Material Subtotal
 

Material & Administrative Burden
 

Total Material
 

TOTAL COST - PART I 	 395,000
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TABLE 3.4.3.0-Il1 
hfLV PART Ii COST SUMMARY SOLID ROCKET MOTORS A EJ B 1] C [] (IN THOUSANDS) 

DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTAL 
ELEMENT OF COST ENGINEERINGM/H $ M/H $ TOOLING

M/H $ TEST
M/H $ M/H $ 

ENGINEERING 161 1,898 73 858 234 2,756 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q&RA 

IDIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 161 1,898 .284 82,5 

MATERIAL 

LAB. TECHNICIANS 57,943 57,943 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS _ 

Q&RA 

SUBTOTAL 57,943 57,943 

MAT. & ADM. BURDEN 

TOTAL MATERIAL 57,943 57,943 

TOTAL PART II COST 1,898 58,801 6,699 



AMLLV
 
NON-RECURRING COSTS 

SOLID ROCKET MOTORPART II 


ASSEMBLY OR SYSTEM
 

DESIGN ENGINEERING
 
(In Thousands)
 

ELEMENT' OF COST TABLE 3.4.3.0-IV MANHOURS DOLLARS 

160,711 1,898 

]. Laboral.ory Technicians 

fSubtotal 

ttA:; C DESGN 

2. Q&RA 

TOTAL ENGINEERING LABOR 160,711 1,898 

MATERIAL 

3. Laboratory Technicians
 

4. Q&RA 

Subtotal
 

'i. Material and Adm. Burden
 

TOTAL MATERIAL
 

TOTAL ENGINEERING COST 1,898
 

OTE: Based on Aerojet General in-ut.
 



AMLLV 
NON-RECURRING COSTS 

SOLID 	 ROCKET MOTOR 

PART lib ASSEMBLY OR SYSTEM 
TOOLING 

(In Thousands)
TABLE 3.4.3.0-V COLUMN I COLUMN II COLUMN IIl
 
EL]OMENT OF COST MANHOURS MANHOURS DOLLARS
 

TOOL DESIGN 	 72,650 858 

1. lab. Tech. 

TOTAL ENGR. 72,650 858 

Fabrication and Erection 

Fab. & Assembly
 
Misc. Charges
 
Maintain & Add
 
In Scope Changes
 

SUBTOTAL (A)
 

2. 	Tool and Production Planning _ 

SUBTOTAL (B) 

3. 	 Direct Distributable
 

SUBTOTAL (C)
 

4. Training 

SUBTOTAL (D)
 

5. &RA 

6. Manufacturing Tech.
 

TOTAL PRODUCTION LABOR
 

MATERIAL
 

7. Tooling * 	 57,943 
S. lab. Tech. 
9. Q&RA
 

10. 	Manufacturing Tech.
 

MATERIAL SUBTOTAL (E)
 

11. 	 Material & Adm. Burden
 
TOTAL MATERIAL
 

TOTAL TOOLING COST 	 58,801
 

Includes both manhour and material. No further breakout was given by Aerojet.
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3.4.4 Launch Complex Facility - SlIM Stage 

The Get Ready Cost for that portion of the Launch Complex Facility associated 
with SRM stages are: 

Site development canal, hydraulic, fill, etc. 
Gantry crane 
Unloading hoist 

SRM rotating fixture 
Service structure 
Umbilical tower 
SRM aft support structure 
SRM forward attachment and alighment boom mechanism 
Launch and test control center 
Off site support complex 

This cost is based on the provision of a facility capable of a launch rate of 
two vehicles per year with each vehicle consisting of a main stage and twelve 
SRIM strap-on stages. The total cost is displayed in Table 3.4.4.0-I. 
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TABLE 3.4.4.0-I
 

AMLV COST SUAY 
.. . 

ELEMENT OF COST 

PROGRA EXCUTIVE 

PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS. 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST 

MANUFACTURING TECH. 
S 	 Q& RA 

FACILITIES 

DIRECT DIST 
TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 
LOGISTIC HARDWARE
 
BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 

TOTAL COST
 

SBM LAUNCH COMPLEX FACILITY AE BE] C[]- (IN THOUSANDs) 
PROGR M CONT. END ITEM FACILITIEZ LOGISTICS TOTAL 

PART I PART II PART III PART IVM/H s/ m4HHOTHER, -. -H 	 t/¢ 

174,896 174,896 

174,89 174,896 



ANLLV
 

LAUNCH COMPLEX FACILITIES
 
NON-RECURRING 

(DOLLARS IN THOUSANDS) 

TABLE 3.4.4.0-II 

BRICK AND 	 MORTAR 

1. Site Development Canal, Hyd. Fill, etc. 46,000
 

2. 	 Reinforce Contrete Launch Pad (Flame
 
Deflect) 209,440
 

3. 	 Propellant Storage and Transfer
 
and Disposal Systems 83,250
 

4. Launch and Test Control Center 23,800
 

5. Off-Site Support Complex 	 31,613
 

6. Stage StorageAcceptance Test & Checkout 5,000
 

399,103
 

GROUND SUPPORT EQUIPMENT
 

1. Gantry Equipment 	 22,610 

2. Unloading Crane 	 6,545
 

3. Service Structure 	 58,671
 

4. Umbilical Tower 	 14,092
 

5. SP Aft Support Structure 12,896
 

6. SRM Fwd. Attach. 	 8,680
 

7. 	 Core Support and Hold Down Boom 17,112
 
140,606
 

EQUIPMENT 	(GENERAL) 

1. Test 	 129,150
 

2. Off Site Support 20,184 	 149,334
 

TOTAL LAUNCH FACILITIES 	 689,043
 

NOTE: 	 Estimated 512,047 - Single Stage
 

Estimated 2,000 - Engine Module
 

Estimated 174,896 - Solid Rocket Motor*
 

689,043
 

The cost associated with the solid rocket motor 

was allocated from the total launch complex cost.
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3.4.5 SRM Manufacturing Facility - Fixed Costs
 

The fixed Get Ready costs for the SRM manufacturing facility were defined design 
costs necessary to establish the minimum requirements for the production of 260" 
SRM motors regardless of the quantity of SRM's to be built. Table 3.4.5. 0-I 
displays these costs. 

NOTE: 	 Refer to Paragraph 3.5.2 for the additional facility costs associated 
with the actual production of the SRM's which are quantity sensitive. 

['Preceding page blank 
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TABLE 3 .4.5.0-I 

AMLLV COST SUMMARY 

EEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS
 

ENGINEERING
 

LAB 	 TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

u 	 MANUFACTURING TECH. 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 


TOTAL COST 


SRM 	 MANUFACTURING FACILTIES (FIXED) A 0 BE] C[:] (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
OTHERPART I PART II PART III PART IV 

M/H $ M/H $ $ OTHER M/H $ 

8,434 8,434
 

8,434 8,434
J 



A14LLV 
NON-RECURRING 

MANUFACTURING FACILITIES 
SRM 

DOLLARS IN THOUSANDS 

TABLE 34.5-0 
-I 

AEROJET 

Production 67,667 67,667 

* OTHER CONTRACTOR 

Brick & Nortor 

Handling Equipment 

Campital Equipment 

3,230 

457 

1,937 5,624 

Total Manufacturing Facilities ** 73,291 

Facilities required to build attach structure, nose cone, aft skirt,
 

and fittings for SRM at Michoud. These are required in addition to the
 

facilities required for the core stage vehicle.
 

** ll%Fixed 8,434 Attributable to SRM fixed costs. 

89% Variable 64,857
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3.4.6 Ground Support Equipment (GSE) 

The Get Ready cost for SRM GSE includes the following items: 

Electronic checkout van
 
Hydraulic power servicing unit
 
Motor leakage pressurization unit
 
Leak detection unit, helium type
 
Pneumatic power supply cant
 
Nozzle/TVC alignment kit
 
Maintenance stands
 

Environmental monitoring equipment
 
Handling equipment
 
Barges (12)
 

The costs associated with this equipment is displayed in Table 3.4.6.0-1. These 
costs are fixed in nature and are additive to the Quantity Sensitive costs reflected 
in sub-paragraph 3.5.1. 

3 Prcedig pageblank 
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TABLE 3 

AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE
 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS 


ENGINEERING
 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR
 

MATERIAL 

LOGISTIC HARDW__RE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 


TOTAL COST 


GT.6.0-


SCM GROUND SUPPORT EQUIP (FIXED) A I~BE] C[3 (IN THOUSANDS) 

PROGRAM MGNT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
PART II PART III PART IV OTHERPART I 

M/H $ M/H $ $ $ OTHE M/H $ 

,_.........__
 

_ 

.... 3,072 ,3,072 

,07
-,072 
 3,072 3%072
 



AMLLV
 

SRM
 

GROUND SUPPORT EQUIPMENT 
DOLLARS IN THOUSANDS 

TABLE 3.4.6.0-I 

1. Electronic Checkout Van 	 $ 437 

2. Hydraulic Power Servicing Unit 	 51 

3. Motor Backage Pressurization Unit 	 32 

4. Leak Detection Unit, Helium Type 	 19 

5. Pneumatic Power Supply Cart 	 36 

6. Nozsle/TVC Alignment Kit 	 20 

7. Maintenance Stands 	 123 

8. Environmental Monitoring Equipment 	 14 

9. Handling Equipment 	 30 

10. 	 Barges (13) $26,000 

TOTAL GSE !L2,762 

*Based on Aerojet input for Sat V/4-260 Study
 

* 	 ll.0%For Fixed 3,072 Attributable to SRM fixed costs.
 
89.0% For Fixed Variable 23,690
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3.5 SRM QUANTITY SENSITIVE COST 

The Get Ready cost details for the 260" SRM's shown in Figure 3.5.0.0-I, are 
those costs directly related to the actual number of SRM's to be produced. The 
maximum units per year, for purposes of this study, was assumed to be 
twenty-four per year. The costs in this paragraph are those costs required to 
increase the SRBM production from four to twenty-four units per year. They are 
additive to those costs shown in subsections 3.4.5 and 3.4.6 for the Manufacturing 
Facility and GSE. 

Preceding page blank 
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SRM STAGE (12-8 

QUANTITY 
SENSITIVE 

$88,547 

3.5.0.0 

GSE 
$23,690 

3.5 .1.0 
FACILITY 
$64,857 

3.5.2.0 

()OLLARS IN TIIOUSANDS) 

FIGURE 3.5.0.0-1 	 AMLLV SOLID MOTOR STAGE QUANTITY SENSITIVE COSTS 
GET READY, "A" COSTS 

348 



TABLE 3.5.0.0-I 

AMLLV COST SUMMARY TOTAL SRM STAGE (VARIABLE) A ] BE] C[D (IN THOUSANDS) 

ELEMENT OF COST 
PROGRAM 

PART 

M/H 

MGMT. 
I 

$ 

CONT. END 
PART II 

M/H 

ITEM 

$ 

FACILITIE' 
PART III 

$ 

LOGISTICS
PART IV 

$ 
OTHER 

/H 

TOTAL 

$ 
PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q&RA 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 64,857 _ 23,690 88,547 

TOTAL COST 64,857 23,690 88,547 

See Table 3.5.1.0-I 
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3.5.1 Ground Support Equipment (GSE) 

The SRM quantity sensitive GSE requirements are those costs associated with the 
production of 24 vehicles per year. These costs are displayed in Table 3.5.1.0-I, 
and are in addition to those costs reflected in sub-paragraph 3.4.6. 
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TABLE 3.5.1.O-I
 

AMLLV COST SUMMARY SRM GROUND SUPPORT EQUIPMENT (VARIABLE) A E BE] [ (IN THOUSANDS) 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

SMANUFACTURING TECH.
 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 


TOTAL COST
 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL
 
PART I PART II
ELEMET PART III PART IVOFCOSTOTHER

M/H $ M/H $ $ $ H/H $ 

23,690 23,690
 

123,690 23,690
 



AMLLV
 

SRM
 

*GROUND SUPPORT EQUIPMENT
 

(DOLLARS IN THOUSANDS)
 

1. Electronic Checkout Van TABLE 3.5.1.0-II 432 

2. Hydraulic Power Servicing Unit 51
 

3. Motor Package Pressurization Unit 32 

4. Leak Detection Unit, Helium Type 19 

5. Pneumatic Power Supply Cart 36 

6. Nozzle/TVC Alignment Kit 20
 

7. Maintenance Stands 123 

8. Environmental Monitoring Equipment 14
 

9. Handling Equipment 30
 

10. Barges (13) 26,000
 

TOTAL GSE ** 26,762 

Based on Aerojet input for Sat V/4-260 Study
 

11% For Fixed 3,072
 
* 89% For Variable 23,690 Attributable to SRlit quantity sensitive costs. 
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3.5.2 Manufacturing Facility 

The SRM motor quantity sensitive manufacturing facility costs are those costs asso
ciated with the actual number of vehicle to be produced per year. These costs are 

reflected in Table 3.5.2. 0-I, and are in addition to the fixed facility costs in sub
paragraph 3.4.5. 
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TABLE 3.5.2.o-I 
AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING
 

LAB 	 TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 

S 	 Q&RA 

FACILITIES 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR
 

MATERIAL 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER 


TOTAL COST
 

SRM MANUFACTURING FACILITIES (VARIABLE) A [ BD[]CE[] (IN THOUSANS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL
 

PART I PART II PART III PART IV
 
M/H $ M/H $ " $ $ -OHMEH/H 

64,857 	 64,857
 

-71164,857I 	 1 64,857 



AMLLV
 

NON-RECURRING 
MANUFACTURING FACILITIES 

SRM
 

(DOLLARS IN THOUSANDS) 

TABLE 3 . 5 .2.-I 

AEROJET
 

Production 67,667
 

OTHER CONTRACTOR
 

Brick & Mortor 3,230 

Handling Equipment 457 

Capital Equipment 1,937 5,624 

Total Manufacturing Facilities * 73,291 

Facilities required to build attach structure, nose cone, aft skirt,
 

and fittings for SR at Michoud. These are required in addition to
 
the facilities required for the core stage vehicle.
 

11% For Fixed 8,434 

** 89% For Variable 64,857 Attributable to SMM quantity sensitive costs. 
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NOTE: 	 This is the second book (Book B) of the three books which comprise 
Volume IV of the final documentation for "Cost Studies of Multipurpose 
Large Launch Vehicles. " This book contains Section 4.0, AMLLV 
Development Test or "B" Costs. Sections 1. 0 through 3.0 are in 

Book A, AMLLV Get Ready or "A" Costs, and Section 5.0, AMLLV 
First Unit or "C" Costs is in Book C. 

The pages in this volume are numbered sequentially in Book A 
through Book C. 
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4.0 DEVELOPMENT TEST OR 'B" COSTS 

This section contains a detailed breakdown of the total non-recurring development 
testing costs for the various configuration elements of the Advanced Multipurpose 
Large Launch Vehicle (AMLLV) baseline family i. e.: The detailed costs are in 
most instances displayed to the subsystem level by element of cost. 

The non-recurring costs have been categorized into the following sub-paragraphs: 

a. Single Stage to Orbit Vehicle (Section 4. 1) 

b. Injection Stage - Engine Module (Section 4.2) 

c. Injection Stage - Fuel Module (Section 4.3) 

d. Solid Rocket Motor Stage (Section 4.4) 

Costs for each of the configuration elements are categorized by the various types 
of testing required. 

a. Static Load Test 

b. Engine Installation - Manufacturing Development 

c. Manufacturing Development Test 

d. System Test 

e. Engine PFRT and Qualification Test 

f. Facility Checkout 

g. Manufacturing Mockup 

h. Systems Development Facility 

i. R&D Flight Vehicles 

j. Wind Tunnel Testing 

For convenience and easy reference, the costs associated with the above items 
are displayed in Figure 4.0.0.0-1. Sub-paragraph numbers are also referenced 
to assist in locating the desired item(s). 
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4.4.3.1 
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4.0 (Continued) 

As stated in Section 1.0 of this volume (see Book A, Volume IV), the output of 
Phase I, Task 1 was to produce "Modularized" cost data. The "modularized" 
data presented in this section provide an understanding of the costs associated 
with all the development testing of the hardware items and will permit the 
evaluation of the relative impact of specific tests and/or elements on overall 
program costs. The development testing costs were developed in such a 
manner that the major vehicle options stand on their own, i.e., the costs for 
the single stage vehicle are the total costs for testing the single-stage-to-orbit 
vehicle. The costs for the injection stage - engine module, the injection stage 
fuel module and the SRIM's are the additional costs for testing each of these 
configuration elements. 

Volume III - Resource Implications of this final report provides the basic overall 
general philosophy, ground rules and assumptions and the basic resource inputs 
for the development test programs. Resource and cost requirements for each 
of the specific tests or test categories are provided for each vehicle configuration 
option, in terms of (1) the facility equipment and tools required for the testing 
activity, and (2) the manpower, material and test specimens required to conduct 
each of the tests. 
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4.1 SINGLE STAGE VEHICLE 

The summary costs for testing the single stage AMLLV vehicle are displayed in 
Table 4. 1. 0.0-1. These costs include not only the cost associated with conducting 
the test but all the costs of the test specimens as well. Specimen costs were 
developed from the recurring costs contained in Book C of this volume. Figure 
4. 1. 0.0-1 displays the total-cost of the single stage vehicle by type of test and 
the appropriate sub-paragraph where the cost information is located. 

LPreceing page blank 
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TOTAL SINGLE STAGE
 

TABLE 4.1.0.0-I 
AMLLV COST SUMMARY A ] BZ C[ (IN THOUSA2DS) 

PRDGRM MGMT. CONT. END ITEM FACILITIEE LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV I 

______ -_____ -OTHER 

H'S $ M/H $ $ $ N/H $ 
PROGRAM EXECUTIVE 35 407 35 407 

PROGRAM PLAN.& REPT. 86 1032 86 1,032 

INDUSTRIAL RELATIONS 18 189 18 189 

ENGINEERING INPUT 614 150442 614 150,443 

LAB TECHNICIANS 510 4952 510 4,951 
TOOLING INPUT 11500 11,500 

PRODUCTION INPUT 1434 184030 1,434 184,030 

MANUFACTURING TEST ENGINES INPUT 54000 54,000 

MANUFACTURING TECH. 

Q& RA 353 3433 353 3,443 

FACILITIES 

DIRECT DIST 621 6040 621 6,040 

TRAINING 28 274 28 274 

TOTAL DIRECT LABOR 139 1628 3560 414681 3,699 416,309 

MATERIAL 6 4619 114143 118,768 

LOGISTIC HARDWARE *46934 46,934 

BURDEN 1368 1,368 

TOTAL MATERIAL 6 52921 114141 167,070 

TOTAL OTHER 34382 42319 138714. 1,463,844 

TOTAL COST 1634 501984 42319 1501286 2,047,223
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4.1.1 Static Load Test - Single Stage Vehicle. 

The total costs of conducting all of the static load tests for me single stage vehicle 
are displayed in Table 4. 1. 1.0-I. In addition, Figure 4. 1. 1.0-1 displays the overall 

tests cost and appropriate sub-section number for the various components that 
require static testing. 

Sections 4.1.1.1 through 4.1.1.4, which reflect the test costs for the tank assembly, 
thrust structure, standard forward skirt and the other components, include the 
costs of the labor, material, and tooling for the following: 

a. Engineering 

1. Mechanical and Electrical design 

2. Drafting and support
 

3.. Liaison
 

4. Conduct the test 

5. Test reports 

b. Manufacturing 

1. Facility checkout and preparation 

2. Specimen installation 

3. Load fixture fabrication 

4. Load fixture installation 

5. Plumbing installation 

6. instrumentation installation 

7. Mechanical checkout 

8. Electrical checkout 

9. Conduct the test 

10. Teardown effort 
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TABLE 4.1.1.0-I TOTAL STATIC LOAD TEST - SINGLE STAGE
 
AMLLV COST SUMMARY A ] B[ C[] (IN THOUSANDS)
 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 	 TOTAL 
PART III PART IV OTHERPART IIELEMENT OF COST PART I 

M/H $ N/H $ ~. $ $ OTE /H $ 
PROGRAM EXECUTIVE 12 134 12 134 

PROGRAM PLAN. & REPT. 28 335 28 335 

INDUSTRIAL RELATIONS 5 59 5 59 

ENGINEERING 301 3.543 301 3.543 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION 617 5,995 617 5,995
 

MANUFACTURING TEST
 

MANUFACTURING TECH. 

.	 Q& RA 31 295 31 295 

FACILITIES 

DIRECT DIST 197 -_lg _q7 1,91A 
TRAINING 9 86 9 86 

TOTAL DIRECT LABOR 45 528 1,155 11,837 	 1,200 12,365 

MATERIAL 4 1,332 	 1,336
 

LOGISTIC HARDWARE _____ 	 -46.934 
BURDEN 250 	 250
 

TOTAL MATERIAL 4 48.516 	 48,520 

TOTAL OTHER 25,182, 	 25,182 

TOTAL COST
 
532 60,353 25,182 	 $86,067
 

*Specimen
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4.1.1 (Continued) 

c. Material and Parts 

1. Raw material 

2. Mechanical components
 

3'. Electrical transducers
 

4. Electrical components and equipment 

5. Test specimen (from "C" cost) 

d. Retest Allowance 

Parts, materials and labor costs 

Section 4. 1. 1.5 reflects the cost of the static load test facilities and the capital 
equipment for conducting the tests. In addition, the maintenance costs for the 

facilities and capital equipment are also included. 
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4. 1. 1. 1 Tank Assembly - Static Load Test 
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TABLE 4. STATIC LOAD TEST - TANK ASSEMBLY 


AMLLV COST SUMMARY 

PROGRAM MGMT. CONT. END ITEM 


ELEMENT OF COST PART I PART II 


SN/H $ N/H $ 

PROGRAM EXECUTIVE 5 56 


PROGRAM PLAN. & REPT. 12 139 


INDUSTRIAL RELATIONS 2 25 


ENGINEERING 	 125 1,472 


LAB TECHNICIANS
 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST 	 256 2,490 


S 	 MANUFACTURING TECH.
 

Q& RA 13 125 


FACILITIES
 

DIRECT DIST 82 796 


TRAINING 4 36 


TOTAL DIRECT LABOR 1 220 480 4.919 


MATERIAL 1 661 


LOGISTIC HARDWARE _4,383 


BURDEN 22 


TOTAL MATERIAL 1 35,066 


TOTAL OTHER
 

TOTAL COST
 $221 39,985 


SINGLE STAGE
 

A _] B[] C[] 
FACILITIES LOGISTICS
 
PART III PART IV 


$ $ OTE /H 

5 


12 


2 


125 


256 


13 


82 


4 


499 


(IN THOUS3DS) 

TOTAL
 

$ 
56
 

139
 

25
 

1,472
 

2,490
 

125
 

796
 

36
 

5,139
 

662
 

34,383 
22
 

35,067 

J40,206
 



AMLLV 

DEVELOPMENT COST 
NON-RECURRING 

PART I 

Element of Cost 

TANK ASSY. (SINGLE STAGE) 

CONDUCT STATUS LOAD TEST 

TABLE .1.1.1-Ii 

Manhours anhours Dollar:s 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

124,709 

256,128 

12,807 

Total Direct Labor 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

4,723 

11,809 

2,558 

$ 55,786 

139,468 

24,869 

Total Labor - Part I 19,091 $220,124 

Material 

Program Planning & Reporting 

Industrial Relations 

236 

256 

Material Subtotal 

Material & Administrative Burden 

492 

167 

Total Miterial $ 659 

TOTAL COST - PART I $220,783 
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TABLE +.L.1.-III STATIC LOAD TEST - TANK ASSEMBLY - SINGLE STAGE 
AMLLV PART I! cos: S-2.ARY A [] BE)' C r- (IN THOUSANoS 

ENGINEERING PRODUCTION TOOLING TEST TOTAL
ELEMENT OF COST 
M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 125 1,472 125 1,472
 

LAB TECHNICIANS
 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST ....... 256 2,490 256 2,490
 

MANUFACTURING TECH.
 

Q& R A 13 125 13 125 
DIRECT DIST 82 796 82 796 

TRAINING 
355 3,447 480 4,919

TOTAL DIRECT LAOR 125 1,472 


ATERIAL *34,383 34,383
 

LAB. TECHNICIANS
 

TOOLING
 

PRODUCTION 657 657
 

MFG. TECHNICIANS 
Q& RA 4 4 

SUBTOTAL 34,383 661 3 5,044 

MAT.& ADM.EBTTDEU 22 22 
724 24,38335,066 

TOTAL MATERIAL 


TOTAL PART Ii CS: 1,472 34,383 4,130 39,985
 

Specimen - Inc. - LH2 Tank, LOX Tank, Forward Skirt, Tunnels, Thrust Structure, Base Plug, and Assembly. 



AMLLV 

R&D TEST COST 

NON-RECURRING 

TANK ASSEMBLY (SINGLE STAGE) 
CONDUCT STATIC LOAD TEST 

TABLE P.1.l.l-IV (IN THOUSANDS) 

Element of Cost Manhours Dollars 

Engineering 

Retest Allowance 

108,933 

15,776 

$1,286 

186 

TOTAL COST 124,709 $1,472 
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A1fLLV 
R & D TEST COST 

NON-RECURRING 

TANK ASSEMBLY (SINGLE STAGE) 

CONDUCT STATIC LOAD TEST 

TABLE 4.1.1.1-V 

(IN THOUSANDS) 

8.l osnt Of Cost. Manhours Dollars 

(I) ManufacLuring 210,193 $2,043 

(2) Retest Allowance 45,935 447 

Subtotal 256,128 $2,490 

() Direct Distributable 81,961 796 

Subtotal. 338,089 $3,286 

(4) Traning 3,719 36 

Subtotal. 341,808 $3,322 

(5) 'Q&RA 12,807 125 

TOTAL LABOR 354,615 $3,447 

Material 

(6) Raw Material & Parts $ 657 

(7) Q&RA 4 

Material Subtotal $ 661 

(8) Matovial Adtr.iji. Bunidon 22 

TOTAl MATERI'AL $ 683 

TOTAl, COST$4 
L4,130 
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4.1.1.2 Thrust Structure - Static Load Test 
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TABLE ... 2-I STATIC LOAD TEST - THRUST STRUCTURE SINGLE STAGE 

AMLLV COST SUMMARY A [] BE] C (IN THOUSLNMS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

ELEMENT OF COST PART 
M/H 

I 

$ 
PART II 

M/H 

PART III s PART IV 

i s OTHER 

/H $ 

PROGRAM EXECUTIVE 3 38 3 38 

PROGRAM PLAN. & REPT. 8 96 8 96 

INDUSTRIAL RELATIONS 2 .17 2 17 

ENGINEERING 83 981 83 981 

LAB TECHNICIANS 

TOOLING 

PRODUCTION
MANUFACTURING TEST 179 1,742 179 1,742 

0 MANUFACTURING TECH. I 

Q& RA 9 81 9 81 

FACILITIES 

DIRECT DIST 57 558 57 558 

TRAINING 3 25 3 25 

TOTAL DIRECT LABOR 13 1 l 331 . 1 344 3,538 

MATERIAL 1 421 422 

LOGISTIC HARDWARE 4.647 ..647 

BURDEN 143 143 

TOTAL MATERIAL 1 5,211 5,212 

TOTAL OTHER 

TOTAL COST $152 $8,598 $8,750 



AMLLV 

DEVELOPMENT COST 
NON-RECURRING 

PART I 

Element of Cost 

THRUST STRUCTURE (SINGLE STAGE) 

CONDUCT STATIC LOAD TEST 

TABLE e.l.l.2-II 

Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

83,094 

179,258 

8,356 

Manufacturing Technician 

Total Direct Labor 270,708 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

3,248 

8,121 

1,759 

$ 38,363 

95,911 

17,103 

Total Labor - Part I 13,129 $151,378 

Material 

Program Planning & Reporting 

Industrial Relations 

$ 162 

175 

Material Subtotal 

Material & Administrative Burden 

Total Material 

$ 337 

115 

$ 453 

TOTAL COST - PART I $151,831 
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NON-RECURRING
 

TABLE 4.1.1.2-III STATIC LOAD TEST - THRUST STRUCTURE (SINGLE STAGE) 
AMLLV PART II COST SU1,34ANRY A SF C (IN THOUSANDS) 

ENGINEERING PRODUCTION TOOLING TEST TOTAL
ELEMENT OF COST 

H $ M/H $ N/H $ MN M/H $ 

83 981
ENGINEERING 83 981 


LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 179 1,742 179 1,742 

MANUFACTURING TECH. 

Q & R A 9 81 9 81
 

DIRECT DIST 57 558 57 558
 

TRAINING 3 25 3 25
 
to TOTAL DIRECT LABLR 3 981 248 2.406 331' 3,387
 

MATERIAL *4,647 4,647 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 418 418
 

MFG. TECHNICIANS 

Q& RA 3 3 

SUBTOTAL 4,647 421 5,068 

MAT. & ADM. BIURDE., 143 143 

TOTAL MATERIAL 4,647 564 5,211 

TOTAL PART Ii C S $981 $4,647 $2.970 $8,598
 

Specimen 



AMLLV 

R&D TEST COST 

NON-RECURRING 

THRUST STRUCTURE (SINGLE STAGE) 

CONDUCT STATIC LOAD TEST 

TABLE 4.1.1.2-IV (IN THOUSANDS) 
Element of Cost Manhours Dollars 

Engineering 72,600 $857 

Retest Allowance 10,494 124 

TOTAL COST 83,094 $981 
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AMLLV 
R & D TEST COST 
NON-RECURRING 

THRUST STRUCTURE (SINGLE STAGE) 
CONDUCT STATIC LOAD TEST 

TABLE 4.1.1.2-V 

(In Thousands) 

Element of Cost Manhours Dollars 

(1) Manufacturing 148,700 $1,445 

(2) Retest Allowance _30,55 297 

Subtotal 179,258 $1,742 

(3) Direct Distributable 5 558 

Subtotal 236,621 $2,300 

(4) Training 2.603 25 

Subtotal 239,224 $2,325 

() &R 8,356 81 

Total labor 247,580 $2 

Material 

(6) 
(7) 

Raw Material & Parts 
Q&RA 

4183 

Material Subtotal $ 421 

(8) Material & Administrative Burden 143 

Total Material $ 564 

Total Cost $2,970 
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4.1.1.3 Standard Forward Skirt (Lightweight Skirt) - Static Load Test 
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TABLE .1.3 
- STATIC LOAD TEST - FORWARD SKIRT SINGLE STAGE 

AMLLV COST SUMMARY A [ BEN C[] (IN THOUSAS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IVTOTAL 

M/H $ M/H $ s.$ M/N $ 

PROGRAM EXECUTIVE 2 19 2 19 

PROGRAM PLAN. & REPT. 4 46 4 46 

INDUSTRIAL RELATIONS .8 8 

ENGINEERING 42 492 42 492 

LAB TECHNICIANS_ 

TOOLING 

PRODUCTION 86 830 86 830 

MANUFACTURING TEST 

S MANUFACTURING TECH. 

o Q& RA 4 42 4 42 

FACILITIES 

DIRECT DIST 27 265 27 265 

TRAINING 1 12 1 12 

TOTAL DIRECT LABOR 6 73 160 1,641 166 1,714 

MATERIAL 1 92 91 

LOGISTIC HARDWARE 3,637 3.637 

BURDEN 31 31 

TOTAL MATERIAL 3,760 3,761 

TOTAL OTHER 

TOTAL COST 74 5,401 5,475 



AMLLV 
DEVELOPMENT COST 

NON-RECURRING 
PART I 

Element 

FORWARD SKIRT (SINGLE STAGE) 
ASSEMBLY OR SYSTEM 

CONDUCT STATIC LOAD TEST 
of Cost TABLE 4.l.l.3-11

Element ofCgannours JoLiars 

Direct Labor 

Engi neering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

41,629 

85,345 

4,267 

Total Direct Labor 131,241 

Program Executive 1,574 18,598 

Program Planning & Reporting 

Industrial Relations 

3,937 

853 

46,498 

8,291 

Total Labor - Part I 6,365 73,387 

Ptatoria L. 

Program Planning & Reporting 

Industrial Relations 

78 

85 

Material Subtotal 163 

Material & Administrative Burden 56 

Total Material 219 

TOTAL COST - PART I 
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73,607 



TABLE 4.1.1.3-II STATIC LOAD TEST - FORWARD SKIRT - SINGLE STAGE 

AMLLV PART II COST SZU,.ARY A Q B ] C jj (IN THOUSANDS) 

ENGINEERING PRODUCTION TOOLING TEST TOTAL 
ELEMENT OF C37 

MN/H $ M/H $ M/H MN/H $ M/H $ 

ENGINEERING 42 492 42 492 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TES 86 830 86 830 

MANUFACTURING TECH. 

Q & R A 4 42 4 42 

DIRECT DIST 27 265 27 265 

TRAINING 1 12 1 12 

TOTAL DIRECT LABCR 42 492 118 1,149 160 1,641 

MATERIAL ,3,637 3,637 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 91 91 

MEG. TECHNICIAII _S_ 

Q& RA __i i___ 

SUBTOTAL 3,637 92 3,729 

MAT. & ADM. BF =: 31 '"31 

TOTAL MATERIAL 3,637 123 3,760 

TOTAL PART 1 .... 492 3,637 1,272 5,401 

* Specimen 



AMLLV
 

R&D TEST COST
 

NON-RECURRING
 

FORWARD SKIRT (SINGLE STAGE) 

CONDUCT STATIC LOAD TEST 

TABLE 4.i..3-IV (IN THOUSANDS) 

Element of Cost hannoours Dollars 

Engineering 36,400 $430
 

Retest Allowance 5,229 62
 

TOTAL COST 41,629 $492
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AMLLV 
R & D TEST COST 

NON-RECURRING 

FORWARD SKIRT (SINGLE STAGE) 

CONDUCT STATIC LOAD TEST 

TABLE 4.1.1.3-V 

(IN THOUSANDS) 

Element of Cost Manhours Dollars 

(1) Manufac Luring 74,300 722 

(2) Retest Allowance 11,045 108 

Subtotal 85,345 839 

(3) Direct Distributable 27,310 265 

Subtotal 112,655 1,095 

(4) Training 1,239 12 

Subtotal 113,894 1,107 

(5) Q
&R

' 4,267 42 

TOTAL LABOR 118,161 1,149 

Material 

(6) Raw Material & Parts 91 

(7) Q&RA 1 

Material Subtotal 92 

(8) Mal.orial & Admiai n. Burdon 31 

TOTAL MATERIAL 123 

TOTAL, COST '1,272 
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4.1.1.4 Component Testing - Static Load Test 
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TABLE 4.1.1.4-I STATIC LOAD TEST - COMPONENTS- SIS 
AMLLV COST SUMMARY A ] BM C[] (IN THOUSANDS) 

PROGRAM MGNT. CONT. END ITEM FACILITIES LOGISTICS 
ELEMENT OF COST PART I PART II . PART III PART IV OTHER TOTAL 

M/ $ N/N $ $ $ OTHE $/ 
PROGRAM EXECUTIVE 2 21 2 21 
PROGRAM PLAN. & REPT. 4 54 4 54 
INDUSTRIAL RELATIONS 1 9 _ 1 9 

ENGINEERING 51 598 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 
MANUFACTURING TEST 96 933 96 933 

w MANUFACTURING TECH. 

Q& RA 5 k7 ,-5 47 

FACILITIES 

DIRECT DIST 31 299 31 299 
TRAINING 1 13' 1 13 

TOTAL DIRECT LABOR 7 84 184 1,890 191 1,974 

MATERIAL 1 158 159 
LOGISTIC HARDWARE *4.267 4,267 
BURDEN 45.4 

TOT MAT RA ,4479, 4,480 

TOTAL OTHER 

TOTAL COST 85 6,369 6,454 

*Specimen 



Element of Cost 

A MLLV 
DEVELOPMENT COST 

NON-RECURRING 
PART I 

COMPONENTS (SINGLE STAGE) 

ASSEKBLY OR SYSTEM 

TABLE 4.1.1.4-I 

h Manhours DolJars 

Direct Labor 

Engi neering 

Logisti cs 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

50,61o 

95,986 

4,800 

Total Direct Labor 151,396 

Program Executive 1,816 21,455 

Program Planning & Reporting 

Industrial Relations 

4,541 

984 

53,638 

9,564 

Total Labor - rarL ± 7,342 84,658 

Materiali 

Program Planning & Reporting 

Industrial Relations 

90 

98 

Material Subtotal 188 

Matorial & AdminisLrative-Burden 64 

Total Material 254 

TOTAL COST - PART I 
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TABLE 4.1.1.4-1II 
AMLLV PART II COST SbMPARY 

STATIC LOAD TEST - COMPONENTS - S/S 

AL[ B [ Cfl] (IN THOUSANDS) 

ELEMENTOF__OI 
ENGINEERING 
M/H $ 

PRODUCTION 
M/H $' 

TOOLING 
M/H $ 

TEST 
M/H" 

TOTAL 
M$2/H $ 

ENGINEERING 

LAB TECHNICIANS 

1 
_$___$_ 

598 51 598 

TOOLING 

PRODUCTION 96 933 96 933 

MANUFACTURING TEST 

o 

MANUFACTURING TECH. 

Q& R A 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 51 598 

5 

31 

1 

133 

47 

299 

13 

1,292 

5 

31 

1 

184 

47 

299 

13 

1,890 

MATERIAL 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 

Q& RA 

SUBTOTAL 

MAT. & ADM. PBURJE:: 

* 4,267 

4,267 

157 

1 

158 

54 

4,267 

157 

1 

4,425 

54 

TOTAL MATERIAL 4,267 212 4,479 

TOTAL PART I OU-- 598 4,267 1,504 6,369 

*Specitaen 



AMLLT 

R&D TEST COST 

NON-RECURRING 

COMPONENTS (SINGLE STAGE) 

CONDUCT STATIC LOAD TEST 

TABLE 4.1.1.4-IV 

Element of Cost Manhours 

(IN THOUSANDS) 

Dollars 

Engineering 

Retest Allowance 

44,467 

6,143 

$525 

73 

TOTAL COST 50,610 $598 
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AMLLV 
R & D TEST COST 
NON-RECURRING 

COMPONENTS (SINGLE STAGE) 

CONDUCT STATIC LOAD TEST 

TABLE 4.1.1.4-V 
(IN THOUSANDS' 

Element, of Cost Manhours Dollars 

(1) Manufacturing 78,100 759 

(2) Retest.Allowance 17,886 174 

Subtotal 95,986 933 

(3) Direct Distributable 30,716 299 

Subt.otal 126,702 1,232 

(4) Trai.ning 1,394 13. 

Subtotal 128,096 1,245 

(5) Q&RA 4,800 47 

TOTAL LABOR 132,896 1,292 

MateriaJ 

(6) Raw Material & Parts 157 

(7) Q&RA 1 

Material Subtotal 158 

(8) Malerial & Admin. Burdon. 54 

TOTAL MATERIAL 212 

TOTAL, COST 1,504 
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4. 1. 1.5 Static Test Facility, Capital Equipment and Maintenance 
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TABLE 	 4.1.1.5-I 

AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS
 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST 

MANUFACTURING TECH. 

co Q&RA 

FACILITIES 


DIRECT DIST 

TRAINING
 

TOTAL 	 DIRECT LABOR 

MATERIAL 


LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIlL 


TOTAL OTHER
 

TOTAL COST 


STATIC LOAD TEST B&M, EQUIP.MAINT.- S/S A [1 B M C] (IN THOUSAINDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS TOTAL
 
PART III PART IV OTHER TOTAL


PART I PART II 


MH $ M/H $ $ 14/H$
 

19__0o8- 1,008 

1,008 1,008 

24,174 24,174 

24,174 24,174 

25,182 



AMLLV 
R & D TEST FACILITIES 

STATIC LOAD TEST - SINGLE STAGE 

TABLE 4.1.1.5-I (In Thousands) 

Dollars 

Brick & Mortar & Equipment $ 24,174 

Maintenance (One Year) 1,008 

Total Cost $ 25,182 
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4.1.2 Engine Installation - Manufacturing Development 

This cost covers the effort that is required to develop the processes that are 
necessary-to assure reliable installation of the engines on the single stage. 
Table 4.1.2.0-Ireflects the cost of this function. 

01 



TABLE 4.1.2.0-1 

AMLLV COST SUNMARYMANUFACTURING DEVELOPMENT ENGINE INSTALLATION-S/S A j- B E3 C El (IN THOUSAMDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEENT OF COST PART I PART II PART III PART IV OTHER 
N/H $ N/H $ $$ / 

PROGRAM EXECUTIVE 2 2 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 27 3 27 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q&RA 7 77 

FACILITIES 

DIRECT DIST ...... . 1 8 1 8 

TRAINING 

TOTAL DIRECT LABOR 2 4 42 4 44 

MATERIAL 6 6 

LOGISTIC HARDWARE 

BURDEN 2 2 

TOTAL MATERIAL 8 8 

TOTAL OTHER 

TOTAL COST 250 0... 52 



AMLLV 

PART I 

MANUFACTURING DEVELOPMENT 

ASSEMBLY OR SYSTEM 

TABLE 4.1.2.0-I 

S/S 

Element of Cost Manhours Manhours Do]Jars 

Direct Labor 

Engineering 

LogisLics 

Laboratory Technician 

ProducLion 

Tooling 

Manufacturing Test 

Q&RA 

Failities 

Manufacturing Technician 

2,731 

710 

Total Direct Labor 3,441 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

41 

104 

23 

484 

1,228 

224 

Total Labor - Part I 168 1,936 

Matoria L 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

MatoriaL & Adminisrative Burden 

2 

2 

4 

1 

Total Material 5 

TOTAL COST - PART I 1,941 
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TABLE 4.1.2.0-II 

AMLLV PART II COST S5NNARY ENGINE INSTALLATION A [] BR C (IN THOUSANDS) 

ELEERNT OF'COST ENGINEERING 
....... PRODUCTION TOOING TEST TOTAL 

N/H $ M/H $ MN/H s M/H $ M/H $ 

ENGINEERING 

LAB TECHNICIANS 3 27 3 27 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q&RA 7 7 
DIRECT DIST 1 8 8 

r TRAINING 

TOTAL DIRECT L_$R 4 42 4 42 

MATERIAL 6 6 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION' 

MFG. TECHNICIANS 

Q& RA 
SUBTOTAL 6 6 

MAT. & ADM. B'TLB:: 2 2 

TOTAL MATERIAL 8 8 

TOTAL PART 17 t T______________50 ____ 0 



AMLLV 
DEVELOPMENTAL COST
 
NON-RECURRING
 

MANUFACTURING DEVELOPMENT
 
ENGINE INSTALLATION - S/S 

TABLE 4.1.2.0-IV 

Element of Cost 


Laboratory Technician 


Direct Distributable 


Subtotal 


Training 


Subtotal 


Quality and Reliability Assurance 


TOTAL LABOR 


Material
 

Laboratory Technician 


Material and Administrative Burden 

TOTAL MATERIAL 


TOTAL COST 


Manhours Dollars 

2,731 26,545 

874 8,495 

3,605 35,040 

40 388 

3,645 35,428 

729 7,085 

4,374 42,513 

6,000 

2,040 

8,040 

50,553 
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4.1.3 Dynamic Testing - Single Stage Vehicle 

The total cost for performing the dynamic tests on the single stage vehicle are 
displayed in Table 4.1.3.0-I. This includes the labor, material, tooling, facilities 
and equipment to accomplish the following functions: 

a. Engineering 

1. Mechanical and Electrical design' 

2. Drafting and support 

3. Liaison 

4. Conduct the test 

5. Test reports 

b. Manufacturing 

1. Facility checkout and preparation 

2. Specimen installation 

3. Load fixture - fabrication and installation 

4. Plumbing installation 

5. Instrumentation installation 

6. Mechanical checkout 

7. Electrical checkout 

S. Conduct the test 

9. Teardown effort 

c. Material and Parts 

1. Raw materials 

2. Mechanical components 

o7 Preeing page blank 
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4.1.3 (Continued) 

3. 	 Electrical transducers 

4. 	 Electrical components and equipment 

5. 	 Test specimen (from "C" costs) 

d. 	 Retost Allowance 

Parts, materials and labor costs 

The cost of maintaining the facilities and capital equipment are also included. 
The maintenance cost covers the time period of the test cycle - 9 months. 
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TABLE 4.1.3.0-I DYNAMIC TEST - SINGLE STAGE 
AMLLV COST SUMMARY A B [] C Ej (IN THOUSA:DS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS TOTAL 
-EMENT OF COST PART 

NI/H 
I 

$ 
PART 

N/H 
II 

$ 
PART III 

s$ 
PART IV 

$ 
OTHER 

M-/H S 
PROGRAM EXECUTIVE 12 139 12 139 

PROGRAM PLAN. & REPT. 29 347 29 347 
INDUSTRIAL RELATIONS 7' 62 7 62 

ENGINEERING 313 3,700 313 3,700 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 550 5,341 550 5,341 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 116 1,135 116 1,135 

FACILITIES 

DIRECT DIST 176 1,709 176 1,709 
TRAINING 8 78 8 78 

LTOTAL DIRECT LRCR 48 548 1.163 11.963 - 1,211 12,511 

MATERIAL 1 1,512 1,513 
LOGISTIC HARDWARE _ __34.38, 34,382 
BURDEN 514 514 

TOTAL MATERIAL 1 36.408 36,409 

TOTAL OTHER 17,137 17,137 

TOTAL COST r$549 $48,371 .17,137 $66,057 



AMLLV 

NON-RECURRING 

PART I 

DYNAMIC TEST SINGLE STAGE 

ASSEMBLY OR SYSTEM 

TABLE 4.1.3.0-I 

Element of Cost Manhours Manbours Dollars 

Direct Labor 

Engineering 313,314 

Logistics 

Laboratory Technician 

Production 549,508 

Tooling 

Manufacturing Test 

Q&RA 116,770 

Facilities 

Manufacturing Technician 

Total Direct Labor 979,592 

Program Executive 11,755 $ 138,827 

Program Planning & Reporting 29,387 $ 347,068 

Industrial Relations 6,367 $ 61,890 

Total Labor - Part I 47,510 $ 547,786 

Material 

Program Planning & Reporting $ 587 

Industrial Relations $ 636 

Material Subtotal $ 1,223 

Material & Administrative Burden 416 

Total Material $1640 

TOTAL COST - PART I $ 549,427 
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TABLE 4.1.3.0-1I1 DYNAMIC TEST - SINGLE STAGE 

AMLLV PART II COST S2 M AD BQ CD (IN THOUSANDS) 

ELEMENT OF COST 
____________ 

ENGINEERING 

/ .$ 

PRODUCTION 

14/ $ 
TOOING 

N/N N/H 
TEST 

$ 
TOTAL 

!/ $ 

ENGINEERING 313 3,700 1 313 3,700 

LAB TECHNICIANiS 

TOOLING 

PRODUCTION 550 5,341 550 5,341 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 116 1,135 116 1,135 

DIRECT DIST 176 1,709 176 1,709 

TRAINING 8 78 8 78 

TOTAL DIRECT LABOR 313 3,700 850 8.263 1.163 11,963 

MATERIAL SPECIMEN _ _34,382 1,477 35,859 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICIAnS 

Q & R A 35 35 

SUBTOTAL 34,382 1,512 35,894 

MAT. & ADM. BELD: 514 514 

TOTAL MATERIAL 34,382 2,026 36 408 

TOTAL PART 1 coo: 3,700 34,382 10,289 $48,371 

Specimen 



ENement of Cost 


Engineering 

RetesL Allowance 


TOTAL COST
 

A MLLV 
R & D TEST COST 

NON-RECURRING 

SINGLE STAGE 

CONDUCT DYNAMIC TEST 

TABLE 4.1.3.0-IV 

(In Thousands) 

Manhours Dollars 

274,033" $ 3,236 

39,281 $ 464 

313.314 L13,700 



AMLLV 

R & D TEST COST 
NON-RECURRING 

SINGLE STAGE 

CONDUCT DYNAMIC TEST 

Elemont of Cost 

TABLE 4.1.3.0-V 

Manhours 

(IN THOUSANDS) 

Dollars 

(1) Manufacturing 

(2) Retest Allowance 

Subtotal 

(0) Direct Distributable 

Subtotal 

(4) TranLing 

Subtotal 

(5) Q&RA 

435,130 

114,378 

549,508 

175,843 

725,321 

7,979 

733,330 

116,770 

$ 4,229 

1,112 

$ 5,341 

1,709 

$ 7,050 

78 

$ 7,128 

1,135 

TOTAL LABOR 850,100 $ 8,263 

Materia] 

(6) Raw Material & Parts 

(7) Q&RA 

Material SubLota] 

(8) Mallr-ia & Admin., Burdonl 

$ 1,477 

35 

$ 1,512 

514 

TOTAL MATRI AL $ 2,026 

TOTAL, COST $10,289 
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4.1.4 Manufacturing Development Test - Single Stage Vehicle 

The manufacturing development task is directed toward the development and 
implementation of fabrication and assembly processes to produce the single 
stage vehicles. 

Defined in broad terms, the procedure is as follows: 

a. Determine manufacturing development requirements through coordination and 
review of engineering drawings and specifications, present methods and 
existing manufacturing capabilities. 

b. Establish suitable manufacturing methods. 
methods with applicable organizations. 

Document and coordinate these 

c. Define equipment requirements, tooling criteria, training requirements, 
establish step-by-step procedures for critical manufacturing. 

and 

d. Coordinate with factory, manufacturing engineering, facilities training, etc., 
to assist them in the implementation and proper application of newly developed 
methods. 

Table 4.1.4.0-I displays the cost assocfated with this function for the single stage 
vehicle. 

4k5ceIng page blak.] 
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TABLE 4.1.4.0-I MANUFACTURING DEVELOPMENT -'SINGLE STAGE 

AMLLV COST SUMMARY A n B[] C[] (IN THOUSADS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

LEMENT OF COST PART I 
M/H $ 

PART II 
MH $ 

PART III 
$ 

PART IV 
OTHER MH 

TOTAL 
$ 

PROGRAM EXECUTIVE 84 7 84 

PROGRAM PLAN. & REPT. 230 _ 19 230 

INDUSTRIAL RELATIONS 4 42 4 42 

ENGINEERING 

LAB TECHNICIANS 507 4,924 507 4,924 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 135 1,314 135 1,314 

FACILITIES 

DIRECT DIST 162 1,575 - 162 1,575 

TRAINING 7 72- 7 72 

TOTAL D1RECT LA3OR 30 356 811 7.885 841 8,241 

MATERIAL 1 1,254 1,255 

LOGISTIC HARDWARE 

BURDEN 427 427 

TOTAL MATERIAL 1 . 1,681 -.1,682 

TOTAL OTHER 

TOTAL COST 357 9,566 9,923 



Element of Cost 

Direct Labor 

AMLLV 

NON-RECURRING 

PART I 

MANUFACTURING DEVELOPMENT 
ASSEMBLY OR SYSTEM 

TABLE 4.1.4.0-Ii 

MnhourQ 

SINGLE STAGE 

Manhours Dollars 

Engineering 

Logistics 

Laboratory Technician 

Production 
506,559 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 
135,203 

Manufacturing Technician 

Total Direct Labor 641,762 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

7,071 

19,484 

4,348 

83,509 

230,106 

42,263 

Total Labor - Part I 30,903 355,878 

Material 

Program Planning & fteporting 

Industrial Relations 

390 

434 

Material Subtotal 

Material & Administrative Burden 

Total Material 

824 

280 

1,104 

TOTAL COST - PART I 356,982 
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TABLE 4.1.4.0-111 MANUFACTURING DEVELOPMENT - SINGLE STAGE 

AMLLV PART II CES] SY AjjB D Cfl (iN THOUSANDS) 

ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST _______ 
TOTAL _____ 

M/H $ M/H $ M/H $ N/H M/H $ 

ENGINEERING 

LAB TECHNICIANS 9Q7 94 _ 507 .924 

TOOLING 

PRODUCTION 

MANUFACTURING TEST. 

H MANUFACTURING TECH. 

Q & R A 1J,3_4 135 1.314 

DIRECT DIST 162 1,575 162 1,575 

TRAINING 7 72 7 72 

TOTAL DIRECT LABOR 811 7885 811 7,885 

MATERIAL 

LAB. TECHNICIANS _ _2_ _ 1,213 

TOOLING _ 1__1__1,213 

PRODUCTION 

MFG. TECHNICIA::S 

Q & R A 41 41 

SUBTOTAL 1,254 1,254 

MAT. & ADM. E7S 427 427 

TOTAL MATERII 1,681 1,681 

TOTAL PANT $9,566 $9,566 



AMLLV 

MANUFACTURING DEVELOPMENT 

CORE STAGE 

TABLE 4.1.4.0-IV 

Element of Cost Manhours Dollars 

(In Thousands) 

Lab. Technician 506,559 $4,924 

Direct Distributable 162,099 1,575 

Subtotal "A" 668,658 $6,499 

Training 7,355 72 

Subtotal "B" 676,013 $6,571 

Q&RA 135,203 

Total Labor 811,216 $7,885 

Material 

Lab. Technician $1,213 

Q&RA 41 

Material Subtotal $1,254 

Material & Admin. Burden 427 

Total Material $1,681 

TOTAL COST $9,566 
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4.1.5 Systems Test -,Single Stage Vehicle 

Systems tests are identified as those tests that are required in addition to the 
major testing (dynamic static load, flight, etc. that afie displayed elsewhere in 
Section 4.0). It was not possible to define all of the specific tests that fall within 
this category; however, the requirements for this general category were 
estimated in terms of overall program costs by applying historical data to the 
overall cost of producing the first flight vehicle. 

Historical data relative to research'and development testing of components and 
subsystems for other programs, prior to and inclusive of the S-IC program, were 
used as a basis for cost estimates for the single stage. 

Table 4. 1.5.0-I shows the resulting cost estimates for component and subsystem 
testing of the single stage. 

Systems test include (but are not limited to): 

a. On-board test and checkout 

b. Qualification testing 

c. Acoustics testing, etc. 

421 recedingpge hlaik 
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TABLE 4.1.5.0-I 
AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS
 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR 

MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN 

TOTAL MATERIAL
 

TOTAL OTHER 


TOTAL COST
TT C150,000 

* SEE BACK-UP 

SYSTEMS TEST - SINGLE STAGE A [ B [ C 5 (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
PART I PART II PART III PART IV OTHER 

N/ $ M/H $ - $ $ M/H $ 

*150,000 150,000 

150,000 



AMLLV 
DEVELOPMENTAL TESTING COST 

NON-RECURRING 
SYSTEMS TEST 

TABLE 4.1.5 .0-II
 

Element of Cost Dollars
 
(In Thousands)
 

Miscellaneous Test Include:
 

On board test & C/O System development.
 

Qualification Testing
 

Acoustics Testing, etc.
 

Single Stage Cost (1) 150,000
 

(1) Cost based on Engineering Estimate.
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4. 1.6 Engine PFRT and Qualification Testing - Main Stage
 

This section shows the development test costs for the following types of engines:
 

4. 1. 6. 1 Multichamber/Plug (with 24 modules having fixed nozzles and a 

vacuum thrust of 793,000 pounds) 

4.1.6.2 Toroidal/aerospike (2000 1 ia with 16 modules, 

one million pound thrust at sea level) 

each producing 

4. 1.6.3 Toroidal/aerospike (2000 psia with 8 modules, 
million pound thrust at sea level) 

each producing two 

Figure 4. 1. 6. 0-1 shows the AMLLV main stage liquid engine propulsion system costs. 
The multichamber/plug propulsion system is shown as the engine system on the main 
stage with the two toroidal/aerospike systems as alternative propulsion systems. 
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MULTICHMEENGINES 

4.1.6.0 	 4.1.6.1 

ALTI 	TOROIDAL IM 
I $247,043 I 

r 4.1.6.21 

TOROIDAL 2M# 
$298,243
 

I 4.1.6.3' 

()O LIARS IN -1HOUSANIDS) 

FIGURE 4.1.6.0-1 	 AMLLV MAIN STAGE ENGINE OPTIONS COST DEVELOPMENT TEST, 
'"B" COSTS 
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4. 1.6.1 Multichamber/Plug Engine - Main Stage 

Parametric cost data was received from Pratt and Whitney for the multichamber/plug 
propulsion system. This data covered a range of propulsion system sizes from 
above the requirements for a foll size AMLLV engine to below that of a half size 
(MLLV) engine (Figure 4. 1.6. 1-1). The data received included the total cost for 
engine development, PFRT and qualifications testing as a function of module vacuum 
thrust. 

As stated in Section 1. 0, of Book A, the program development costs (for the purpose 
of this study) were sub-divided into two categories: (1) Get Ready or "A" costs and 
(2) Developmental Testing or "B" costs. Since the parametric data (Figure 4. 1.6. 1-1) 
included costs associated with both categories, it was necessary to establish the 
appropriate costs associated for each of the categories. The allocation pertaining 
to development-test costs will be discussed herein (the get ready costs were 
discussed in Book A). The only cost data received, that reflected program costs 
for engine development, (by "A" and "B" cost categories) was that submitted by 
Rocketdyne on the 1200 psia toroidal/aerospike engine system. Figure 4.1.6.1-2 
displays, in terms of percentages, the elements of cost developed from this data. 

The percentages developed were then applied to the multichamber/plug propulsion 
system total development costs to divide it into get ready and development test 
costs. The example below illustrates how these costs were divided. 

Example: Pratt and Whitney total cost $490 million X 77.3% (from Figure 4.1.6.1-2) 
= $378,800 development test cost (the remainder being used in the 
get ready or "A" cost). 

Table 4. 1.6. 1-I displays the results of this compulation. These costs were also 
supplemented by other costs for facilities and capital equipment. 

Figure 4. 1.6. 1-3 reflects the parametric data received from Pratt and Whitney 
for propellant consumption during the engine development program. The 
propellant data was provided in millions of pounds of propellant as a function of 
module vacuum thrust/thousands of pounds. This data was then converted to total 
dollars and was used on all -three engine systems. 
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'z 400-- -

S 300-.....
 

0 

to 

_ _ _____COST OF FACILITIES AND 
PROPELLANTS NOT INCLUDED 

in00. ESTIMATED XLRi29-P-i DEVELOPMENT COST _
 

0 TO PrRT AFTER DEMONSTRATOR ENGINE PROGRAM
 

800 900100 200 300 400 500 600 700 
793 

MODULE VACUUM THRUST - THOUSANDS OF POUNDS 

FIGURE 4.1.6. 1-I AMLLV MAIN STAGE PROPULSION SYSTEM - ESTIMATED MODULE 
DEVELOPMENT COSTS OXYGEN/HYDROGEN MULTICHAMBER/PLUG 
PROPULSION SYSTEM (PRATT & WHITNEY DATA) 



Get Ready or. Development Test or "B" Percentages 

"A" Percentages Component Engine PFRT Qual. 

Design and Development 

Engineering 72.2% 46.8% 34.7% 35.1% 35.1% 
Test -0- 22.6 12.7 8.8 8.8 
Equipment 2.5% 4.0 5.8 -0- -0-
Tooling (Basic) 25.3 4.0 3.9 -0- -0-
Fabrication -0- 22.6 42.9 56.1 56.1 

Subtotal 	 100% 46.8% 100% 24.9% 100% 52.1% 100% 11.5% 100% 11.5%
 

Production (Non-Recurring) 

Tooling (Basic) 55.5%
 
Equipment 16.7
 
GSE 27.8
 

Subtotal 	 100% 53.2% 

77.3%TOTAL 	 22.7%
____________________________100% 

NOTE: 	 Percentages based on 1200 psia 286K pound thrust module, as submitted by 
Rocketdyne, in memo No. 68 RC-16347 dated December 20, 1968. 

These percentages were: 

1. Used as is for the 1200 psia, 286K thrust engine 
Used to allocate the amounts applicable to "A" and "B" cost categories
 
on the multichamber/plug engine
 

FIGURE 4.1.6.1-2 	 DEVELOPMENT COST FOR 1200 PSIA TOROIDAL/AEROSPIKE PROPULSION SYSTEM 
DIVIDED INTO PERCENTAGES OF GET READY AND DEVELOPMENT TEST COST-
BASED ON 1200 PSIA - 286,000 POUND THRUST MODULE 



3000______ __ 
2000 (QUALIFICATION) 

2800,-

2600 - _ 

A -NUMBE/ 
OF TEST 

/ 

2400
2350 / 

2200 

z 
2000 / 

0 

0 

1800

1600

f 
c 

1400 

1200-I 

I 
--NUMBER 

OF TESTS 

H700 (PFRTa) 

800 
000- ___ __ 

200

0. 

0 200 400 600 800 1000
 

MODULE VACUUM THRUST "- THOUSANDS OF POUNDS 

FIGURE 4.1.6.1-3 	 AMLLV MAIN STAGE PROPULSION SYSTEM - ESTIMATED PROPELLANT 
CONSUMPTION DURING ENGINE DEVELOPMENT INCLUDING ANCILLIARY 
FLUIDS OXYGEN/HYDROGEN MIXTURE RATIO, 6:1 (PRATT & WHITNEY DATA) 
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TABLE 4.1.6.1-I 


AMLLV COST SUMMARY 

ELEMENT OF COST 


PROGRAM EXECUTIVE
 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 


LAB TECHNICIANS
 

TOOLING 


PRODUCTION 


MANUFACTURING TEST 


MANUFACTURING TECH.
 

Q&R A 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR 


MATERIAL 


LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL 

TOTAL OTHER 


TOTAL COST 


SINGLE STAGE - ENGINES 

PROGRAM MGMT. CONT. END ITEM 
PART I PART II 

M/H $ M/H $ 

A [ 
FACILITIES LOGISTICS 
PART III PART IV 

BE] C[] 

OTHR 

OTHER_ M/H 

(IN THOUSANDS) 

TOTAL 

$ 

143,200 143,200 

_ 11,500 

170,100 

54,000 

11,500 

170,100 

54,000 

378,800 

-114,143 

378,800 

114,143 

[378,800 
I__.. 

I 

114143 

14,143 

I 

1,143 

492,943 

*Propellant
 



AMLLV
 
SINGLE STAGE ENGINE
 
*MULTI-CHAMBER
 
PLUG ENGINE
 

4

TABLE .1.6.1-I1
 

"B" Costs Component Enaine PFRT Qual. Total 

Engineering 

Test 

$44.1M4 

21.3M 

$ 68.5
M 

25.1M 

$15.3M 

3.8M 

$15.3M 

3.8M 

$143.2M 

54.0M 

Equipment 

Tooling (Basic) 

Fabrication 

3.8M 

3.8M 

21.3M 

11.44 

7.7
M 

84.6M 24.5
M 

24.5
M 

15.2M 

11.5 
M 

154.9
M 

Subtotal $94.3M $197.3M $43.6M $43.6M $378.814 



AMLLV 

PROPELLANT CONSUMPTION 

INC. ANCILLARY FLUIDS
 

OXYGEN/HYDROGEN
 

MIx RATIO = 6.o
 

2,000 QUALIFICATION TESTS
 

SINGLE STAGE ENGINE PROGRAM
 

MULTI-CHAMBER 

PLUG ENGINE
 

TABLE 4.1.6.1-I1
 

TOTAL CONSUMPTION 2,350,000,000 lbs. 

OXYGEN 2,014,285,715 lbs. 

HYDROGEN 335,714,285 lbs. 

COST
 

OXYGEN $.015 X 2,014,285,715 lbs. 7 $ 30,214,286
 

HYDROGEN $-25 X 335,714,285 lbs. 83,928,571
 

TOTAL $114,142,857
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4.1.6.2 Toroidal/Aerospike Engine Cost (One Million Pound Thrust) - Main Stage 

This paragraph presents the get ready cost for a toroidal/aerospike engine system 
consisting of sixteen 2000 psia modules, each of which will produce one million 
pounds of sea level thrust. Costs for this alternative engine system were supplied 
by Rocketdyne. However, the costs for the "A" and "B" categories were combined 
together. 

In order to determine that amount which applied to "B" costs only, the same 
percentage apportionment between A and B costs used for the 1200 psia modules 
was applied to the 2000 psia propulsion system. Figure 4.1.6.2-1 displays, in 
terms of percentages, this breakdown of the categories. These percentages were 
then applied to the 2000 psia module data and the results are displayed in 
Table 4.1.6.2-I. Propellant costs are also included. 

NOTE: The costs for this engine configuration are not 
added in the cost summary for the single stage 
vehicle shown in Table 4.1.6.1-I above. The 
toroidal/aerospike engine costs must be substituted 
in lieu of those for the multichamber/plug engine 
to define the cost of the single stage vehicle with 
the toroidal/aerospike engine system. 

4350pag 
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Get Ready or Development or "B" Percentages 
"A" Percentages Component Engine PFRT Qual. 

Design and Development 

Engineering 68.2% 28.3% 26.7% 25.5% 25.5% 
Test -0- 11.4 6.7 6.4 6.4 
Equipment 4.5 12.5 20.3 -0- -0-
Tooling (Basic) 27.3 5.2 1.8 -0- -0-
Fabrication -0- 39.5 44.5 68.1 68.1 

Subtotal 	 100% 51.1% 100% 34.5% 100% 48.5% 100% 8.5% 100% 8.5%
 

Production (Non-Recurring)
 

Tooling (Basic) 38.1% 
Equipment 23.8 
GSE 38.1 

Subtotal 	 100% 48.9%
 

100% 	 83.7%16.3%TOTAL 

NOTE: 	 Percentages based on 1200 psia, one million pound thrust module, as submitted by 
Rocketdyne, in memo No. 68RC-16347 dated December 20, 1968.. 

These percentages were: 

(I) 	 Used as is for the 1200 psia, one million pound module. 
(2) 	 Used to allocate the amount of cost applicable to on the "A" and "B" cost 

categories for the one and two million pound thrust modules. 

FIGURE 4.1.6.2-1 	 DEVELOPMENT COSTS FOR 1200 PSIA TOROIDAL/AEROSPIKE PROPULSION SYSTEM 
DIVIDED INTO PERCENTAGES OF GET READY AND DEVELOPMENT TEST COSTS -
BASED ON 1200 PSIA - ONE MILLION POUND THRUST MODULE 



TABLE 4.1.6.2-I 

AMLLV COST SUMMARY 


ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS
 

ENGINEERING 


LAB TECHNICIANS
 

TOOLING 


PRODUCTION 


MANUFACTURING TEST 


MANUFACTURING TECH.
 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR 


MATERIAL 


LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER
 

TOTAL COST 


* Propellant 

SINGLE STAGE ENGINES 

(TOROIDAL) A [] BjJ Cr] (IN THOUSALXS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS TOTAL 

PART I PART II PART III PART IV OTHER 
M/R $ N/H $- OTHER H 

36,300 36,300
 

3,900 3,900
 

81,500 81,500
 

11,200 11,200
 

L32,900 132,900
 

114,143 114,143
 

- 32,900 114,141 247,043 



AMLLV 
TOROIDAL ENGINE PROGRAM 
1.OM THRUST PER MODULE -16 MODULES 

2000 PSI 

TABLE 4.1.6.2-I 

"B" Costs Component Engine PFRT lual. Total 

Engineering $13.3M $17.2M $2. M $2.9M $36.3M 

Test 5.5M 4.3m .7M .7M 11.2M 

Equipment 6.oM 13.1M 19.1M 

Tooling (Basi 2.7M 1.2M 3.9M 

Fabrication 18.4M- 28.6m 7.7M 7.7M 62.4M 

Subtotal $45.9M $64.4M $ll.3M $11.3M $132.9M 
(Incl. Fee) 



4. 1. 6.3 Toroidal/Aerospike Engine Cost (Two Million Pound Thrust) - Main Stage 

This paragraph presents the get ready cost for a toroidal/aerospike engine system 
consisting of eight 2000 psia modules, each of which will produce two million 
pounds of sea level thrust. Costs for this alternative engine system were supplied 
by Rocketdyne. However, the costs for the "A" and "B" categories were combined 
together. 

In order to determine that amount which applied to "B" costs only, the same 
percentage apportionment between A and B costs used for the 1200 psia modules 
was applied to the 2000 psia propulsion system. Figure 4. 1.6.2-1 displays, in 
terms of percentages, this breakdown of the categories. These percentages were 
then applied to the 2000 psia module data and the results are displated in 
Table 4.1.6.3-I. Propellant costs are also included. 

NOTE: The costs for this engine configuration are not 
added in the cost summary for the single stage 

vehicle as shown in Table 4.1.6. 1-I above. The 
toroidal/aerospike cost must be substituted in lieu of 
those for the multichamber/plug engine to define 
the cost 'ofthe single stage vehicle with the 
toroidal/aerospike engine system. 
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SINGLE STAGE ENGINES - (TOROIDAL)
 

TABLE 4.1.6.3-I (TKO 1',-ILRLIOyPOUNDS THRUST) 

AKLLV COST SUMMARYA B[C ] (i TOUSA:DS) 

PROGRAM MGMT.CONT. END ITEM FACILITIES LOGISTICS 

ELEMENT OF COST 
___________ 

PART 
M/N 

I 
$ 

PART 
N/H 

II 
$ 

PART III 
$ 

PART IV 
$ 

OTHER 
______ 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS _ 

ENGINEERING .....50 200 50,200 

LAM TECHNICIANS 

TOOLING_ __ ,300 5,3C 

PRODUCTION 112,900 112•900 

MANUFACTURING TEST .. 15_700 15,700 

MANUFACTURING TECH. 
Q&RA__ _______ _ _ 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 184,100 ......... 184,100 

MATERIAL *11 4,l4_ 114,143 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 114,14 114,143 

TOTAL OTHER 

TOTAL COS 184,100 114,141 29C,243 

PROPELLANT 



"B" Costs 

AMLLV 
SINGLE STAGE ENGINE 

*TOROIDAL 

TABLE 4.1.6.3-I 

Como. Enaine PF_ Qual. 
(In Millions) 

Total 

Engineering 
Test 
Equipment 
Tooling (Basic) 
Fabrication 

18.4 
7.7 
8.4 
3.7 

25.4 

23.8 
6.o 

18.1 
1.6 

39.8 

4.0 
1.0 

10.6 

4.0 
1.0 

10.6 

50.2 
15.7 
z6.5 
5.3 

86.4 

Subtotal 
(Incl. Fee) 

63.6 89.3 15.6 15.6 184.1 

• 2.Om 2000 Pounds - Thrust - 8 Modules 
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4.1.7 Facility Checkout Vehicle - Single Stage Vehicle 

The facility vehicle is defined as the test article that will be used to checkout the 
following: 

a. The manufacturing tools,, facilities and equipment 

b. All R&D test facilities and equipment 

c. Handling and transportation equipment 

d. Launch complex facilities and support areas 

e. All GSE (manufacturing facility and launch facility) 

f. All processes and procedures 

The primary objective of the facility vehicle is to achieve a state of operational 
readiness prior to processing of the flight vehicles. The costs associated with 
this facility vehicle are displayed in Table 4. 1. 7.0-I. The facility vehicle consists 
of the following types of cost elements: 

a. Single stage structure 

b. Systems 

c. Transportation from the manufacturing plant to the launch site 

d. The cost of a dummy payload and instrument unit 

e. Launch cycle cost (based, on one years cost to checkout the facility) 

f. Propellant cost 

g. Launch site maintenance cost 

'Predin page bla, l
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TABLE 4.1.7.0-I 

AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS
 

ENGINEERING
 

LAB TECHNICIANS
 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q& RA
 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR
 

MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIIAL 

TOTAL OTHER 


TOTAL COST 


See Backup
 

FACILITY VEHICLE - SINGLE STAGE A [ B [] C (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

PART I PART II PART III PART IV OTHER 
M/H $ M/H $ $ - $ M/H $ 

_319,28 
 319,288 

319,288 319,288 



AMLLV 
NON-RECURRING 

R&D COST 

FACILITY VEHICLE - SIS 

TABLE 4.1.7.0-11 

Element of Cost Dollars 
(In Thousands) 

Structures 34,383 

Systems 19,471 

Transportation 84 

Dummy Payload & IU 1,200 

Launch Operations 240,077 

Propellant 6,573 

Launch Maintenance (1 Yr) 17,500 

TOTAL COST 319,288 
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4. 1.8 Manufacturing Mockup Vehicle - Single Stage Vehicle 

The manufacturing mockup will be used extensively to aid and assist in the 
development of the production tooling and the manufacturi ng techniques. 

This mockup is not a complete vehicle, but is limited to full size sub-assemblies 
and sub-systems. The costs for developing the mockup for the single stage vehiclE 
are reflected in Table 4.1.8.0-I. 

Preceding page -blank 
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TABLE 4.1.8.0-I FACILITY MOCK-UP 

AMLLV COST SUMMARY A [ BE) C[] (IN THOUSAPS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTal 

ELEMENT OF COST PART I 
M/H $ 

PART II 

M/H $ 
PART III 

$ 

PART IV 

$ O R H $ 

PROGRAM EXECUTIVE 4 48 4 48 

PROGRAM PLAN. & REPT. 10 120 10 120 

INDUSTRIAL RELATIONS 2 26 2 26 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 267 2,594 267 2,594 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 71 692 71 692 

co FACILITIES 

DIRECT DIST 85 830 85 830 

TRAINING 4 38 4 38 

TOTAL DIRECT LABOR 16 194 427 4,154 443 4,348 

MATERIAL 515 515 

LOGISTIC HARDWARE 

BURDEN 175 175 

TOTAL MATERIAL 690 690 

TOTAL OTHER 

TOTAL COST $194 $4,844 $5,038 



AMLLV 

Element of Cost 

PART I 

FACILITY MOCK-UP 

ASSEMBLY OR SYSTEM 

TABLE 4.1.8.0-II 

Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

266,900 

71,237 

Total Direct Labor 338,137 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

4,058 

10,144 

2,198 

$ 47,925 

119,801 

25,958 

Total Labor - Part I 16,400 193,684 

Material 

Program Planning & Reporting 

Industrial Relations 

$ 203 

220 

Material Subtotal $ 423 

Material & Administrative Burden 144 

Total Material $ 567 

TOTAL COST - PART I $194,251 
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TABLE 4.1.8.0-III FACILITY MOCK-UP 

AMLLV PART II COST 

ELERENT OF COST 
SD4ARY 

ENGINEERING.... PRODUCTION__ 

Anl 

TOOLING 

Bo Co 
TEST 

(1N THOUSANDS) 

TOTAL 

ENGINEERING 

M/H 

.....__ 

$ M/H $ M/H S M/H $ /$ 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH.4 

,,9 
267 2,594 

Q & R A 
DIRECT DIST 

_ _ 71 
85 

692 
830 

71 
8 

692 
8 

TRAINING 

TOTAL DIRECT LABOR 

4 
427 

38 

4,154 

... . 4 

427 
38 

4,154 

MATERIAL 

LAB. TECHNICIANS 

4...494 [ 494 

TOOLING 

PRODUCTION 

MPG. TECHNICIANSF,1 

Q&R A 
SUBTOTAL 

MAT. & ADM, B':PE:: 
TOA 

TOTAL MATERIAL 
AFR'' 

21 
515 

175 
7 

690 _ _690 

21 
515 

175175 

TOTAL PART ii cTll $4,844 ' $4,844 



AMLLV 

FACILITY MOCK-UP 


ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 4.l.8.0-IV 

Element of Cost 

Fab. & Assy. 


Direct Distributable 


Subtotal (A) 


Training 


Subtotal (B) 


QARA 


Total Labor 


Material
 

Raw Material 


Q&RA 


Subtotal (C) 


Material & Adm. Burden 


Total Material 


Total Tooling Cost 


SINGLE STAGE
 

Manhours DcL I .2 
(In Thousand) 

266,900 $ 2,594 

85,408 830
 

352,308 $ 3,424
 

3,875 38 

356,183 $ 3,462 

71,237 692 

427,420 $ 4,154 

$ 494 

$ 21 

$ 515 

$ 175
 

$ 690 

L 444 
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4.1.9 Systems Development Facility (Breadboard) - Single Stage Vehicle 

The Systems Development Breadboard Facility will provide -for extensive testing, 
evaluation, and verification of components, subsystems, and systems under 
controlled conditions that approximate those at the launch site. 

Existing facilities at Michoud will be used to house the breadboard. (A new facility 
for this activity would cost approximately $750,:000.) The equipment for these 
tests will primarily consist of the elements of vehicle and GSE hardware and/or 
simulators that make up the breadboard plus the computer complex. 

The costs associated with the SDF for the single stage vehicle are displayed in 
Table 4. 1. 9.0-I. 
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TABLE 4.1.9.0-I 

AMLLV COST SUMMARY 

REEENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING
 

LAB TECHNICIANS
 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LA8OR
 

MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER 


TOTAL COST
 

SDF - SINGLE STAGE A E B E C ] (IN THOUSAL\S) 
PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS TOTAL 

PART I PART II PART III PART IV OTHER 
MIH $ N/H $ $ OTHER 

_80,52( 80,520
 

80,52C 80,520
 

*SEE BACK-UP 



AMLLV 
NON-RECURRING COST 
R & D TEST FACILITIES 

SYSTEMS DEVELOPMENT FACILTY - SINGLE STAGE 

TABLE 4.1.9.0-1I (In Thousands) 

Element of Cost Dollars 

Equipment $ 61,600 

Operation (1) 18,920 

Total SDF $ 80,520 

(1) Operation Cost is estimated for a five year period.
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4.1.10 R&D Flight Vehicles - Single Stage Vehicle
 

The two R&D flight vehicles are the final qualification testing that must precede
 
the manned flights in order to qualify the system.
 

The prime objectives of flight tests are:
 

a. Evaluation, of hardware characteristics and operational procedures 
cannot be adequately evaluated by ground testing. 

which 

b. Acquisition of flight data and correlation of these data 
ground tests. 

-with the results of 

c. Flight verification of the launch vehicle and ground support equipm
to manned flight. 

ent prior 

d. Flight verification of stage subsystems affecting crew 
flight. 

safety prior to manned 

e. Ground crew training. 

Each flight space vehicle will be as' complete as practicable; i. e., no dummy stage, 
modules or subsystems, with the exception of a simulated payload. 

Individual stage (specimen) costs were obtained from the "C" category estimates 
with allowances' for the additional R&D instrumentation. 

The costs for two single stage vehicles are shown in Table 4.1.0.0-I. This cost 
includes all -the cost of stage hardware, 'R&D instrumentation, instrument unit, 
SE&I and launch cycle costs (these launch costs for each R&D flight are based on 
a nine month cycle; the normal launch cycle, will however, be based on six months). 
In addition, these costs include all transportation, facility and equipment 
maintenance. 

Preceingppage blank 
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___________ 

TABLE 4.1.10.0-1 

AMLLV COST SUMMARY 


ELEMENT OF COST 

PROGRAM EXECUTIVE
 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS
 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q&RA 

FACILITIES
 

DIRECT DIST 
TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWAE
 

BURDEN 

TOTAL MATERIAL-

TOTAL OTHER 

TOTAL COST 


* See Back-up 

TWO R&D FLIGHTS - SINGLE STAGE 

PROGRAM MGMT. 
PART I 

CONT. END ITEM 
PART II 

FACILITIE 
PART III 

A El B [ C E] 
LOGISTICS 
PART IV OTHER 

(IN THOUSAL\S) 

TOTAL 

/H s M/H $ $ M/H $ 

836.735 836,735
 

836,735 836,735
 



TABLE 4.1.10.0-I
 
AMLLV
 

NON-RECURRING
 

TWO 	R&D FLIGHTS - SINGLE STAGE
 
(DOLLARS IN THOUSANDS)
 

Element of Cost No. 1 No. 2 

Stage Hardware (1) $188,611 $171,730 

Propellants 6,573 6,573 

Instrument Unit 9,346 9,346 

SDF Operations 174,324 174,324 

Launch Maintenance 8,750 8,750 

SE&I 8,480 8,480 

Instrumentation 24,555 24,555 

$426,808 $409,927 

Total Costs of Two R&D Flights $836,735
 

(1) 	 Includes Transportation and Facility and Equipment
 
Maintenance Costs
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4. 1, 11 Wind Tunnel (Model Tests) - Single Stage Vehicle 

Models will be used in wind .tunnel tests to investigate the aerodynamic 
characteristics and dynamic behavior of the AMLLV sirg le stage under laboratory 
conditions. 

.Test Description 

Force Model Tests - The purpose of these tests will be to ascertain range safety 
aerodynamics after inflight destruct, by checking the aerodynamic characteristics. 
of models of selected fragments of the single stage. 

AMLLV Single. Stage Base Heating Model Tests - Supersonic and transonic tests will 
be conducted. The tests will include heating, and pressure, measurements in the 
base "regionfor the range of possible configurations.and anticipated flight 
environments. 

Performance Characteristics of Various Vehicle Combinations - Model tests will 
determine aerodynamic performance characteristics of possible vehicle configurations 
within the vehicle family. 

Resource Requirements, 

The assumption is that adequate facilities already exist for the conduct of the model 
tests to develop the required'information for the AMLLV program. It is anticipated, 
therefore, that costs for these tests will be based on procurement of the models 
and occupancy time at the test facility. 

Based on prior test experienqe, the following estimates were made as shown in 
Table 4. 1. 11.0-I. 

b 
L6reced 
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TABLE 4.1.11.0-I 

AMLLV COST SUMMARY 

-EMENT OF COST 

PROGRAM EXECUTIVE
 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS
 

ENGINEERING
 

LAD TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q& RA
 

FACILITIES
 

DIRECT DIST
 

TRAINING
 

TOTAL DIRECT LABOR
 

MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER 


TOTAL COST 


• See back-up
 

WIND TUNNEL
 
SINGLE STAGE 

A I] B D C[] (IN THOUSAYDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 

PART I PART II PART III PART IV OTHERTOTAL 
N/H $ M/H M/ $ 

*600 600
 

600 600
 



AMLLV
 
DEVELOPMENTAL TESTING COSTS
 

NON-RECURRING
 

WIND TUNNEL TEST
 
Dollars
 

Element of Cost TABLE 4.1.11.0-11 (In Thousands)
 

Single Stage $600
 

(1) These costs based on Engineering estimate.
 

4 
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4.2 INJECTION STAGE - ENGINE MODULE 

The summary costs for testing of the injection stage - engine module are displayed 
in Table 4.2.0.0-I. The costs include not only the cost associated with conducting 
the tests but also the costs of the test specimens. Specimen costs were developed 
from the recurring costs contained in Book C of this volume. Figure 4.2.0.0-I 
displays the total costs associated with the injection stage - engine module and the 
appropriate subparagraph where the cost information is located. 
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TABLE 4.2.0.0-I 

TOTAL ENGINE MODULE 
AMLLV COST SUMMARY A [ BO C[] (IN THOUSANS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 

M/H $ M/H $ - $ , $ N/N $ 

PROGRAM EXECUTIVE 9 95 I 8 95 
PROGRAM PLAN. & REPT. 20 239 ___ __ 20 239 
INDUSTRIAL RELATIONS 4 39 4 39 
ENGINEERING 143 79,291 143 79,291 

LAB TECHNICIANS 104 ,01 _O___ 104 1,015 

TOOLING 6,20( 6,200 

PRODUCTION 
MANUFACTURING TEST S282 

67 92,445 
91,94 

67 
282 

92,449 
31,942 

MANUFACTURING TECH. 

Q & R A 68 66_ 68 662 

FACILITIES 1,000 1,000 

DIRECT DIST 144 1,40 144 1,404 

TRAINING 7 61 7 64 

TOTAL DIRECT LABOR .. 815 213,02', 1,000 . 848 214,400 

MATERIAL 1 505 35,943 36,449 

LOGISTIC HARDWARE I2,520 - 12,320 

BURDEN 22 221 

TOTAL MATERIAL 1 !_13,04( .. 35,943 48,990 

TOTAL OTHER 11,071 1144,683 155,756 

TOTAL COST 374 237,14 1,000 1194,1681 419,146 
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4.2.1 Static Load Test - Injection Stage, Engine Module 

The total cost of conducting all of the static load tests for the injection stage-engine 
module are displayed in Table 4.2. 1.0-I. In addition, Figure 4.2.1.0-1 displays 
the cost and subparagraph number at the various components that require static 
testing. Paragraph 4.2.1.1 through 4.2. 1.3 reflect the cost for the tank assembly, 
stage assembly and other components; which include the necessary material and 
labor to accomplish the following functions: 

a. Engineering 

1. Mechanical and Electrical Design 

2. Drafting and Support 

3. Liaison 

4. Conduct the test 

5. Test Reports 

b. Manufacturing 

1. Facility checkout and preparation 

2. Specimen installation 

3. Load fixture fabrication 

4. Load fixture installation 

5. Plumbing installation 

6. Instrumentation installation 

7. Mechanical checkout 

8. Electrical checkout 

9. Conduct the test 

10. Teardown effort 
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4.2.1 (Continued) 

c. Material and Parts 

1. Raw material 

2. Mechanical components 

3. Electrical transducers 

4. Electrical components and enuinment 

5. Testspecimen (from "C" cost) 

d, Retest Costs 

Parts, materials and labor costs. 

The test facilities that,are to be utilized for the singie eu ve uut wo:v uublueveu 
adequate to accommodate the engine module; therefore, no additional facility or 
equipment costs were added for testing of the engine module. 
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TABLE 4.2.1.0-I 
AMLLV COST SUMMARY 

STATIC LOAD TEST - ENGINE MODULE 

A El BK] C l (IN THOUSALS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV 

_/H $ N/H $ $ $ M/H $ 
PROGRAM EXECUTIVE 3 29 3 29 

PROGRAM PLAN.& REPT. 6 72 6 72 

INDUSTRIAL RELATIONS 1 14 1 14 

ENGINEERING 65 771 65 771 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 130 1,266 130 1,266 

MANUFACTURING TECH. 

Q& RA 9 84 9 84 

FACILITIES 

DIRECT DIST 41 400 41 400 

TRAINING 2 18 2 18 

TOTAL DIRECT LABOR 10 115 247 2,539 257 2,654 

MATERIAL _ _ 14o 140 

LOGISTIC HARDWARE 1Z,8O 2 

BURDEN 49 49 

TOTAL MATERIAL L2,369 12,369 

TOTAL OTHER 

TOTAL COST 115 L4,908 15,023 



(1)01,tAAlS IN TI ICCISAN 1)) 

FIGURE 4.2.1.0-	 AMLLV INJECTION STAGE ENGINE MODULE STATIC LOAD COSTS 

DEVELOPMENT TEST, CCBU COSTS 

•
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4.2.1. 1 Component Testing - Static Load Test 
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AMLLV 
TOTAL COST SUMMARY 

TABLE 4.2.1.1-1 STATIC LOAD TEST (COMPONENTS) 

MLLV COST SUMMARY A [ B [ C ] (IN THOUS3A S) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I 
-/H $ 

PART II 
H/H $ 

PART III 
$ 

PART IV 
. $ 

OTHER 
M/H $ 

PROGRAM EXECUTIVE 1 7 1 6 
PROGRAM PLAN. & REPT. 1 18 1 18 
INDUSTRIAL RELATIONS 3 9 
ENGINEERING 16 186 16 186 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 31 306 91 306 

MANUFACTURING TECH. 

Q& RA 2 20 2 "20 

FACILITIES 

DIRECT DIST 10 94 10 94 
TRAINING 1 4 1 4 

TOTAL DIRECT LABOR 2 28 6o 610 62 638* 

MATERIAL 34 34 
LOGISTIC HARDWARE 1,107 1107 
BURDEN 12 12 

TOTAL MATERIAL 1,153 - 1,153 

TOTAL OTHER 

TOTAL COST 28 1,763 1,791 



AMLLV 
DEVELOPMENT COST 

NON-RECURRING 
PART .I 

COMPONENTS - E/M 

ASSEMBLY OR SYSTEM 
TABLE 4 

.2.1.1-1I 

Element of Cost Manhours Manhours Dollar:; 

Direct Labor 

Engi neering 

Logistics 

Laboratory Technicia'n 

Production 

Tooling 

Manufacturing Test 
Q&RA 

Facilities 

15,776 

31,441 

2,097 

Manufacturing Technician 

Total Direct Labor 49,314 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

592 

1,479 

321 

6,992 

17,467 

3,120 

Total Labor - Part 1 2,392 27,579 

Katoria t 

Program Planning & Reporting 

Industrial Relations 

Nterial Subtotal 

Matoriat & Administrative Burden 

29 

32 

61 

21 

Total Material 82 

TOTAL COST - PART I 27,661 
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AMLLV
 
PART II COST SUMMARY
 

TABLE 4.2.1.1-111 
AMLLV PART II cos: . 

NON-RECURRING(I 
STATIC LOAD TEi- (COMPONENTS), B] C (IN THOUSNDS) 

ELEMENT OF ENGINEERINGCOS:T___M/H $ 
PRODUCTION 
M/H $ 

TOOLING 
M/H S 

TEST 

M/H $ Ml/H 

TOTAL 

$ 

ENGINEERING 16 186 16 186 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 31 306 31 306 

MANUFACTURING TECH. 2_2_2__ 

Q & R A 2 20 2 20 
DIRECT DIST 10 94 10 94 
TRAINING 1 4 1 4 
TOTAL DIRECT LA3SR 16 186 44 424 60 610 

MATERIAL *1,107 1,107 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 33 33 

MFG. TECHNICI! :S 

Q& RA 1 1 
SUBTOTAL 1,107 34 1,107 

MAT. & ADM. BLREL: 12 12 

TOTAL MATERIAL 1,107 46 1,153 

TOTAL PART ii "37- 186 1,107 470 1,763 

*Specimen 



AMLLV 
R & D TEST COST 

NON-RECURRING 

COMRONENTS - E/K 

CONDUCT STATIC LOAfDTEST 

TABLE 4.2.1.1-IV 

(In Thousands) 

Element of Cost Manhours Dol]lars 

Engineering 13,870 164 

Ro t.es t. Allowance 1,906 22 

TOTAL COT 15,776 186 
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AMLZV 
R & D TEST COST 

NON-RECURRING 

COMPONENTS - E/M 
CONDUCT STATIC LOAD TEST 

TABLE 4.2.1.1-V 

(IN THOUSANDS) 

NIernont of Cost. Manhours Dollars 

(1) Manufacluring 25,864 251 

(2) Retest Allowance 5,777 55 

Subtotal 31,441 306 

(3) Direct Distributable 10,052 94 

Subt.otal 41,493 400 

(4) Tra ning 456 4 

Subtotal 41,949 404 

(5) Q&RA 2,097 20 

TOTAL LABOR 44,046 424 

MateriaJ 

(6) Raw Material & Parts 33 

(7) Q&RA 1 

Material Subtotal 34 

(8) Malerial & Admin. Hurdon 12 

TOTAl MATERIAL 46 

TOTAI, COST 470 
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4.2. 1.2 Tank Assembly - Static Load Test 
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AMLLV
 
TOTAL COST SUMMARY
 

TABLE 4.2 1. 2-1 STATIC LOAD TEST (TANK ASSEMBLY) 

AMLLV COST SUMMARY A 5 B[ CE] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I
M/H $ PART II

M/H $ PART III PART IV 
O T E M/H 

PROGRAM EXECUTIVE 1 5 1 5 
PROGRAM PLAN. & REPT. 1 12 1 12 
INDUSTRIAL RELATIONS 3 3 

ENGINEERING 11 134 11 134 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 3 222 23 222 

MANUFACTURING TECH. 

q&RA 2 15 2 15 
FACILITIES 

DIRECT DIST 7 70 7 70 
TRAINING 3 

TOTAL DIRECT LABOR 2 20 43 444 45 464 

MATERIAL 28 28 
LOGISTIC HARDWARE 4,616 4,616 
BURDEN 10 10 

TOTAL MATERIAL 4,654 4,654 

TOTAL OTHER 

TOTAL COST 20 5,098 5,118 



AMLLV 
DEVELOPMENT COST 

NON-RECURRING 
PART I 

TANK ASSEMBLY - E/M 
ASSEMBLY OR SYSTEM 

Element of Cost 

TABLE 4.2.1.2-I 

anbtiar Manhours DolJar:; 

Direct Labor 

Engi nearing 

LogistLi cs 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

11,319 

22,656 

1,512 

Manufacturing Technician 

Total Direct Labor 35,487 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

-

426 

1,065 

250 

5,031 

12,578 

2,430 

Total Labor - Part I 1,741 20,039 

Matoria L 

Program Planning & Reporting 

Industrial Relations 

21 

25 

Material Subtotal 

Maicriat & AdminisLrative Burden 

46 

16 

Total Malerial 62 

TOTAL COST - PART I 20,101 
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AMLLV 
PART II COST SUMMARY 

NON-RECURRING 

TABLE TABLE 4. 2.1. 2-Il STATIC LOAD TEST (TANK ASSY.) 

AMLLV PART II cos: sZ ,lRy B [!] C (IN THOUSANDS) 

ELEMENT OF GOS-,- ENGINEERING PRODUCTION TOOLING TEST TOTAl 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 11 134 11 134 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 23 222 23 222 

MANUFACTURING TECH. 

Q & R A 2 15 2 15 

DIRECT DIST 7 70 7 70 

TRAINING 3 3 
TOTAL DIRECT LABOR 11 134 _2 310 43 444 

MATERIAL *4,616 4,616 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 27 27 

MFG. TECHNICIAS _, 

Q& RA 1 1 

SUBTOTAL 4,616 28 4,644 

MAT. & ADM. R1RCE:: 10 10 

TOTAL MATERIAL 4,616 38 4,654 

TOTAL PANT i 134 4,616 348 5,098 

*Specimen 



AMLLV 
R & D TEST COST 

NON-RECURRING 

TANK ASSENBLY - E/M 
CONDUCT STATIC LOAD TEST 

TABLE 4.2.1.2-Iv 

(In Thousands) 

Element of Cost Manhours Dollars 

Engineering 9,939 118 

Retest Allowance 1,380 16 

TOTAL COST 11,319 134 



AMLLV 
R & D TEST COST 

NON-RECURRING 

TANK ASSEMBLY - E/M 

uuNDUCT STATIC LOAD TEST 

TABLE 4.2.1.2-V 
(IN THOUSANDS) 

EJ ement of Cost. Manhours Dollars 

(1) Manufac turing 18,636 181 

(2) Retest Allowance 4,020 41 

Subtotal 22,656 222 

(3) Direct Distributable 7,250 70 

Subtotal 29,906 292 

(4) Trainng 329 3 

Subtotal. 30,235 295 

,j) Q&RA 1,512 15 

TOTAL LABOR 31,747 310 

Material 

(6) Raw Material & Parts 27 

(7) Q&RA 1 

Material Subtot a] 28 

(8) Mal.erial & Admin. Burdon 10 

TOTAl. MATERIAL 38 

TOTAL COST 348 
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4.2. 1.3 Stage Assembly - Static Load Test 
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AMLLV 
TOTAL COST SUMMARY 

TABLE 4.2.1.3-I STATIC LOAD TEST (STAGE ASSEMBLY) ENGINE MODULE 

AMLLV COST SUMMARY A E B [ CD (IN THOUS3%DS) 

EEMENT OF COST 
PROGRAM MGMT. CONT. END ITEM 

PART I PART II 
M/H $ M/H $ 

FACILITIES LOGISTICS 
PART III PART IV 

$ $ 
OTHER 

M/H 

TOTAL 

$ 

PROGRAM EXECUTIVE 1 i7 1 17 

PROGRAM PLAN. & REPT. 4 42 4 42 

INDUSTRIAL RELATIONS 1 8 1 8 

ENGINEERING 38 451 38 451 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 76 .738 76 738 

MANUFACTURING TECH. 

Q & R A 5 49 5 49 

FACILITIES 

DIRECT DIST 24 236 24 236 
TRAINING 1 11 1 11 

TOTAL DIRECT LAR0R 6 67 144 1,485 150 1,552 

MATERIAL 78 78 

LOGISTIC HARDWARE 6,457 6,457 
BURDEN 27 27 

TOTAL MATERIAL 6,562 6,562 

TOTAL OTHER 

TOTAL COST 67 8,047 8,114 



AMLLV 
DEVELOPMENT COST 
NON-RECURRING

PART I 
STAGE ASSEMBLY - E/M 

ASSEMBLY OR SYSTEM 

TABLE 4.2.1.3-I 

Element of Cost M Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

38,170 

75,925 

5,o66 

Tntal Direct Labor 119,161 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1,430 

3,575 

775 

16,888 

42,221 

7,533 

Total Labor - Part I 5,870 66,642 

Matorial 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

72 

78 

150 

Material & AdminisLrative Burden 51 

Total Material 201 

TOTAL COST - PART I 66,843 

487 



AMLLV 
PART II COST SUMMARY 

NON-RECURRING 
TABLE 4.2.1.3-11 STATIC LOAD TEST STAGE ASSEMBLY - E/M 

AMLLV PART II COST SUERaRY [] B ] C (IN THOUSANDS) 

ENGINEERING PRODUCTION TOOLING TEST TOTAL 
ELEMENT OF COST_ 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 8 451 38 451 

LAB TECHNICIANS 

TQOLING 
PRODUCTION 

MANUFACTURING TEST 76 738 76 738 

MANUFACTURING TECH. 

Q& R A 5 49 5 49 

DIRECT DIST 24 236 24 236 

TRAINING 1 11 1 11 
TOTAL DIRECT LA5OR 1 106 1,034 144 1,485 

MATERIAL 464576,4_7 " 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 76 76 

MFG. TECHNICIANS 

Q& RA 2 2 

SUBTOTAL 6,457 78 6,535 

MAT. & ADM. BRnDE:: 27 27 

TOTAL MATERIAL 6,457 105 6,562 

TOTAL PART Il 451 6,457 1,139 8,047 

* Specimen 



AMLLV 
R & D TEST COST 
NON-RECURRING 

STAGE ASSEMBLY - E/M 

CONDUCT STATIC LOAD TEST 

TABLE 4.2.1.3-IV 

(In Thousands) 

Element of Cost Manhours Dollars 

Engineering 33,575 $397 

Retest Allowance 4,595 54 

TOTAL COST 38,170 $451 
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AMLLV 
R & D TEST COST 

NON-RECURRING 

STAGE ASSEMBLY - E/M 
CONDUCT STATIC LOAD TEST 

TABLE 4.2.1.3-V 
(IN THOUSANDS) 

Element of Cost Manhours Dollars 

(1) Manufacturing 62,545 $608 

(2) Retest Allowance 13,380 130 

Subtotal "A" 75,925 $738 

(3) Direct Distributable 24,296 236 

Subtotal "B" 100,221 $974 

(4) Training 1,102 11 

Subtotal "C" 101,323 $985 

(5) Q&RA 5,o66 49 

TOTAL LABOR 106,389 $1,034 

Material 

(6) Raw Material & Parts $ 76 

(7) Q&RA 2 

Material Subtotal $ 78 

(8) Material & Admin. Burden 27 

TOTAL MATERIAL $105 

TOTAL COST $1,139 
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4.2.2 Dynamic Testing - Injection Stage - Engine Module 

The total cost for performing the dynamic tests on the injection stage - engine 
module are displayed in Table 4.2.2.0-, these costs include the labor and 
material to accomplish the following functions: 

a. Engineering 

1. Mechanical and Electrical Design 

2. Drafting and support
 

3,. Liaison
 

4. Conduct the test 

5. Test reports 

b. Manufacturing 

1. Facility C/O and preparation 

2. Specimen installation 

3. Load.fixture - fabrication and installation 

4. Plumbing installation 

5. Instrumentation installation 

6. Mechanical checkout 

7. Electrical checkout 

8. Conduct the test 

9. Teardown effort 

c. Material and Parts 

1. Raw materials 

2. Mechanical components 

3. Electrical transducers 
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4.2.2 (Continued) 

4. Electrical components and equipment 

5. Test specimen (from "C" costs) 

d. Retest 

Parts, materials and labor costs 

The test facilities and necessary equipment to conduct dynamic testing of the 
injection stage - engine module also are displayed in Table 4.2.2.0-I. These costs 
are additive to the dynamic test facility cost of the single stage vehicle as that 
vehicle carries the majority of the costs associated with dynamic testing. 
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TABLE 4.2.2.0-I DYNAMIC TEST - ENGINE MODULE 

AMLLV COST SUMMARY A E- B 2 C (IN THOUSADS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

ELEMENT OF COST -PART I PART II PART III PART IV OTHER 
__________ /H $ M/H $ $ s$ 14H $ 

PROGRAM EXECUTIVE .3 3- 3 35 

PROGRAM PLAN. & REPT. 7 9o 7 9o 
INDUSTRIAL RELATIONS 2 11 2 11 
ENGINEERING 78 920 78 920 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 152 1,476 152 1,476 

MANUFACTURING TECH. 

Q& RA 13 134 13 134 

FACILITIES 1,000 1,000 

DIRECT DIST 49 472 49 472 

TRAINING 2 21 2 21 

TOTAL DIRECT LAB0R 12 136 294 3,023 1,000 306 4,159 

MATERIAL 1 377 378 

LOGISTIC HARDWARE 1,073 11,073 

BURDEN 128 128 

TOTAL MATERIAL 1i , 858,57 i 

TOTAL OTHER 

TOTAL COST 137 4,601 1,000 15,738 



Element of Cost 

AMLLV 

NON-RECURRING 
PART I 

DYNAMIC TEST - E/M 

ASSEMBLY OR SYSTEM 

TABLE 4.2.2.0-Il 

Manhours Manhours Dollars 

Direct Labor 

Engi neering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

77,929 

151,807 

13,801 

Total Direct Labor 243,537 

Program Executive 

Program Planning & Reporting 

2,922 

7,654 

34,513 

90,4o0 

Industrial Relations 1,582 11.811 

Total Labor - Part I 12,228 136,742 

Material 

Program Planning & Reporting 

Industrial Relations 

152 

158 

Material Subtotal 310 

Material & Administrative Burdet 106 

Total Material 416 

TOTAL COST - PART I 137,140 



TABLE 4.2.2.0-II DYNAMIC TEST - E/M 

A MLLV PART II COST S1SLA'tRY A B ] C 

ELERENT OF COST ENGINEERING PRODUCTION TOOLING TEST 

M/H $ B/H $ /H $ /H $ 

ENGINEERING -78 920 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 152 1,476 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 13 134 

DIRECT DIST 49 472 

TRAINING 2 21 

TOTAL DIRECT LAL R 78 920 216 2,103 
uo 

MATERIAL 11,073 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 1 373 

MFG. TECHNICIANS 

Q& RA 4 

SUBTOTAL 11,073 377 

MAT. & ADM. BLRDE:7 128 

TOTAL MATERIAL 11,073 505 

TOTAL PART IT CLI? 920 11,073 2,608 

*Specimen 

(IN THOUSANDS) 

TOTAL
 

M/H $
 

78 920
 

152 1,476
 

13 134
 

49 472
 

2 21
 

294 3,023
 

11,073
 

373
 

4 

11,450
 

128
 

11,578
 

14,601
 



AMLLV 
R & D TEST COST 
NON-RECURRING 

INJECTION STAGE - E/M 

CONDUCT STATIC LOAD TEST 

TABLE 4.2.2.0-IV 

(In Thousands) 
Element of Cost Manhours Dollars 

Engineering 67,798 801 

Retest Allowance 10,131 119 

TOTAL COST 77,929 920 
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AMLLV 
R & D TEST COST 

NON-RECURRING 

INJECTION STAGE - E/M 

CONDUCT DYNAMIC TEST 

TABLE 4.2.2.0-V 
(IN THOUSANDS 

Element of Cost. Manhours Dollars 

(1) Manufacturing 130,278 1,266 

(2) Retest Allowance 21,529 210 

Subtotal 151,807 1,476 

(3) Direct Distributable 48,578 472 

Subtotal 200,385 1,948 

(4) Training 2,204 21 

Subtotal 202,589 1,969 

5) Q&RA 13,801 134 

TOTAL LABOR 216,390 2,103 

Material 

(6) Raw Material & Parts 373 

(7) Q&RA 4 

Material Subtotal 377 

(8) Materda:l & Admbn. Burdon 128 

TOTAL MATERIAL 505 

TOTAL COST 2,608 
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AMLLV 
R&D TEST SPECIMEN COST 

NON-RECURRING 

DYNAMIC TEST - E/M 

TABLE 4.2.2.0-VI 

Element of Cost 
Dollars 

(In Thousands) 

Stage Assembly 

Forward Skirt 1,369 

Thrust Structure 1,767 

Tunnels 743 

Structure Assembly 2,578 

LH2 Tank 2,637 

LOX Tank 1,979 

Total Specimen Cost 11,073 

Facility Cost 1,000 
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4.2.3 Manufacturing Development Test - Injection Stage - Engine Module 

The manufacturing development task is directed toward the development and 
implementation of fabrication and assembly processes to produce the injection 
stage - engine module. 

Defined in broad terms, the procedure is as follows: 

a. . Determine manufacturing development requirements through coordination and 
review of engineering drawings and specifications, present methods and 
existing manufacturing capabilities. 

b. Establish suitable manufacturing methods. Document and coordinate these 
methods with applicable organizations. 

c. Define equipment requirements, tooling criteria, training requirements, and 
establish step-by-step procedures for critical manufacturing. 

d. Coordinate with factory, manufacturing engineering, facilities, training, 
etc., to assist them in the implementation and proper application of newly 
developed methods. 

Table 4.2.3.0-I displays the cost associated with this function for the injection 
stage - engine module vehicle. 
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TABLE 4.2.3.0-I MANUFACTURING DEVELOPMENT - ENGINE MODULE 

AMLLV COST SUMMARY A [] B[ C[J (IN THOUSA20S) 

ELEMENT OF COST 
PROGRAM MGMT. 

PART I 
CONT. END ITEM 

PART II 
FACILITIE 

PART III 
LOGISTICS 

PART IV TOTAL 

M/H $ M/H $ $ OTHER M/H $ 
PROGRAM EXECUTIVE 2 19 2 19 

PROGRAM PLAN. & REPT. 4 47 4 47 

INDUSTRIAL RELATIONS 1 9 1 9 

ENGINEERING 

LAB TECHNICIANS 104 1,015 104 1,015 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

CD Q& RA 28 271 28 271 

FACILITIES 

DIRECT DIST 33 325 33 325 

TRAINING 2 15" 2 15 

TOTAL DIRECT LABOR 7 75 167 1,626 174 1,701 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 

TOTAL COST 75 1,626 1,701 



A MLLV 
NON-RECURRING 

PART I 

MANUFACTURING DEVELOPMENT 
ASSEKBLY OR SYSTE 

Element of Cost 

TABLE 4.2.3.0-I 

Manhurs Manhours Dol]ar-, 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

104,439 

27,875 

Total Direct Labor 132 314 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1,588 

4,017 

896 

18,754 

47,441 

8,709 

Total Labor - Part I 6,501 74,904 

Matorial 

Program Planning & Reporting 

Industrial Relations 

80 

90 

Material Subtotal 170 

Material & Administrative Burden 58 

Total Material 228 

TOTAL COST - PART I 75,132 
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TABLE 4.2.3.0-Ill MANUFACTURING DEVELOPMENT - ENGINE MODULE
 

AMLLV PART II COST SUMMARY A [ B CC1[] (IN THOUSANDS) 
DESIGN DESIGN & FAB. MANUFACTURING TOTAL 

ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST
 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 104 1,015 104 1,015
 

LAB TECHNICIANS
 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q&RA 28 271 28 271
 

DIRECT DIST 28 325 33 325
 

TRAINING 2 15 2 15
 
TOTAL DIRECT LABOR 167 1,626 167 1,626
 

MATERIAL
 

LAB. TECHNICIANS
 

TOOLING
 

PRODUCTION
 

MFG. TECHNICIANS 

Q&RA
 

SUBTOTAL
 

MAT. & ADM. BURDEN
 

TOTAL MATERIAL
 

TOTAL PART II COST
 
1,626 1,626
 



A MLLV 
PART IIB 

NON-RECURRING 

MANUFACTURING DEVELOPMENT - E/M 

ASSEMBLY OR SYSTEM 
LST UNIT COST 

TABLE 4.2.3.0-IV 
Element of Cost 


(1) Lab Technician 


(2) 	Direct Distributable 


Subtotal (A) 


(3) 	 Training 

Subtotal (B) 

(4) Q&RA 


Total Tooling Labor 


Material
 

(5) Lab Technician 

(6) Q&RA 

Subtotal (C) 

(7) Material & Adm. Burden
 

Total Material
 

Total Tooling Cost 


Manhours DXirj 

104,439 1,015 

33,420 325 

137,859 1,340 

1,516 15 

139,375 1,355 

27,875 271 

167,250 1,626 

1,626 
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4.2.4 Systems Test - Injection Stage - Engine Module 

Injection stage systems tests are identified as those tests that are required in 
addition to the major testing (dynamic, static load, flight, etc.) that are displayed 
elsewhere in this section. It was not possible to define all of the specific tests that 
fall within this category; however, the requirements for this general category 
were estimated in terms of overall program costs by applying estimated data to 
the overall cost of producing the injection stage - engine module flight vehicle. 
Historical data, relative to research and development testing, of components 
and sub-systems, for other programs, prior to and inclusive of the S-IC program, 
were used as a basis for cost estimates for the engine module. Table 4.2.4.0-I 
shows the resulting cost estimates for component and sub-system testing of this 
module. 

Systems test include: (but are not limited to) 

a.- Onboard test and checkout 

b. Qualification testing 

c. Acoustics testing, etc. 

SPrecedingpage blank 
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TABLE 4.2.4.0-I 

AMLLV COST SUMMARY 

ELEMENT OF COST 


PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION
 

L MANUFACTURING TEST
 

3 MANUFACTURING TECH.
 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER 


TOTAL COST 


SYSTEMS TEST - ENGINE MODULE 

A[] B[ c (IN THOUSL.sS) 
PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS TOTAL 

PART I PART II PART III PART IV OTHER 
M/H $ M/H $ O H M/H $ 

25,000 25,000
 

25,000 25,000
 



AMLLV 
DEVELOPMENTAL TESTING 

NON-RECURRING 
COST 

Element of Cost 

MISCELLANEOUS TESTING 

TABLE 4.2.4.0-I Dollars 

(In Thousands 

Miscellaneous Tests Include: 

On Board Test and Checkout System 
Development 

Qualification Testing 

Acoustics Testing, etc. 

Engine Module $25,000 
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4.2.5 Injection Stage Liquid Engine PFRT and Qualification Testing 

This section shows the development costs (including propellant) for the 250,000 
pound thrust engine. 

This engine cost was extracted from Figure 4.1.6. 1-I, provided by Pratt and 
Whitney, in the same method as used for the main stage engine. 

[Preceding page blank 
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TABLE 4.2.5.0-I 

A MLLV COST SUMMARY 

ELEMENT OF COST 


PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 


LAB TECHNICIANS
 

TOOLING 


PRODUCTION 

Ho 	 MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER 


TOTAL COST 


Propellant
 

ENGINE MODULE - ENGINES 

A 0 B[ C[] (IN THOUSA.nS) 

PROGRAM MGMT. CONT. END ITEM 
PART I PART II 

FACILITIES LOGISTICS 
PART III PART IV OTHER TOTAL 

M/H $ M/H $ _ . - $ OT/H$ 

77,60( 	 77,600
 

6,20( 6,200
 

91,80 91,800
 

29,20( 29,200
 

204,80C 	 204,800 

1-35,943 35,943 

204,80 35,941 240,743 



ANLLV 
ONE MODULE INJECTION STAGE 

ENGINE 

TABLE 4.2.5•0-I 

"B" COSTS 

Comonent Engine PFRT Qual. Total 

Engineering 

Test 

Equipment 

Tooling 

Fabrication 

$24.0M 

ll.5
M 

2.OM 

2.0M 

11.5
M 

$ 37.0M 

13.5
M 

6.2M 

4.2M 

45.7
M 

$ 8.314 

2.1M 

13.214 

$ 8.3M 

2.1M 

13.2M 

$ 77.6M 

29.2M 

8.2M 

6.2M 

83.6M 

Subtotal $51.0M $106.6m $23.6M $23.6M $204.8M 

= "A" + "B" $265.0M 
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AMLLV
 

PROPELLANT CONSUMPTION 

INC. ANCILLARY FLUIDS
 

OXYGEN/HYDROGEN
 

mIX RATIO = 6.0
 

2,000 QUALIFICATION TESTS
 

ONE MODULE INJECTION STAGE ENGINE PROGRAM
 

ENGINE 

250K THRUST 

TABLE 4.2.5•0-II 

TOTAL CONSUMPTION 7 40,ooo,ooo lbs. 

OX1GEN 634,285,715 lbs. 

HYDROGEN 105,714,285 lbs. 

COST
 

OXYGEN $.015 X 634,285,715 lbs. $ 9,514,286
 

HYDROGEN $.25 X 105,714,285 lbs. 26,428,571
 

TOTAL $35,942,857
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4.2.6 Facility Checkout Module - Injection Stage - Engine Module 

The injection stage facility checkout module is defined as the test article that will 
be used to check out the following: 

a. The manufacturing tools, facilities and equipment. 

b. All R&D test facilities and equipment. 

c. Handling and transportation equipment. 

d. Launch complex facilities and support area. 

e. All GSE (manufacturing facility and launch facility) 

f. All processes and procedures. 

The primary objective of the facility vehicle is to achieve a state of operational
readiness prior to processing of the flight modules. The costs associated with 
this facility checkout module are displayed in Table 4.2.6.0-I. The facility module 
consists of the following: 

a. Engine module structure. 

b. Systems. 

c. Transportation from the manufacturing plant to the launch site. 

d. Launch cycle cost (based on one year cost to checkout the facility). 

e. Propellant cost 
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TABLE 4.2.6.o-I 
AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

u, MANUFACTURING TEST 

r MANUFACTURING TECH. 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABR 

MATERIAL 

LOGISTIC HARDWARE
 

BURDEN 

TOTAL MATERIAL
 

TOTAL OTHER 


TOTAL COST 

. .. .. ,,-
..... ,-


FACILITY VEHICLE - ENGINE MODULE 
A [ BM[C] (IN THOUS VOS) 

PROGRAM MGMT. CONT. END ITEM ACILITIES LOGISTICS TOTAL 
PART I 

M/H $ 
PART II 

M/H $ 
PART III

$ 
PART IV 

> $ 
OTHER 

M/N $ 

30,340 30,340 

30,340 30,340 
, C -



AMLLV 
NON-RECURRING 

R&D COST 

FACILITY VEHICLE 

TABLE 4.2.6.0-II Dollars 
Element of Cost (In Thousands) 

Structures $11,073 

Systems 1,968 

Transportation 39 

Launch Operations 16,530 

Propellant 730 

Total Cost $30,340 
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4.2.7 Manufacturing Mockup Module - Injection Stage - Engine Module 

The injection stage - engine module manufacturing mockup will be used extensively 
to aid and assist in the development of the production tooling and the manufacturing 
techniques. 

This mockup is not a complete vehicle, and is limited to full size sub-assemblies 
and sub-systems. The costs for developing the mockup for the engine module are 
reflected in Table 4.2.7.0-I. 
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TALE 4.2.7.0-I FACILITY MOCK-UP - ENGINE MODULE 

AMLLV COST SUMMARY A [] B [ CE] (IN THOUSAS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

NEENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ M/H $ __$ ! $ M/H $ 

PROGRAM EXECUTIVE 1 12 1 12 

PROGRAM PLAN. & REPT. 3 30 3 30 

INDUSTRIAL RELATIONS 5 5 
ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 67 649 67 649 

MANUFACTURING TEST 

SMANUFACTURING TECH. 
Q& RA 18 173 18 173 

FACILITIES 

DIRECT DIST 21 207 21 207 

TRAINING 1 10 1 10 

TOTAL DIRECT LABOR 4 47 107 1,039 ll 1,086 

MATERIAL 128 128 

LOGISTIC HARDWARE 

BURDEN 44 44 

TOTAL MATERIAL 172 172 

TOTAL OTHER 

TOTAL COST 47 1,211 1,258 



AMLLV 

Element of Cost 

PART I 

FACILITY MOCK-UP - E/M 

ASSEMBLY OR SYSTEM 

TABLE 4.2.7.0-I 

Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

66,725 

17,809 

Total Direct Labor 84,534 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1,014 

2,536 

549 

11975 

29,950 

5,356 

Total Labor - Part I 4,099 47,281 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

51 

55 

106 

36 

142 

TOTAL COST - PART I 47,423 
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TABLE 4.2.7.0-111 FACILITY MOCK-UP - E/M
 

ALLV PARTII COST S RY -A[] B n C]1(IN THOUSANDS) 

ELEMENT OF COST ENGINEERING PRODUCTION 

ENGINEERING MI/H $ M/H $ 

ENGINEERING____ 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 67 649 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 18 173 
DIRECT DIST 21 207 

TRAINING 1 10 

TOTAL DIRECT LABLR 107 1,039 

MATERIAL 123 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICIAINS 
Q& R A 5 
SUBTOTAL 128 

MAT. & ADM. ELOD:' 44 

TOTAL MATERIAL 172 

TOTAL PART !I C,3T 1,211 

TOOLING 

M/H $ 

TEST ___ 
M/H $ 

TOTAL _____ _____ 
M/H $ 

67 

18 

21 

1 

107 

649 

173 

207 

10 

1,039 

123 

5 

128 

44 

172 

1,211 



AMLLV 
NON-RECURRNG 

FACILITY MOCK-UP - E/M 

ASSEMBLY OR SYSTEM 

TABLE 4.2.7.0-IV 
(In Thousands 

Element of Cost Manhours Do 1l1arl 

(I) Fabrication and Assembly 66,725 649 

(2) Direct Distributable 21352 207 

Subtotal (A) 88,077 856 

(3) Training 969 10 

Subtotal (B) 89,046 866 

(4) Q&RA 17,809 173 

Total Tooling Labor 106,855 1,039 

Material 

(5) Raw Material 123 

(6) Q&RA 5 

Subtotal (C) 128 

(7) Material & Adm. Burden 44 

Total Material 172 

Total Tooling Cost 1.211 
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4.2.8 Systems Development Facility (Breadboard) - Injection Stage - Engine Module 

The injection stage engine module Systems Development Breadboard Facility will 
provide for extensive testing, evaluation, and verification of components, sub
systems and systems under controlled conditions that approximate those at the 
launch site. 

Existing facilities at Michoud will be used to house- the breadboard. (A new facility 
for this activity would cost approximately $750,000). The equipment for these 
tests will primarily consist of the elements of vehicle and GSE hardware and/or 
simulators that make up the' breadboard, plus the computer complex. 

The costs associated with the SDF for the engine module are displayed in Table 
4.2.8.0-1. 

Preceding, Page blank -
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TABLE 4.2.8.0-I 

AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

Ul MANUFACTURING TECH. 

Q&RA 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR 

MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 

TOTAL COST
 

SDF - ENGINE MODULE 

A 5l B El C (IN mOUSL\nS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE' LOGISTICS TOTAL

PART I PART II PART III PART IV OTHER 

M/H $ M/H $ $ $ _ _ M /H $ 

7,937 7,937 

7,937 7,937 



AMLLV
 
NON-RECURRING COST
 
R&D TEST FACILITIES
 

SYSTEKS DEVELOPMENT FACILITY - ENGINE MODULE
 

TABLE 4.2.8.0-II Dollars
 
Element of Cost (In Thousands)
 

Equipment $7,700
 

Operation (1) 237
 

Total SDF $7,937
 

(1) Operations cost is estimated for-a five year period.
 

525
 



/ 

/ 

ix I
 

// 

52
 



4.2.9 R&D Flight Modules - Injection Stage - Engine Module 

The R&D injection stage - engine module flight modules are the final qualification 
testing that must precede the manned flights in order to qualify the system. 

The prime objectives of flight tests are: 

a. Evaluation of hardware characteristics and operational procedures which cannot 
be adequately evaluated by ground testing. 

b. Acquisitioi of flight data and correlation of these data with the results of 
ground tests. 

c. Flight certification of the launch vehicle and ground support equipment prior 
to manned flight. 

d. Flight verification of stage subsystems affecting 
flight. 

crew safety prior to manned 

e. Ground crew training. 

Individual module (specimen) costs were obtained from the "C" category of estimates 
with allowances for the additional R&D instrumentation. The costs for the two 
R&D engine modules are showni in Table 4.2.9.0-I. These costs include all of 
the costs associated with the engine module hardware, additional R&D instrumentation, 
SE&I and Launch Cycle Costs (the launch costs for each R&D flight are based on a 
nine month cycle), in addition, these costs include all appropriate transportation 
cost, facility and equipment maintenance cost. 
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TABLE 4.2.9.0-I 

AMLLV COST SUMMARY 


ELEMENT OF COST 


PROGRAM EXECUTIVE
 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS
 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST
 

0o MANUFACTURING TECH.
 

Q& RA 

FACILITIES
 

DIRECT DIST
 

TRAINING
 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER 

TOTAL COST 


TWO R&D FLIGHTS - ENGINE MODULE
 

A [] B[N CE] (IN THOUS3ANS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 

PART I PART II PART III PART IV TOTAL
 

N/H $ /H $ $$ OTHER 

81406 81,406 

81,406 81,406 



TABLE 4.2.9.0-I1
 
AMLLV
 

DEVELOPMENTAL COSTS
 
NON-RECURRING
 

TWO R&D FLIGHTS - ENGINE MODULE
 
(DOLLARS IN THOUSANDS)
 

Element of Cost 
 No. 	1 No. 2
 

Stage'Hardware (1) $24,210 $22,298
 

Propellants 
 730 730
 

Launch Operations 	 10,731 10,731
 

Instrumentation 
 5,988 5,988
 

$41,658 $39,747
 

Total Costs of Two R&D Flights $81,406
 

(1) 	Includes Transportation and Facility and Equipment
 
Maintenance Costs
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4.3 INJECTION STAGE - FUEL MODULE 

The summary costs for testing of the injection stage - fuel module are displayed 
in Table 4.3.0.0-I. The costs, include not only the cost associated with conductinj 
the tests, but also the costs of the required test specimens. Specimen costs were 
developed from the recurring costs contained in Book C of this volume. Figure 
4.3. 0. 0-1 displays the total costs associated with the injection stage - fuel modul 
and the appropriate sub-paragraphs where the cost information is located. 

P3receding page bnk 
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TOTAL FUEL MODULE 

TABLE 4.3.0.0-I 
MLLV COST SUMMARY A 0 BM C[ (IN THOUSA:'DS) 

ELEMENT OF COST 
?ROGRBM MGMT. 

PART I 
CONT. END ITEM 

PART II 
FACILITIES LOGISTICS 

PART III PART IV 
OTHER 

TOTAL 

Y,,H $ M/Hj $ ____ $ N/H$ 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 1 10 1 10 
INDUSTRIAL RELATIONS 

ENGINEERING 7 8 _ 7 88 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 12 11 12 115 

MANUFACTURING TECH. 

Q& RA 2 151 1 2 15 
FACILITIES 500 500 

DIRECT DIST 4 37 4 37 

TRAINING 1 17 1 17 

TOTAL DIRECT LABOR 1 10 26 272 500 27 782 

MATERIAL 7 7 
LOGISTIC HARDWARE 1,70071 1 17,007 
BURDEN 2 2 

TOTAL MATERIA-L 17016 17,016 
TOTAL OTHER 56553 56,553 

TOTAL COST 10 17288 500 56553 74,351 



CONFRTONNUBRI NTS 

BE TSETO FLIGD HA 

TWO FUEL MODULES DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 

DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 

FIGURE 4.3.0.0-1 	 AMLLV INJECTION STAGE FUEL MODULE COST DEVEL PMENT TEST, 

'B" COSTS 
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4.3. 1 Static Load Test - Injection Stage - Fuel Module 

The total cost of conducting all of the static load test for the injection stage fuel 
module is displayed in Table 4.3.1.0-I. In addition, Figure 4.3.1.0-1 displays 
the cost and sub-paragraph number of the various components that require static 
testing. Sections 4.3.1. 1 through 4.3.1.3 reflects the cost for the tank assembly, 
stage, assembly and other components, which include the necessary material and 
labor to accomplish the following functions: 

a. Engineering 

(1) 
(2) 
(3) 
(4) 
(5) 

Mechanical and electrical design 
Drafting and support 
Liaison 
Conduct the test 
Test reports 

b. Manufacturing 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 

(9) 
(10) 

Facility checkout and preparation 
Specimen installation 
Load fixture fabrication 
Load fixture installation 
Plumbing installation 
Instrumentation installation 
Mechanical checkout 
Electrical checkout 
Conduct the test 
Teardown effort 

c. Material and Parts 

(1) Raw material 
(2) Mechanical components 
(3) Electrical transducers 
(4) Electrical components and equipment 

(5) Test specimen (from "C" cost) 

d. Retest Costs 

(1) Parts, materials and labor costs 

The test facilities that are to be utilized for the single stage vehicle are considered, 
adequate to accommodate the fuel module; therefore, no additional facility or equipment 
costs were added for static testing of the fuel module. 

ge blank"SPre Idih 
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(DOLLARS IN "IlSANDS) 

FIGURE 4.3.1.0-i 	 AMLLV INJECTION STAGE FUEL MODULE STATIC LOAD COST 

DEVELOPMENT TEST, !¢5" COSTS 
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STATIC LOAD TEST - FUEL MODULE 

TABLE 4.3.1.0-I 
MLLV COST SUMMARY A 0] B[N CF] (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 

M/H $ N/H $ $ $ 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 1 10 1 10 
INDUSTRIAL RELATIONS 

ENGINEERING 7 88 7 88 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 12 115 12 115 

MANUFACTURING TECH. 

Q& RA 2 15 2 15 

FACILITIES 

DIRECT DIST 4 37 4 37 

TRAINING 1 17 1 17 

TOTAL DIRECT LABOR 1 10 26 272 27 282 

MATERIAL 7 7 
LOGISTIC HARDWARE 7701 7,710 
BURDEN 

TOTAL MATERIAL 7710 7,710 

TOTAL OTHER 

TOTAL COST 10 7982 7,992 
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4..1.1 Component Testing - Static Load Test 

Preceding pa 

539
 



TABLE 4.3. 1.1-I STATIC LOAD TEST - COMPONENTS 

AMLLV COST SUMMARY INJ. STAGE FUEL MODULE A [1 B -3 C[] (IN THOUSANS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

ELEMENT OF COST PART 

N/H 

I 

$ 

PARTM/HrM/H 
N/H 

II $ 
$ 

PART III 

$ 
PART IV-=I 

. $ 
OTHER 

M/H $ 
PROGRAM EXECUTIVE 1 7 1 7 

PROGRAM PLAN. & REPT. 1 18 18 

INDUSTRIAL RELATIONS - _ 3 

ENGINEERING 16 186 16 186 
LAB TECHNICIANS 

TOOLING 

PRODUCTION 

01 MANUFACTURING TEST 31 306 31 306 

o MANUFACTURING TECH. 

Q& RA 2 20 2 20 

FACILITIES 

DIRECT DIST 10 94 10 94 

TRAINING 1 4 1 4 

TOTAL DIRECT LABOR 2 28 60 610 62 638 

MATERIAL 34 34 

LOGISTIC HARDWARE 

BURDEN 12 12 

TOTAL MATERIAL 46 46 

TOTAL OTHER 16 16 

TOTAL COST 28 672 700 



AMLLV 

PART I 

COMPONENTS - F/M 
ASSEM4BLY OR SYSTEM 

TABLE 4.3.1.1-Il 

Element of Cost M Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

15,776 

31,441 

2,097 

Total Direct Labor 49,314 

Program Executive 592 6,992 

Program Planning & Reporting 

Industrial Relations 

1,479 

321 

17,467 

3,120 

Total Labor - Part I 2,392 27,579 

Material 

Program Planning & Reporting 

industrial Relations 

Material Subtotal 

Material & Administrative Burden 

29 

32 

61 

21 

Total Material 82 

TOTAL COST - PAR I 27,661 
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TABLE 4.3.1.1-1 STATIC LOAD TEST - COMPONENT - F/M 

AMLLV PART II COST SUREI.ARY [] Bp C[] 

ELEMENT OF COS: ENGINEERING PRODUCTION TOOTING TEST 

N/H $ /H $ N/H $ N/H $ 

ENGINEERING 16 186 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 31 306 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 2 20 
DIRECT DIST 10 94 

un TRAINING 1 4 
TOTAL DIRECT LABOR 16 186 44 424 

MATERIAL 3 

LAB. TECHNICIANS 16 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 
Q& RA 1 
SUBTOTAL 16 34 

MAT. & ADk. BRDEO- 12 

TOTAL MATERIAL 16 46 

TOTAL PART ii oC-: 186 16 470 

(IN THOUSANDS) 

TOTAL
 

M/H $ 

16 186
 

31 306
 

2 20 

10 94
 

1 4 

60 610
 

33
 

1,. 

1 

50
 

12
 

672
 



AMLLV 
R & D TEST COST 

NON-RECURRING 

COMPONENTS - F/M 

CONDUCT STATIC LOAD TEST 

TABLE 4.3.1.l-IV 

(In Thousands) 

Element of Cost Manhours Dollars 

Engineering 13,870 164 

Retesb Allowance 1,906 22 

TOTAL COST 15,776 186 
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AMLLV 
R & D TEST COST 

NON-RECURRING 

COMPONENTS - F/M 

CONDUCT STATIC LOAD TEST 

TABLE 4.3.1.1-V 

(IN THOUSANDS) 

Element of Cost Nanhours Dollars 

(1) Manufacturing 25,864 251 

(2) Retest Allowance 5,577 55 

Subtotal 31,441 306 

(3) Direct Distributable 10,052 94 

Subtotal 41,493 400 

(4) Training 456 4 

Subtotal 41,949 404 

:5) Q&RA 2,097 20 

TOTAL LABOR 44,046 424 

Material 

(6) Raw Material & Parts 33 
(7) Q&RA 1 

Materia] Subtotal 34 

(8) Malerial & Admn. Burdon 12 

TOTAl MATERIAL 46 

TOTAL COST 470 
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4.3.1.2 Tank Assembly - Static Load Test 
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TABLE 4.3.1.2-I STATIC LOAD TEST - TANK ASSY. 

AMLLV COST SUMMARY FUEL MODULE A [] B E C E] (IN THOUSAlnJS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ M/H $ $ - $ M/H $ 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 2 2 

INDUSTRIAL RELATIONS 

ENGINEERING 1 15 1 15 
LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 4 .4 4 34 

Ln MANUFACTURING TECH. 

Q& RA _1 10 1 10 

FACILITIES 

DIRECT DIST 1 11 1 ll 

TRAINING 5 5 

TOTAL DIRECT LABOR 2 7 75 7 77 

MATERIAL 7 7 

LOGISTIC HARDWARE 0 3,907 

BURDEN 2 2 

TOTAL MATERIAL 3,916 3,916 

TOTAL OTHER 

TOTAL COST 2 3,991 3,993 



AMLLV 

Element of Cost 

PART I 

TANK ASSEMBLY - F/M 

ASSEKBLY OR SYSTEM 

CONDUCT STATIC LOAD TEST 

TABLE 4.3.1.2-TI 
Manhours Manhours Doliara 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

QA-RA 

Facilities 

Manufacturing Technician 

1,256 

3,542 

169 

Total Direct Labor 4,967 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

54 

149 

32 

637 

1,759 

311 

Total Labor - Part I 235 2,707 

Matorial 

Program Planning & Reporting 

Industrial Relations 

11 

15 

Material Subtotal 26 

Material & Administrative Burden 9 

Total Material 35 

TOTAL COST - PART I 2,742 
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TBLE 4.3.1.2-111 
AMLLV PART II COST SUIG4ARTYSTATIC LOAD TEST - TANK ASSY - F/M A [] B C (IN THOUSANDS) 

ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
_____ 

MN/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 1 15 1 15 

LAB TECHNICIANS 

TOOLING ....... 
PRODUCTION 

MANUFACTURING TEST 4 34 4 34 

MANUFACTURING TECH. 

Q & R A 1 10 1 10 

DIRECT DIST 1 11 1 11 
oi TRAINING 5 5 
co TOTAL DIRECT LARTR 1 6 60 7 75 

MATERIAL *3,907 7 3,914 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 

Q& RA 

SUBTOTAL _,907 7 ,914 
" 

MAT. & ADM. B2RDE 

TOTAL MATERIAL 

TOTAL PART !I ST 
15 3,907 69 3,991 

*Specimen 



AMLLV 
R & D TEST COST 
NON-RECURRING 

TANK ASSEMBLY - F/M 
CONDUCT STATIC LOAD TEST 

TABLE 4.3.1.2-IV 

(In Thousands) 
Element of Cost Manhours Dollars 

Engineering 1,127 13 

Retest Allowance 129 2 

TOTAL COST 1,256 15 
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ARLLV 
R & D TEST COST 

NON-RECURRING 

TANK ASSEMBLY - F/M 

CONDUCT STATIC LOAD TEST 

TABLE 4.3.1.2-v 
(IN THOUSANDS) 

Element of Cost Manhours Dollars 

(1) Manufacturing 2,842 27 

(2) Retest Allowance 700 7 

Subtotal 3,542 34 

(3) Direct Distributablc 1,133 11 

Sub total 4,675 45 

(4) Training 468 5 

Subtotal- 5,143 50 

(5) Q&RA 1,029 10 

TOTAL LABOR 6,172 60 

Material 

(6) Raw Material & Parts 7 

(7) Q&RA 

Material Sub total 7 

(8) Material & Admen. Burden 2 

TOTAL MATERIAL 9 

TOTuJ COST 69 



4.3.1.3 Stage Assembly - Static Load Test 
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"±wLB 4.3.1.3-I STATIC LOAD TEST - STAGE ASSY. 

AMLLV COST SUMMARY FUEL MODULE A [1 BED C [I (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST -PART I PART II PART III PART IV OTHER 
M/H $ M/H $ $ $ O M/H $ 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 1 8" 8 

INDUSTRIAL RELATIONS 

ENGINEERING 6 73 6 73 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 8 81 8 81 

L MANUFACTURING TECH. 

Q&RA 1 5 1 5 

FACILITIES 

DIRECT DIST 3 26 3 26 
TRAINING 1 12 1 12 

TOTAL DIRECT LABOR 1 8 19 197 20 205 

MATERIAL 1, 1 

LOGISTIC HARDWARE 3,093 3,093 
BURDEN 

TOTAL MATERIAL 3,094 3,094 

TOTAL OTHER 

TOTAL COST 8 3,291 3,299 



*ILLV 

'ART I 

STAGE ASSEMBLY - INJ. STAGE - F/M 

ASSEMBLY OR SYSTEM 

TABLE 4.3.1.3-Il
 

Element of Cost ,Manhours Dollars 

Direct Labor
 

Engineering 6,237
 

Logistics 

Laboratory Technician
 

Production 8,352
 

Tooling 

Manufacturing Test
 

Q&RA 557 

Facilities
 

Manufacturing Technician
 

Total.Direct Labor 15,146
 

Program Executive 167 1,972
 

Program Planning & Reporting 454 5,362
 

Industrial Relations 98 953
 

Total L-hc- - Part I 719 8,287 

Program Planning & Reporting 9 

Industrial Relations 10 

Material Subtotal 19 

Material & Administrative Burden 6 

Total Material 25
 

TOTAL COST - PART 8,312 
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TABLE 4.3.1.3-I1 STATIC LOAD TEST - STAGE ASSY 
LV PART If COST SUMARY F/ A[] S C[] (IN THOUSANDS) 

ELEMNT OF COST ENG NEERING PRODUCTION TOOLING TEST TOTAL 

F/N $ M/H $ N/H $ /H /MH $ 
ENGINEERING 6 73 6 73 
LAB TECHNICIANS - - -

TOOLING 

PRODUCTION ....... 
MANUFACTURING TEST 8 81 8 81 

MANUFACTURING TECH. 

Q & R A ... ...... 1 1 
DIRECT DIST ..... ._..._ 3 26 3 26 

ui,q TRAINING- - 1.1..1.121 12, 1 . 12 
TOTAL DIRECT LABCR 6 73 13 124 19 197 

MATERIAL_ _ _, 3,093 ,_ ,094 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 

Q & R A 
SUBTOTAL 3,093 1 3,094 

MAT. & ADM. B-CRDE, 

TOTAL MATERIAL 3,093 1 3,094 

TOTAL PART II C ST 73 3,093 125 3,291 

*Specimen 



AMLLV 
R & DTEST.COST 

NON-RECURRING 

STAGE ASSEMBY -,F/M 
CONDUCT STATIC LOAD TEST 

TABLE 4.3.1.3-IV 

(In Thousands) 
Element of Cost Manhours Dollars 

Engineering 5,504 64 

Retest Allowance 733 9 

TOTAL COST 6,237 73 
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;'AMLLV 
R &'D TEST COST 

NON-RECURRING 

Element of Cost 

STAGE ASSEMBLY - F/ 

CONDUCT STATIC LOAD TEST 
TABLE 4.3.1.3-V 

Manhours 

(IN THOUSANDS) 

Dollars 

(1) Manufacturing 

(2) Retest Allowance 

Subtotal 

-343 

2,010 

8,352 

63 

19 

81 

(3) Direct Distributable 

Sub total. 

2,673 

11,025 

26 

107 

(4) 

(5) 

Training 

Subtotal 

Q&RA 

1,212 

12,237 

557 

12 

119 

5 

TOTAL LABOR 12,794 124 

Aaterial 

(6) Raw Material & Parts 

(7) Q&RA 

Material Subtotal 

1 

(8) Maerial & Adiln. Burdn 

TOTAL MATERIAL 1 

TOTAL COST 125 
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4.3.2 Dynamic Testing - Injection Stage - Fuel Module 

The total cost for performing the dynamic tests on the injection stage fuel module 
are displayed in Table 4.3.2. 0-I. These costs include the labor and material to 
accomplish the following functions: 

a. Engineering 

(1) 
(2) 
(3) 
(4) 
(5) 

Mechanical and electrical design 
Drafting and support 
Liaison 
Conduct the test 
Test reports 

b. Manufacturing 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 

Facility checkout and preparation 
Specimen installation 
Load fixture - fabrication and installation 
Plumbing installation 
Instrumentation installation 
Mechanical checkout 
Electrical checkout 
Conduct the test 
Teardown effort 

c. Material and Parts 

(1) Raw materials 
(2) Mechanical components 
(3) Electrical transducers 
(4) Electrical components and equipment 
(5) Test specimen (from "C" costs) 

d. Retest 

(1) Parts materials and labor costs 

The test facilities and necessary equipment to conduct dynamic testing of the injection 
stage - fuel module are displayed in Table 4. 3.2. 0-I. These costs are additive to 
the dynamic test facility cost of the single stage vehicle, and injection stage - engine 
module, as that vehicle combination carries the majority of the costs associated 
with dynamic testing. 
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TABLE 4.3.2.0-I
 

AMLLV COST SUMMARY-

ELEMENT OF COST 
_____/____ 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

ul MANUFACTURING TEST 

co MANUFACTURING TECH. 

Q& RA 

FACILITIES 


DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL
 

LOGISTIC HARDWARE 


BURDEN
 

TOTAL MATERIAL 


TOTAL OTHER
 

TOTAL COST
 

*Specimen
 

DYNAMIC TEST - FUEL MODULE A El B E3 CD (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

PART I PART II PART III PART IV 
__ ___ M/H $ ___$ $ N/HM/H $ $OTHER 

500 500 

500 500 

*9.306 9,306 

Q 9,306 

9,306 500 9,806. 



AMLLV
 
DYNAMIC TEST - FUEL MODULE
 

TABLE 4.3.2.0-II
 

Manhours for Conducting Dynamic Test on Fuel Module are insignificant.
 
Therefore the only Costs invalued for Testing Fuel Module are:
 

Specimen Cost $9,306
 

Additional Facility Cost 500
 

TOTAL COST FUEL MODULE $9,806
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4.3.3 Facility Checkout Module - Injection Stage - Fuel Module 

The facility checkout injection - fuel module is defined as the test article that will 
be used to checkout-the following: 

1. The manufacturing tools, facilities and equipment 
2. All R&D test facilities and equipment 
3. Handling and transportation equipment 
4. Launch complex facilities, and support area, 
5. All GSE (manufacturing facility-and launch facility) 
6. All processes and procedures 

The primary objective of the facility vehicle is to achieve a state of operational 
readiness prior to processing of the flight modules. The costs associated with 
this facility vehicle are displayed in Table 4.3,3.0-I. The facility module consists 
of the following: 

1. Fuel module structure 
2. Systems 
3. Transportation from the manufacturing plant to the launch site. 

4. Launch cycle cost (based on one-year cost to checkout the facility) 
,5. Propellant cost 
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TABLE 4.3.3.0-I 

AMLLV COST SUMMARY- FACILITY VEHICLE - FUEL MODULE, A [1 B] C[] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II 
M/H $ M/H $ 

PART III PART IV OTHER 
I/ $ 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 
S MANUFACTURING TEST

MANUFACTURING TECH. 

Q& RA 

FACILITIES 

DIRECT GIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 16,638 16,638 

TOTAL 
16,638 16,638 



AMLLV 
NON-RECURRING 

R&D COST 
FACILITY VEHICLE FUEL MODULE 

TABLE 4.3.3.0-II 

Element of Cost Dollars 
(In Thousands) 

Strucutures 7,000 

Systems 644 

Launch Operations 8,264 

Propellant 730 

TOTAL COST 16,638 
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4.3.4 Systems Development Facility (Breadboard) - Injection Stage - Fuel Module 

The system development breadboard facility for the fuel module will provide 
for extensive testing, evaluation and verification of components, sub-systems and 
systems under controlled conditions that approximate those at the launch site. 

Existing facilities at Michoud will be used to house the breadboard. (A new facility 
for this activity would cost approximately $750, 000). The equipment for these 
tests will primarily-consist of the elements of vehicle and GSE hardware and/or 
simulators that make up the breadboard plus the computer complex. 

The costs associated with the SDF for the fuel module are displayed in Table 4.3.4.0-I. 
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TABLE 4.3.4.0-I 
AkLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 
ul___ 
0 MANUFACTURING TECH.
 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL
 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 


TOTAL COST 

SDF- FUEL MODULE A [1 B Q C E] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 

PART I PART II PART III PART IV OTHER TOTAL 

M/H $ M/H $ $ $ OTHER M/H $ 

2,517 2,517 

2,517 2,517 



AMLLV
 

NON-RECURRING COST
 
R&D TEST FACILITIES
 

SYSTEMS DEVELOPMENT FACILITY - FUEL MODULE
 

TABLE 4.3.4.0-II 

ELEMENT OF COST DOLLARS 
(IN THOUSANDS) 

Equipment 1,925 

Operations (1) 592 

TOTAL SDF 2,517
 

(1) Operation Cost Is estimated for a Five Year Period. 
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4.3.5 R&D Flight Modules - Injection Stage - Fuel Module 

The two R&D injection stage fuel modules are required for the final qualification 
testing that must precede the manned flights in order to qualify the system: 

The prime objectives of flight tests are: 

a. Evaluation of hardware characteristics and operational procedures which 
cannot be adequately evaluated by ground testing. 

b. Acquisition of flight data and correlation of these data with the results of 
ground tests. 

c. Flight verification of the launch vehicle and ground support equipment prior 
to manned flight. 

d. Flight verification of stage subsystems affecting crew safety prior to manned 
flight. 

e. Ground crew training. 

Individual modules (specimens) costs were obtained from the "C" category of 
estimates, with allowances for the additional R&D instrumentation. 

The costs for the two R&D fuel modules are shown in Table 4.3.5. 0-I. These costs 
include all of the cost associated with the fuel module -hardware, additional R&D 
instrumentation, SEI and launchcycle costs (the.launch costs for each R&D flight 
are based on a nine month cycle), in addition, these costs include all appropriate 
transportation cost, facility and equipment maintenance costs. 
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TABLE 4.3.5 .0-I 
AMLLV COST SUMMARY-TWO R&D FLIGHTS - INJ. STAGE FUEL MODULE A [] B 3 C] (IN THOUSAS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART IV OTHER TOTAL 

M/H $ M/H $ $ $ E M/H $ 
PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

01 MANUFACTURING TECH. 
-1) Q& RA 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER ___ 57,398 37,398 

TOTAL COST 
37,398 37,398 



TABLE 4.3.5.0-II
 
AMLLV
 

DEVELOPMENTAL COSTS
 
NON-RECURRING
 

TWO R&D FLIGHTS - FUEL MODULE
 
(DOLLARS IN THOUSANDS)
 

Element of Cost No. 1 No. 2 

Stage Hardware (1) $13,242 $12,050 

Propellants 730 730 

Launch Operations 5,323 5,323 

$19,295 $18,103 

Total Costs of Two R&D Flights $37,398 

(1) Includes Transportation and Facility and Equipment*
 
Maintenance Costs
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4.4 SOLID ROCKET MOTOR STAGE TESTING 

The summary costs for testing the Solid Rocket Motor Stages are displayed' in 
Table 4.4.0.0-I. These costs include not.only the cost associated with conducting 
the test but all the costs ofthe test specimens as well. Specimen costs were deve 
loped from the recurringcosts contained in Book C of this volume. Figure 4.4.0.0-1 
displays the total cost of the Solid Rocket Motor Stage Testing by type of test, and 
the appropriate sub-paragraph.where the cost information is located. 
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TABLE 4.4.0.0-I
 
AMLLV COST SUMMARY 


ELEMENT OF COST 


PROGRAM EXECUTIVE 


PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 


ENGINEERING 


LAB TECHNICIANS 


TOOLING
 

PRODUCTION
 
MANUFACTURING TEST 


n MANUFACTURING TECH.
 
-3 Q& RA 

FACILITIES
 

DIRECT DIST 


TRAINING 


TOTAL DIRECT'LABOR 


MATERIAL 


LOGISTIC HARDWARE
 
BURDEN 


TOTAL MATERIAL 


TOTAL OTHER 


TOTAL COST 


SRM STAGE 


PROGRAM MGMT. 

PART I


" 

M/ $ 

36 425 


88 1,037 

22 220 

146 1,682 


A El B X CE 

CONT. END ITEM FACILITIES LOGISTICS 
PART II PART III PART IV:T OTHER 

14/H $ N s $ OTER 

711 8,40 


6 5-


1,269 12,339 


199 1,932 


31 302 


2 13 


2,218 23,044 


2,724 8,137 


167 


2891 8,137 


121,431 17,000 368,677 


147,366 25,137 389,2811 


1/H 

36 


88 


22 


711 


6 


1,269 


199 


31 


2 


2,364 


(IN THOUSkAS)
 

TOTAL
 

$ 
425
 

1,037
 

2_O
 

8,400
 

58
 

12,339
 

1,932
 

302
 

13
 

24,726
 

10,861
 

167
 

11.028
 

507,108
 

542,862
 



.......i 54 ,80,4
2,862 4 , 
4.1 4. . 4.
 

o4.4.5,0. 4.4.4., 
DT COMPONENTS 

$24, o0 

4.4..4.3.
 

4... 4.4.4.01 

4.45. 	 STRUTTS
 

575 $4,8
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4.4.1 Static Load Test - SRM Stage 

Total cost of conducting all of the static load tests for the SRM stage vehicle are 
shown in Table 4.4.1.0-I. In addition, Figure 4.4.1.0-1 displays the costs and 
sub-paragraph number of the various components that require static testing.. 
Paragraph 4.4.1.1 and paragraph 4.4. 1.2 reflect the costs for the alternate 
forward skirt and other components, which include the labor, material and 
tooling to accomplish the following: 

a. Engineering 

(1) Mechanical and electrical design 
(2) Drafting and support 
(3) Liaison 
(4) Conduct the test 
(5) Test reports 

b. Manufacturing 

(1) Facility checkout and preparation 
(2) Specimen installation 
(3) Load fixture fabrication 
(4) Load fixture installation 
(5) Plumbing installation 
(6) Instrumentation installation 

(7) Mechanical checkout 
(8) Electrical checkout 
(9) Conduct the test 
(10) Teardown effort 

c. Material and Parts 

(1) Raw material 
(2) Mechanical components 
(3) Electrical transducers 
(4) Electrical components and equipment 
(5) Test specimen (from "C" costs) 

d. Retest Allowance 

(1) Parts, materials and labor 

The test facilities and equipment that are requied to produce the SRM stage 
and those required to static load test the single stage vehicle will be utilized 
to static load test the SRMstage. 7 
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(DOLLARS 0N TIIOtSANI)S) 

FIGURE 4.4.1-0-1 AMLLV SOLID MOiO)R STAGES STATIC LOAD COST DEVELOPMENT 

TEST, COSTS CMB" 
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TABLE 4.4.1.0-I 

AMLLV COST SUMMARY STATIC LOAD TEST - SRM STAGE A [ B3I CM] (IN THOUSAsnS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TTAL 

ELEMENT OF COST PART I PART II PART III PART IV 

N/H $ N/H IOTHER 

PROGRAM EXECUTIVE 1 14 1 14 

PROGRAM PLAN. & REPT. 3 35 ..... _ _3 35 
INDUSTRIAL RELATIONS I 6 .... 1 6 

ENGINEERING, 29 4 29-3 

LAB TECHNICIANS 

TOOLING 

PRO1UCTION 

MANUFACTURING TEST 55 545 55 545 

MANUFACTURING TECH. 

Q& RA 8 71 8 71 

FACILITIES 

DIRECT DIST 18 175 18 175 
TRAINING 1 7 1 7 

TOTAL DIRECT LABOR 5 55 i1 1.141 116 1,196 

MATERIAL 108 108 

LOGISTIC HARDWARE___ --'-'[*_65 

BURDEN6,355 

TOTAL MATERIAL , , 

TOTAL OTHER 

TOTAL COST 
55 7,640 7,695 

*Specimen 
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4.4.1.1 Alternate Forward Skirt (Heavy Weight Forward Skirt) - Static 

Load Test 

5Precedig .pageblank 
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4.4.1.1-1 

AMLLV COST SUMMARY-STATIC LOAD TEST - DELTA FORWARD SKIRT A [] B[ C] (IN THOUSA\DS) 

ELEMENT OF COST 

PROGRAM MGMT. 
PART I 

M/H $ 

CONT. END ITEM 
PART II 

M/H $ 

ACILITIEc 
PART III 

$ 

LOGISTICS 
PART IV 

$ H 

TOTAL
TOTAL 

/MH $ 

PROGRAM EXECUTIVE 1 12 1 12 

PROGRAM PLAN. & REPT. , 
INDUSTRIAL RELATIONS 

2
1 

31 
5 _ 

.... 2 
1 

31 
5 

ENGINEERING ...... 28 326 28 326 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST _ _ 37 367 37 367 

n MANUFACTURING TECH. 

Q& RA 4 35 4 35 

FACILITIES 

DIRECT DIST 12 118 12 118 
TRAINING .1 5 1 5 

TOTAL DIRECT LABOR 4 48 82 851 86 899 

MATERIAL 71 - 71 

LOGISTIC HARDWARE *4,630 4,630 
BURDEN • 24 24 

TOTAL MATERIAL 4,725 4,7 

TOTAL OTHER 

TOTAL COST 48 5,576 5,624 

*Specimen 



AMLLV 

PART I 

DELTA FORWARD SKIRT 
ASSEMBL OR SYSTEM 

4.4.1.1-Ii 

Element of Cost 

Direct Labor 

Manhours Manhours Dollars 

Engi neering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

'Facilities 

Manufacturing Technician 

27,579 

52,343 

4,920 

Total Direct Labor 84,842 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

L,ULO 

2,545 

551 

12, Q23 

30,056 

5,355 

Total Labor - Part I 4,114 47,434 

Matoria L 

Program Planning & Reporting 

Industrial Relations 

52 

55 

Material Subtotal 

Matortal & Administrative Burden 

107 

36 

Total Material 143 

TITAL COST - PART I 47,577 
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4 .4.1.1-111 

AMLLV PART II COST 

ELEMENT OF COST 

ENGINEERING 

LAB TECHNICIANS 

S 4At.I-STATIC LOAD 

ENGINEERING 

K/H $ 

28 326 

TEST - DELTA 
PRODUCTION 
PRO UC IO 

N/H $ 

FORWARD SKIRT A 
TOOING 

_____ TOOT 

M/H 

[2 CD 
TEST 

M/H $ M/H 

28 

(IN THOUSANDS)
TOTAL 

$ 

326 

TOOLING 
PRODUCTION 37 367 37 367 

MANUFACTURING TEST 

(n 

MANUFACTURING TECH. 

Q & R A 

DIRECT DIST 
TRAINING 

TOTAL DIRECT LA:_OR 28 326 

4 
12 
1 

54 

35 
118 

5 
525 

4 
12 
1 

82 

35 
118 

851 

MATERIAL 

LAB. TECHNICIANS 

*4,630 70 4,700 

TOOLING 

PRODUCTION 

MFG. TECHNICIA _S 
Q& RA 

SUBTOTAL 

MAT. & ADM. RtRDi: 

TOTAL MATERIAL 

4,630 

4,630 

1 
71 

24 

95 

1 
4,701 

24 

4,725 

TOTAL PART 1i CS- 326 - 4,630 620 5,576 

*Speoimen 



AMLLV 
R & D TEST COST 

NON-RECURRING 

DELTA FORWARD SKIRT 
CONDUCT STATIC LOAD TEST 

4 
. 
4 
.1.1-IV 

(In Thousands) 
Element of Cost Manhours Dollars 

Engineering 23,443 277 

RetesL Allowance 4,136 49 

TOTAL COST 27,579 326 
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AMLLV 
RI& D TEST COST 

NON-RECURRING 

DELTA FORWARD SKIRT 

CONDUCT STATIC LOAD TEST 

4.4.1.1-V 

(IN THOUSANDS) 

Element of Cost Manhours Dollars 

(1) Manufacturing 29,957 291 

(2) Retest Allowance 7,849 76 

Subtotal 37,806 367 

(3) Direct Distributable 12,098 118 

Subtotal 49,904 485 

(4) Training 549 5 

oubtotal 50,453 490 

(5) QJZA 3,520 35 

TOTAL LABOR 53,973 525 

Material 

(6) Raw Material & Parts 70 

(7) Q&RA 1 
Material SubLotal 71 

(8) Mnloral & Admin. Uurden 24 

TOTAL. MATF:RI AL 95 

1kYr'AlCO.)T 620 
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4.4.1.2 Component Testing - Static Load Test 
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4.4.1.2-1 

AMLLV COST SUMMARY STATIC LOAD TEST - DELTA - COMPONENTS A n B [ C[] (IN THOUSA.%S) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ N/N $ $ _ $ MIH $ 

PROGRAM EXECUTIVE 2 2 

PROGRAM PLAN. & REPT. 1 4 1 4 
INDUSTRIAL RELATIONS 1 1 

ENGINEERING, 1 17 1 17 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 18 178 18 178 

,MANUFACTURING TECH. 

Q& RA 4 36 4 36 

FACILITIES 

DIRECT DIST 6 57 ,,, 6 57 

TRAINING 2 2 

TOTAL DIRECT LABOR 1 ? 29 290 30 297 

MATERIAL 37 37 

LOGISTIC HARDWARE *11725 1,725 

BURDEN 12 12 

TOTAL MATERIAL 1,774 49 

TOTAL OTHER ... ... 1,725 1,77 4 

TOTAL COST 
7 2,064 2,071 

*Specimen 



AMLLV 

PART I 

DELTA - COMPONENTS 
ASSEMBL OR SYSTEM 

STATIC LOAD TEST -

4.4.1.2-I
 

Element of Cost Manhours Manhours 	 Dollars 

Direct Labor 

1,480
Engjneering 

Logistics 

Laboratory Technician
 

Production 7,679
 

Tooling
 

Manufacturing Test
 

Q&lRA 2,776
 

Facilities
 

Manufacturing Technician
 

Total Direct Labor 11,935
 

Program Executive 143 	 1,689
 

Program Planning & Reporting 358 	 4,228
 

78 758
Industrial Relations 


Total Labor - Part I 	 579 6,675 

Materia L 

Program Planning & Reporting 	 7
 

8
Industrial Relations 


15
Material Subtotal 


5
Material & Administrative Burden 

Total Material 	 20
 

TOTAL COST - PART I 	 6,695 
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4.4.1.2-II 
AMLLV PART II COST SYNLRY STATIC LOAD TEST - DELTA - COMPONENTS A E- ] C (IN THOUSANDS) 

ELEMENT OF COST 
ENGINEERING PRODUCTION TOOLINC TEST TOTA-L 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 1 17 1 17 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 18 178 18 178 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 4 36 4 36 
DIRECT DIST .... 6 57 6 57 

TRAINING 2 2 
TOTAL DIRECT LACR ]_ _ _7_28 ._.271 2. 

MATERIAL 1,725 .... 36 1,76'1 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

NFG. TECHNICIAT ___S 

Q& RA 1 

SUBTOTAL 1,725 37 1,762 
AT. & ADM. BLH:E: 12 12 

TOTAL MATERI4I 1,725 49 1,774 

TOTAL PART I 17 1,725 322 2,064 



AMLLV 
R & D TEST COST 
NON-RECURRING 

DELTA - COMPONENTS 
CONDUCT STATIC LOAD TEST 

4 
.4.1.2-IV 

(In Thousands) 
Element of Cost Manhours Dollars 

Engineering 1,333 16 

Retest Allowance 147 1 

TOAL COST 1,480 17 
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AMLLV 
R & D TEST COST 
NON-RECURRING 

DELTA - COMPONENTS 
CONDUCT STATIC LOAD TEST 

4.4.1.2-V 

(IN THOUSANDS) 

Elemeacnt ef Ces Manhours Dollars 

(1) Manufatouring 15,542 151 

(2) Retest Allowance 2,742 27 

Subtotal 18,284 178 

(3) Direct Distributable 1,851 57 

Subtotal 24,135 235 

(4) Training 265 2 

Subtotal 24,400 237 

(5) Q&RA 3,686 36 

TOTAL LABOR 28,086 273 

Material 

(6) Raw Material & Parts 36 

(7) Q&RA 1 

Material SubLotal 37 

(8) MaLm 'iaI & Admin. Burden 12 

TOTAL MATERI AL" 49 

TTVA1, GOST 322 
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4.4.2 Dynamic Testing - SRM Stage 

The total cost for performing the simulation of the SRM's on the dynamic test on 

the vehicle are displayed in Table 4.4.2.0-I, which includes the labor and material 
to accomplish the following functions: 

a. Engineering 

(1) Mechanical and electrical design 
(2) Drafting and support 

(3) Liaison 
(4) Conduct the test 

(5) Test reports 

b. Manufacturing 

(1) Facility checkout and preparation 
(2) Specimen installation 

(3) Load fixture - fabrication and installation 
(4) Plumbing installation 
(5) Instrumentation installation 
(6) Mechanical checkout 

(7) Electrical checkout 
(8) Conduct the test 

(9) Teardown effort 

c. Material and Parts 

(1) Raw materials 
(2) Mechanical components 

(3) Electrical transducers 
(4) Electrical components and equipment 

(5) Test specimen (from "C" costs) 

d. Retest Allowance 

(1) Parts, Materials and labor costs 

Also additional costs for the dynamic test facilities and the capital equipment 

required for simulation of the SRM effects on the main stage dynamic test 
are included. The maintenance costs of the test facility are not increased 

from the single stage dynamic testing costs. 
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TABLE 4.4.2. 0-I 

AMLLV COST SUMMARY DYNAMIC TEST - SRM STAGE (DELTA) A [] Bs CEl (IN THOUSAkDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
N/N $ MH $ $_ $ OTER /N $ 

PROGRAM EXECUTIVE 1 9 1 9 

PROGRAM PLAN. & RIPT. 2 21 2 21 
INDUSTRIAL RELATIONS 5 .5 

ENGINEERING, 19_22_19 227 19 227 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 35 337 35 337 

on MANUFACTURING TECH. 

Q& RA 6 67I 6. 6 

FACILITIES 

DIRECT DIST 11 108 ]-1 08 
TRAINING 1 5' 1 5 

TOTAL DIRECT LABOR 3 5 ,72 744 75 779 

MATERIAL 369 .... 369 

LOGISTIC HARDWARE 

BURDEN 126 126 

TOTAL MATERIAL ,495 . 

TOTAL OTHER 5,830 17,000 22,830 

TOTAL COST 335 97,069 17,o0004 24,104 
10 



AMLLV 

PART I 

DYNAMIC TEST - SRM STAGE (DELTA) 

ASSEMBLY OR SYSTEM 
TABLE 4.4.2.0-

Manour nh DollarM___
Element of Cost 


Dir,,ct Labor
 

19,234Engineering 

Logistics
 

Laboratory Technician
 

Production 
 34,688
 

Tooling 

Manufacturing Test
 

Q&RA 6,394
 

Facilities
 

Manufacturing Technician
 

Total Direct Labor 60,316 724 8,550
 

724 8,,550
Program Executive 


Program Planning & Reporting 1,809 21,364
 

392 3,810Indus trial Relations 

2,925 33,724Total Labor - Part I 

Program Planning & Reporting 36
 

industrial Relations
 

75Material Subtotal 

26Materiat & Administrative Burden 

101Total Material 


34,825
TOTAL COST - PART I 
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TABLE 4.4.2.0-lU
 
AMLLV PART Ii COST S4AH DYNAMIC TEST - SEE STAGE (DELTA) A [] S[ C (IN THOUSANDS)
 

ESNGINEERING PRODUCTIOU TOOLIG TEST TOTALELEMENT oF cos:= : Mi ______H /
 

m/ $ M/H M /H S I/H $ M/H$
 

ENGINEERING 19 227 19 227
 

LAB TECHNICIAlNS
 

TOOLING
 

PRODUCTION ..... 35 937 35 31..
 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q & R A 6 67 6 67
 

DIRECT DIST . 11. 1i08 11 108
 

TRAINING ,_....__..1 5 1 
OTOTAL DIRECT LR 19 227 53 517 72 744 

MATERIAL 5,830 367 6,197
 

LAB. TECHNICIANS 

TOOLING
 

PRODUCTION
 

MFG. TECHNICIAI_ _ 

Q& RA 2 2
 

SUBTOTAL ______ 5,830 ...... 369 6,199
 

NAT. & ADM. H _~__~__126 126
 

TOTAL MATERIAL 5,830 495 6,325 

7,069
TOTAL PART CCI: 227 5,830 1,012 7C 




AMLLV 
R & D TEST COST 

NON-RECURRING 

SRM STAGE - (DELTA) 

CONDUCT DYNAMIC TEST 

TABLE 4.4.2. O-IV 

(In Thousands) 

El , ment .f, Cost Manhours Dollars 

Engineering 16,349 193 

Retest Allowance 2,885 34 

TOTAL COWT 19,234 227 
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XLLV 
R & D TEST COST 

NON-RECURRING 

SRM STAGE  (DELTA) 

CONDUCT DYNAMIC TESI 

TABLE 4.4.2.0-V 

(IN THOUSANDS) 
le',ment of Cost Manhours Dollars 

(W) Manufactiring 27,735 270 

(2) Retest Allowance 6,933 67 

Subtotal 34,668 337 
(3) Direct Distributable 11,100 108 

Sob t.otal. 
45,768 

445 
(4) Tra:ining 5 5 

2ubtotal 46,27i 450 

(5) QERA 6,934 67 

TOTAL LADOR 53,205 517 

Material 

(6) Raw Material & Parts 367 
(7) Q&RA 2 

Materlal Subtotal 369 

(8) Mal.rial & Admin. 13ourdon 126 

TTAl. MATERIAL' 495 

TOTA), CoST 1,012 
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4.4.3 Manufacturing Development Test - SRiM Stage 

The manufacturing development task for the SRM stage is directed toward the 
development and implementation of fabrication and assembly processes. 

Defined in broad terms, the procedure is as follows: 

1. 	 Determine manufacturing development requirements through coordination 
and review of engineering drawings and specifications, present methods 
and existing manufacturing capabilities. 

2. 	 Establish suitable manufacturing methods. Document and coordinate these
 
methods with applicable organizations.
 

3. 	 Define equipment requirements, tooling criteria, training requirements,
 
and establish step-by-step procedures for critical manufacturing.
 

4. 	 Coordinate with Factory, Manufacturing Engineering, Facilities Training, 
etc., to assist them in the implementation and proper application of newly 

developed methods. 

Table 4.4.3. 0-I displays the cost associated with this function for the SRM stage 
vehicle. 
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TABLE 4.4.3.0-I 

AMLLV COST SUMMARY MANUFACTURING DEVELOPMENT - SRM STRUCTURE A [I B ] C[] (IN THOUSARDS) 

ELEMENT OF COST 
PROGRAM MGMT. CONT. END ITEM 

PART I PART II 
FACILITIES
PART III 

LOGISTICS
PART IV OTHER TOTAL 

M/H $ M/H W'____ =I M/H $ 

PROGRAM EXECUTIVE 1 11 1 1 
PROGRAM PLAN. & REPT. 2 2 
INDUSTRIAL RELATIONS 1i 

ENGINEERING 6 I 5 _8 6 58 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 
Q& RA 2 15 2 15 

FACILITIES 

DIRECT DIST 2 19 2 19 

TRAINING 1 1 

TOTAL DIRECT LABOR i 14 10 93 11 107 

MATERIAL 14 14 

LOGISTIC HARDWARE 

BURDEN ,,-,_.I 

TOTAL MATERIAL 1 

TOTAL OTHER 

TOTAL COST 14 112 126 



AMLLV 

DEVELOPMENT COST 
PART I 

NON-RECURRING 
MANUFACTURING DEVELOPMENT - SRM 

ASSEMBLY OR SYSTEM 

Element of Cost 

TABLE 4.4.3.0-I1 

Manhours Manhours Doli ars 

Direct Labor 

Engi neoring 

LogisLics 

Laboratory Technician 

ProducLion 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

6,000 

I,601 

Total Direct Labor 7,601 

Program Executive 

Program Planning & Reporting 

Industrial Rolationsa 

912 

228 

49 

10,771 

2,693 

470 

Total Labor - Part I 1,189 13,740 

Katerial 

Program Planning & Reporting 

Industrial Relations 

Material *Subtotal 

Material & AdminisLrative Burden 

5 

5 

10 

3 

Total Material 13 

TOTAL COST - PART I 13,953 
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AMLLV 
DEVELOPMENT COST 
NON-RECURRING 

MANUFACTURING DEVELOPMENT - SRM 

Element of Cost 
TABLE 4.4.3.0-I1l 

Manhours Dollars
(In Thousands) 

Lab Technician 

Direct Distributable 

6,000 

1,920 

58 

19 

Subtotal 

Training 

7,920 

87 

77 

1 

Subtotal 

Q&RA 

8,007 

1,601 

78 

15 

TOTAL LABOR 9,608 93 

Material 

Lab Tech 

Q&RA 

13 

1 

Material Subtotal 

Material and Administrative Burden 

14 

5 

Total Material 19 

TOTAL COST 112 
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4.4.4 SRM Motor Pre-Flight Rating Testing (PFRT) 

The tests listed herein are the tests that are required by the SRM manufacturer. 

and other program costs as shown 
The test categories are structure, motor, 

in Figure 4.4.4.0-1. 

Structure 

1. Structural components 
2. Electrical system 
3 .1 Instrumentation 

4. Separation components 
5. Destruct charges and firing components 

Motor Costs 

I. Chamber 
2. Nozzles 
3. Case insulation 

4. Propellant and liner materials 
5. Igniter 
6. Shipping 
7. Manufacturing labor 

S. Process and test 

9. Inspection 

Other Program Costs 

1. Management and administration 

2. Engineering 

3. Test equipment design 
4. Component development 

5. Special test equipment 
6. Test facilities 
7. General and administrative expenses 

These costs are displayed by Table 4.4.4.0-I. 
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(IDOLLARS IN 111O1 SANDiS) 

AMLLV S4.4.3 P-FUGHT RATING TEST (PFIT) COSTS DEVELOPMENTFIGURE 4.4.4.0-1 

TEST, COSTS STB" 
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TABLE 4.4.4.0-I
 

AMLLV COST SUMMARY TOTAL DEV/PFRT - SRM STAGE A I] BR C[] (IN THOUSA.NDS)
 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 
PART IV OTHER
 

PART I PART II .... PART III 

___________ $ B/H $ $B/H OTE $ 
ELEMENT OF COST 


PROGRAM EXECUTIVE 33 391 33 391 

PROGRAM PLAN. & REPT. 83 979 83 979 
INDUSTRIAL RELATIONS 21 208 21 208 

ENGINEERING 663 7,830 663 7,830
 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION 

MANUFACTURING TEST 1,139 11,049 1,139 I],o49 

MANUFACTURING TECH. 

Q& RA 183 1,779 183 1,779 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 137 ,578 1,983 20,658 .... 2.120 .22,236 

MATERIAL--_l,743 8,137 9,880 
LOGISTIC HARDWARE 5_6_2 - . 10 52 
BURDEN
 

TOTAL MATERIAL 8",953I7 , 115,532
 

TOTAL OTHER
 

TOTAL__ _OST _ 1,581281053 '8,137 137,768 

* COST FOR TEN SRM'S & THREE SETS OF STRUCTURE & STAGE HARDWARE INC. TRANSPORTATION 



TABLE 4.4.4.0-Il 

A El BQ C[] (IN THOUSAmS)AMLLV COST SUMMARY DEV/PFRT TESTS - SR 

CONT. END ITEM FACILITIE8 LOGISTICS TOTALPROGRAM MONT. 	 IV OTHER 
PART I PART II PART III PART 

ELEMENT 0 COS 

M/H $ M/H $ $ M/H$ 

PR66RAArEXECUTIVE -


PROGRAM PLAN. & REPT.
 

INDUSTRIAL RELATIONS
 

ENGINEERING.
 

LAB TECHNICIANS
 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST 624 6o6 624 6.o67..
 

MANUFACTURING TECH.
 

~' 	 Q& RA ..... 183 1,779 183 1,779 

FACILITIES 

DIRECT DIST
 
TRAINING
 

TOTAL DIRECT LABOR 807 7.846 807 . 846 

MATERIAL 8,137 8,137 

LOGISTIC HARDWARE *70,968 . 701968 

TOTAL MATERIAL 70.,98- 8,137 79,10L 

TOTAL OTHER 1_ 

TOTAL COST 78,814 ,137 	 86,951
 

* TEN SOLID ROCKET MOTORS FOR DEV/PFRT TESTS CONDUCTED BY AEROJET INC. TRANSPORTATION 



AMLLV 

SRM 

NON-RECURRING 

DEVELOPMENT TESTS 
DEV/PFRT 

(DOLLARS IN THOUSANDS) 

TABLE 4.4.4.0-I1 

AEROJET INPUT, OCTOBER 31, 1969 

Motor Costs Avg. Unit Cost Quantity Total Cost 

1. Chamber 2,639 10 $26,397 

2. Nozzle: 

Shell 
Ablatives & Exit Cone 
Actuators (2/Motors) 
APU (2/Motors) 

1,265 
1,040 

87 
154 

10 
10 
10 Sets 
10 Sets 

12,650 
10,401 

872 
1,543 

3. 

4. 

5. 

Case Insulation 

Propellant and Liner Mat'ls 

Igniter 

163 

1,534 

36 

10 

12 

1,628 

15,345 

434 

6. 

7. 

Shipping 

Manufacturing Labor 

169 10 1,698 

Process and Test 
Inspection 

6o6 

177 
1C 

1C 

- 6,071 

1,777 

Subtotal 

Test Facility 

78,814 

8,137 

iTOTAL AEROJET DEVELOPMENT MOTOR COST 
LESS FEE 

86,951 
_ 
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TABLE 4.4.4.0-IV DEV/PFRT TEST STRUCTURE AND 

AMLLV COST SUMMARY OTHER HARDWARE - SRM A F-1 B E3 C (IN THOU[A]S) 
PROGRAM MGMT. CONT. END ITEM ACILITIEE LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTTAR 
M/H $ M/H $ $ $ M/H $ 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING, 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 
o MANUFACTURING TECH. 
0o Q& RA 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 
LOGISTIC HARDWARE *34,68 34,684 
BURDEN 

TOTAL MATERIAL 34,68 34,684 

TOTAL OTHER 

TOTAL COST [34,684 
THREE SETS OF STRUCTURE AND OTHER - STAGE HDWE, REQUIRED FOR DEV/PFRT TESTS 
CONDUCTED BY AEROJET 



AMLLV
 

SRM 

NON-RECURRING - PERT 

(DOLLARS IN THOUSANDS)
 

TABLE 4.4.4.0-V
 

*STRUCTURE & OTHER SYSTEMS
 

*1. Structural Components 

Heat Shield 2,070 
Raceway (Tunnel) 620 
Environmental Control Ducts 410 
Mounting and Fairings 2,200 $5,300 

*2. Electrical System 9,400 

*3. Instrumentation 11,000 

*4. Stage Separation Components 
Initiation Components 280 

*5- Destruct Charges and Firing Components 298 

*6. ALtach Structure 5,532 

*7. Aft Skirt 1,668 

8. Fittings 1,206 

TOTAL STAGE COST $34,684 

* Costs are for three complete sets to be used in PFRT Program by AeroJet. 
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__________ 

TABLE 4.4.4.0-VI
 

AMLLV COST SUMMARY 


HEMENT OF COST 

PROGRAM EXECUTIVE 
PROGRAM LAB. & REPT. 
INDUSTRIAL RELATIONS 


ENGINEERING 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST 


MANUFACTURING TECH.
 

Q& RA 

FACILITIES
 

DIRECT DIST
 

TRAINING
 

TOTAL DIRECT LABOR 


MATERIAL 


LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL 


TOTAL OTHER
 

TOTAL COST 


OTHER PROGRAM COST - SRM A El Bf C[] (IN THOUSAmDS) 

PROGRAM MGMT. CONT. END ITEM 
PART I PART II 

FACILITIES 
PART III 

LOGISTICS 
PART IV TOTAL 

/H $ M/H $ $ $ OTE /H $ 

33 391 40 391 
83 979 83 979 

21 208 21 208 

'___ 663 7,830 , , 663 7,830 

513 4,982 513 4,982 

137 1,578 1,176 12,812 -,113 14.390 

1,743 1,1743 

1,74374 

1,578 114,555 16,133 



AMLLV 

SiM 

DEVELOPMENT TESTS
 

DEV/PFRT
 

(DOLLARS IN THOUSANDS)
 

TABLE 4.4.4.0-VII 

OTHER PROGRAM COSTS (AEROJET INPUT, OCTOBER 31. 1968) 

1. Labor
 

Management & Administration $ 1,475
 
Engineering 
 7,100
 
Test Equipment Design 218
 

2. Component Development 4,656
 

3. Special Test Equipment 1,028
 

Subtotal 
 $14,477
 

G/A 
 1,013
 

Test Facilities 
 643
 

TOTAL AEROJECT OTHER PROGRAM COSTS LESS FEE 
 $16,133
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COST SUMMARY 
PART I 

PROGRAM MANAGEMENT 

OTHER PROGRAM COST - SRM 

Element of Cost 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 4.4.4.0-VII 

Man/Hours 

-(IN THOUSANDS) 

Dollars 

Direct Labor 

Program Executive 
Program Planning & Reporting 
Industrial Relations 

33,108 
82,896 
21,420 

$ 391 
979 
208 

Total Direct Labor 137,434 $1,578 

Material 

Program Planning & Reporting 
Industrial Relations 
Burden 

Total Material Costs 

TOTAL PROGRAM MANAGEMENT COST $1,578 
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TABLE 4.4.4.0-IX OTHER PROGRAM COST - SRM 

AMLLV PART II C-S: *tD43ARVff DEVELOPMENT TEST AM BFJ C[ ] (iN THOUSA DS) 

,ELEMNT OF COS-.. ENGINEERING PRODUCTION ... ..... 

,H $ I-N/H $' 

TOOLING 

MH $ 

TEST 

M/H M/H 

T;T.L 

$ 

ENGINEERING 663 7,830 663 7,830 

LAB TECHNICIkNS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 513 4,982 513 4,982 

MANUFACTURING :ECH. 

DIRECT DIST 

] TRAINING 

TOTAL DIRECT LA$R 663 7,830 513 4,982 1,176 12,812 

MATERIAL _ 1,743 1,743 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICINS __:_ 

Q& RA 

SUBTOTAL 1,743 1,743 

MAT. & ADM. 8'PLz:: 

TOTAL MATERIL 1...,743 1.743 

TOTAL PART 7,830 6,725 14,555 



ELEMENT OF 

PART 

COST 

AMLLV 
NON-RECURRING COSTS 

II-A OTHER PROGRAM COST -

ASSEMBLY OR SYSTEM 

DESIGN ENGINEERING 

TABLE 4.4.4.0-X 

SRM 

MANHOURS 

(IN THOUSANDS) 

DOLLARS 

BASIC iDESIGN 663 $7,830 

1. Laboratory Technicians 

Subtotal 

2. Q&RA 

TOTAL ENGINEERING LABOR 663 $7,830 

MATERIAL 

3. Laboratory Technicians 

4. Q&RA 

Subtotal 

5. Material and Adm. Burden 

TOTAL MATERIAL 

TOTAL ENGINEERING COST $7,830 
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4.4.5 Facility -Checkout Vehicle - SRM Stage 

The facility checkout SRM stage is defined as the test article that will be used to 
checkout the following: 

1. 	 The SRM manufacturing tools, facilities and equipment 
2. 	 All SRM related R&D test facilities and equipment 
3. 	 SRM handling and transportation equipment 
4. 	 SRM launch complex facilities and support areas 
5. 	 All SRM GSE (manufacturing facility and launch facility) 
6. 	 All SRM stage processes and procedures 

The primary objective of the facility vehicle is to achieve a state of operational 
readiness prior to processing of the flight vehicles. The costs associated with 
this facility vehicle are displayed in Table 4.4.5.0-I. The facility vehicle consists 
of the following types of cost elements: 

1. 	 SRM stage structure 
2. 	 Systems 
3. 	 Transportation from the manufacturing plant to the launch site. 
4. 	 The cost of a larger dummy payload and ins trument unit (basically required

due to the larger payload capability provided by the solids). 
5. 	 Launch cycle cost (based on one years cost to check out the facility). 
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TABLE 4.4.5.0-I
 

AMLLV COST SUMMARY 

E-EMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING
 
LAB TECHNICIANS 

TOOLING 
PRODUCTION
 

MANUFACTURING TEST
 
MANUFACTURING TECH. 

Q& RA 

FACILITIES
 

DIRECT DIST 
TRAINING 

TOTAL DIRECT LABOR 

MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 


TOTAL COST 


FACILITY VEHICLE - SRM STAGE A [] BR CE] (IN THOUSANDS) 

PROGRAM MGMT.CONT. END ITEM FACILITIES LOGISTICS TOTAL 
PART I PART II PART III PART IV OTHER 

N/NH $ M/H $ $ $ 14/H $ 

.
 

34,536 34,536 

34,536 



AMLLV 
NON-RECURRING 

R&D COST 
FACILITY VEHICLE - SIM 

TABLE 4.4.5.0-I1 

Element of Cost Dollars 

(In Thousands) 

Structures $3,585 
Systems 4,630 

Transportation 30 
Dummy Payload & IU 2,000 
Launch Operations 24,291 

Total Cost $34,536 
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4.4.6 Systems Development Facility (Breadboard) - SRM Stage 

The Systems Development Breadboard Facility operations required for the SRM 
stage will provide for extensive testing, evaluation, and verification of components, 
sub-systems and syrstems under controlled conditions that approximate those at 
the launch site. 

Existing facilities at Michoud will be used to house the breadboard. (A new facility 
for this activity would cost-approximately $750, 000). The equipment for these 
tests will primarily consist of the elements of vehicle and GSE hardware and/or 
simulators that make up the breadboard plus the computer complex. 

The costs associated with the SDF for the SRM stage vehicle are displayed in Table 
4.4.6.0-I. 

i age:' bNk 
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TABLE 4.4.6.0-I 

AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS_ 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 
MANUFACTURING TECH. 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER .
 

TOTAL COST 


SDF - sRm's A [1 BE CE] (IN THOUSADS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

PART I PART II PART III PART IV OTHER 
M/H $ H/H $ $ $ H/H $ 

_.......__ - 5,033 ____,o __.


5,0 5,033
 



AMLLV 
NON-RECURRING COSTS 
R&D TEST FACILITIES 

SYSTEMS DEVELOPMENT FACILITY - SRM'S 

TABLE 4.4.6.0-II 
Element of Cost Dollars 

:IN THOUDSANDS) 

Equipment $3,850 

Operations (1) 1,183 

TOTAL SDF $5,033 

(1) Operation Cost is estimated for a Five Year Period 
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4.4.7 R&D Flight SRM Stages 

The R&D flight vehicles are the final qualification testing that must precede the 
manned flights in order to qualify the system. The SRM stages required for the 
two R&D tests will assist in verifying the vehicle readiness. 

The prime objectives of flight tests are: 

a. Evaluation of hardware characteristics and operational procedures which 
cannot be adequately evaluated by ground testing. 

b. Acquisition of flight data and correlation of these data with the results of 
ground tests. 

c. Flight verification of the launch vehicle and ground support equipment prior 
to manned flight. 

d. Flight verification of stage subsystems affecting crew safety prior to manned 
flight. 

e. Ground crew training. 

Each flight space vehicle will be as complete as practicable; i.e., no dummy stage 
modules or subsystems, with the exception of a simulated payload. 

Individual stage (specimen) costs were obtained from the "C" category estimates 
with allowances for the additional R&D instrumentation. 

The costs for two SRM stage vehicles are shown in Table 4.4.7. 0-I. This cost 
includes all the cost of stage hardware, R&D instrumentation, Instrument Unit. 
SE&I and Launch Cycle costs (these launch costs for each R&D flight are based 
on a nine month cycle). In addition these costs include all transportation, facility 
and equipment maintenance. 

[Preceding pageblank.]
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TABLE 4.4.7.0-I
 

AMLLV COST SUMMARY 

LEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q&RA 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR
 

MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER_-


TOTAL COST 


TWOR&D FLIGHTS - 12 SOLID ROCKET MOTORS A [- B 3 C[] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIEE 

PART I PART II PART III 
LOGISTICS 

PART IV TOTAL 

/H $ NH $ OTHER I$ 

328,708 328,708
 

328,708 328,708
 



TABLE 4.4.7.0-11
 
AMLLV
 

DEVELOPMENTAL COSTS
 
NON-RECURRING
 

TWO R&D FLIGHTS - 12 SRM'S
 
(DOLLARS IN THOUSANDS)
 

Element of Cost No. 1 No. 2
 

Stage Hardware (1) $138,633 $126,389
 

Forward Skirt 4,630 4,630
 

Launch Operations 8,209 8,209
 

Launch Maintenance 1,150 1,150
 

SE&I 1,150 1,150
 

Instrumentation 16,704 16,704
 

$170,476 $158,232
 

Total Costs of Two R&D Flights $328,708
 

(1) 	Includes Transportation and Facility and Equipment
 
Maintenance Costs
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4.4.8 Wind Tunnel (Model Tests) - SRM Stage 

Models will be used in wind tunnel tests to investigate the aerodynamic characteristics 
and dynamic behavior of the AMLLV SRM stages under laboratory conditions. 

Test Description: 

Force Model Tests - The purpose of these tests will be to ascertain range safety 
aerodynamics after inflight destruct, by checking the aerodynamic characteristics 

of models of selected fragments of the SRM stage. 

AMLLV/SRM stage Base Heating Model Tests - Supersonic and transonic tests 
will be conducted. The tests will include heating and pressure measurements in 
the base region of possible configurations and anticipated flight environments. 

Performance Characteristics of Various Vehicle Combinations - Model tests will 
determine aerodynamic performance characteristics of possible vehicle configura
tions within the vehicle family. 

Resource Requirements: 

The assumption is that adequate facilities already exist for the conduct of the model 
tests to develop the required information for the AMLLV program. It is anticipated, 
therefore, that costs for these tests will be based on procurement of the models 
and occupancy time at the test facility. 

Based on prior test experience, the following estimate is shown in Table 4.4.8.. 0-I. 

Precedin page blank 
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TABLE 4.4.8.0-1 

AMLLV COST SUMMARY WIND TUNNEL - SRM STAGE A E] B [ C[] (IN TIOUSADS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV 
/H $ N/H s $OTHER 

PROGRAM EXECUTI VE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

ANUFACTURING TECH. 

Q& RA 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABCR 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 400 400 

TOTAL COST 



AMLLV
 
DEVELOPMENTAL TESTING COSTS
 

NON-RECURRING
 
WIND TUNNEL TEST - SRM STAGE
 

TABLE 4.4.8.0-I1 
Element of Costs 
 Dollars
 

(IN THOUSANDS)
 

Wind Tunnel Models 
 400
 

These Costs based on Engineering Estimate.
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4.4.9 Structural Tests - SRM Stage 

Structural tests for the SRM stage are defined as those tests that are required to 
prove the reliability of the following: 

1. Attach Structure 
2. Aft Skirt 
3. NIose Cone 
4. Fittings 

Table 4.4.9. 0-I displays the costs that are associated with these tests. Additional 
costs are shown for test facilities, material dollars, and cost of conducting the 
tests. These tests apply to the Boeing built structures only. 

Preceding pge 'bank 

631 



TABLE 4.4.9.0-I 
AMLLV COST SUMMARY STRUCTURAL TESTS - SRM 

PROGRAM MGMT. CONT.-END ITEM 
A F-1 

ACILITIEELOGISTICS 
B cD] (IN THOUSANDS) 

TOTAL 
ELEENT OF COST PART I 

M/H $ 
PART 

"M/H 
II 

$ 
PART III 

$ 
PART SIV 

s 
OTHEROTHER 

MIH 
PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 
MANUFACTURING TEST 42 408 42 408 
MANUFACTURING TECH. 

Q&RA 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 42 408 42 408 
MATERIAL 490 490 
LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 490 490 

TOTAL OTHER 
_____ __________3,594 

TOTL CST89~ 3,594 4,492 

*ITEMS FOR STRUCTURAL TEST AT MICHOUD 



AMLLV
 

SRM
 

NON-RECURRING
 

STRUCTURAL TESTS
 

(DOLLARS IN THOUSANDS)
 

TABLE 4.4.9.0-II
 

BOEING TESTS AT MICHOUD
 

1. Test Facilities 
 $ 263
 

2. Cost of running tests
 

Material Dollars $ 227 
Manhour Dollars 408 635 

3. Test Specimen
 

Attach Structure 1,844
 
Aft Skirt 
 556
 
Fitting 402
 
Nose Cone 
 792 3,594
 

TOTAL TEST COST LESS FEE 
 4,492
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NOTE: 	 This is the third book (Book C) of the three books which comprise 
Volume IV of the final documentation for "Cost Studies of Multipurpose 
Large Launch Vehicles". This book is Section 5.0, AMLLV First 
Unit or "C" Cost. Sections 1.0 through 4.0 are contained in the other 
two books of Volume IV. 
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5.0 FIRST UNIT OR "C" COST 

This section contains a detailed breakdown of the total recurring cost for the 

first unit of the configuration elements of the Advanced Multipurpose Large Launch 

Vehicle (AMLLV) Baseline Family. The first unit has been defined as the first 

article for flight test. 

The recurring costs have been categorized into subparagraphs as follows: 

5.1 Single Stage Vehicle, (Section 5.1.0.0) 

5.2 One Module Injection Stage (Section 5.2.0.0) 
5.3 Delta Costs for One (1) Fuel Module (Section 5.3.0.0) 

5.4 SRM - Fixed Cost (Section 5.4.0.0) 

5.5 SRM - Variable Cost (Section 5.5.0.0) 

For convenience and easy reference, the costs associated with the above items 

are displayed by major component, system and subsystem in Figure 5.0.0.0-1. 

Section numbers are referenced to assit the reader in locating the desired 

item(s). 

As stated in Section 1.0 of this volume, (see Book A, Volume IV), the output of 

Phase I, Task 1 was to produce "Modularized" cost data. The modularized 

data presented in this section provide an understanding of the costs associated 

with hardware production and utilization through launch and will enable the 

reader to evaluate the relative impact of specific items and/or elements on 

overall program costs. The first unit costs were developed in such a manner 

that the major vehicle configuration elements stand on their own, i.e., the 

costs for the Single Stage Vehicle (Section 5. 1) are the total costs for production 

and launch of a single-stage-t6-6rbit-vehicle. The costs of the Injection Stage 

Engine Module (Section 5.2) are the costs for production and launch of that 

configuration element. The same holds true for the costs of the Fuel Module 

and the costs of the SRM stages. 

The format for displaying cost information, for each component or system 

consists of four major parts as follows: 

Part I Program Management, Program Planning and Reporting, and 

Industrial Relations. 

Part II Engineering, Production, Tooling, and Manufacturing Test. 

Part Ill Facilities. 

Part IV Logistics. 
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5.0 (Continued) 

In addition, costs are displayed by element of cost, i.e., Engineering, Production, 
Test, Quality, etc. For an understanding of these elements, their makeup 
(direct input and/or factored), their-base of application and in some instances 
their history, refer to Book A, Section 2.0 - Ground Rules and Assumptions. 

The costs contained in this section are first unit costs only. To determine the 
costs associated with any other unit and/or block of units, learning curves 
must be used. 

Table 5.0.0.0-I shows the learning curve values for the Program Elements 
(i.e., structures, systems, engines, etc.). These are divided into groups and 
are thereby defined by origin. 

Table 5.0.0.0-I presents the method used to develop the composite learning 
curve used for the structure, systems, engine installation, and facilities and 
transportation. The learning curve values for the above vehicle components 
vary from 83% to 95%. These components were classified by engineering and 
management, manufacturing, quality, facilities and materials. The appropriate 
learning curve was applied to each of these cost categories to develop the weighted 
composite learning curve average of 91%. 
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TABLE 5. 0.0. 0-I AMLLV COST ANALYSIS
 
PHASE I TASK I
 

DEVELOPMENT OF COMPOSITE LEARN]ING CURVE
 

SINGLE STAGE VEHICLE
 

Element Learning Curve Origin
 

Structures 91%
 

Systems 91%
 

Engine Installation 91% See Table 5. 0. 0. 0-I
 

Facility and Transportation 91%
 

Engines 95% Per Engine Contractor
 

Propellant 100%
 

1. U. I000 

SDF Operations 100% Assuned not to be 
Affected by 
Learning Curve 

Launch Maintenance 100% 

SE&] 1000/) 

Launch Operations 100% 
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AMLLV COST ANALYSIS
 
PHASE I TASK ,I
 

DEVELOPMENT OF COMPOSITE LEARNING CURVE
 
SINGLE STAGE VEHICLE
 

TABLE 5.0.0.0-I1
 

&I
ENGR 
%%I MG PAC % MATL TOTALMGT QUAL &I 

98%95% 83% 90% 

4,430
Engineering 


742
Lab Technicians. 


PP&R 1,853
 

330
IR 


Program Executive 741
 

Logistics Engineering 687
 

Subtotal 7.5% 8,783
 

1,917
Tooling 

972
 

41,222
 
Manufacturing Technician 


Production (Inc Direct Dist & Trng) 


1,502
Manufacturing Testing 


38.8q 45,613
 

9,248
 
Subtotal 


Q&RA 

5,111
Facilities 


12.3% 14,359
Subtotal 

48,757
Material 


41.4% 48,757 


Total 1r 17,512*
 
Subtotal 


95% X 7.5% = 7.1% * Includes structures, systems, engine installation, and
 
83% X 38.8% = '32.2%
 

facility and transportation.
90% X 12.3% = 11.1% 

98% X 41.4% = 40.6%
 
Total Composite - 91.0%
 

1 



5.1 SINGLE STAGE VEHICLE 

The summary costs for the first unit Single Stage AMLLV vehicle are displayed in 
Figure 5. 1. 0.0-1. These costs include not only the cost of the hardware, but all 

the costs associated with launching the vehicle and maintaining the production and 
launch facilities. Table 5. 1.0.0-1 displays the total cost of a single stage vehicle 
by part and by element of cost for the first R&D flight vehicle. Table 5.1.0.0-I 

displays (for reference) the costs for the first operational vehicle (third unit). 
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TABLE 5.1.0.0-I *TOTAL SINGLE STAGE - 1 R&D LAUNCH VEHICLE 
AMLLV COST SUMMARY AE] B0 C[A (INTHOUSA:i.S) 

PRGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTL 
ELEMENT OF COST PART pART II IO I 0 AT 

_PARTII PART III PART IV OTR
 
M'H $ M/H $ - $ $ M/H 

PROGRAM EXECUTIVE 253 2,964 253 2964 

PROGRAM PLAN.& REPT. 618 7,308 618 7308 
IHOUSTRIAL RELATIONS 137 1,341 137 1341 

ENGINEERING 1,631 22581 i7 687 1688 23268 

LAB TECHNICIANS 76 742 76 742 

TOOLING 198 7117 198 7117 

PRODUCTION 18,665 239337 18665 239337 

MANUFACTURING TEST 154 6102 154 6102 

MANUFACTURING TECH. 81 972 81 972 

Q& RA 3,901 38143 3901 38143 

FACILITIES 4 13861 7 687 74 13861 

DIRECT DIST 918 8925 918 8925 
TRAINING 51 48 51 484 

TOTAL DIRECT LABR 1,008 11,613 5,675 324403 4 13861 687 26814 350564 

MATERIAL 7 34108 34115 

LOGISTIC HARDWARE 2496 2496 
BURDEN 11594 651 12245 

TOTAL MATERIAL 7 45702 3.147 48856 

TOTAL OTHER (1) 27389 27389
 

TOTAL COST 11,620 370105 13861 3834 27389 426809
 

* With Multi-Chamber Plug Engine
 

NOTE: (1) includes Propellant, IU, SDF and SE&I.
 



*TOTAL SINGLE STAGE - FIRST 

TABLE 5.1.0.0-Il
 
AMLLV COST SUMMARY 


PROGRAM MGMT. CONT. END ITEM FACILITIES 


ELEMENT OF COST PART PART II PART III 


NH $ N/H 


PROGRAM EXECUTIVE 64 741 


PROGRAM PLAN.& REPT. 156 1853 


INDUSTRIAL RELATIONS 33 330 


ENGINEERING' 5271 54665 


LAB TECHNICIANS 76 742 


TOOLING 198 7117 

*kPRODUCTION OR OPER 9247 136498 


MANUFACTURING TEST 154 6102 


MANUFACTURING TECH. 81 972 


Q& RA 928 9248 


FACILITIES 74 13861 


DIRECT DIST 918 8925 


TRAINING 51 484 


TOTAL DIRECT LABOR 253 2924 16924 2247537 13861 


MATERIAL 7 34577 


LOGISTIC HARDWARE 


BURDEN 11570 


TOTAL MATERIAL 46147 


TOTAL OTHER (1) 

J"2931
TOTAL COST .270900 13861 


OPERATIONAL LAUNCH 

A Ej B] Cr] (IN THOUSALDS) 

LOGISTICS TOTAL 
PART IV OTHER 

$ N/H $ 

64 741
 

156 1,853 

33 330
 

7 687 5,328 55,352
 

76 742
 

198 7,117 
9,247 136,498 

154 6,102
 

81 972
 

928 9,248
 

74 13,861 

918 8,925 

51 484
 

57 687 17,308 242,225
 

34,584 

2496 2,496 

651 12,221 

3147 49,301 

27389 27,389 

3834 27389 318,915
 

* WITH MULTI-CHAMBER PLUG ENGINES 

** NOTE (1) INCLUDES: PROPELLANT, IU, SDF, AND SE&I 



Single Stage 

$426,809
 
*$318,915
 

5.1.0.0 

Structures
 

34,383 

5-1.1.0
 

Systems 

77,884 

5.1.2.0 

Engines 
71,100 

5.1.3.0
 

Engine Install. 

865
 

5.1.4.0 

Propellant 

6,573
 

515.0 

I.u. 
9346 

5.1.6.0 
' 

SDF Operations 
6169
 

5.1.7.0 

Launch Operations 

$202,058
 
*$H4 164 

5.1.8.0 

Launch Maint. 	 NOTES: 

8750 
DOLLARS ARE IN THOUSANDS. 

5.1.9.0 	 NUMBERS IN LOWER RIGHT HAND 
CORNER DESIGNATE APPLICABLE 

Facility & Transp. SECTION NUMBER FOR COST DETAILS. 
4380
 

*FIRST OPERATIONAL UNIT COST WHICH DIFFERS 
5.1.10.0 SIGNIFICANTLY FROM THOSE OF FIRST R&D FLIGHT 

SE&IUNIT
 
5301' 

5. 1:1.0~ 

FIGURE 5.1.0.0-1 SINGLE STAGE VEHICLE COST FLOW DIAGRAM 
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5.1. 1 Structures 

The first R&D flight production cost for the structural components of the single 
stage vehicle are displayed in Figure 5.1. 1. 0-1. The cost details of the 
structural components are contained in appropriate subparagraphs, as indicated. 

Table 5.1.1.0-I is a total cost summary of these structures. 
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• 2'25.1.1.2 

2,5496 

FIGUEi 0- 5.I.SINLE SAGE TRUTHURST CST FOWDAGA 

4,64 



TABLE 5.1.1.0-I 
AMLLV COST SUMMARY-TOTAL STRUCTURE - SINGLE STAGE A El B] C (I': THOUSADS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 
PART IV OTHER


PART I PART II PART III 

ELEMENT OF COST 
 M/H $ M/H $ $ OTHE $ 

PROGRAM EXECUTIVE 26 299 26 299 

PROGRAM PLAN. & REPT. 64 748 64 748 

INDUSTRIAL RELATIONS 13 134 13 134 

ENGINEERING, 209 2,460 3( 372 239 2,832 

LAB TECHNICIANS 42 406 42 406 

TOOLING 75 723 75 723 
PRODUCTION 1273 12382 1,273 12,382 

MANUFACTURING TEST 5 576 59 576 
MANUFACTURING TECH. 31 9 31 379 

Q& RA %6 j,506 361 3,506 

FACILITIES 2E 284 28 284 

DIRECT DIST 357 3,473 357 3,473 

TRAINING 20 188 20 188 

TOTAL DIRECT LABOR 103 1.181 2,427 24,093 2d 284 C 372 2,588 25,930 

MATERIAL 3 5,313 5,316 

LOGISTIC HARDWARE 1,005 1,005 
BURDEN 1 -,8o6 32 2,132 

TOTAL MATERIAL 3 7,119 1,331 8,453 

TOTAL OTHER
 

TOTAL COST 1,184 31,212 284 1,703 34,383
 



11 Forward Skirt - Standard (Light Weight) 
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TABLE 5.1.1.1-I 
AMLLV COST SUMMARY FORWARD SKIRT - SINGLE STAGE A [ B[] CE) (I" THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEt LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 

N/H $ N/H $ $ - OTE M/N 

PROGRAM EXECUTIVE 3 37 3 37 
PROGRAM PLAN. & REPT. 8 92 8 92 

INDUSTRIAL RELATIONS 2 17 2 17 

ENGINEERING 1 17 3 1 20 

LAB TECHNICIANS 1 4 1 4 

TOOLING 11 107 11 107 

PRODUCTION 180 1,748 180 1 748 
MANUFACTURING TEST 8 81 8 81 

MANUFACTURING TECH. 53 5 53 

Q & RA 1 491 51 491 

FACILITIES 4 40 4 40 

DIRECT DIST 50 490 50 490 

TRAINING 3 27 3 27 

TOTAL DIRECT LABOR 13 146 310 3,018 4 40 3 327 3,207 

MATERIAL 306 306 

LOGISTIC HARDWARE 15 15 

BURDEN 104 5 lo9 

TOTAL MATERIAL 410 20 4 0 

TOTAL OTHER 

TOTAL COST 
146 3,428 40 233,637 



AMLLV 

PART I 

FORWARD SKIRT- S/S 
ASSEABLY OR SYSTEM 

TABLE 5.1.1.1-11 

Element of Cost Manhours M Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

1,738 

262 

348 

179,813 

11,045 

8,369 

50,543 

4,142 

4,515 

Total Direct Labor 260,775 

Program Executive 

Program Planning & Reporting 

Industrial Relations' 

3,129. 

7,823 

1,695 

36,957 

92,392 

16,475 

Total Labor - Part I 12,647 145,824 

Material 

Program Planning & Reporting 

Industrial Relations 
156 

170 

Material Subtotal 

Material & Administrative Burden 

326 

ll 

Total Material 437 

TOTAL COST - PART I 146,261 
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TABLE 5.1.1.1-111 
AMLLV PART II COST StCS.4ARY FORWARD SKIRT - SINGLE STAGE A D B [] C (IN THOUSANDS) 

ENGINEERING PRODUCTION TOOLING TEST TOTAL 
ELEMENT OF COST 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 2 17 2 17 

LAB TECHNICIANS 3 3 

TOOLING 11 107 11 107 
PRODUCTION _180 1.748 180 1,748 

MANUFACTURING TEST 9 81 9 81 

MANUFACTURING TECH. 4 51 _ _4 54 

Q & R A 45 440 29 2 22 50 492 
DIRECT DIST 44 429 4 34 3 26 51 489 

TRAINING 3 24 2 1 3 27 

TOTAL DIRECT LA._R 2 21 276 2.692 18 172 14 i33 310 3,018 

MATERIAL 

LAB. TECHNICIANS 1 

TOOLING 19 19 

PRODUCTION 263 263 

MFG. TECHNICIANS __ 7 7 

Q& R A 14 1 1 16 

SUBTOTAL 1 284 20 1 306 

MAT. & ADM. B"RD:: 97 7 104 

TOTAL MATERIAL 1 381 27 1 410 

TOTAL PART 17 22 3,072 199 134 3,4283,428 



AMLLV 
PART II 
ENGINEERING 

FORWARD SKIRT - S/S 

ASSEMBLY OR SYSTEM 
TABLE 5.1.1.1-IV 

Element of Cost Manhours Dollars 

Design Dove! opme,nt. 1,702 $16,543 

Re Iialb! I ty Eigiq-1eo ring 36 350 

Stiblot a 1,738 $16,893 

Laboratory Techni cians 348 3,383 

Subtotal 2,086 $20,276 

QARA 70 680 

Total Engineering Labor 2,156 $20,956 

Material 

Lab. Teoh. $ 731 

Q&RA 21 

Subtot al $ 752 

Mat.or ial & Adm. Durden 256 

Tot.al Material $ 1,008 

Tolal Eig! nooriig Cost $21,964 
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AMLLV 
PART II 

MANUFACTURING 
PRODUCTION 

FORWARD SKIRT- S/S 

Element of Cost 

ASSEMBLY OR SYSTEM 
1ST UNIT'COST" 

TABLE 5.1.1.1-V 

Manhours Dollars 

(I) 
(2) 
(3) 

Fabrication & Assembly 
Miscellaneous Charges 
Maintain & Add in Scope Changes 

126,775 
9,889 
1,395 

$1,232,292 
96,121 
13,559 

Subtotal (A) 138,063 1,341,972 

(4) Tool & Production Planning 41,750 405,810 

Subtotal (B) 179,813 1,747,782 

(5) Direct Distributable 44,180 429,430 

Subtotal (C) 223,993 2,177,212 

(6) Training 2,464 23,950 

Subtotal (D) 226,457 2,201,162 

(7) Q&RA 
(8) Mfg. Tech. 

45,291 
4,303 

440,229 
50,818 

Total Production Labor 276,051 2,692,209 

Material 

(9) Raw Material & Standards 
(10) Q&RA. 
(11) Mfg. Tech. 

262,977 
13,587 

7,530 

Material Subtotal 284,094 

(12) Material & Adm. Burden 

Total Material 

96,592 

380,686 

Total Production Cost $3,072,895 



AMLLV 
PART II 

MANUFACTURING 
TOOLING 

FORWARD SKIRT- SiS 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABtnf 5.1.1.1-VI 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 11,045 $107,357 

(2) Direct Distributabel 3,534 34,351 

Subtotal (A) 14,579 141,708 

(3) Training 160 1,555 

Subtotal (B) 14,739 143,263 

(4) Q&RA 2,948 28,655 

Total Tooling Labor 17,687 171',918 

Material 

(5) Tooling 
19,329 

(6) Q&RA 
884 

Subtotal (C) 20,213 

(7) Material & Adm. Burden 6,872 

Total Material 27,085 

Total Tooling Cost $199,003 
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AMLLV 

MANUFACTURING TEST 

FORWARD SKIRT - S/S 

TABLE 5.1.1.1-VII 

Element of Cost 


Component Test 


Component Test Planning 


Subtotal 


Direct Distributable. 


Subtotal 


Training 

Subtotal 


Mfg. Tech. 


Subtotal 


Q&RA 


Total Mfg. Test Labor 


Material
 

Q&RA 


Mfg. Tech. 


Subtotal 


Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost. 


Manhours Dollars 

6,340 61,625 

2,029 19,720 

8,369 81,345 

2,678 26,030 

11,047 107,375 

122 1,181 

11,169 108,556 

212 2,505 

11,380 lll,Co61 

2,234 21,711 

13,614 132,772 

670 

371 

1,041 

354 

1,395 

134,167 
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AMLLV 
PART III 

FACILITY LABOR 
AMLLV 

FORWARD SKIRT - S/S 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.1.1.I-VIII 

E]ement of Cost Mahhours Dollars 

(i) Direct Labor Hours 4,142 $ 40,260 

TOTAL FACILITY LABOR COST $ 40,260 
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AMLLV 

PART IV 
LOGISTIC LABOR 

FOIWARD SKIRT - S/S 

ASSEMBLY OR SYSTEM 

TABLE' 5.1.1.1-IX 

Element of Cost Manhours Dollars 

(1) Engineering 262 $ 3,094 

(2) Hardware 

(3) MatorlaL & Adm. Burden 

14,672 

4,988 

Total Material 

Total Logistic Cost 

$19,660 

$22,754 
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5 .1 LH2 Tank 

65 Precedi a blank 
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LH2 TANK 

TABLE 5.1.1.2-I 

AMLLV COST SUMMARY LH2 - SINGLE STAGE A F] B[] C[ (E)MOUSA2DS) 

ELEENT OF COST 

PROGRAM MGMT. 

PART I 
CONT. END ITEM 

PART II 
FACILITIES LOGISTICS 

PART III PART IV OTHER TOTAL 

N/N $ N/H $s $ $ M/NH $ 
PROGRAM EXECUTIVE 7 79 7 79 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 

17 
3 

198 
35 

17 
3 

198 
35 

ENGINEERING 22 257 31 39 25 296 
LAB TECHNICIANS 4 42 4 42 
TOOLING 2_ 219 23 219 
PRODUCTION 367 3,572 367 3,572 
MANUFACTURING TEST 17 166 17 166 

0)oD MANUFACTURING TECH. 9 10o) 9 109 
Q& RA 104 1,011 104 1,011 
FACILITIES 8 82 8 82 
DIRECT DIST 103 1,001 - 103 1,001 
TRAINING 6 -55 6 55 

TOTAL DIRECT LABOR 27 312 -65 6,432 8 82 2 39 693 6,865 
MATERIAL 1 2,806 2,807 
LOGISTIC HARDWARE 183 183 
BURDEN 9 

TOTAL MATERIAL 3,760 230 3,991 

TOTAL OTHER 

TOTAL COST 313 10,192 82 269 10,856 



AMLLV 

Element of Cost 

PART I 
LH2 TANK - S/S 

ASSEMBLY OR SYSTEM 

TABLE 5.1.1.2-I 

Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

QIRA 

Facilities 

Manufacturing Technician 

21,725 

3,275 

4,345 

367,442 

22;570 

17,009 

104,009 

8,463 

9,226 

Total Direct Labor 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

6,698 

16,745 

3,628 

79,101 

197,754 

35,264 

Total Labor - Part 27,071 312,119 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burder 

335 

363 

698 

237 

Total Material 935 

TOTAL COST - PART I 313,054 
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TABLE 5.1.1.2-II 
AMLLV PART II COST S AY LH TANK - SINGLE STAGE 

ELEMENT OF ENGINEERINGCOST~_____ PRODUCTION 

M/H $ M/H $ 

ENGINEERING 22' 227 

LAB TECHNICIANS 4 42 

TOOLING ---
PRODUCTION 367 3,572 

MANUFACTURING TEST 

MANUFACTURING TECH. 9 104 

Q & R A 8 93 900 
DIRECT DIST 90 877 
TRAINING 5 49 
TOTAL DIRECT LAEBR 27 307' 564 5,502 

MATERIAL 

LAB. TECHNICIANS 9 
TOOLING 

PRODUCTION 2,710 

MFG. TECHNICIANS 15 

Q & R A 1 28 

SUBTOTAL 10 2,753 

MAT. & A936. E:6 

TOTAL MATERIAL 13 3,689 

TOTAL PART I 320 9,191 

TOOLING 

M/H $ 


23 219 


6 59 

7 70 

3 
36 351 


40 


2 

42 


14 

56 


407 


[] C 

TEST 

M/H $ 

17 166 


5 

5 44 

6 53 

3 
28 271 


1 

1 

2 

1 

3 


274 


M/H 


22 


4 

23 

367 


17 


9 


105 


103 


5 

655 


(IN THOUSANDS) 

TOTAL 

$ 

257
 

42 

219
 
3.572
 

166
 

109
 

1,011
 

1,000
 

55
 

6,431
 

9 
40
 

2,710
 

15
 

32 

2,807
 

954
 

3,761
 

10,192



AMLLV 
PART II 

ENGINEERING 

LH TANK -IS/S 

ASSEMBLY OR SYSTEM, 

TABLE 5.1.l.2-IV 

Element of Cost 
 Manhours Dollars
 

Design Development 
 21,275 $251,258
 

Reliability Engineering 
 450 5,31
 

(1) Subtotal (A) 
 21,725 $256,572
 

(2) 	Laboratory Technicians 4,345 42,233
 

Subtotal (B) 26,070 $298,805
 

(3) Q&RA 869 8,447
 

Total Engineering Labor 26,939 $307,232
 

Material
 

(4) Lab. 	Tech. 
 $ 9,125 

(5) Q&RA 
 261
 

Subtotal (C) 
 $ 9,386
 

(6) Material & Adm. Burden 
 3191
 

Total Material $ 12,577 

Total Engineering Cost $319,829 
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AMLLV 

PART II 
MANUFACTURING 
PRODUCTION
 

LH 2 TANK - S/S 

ASSEMBLY OR SYSTEM 

1ST UNIT COST
 

TABLE 5.1.1.2-V
 
Element of Cost 


(I) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) 	Maintain & Add in Scope Changes 


Subtotal (A) 


(4) 	Tool & Production Planning 


Subtotal (B) 


(5) 	Direct Distributable 


Subtotal (C) 


(6) 	Training 


Subtotal (D) 


(y) Q&RA 

(8) Mfg. Tech. 


Total Production Labor 


Materi-al
 

(9) Raw Material & Standards 

(10) Q&RA 


(01) Mfg. Tech. 


Material Subtotal 


(12) Material & Adm. Burden 


Total Material 


Total Production Cost 


Manhours Dollars 

259,070 $2,518,160 
20,207 196,412 
2,850 2770 

282,127 $2,742,274 

85.315 829,26 

367,442 $3,571,536 

90.281 877.2 

457,723 $4,449,068 

5,35 48.940 

462,758 $4,498,008 

92,552 899,605 
8792 103,833 

564,102 $5,501,446 

$2,710,109 
27,766 
15,386 

$2,753,261 

936.109 

$3,689,370 

$9,190,816 
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AMLV 
PART II 

MANUFACTURING 
TOOLING 

LH2 TANK - S/S 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.1.1.2-VI 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 22,570 $219,380 

(2) Direct Distributable 7222 7019 

Subtotal (A) 29,792 $289,578 

(3) Training 328 3,188 

Subtotal (B) 30,120 $292,766 

(4) Q&RA 6,o 58 

Total Tooling Labor 36,144 $351,320 

Material 

(5) Tooling $ 39,498 

(6) Q&RA 1,807 

Subtotal (C) $ 41,305 

(7) Material & Adm. Burden 14,0 

Total Material $55,349 

Total Tooling Cost $46,669 
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AMLLV
 

MANUFACTURING TEST
 

LH2 TANK - S/S
 

TABLE 5.1.1.2-viI
 

Element of Cost 


Component Test 


Component Test Planning 


Subtotal 


Direct Distributable 


Subtotal 


Training 


Subtotal 


Mfg. Tech. 


Subtotal 


Q&RA 


Total Mfg. Test Labar 


Material
 

Q&RA 


Mfg. Tech. 


Subtotal 


Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


666
 

Manhours Dollars 

12,954 125,913 

4,145 40,291 

17,099 166,204 

5,472 53,185 

22,571 2195389 

248 2,413 

22,819 221,802 

434 5,120 

23,253 226,922 

4,564 44,360 

27,817 271,282 

1,369 

759 

2,128 

723 

2,851 

274,133 



AMLLV 
PART III-

FACILITY LABOR 
AMLLV 

LH2 TANK- S/S 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.1.1.2-VIII 

f]ement of Cost Manhours Dollars 

(1) Direct Labor Hours 6 $82,260 

TOTAL FACILITY LABOR COST $82,260 
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PART IV 
LOGISTIC LABOR 

MI1LLV 
LH2 TANK - S/S 

ASSEMBLY OR SYSTEM 

TABLE 5.1.1.2-IX 

Element of Cost Manhours Dollars 

(I) Engineering 3,275 $ 382678 

(2) Hardware 183,400 

(3) Material & Adm. Burden 47,056 

Total Material $230,456 

Total Logistic Cost $269,134 
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5.1.1.3 LOX Tank 
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TABLE 5.1.1.3-I 
AMLLV COST SUMMARY LOX TANK - SINGLE STAGE A E] BrF] CR (I': THOUSA-DS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS
 
ELEMENT OF COST PART I 
 PART II PART III PART IV OTTER 

N/H $ /H $ $ $ MMOTHER 

PROGRAM EXECUTIVE 6 69 
 6 69
 
PROGRAM PLAN. & REPT. 15 172 
 15 172
 
INDUSTRIAL RELATIONS 3 31 
 3 31
 
ENGINEERING 
 39 462 6 70 
 45 532
 
LAB TECHNICIANS 
 8 76 
 8 76
 
TOOLING 
 19 181 
 19 181
 
PRODUCTION 
 303 2,949 
 303 2,949
 
MANUFACTURING TEST 
 14 137 
 14 137
 
MANUFACTURING TECH. 
 8 go 8 90
 
Q& RA 
 82 802 
 82 802
 
FACILITIES 
 7 68 
 7 68
 
DIRECT DIST 86 836 
 86 836
 
TRAINING 
 5 45 
 5 45
 
TOTAL DIRECT LABOR 24 272 564 5,578 7 68 6 70 
 601 5,988
 

MATERIAL 
 1 1,085 
 1 086
 
LOGISTIC HARDWARE 
 330
 
BURDEN = 369 112 481
 

TOTAL MATERIAL 1 1,454 442 
 1,897 

TOTAL OTHER
 

TOTAL COST 6
__________273 7,032 68 512 7,885
 



AMLLV 

Element of Cost 

PART I 

LOX -TANK- S/S 
ASSEMBLY OR SYSTEM 

TABLE 5.1.1.3-I1 

Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

39,105 

5,895 

7,821 

303,381 

18,635 

14,177 

82,447. 

6,988 

7,637 

Total Direct Labor 486,086 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

5,833 

14,583 

3,160 

68,888 

172,219 

30,710 

Total Labor - Part I 23,576 271,817 

Material 

Program Planning & Reporting 

Industrial Relations 

292 

316 

Material Subtotal 

Material & Administrative Burden 

608 

207 

Total Material 815 

TOTAL COST - PART I 272,632 

671 



TABLE 5.1.1.3-III 
AMLLV PART II COST SUq'ERARY-LOX TANK - SINGLE STAGE [] B [] C 

ELEMENT OF COST 
ENGINEERING PRODUCTION TOOLlNC TEST 

M/H $ M/H $ M/H $ M!H $ 

ENGINEERING 39 462 

LAB TECHNICIANS 8 76 

TOOLING 19 181 

PRODUCTION 303 2.949 

MANUFACTURING TEST .I14 17 

MANUFACTURING TECH. n 7 86 4 

Q & R A 1 15 77 745 5 4 37 
DIRECT DIST 76 734 6 58 5 44 
TRAINING 4 40 2 2 
TOTAL DIRECT LADLER 4 553 467 4,554 25 246 23 224 

MATERIAL 

LAB. TECHNICIANS 17 

TOOLING 33 

PRODUCTION 998 

MFG. TECHNICIANS 13 1 
Q & R A 1 23 1 
SUBTOTAL 18 1,034 33 2 

MAT. & ADM. RTRDS2:T 5 352 11 

TOTAL MATERIAl 29 1.386 44 2 

TOTAL PART I T __________576 5,90 5,940 290 226 

(IN THOUSANDS) 

TOTAL
 

/H $ 

39 462
 

8 76 

19 181 

303 2.949 

14 137 

7 90 

82 802
 

87 896
 

4 44 

563 5,577 

17 

33
 

998
 

14 

25 

1,087
 

368 

1,455 

7,032
 



AMLLV 

PART II 
ENGINEERING 

LOX TANK - S/S 

ASSEMBLY OR SYSTEM 

TABLE 5.1.1.3-IV 

Element of Cost Manhours Dollars 

Dessign Development 
38,295 $452 ,264 

Reliability Engineering 810 9,566 

(1) Subtotal (A) 39,105 461,830 

(2) Laboratory Technicians 7,821 76,020 

Subtotal (B) 46,926 537,850 

(3) Q&RA 1,564 15,201 

Total Engineering Labor 48,490 553,051 

Material 

(4) Lab. Tech. 
16,424 

(5) Q&RA 
469 

Subtotal (C) 16,893 

(6) Material & Adm. Burden 
5,744 

Total Material 
22,637 

Total Engineering Cost $ 575.688 

673
 



AMLLV 
PART II 

MANUFACTURING 
PRODUCTI ON 

LOX TANK - S/S 

Clement of Cost 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.1.1.3-V 
Manhours Dollars 

(1) Fabrication & Assembly 
(2) Miscellaneous Charges 
(3) Maintain & Add in Scope Changes 

213,903 
16,684 
2,353 

$ 2,079,137 
162,168 

22,872 

Subtotal (A) 232,940 2,264,177 

(4) Tool & Production Planning 70,441 684,686 

Subtotal (B) 303,381 2,948,863' 

(5) Direct Distributable 75,541 734,259 

Subtotal (C) 378,922 3,683,122 

(6) Training 4,168 40,513 

Subtotal (D) 383,090 3,723,6.35 

(7) Q&RA 
(8) Mfg. Tech. 

76,618 
7,279 

744,727 
-85,965 

Total Production Labor 466,987 4,554,327 

Material 

(9) Raw Material & Standards 
(10) Q&RA 
(11) Mfg. Tech. 

998,363 
22,985 
12,738 

Material Subtotal 1,034,086 

(]2) Material & Adm. Burden 351,589 

Total Material 1,385,675 

Total Production Cost 5",940,002 

674 



AMLLV
 
PART II
 

MANUFACTURING
 
TOOLING-

LOX TANK - S/S 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

STABLE 5.1.1.3-VI 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 
 18,635 181,132 

(2) 	Direct Distributabel 5,'963 57,961
 

Subtotal (A) 
 24,598 239,093 

(3) Training 271 2,634
 

Subtotal (B) 
 24,869 241,727 

(4) Q&RA 497 4,831
 

Total Tooling Labor 	 25,366 246,558 

Material
 

(5) Tooling 32,611 

(6) Q&RA 

Subtotal 	(C) 
 32,760 

(7) Material & Adm. Burden 
 11,138
 

Total Material 
 43,898
 

Total Tooling Cost 	 290,456 

675
 

149 



AMLLV
 

MANUFACTURING TEST
 

LOX TANK - S/S 

TABLE 5.1.1.3-VII
 
Element of Cost 


Component Test 


Component Test Planning 


Subtotal 


Direct Distributable 


Subtotal 


Training 


Subtotal 


Mfg. Tech. 


Subtotal 


Q&RA 


Total Mfg. Test Labor 


Material
 

Q&RA 


Mfg. Tech. 


Subtotal 


Material & Adm. Borden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars
 

10,695 $103,955
 

3,422 33,267
 

14,177 137,222
 

4,518 43,910
 

18,635 181,132
 

205 1,992
 

18,840 183,124
 

358 4,227
 

19,198 187,351
 

3,768 36,624
 

22,966 223,975
 

1,130
 

626
 

1,756
 

- 597 

2,353
 

$226,328
 



PART III 
FACILITY LABOR 

A MaT 

LOX TAK - S/S 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.1.1.3-VIII 

Semnonof Cost 
Manhours Dollars 

(1) Direct Labor Hours 6,988 $67,923 

TOTAL FACILITY LABOR COST $67,923 



PART IV 
LOGISTIC LABOR 

AMLLV 
LOX TANK - S/S 

ASSEMBLY OR SYSTEM 

TABLE 5.1.1.3-IX 

Element of Cost Manhours Dollars 

(1) Engineering 5,895 $ 69,620 

(2) 

-3) 

Hardware 

Material & Adm. Burden 

330,120 

112.241 

Total Material $442,361 

Total Logistic Cost $511,981 

678
 



5.1.1.4 Tunnels 

b79 



TABLE 5.1.1.4-I
 
A MLLV COST SUMMARY TUNNELS - SINGLE STAGE 
 A [] BMJ CgX (I'! THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE' LOGISTICS OTJ, 
ELEMENT OF COST PART I PART II PART III PART IV OTTER
 

M/H $ M/H $ _ $ $ M/H $ 
PROGRAM EXECUTIVE 2 20 2 20 
PROGRAM PLAN. & REPT. 4 50 4 50 
INDUSTRIAL RELATIONS 1 9 1 9 
ENGINEERING 16 185 _ 28 18 213 
LAB TECHNICIANS 3 30 3 30 
TOOLING 5 50 5 50 
PRODUCTION 
 83 809 
 83 809 

a MANUFACTURING TEST 4 37 4 37 
0 MANUFACTURING TECH. 2 25 2 25 

Q& RA 24 233 
 24 233
 
FACILITIES 
 2 19 
 2 19
 
DIRECT DIST 
 24 227 
 24 227
 
TRAINING 
 1 12 
 1 12 

TOTAL DIRECT LABOR 7 79 162 1,608 2 19 2 28 173 1,734 

MATERIAL 
 476 
 476
 
LOGISTIC HARDWARE 
 132 132

BURDEN 
 162 45 207
 

TOTAL MATERIAL 698 177 815 
TOTAL OTHER
 

TOTAL COST
 
__________ _79, 2,246 -- 19 205 _ __2,549 



A MLLV 

PART I 

TUNNELS- S/S
 
ASSEMBLY OR SYSTEM 
TABLE 5.1.1.4-I
 

Element of Cost 
 Manhours 


Direct Labor
 

Engineering 
 15,642
 

Logistics 
 2,358
 
Laboratory Technician 
 3,128
 

Production 
 83,221
 
Tooling 
 5,112
 

Manufacturing Test 
 3,873
 

Q&RA 
 23,986
 

Facilities 
 1,917
 
Manufacturing Technician 
 2,089
 

Total Direct Labor 
 141.326
 

Program Executive 


Program Planning & Reporting 


Industrial Relations 


Total Labor - Part I 

Material
 

Program Planning & Reporting 


Industrial Relations 


Material Subtotal 


Material & Administrative Burden 


Total Material 


TOTAL COST - PART I 

681
 

Manhours Dollars
 

1,696 20,029 

4,240 50,071 

919 8,929 

6,855 79,029
 

85
 

92
 

177
 

60
 

237
 

79,266 



TABLE 5.1.1.4-111 

AMLLV PART II COST SNEAR1 TUNNELS - SINGLE STAGE A [] B C 2 (IN THOUSANDS) 

ENGINEERING PRODUCTION TOOTiNG TEST TOTAL 
ELEMENT OF COST ..... .. . .... . . .. ....... 

. H . $ M4H $ M/H $$ H MIH $ 

ENGINEERING 16 185 16 185 

LAB TECHNICIANS 3 _0_3 30 

TOOLING 5 - 50 50 

PRODUCTION 83 809 . 83, 809 

MANUFACTURING TEST 4 8 4 38 

MANUFACTURING TECH. 2 24 1 2 25 

Q & R A 6 21 204 1 13 1 O 23 -23L 

DIRECT DIST _ " 21 199 2 16 1 12 24 227 

TRAINING 1 11 1 1 12 

TOTAL DIRECT LASTOR 19 221 128 1.246 8 80 6 61 161 , 6 

MATERIAL 

LAB. TECHNICIANS 7 z 

TOOLING 2_,,_9.... 9 

P R ODU C T I O N 4 0 ...... 4 50 

MFG. TECHNICIANS 4 4 

Q& R A ,,,_, 6 _ 

SUBTOTAL ....7 460 9 1 4,477 

MAT. & ADYI. Ebs:: 2 156 3 161 

TOTAL MATERIAL 9 616 12 638 

TOTAL PART 1 221
 
.......... . 230 ,,, 1,862 _92 ..... 62. . .. .. ... 2,246
 



AMLLV 
PART i 

ENGINEERING 

TUNNELS - S/S 

ASSEMBLY OR SYSTEM 
TABLE 5.1.l.4-IV 

Element of Cost 
 Manhours Dollars
 

Design Development 
 15,318 180,906 

Reliability Engineering 
 324 3,826
 

(]) Subtotal (A) 
 15,642 184,732 

(2) Laboratory Technicians 3,128 30,404 

Subtotal (B) 
 18,770 215,136 

-(3) Q&RA 626 6,085 

Total Engineering Labor 
 19,396 221,221 

Material
 

(4) Lab. Tech. 6,569 

(5) Q&RA 


Subtotal (C) 
 6,757
 

(6) Material & Adm. Burden 
 2,297 

Total Material 
 9,054
 

Total Engineering Cost 
 $ 230,275 

683
 

188 



AMLLV 
PART II 

MANUFACTURING 
PRODUCTION 

TUNNEtS - S/S. 

EJsement of Cost 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.1.1.4-V 
Manhours Dollars 

(i) Fabrication & Assembly 
(2) Miscellaneous Charges 
(3) Maintain & Add in Scope Changes 

58,676 
4,577 

645 

570,331 
44,489 
6,269 

Subtotal (A) 63,898 621,089 

(4) Tool & Production Planning 19,323 187,820 

Subtotal (B) 83,221 808,909 

(5) Direct Distributable 20,447 198,745 

Subtotal (C) 103,668 1,007,654 

(6) Training 1,140 11,081 

Subtotal (D) 104,808 1,018,735 

(7) 
(8). 

Q&RA 
Mfg. Tech. 

20,962 
1,991 

203,751 
23,514 

Total Production Labor 127,761 1,246,000 

Material 

(9) Raw Material & Standards 
(10) Q&RA 
(31) Mfg. Tech. 

449,952 
6,289 
3,484 

Material Subtotal 459,725 

(12) Material & Adm. Burden 156,307 

Total Material 616,032 

Total Production Cost $1,862,032 

684
 



AMLLV 
PART II 

MANUFACTURINC 
TOOLING* 

-

TUNNELS - s/S 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.1.1.4-VI 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 5,112 49,689 

(2) Direct Distributabel 

Subtotal (A) 

1,636 

6,748 

15,902 

65,591 

(3) Training 

Subtotal (B) 

74 

6,822 

719 

66,310 

(4F) Q&RA 1,364 13,258 

Total Tooling Labor 8,186 79,5 8 

Material 

(5) Tooling :8,'946 

(6) Q&RA 

Subtotal (C) 

409 

9,355 

(7) Material & Adm. Burden 

Total Material 

3,181 

12,536 

Total Tooling Cost 92,104 

685
 



AMLLV 

MANUFACTURING TEST 

TUNNELS - S/S 

TABLE 5.1.1.4-VII
 

Element of Cost 


Component Test 


Component Test Planning 


Subtotal 


Direct Distributable 


Subtotal 


Training 


Subtotal 


Mfg. Tech. 


Subtotal 


Q&RA 


Total Mfg. Test Labor 


Material
 

Q&RA 

Mfg. Tech. 


Subtotal 


Material & Adm. Burden 


Total Material 

Total Mfg. Test Cost 


Manhours Dollars 

2,934 $28,518 

939 9,125 

3,873 37,643 

1,239 12,045 

5,112 49,688 

56 546 

5,168 50,234 

98 1,159 

5,266 51,393 

1,034 10,047 

6,300 $61,440 

310 

172 

482 

164 

646 

$62,086 

686 



AMLLV 
PART III 

FACILITY LABOR 
A14IJA 
TUNNELS" -S/S 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.1.1.4-ViII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 1,917 $18,633 

TOTAL FACILITY LABOR COST $18,633 

687
 



PART iV 
Lr GISTIC LABOR 

AMLLV 
TUNNES - S/S 

ASSEMBLY OR SYSTEM 
TABLE 5.1.1.4-IX 

Element of Cost Manhours Dollars 

(I) Engineering 

(2) Hardware 

(3) Material & Adm. Burden 

Total Material 

2,358 $ 27,848 

132,048 

44,896 

176,944 

Total Logistic Cost $204,792 

688
 



5. 1. 1.5 Thrust Structure 

689
 



TABLE 5.1.1.5-I 
AMLLV COST SUMMARY THRUST STRUCTURE - SINGLE STAGE A ] B [ C[ (I THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV 

N/H $ M/H $ $ $ M/H $ 
PROGRAM EXECUTIVE 4 47 414 47 
PROGRAM PLAN. & REPT. 10 l19 10 ll9 
INDUSTRIAL RELATIONS 2 21 2 ?.] 
ENGINEERING 15 174 2 26 17 200 
LAB TECHNICIANS 3 29 3 29 
TOOLING 13 128 13 128 
PRODUCTION 219 2,127 219 2 127 

o MANUFACTURING TEST 10 99 10 

MANUFACTURING TECH. 5 65 5 65 
Q & R A 62 602 62 602 
FACILITIES 5 45 5 45 
DIRECT DIST 61 595 61 595 
TRAINING 3 32 9 32 

TOTAL DIRECT LABOR 16 187 391 3,851 5 45 21 26 414 4,109 

MATERIAL 1 276 277 
LOGISTIC HARDWARE 125 125 
BURDEN 9442 136 

TOTAL MATERIAL 170 -167 538 

TOTAL OTHER 

TOTAL COST 188 4,221 45 193 4,647 



AMLLV 

PART I 

THRUST STRUCTURE - S/S 
ASSEMBLY OR SYSTEM 
TABLE 5.1.1.5-11 

Element of Cost M Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

14,773' 

2,227 

2,955 

218,791 

13,144 

10,185 

61,938 

4,630 

5,494 

Total Direct Labor 334,137 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

4,010o. 

10,024 

2,172 

47,353 

118,385 

21; 110 

Total Labor - Part 16,206 186,848 

Material 

Program Planning & Reporting 

Industrial Relations 

200 

217 

Material Subtotal 417 

Material & Administrative Burden 142 

Total Material 559 

TOTAL COST - PART I 

691 

187,407 



TABLE 5;1.1.5-III 
AjLLV PART II COST S3JHNaRY THRUST STRUCTURE - SINGLE STAGE ] M C El (IN THOUSANDS) 

ELEMENT OF COST____ ENGINEERING PRODUCTION TOOLING TEST TOTAL 

M/H $ N $ M/H /H $ M/H $ 

ENGINEERING 15 174 15 174 
LAB TECHNICIANS 2 9 3 29 
TOOLING 13 128 13 128 
PRODUCTION 219 2,126 219 2,126 
MANUFACTURING TEST _10 99 10 99 
MANUFACTURING TECH. 5 62 i1 ...3 6 65 
Q & R A 
DIRECT DISTTREI T 

6 55 

54 

536 

523 

4 

4 

34 

41 

3 
' 
3 

26 

32 

62 

61 

602 

596 
TRAINING3 29 2 2 3 33 
TOTAL DIRECT LAB$R por 

MATERIAL 
LAB. TECHNICIANS 6 6 
TOOLING 23 23 
PRODUCTION 219 219 
MFG. TECHNICIAN"S _ _ 9 9 
Q& R A 17 1 1 19 
SUBTOTAL 6 245 24 1 276 

MAT. & ADM. BlCGEU: 2 83 8 93 
TOTAL MATERIAL 8 328 12369 

TOTAL PART i- ALIT 217 3,604 237 163 4,221 



PART II 
ENGINEERING 

AAMLLV 
THRUST STRUCTURE - S/S 

ASSEMBLY OR SYSTEM 
TABLE 5..1.5-IV 

Element of Cost Manhours Dollars 

Design Development 14,467 $ 170,855 

Reflability Engineering 306 3,614 

(1) Subtotal (A) 14,773 174,469 

(2) Laboratory Technicians 2,955 28,723 

Subtotal (B) 17,728 203,192 

(3) Q&RA 599 5,822 

Total Engineering Labor 18,327 $209,014 

Material 

(4) Lab. Tech. $ 6,206 

(5) Q&RA 180 

Subtotal (C) 6,386 

(6) Material & Adm. Burden $ 2,171 

Total Material _,557 

Total Engineering Cost $ 217,571 

693
 



PART II 
MANUFACTURING
 
PRODUCTION
 

AMLLV 
THRUST STRUCTURE 


ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.1.1.5-v
 
Blement of Cost 

(I) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) 	Maintain & Add in Scope Changes 


Subtotal (A) 


(4) 	 Tool & Production Planning 


Subtotal (B) 


(5) 	Direct Distributable 


Subtotal (0) 


(6) 	Training 


Subtotal (D) 


(7) Q&RA 

(8) 	Mfg. Tech. 


Total Production Labor 


Na Leria] 

(9) Raw Material & Standards 
(10) Q&RA 
(11) Mfg. Tech. 


Material Subtotal 


(12) Material & Adm. Burden 


Total Material 


Total Production Cost 


- SiS 

Manhours Dollars
 

154,320 $1,499,990
 
12,037 117,000
 
1,69 16,5o5
 

168,055 	 $1,633,495
 

o, 49315 

218,791 2,126,649 

53,778 .522,722 

272,569 2,649,371 

2,99 292I9i 

275,567 2,678,512 

55,113 535,698 
5,236 61,837 

335,916 $3,276,047 

$ 218,765 
16,534 
9,163
 

244,462
 

83,117
 

327,579
 

$I.63.626
 

694
 



PART II 
MANUFACTURING 

TOOLING 

AELLV 
THRUST STRUCTURE - S/S 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.1.1.5-VI 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 13,-144 $ 127,760 

(2) Direct Distributable 4,206 40,882 

Subtotal (A) 17,350 168,642 

(3) Training 191 1,857 

Subtotal (B) 17,541 170,499 

(4) Q&RA 3,508 34,097 

Total Tooling Labor 21,049 $ 204',596 

Material 

(5) Tooling $ 23,002 

(6) Q&RA 1105 

Subtotal (C) 24,054 

(7) Material & Adm. Burden - 2 

Total Material 32.232 

Total Tooling Cost $ 236,828 

695
 



AMLLV 

MANUFATURING TEST 

THRUST STRUCTURE - S/S 

TABLE 5.1.1.5-VII 

Element of Cost 


Component Test 


Component Test Planning 


Subtotal 


Direct 'Distributable 


Subtotal 


Training 


Subtotal 


Mfg. Tech. 


Subtotal 


Q&RA 


Total Mfg. Test Labor 


Material
 

Q&RA 


Mfg. Tech. 


Subtotal 


Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars
 

7,716 $ 75,000
 

2,469 24,000
 

10,185 99,000
 

3,259 31,679
 

13,444 130,679
 

148 1,437
 

13,592 132,116
 

258 3,049
 

13,850 135,165
 

2,718 26,423
 

16,568 161,587
 

816
 

452
 

1,268
 

431
 

1,699
 

$163,286
 

696
 



PART III 

FACILITY LABOR 

AMLLV 

THRUST STRUCTURE -

ASSEMBLY OR SYSTEM 
IST UNIT COST 

TABLE 5.1.1.5-VIII 

S/S 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 4,630 $ 45,004 

TOTAL FACILITY LABOR COST $ 45,004 

697
 



PART IV 
LOGISTIC LABOR 

AMLLV 
THRUST STRUCTURE- SiS 

ASSEMBLY OR SYSTEM 
TABLE 5.1.1.5-IX 

E]lement of Cost Manhours Dollars 

(1) Engineering 2,227 $ 26,301 

(2) Hardware 124,712 

(3) Material & Adm. Burden 42,402 

Total Material 167,114 

Total Logistic Cost $_1_415 

698 



5.1.1.6 Base Plug 

699
 



TABLE 5.1.1.6- 1I 
AMLLV COST SUMMARY BASE PLUG - SINGLE STAGE : M(A jJ B5 C[ ' zO S :D9(Ii THOUSA!DS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS TOTL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ M/H $ $ OHR M/H $ 

PROGRAM EXECUTIVE 1 18 1 18 

PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 

4 
1 

45 
8 

4
1 

45
8 

ENGINEERING .26 3o8 4 46 30 354 

LAB TECHNICIANS 5 81 5 5 
TOOLING 4 38 4 38 

PRODUCTION 63 611 63 611 
MANUFACTURING TEST 3 29 3 29 

MANUFACTURING TECH. 1 19 1 19 
Q& RA 19 182 19 182 

FACILITIES 1 14 1 14 
DIRECT DIST 18 174 18 174 
TRAINING 1 9 1 9 

TOTAL DIRECT LABOR 6 71 140 1,421 11 14 4 46 151 1,552 

MATERIAL 318 318 
LOGISTIC HARDWARE 220 220 
BURDEN 108 75 i83 

OTAL MATERIAL 426 295 721 

TOTAL OTHER 

TOTAL COST 1,847 14 341 



AMLLV 

SPART :1 
BASE PLUG - S/S 

ASSEMBLY OR SYSTEM 

TABLE 5.1.1.6-11 

Element of Cost Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

26,070 

3,930 

5,214 

62,824 

3,926 

2,975 

18,764 

1,472 

1,583 

Total Direct Labor 126,758 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1,521 

3,803 

•824 

17,963 

44,910 

8,008 

Total Labor - Part I 6,148 70,881 

Material 

Program Planning & Reporting 

Industrial Relations 

76 

82 

Material Subtotal 

Material & Administrative Burden 

158 

Total Material 212 

TOTAL COST - PART I 71,093 

701 



TABLE 5.1.1.6-II1 

AMLLV PART II COST SO1_O4RY - BASE PLUG SINGLE STAGE A - BEl C 

ELEMENT OF COST 

ENGINEERING 

LAB TECHNICIANS 

ENGINEERING 

M/H $ 

26 308 

5 51 

PRODUCTION 
___ 

M/H $ 

TOOLING 

M/H $ 

TEST 

MIH $ M/H 

26 

5 
TOOLING 

PRODUCTION 

MANUFACTURING TEST 

63 611 

4 38 

3 29 

4 

63 

3 

MANUFACTURING TECH. 
Q & R A 

1 
Ir, 

18 
]54 1 10 1 

1 
8 

1 
19 

DIRECT DIST 

TRAINING 
TOTAL DIRECT LABOR 

16 153 

A 
O2 

1 

6 

12 

1 
61 

1 9 

47 

18 

140 

MATERIAL 

LAB. TECHNICIANS 1l 
TOOLING 7 
PRODUCTION 291 

MFG. TECHNICIALS 

Q& RA 

SUBTOTAL 

MAT. & ADM. t'ERLBL 

11 

4 

3 

299 

101 

7 

3 

1 

1 

TOTAL MATERIAL 15 400 10 

TOTAL PART 7i 
L-384 

-34 
134.71 48 

(IN THOUSANDS)
 

TOTAL
 

$ 

308
 

51
 

38
 

611
 

29
 

19
 
182
 

174
 

9
 

1421
 

11
 

7
 

291
 

3 

6
 

318
 

108
 

426
 

1,847 



AMLLV 

PART II 
ENGINEERING 

BASE PLUG - S/S 

ASSEMBLY OR SYSTEM 

TABLE 5.1.l.6-IV 

Element. of Cost Manhours Dollars 

Design Development 25,530 301,509 

Reliability Engineering 540 6,377 

(1) Subtotal (A) 26,070 307,886 

(2) Laboratory Technicians ,5,214 50,680 

Subtotal (B) 31,284 358,566 

-(3) Q&RA 1,043 10,138 

Total Engineering Labor 32,327 368,704 

Material 

(4) Lab. Tech. 10,949 

(5) Q&RA 313 

Subtotal (C) 11,262 

(6) Material & Adm. Burden 3,829 

Total Material 15,091 

Total Engineering Cost 383 _795 
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AMLLV 
PART II 

MANUFACTURING
 
PRODUCTI ON 

BASE PLUG - S/S 

ASSEMBLY OR SYSTEM 

1ST UNIT COST 

TABLE 5.1.1.6-V 

Element of Cost 	 Manhours Dollars
 

(I) Fabrication & Assembly 	 45,070 $ 438,080
 
(2) Miscellaneous Charges 	 3,515 34,166
 
(3) 	Maintain & Add in Scope Changes 496 4.821 

Subtotal (A) 49,081 $ 477,067 

(4) 	Tool & Production Planning 13,743 133,582
 

Subtotal (B) 62,824 $ 610,649
 

(5) 	Direct Distributable 15,706 152,663
 

Subtotal (C) 78,530 $ 763,312
 

(6) 	Training 864 8.398
 

Subtotal (D) 79,394 $ 771,710
 

(7) Q&RA 	 15,879 154,344
 
(8) Mfg. Tech. 	 1,508 17.809
 

Total Production Labor 96,781 $ 943,863 

Material 

(9) Raw Material & Standards 	 $ 291,447
 
(10) Q&RA 	 4,764
 
(11) 	 Mfg. Tech. 2,639 

Material Subtotal $ 298,850 

(02)Material & Adm. Burden 	 101,609 

Total Material $ 400,459
 

Total Production Cost $1,344,322
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AMLLV 
PART II 

MANUFACTURING 
TOOLING 

BASE PLUG - S/S 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.1.1.6-VI 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 3,926 $38,161 

(2) Direct Distributabel 1,256 12,208 

Subtotal (A) 5,182 $50,369 

(3) Training 57 55 

Subtotal (B) 5,239 $50,923 

(4) Q&RA 1.048 lo 18 

Total Tooling Labor 6,28 $61l10 

Material 

(5) Tooling $ 6,871 

(6) Q&RA 314 

Subtotal (C) $ 7,185 

(7) Material & Adm. Burden 2,443 

Total Material $ 9,628 

Total Tooling Cost $70,738 
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AMLLV
 

MANUFACTURING TEST
 

BASE PLUG - S/S
 

TABLE 5.1.1.6-vii
 

Element of Cost 


Component Test 


Component Test Planning 


Subtotal 


Direct Distributable 


Subtotal 


Training 


Subtotal 


Mfg. Tech. 


Subtotal 


Q&RA 


Total Mfg. Test Labor 


Material
 

Q&RA 


Mfg. Tech. 


Subtotal 


Material &Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars
 

2,254 $21,909
 

721 7,010
 

2,975 28.919
 

952 9,253
 

3,927 38,172
 

43 419
 

3,970 38,591
 

75 890
 

4,045 39,481
 

794 7,718
 

4,839 47,199
 

238
 

132
 

370
 

126
 

496
 

$47,695
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PART III 
FACILITY LABOR 

AMLLV 

BASE PLUG - S/S 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.1.1.6-vIii 

E]ement of Cost Manhours Dollars 

(1) Direct Labor Hours 1,472 $ 14,308 

TOTAL FACILITY LABOR COST 14,308 
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PART IV 
LOGISTIC LABOR 

AMLLV 
BASE PLUG - S/S 

ASSEMBLY OR SYSTEM 

TABLE 5.1.l.6-Ix 

Element of Cost Manhours Dollars 

(]) Engineering 

(2) Hardware 

(3) Material & Adm. Burden 

Total Material 

3,930 $ 46,414 

220,080 

74,827 

294,907 

Total Logistic Cost $341,321 
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5.1.1.7 Final Assembly 
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TABLE 5.1.1.7-I 
A MLLV COST SUMMARY - FINAL ASSEMBLY - SINGLE STAGE A [] BC C[] (I!! THOUSANDS)PROGRAM MGMT. CONT. END ITEM ACILITIE LOGISTICS
 

EL MENT OF COST PART 
 I PART II PART III PART IV OTHER-OTHER 
M/H $ M/H $ $ $M/ 

,N
 
PROGRAM EXECUTIVE 3 29 
 3 29 
PROGRAM PLAN. & REPT. 6 72 6 72 
INDUSTRIAL RELATIONS 1 13 1 13 
ENGINEERING 
 90 1,057 13 160 103 .2127
 
LAB TECHNICIANS 18 174 18 174
 

TOOLING
 

PRODUCTION 
 58 566 58 566
 
MANUFACTURING TEST 3 27 3 27 
MANUFACTURING TECH. 
 1 18 1 18 
Q& RA 19 185 19 185 
FACILITIES 
 1 16 1 16
 
DIRECT DIST 
 15. 150 
 15 150
 
TRAINING 1 8 1 8 
TOTAL DIRECT LABOR 10 114 205 2,185 1 16 13 160 229 2,475 

MATERIAL 46 
 46
 
LOGISTIC HARDWARE
 
BURDEN 
 15 
 15
 

TOTAL MATERIAL 61 61 

TOTAL OTHER 

TOTAL COST 
 114 2,246 16 160 2,536
 



AMLLV 

Element of Cost 

PART I 

FINAL ASSEMBLY - s/s 

ASSEMBLY OR SYSTEM 

TABLE 5.1.1.7-11 

Manhours Manhou Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

89,507 

13,493 

17,901 

58,243 

2,757 

19,037 

1,365 

1,468 

Total Direct Labor 203,771 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

2,445 

6,113 

1,325 

28,878 

72,196 

12,874 

Total Labor - Part I 9,883 113,948 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

122 

132 

254 

87 

341 

TOTAL COST - PART I 114,289 
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TABLE 5.1.1.7-Ill 

ANLLV PART II cbST SbUMaY FINAL ASSEMBLY - SINGLE STAGE A [] B [] C (IN THOUSANDS) 

ELEMENT OF 
_ _ _EM/H COST 

_ 

ENGINEERING 
$ 

PRODUCTION 

M/H $ 

TOOLING 

M/H $ 

TEST 

M/H $ M/H 

TOTAL 

$ 

ENGINEERING 90 1,057 90 1,057 
LAB TECHNICIANS 18 174 18 174 

TOOLING 

PRODUCTION 58 566 58 566 

MANUFACTURING TEST 3 27 3 27 

MANUFACTURING TECH. 1 16 1 1 17 
Q & R A 35 15 143 7 18 185 
DIRECT DIST 15 142 1 9 16 151 
TRAINING 1 8 1 8 
TOTAL DIRECT LABOR 1 1.266 90 875 4 44 205 2,185 

MATERIAL 

LAB. TECHNICIANS 3 38 

TOOLING 

PRODUCTION 

MG. TECHNICIANS 3 3 
Q& RA 1 4 5 
SUBTOTAL 39 7 46 

MAT. & ADM. BRLRDE2 13 2 15 
TOTAL MATERIAL 52 9 61 

TOTAL PART Ii CS? 
1,318 884 44 2,246 



AMLLV 

PART II 
ENGINEERING 

FINAL ASSEMBLY - S/S 

ASSEMBLY OR SYSTEM 
TABLE 5.1.1.7-IV 

Element of Cost Manhours Dollars 

Design Development 87,653 $ 1,035,182 

Rel iability Engineering 1,854 21,896 

(i) Subtotal (A) 89,507 1,057,078 

(2) Laboratory Technicians 17,901 173,998 

Subtotal (B) 107,408 1,231,076 

(3) Q&RA 3,580 34,798 

Total Engineering Labor 110,988 1,265,874 

Material 

(4) Lab. Tech. 37,592 

(5) Q&RA 
1,074 

Subtotal (C) 38,666 

(6) Material & Adm. Burden 13,146 

Total Material 51,812 

Total Engineering Cost $ 1,317,686 
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AMLLV 

PART II 
MANUFACTURING 

PRODUCTION 

FINAL ASSEMBLY- S/S 

ASSEMBLY OR SYSTEM 
1ST UNIT COST
 

TABLE 5.1.1.7-V 
_MIomert of Cost 	 Manhours Dollars
 

(r) Fabrication & Assembly 	 41,783 $ 406,131 
(2) Miscellaneous Charges 	 3,259 31,677 
(3) 	Maintain & Add in Scope Changes 460 4,471 

Subtotal (A) 45,502 442,279 

(4) 	Too] & Production Planning 12,741 123,843 

Subtotal (B) 58,243 566,122 

(5) 	 Direct Distributable 14,561 141,533 

Subtotal (C) 72,804 707,655 

(6) 	 Training 801 7,786 

Subtotal (D) 73,605 715,441 

(7) Q&RA 	 14,721 143,088 
(8) Mfg. Tech. 	 1,398 16,510 

Total Production Labor 89,724 875,039 

Material 

(9) Raw Material & Standards -0
(]0) Q&RA 4,416 
(01) Mfg. Tech. 2,447 

Material Subtotal 6,863 

(12) Material & Adm. Burden 	 2,333 

Total Material 9,196 

Total Production Cost $ 884,235 

714
 



AILLV
 

MANUFACTURING TEST
 

STRUCTURE ASSEMBLY 
- S/S 

TABLE 5.1.1.7-VI
 

Manhours Dollars
Element of Cost 


2,089 $20,305
Component Test 


688 6,497
Component Test Planning 


2,757 26,802
Subtotal 


882 8,576

Direct Distributable 


3,639 35,378
Subtotal 


40 389
Training 


3,679 35,767
Subtotal 

826
70


Mfg. Tech. 


3,749 36,593
Subtotal 


736 7,153
Q&RA 


Total Mfg. Test Labor 4,485 43,746
 

Material
 
221
 

Q&RA 

122
 

Mfg. Tech. 


343
Subtotal 

117


Material & Adm. Burden 


460 
Total Material 


$44,206
Total Mfg. Test Cost 
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PART III 
FACILITY LABOR 

A4LLV 
FINAL ASSEMBLY- S/S 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.1.1.7-VII 

Elemont of Cost Manhours Dollars 

(1) Direct Labor Hours 1,365 $16.,121 

TOTAL FACILITY LABOR COST $16,121 
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AMLLV 
PART 1V 

LOGISTIC LABOR 

FINAL ASSEMBLY- S/S 

ASSEMBLY OR SYSTEM 

TABLE 5.1.1.7-VIII 

Elemet of Cost Manhours Dollars 

(I) Engineering 

(2) Hardware 

(3) Material & Adm. Burden 

Total Material 

13493 $159,352 

None 

None 

None 

Total Logistic Cost $159,352 
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5.1.2 Systems 

The total first R&D flight test production unit cost of the systems for a single 
stage vehicle and the components thereof are displayed in Figure 5. 1. 2.0-1. 

Table 5.1.2.0-1 is a total cost summary of the systems. Supporting 
documentation for each of the major components that are included in this cost 
summary are in the appropriate sections. 
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Systems Prop. & Mech. 
50,032

77,884 
25.1.2.1

8' M
ec' 

032 
rop '5.1.2.0 

Electrical 
ec 'lca*515,236 

5.1.2.2 

Instrumentation 
8,185 

5.1 

Flight Control 
4,431 

5.1.2.4 

FIGURE 5.1.2. 0-1 SINGLE STAGE SYSTEMS COST FLOW DIAGRAM 
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TOTAL SYSTEMS - SINGLE STAGE 

TABLE 5.1.2.0-1 
AMLLV COST SUMMARY A [ B[] CM (I' THOUSARDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART IV OTHERM/H $ M/H O R M/H 

PROGRAM EXECUTIVE 37 432 37 432 
PROGRAM PLAN. & REPT. 90 1,080 90 1,080 
INDUSTRIAL RELATIONS 20 192 
 20 192 

ENGINEERING 173 1,970 - _ 7 315 200 2,285 
LAB TECHNICIANS 34 336 34 336 

TOOLING 120 1,166 
 120 1,166
 
PRODUCTION .1953 1,953
18-98 18,983
 
MANUFACTURING TEST 91 884 91 884
 

MANUFACTURING TECH. 45 49579 579 
Q& R A 554 5,611 554 5,611 

FACILITIES _4 45
438 438
 

DIRECT DIST 5,320 5,320
547 547 

TRAINING 30 289 30 289
 

TOTAL DIRECT LABOR 147 1,704 3,551 35,138 k4 438 21 315 3,770 37,595
 

MATERIAL 4 28,709 
 28,713 
LOGISTIC HARDWARE 1,491 1,491 
BURDEN 61 30,085 

TOTAL MATERIAL 4 38,469 
 1,816 40,289
 

TOTAL OTHER
 

TOTAL COST 1,708 73,607 438 2,131 77,884
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512. Propulsion and Mechanical System 
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TABLE 5.1.2.1-I
 
AMLLV COST SUMMARY PROPULSION & MECHANICAL - SINGLE STAGE A El B [] C[3 (IC THOUSARDS)
 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL
 
ELEMENT OF COST PART I PART II PART III PART IV OTHER
 

N/H $ M/H $s I $ OTE k/H
 

PROGRAM EXECUTIVE 
 15 172 15 172 

PROGRAM PLAN. & REPT. 36 431 36 431 
INDUSTRIAL RELATIONS 8 77 8 77 
ENGINEERING 62 728 9 110 71 838
 

LAB TECHNICIANS 12 120 12 120
 

TOOLING 48 48
469 469
 

PRODUCTION 786 786
7,642 7,642
 
MANUFACTURING TEST 37 356 37 356
 

MANUFACTURING TECH. 20 20
233 233
 

Q& RA 223 2,385 223 2,385
 

FACILITIES _176 
 18 176
 

DIRECT DIST 220 2,142 220 2,142
 
TRAINING 12 117 
 12 117
 

TOTAL DIRECT LABOR 59 680 1,420 14,192 - 176 9 110 1,506 15,158 

MATERIAL 2 25,503 25,505
 
LOGISTIC HARDWARE 521 521
 
BURDEN 8,671 177 8,848
 

TOTAL MATERIAL 2 34,174 698 34,874 

TOTAL OTHER 

TOTAL COST
 
682 48,366 176 808 50,032
 



AMLLV 

PART I 

PROPULSION & MECHANICAL-
ASSE14BLY OR SYSTEM 

S/S 

Element of Cost 

Direct Labor 

TABLE 5.1.2.1-I 

Manhours Manhours Dollars 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

61,699 

9,301 

12,340 

786,242 

48,295 

36,588 

223,162 

18,111 

19,742 

Total Direct Labor 1,215,480 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

14,586 

36,464 

7,901 

172,257 

430,645 

76,794 

Total Labor - Part I 58,9 1 579,696 

Materia 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

729 

790 

1,519 

517 

2,036 

TOTAL COST - PART I 681,732 
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TABLE 5.1.2.1-III
 
AMLV PART II COST St2,24_RY- PROPULSION & MECHANICAL SYSTEM - S/S, AL: B 1 C l 

ENGINEERING PRODUCTION TOOLING TEST 
ELEMENT OF COST
 

M/H $ M/H $ M/H $ M/H $ 
ENGINEERING 62 728 


LAB TECHNICIANS .12 120 

TOOLING 48 470 

PRODUCTION 7867 642 

MANUFACTURING TEST 37 356 

MANUFACTURING TECH. 19 222 . ], 


Q & R A 3 240 198 1,925 13 125 10 94 


DIRECT DIST 193 1.878 15 150 12 114 


TRAINING __]_105 1 7 1 5 

TOTAL DIRECT LABKR 77 1,088 1,208 11,772 77 752 60 580 


MATERIAL
 

LAB. TECHNICIANS 26 


TOOLING 84 

PRODUCTION 25,291 


MFG. TECHNICIkANl,S 33 2 

Q & R A I__9 4 3 
SUBTOTAL 1 27 25,383 88 5 


MAT. & ADM. BElDE: 9 8,631 30 1 

TOTAL MATERIAL 36 34,014 118 6 


TOTAL PART iI CS 1,124 45,786 870 586 

(IN THOUSANDS) 

TOTAL
 

M/H $ 

62 728
 

12 120
 

48 470
 

786 7,642
 

1? 356 

20 233
 

224 2,384
 

220 2-,142
 

13 117
 

1,422 14,192
 

26
 

84 

25,291
 

35 

67 

25,503
 

8,671
 

34,174
 

48,366
 



AMLLV 

PART II 
ENGINEERING 

PROPULSION & MECHANICAL SYSTEM -S/S 

ASSEMBLY OR SYSTEM 
TABLE 5.1.2.1-IV 

Element of Cost Manhours Dollars 

Design Devolopment, 60,421 $ 713,572 

R.1 iab- lity EngIneering 1,278 15,093 

(I) Subt.otal 61,699 $ 728,665 

29 Laboratory Technicians 12,340 119,945 

Subtotal 74,039 $ 848,610 

(3) Q&RA 2,468 239,890 

Total Engineering Labor 76,507 $1,088,500 

Material 

(4) Lab. Tech. $ 25,914 

(5) Q&RA 740 

Subtotal $ 26,654 

(o) Materda1 & Adm. Burden 9,062 

Total Maorla) $ 35,716 

Total Enginooring Cost $1,124,216 
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AMLLV
 

MANUFACTURING
 
PRODUCTION-


PROPULSION & MECHANICAL SYSTEMS 

FIRST UNIT 

TABLE 5.1.2.1-V 

Element of Cost 


Fabrication & Assembly 


Miscellaneous Charges 


Maintain & Add in Scope Charges 


Subtotal 


Tool & Production Planning 


Subtotal 


Direct Distributable 


Subtotal 


Training 


Subtotal 


Q&RA 


Mfg. Tech. 


Total Production Labor 


Material
 

Raw Material & Stri-'s 


Q&RA 


Mfg. Tech. 


Material Subtotal 


Material & Adm. Burden 


Total Material 


Total Production Cost 


VSS 

Manhours Dollars 

554,350 5,388,282 

43,239 420,283 

6,098 59,273 

603,687 5,867,838 

182,555 1,774,435 

786,242 7,642,273 

193,180 1,877,711 

979,422 9,519,984 

10,774 104,723 

990,196 9,624,707 

198,039 1,924,939 

18,814 222,193 

1,207,049 11,771,839 

25,291,006 

59,412 

32,925 

25,383,343 

8,630,337 

34,013,680 

45,785,519 
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AMLLV
 
MANUFACTURING
 
TOOLING
 

PROPULSION & MECHANICAL SYSTEM- S/S
 

FIRST UNIT
 

TABLE 5.1.2.1-VI
 

Element of Cost 


Sustaining Tooling 


Direct Distributable 


Subtotal 


Training 


Subtotal 


Q&RA 


Total Tooling Labor 


Material
 

Tooling 


Q&RA 


Subtotal 


Material & Adm. Burden 


Total Material 


Total Tooling Cost 


Manhour Dollars 

48,295 469,427 

15,454 150,213 

63,749 619,640 

701 6,814 

64,450 626,454 

12,890 125,291 

77,340 751,745 

84,515 

3,867 

88,382 

30,050 

118,432 

870,177 
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AMLLV
 

MANUFACTURING 
MANUFACTURING TEST 

PROPULSION & MECHANICAL SYSTEM-

FIRST UNIT 

TABLE 5.1.2.1-ViI
 

Element of Cost 


Component Test 


Component Test Planning 


Subtotal 


Direct Distributable 


Subtotal 


Training 


Subtotal 


Mfg. Tech. 


Subtotal 


Q&RA 


Total Mfg. Test Labor 


Material
 

QARA 


Mfg. Tech. 


Subtotal 


Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


S/S 

Manhours Dollars
 

27,718 269,419
 

8,870 86,213
 

36,588 355,632
 

11,708 113,802
 

48,296 469,434
 

531 5,163
 

48,827 474,597
 

928 10,956
 

49,755 485,553
 

9,765 94,919
 

59,520 580,472
 

2,930
 

1,623
 

4,553
 

1,548
 

6,101
 

586,573
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PART III 

FACILITY LABOR 

AMLLV 
PROPULSION & MECHANICAL SYSTEM-

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.1.2.1-VIII 

S/S 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 18,111 $176,039 

TOTAL FACILITY LABOR COST $176,039 
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PART IV 
LOGISTIC LABOR 

AMLLV 
PROPULSION & MECHANICAL 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

'TABLE 5.1.2.1-IX 

SYSTEM -S/S 

Element of Cost Manhours Dollars 

(1) Engineering 9,301 $109845 

(2) Hardware 520,856 

(3) Material & Adm. Burden 177,091 

Total Material $697,947 

Total Logistic Cost $807,792 
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5.1.2.2 Electrical System 
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TABLE 5.1.2.2-I 
AMLLV 

F 
COST SUMMARY ELECTRICAL - SINGLE STAGE A [ 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
B [] CM (,I, THOUSAS) 

TOTAL 

ELEMENT OF COST PART I 
M/H $ 

PART II 
M/H $ 

PART III 
$s 

PART IV 
$ 

OTHER 
N/H 

TTH 
$ 

PROGRAM EXECUTIVE 14. 162 14 162 

PROGRAM PLAN. & REPT. 34 405 34 405 
INDUSTRIAL RELATIONS 7 72 7 72 

ENGINEERING 30 290 5 58 35 348 
LAB TECHNICIANS 6 58 6 58 
TOOLING 47 458 47 458 

PRODUCTION 766 7,451 766 7,451 
MANUFACTURING TEST -16 947 _6 347 

MANUFACTURING TECH. 19 227 19 227 

Q& RA 216 Z,103 216 2,103 

FACILITIES 8 172 18 172 

DIRECT DIST 215 2,088 215 2,088 
TRAINING 12 113 12 113 
TOTAL DIRECT LABOR 55 639 1,347 13,135 8 172 5 58 1,425 14,004 

MATERIAL 1 646 _ 645 
LOGISTIC HARDWARE 273 273 
BURDEN 219 . 312.: 

TOTAL MATERIAL ! 865 366 1,232 

TOTAL OTHER 

TOTAL COST 640 14,000 172 424 15,236 



AMLLV 

PART I 

ELECTRICAL - s/s 

ASSEMBLY OR SYSTEM 

TABLE 5.1.2.2-f1 

Element of Cost 

Direct Labor 

Manhours Manhours Dollars 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RE 

Facilities 

Manufacturing Technician 

29,785 

4,885 

5,957 

766,552 

47,086 

35,670 

216,358 

17,657 

19,247 

Total Direct Labor 1,143,197 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

13,718 

34,296 

7,431 

162,010 

405,036 

72,229 

Total Labor - Part 1 55-445 639,275 

Materia 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

686 

74 

760 

Material & Administrative Burden 258 

Total Material 
1,018 

TOTAL COST - PART I 640,293 
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TABLE 5.1.2.2-II 

AMLLV PART II COST SL4-RY ELECTRICAL - S/S 

ELEMENT OF COST 
ENGINEERING PRODUCTION 

M/H $ M/H $ 
ENGINEERING 30 289 

LAB TECHNICIANS 6 58 
TOOLING 

PRODUCTION 7(67 7.4 

MANUFACTURING TEST 

MANUFACTURING TECH. 18 216 

Q & R A 1 12 193 1,877 
DIRECT DIST 188 1,831 

TRAINING 11 102 
TOTAL DIRECT LAEOR '7 1177 111,477 

MATERIAL 

LAB. TECHNICIANS 13 

TOOLING 

PRODUCTION 452 

MFG. TECHNICIANS 2 
Q & R A 58 

SUBTOTAL 13 542 

MAT. & ADM. BCRDE: 4 185 

TOTAL MATERIAL 17 727 

TOTAL PANT I! OCST 376 12,204 

A 0 

TOOLING 


M/H $ 

47 458 


12 122 


15 146 


1 7 
75 733 

82 


4 

86 


29 

115 


848 


B C [] 

TEST 


M/H $ 

36 347 

1 11 
10 92 

ii ll 

5 

58 566 

2 

3 
5 
1 

6 

572 

M/H 


20 


6 
47 


747 


96 


19 


216 


214 


12 

1,347 

(IN THOUSANDS)
 

TOTAL
 

$ 

289
 

58 
458
 

7,451
 

347
 

227
 

2.103
 

2,088
 

114 
13,135 

13 

82
 

452
 

34 

65 
646
 

219 

865
 

14,000
 



AMLLV 
PART II 

ENGINEERING 

ELECTRICAL SYSTEM - S/S 

ASSEMBLY OR SYSTEM 

TABLE 5.1.2.2-IV 

Element of Cost Manhours Dollars 

Design Dovo]opment. 29,155 $283,387 

Rel iabi lity iergiineering 630 6,123 

(1) Subiot al 29,785 $289,510 

2 Laboratory Technicians 5,957 57,902 

Subtotal 35,-742 $347,412 

(3) Q&RA 1,191 11,577 

Tota] Engineering Labor 36,933 $358,989 

Materia] 

(4) Lab. Tech. $ 12,510 

(5) Q&RA 357 

Subtotal $ 12,867 

(6) Material & Adm. Burden 4,375 

Total, Material $ 17,242 

Total' Enginooring Cost $376,231 
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AMLLV
 
PART II
 

MANUFACTURING
 
PRODUCTION
 

ELECTRICAL SYSTE4 - S/S
 

TABLE 5.1.2.2-V
 

Element of Cost 


Fabrication & Assembly 

Miscellaneous Charges 

Maintain & Add in Scope Changes 


Subtotal (A) 


Tool & Production Planning 


Subtotal (B) 


Direct Distributable 


Subtotal (C) 


Training 


Subtotal (D) 


Q&RA 

Mfg. Tech. 


Total Production Labor 


Material
 

Raw Material & Standards 

Q&RA 

Mfg. Tech. 


Material Subtotal 


Material & Adm. Burden 


Total Material 


Total Production Cost 


Man/Hours Dollars 

540,467 5,253,339 
42,156 409,756 
5,945 57,785 

588,568 5,720,885 

177,983 1,729,996 

766,557 7,450,881 
188,341 1,830,683 

954,892 9,281,564 

10,503 102,097 

965,395 9,383,661 

193,079 1,876,732 
18,343 216,625 

1,176,817 11,477,018 

452,285 
57,924 
32,099 

542,308 

184,385 

726,693 

12,203,711 
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AMLV 
PART Ii 

MANUFACTURING 
TOOLING 

ELECTRICAL SYSTEM - S!S 
ASSEMBLY OR SYSTEM 

1ST UNIT COST 

TABLE 5.1.2.2-VI 

E1ement of Cost Manhours Dollars 

(1) Sustaining Tooling 47,086 $ 457,676 

(2) Direct Distributable 15,o68 146,456 

Subtotal 62,154 604,132 

(0) Training 684 6,645 

Subtotal 62,837 610,777 

(4) Q&RA 12,567 122,155 

Total Tooling Labor 75,404 $ 7"32,932 

Material 

(5) Tooling $ 82,401 

(6) Q&RA 3,770 

Subtotal 86,171 

(7) Material & Adm. Burden 29,298 

Total .Material 115,469 

Total Tooling Cost $ 848,401 
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AMLLV 
PART II 

MANUFACTURING
 
MANUFACTURING TEST
 

ELECTRICAL SYSTEM - S/S 

TABLE 5.1.2.2-VII 
Element of Cost 


Component Test 


Component Test Planning 


Subtotal (A) 


Direct Distributable 


Subtotal (B) 

Training 

Subtotal (C) 

Mfg. Tech. 

Subtotal (D) 

Q&RA 

Total Mfg. Test Labor 


Material
 
Q&RA 

Mfg. Tech. 


Subtotal (E) 


Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars
 

27,023 262,664
 

8,647 84,052
 

35,670 346,716
 

11,414 110,948
 

47,084 457,664
 

518 5,034
 

47,602 462,698
 

904 10,681
 

48,506 473,379
 

9,521 92,539
 

58,027 565,918
 

2,856 

1,583
 

4,439
 

1,509
 

5,948
 

571,866
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PART III 
FACILITY LABOR 

AMLLV 
ELECTRICAL SYSTEM - S/S 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

5.1.2.2-VIII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 17,657 $171,626 

TOTAL FACILITY LABOR'COST 17,657 $171,626 
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PART iV 
LOGISTIC LABOR 

ELECTAI SYSTEM- S/S 

ASSEMBLY OR SYSTEM 

TABLE 5.1.2.2-IX 

Element of Cost Meanhours Dollars 

(1) 

(2) 

(3) 

Engineering 

Hardware 

Material & Adm. Burden 

Total Material 

4,885 $ 57,692 

273,560 

9110 

$36,7 

Total Logistic Cost $424,262 

742
 



5. 1.2.3 Instrumentation System 
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TABLE 5.1.2.3-I 
AMLLV COST SUMMARY-INSTRUMENTATION - SINGLE STAGE A E] B [] C (I! THOUSA-S) 

ELEMENT OF COST 
__________M/H 

PROGRAM MGMT. CONT. END ITEM 
PART I PART II$ M/H $ 

FACILITIE' 
PART III$ 

LOGISTICS 
PART IV 
= 

OT7ER / 

PROGRAM EXECUTIVE 6 77 6 77 

PROGRAM PLAN. & REPT. 16 193 16 193 

INDUSTRIAL RELATIONS 4 34 4 34 

ENGINEERING 69 808 1 126 80 934 

LAB TECHNICIANS 14 134 . 14 134 

TOOLING 19 186 19 186 

PRODUCTION 312 3,030 312 3,030 

MANUFACTURING TEST 14 141 14 141 

MANUFACTURING TECH. 8 9_ 8 93 
Q&RA 0 877 90 877-

FACILITIES 70 7 70 

DIRECT DIST 87 849 87 849 

TRAINING 5 46 5 46 

TOTAL DIRECT LABOR 26 304 618 6,164 7 70 1 126 662 6,664 

MATERIAL 1 676 677 
LOGISTIC HARDWARE 

BURDEN 0 1 
594 
50 

594250 

TOTAL MATERIAL 906 614 1,521 

TOTAL OTHER 

TOTAL COST 305 7,070 70 740 8,185 



AMLLV
 

PART I 

INSTRUMENTATION - SS 
ASSE-4BLY OR SYSTEM 

TABLE 5.1.2.3-I 

Element of Cost Manhours 


Direct Labor
 

Engineering 68,931
 

Logistics 10,611
 

Laboratory Technician 13,786
 

Production 311,727
 

Tooling 19,148
 

Manufacturing Test 14,505 

Q&RA 90,258 

Facilities 7,180 

Manufacturing Technician 7,827 

Total Direct Labor 543,973
 

Program Executive 


Program Planning & Reporting 


Industrial Relations 


Total Labor - Part I 


Material
 

Program Planning & Reporting 


Industrial Relations 


Material Subtotal 


Material & Administrative Burden 


Total Material 


TOTAL COST - PART I 

745
 

Manhours Dollars 

6,528 77,091
 

16,319 192,729
 

3,536 34,968
 

26,383 304,188
 

326 

..- ',354 

680 

231 

911
 

305,099 



TABLE 5.1.2.3-Ill
 
ANLLV PART II COST SURARY INSTRUMENTATION - SINGLE STAGE AD BM C[Z (IN THOUSANDS)
 

E ENGINEERING PRODUCTION TOOLING TEST TOTAL 

M/H $ M/H $ M/H $ M/H $ M/H $
 

ENGINEERING 69 808 
 69 808
 
LAB TECHNICIANS 14 134 
 14 134
 

TOOLING 19 186 19 186
 
PRODUCTION 312 3,030 
 312 3,030
 

MANUFACTURING TEST _ 15 140 15 140
 

MANUFACTURING TECH. 7 88 -5 7 93
 
Q & R A . 79 7(q 5 50 4 38 91 828
 
DIRECT DIST 77 744 6 59 5 45 88 848
 
TRAINING 4 42 1 3 2 5 47
 
TOTAL DIRECT LABOR 86 969 479 4,667 31 298 24 230 620 6,164 

MATERIAL
 

LAB. TECHNICIANS 29 
 29
 

TOOLING , 33 33
 

PRODUCTION 573 573
 
MFG. TECHNICIANS 13 i 14
 
Q & R A 12 2 1 ... 27
 
SUBTOTAL 90. 609 35 _2........ 676
 

MAT. & ADM. BlRE:: 10 207 12 1 230
 

TOTAL MATERIAL 40 816 47 3 ,,, _Q6
 

TOTAL PART _0coo: 1,009 5,483 345 233 7.070 



AMLLV 
PART II 

ENGINEERING 

INSTRUMENTATION SYSTM-S/S 

ASSEMBLY OR SYSTEM 

TABLE 5.1.2.3-1V 

Element of Cost Manhours Dollars 

Des.ign Dove'lopment 66,977 $ 790,998 

Rcliabi liy inuring 1,458 17,219 

(1I Sublotal 68,931 $ 808,217 

1' Laboratory Technicians 13,786 134,000 

Subtotal 82,712 $ 942,217 

(1) Q&RA 2,757 26,798 

Total Engineering Labor 85,474 $ 969,015 

Material 

(4) Lab. Tech. $ 28,951 

(', Q RA 
827 

Subtotal $ 29,778 

ko) Matorial & Adm. Burden 10,125 

Iota MaLtorial $ 39,903y 

ToLa EIgInno ring ColS $1,008,918 
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AMLLV 

MANUFACTURING 

INSTRUMENTATIONS SYTEMS -
PRODUCTION 
FIRST UNIT 

S/S 

TABLE 5.1.2.3-V 

Element of Cost Manhours Dollars 

Fabrication & Assembly 
Miscellaneous Charges 
Maintain & Add in Scope Changes 

Subtotal 

219,787 
17,143 
2,418 

239,348 

2,136,330 
166,630 
23,503 

2,326,463 

Tool & Production Planning 

Subtotal 

72,379 

311,727 

703,523 

3,029,986 

Direct Distributable 

Subtotal 

Training 

Subtotal 

76,591 

388,318 

4,271 

392,589 

744,465 

3,774,451 

41,514 

3,815,965 

Q&RA 
Mfg. Tech. 

Total Production Labor 

78,518 
7,459 

478,566 

763,195 
88,091 

4,667,251 

Material 

Raw Material & Standards 
Q&RA 
Mfg. Tech. 

Material Subtotal 

572,783 
23,555 
13,053 

609,391 

Material & Adm. Burden 207,193 

Total Material 816,584 

Total Production Cost 5,483,835 
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A LV
 

MANUFATURING 
INSTRUMENTATIONS STYSTEMS -

TOODING 
FIRST UNIT 

TABLE S.1.2.3-VI 
Element of Cost 


Sustaining Tooling 


Direct Distributable 


Subtotal 


Training 


Subtotal 


Q&RA 


Total Tooling Labor 


Material
 

Tooling 


Q&RA 

Subtotal 


Material & Adm. Burden 


Total Material 


Total Tooling Cost 


SiS 

Manhours 
 Dollars
 

19,148 
 186,119
 

6,127 
 59,554
 

25,275" 
 245,673
 

278 
 2,702
 

25,553 
 248,375
 

5,111 
 49;679
 

30,664 
 298,054
 

33,509
 

1,533
 

35,042
 

11,914
 

46,956
 

345,010
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AMLLV
 

MANUFACTURING
 

INSTRUMENTATION - SIS 

MANUFACTURING TEST
 

FIRST UNIT
 

Element of Cost TABLE 5.l.2.3-VII 


Component Test 


Component Test Planning 


Subtotal 


Direct Distributable 


Subtotal 


Training 


Subtotal 


Mfg. Tech. 


Subtotal 


Q&RA 


Total Mfg. Test Labor 


Material
 

Q&RA 

Mfg. Tech. 


Subtotal 

Material & Adm. Burden 

Total Material 


Total Mfg. Test Cost 


Manhours Dollars 

10,989 106,813 

3,516 34,179 

14,505 140,992 

4,642 45,117 

19,147 186,109 

211 2,047 

19,358 188,156 

368 4,343 

19,726 192,499 

3,872 37,631 

23,597 230,130 

1,161 

643 

1,804 

614 

2,418 

232,548 
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PART III
 
FACILITY LABOR
 

INSTRUIENTATION SYSTEM 
 - sis 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST 

.TABLE 5.1.2.3-VIII
 

Element of Cost 
 Mahhours 
 Dollars
 

(1) Direct Labor Hours 7,180 $ 69,790 

TOTAL FACILITY LABOR COST $ 691790 
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AMLLV 

PART IV
 
LOGISTIC LABOR 

INSTRUMENTATION SYSTEM- S/S
 

ASSEMBLY OR SYSTEM 

TABLE 5.1.2.3-IX 

Manhours Dollars
Element of Cost 


(1) Engineering 	 10,611 $ 125,31 

(2) Hardware 	 594,216 

(3) 	 Material & Adm. Burden 20,233 

Total Material _______ 

Total Logistic Cost $ 739,765 
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5.1.2.4 Flight Control System 
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TABLE 5.1.2.4-I 
AMLLV COST SUMMARY FLIGHT CONTROL - SINGLE STAGE 

PROGRAM MGMT. CONT. END ITEM FACILITIES 
A LI B 

LOGTIS 
] Ca (r! ThOUSAS) 

TS 
ELEMENT OF COST PART I 

N/H $ 
PART II 

M/ $ 
PART III 

$ 
PART IV OTHER 

OHEH 

PROGRAM EXECUTIVE 21 2 $221 

PROGRAM PLAN. & REPT. 4 51 4 51 
INDUSTRIAL RELATIONS 

ENGINEERI12 

1 9. ........ 
14 2 21 

1
4 65 

LAB TECHNICIAS 2 24 2 12 24 

TOOLING 6 53 6 53 
PRODUCTION 89 860 9 860 

MANUFACTURING TEST 4 40 4 40 
MANUFACTURING TECH. 2 26 2 26 
Q& RA 25 246, 25 246 
FACILITIES 2 20 2 20 

DIRECT DIST 
TRAINING 

25 
1 

241 
3 

25 
I 

241 
13 

TOTAL DIRECT LABOR 81 166 1,647 2 20 2 21 177 1,769 
MATERIAL 
LOGISTIC HARDWARE 

1,884 .. .. 1 

BURDEN 103 103 

TOTAL MATERIAL .... 
2 : 

360___,5 
5 

a 
......]t82,662 

,, , 67 

TOTAL OTHER 

TOTAL COST 
COST81 4,171 20 159 4,431 



AMLLV 

PART I 

FLIGHT CONTROL -- S/S 
ASSEMBLY OR SYSTEM 

TABLE 5.1.2.4-I1 

Elemt of Ct Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

12,166 

1,834 

2,433 

88,518 

5,437 

4,120 

25,336 

2,039 

2,222 

Total Direct Labor 144,105 

Program Executive 

Program Planning & Reporting 

Industrial Relations' 

1,729 

4,323 

937 

20,422 

51,056 

9,104 

Total Labor - Part I 6,989 80,582 

Material 

Program Planning & Reporting 

Industrial Relations 

86 

94 

Material Subtotal 

Material & Administrative Burden 

180 

61 

Total Material 241 

TOTAL COST - PART I 80,823 
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TABLE 5.1.2.4-1I1 

AMLLV PART II COST S-u.D4AY-FLIGHT CONTROL - S/S [] B[] CE (IN THOUSANDS) 

ELEMENT OF COSTELEMENTOFCOST_ 
ENGINEERING 
M/H $ 

PRODUCTION 
M/H $ 

TOOLING 

M/H $ 

TEST 
___ 

M/H $ M/H 

TOTAL 

$ 

ENGINEERING 12 144 12 144 

LAB TECHNICIANS 2 23 2 23 

TOOLING 5 53 5 53 

PRODUCTION 89 860 89 860 

MANUFACTURING TEST 4 40 4 40 

MANUFACTURING TECH. 2 25 1 2 26 

Q & R A 5 2? 292 227 1 1 1 9r 247 

DIRECT DIST 22 211 2 17 2 13 26 241 

TRAINING 1 12 1 1 13 

TOTAL DIRECT LAEOR 15 172 136 1,325 9 85 7 65 167 1,647 

MATERIAL 

LAB. TECHNICIANS 5 

TOOLING 9 9 

PRODUCTION 1,857 1,857 

MFG. TECHNICIANS 4 4 

.Q& R A 71I 9 

SUBTOTAL 5 1,868 10 1 1,884 

MAT. & ADM. BKTE. 2 635 3 640 

TOTAL MATERIAL 7 2,503 13 1 2,524 

TOTAL PART I!7 179 3,828 98 66 4,171 



AMLLV 

PART II 
ENGINEERING 

FLIGHT CONTROL SYSTEMS - S/S 

ASSEMBLY OR SYSTEM 

TABLE 5.1.2.4-Iv 

Element of Cost Manhours Dollars 

Design Devol opmen t. 11,914 040,704 

ReoIabi 1,.y Xi"igi inor'Ing 252 2,976 

(1) Sbtot al 12,166 $143,680 

U' Laboratory Technicians 2,433 23,649 

SubLotal 14,599 $167,329 

(') Q&RA 489 4,734 

Total Engineering Labor 15,086 $172,063
 

Material
 

(4) Lab. Tech. 	 $ 5,109
 

(5) 	 Q&RA 146 

Subtotal $ 5,255 

(c) 	Mat.erial & Adm. Durden 1,787 

Tol.al Matorlal $ 7,042 

Tot at Enri nori, Cost. $179,105 
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AMLLV
 
FLIGHT CONTROL- S/S
 

PRODUCTION
 
FIRST UNIT
 

TABLE 5.1.2.4-V
 

Element of Cost 


Fabrication & Assembly 


Miscellaneous Charges 


Maintain & Add in Scope Changes 


Subtotal 


Tool & Production Planning 


Subtotal 


Direct Distributable 


Subtotal 


Training 


Subtotal 


Q&RA 


Mfg. Tech. 


Total Production Labor 


Material
 

Raw Material & Standards 


Q&RA 

Mfg. Tech. 


Material Subtotal 


Material & Adm. Burden 


Total Material 


Total Production Cost 


Manhours Dollars
 

62,410 606,625
 

4,868 47,317
 

687 6,678
 

67,965 660,620
 

20,553 199,775
 

88-,518 860,395
 

21,749 211,400
 

110,267 1,071,795
 

1,213 11,790
 

111,480 1,083,585
 

22,296 216,717
 

2,118 25,014
 

135,894 1,325,316
 

1;857,421
 

6,689
 

3,707
 

1,867,817
 

635,058
 

2,502,875
 

3,828,191
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AMLLV 
FLIGHT CONTROL- S/S 

TOOLING 
FIRST UNIT 

Element of Cost 

TABLE 5.1.2.4-VI 

Manhours Dollars 

Sustaining Tooling 

Direct Distributable 

5,437 

1,740 

52,848 

16,912 

Subtotal 

Training 

7,177 

79 

69,760 

768 

Q&RA 

Subtotal 

Total Tooling Labor 

7,256 

1,451 

8,707 

70,528 

14,104 

84,632 

Material 

Tooling 

Q&RA 

9,515 

435 

Subtotal 

Material & Adm. Burden 

Total Material 

9,950 

3,383 

13,333 

Total Tooling Cost 97,965 
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AMLLV 

FLIGHT CONTROL - S/S 

MANUFACTURING TEST 
FIRST UNIT 

Element of Cost TABLE 5.1.2.4-VII Manhours Dollars 

Component Test 3,121 30,336 

Component Test Planning 999 9,707 

Subtotal 4,120 40,043 

Direct Distributable 1,318 12,814 

Subtotal 5,438 52,857 

Training 60 581 

Subtotal 5,498 53,438 

Mfg. Tech. 104 1,233 

Subtotal 5,602 54,671 

Q&RA 1,100 10,687 

Total Mfg. Test Labor 6.702 65,358 

Material 

Q&RA 330 

Mfg. Tech. i83 

Subtotal 513 

Material & Adm. Burden 174 

Total Material 687 

Total Mfg. Test Cost 66,045 
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PART III 
FACILITY LABOR 

AMLLV 
FLIGHT CONTROL - SiS 

ASSEMBLY OR SYSTEM 

1ST U1IT COST 

TABLE 5.J.l2.4-VIII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 2,039 $19,819 

TOTAL FACILITY LABOR COST 2,039 $19,819 
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PART IV 
LOGISTIC LABOR 

A Lv s 
FLIGHT CONTROL ' S/s 

ASSEMBLY OR SYSTEM 
TABLE 5.1.2.4-IX 

Element of Cost Manhours Dollars 

(1) Engineering 

(2) Hardware 

(3) Material & Adm. Burden 

1,834 $ 21,660 

102,704 

34,919 

Total Material $137,623 

Total Logistic Cost $159,283 
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5.1.3 Liquid Engine Costs 

This section shows the first R&D flight test engine, costs for the following types 
of engines: 

5,1.3.1 Multichamber/Plug (with 24 modules having fixed nozzles 
and a vacuum thrust of 793,000 pounds) 

5.1.3.2 Toroidal/aerospike (2000 psia with 16 modules each 
producing one million pound thrust) 

5.1.3.3 Toroidal/aerospike (2000 psia with 8 modules each producing 
two million pound thrust) 
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5.1.3.1 Multichaniber Plug Engine 

Parametric cost data was received from Pratt and Whitney for the multi
chamber/plug propulsion system. This data covered a range of propulsion 

system sizes from above the requirements for a full size AMLLV engine to 
below that of a half size (MLLV) engine (Figure 5.1.3.1-1). The data received 

was gross and included only a total cost for Production. To develop this data 
into more meaningful cost information, detailed subdivisions of cost were 

developed from historical data for the J-2 engine system. 

As illustrated in Figure 5. 1.3. 1-I, total production costs were provided in terms 
of average unit costs for a 100, 200, and 500 module program as a function of 
module vacuum thrust. The average unit cost of a 100 engine program (for a 

793,000 lb thrust engine) is $2.7M. Using this data, it was necessary to determine 
a first unit cost. The module first unit cost and the cost for the first set of 24 
multichamber/plug engines were developed as shown below: 

First Unit 

$2.7M Average X 100 = $270M 
100 Unit (Cum) 95% Curve = 75.58 
$270M - 76.58 =$3.5M 

24 Units = 20.30 (95%) X $3.5M = $71. 1M 

The engine system costs are summarized below: 

"C" Costs 

Engineering $. ,3.4M 
Test 4.6M 
Tooling (maintenance) 5.2M 
Fabrication $57.9M 

Subtotal $71. II 
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TABLE 5.1.3.1-I 
AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS 
ENGINEERING 


LAB TECHNICIANS 

TOOLING 


PRODUCTION 


MANUFACTURING TEST 


MANUFACTURING TECH. 

Q& RA 

FACILITIES
 

DIRECT DIST 
TRAINING
 

TOTAL DIRECT LABOR 


MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER
 

TOTAL COST
 

MULTI-CHAMBER PLUG ENGINE - SINGLE STAGE 

PROGRAM MGMT. CONT. END ITEM 'ACILITIES 
PART I PART II PART III 

M/H $ M/H $ $ 

A [ 

LOGISTICS 

PART IV 
- $ 

B C j 

OTHER 

(I1 

M/H' 

T OUSADS) 

$ 

3,400 

5,200 

157,900 

4,600 

3,400 

5,200 

57,900 

4,600 

71,100 71,100 

71,100 71,1l0 



5.13.2 Toroidal Engine Cost - 16 Modules. One Million Pounds Thrust Each 

This section presents the cost for a toroidA/aerospike engine system with, 

a chamber pressure consisting of 2000 psia and sixteen modules, each of which 

will produce one million pounds of sea level thrust. Costs for this alternative 

engine were supplied by Rocketdyne. 

The costs for this engine configuration are not added in the cost summary for the 

single stage vehicle shown in Table 5.1.0.0-I above. The reader must substitute. 

these costs in lieu of those for the multichamber/plug engine,to define the cost 

of the single stage vehicle with the toroidal/aerospike engine system. 

The module costs and the overall engine system costs are summarized below. 

"C" Costs 

Engineering $ .15M 

Test . isM 
Tooling (maintenance) .26M 

Fabrication -2.5IM 

Subtotal $ 3. 10M 

(Including Fee) $ 3.40M 

16 Module Per Engine = 13.9065 (95%) X $3.40M = $47.3M 
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TABLE 5.1.3.2-I
 
AMLLV COST SUMMARY 


ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 


LAB TECHNICIANS 

TOOLING 


PRODUCTION 


MANUFACTURING TEST 


MANUFACTURING TECH.
 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR 


MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER
 

TOTAL COST
 
..
 

TORODIAL ENGINE - SINGLE STAGE 
PROGRAM MGMT. CONT. END ITEM FACILITIE 

PART I PART II PART III 

M/H $ M/H $ -

A [ 
LOGISTICS 

PART IV 

B [ CE 

OTHER /$ 

(IN THOUSA MS) 
TOTAL 

2,270 

3,880 

38,410 

2,740 

2,270 

3,880 

38,410 

2,740 

47,300 47,300 

47,300 - = - -___- __ __ 47,300 



5.1.3. 3 Toroidal Engine Cost - 8 Modules, Two Million Pounds Thrust Each 

This section presents the cost for a toroidal/aerospike engine system consisting 
of eight 2000 psia modules, each of which will produce two million pounds of sea 
level thrust. Costs for this alternative engine were supplied by Rocketdyne. 

The costs for this engine configuration are not added in the cost summary for the 

single stage vehicle shown in Table 5.1. 0. 0-I above. The reader, must substitute 
these costs in lieu of those for the multichamber/plug engine to define the cost 

of the single stage vehicle with the toroidal/aerospike engine system. 

The module costs and the overall engine system costs are summarized below. 

'"C" Costs 

Engineering $ 1. 8 

Test 2.1 

Tooling (maintenance) 3.1 
Fabrication 30. 0 

Subtotal $37. 0 

(Including Fee) $40.66 

8 Module Per Engine = ($5. 60 X 8 Modules (95%) = $40.66 
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' 
TABLE 5.1.3.3-I 
AMLLV COST SUMNARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE
 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR 

MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL 
TOTAL OTHER 


TOTAL COST

TOTAL 


FEE
 

SINGLE STAGE ENGINES - (TORODIAL) 

A El B[] CK] 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV 

_/H $ M/H $ $ $ TN /H 

(I''U THOUSA\DS) 

TOT.L 

1,800 

3,100 

30,000 

2,100 

1,800 

3,100 

30,000 

2,100 

37,000 37,000 

*3,660 3,660 

37,000 3,660 40,660 



5.1.4 Engine Installation 

Installation costs associated with the twenty-four (24) multichamber/plug engines 

-were based on manhour estimates which were derived from Saturn V historical 

data. In addition to the direct factory labor all supporting costs were included 
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TABLE 5.1.4.0-I 

AMLLV COST SUMMARY ENGINE INSTALLATION - SINGLE STAGE A F-1 BM-C[2 (I!! THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV 
M/H M/H $ $ OTHER M/H $ 

PROGRAM EXECUTIVE 1 10 1 10 

PROGRAM PLAN.& REPT. 2 25 2 25 
INDUSTRIAL RELATIONS 4 4 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING 3 28 3 28 

PRODUCTION 46 448 46 448
 

MANUFACTURING TEST 4 42 4 42 

MANUFACTURING TECH. 1 14 1 14 
Q & R A 13 131 13 131 

FACILITIES 1 9 1 9
 

DIRECT DIST Jk 23 2 1 1 4 -- j 132
 

TRAINING 1 7 1 1 7
 
TOTAL DIRECT LABOR 39 82 802 1 9 86 850
 

MATERIAL 11 11 

LOGISTIC HARDWARE
 

BURDEN - 4 
TOTAL MATERIAL _ - ] 5 

TOTAL OTHER 

TOTAL COST 39 817 9 0I 



AMLLV 

NON-RECURRING 
PART I 

ENGINE INSTALLATION - SiS 
ASSEMBLY OR SYSTEM 

Element of Cost 

TABLE 5.1.4.0-II 

Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

46,047 

2,828 

4,335 

13,510 

971 

1,212 

Total Direct Labor 68,903 

Program Executive 

Program Planning & Reporting 

827 

2,067 

9;767 

24,411 

Industrial Relations 448 4,353 

Total Labor - Part I 3,342 38,533 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

41 

45 

86 

29 

Total Material 115 

TOTAL COST- PART I 38,648 
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TABLE 5.1.4.0-III 

AMLLV PART II COST ST-11AFRY ENGINE INSTALLATION - SINGLE STAGE A [] BE] Cfg (IN THOUSANDS) 

ELEMENT OF COSTi ENGINEERING 
M/H $ 

PRODUCTION 
M/H $ 

TOOTING 
M/H $ 

TEST 

M!H $ M/H 

TOTAL 

$ 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 3 27 3 27 
PRODUCTION 46 448 46 448 

MANUFACTURING TEST 4 42 4 42 

MANUFACTURING TECH. 1 13 1 1 14 

Q & R A 12 113 1 7 1 11 14 131 
DIRECT DIST 11 10 I 9 1 14 13 132 

TRAINING 1 6 1 1 1 8 
TOTAL DIRECT LABOR 71 -L0 5 44 7 69 82 802 

MATERIAL 

LAB. TECHNICIANS 

TOOLING 5 5 

PRODUCTION 

MFG. TECHNICIANS 2 2 
Q& RA 3 1 4 
SUBTOTAL _ 5 1 11 

MAT. & ADM. BURDE:: 2 2 4 

TOTAL MATERIAL 7 7 1 15 

TOTAL PART Ii 9T696 5151 7081 817 



PART II 
MANUFACTURING 

PRODUCTION 

ENGINE ISTALLATION - S/S 

ASSEMBLY OR SYSTEM 

1ST UNIT COST 

TABLE 5.1.4.0-IV
 

M 
Element of Cost 

32,567 

(1) Fabrication & Assembly 2,532

Charg6s(2) Miscellaneous 357 
& Add in Scope Changes(3) Maintain 

35,356

Subtotal 


10,691 
(4) 	Tool & Prodiaction Planning 


46,047

Subtotal 


11,314 
Direct Distributable(5) 

57,361

Subtotal 

631 
(6) Training 

Subtotal 
57,992 

(7) 
(8) 

Q&RA 
Mfg. Techn. 

11,598 
1,102 

7
Total Production labor' 

Material 

Raw Material & Standards
(9)
(10) Q&RA 
(11) Mfg. Tech. 


Material Subtotal 

(12) 	 Material & Adm. Burden 

Total Material 

Total Production Cost 

Dollars 

$ 315,579
 
24,611 
3,470 

$ 343,660
 

103,917
 

$ 447,577
 

109,972 

$ 557,549 

6,133 

$ 563,682
 

112,733 
13,015 

$ 

3,9
 
-1,929
 

$ 5,408 

1,839 

$ 7. 

$ 

775
 



AMLLV 
PART II. 

MANUFACTURING 
TOOLING 

ENGINE INSTALLATION - S/S 
ASSEMBLY OR SYSTEM 

1ST UNIT COST 

TABLE 5.1.4.0-v 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 2,828 $ 27,488 

(2) Direct Distributable 90 8,797 

Subtotal (A) 3,733 36,285 

( 0 Training 41 399 

Subtotal (B) 3,774 36,683 

(4) Q&RA 755 7,339 

Total Tooling Labor 4,529 $ 44,023 

Material 

(5) Tooling $ 3,9L9 

(6) Q&RA 227 

Subtotal (C) 5,176 

(7) Material & Adm. Burden 1,760 

Total Ma lerl a.l 6,936 

To tal Tno lng Cori, $ 50,959 

.776 



AMLLV
 
PART II. 

MAN UFACTURING
 
MANUFACTURING TEST
 

ENGINE INSTALILTION- S/S
 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.1.4.0-VI 
Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA-


Total Mfg. Test Labor 


Material
 

(6) Q&RA 


(7) 	Mfg. Tech. 


Subtotal (E) 


(8) Mal.erlat & Adm. Burden 

Total Material 


Total Mfg. Test Cost 


Manhours Dollars 

2,948 $ 28,655 

1,387 13,482 

4,335 $ 42,137 

1,387 13.,482 

5,722 $ 55,619 

63 612 

5,785 $ 56,231 

110 1,299 

5,895 $ .57,530 

1,157 ]1,246 

7,052 $ 68,776 

$ 347 

193 

$ 540 

184 

$ 724 

$ 69,500 
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PART III 
FACILITY LABOR 

ALLIV ENGINE INSTALLATION 
ASSEMBLY OR SYSTEM 

1ST UNIT COST 

- SiS 

TABLE 5.1.4.0-VII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 971 $9,438 

TOTAL FACILITY LABOR COST $9,438 

778
 



5.1.5 Propellant, Pressurants, and Gases 

Propellant costs used on the AMLLV Single Stage Vehicle were estimated for the 

following types of propellants: 1) LOX, 2) LH2 , 3) LN2 , 4) GHe, and 5) GH 2 . 

The costs were based on the requirements for one single stage vehicle. 

-These costs were based on current actual costs for the Saturn V. An appropriate 

burden was added to account for the support activities required for procurement. 
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TABLE 5.1.5.0-I
 

AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING 

PRODUCTION
 

MANUFACTURING TEST
 

MANUFACTURING TECH. 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 
LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL
 

TOTAL OTHER 


TOTAL COST 

PROPELLANT - SINGLE STAGE A E B] CM (I!. THOUSA-DS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS T 

PART I PART II PART III PART IV OOTIL 

N/N $ N/H $ $ $ OTE /H $ 

6,573 6,573
 

6,573 6,573
 



AMLLV 

LAUNCH OPERATIONS 

PROPELLANT 

(IN THOUSANDS) 
SINGLE STAGE 

TABLE 5.1.5.0-Il 

Cubit Ft. Pounds Dollars 

LOX 

LH2 

LN2 

26,812 

4,739 

9,600 

335 

2,369 

260 

GHe 

GH2 

30,000 

7,350 

1,872 

69 

Propellant Cost 

Mat'l & Administrative Burden 

4,905 

1,668 

TOTAL COST 6,573 
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5.1.6 Instrument Unit (IU) 

The IO for the AMLLV will be basically identified to the IU used in the Saturn V 
Launch Vehicle. The recurring costs for the AMLLV Instrument Unit were, 
therefore, extrapolated from the Saturn V IU costs contained in the Chrysler 
Corporation "National Space Booster Study". 

8 recedn pge 'ank] 
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TABLE 5.1.6.0-I 

AMLLV COST SUMMARY INSTRUMENT UNIT A El B [] CH (IT THOUSAROS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

ELEMENT OF COST PART 
M/H 

I 

$ 
/ PART II/H$ 

M/__ _ 

PART III-OTHER 

" $ 
PART IV 

$ 
OTTER 

M/H $ 
PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 
co 

MANUFACTURING TECH. 

Q& RA 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 9,346 46 

TOTAL COST 
9,346 9,346 



AMLLV 

RECURRING COSTS
 

INSTRUMENT UNIT 

1ST UNIT COST 

TABLE 5.1.6.0-II
 

Dollars

Element of Cost 

,,(In Thousands 

$9,346
Instrument Unit 


$9,346
(1) TOTAL COST 


(1) Cost based upon Engineering estinate. 
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5.1.7 Systems Development Facility (SDF - Breadboard) 

The costs for the breadboard cover that activity to: 

a. Provide for system development and evaluation of computer controlled 
checkout of the AMLLV/Electrical Support Equipment (ESE). 

b. Develop and prove checkout techniques procedures and displays. 

c. Provide a basis for maintainability analysis. 

d. Provide personnel familiarization and training. 

e. Provide a facility where changes and modifications 

controlled ESE may be evaluated. 

to the vehicle and computer 

f. Design and evaluate many parts of the computer programs 

checkout and launch site operations. 

required for the 

g. Provide support to operational personnel at the launch site by being available 
to investigate any problem that may arise after the flight vehicle has been 
delivered to the site. 

h. Electrical simulation.
 

The cost information was based on the average Saturn V SDF operation cost.
 

SDF Ref: Paragraph 4.2.5, Volume III, Resource Implications 

78Pr7eceding aU blnk 
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TABLE 5.1.7.0-I 
AMLLV COST SUMMARY-SYSTEMS DEVELOPMENT FACILITY - SINGLE STAGE A [] B E] C[] 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 
(IL THOUSARDS)
TOL 

ELEMENT OF COST PART I PART II _____ PART III 
_____ -OTHER 

PART IV TOTAL 

M/H $ M/H $ $ $ M/N 
PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

c MANUFACTURING TECH. 

Q& RA 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 6,169 6,169 

TOTAL COST 

6,169 6,169 



AMLLV 
RECURRING COST 

SYSTEMS DEVELOPMENT FACILITY 
BREADBOARD 

SINGLE STAGE 
TABLE 5.1.7.0-Il 

Element of Cost Dollars 

Annual Oeration 

Engineering 

Operations 

(1) TOTAL COST 

$1,727 

4.442 

$6,169 

(1) This Cost based on Saturn V SDF. 
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5.1.8 Launch Operations 

The launch operations for the single stage vehicle will consist of three major 
categories: 1) Launch Control, 2) Launch Pad Operations, and 3) Off Site 
Support. Figure 5.1.8.0-1 shows the costs for each of these categories and 
indicates the applicable sub-sections where the costs are shown in detail. 
The costs reflected in this section are for launch of one vehicle at a two per year 
launch rate. Costs for Launch Operations include the costs for receiving the 
vehicles, static firing, refurbishment of the launch pad, assembly of the vehicle, 
checkout, prelaunch test and checkout, servicing, launching and refurbishing of 
the launch pad. 

They also include costs for management of the overall site operations and 
maintenance. 

The costs do not include costs for down range operation. 

The launch operations for the single stage are divided into two parts. The first 
part represents the costs for the first and second launches which are the R&D 
flight tests. The second part represents the costs for launches of the operational 
flight vehicles. These parts are each further divided into three major categories. 

Preceding page blank
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_______ 

TABLE 5.1.8.0-I LAUNCH OPERATIONS - SINGLE STAGE - 1 R&D FLIGHT VEHICLE 
AMLLV COST SUMMARY A [] B[ C[] (IN. THOUSA.DS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL

ELEMENT OF COST PRT i PART II PART III PART IV
 

ELEEN
OF 
 N/NT $ 
_____ $ /H ~ A OTHER I$
 

PROGRAM EXECUTIVE 189 2223 
 . 189. 2223 

PROGRAM PLAN.& REPT. 462 5455 
 462 5455
 
INDUSTRIAL RELATIONS 104 1011 
 104 1011 

ENGINEERING 1249 14751 1249 14751
 

L0 TECHNICIANS
 

TOOLING
 

PRODUCTION OR OPER. _ 15393 149624 .15393 149624 
MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q& RA 2973 28895 2973 28895
 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR 755 8689 19615 193270 
 20370 201959 

MATERIAL 75 75
 

LOGISTIC HARDWARE
 
BULRDEN 24 
 24 

TOTAL MATERI A 99 99 

TOTAL OTHER
 

TOTAL COST 8689 
 193369 202058
 

http:THOUSA.DS


LAUNCH OPERATIONS - SINGLE STAGE - AFTER 2ND LAUNCH
 
TABLE 5.1.8.0-I 

AMLLV COST SUMMARY A E[ B [ CK] (IN THOUSAYD'S) 
PHGRNM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELMENT OF COST PAR-T PART II PART III PART IV O
T 

HER 
' MIH $ N $ $ MIH $ 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

ZNDUSTRIAL RELATIONS 

ENGINEERING 4889 46835 4,889 46,835 

LAB TECHNICIANS 

TOLING 

PRODUCTION OR OPER 5975 46785 5,975 46,785 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 
Q&RA 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR 10864 93620 10,864 93,620
 

MATERIAL 544 544
 

LOGISTIC HARDWARE
 

BURDEN 

TOTAL MATERIAL 544 544 

TOTAL OTHER
 

TOTAL COST 
 L 94164 94,164
 



FIXED COSTS - AFTER 2ND LAUNCH 

LAUNC O O 
CONTROL 

LAUNCH 

OPERATIONS C S $14,791

$94, 16e4 	 | 5.1.8. 1l 
5.N.8.0U R LAUNCH PADCORNER 

SIApITE SCO 
UPPORT 
$52,441 

5.1.8.3 

UOTES 

FIXED COSTS - 2 RD FLIGHT VEHICLES (INCLUDES ADDITIONAL COSTS FOR 9 

MONTH CYCLE TIME INCREASED SEW AND INSTRUMENTATION) 

CONT R OLS9
O PE R ATION S 

$202-,058$3,9 

SLAUNCH PAD 
-' $57,791 

SOFF SITE 
SUPPORT
 

S$112,528 

NOTES: 

DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 

•DESIGNATE 	 APPLICABLE SECTION 
NUMB3ER FOR COST DETAILS. 

*COSTS SHOWN ABOVE ARE INCREASED 
BY A FACTOR OF APPROXIMATELY 
2.146 

SINGLE STAGE LAUNCH OPERATIONS COST FLOW DIAGRAM
FIGURE 5.i. 8.0-! 
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5. 1.8.1 Launch Control 
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TABLE 5.1.8.1-I LAUNCH CONTROL CENTER - SINGLE STAGE - 1 R&D FLIGHT VEHICLE 

AMLLV COST SUMMARY A C (IN TEIOUSA:DS) 

PROORA MGMT. CONT. END ITEM ACILITIES LOGISTICS TOTAL
 

ELEMENT OF COST pARC _ PART II PART III PART IV OTE 
H $ N/li $ .$ M/H 

PROGRAM EXECUTIVE 30 349 30 349 

PROGRAM PLAN.& REPT. 73 857 73 857 

16 159INDUSTRIAL RELATIONS 16 159 

196 2317186 2317 


LAB TECHNICIANS
 

ENGINEERING 


T'OLING 
PRODUCTION or OPER 2418 23503 2418 23503 

MAN UFACTURING TEST 

MANUFACTURING TECH. 

-4 Q& RA 467 4539 467 4539
 
A.0 

FACILITIES
 

DIRECT DIST
 

TRAINING
 

3200 31724
TOTAL DIRECT LADER 119 1365 3081 30359 " 


1 11
 

LOGISTIC HARDWARE
 

U"RDEN 4 


MATERIAL 


4
 

15TOTAL MATERIAL 15 -


TOTAL OTHER
 

31739TOTAL COST 1365 30374 



AMLLV 
PART I 

LAUNCH CONTROL CENTER - S/S 
ASSEMBLY OR SYSTEM 

TABLE 5.1.8.1-Il (In Thousands) 

Element of Cost Manhours Manhours Dollars 

Direct Labor 

Engineering 196 

Logistics 

Laboratory Tech 

Production 2,418 

Tooling 

Manufacturing Test 

Q&RA 467 

Facilities 

Mfg Technician 

Total Direct Labor 3,081 

Program Executive 30 349 

Program Planning & Rept. 73 857 

Industrial Relations 16 159 

Total Labor - Part I 119 1,365 

Material 

Program Planning & Rept. 

Industrial Relations 

Material Subtotal 

Material & Adm. Burden 

Total Material 

TOTAL COST - PART I 1,365 
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TAB3LE 5.1.8.1-111 LAUNCH CONTROL CENTER - SINGLE STAGE 

AMLLV PART Il COST SUMMARY AD ED C[ (IN THOUjSARDS, 

ENGINEERING PRODUCTION TOOLING TEST TOTAL 
ELEMENT OF COST 

MIH $/. M/H $ M/H' $ M/H S M/H $ 

ENGINEERING 196 2317 196 2317 

LAB TECHNICIANS 

TOOLING 

OPERATIONS 2418 23503 2418 23503 

M NUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 467 4539 467 4539 

DIRECT DIST 

TRAINING 
TOTL DIRECT LABOR 196 2317 2885 28042 3081 30359 

MATERIAL 

LAB. TECHNICIANS 

TOOLING 

PRCDUCTION 

MFG. TECHNICIANS 
q& RA 1i ii 

SUBTOTAL 11 11 

MAT. & ADM. BUIRDEN 4 4 

TOTAL MATERIAL 15 15 

TOTAL PART Ii COST 2317 28057 30374 



AMLLV
 
RECURRING
 

LAUNCH OPERATIONS
 
LAUNCH CONTROL CENTER - S/S
 

TABLE 5.1.8.1-IV
 

(In Thousands)
 

Element of Cost Manhours Dollars
 

Engineering:
 

Design Support 196 2,317
 

TOTAL COST 196 2,317
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AMLLV 
RECURRING 

LAUNCH OPERATIONS 
LAUNCH CONTROL CENTER - S/S 

TABLE 5.1.8.1-V 

Element of Cost Manhours 
(In Thousands) 

Dollars 

Operations: 

Launch Vehicle 1,330 12,927 

Technical Support 1,088 10,576 

Subtotal 2,418 23,503 

Q&RA 467 4,539 

Subtotal 2,885 28,042 

Material 

Q&RA 11 

Material & Adm. Burden 4 

Total Material 15 

TOTAL COST 28,057 
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5. 1.8.2 Launch Pad 

801
 



TABLE 5.1.8.2-I LAUNCH PAD - SINGLE STAGE - 1 R&D FLIGHT VEHICLE 

AMLLV COST SUMMARY A [] Bo Co (IN THOUSA2LS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS TOTAL 
III PART IV OTHER

ELEMENT OF COST PART I PART II PART 


__________ EH $ M/H $ $ $$/
 

PROGRAM EXECUTIVE 54 636 54 636
 

PROGRAM PLAN.& REPT. 132 1,560 132 1,560
 
INDUSTRIAL RELATIONS 30 289 1 30 289
 

ENGINEERING 357 357
4,219 4,219
 

LAB TECHNIfiANS 

TOOLING 

PRODUCTION OR OPER. 4,403 42,794 ..... 42,7944,403 


MANUFACTURING TEST
 

MANUFACTURING TECH.'
 

Q&RA 850 8,264 .... 850 8,264
 
8
FACILITIES 


DIRECT DIST
 

TRAINING
 

TOTAL DIRECT LABOR 216 2,485 5,610 55,277 5,826 57,762
 

MATERIAL 22 22
 

LOGISTIC HARDWARE
 

BURDEN A. 
 7 7
 

TOTAL MATERIAL 29 
 29
 

TOTAL OTHER
 

TOTAL COST L 2,485 55,306 57,791 



PART I 

LAUNCH PAD - S/S
 
ASSEMBLY OR SYSTEM
 
TABLE 5.1.8.2-In
 

Element of Cost Manhours 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

357 

4403 

Tooling 

Manufacturing 

Q&RS 

Facilities 

Manufacturing 

Test 

Technician 

850 

Total Direct Labor 5,610 

Program Executive 

Program Planning & Reporting 

Industrial Relations 


Total Labor - Part I 


Material 

Program Planning & Reporting 

Industrial Relations
 

Material Subtotal 

Material & Administrative Burden 

Total Material 

TOTAL COST - PART I 

(In Thousands)
 

Manhours Dollars
 

54 636 

132 1,560 

3 289 

216 2,485 
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TABLE 5.1.8.2-II 

AMLLV PART II COST SUMMARY IAUNCH PAD - SINGLE STAGE A B C (IN THOUSAI(CS 

ELEMENT OF COST ENGINEERING 

M/H $ 

PRODUCTION 

M/H $ 

TOOLING 
___ 

M/H $ 

TEST 

M/H $ M/H 

TOTAL 

- $ 

ENGINEERING 357 4,219 357 4,219 

LAB TECHNICIANS 

TOOLING 

OPERATIONS, 4,4031 42,794 4,403 42,794 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 

DIRECT DIST 

85C 8,264 850 8,264 

TRAINING 

TOTAL DIRECT LABOR 357 4,219 9,474 51,058 5,619 55,277 

;MATERIAL 

LAB. TECHNICIANS _ 

I TOOLING 
PRCDUCTION 

MEG. 
Q & 

TECHNICIANS 
R A 22 22 

SUBTOTAL 

MAT. & ADM. BONRDE 
" 

. 

22 

7 

22 

7 
TOTAL MATERIAL 29 29 

TOTAL PANT Ii COST 4,219 51,087 55,306 



AHLLV 

ECURRING 

LAUNCH OPERATIONS 
DFSIGN 

LAUNCH PAD - S/S 

TABLE 5.1.8.2-IV 

Element of Cost 
(In 

Manhours 
Thousands) 

Dollars 

Engineering: 

Design Support 357 4,219 

TOTAL COST 3574219 
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RECURRING 
LAUNCH OPERATIONS 

PRODUCTION 
LAUNCH PAD - S/S 

TABLE 5.1.8.2-v 

(In Thousands) 

Element of Cost Ianhours Dollars 

Operations: 

Launch Vehicle 2,422 $23,537 

Technical Support 1,981 19,257 

Subtotal 4,403 $42,794 

Qf&RA 850 8,264 

Total Labor 522 l8 

Katerial 

Q&RA 22 

aterial and Administrative Burden 7 

Total Material ____ 

TOTAL COST $51,087 
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5.1.8.3 Offsite Support 
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TABLE 5.1.8.3-I OFF-SITE SUPPORT COMPLEX - SINGLE STAGE - 1 R&D FLIGHT VEHICLE 

AMLLV COST SUMMARY A E] BE] Co (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
PART II PART III PART IVPART I
EMNT OF COST 

Y/M $ N/H .. OTHER 

PROGRAM EXECUTIVE 105 1,238 105 1,238 

PROGRAM PLAN.& REPT.R 3,038 ....... 257 3,038 
INDUSTRIAL RELATIONS 58 563 __......58 563
 

ENGINEERING 696 8,215 696 8,215
 

LAB TECHNICIANS
 

,TOOLING 

PRODUCTION OR OPER. 8,573 83327 8,573 .....-- 0.327 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q& RA 1,656 16,092 1,656 16,092
 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR 420 4,839 10,925 107,634 11,345 112,473
 

MATERIAL 42
 

LOGISTIC HARDWARE
 

BREN 13 13
 

TOTAL MATERIAL 55 55
 

TOTAL OTHER
 

TOTAL COST 4,839 07,689 112,528
 



ALLV 

PART I 

OFF SITE SUPPORT COMPLEX - S/S 
ASSEmBLY OR SYSTEM 

TABLE 5.1.8.3-II 

Element of Cost Tlanhours 

Direct Labor 

Engineering 

Logistics 

696 

Laboratory Technician 

Production 

Tooling 

1Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

8,573 

1,656 

Total Direct Labor 10.25 

Program Executive 


Program Planning & Reporting 

Industrial Relations 


Total Labor - Part I 

Material 

Program Planning & Reporting 

Industrial Relations
 

Material Subtotal 

Material & Administrative Burden 

Total Material 

TOTAL COST - PART i 

809
 

(IN THOUSANDS) 

Manhours Dollars 

105 1,238
 

257 3,038 

5 5 

420 __8 



TABLE 5.1.8.3-III 

AMLLV PART ii COST SUPMAMRY- OFF SITE SUPPORT COIUPLEX SINGE STAGE [] ] CKI 

ELEMENT OF COST ENGINEERING PRODUCTION TOOTING TES: iTAL 

M/H $ M/H $$ IHMI/ N/H 

ENGINEERING 696 8,215 696 8,215 

LAB TECHNICIANS 

TOOLING 

OPERATIONS 8,573 83,32' 8,573 83,327 

M4NUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 11,656 16,092 1,656 16,092 

DILECT DIST 

]RiA!NING 

TRTAL DIRECT LOR 
-AEPIAL 

696 8,215 10,229 99,415 10,925 107,634 

LT.o TECHNICIANS 

PRCCAJCTION 

MFG. TECHNICIAN:S 

Q R~ _42 42 

SUBTOTAL 42 42 

MAT. & ADM.B1RDE: 3 13 

TOTAL MATERi AL 55 55 

TOTAL PART il~: [8,215 99,474 107,689 



A14LLV 

RECURRING 
LAUNCH OPERATIONS 

DESIGN 
OFF SITE SUPPORT COPIEX 

SINGLE STAGE 

TABLE 5..8.3-IV
 

(In Thousands)
 
Element of Cost Manhours Dollars
 

Engineering: 

Design Support 696 8,215
 

TOTAL COST 696 
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A11LLV 

RECURRING 
LAUNCH OPERATIONS 

PRODUCTION 

OFF SITE SUPPORT COMPLEX 
SINGLE STAGE 

TABLE 5.1.8.3-V 

(IN THOUSANDS) 
Element of Cost Manhours Dollars 

Operations: 

Launch Vehicle 4,715 45,830 

Technical Support 3.858 37,497 

Subtotal 8,573 83,327 

QeaA 1,656 16,092 

Total Labor 10,229 

Material 

Q&RA 42 

Material and Administrative Burden 13 

Total Material 

Total Cost 99,474 



5.1.9 Launch Site Maintenance 

Launch Site Maintenance includes the costs associated with Brick and Mortar and 
equipment maintenance for such items as; canals, launch pad, gantry crane, 
unloading crane, service structure, umbilical tower, propellant storage, transfer 
and disposal systems, launch and test control center and the off-site support 
complex. 
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TABLE 5.1.9.0-I
 

AMLLV COST SUMMARY 


ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q&RA
 

FACILITIES 


DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 


MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL 

TOTAL OTHER
 

TOTAL COST 


LAUNCH FACILITY MAINTENANCE - SINGLE STAGE 

A E BR] C] (I'! TNOUSAMS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

PART I PART II PART III PART IV OTHER 

M/H $ N/H $ $ M/NH $ 

8,750 8,750
 

8,750 8,750 

8,750 8,750
 



AMLLV 

RECURRING 

*LAUNCH FACILITY MAINTENANCE 

SINGLE STAGE
 

(IN THOUSANDS)
 

TABLE 5.1.9.0-II
 

Brick and Mortar $7,000
 

Equipment 1,750
 

Total $8,750
 

Maintenance for six (6) months or for 

one (1) vehicle. 
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5.1.10 Manufacturing Facility Maintenance and Trantportation 

Maintenance costs include costs for maintenance of the manufacturing building, 
the vertical assembly building, post manufacturing and stage test building, 
the office building, and the capital equipment. 

Transportation costs include costs for such items as the barges (for stage 
transportation), the tow vehicle, the land transporter, and the cost for the barge 
trip from the manufacturing facility to the launch site. 
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AMLLV FACILITIES MAINTENANCE & TRANSPORTATION - SINGLE STAGE 

TABLE 5.1.10-I 

AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS
 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING 

PRODUCTION
 

MANUFACTURING TEST 

MANUFACTURING TECH. 
Q& RA 

FACILITIES 


DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR 

MATERIAL
 

LOGISTIC HARDWARE 
BURDEN
 

TOTAL MATERIAL 

TOTAL OTHER
 

TOTAL COST 

PROGRAM MGMT. CONT. END ITEM 

PART I PART II 
M/H $ M/H 

FACILITIES 

PART III 

A E5 B [] C[] 
LOGISTICS 

PART IV OTHER 

$ M/H 

(I THOUSARDS) 
T 

OTAL 

$ 

4,380 

4,380 

4,380 

4,380 

4,380 4,380 



AMLLV 
RECURRING COST SUMMARY 

SINGLE STAGE 

FACILITIES & TRANSPORTATION 
(DOLLARS IN THOUSANDS) 

TABLE 5.1.10-I 

Ei emcnL of CosL Facilities Equipment Transportation 

Manufacturing Bldg. 
Vertica] Assy. Bldg. 
Post Mfg. & Stage Test Bldg. 
Liquid Engine Mfg. Bldg. 
Office 

4,631 
137 
75 

1,095. 

1,984 
59 
37 

2 574 

Subtotal 5,938 2,654 

Transoor La Lioh 

Barge 
Tow Vehicle 
Land Transporter 

90 
2 
6 

Subtotal 98 

Totals 

Transportation 98 

Eq u i jsy. n t 2,654 

Fact] i Lis 

Barge Trips 

MANUFACTURING FACILITIES COST 

5,938 

70 

8,76o 

Recurring Cost for one vehicle 
or six months 4,380 

Barge trips are estimated @ 4 per year. 

4 X $17,500 = $70,000 
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5.1.11 Systems Engineering and Integration (SE &I) 

The Systems Engineering and Integration costs per vehicle were based on the 
Saturn V cost data submitted to the Chrysler Corporation in support of the 
"National Space Booster Study". The costs include support activity relative to: 

a. Systems Management 

b. Pre-Flight Analysis and Planning 

c. Post-Flight Data Evaluation 

d. Documentation 

Prcedig Page blank 
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TABLE 5.1.11-I 
AMLLV COST SUMMARY 

ELEMENT OF COST 


PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

S 	 MANUFACTURING TECH. 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR
 

MATERIAL
 
LOGISTIC HARDWARE
 

BUrRDEN 

TOTAL, MATERIAL 

TOTAL OTHER 


TOTAL 	COST
 

SYTEMS EVALUATION & INTEGRATION-SINGE STAGE A [ B [ CQ (I'- THOUSANDS) 

PROGRAM MGMT. 
PART I 

CONT. END ITEM FACILITIE 
PART II PART III 

LOGISTICS 
PART IV OTHER 

OL 

M/H $ M/H $ $ $ M/NH $ 

5,301 5,301 

5,301 5,301 



5.2 ENGINE MODULE - INJECTION STAGE 

The summary costs for the first unit injection stage - engine module are displayed 
in Figure 5.2.0.0-1. These costs include not only the hardware, but all the costs 
associated with launching the stage and maintaining that portion of the facility 
associated with the engine module. Table 5.2.0.0-I summarized the 
cost of the engine module by part and by element of costs for the first R&D 
flight vehicles. 

Table 5. 2. 0. 0-I displays (for reference) the costs for the first operational' 
vehicle (third unit). 
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TABLE 5.2.0.0-1 TOTAL ENOINE NODULE - 1 R&D LAUNCH VEHICLE 
AMLLV COST SUMMARY A [] B[1 C7 (IN THOUSA'DS) 

ROGRAJM END FACILITIE LOGISTICS TOTALMGMT. CONT. ITEM 

ELEMENT OF COST ,PART 7 PART !I PART III PART IV OTHER
 

ELEEN
OFC/TH $ OTHER MII $N/Hs M H 
PROGRAM EXECUTIVE 29 349 14 166
 

PROGRAM PLAN.& REPT. 74 868 36 417
 

INDUSTRIAL RELATIONS 15 159 7, 75
 

ENGINEERING 226 2,912 227 1,011 10,242
 

LAB TECHNICIANS 25 244 25 244
 

TOOLING - 44 732 44 732
 

PRODUCTION OR(PER. 1,963 22,185 1,751 18,107
 

MANUFACTURING TEST 34 512 34 512
 

MANUFACTURING TECH. 17 208 - 17 208
 

Q& RA ,j8 364 4 202 1,973
 

FACILITIES _1,552 [_ 15 1,552
 

DIRECT DIST 209 2,034 209 2,034 

TRAINING 10 106 10 106 

TOTAL DIRECT LA RR 1,376 33,297 5 1,552 19 227 3,375 36,368 

MATERIAL 2,271 2,356 

LOGISTIC HARDWARE 1,070 1,070 

BdURDEN 771 365 1,135 

TOTAL MATERIAL 3.,042 1,435 4,561 

TOTAL OTHER 730 730 

TOTAL COST 1,376 36,699 1,552 1,662 730 41,659
 



TOTAL ENGINE MODULE - OPERATIONAL VEHICLES
 
(THIRD VEHICLE AND SUBSEQUENT VEHICLES)
 

TABLE 5.2.0.0-I
 

AMLLV COST SUMMARY A El BE] CQ] (IN THOUSA:,DS) 

PRGRkM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PAR T PART II PART III PART IV 

H $ N/H $ ;m OTHER 

PROGRAM EXECUTIVE 14 166 14 166 

PROGRAM PLAN.& REPT. 36 417 36 417 
INDUSTRIAL RELATIONS 7 75 7 75 

ENGINEERING 386 4203 9 227 405 4,430 
LAB TECHNICIANS 25 244 25 244 

TOOLING 44 44732 732 

PRODUCTION OR OPER 1010 12309 1,010 12,309 
MANUFACTURING TEST 34 512 34 512
 

MANUFACTURING TECH. 17 208 17 208
 

Q& RA 202 1973 202 1,973
 

FACILITIES Ld1552 15 1,552 

DIRECT DIST 209 2034 209 2,034 
TRAINING 10 10106 106 

TOTAL DIRECT LABOR 57 658 1937 22321 LE1552 .9 227 2,028 24,758 

MATERIAL 2291 2,291 

LOGISTIC HARDWARE 1070 1,070 
BURDEN 770 365 1,135 

TOTAL MATERIAL 3061 1435 4-,496 

TOTAL OTHER 730 730 

TOTAL COST 658 25382 1552 1662 730 29,984
 



'One Module 
Inj. Stage 
$41,659
*$9,984 

5.2.0.0 

Structures 
$11, 07:3 

5.2.1.0 

Systems 
$7,873 

5.2.2.0 

Engines 
$3,800 

5.2.3.0 

Engine Install. 

$68 

.24.0 

Propellant 

$730 

5.2.5.0 

Launch Ops. 

$16,719 NOTES:$~440 V 

.2.6.0 DOLLARS ARE IN THOUSANDS. 
Fac. & Transp. NUMBERS IN LOWER RIGHT CORNER 

$1,396 	 DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 

5.2.7,0 *FIRST OPERATIONAL UNIT COST WHICH 
DIFFERS SIGNIFICANTLY FROM THOSE OF 
FIRST R&D FLIGHT UNIT 

FIGURE 5.2.0.0-1 ENGINE MODULE INJECTION STAGE COST FLOW DIAGRAM 
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5.2.1 Structures 

The first unit production cost for the structural components of the engine module 
are displayed in Figure 5.2.1.0-1. The cost details of the structural components 

are contained in appropriate subparagraphs as indicated. Table 5. 1. 1. 0-I is a 

total cost summary of these structures. 
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TABLE 5.2.1.0-1 TOTAL STRUCTURE - ENGINE MODULE 
AMLLV COST SUMMARY _ A [ BR_ C[ (IN THOUSA MS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 

ELEMENT OF COST PART I PART II PART III PART IV OTHER TOTAL 

____ 
M/H

$__ 
/m 

M/H $ $ - $ 
OTHER 

14/H $ 
PROGRAM EXECUTIVE 9 104 9 104 

PROGRAM PLAN. & REPT. 23 260 23 260 
INDUSTRIAL RELATIONS 5 47 5 47 

ENGINEERING 67 814 12 124 78 938 
LAB TECHNICIANS 14 133 14 133 

TOOLING 29 284 29 284 
PRODUCTION 442 4,294 442 4,294 
MANUFACTURING TEST 21 201 21 201 
MANUFACTURING TECH. 11 132 11 132 
Q & R A 127 1.232 127 1,232 

FACILITIES 1 99 10 99 

DIRECT DIST 121 1,183 121 1,183 
TRAINING 6 66 6 66 

TOTAL DIRECT LABOR 37 411 838 8,339 I 99 12 124 896 8,973 

MATERIAL 980 980 
LOGISTIC HARDWARE 586 586 
BURDEN 333 201 534 

TOTAL MATERIAL 1,313 787 2,100 

TOTAL OTHER 

TOTAL COST 411 9,652 99 911 11,073 

.. n- - E9 =-, _I 



~5.2.1.2
 

FIGU E 5..1.01 ODULENINE STR CTUR S CO T FLW2DI GRA 
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5.2.1.1 Forward Skirt 

I Preceding page blank-_ 
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TABLE 5.2.1.1-1 FORWARD SKIRT - ENGINE MODULE 
AMLLV COST SUMMARY A [] BI-] c[lJ (10 THousAms) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 
ELEMENT OF COST PART 

M/H 
I 
$ 

PART 
N/H 

II 
$ 

PART III
$ 

PART IV OTHER 
M/H $ 

PROGRAM EXECUTIVE 1 12 1 12 
PROGRAM PLAN. & REPT. 2 29 2 29 
INDUSTRIAL RELATIONS 1 5 1 5 
ENGINEERING 2 20 3 2 23 
LAB TECHNICIANS 3 3 
TOOLING 3 33 3 33 
PRODUCTION 55 537 ,55 537 
MANUFACTURING TEST _ 25 1 3 25 
MANUFACTURING TECH. 1 17 1 17 

m Q& RA 16 151 16 151 
FACILITIES 1 12 1 12 
DIRECT DIST 15" 150 15 150 
TRAINING 1 8 1 8 
TOTAL DIRECT LABOR 4 46 96 944 1 12 3 101 1,005 

MATERIAL 257 257 
LOGISTIC HARDWARE 14 14 
BURDEN 88 5 93 

TOTAL MATERIAL 345 19 - 364 
TOTAL OTHER 

TOTAL COST 46 1,289 12 22 1,369 



AMLLV 

Element of Cost 

Direct Labor 

PART I 
FORWARD SKIRT E/M 

ASSEMBLY OR SYSTEM 

TABLE 5.2.1.1-I 

M Manhours Dollars 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

1,661 

251 

332 

55,222 

3,392 

2,570 

15,566 

1,272 

1,386 

Total Direct Labor 81,652 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

980 

2,450 

531 

11,571 

28,929 

5,158 

Total Labor - Part I 3,961 45,658 

Material 

Program Planning & Reporting 

Industrial Relations 

49 

53 

Material Subtotal 102 

Material & Administrative Burden 

Total Material 

35 

137 

TOTAL COST - PART I 45,795 
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TABL 5.2i. -llIFORWARD SKIRT - E/M 
TABLE 5.2.1.1-111OIWR 

AMLLV PART II COST S2'10,AY 
SII / 

A s]B c[] __ 
(IN THOUSANDS)
(THOUSANDS) 

ENGINEERING PRODUCTION TOOLING TEST TOTAL 

ELEMNTOF __S M/H $ M/H $ M/H $ M/H s M/H $ 

ENGINEERING 2 20 2 20 

LAB TECHNICIANS 3 3 

TOOLING 3 33 3 33 

PRODUCTION 55 53? 55 537 

MANUFACTURING TEST 3 25 3 25 

MANUFACTURING TECH. 1 16 1 1 17 

Q & R A 1 14 135 1 9 1 7 16 152 

DIRECT DIST 14 132 1 11 1 8 16 151 

TRAINING ,_1 7_ ,,, 

TOTAL DIRECT LABOR 2 24 85 827 5 53 5 41 97. 945 

MATERIAL 

LAB. TECHNICIANS 1 1 

TOOLING 6 6 
PRODUCTION 244 244 

MFG. TECHNICIANS 2 2 

Q& RA 4 4 

SUBTOTAL 1 250 6 257 

MAT. & ADM. BRDE8 8_287 2 ____ 

TOTAL MATERIAL 1 335 8 344 

TOTAL PART I1 CS" 25 1,162 61 41 1,289 



AMLLV 

PART II 
'ENGINEERING 

FORWARD SKIRT - E/M 

ASSEMBLY OR SYSTEM 

TABLE 5.2.I.!-IV 

Element of Cost Manhours DollarE 

Design Development 1,627 19,215 

Reliability Engineering 34 401 

(1) Subtotal (A) 1,661 19,616 

(2) Laboratory Technicians 332 3,227 

Subtotal (B) 1,993 22,843 

(3) Q&RA 66 642 

Total Engineering Labor 2,059 23,485 

Material 

(4) Lab. Tech.. 697 

(5) Q&RA 20 

Subtotal (C) 717 

(6) Material & Adm. Burden 244 

Total Material 961 

Total Engineering Cost 24,446 
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AMLLV 
PART II 

MAN UFACTURING 
PRODUCTION 

FORWARD SKIRT - E/M 

ASSEMBLY OR SYSTEM 
1ST' UNIT COST 

TABLE 5.2.1.1-V 
Element of Cost 


(1) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) Maintain & Add in Scope Changes 

Subtotal (A) 


(4) Tool & Production Planning 


Subtotal (B) 


(5) Direct Distributable 

Subtotal (C) 


(6) Training 


Subtotal (D) 


(7) Q&RA 
(8) Mfg. Tech. 


Total Production Labor 


Material
 

(9) Raw Material & Standards 

(10) Q&RA 

(11) Mfg. Tech. 


Material Subtotal 


(12) Material & Adm. Burden 


Total Material 


Total Production Cost 


Manhours Dollars
 

3q,935 378,448 
3437 29,520 

428 4,160 

42,400 412,128 

12,822 124,630
 

55,222 536,758 

13,568 131,881 

68,790 668,639 

757 7,358 

69,547 675,997 

1-3,909 135,195 
1,321 15,601 

84,777 826,793 

243,543
 
4,173 
2,312
 

250,028 

85,010 

335,038
 

1,161,831
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AMLLV 
PART II 

MANUFACTURING 
TOOLING 

FORWARD SKIRT- E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.1.1-VI 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 3,392 32,970 

(2) Direct Distributable 1,085 10,546 

Subtotal (A) 4,477 43,516 

(3) Training 49 476 

Subtotal (B) 4,526 43,992 

(4) Q&RA 905 8,797 

Total Tooling Labor 5,431 52,789 

Material 

(5) Tooling 5,936 

(6) Q&RA 272 

Subtotal (C) 6,208 

(7) Material & Adm. Burden 2,111 

Total Material 8,319 

Total Tooling Cost 61,108 
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AMLLV
 
PART II
 

MANUFACTURING
 
MANUFACTURING TEST
 

FOIARD SKIRT - E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT 	COST
 

TABLE 5.2.1.1-VII 

Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 

Total Mfg. Test Labor 


Material
 

(6) Q&RA 


(7) 	Mfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars 

1,947 18,925 

623 6,056 

2,570 24,981 

82 7,994 

3,392 32,974 

37 363 

3,429 .33,337 

65 769 

3,494 34,106 

686 6,667 

4,180 40,773 

206 

114 

320 

109 

429 

41,202 
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AMLLV 

PART III 
FACILITY LABOR 

FORWARD SKIRT- E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.1.1-VIII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 1,272 12,364 

TOTAL FACILITY LABOR COST 12,364 
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AMLLV
 

PART IV 

LOGISTIC LABOR 

FORWARD SKIRT - E/M 

TABLE 5.2.1.1-IX 

Element of Cost Manhours Dollars 

(1) Engineering 251 2,964 

(2) Hardware 14,656 

(3) Material & Adm. Burden 4,779 

Total Material 18,835 

Total Logistic Cost 21,799 
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5.2.1.2 LH Tank , 
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TABLE 5.2.1.2-I LH2 TANK - ENGINE MODULE 

AMLLV COST SUMMARY A El B] CM (I.7THOUSADS) 
PROGRAM gGMT. CONT. END ITEM FACILITIE LOGISTICS 

ELEMENT OF COST PART I PART II..... PART III PART IV OTHER TOTAL 
MN/H M/H $ $ $ OTHER 

PROGRAM EXECUTIVE 2 25 2 5 
PROGRAM PLAN. & REPT. 6 63 6 63 

INDUSTRIAL RELATIONS 1 12 1 63 
ENGINEERING "12 147 2 22 14 169 
LAB TECHNICIANS 2 24 2 24 

TOOLING __,_... 7 67 7 67 
PRODUCTION 7121,086 112 1,086 

o MANUFACTURING TEST 115 51 112 0551 

MANUFACTURING TECH. 3 33 3 33 

Q&RA 3 

FACILITIES 

DIRECT DIST 
I-RAINING 

31 

2 

304 

17 

2 -
2 

3 
31 
3 

2 

25 
304 
0 
17 

TOTAL DIRECT LABOR 9 100 206 2,039 25 2 22 220 2,186 

MATERIAL 231 231 
LOGISTIC HARDWARE 2 251 

BURDEN 3115 

TOTAL MATERIAL 310 141 451 

TOTAL OTHER 

TOTAL COST 100 2,349 25 163 2,637 



AMLLV 

Element of Cost 

PART I 

LH, TANK - E/M 

ASSEMBLY OR SYSTEM 

TABLE 5.2.1.2-II 

Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

12,461 

1,879 

2,492 

111,769 

6,865 

5,194 

31,869 

2,575 

2,806 

Total Direct Labor 177,910 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

2,135 

5,337 

1,156 

25,213 

63,034 

11,240 

Total Labor - Part I 8,629 99,487 

Material 

Program Planning & Reporting 

Industrial Relations 

107 

116 

Material Subtotal 

Material & Administrative Burden 

223 

76 

Total Material 299 

TOTAL COST - PART I 99,786 
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TABLE 5.2.1.2-Ill 

AMLLV PART II COST S-1 "Y 0H2 TANK - E/M D B [] C [] (IN THOUSA.NDS) 

ELEMENT OF COST ENGINEERING 
E/H $ 

PRODUCTION 
M/H $ 

TOOLING 
M/H 

TEST 

/H $ M/H 

TOTAL 

$ 

ENGINEERING 12 147 12 147 

LAB TECHNICIANS 2 24 2 24 

TOOLING 7 67 7 67 

PRODUCTION 112 1,086 112 1,086 

MANUFACTURING TEST 5 50 5 50 

MANUFACTURING TECH. 3 32 2 3 34 

Q & R A ' 1 5 28 274 2 18 1 13 32 310 

DIRECT DIST 27 267 2 21 2 16 31 304 

TRAINING 2 15 1 1 2 17 

TOTAL DIRECT LABOR 17( 1.674 107, 8 82 206 2,039 

MATERIAL 

LAB. TECHNICIANS 5 

TOOLING 12 12 

PRODUCTION 200 200 

MFG. TECHNICIANS 5 5 

Q & R A 8 1 1 10 
SUBTOTAL 5 213 13 1 232 

MAT. & ADM. PURGE:: 2 72 4 78 

TOTAL MATERIAL 7 285 117 310 

TOTAL PART I! COST 
183 1,959 124 83 2,349 



AMLLV 
PART II 

ENGINEERING 

LH2 TANK - E/M 

ASSEMBLY OR SYSTEM 

TABLE 5.2.1.2-IV 

Element of Cost 
 Manhours Dollars
 

Design Development 12,203 
 144,117
 

Reliability Engineering 
 258 3,057
 

(1) Subtotal (A) 
 12,461 147,164
 

(2) Laboratory Technicians 2,492 24,222
 

Subtotal (B) 14,953 
 171; 386
 

(3) Q&RA 
 498 4,841
 

Total Engineering Labor 
 15,451 176,227
 

Material
 

(4) Lab. Tech. 
 5,233
 

(5) Q&RA 


Subtotal (C) 
 5,382
 

(6) Material & Adm. Burden 
 1,830
 

Total Material 
 7,212
 

Total Engineering Cost 183,349
 

845
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AMLLV
 
PART II
 

MANUFACTURI NG 
PRODUCTION
 

LH2 TANK - E/M 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.2.1.2V
 

Element of Cost 


(1) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) 	Maintain & Add in Scope Changes 


Subtotal (A) 


(4) 	Tool & Production Planning 


Subtotal (B) 


(5) 	 Direct Distributable 

Subtotal (C) 

(6) 	Training 


Subtotal (D) 


(7) Q&RA 

(8) Mfg. Tech. 


Total Production Labor 


Material
 

(9) Raw Material & Standards 

(10) Q&RA 

(11) M4fg.Tech. 


Material Subtotal 


(12) 	 Material & Adm. Burden 

Total Material 

Total Production Cost 


Manhours Dollars 

78,804 $ 765,075 
6,147 59,749 

867 8,427 

85;818 834,151 

25,951 252,244 

111,769 1.086,395 

27i462 266,930 

139,231 i353,325 

1,532 14,891 

140,763 1,368,216 

28,153 273,547 
2,674 31,580 

171,590 $ 1,673,443 

$ 199,700 
8,446 
4,680 

212,826 

72,361 

285,187 

$ 1,958,630 
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AMLLV 
PART II 

MANUFACTURING 
TOOLING 

LH 2 TANK- EiM 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.1.2-VI 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 6,865 $ 66,728 

(2) Direct Distributable 2,197 21,355 

Subtotal (A) 9,062 88,083 

(3) Training 100 972 

Subtotal (B) 9,162 89,055 

(4) Q&RA 1,832 17,807 

Total Tooling Labor 10,994 $ 106,862 

Material 

(5) Tooling 
12,014 

(6) Q&RA 550 

Subtotal (C) 12,564 

(7) Material & Adm. Burden 
4,272 

Total Material 16,836 

Total Tooling Cost $ 123,698 
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AMLLV 
PART II 

AN UFACTURING 
MANUFACTURING TEST 

Hj. 'TA - E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5..2.1.2-VII 

Element-of Cost 
Manhours Dollars 

Component Test 
3,935 38,248 

Component Test Plahning 1,259 12,239 

(1) Subtotal (A) 5,194 50,487 

(2) Direct Distributable 1,662 16j156 

Subtotal (B) 6j856 66,643 

(3) Training 75 733 

Subtotal (C) 6 931 67,376 

(4) Mfg. Tech. 132 1,555 

Subtotal (D) 7,063 68,931 

(5) Q&RA 1386 13,475 

T6tal Mfg. Test Labor 8,449 82,406 

Material 

416 
(6) Q&RA 

(7) Mfg. Tech. 
230 

Subtotal (E), 
646 

(8) Material & Adm. Burden 
220 

866 
Total Material 

Total Mfg. Test Cost 
83,272 

848
 



AMLLV 
PART III 

FACILITY LABOR 
Lu 2 TANK - E/ 

ASSEMBLY OR SYSTEM 
1ST UNIT COSTTABLE 5.2.1.2-VIII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 2,575 $ 25,029 

TOTAL FACILITY LABOR COST $ 25,029 

849
 



AMLLV 

Element of Cost 

PART IV 
LOGISTIC LABOR 

LH2TANK - S/M 

ASSEMBLY OR SYSTEM 

TABLE 5.2.1.2-Ix 

Manhours Boilers 

Engineering 1,879 22,191 

Hardware 

Material & Adm. Burden 

Total Material 

105,224 

35,776 

141,000 

Total Logistic Cost 163,191 
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5.2.1.3 LOX Tank 

851
 



TABLE 5.2.1.3-I LOX TANK - ENGINE MODULE 

AML'LVCOST SUMMARY A [] BE] CM (I' THOUSAklS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
N/H $ M/H , $ $ M/H $ 

PROGRAM EXECUTIVE 2 19 2 19 
PROGRAM PLAN. & REPT. 4 49 4 49 
INDUSTRIAL RELATIONS 1 9 1 9 
ENGINEERING 12 147 2 22 14 169 

LAB TECHNICIANS 3 24 3 24 
TOOLING 5 50 5 50 

PRODUCTION 84 816 84 816 
MANUFACTURING TEST 4 38 4 38 

MANUFACTURING TECH. 2 25 2 25 
Q& RA 24 234 24 234 

FACILITIES 1 2 19 2 19 
DIRECT DIST 24 229 24 229 
TRAINING 1 12 1 12 

TOTAL DIRECT LABOR 7 77 159 1575 2 19 2 22 170 1,693 

MATERIAL 108 108 
LOGISTIC HARDWARE 105 105 
BURDEN 7 36 73 

TOTAL MATERIAL 145 141 286 

TOTAL OTHER 

TOTAL COST 77 1,720 19 163 1,979 



AMLLV 

Element of Cost 

PART I 

LOX TANK - E/M 

ASSEMBLY OR SYSTEM 

TABLE 5.2.1.3-I 

Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

12,461 

1,879 

2,492 

83,937 

5,156 

3,906 

24,508 

1,933 

2,107 

Total Direct Labor 137,929 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1,655 

4,138 

897 

19,547 

48,867 

8,714 

Total Labor - Part I 6,690 77,128 

Material 

Program Planning & Reporting 

Industrial Relations 

83 

90 

Material Subtotal 

Material & Administrative Burden 

173 

59 

Total Material 232 

TOTAL COST - PART I 77,360 

853 



TABLE 5.2.1.3-111 LOX TANK - E/M 

AMLLV PART II COST s24XAFRY A B [] cFX] (IN THOUSANDS) 

ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 12 147 12 147 

LAB TECHNICIANS 2 24 2 24 

TOOLING 5 50 5 50 

PRODUCTION 84 816 84 816 

MANUFACTURING TEST 4 38 4 38 

MANUFACTURING TECH. 2 24 1 2 25 

Q & R A 1 5 21 206 1 13 1 10 24 234 

DIRECT DIST 21 200 2 16 1 12 24 228 

TRAINING 1 11 1 1 1 13 

TOTAL DIRECT LAB_$R 15 176 129 1,257 8 80 6 62 158 1,575 

MATERIAL 5 5 
LAB. TECHNICIANS 

TOOLING 9 9 

PRODUCTION 83 83 

MFG. TECHNICIANS 4 4 

Q& RA 6 1 1 8 

SUBTOTAL 5 93 10 1 109 

MAT. & ADM. E RDE:: 2 31 3 36 

TOTAL MATERIAL 7 124 13 1 145 

TOTAL PART II 183 1,381 93 63 1,720 



AMLLV
 

PART II 
ENGINEERING 

LOX TANK - E/M
 

ASSEMBLY OR SYSTEM
 

TABLE 5.2.1.3-IV 

Element of Cost Manhours Dollars
 

Design Development 12,203 144,117
 

Reliability Engineering 258 3,047
 

(1) Subtotal (A) 	 12,461 147,164
 

(2) 	Laboratory Technicians 2,492 24,222
 

Subtotal (B) 14,953 171,386
 

(3) Q&RA 	 498 4,841 

Total Engineering Labor 15,451 176,227
 

Material
 

(4) Lab. 	Tech. 5,233
 

(5) Q&RA 	 149 

Subtotal 	(C) 5,382
 

(6) 	Material & Adm. Burden 1,830
 

Total Material 7,212
 

Total Engineering Cost 183,349
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AMLLV 
PART II 

MANUFACTURI NG 
PRODUCTION
 

LOX TANK - E/M
 

ASSEMBLY OR SYSTEM 
1ST UNIT COST
 

TABLE 5.2.1.3-V 

Element of Cost 


(1) Fabrication & Assembly 


(2) Miscellaneous Charges 


(3) 	Maintain & Add in Scope Changes 


Subtotal (A) 


(4) Tool & Production Planning 


Subtotal (B) 


(5) 	Direct Distributable 


Subtotal (C) 


(6) Training 


Subtotal (D) 


(7) Q&RA 

(8) Mfg. Tech. 


Total Production Labor 


Material
 

(9) Raw Material & Standards 


(10) Q&RA 

(11) Mfg. 

Tech.
 

Material Subtotal 


(12) Material & Adm. Burden 


Total Material 


Total Production Cost 


Mahhours 


59,181 
4,616 
651 


64,448 

19,489 

83,937 

20,623 


104,560 


1,150 

105,710 

21,142
2,008 
__,0_2,1 

128,860 

Dollars
 

575,239 
44,868 
6,328
 

626,435 

189,433 

815,868 

200,455
 

1,016,323
 

11,178
 

1,027,501 

205,500
23,714 

1,256,715 

82,733
 
6,343
 
3,514 

92,590 

31,481 

124,071 

1,380,786 

856
 



AMLLV 

PART II 
MANUFACTURING. 

TOOLING 

LOX TANK - E/M 

ASSEMBLY OR SYSTEM 
IST UNIT COST 

TABLE 5.2.1.3-VI 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 5,156 50,116 

(2) Direct Distributable 
1,650 16,038 

Subtotal (A) 6,806 66,154 

(3) Training 
75 729 

Subtotal (B) 6,881 66,883 

(4) Q&RA' 1,376 13,375 

Total Tooling Labor 8,257 80,258 

Material 

(5) Tooling 
9,023 

413 
(6) Q&RA 

Subtotal (C) 
9,436 

(7) Material & Adm. Burden 
3,208 

Total Material 
12,644 

Total Tooling Cost 
92,902 

857
 



A14LLV
 
PART II
 

MANUFACTURING
 
MANUFACTURING TEST
 

LOX TANK 	 - E/M 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.2.1.3-VII
 

Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 

Total Mfg. Test Labor 


Material
 

(6) Q&RA 

(7) 	Mfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars 

2,959 28,761 

947 9,203 

3,906 37,964 

1,250 12,148 

5,156 50,112 

57 551 

5,213 50,663 

99 1,169 

5,312 51,832 

1,042 10,132 

6,354 61,694 

313 

173 

486 

165 

651 

62,615 
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AMLLV 
PART III 

FACILITY LABOR 

LOX TANK - E/M 

ASSEMBLY OR SYSTEM 

1ST UNIT COST 
TABLE 5.2.1.3-VIII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 
1,933 $18,789 

TOTAL FACILITY LABOR COST $ 18,789 

859
 



AILLV
 

PART IV
 

LOGISTIC LABOR
 

LOX TANK - E/M 

TABLE 5.2.1.3-IX
 

Element of Cost Manhours Dollars 

(1) Engineering 1,879 22,191 

(2) Hardware 105,224 

(3) Material & Adm. Burden 33,776 

Total Material 141,000 

Total Logistic Cost 163,191 
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5.2.1.4 Tunnels 
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TABLE 5.2.1 . 4-I TUNNELS - ENGINE MODULE 

AELLV COST SUMMARY A ] BE] CE (Ii TOUSA2DS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
__________ /H $ M/H $ $ - $ $ OTE M/N $ 

PROGRAM EXECUTIVE 1 7 1 7 

PROGRAM PLAN. & REPT. 2 18 2 18 
INDUSTRIAL RELATIONS 3 3 

ENGINEERING 8 98 1 15 9 113 

LAB TECHNICIANS 2 16 2 16 

TOOLING 2 16 2 16 

PRODUCTION 27 262 27 262 

MANUFACTURING TEST 1 12 1 12 

O MANUFACTURING TECH. 1 8 1 8 
Q& RA 8 77 8 77 

FACILITIES 1 6 1 6 

DIRECT DIST 7 74 7 74 

TRAINING 4 4 

TOTAL DIRECT LABOR 3 28 56 567 1 6 1 15 61 616 

MATERIAL 25 25 

LOGISTIC HARDWARE 70 70 

BURDEN 8 =24 32 
TOTAL MATERIAL T3 94 127 

TOTAL OTHER 

TOTAL COST 28 600 6 109 743 



AMLLV 

PART I 

TUNNELS - E!M 

ASSEMBLY OR SYSTEM 
TABLE 5.2.1.4-II 

Element of Cost Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

8,308 

1,252 

1,662 

26,948 

1,655 

1,254 

7,897 

621 

677 

Total Direct Labor 50,274 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

603 

1,508 

327 

7,124 

17,812 

3,176 

Total Labor - Part 1 2,438 28,112 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

30 

63 

21 

84 

28,196

TOTAL COST - PART I 


863
 



TAbLE 5.2.1.4-I( 

AMLLV PART II COST SlhZRY A B C (IN THOUSANDS) 

ELEMENT OF COST ENGINEERING 
M/H $ 

PRODUCTION 
M/H $ 

TOOLING 

M/H $ 

TEST 

14/H $ M/H 

TOTAL 

$ 

ENGINEERING 8 98 8 98 

LAB TECHNICIANS 2 16 2 16 

TOOLING 2 16 2 16 

PRODUCTION 27 262 27 262 

MANUFACTURING TEST 12 1 12 

MANUFACTURING TECH. 1 ? 1 1 8 

Q & R A 3 7 66 5 3 7 77 

DIRECT DIST 6 65 1 5 1 4 8 74 

TRAINING 4 4 

TOTAL DIRECT LA-OR 10 117 41 404 3 26 2 20 567 

MATERIAL 

LAB. TECHNICIANS 4 4 

TOOLING 3 3 

PRODUCTION 15 15 

MG. TECHNICIA-NS 1 1 

Q& RA 2 2 

SUBTOTAL 4 18 25 

MAT. & ADM. BRTnE-: 1 6 1 8 

TOTAL MATERIAL 5 24 4 33 

TOTAL PART Ii CS: 122 428 30 20 600 



AMLLV
 
PART II
 
ENGINEERING
 

TUNNELS - E/M
 

ASSEMBLY OR SYSTEM
 

TABLE 5.2.1.4-IV
 

Element of Cost Manhours Dollars
 

Design Development 8,136 96,086
 

Reliability Engineering 172 2,031
 

(1) Subtotal (A) 	 8,308 98,117
 

(2) 	Laboratory Technicians 1,662 16,155
 

-
Subtotal 	(B) 9,965 114,273
 

(3) Q&RA 	 332 3,227 

Total Engineering Labor 10,297 117,500
 

Material
 

(4) Lab. Tech. 	 3,490
 

(5) 	Q&RA 100
 

Subtotal (C) 3,590
 

(6) 	Material & Adm. Burden 1,221
 

Total Material 4,811
 

Total Engineering Cost 122,312
 

865
 



AMLLV 

PART II
 
MANUFACTURING
 
PRODUCTION
 

TUNNEAS - E/M 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.2.1.4-V
 

Element of Cost Manhours Dollars
 

(1) Fabrication & Assembly 	 19,000 $ 184,680 
(2) Miscellaneous Charges 	 1,482 14,405 
(3) 	 Maintain & Add in Scope Changes 209 2,031 

Subtotal (A) 20,691 201,116 

(4) 	Tool & Production Planning 6,257 60,818 

Subtotal (B) 26,948 261,934 

(5) Direct Distributable 6,621 64,356 

Subtotal (C) 33,569 326,290 

369 3,587 

Subtotal (D) 33,938 329,877 

(6) Training 


6,788 	 65.979
(7) Q&RA 

(8) Mfg. Tech. 	 645 7,b17
 

Total Production Labor 41,371 $ 403,473 

Material 

(9) Raw Material & Standards 	 $ 14,685
 
2,036(10) Q&RA 


(11) Mfg. Tech. 1,12
 

Material Subtotal 17,850
 

6,69
(12) Material & Adm. Burden 

Total Material 23,919 

Total Production Cost $ 427,392 
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AMLLV 
PART II 

MANUFACTURING 
TOOLING-

TUNNELS - / 

ASSEMBLY OR SYSTEM 
IST UNIT COST 

TABLE 5.2.1.4-VI 

Element of Cost Manhours Dollars 

(I) Sustaining Tooling 1,655 $ 16,087 

(2) Direct Distributable 530 5,151 

Subtotal (A) 2,185 21,238 

(3) Training 4 _23 

Subtotal (B). 2,209 21,471 

(4) Q&RA 442 4,296 

Total Tooling Labor 2,651 $ 25,767 

Material 

(5) Tooling 
$ 2,896 

(6) Q&RA 
133 

Subtotal (C) 3,029 

(7) Material & Adm. Burden 1,030 

Total Material 
4,059 

Total Tooling Cost $ 29,826 

867
 



AMLLV
 
PART II
 

MANUFACTURING
 
MANUFACTURING TEST
 

TUNNELS - E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.1.4-VII 

Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 


Total Mfg. Test Labor 


Material
 

(6) Q&RA 

(7) 	Mfg. Tech. 


Subtotal (E) 


(8) Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars
 

950 9,234
 

304 2,955
 

1,254 12,189
 

401 3,900
 

1,655 16,089
 

18 177
 

1,673 16,266
 

32 374
 

1,705 16,640
 

335 3,252
 

2,040 19,892
 

100
 

55
 

155
 

53
 

208
 

20100
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AMLLV 
PART III 

FACILITY LABOR 

TUNNELS - E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

Element of Cost 

TABLE 5.2.1.4-VIII 

Manhours Dollars 

(1) Direct Labor Hours 621 $ 6,036 

TOTAL FACILITY LABOR COST $ 6,036 

.869 



AMLLV 

PART IV 

LOGISTIC LABOR 

TUNNELS - E/M 

ASSEMBLY OR SYSTEM 

TABLE 5.2.1.4-IX 

Element of Cost Manhours Dollars 

(1) Engineering 1,252 14,786 

(2) Hardware 70,112 

(3) Material & Adm. Burden 23,838 

Total Material 93,950 

Total Logistic Cost 108,736 

870 



5.2.1.5 Thrust Structure 
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TABLEAMLLV 5.2.1.5-ICOST SUMMARY 
PROGRAM 

THRUST 

MGMT. CONT. 

STRUCTURE - ENGINE MODULE A[]B• C]
END ITEM FACILITIEE LOGISTICS 

(I TOUSAOS)
TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 

M/H $ M/H $ $ $ M/H $ 

PROGRAM EXECUTIVE 1 14 1 14 

PROGRAM PLAN. & REPT. 3 35 3 35 
INDUSTRIAL RELATIONS 1 6 1 6 

ENGINEERING 10 123 2 19 12 142 

LAB TECHNICIANS 2 20 2 20 

TOOLING 4 35 4 35 

PRODUCTION _9 571 59 571 

MANUFACTURING TEST 3 27 3 27 

c. MANUFACTURING TECH. 1 18 1 18 

Q & R A 1? 164 17 164 

FACILITIES 1 13 1 13 

DIRECT DIST 16 160 16 160 

TRAINING 1 9 1 9 

TOTAL DIRECT LABOR 5 55 113 1,127 11 13 2 19 121 1,214 

MATERIAL 325 325 
LOGISTIC HARDWARE 88 88 
BURDEN 11030 140 

TOTAL MATERIAL 435 118 553 

TOTAL OTHER 

TOTAL COST 55 1,562 13 137 1,767 



AMLLV 

PART I 

THRUST STRUCTURE - E!M 
ASSEMBLY OR SYSTEM 

TABLE 5.2.1.5-Il 

Element of Cost Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

10,428 

1,572 

2,086 

58,756 

3,609 

2,734 

16,910 

1,353 

1,475 

Total Direct Labor 98,923 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1,187 

2,968 

643 

14,018 

35,047 

6,249 

Total Labor - Part I 4,798 55,314 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

59 

64 

123 

42 

Total Material 165 

TOTAL COST - PART I 55,479 

873 



TABLE 5.2.1.5-11 THRUST STRUCTURE - EM 

AMLLV PART II COST SUIOARY A sfB[ (IN THOUSANDS 

ELEMENT OF COST ENGINEERING 
E/H $ 

PRODUCTION 
M/H $ 

TOOLING 

M/H $ 
TEST 

H/H s M/H 

TOTAL 

$ 

ENGINEERING 10 123 I0 123 

LAB TECHNICIANS 2 21 2 21 

TOOLING 4 35 4 35 

PRODUCTION 59 571 59 571 

MANUFACTURING TEST 3 27 3 27 

MANUFACTURING TECH. 1 17 1 1 18 

Q & R A 1 4 15 144 1 9 1 7 18 164 

DIRECT DIST 14 140 1' 11 1 9 16 160 

TRAINING 1 8 1 1 9 

TOTAL DIRECT LAB$R 13 148 90 880 6 56 5 44 114 1,128 

MATERIAL 

LAB. TECHNICIANS 44 

TOOLING 66 

PRODUCTION 306 306 

MFG. TECHNICIA'S 2 2 

Q& RA 5 1 6 

SUBTOTAL 4 313 7 324 

MAT. & ADM. KFETEL: 2 107 2 ill 

TOTAL MATERIAL 6 420 9 435 

TOTAL PART ii C," 154 1,300 65 44 1,563 



ANLLV 

PART fI 
ENGINEERING 

THRUST STRUCTURE- E/M
 

ASSEMBLY OR SYSTEM 
TABLE 5.2.1.5-IV 

Element of Cost Manhours Dollars
 

Design Development 10,212 120,604
 

Reliability Engineering 216 2,551
 

(1) Subtotal (A) 	 10,428 123,155
 

(2) 	Laboratory Technicians 2,086 20,276
 

Subtotal (B) 12,514 143,431
 

(3) Q&RA 	 417 4,053
 

Total Engineering Labor 12,931 147,484
 

Material
 

(4) Lab. 	Tech. 4,381
 

(5) Q&RA 125
 

Subtotal (C) 4,506
 

(6) Material & Adm. Burden 	 1,532
 

Total Material 6,038
 

Total Engineering Cost 153,522
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AMLLV 
PART II 

MANUFACTURI NG 
PRODUCTION 

THRUST STRUCTURE - E/k 

ASSEMBLY OR SYSTEM 
1ST UNIT COST
 

TABLE 5.2&1.5-V 

Element of Cost 


(1) Fabrication & Assembly 
(2) Miscellaneous Charges 

(3) 	Maintain & Add in Scope Changes 


Subtotal (A) 


(4) 	Tool & Production Planning 


Subtotal (B) 


(5) 	Direct Distributable 


Subtotal (C) 


(6) 	Training 


Subtotal (D) 


(7) Q&RA 

(8) Mfg. Tech. 


Total Production Labor 


Material
 

(9) Raw Material & Standards 

(10) Q&RA 

(11) 	Mfg. Tech. 


Material Subtotal 


(12) Material & Adm. Burden 


Total Material 


Total Production Cost 


Manhours 


41,427 

3,231 


456 


45,114 


13,642 


58,756 


14,436 


73,192 


95 


73,997 


14,800 

1,406 


90,203 


Dollars
 

402,670
 
31,408
 
4,425
 

438,506
 

132,604
 

571,110
 

140321
 

711,431
 

7,826
 

719,257
 

143,851
 
16,604
 

879,712
 

306,306
 
4;440
 
2,460
 

313,206
 

106,490
 

419,696
 

1,299,408
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AMLLV 
PART II 

MANUFACTURING 
TOOLING 

THRUST STRUCTURE - E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.1.5-VI 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 3,609 35,079 

(2) Direct Distributabel 1,155 11,225 

Subtotal (A) 4,764 46,304 

(3) Training 52 509 

Subtotal (B) 4,816 46,813 

(4) Q&RA 963 9,362 

Total Tooling Labor 5,779 56,175 

Material 

(5) Tooling 6,316 

(6) Q&RA 289 

Subtotal (C) 6,605 

(7) Material & Adm. Burden 2,246 

Total Material 8,851 

Total Tooling Cost 65,026 
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AMLLV
 

PART Il
 
MANUFACTURING
 

MANUFACTURING TEST
 

THRUST STRUCTURE - E/M
 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.2.1.5-VII
 

Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 


Total Mfg. Test Labor 


Material
 

(6) Q&RA 

(7) 	Mfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burdei 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars
 

2,071 20,130
 

663 6,441
 

2,734 26,571
 

875 8,502
 

3,609 35,073
 

40 385
 

3,649 35,458
 

69 818
 

3,718 36,276
 

730 7,092
 

4,448 43,368
 

219
 

121 

340
 

115
 

456
 

43,824
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AMLLV 

PART III 

FACILITY LABOR 

THRUST STRUCTURE - E/M 

TABLE 5.2.1.5-VIII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 1,353 13,151 

Total Facility Labor Costs 1,353 13,151 
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AMLLV 

PART IV
 
LOGISTIC LABOR 

THRUST STRUCTURE - E/M
 

TABLE 5.2.1.5-IX 

Element of Cost Manhours Dollars 

(1) Engineering 1,572 18,565 

(2) Hardware 88,032 

(3) Material & Adm. Burden 29,931 

Total Material 117,963 

.Total Logistic Cost 136,528 
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5.2.1.6 Structure Assembly 
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TABLE 5.2.1.6-1 STRUCTURE ASSEMBLY - ENGINE MODULE 

AMLLV COST SUMNARY A [1 Br] C[A (IN, T -OUSA20S) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 

ELEMENT OF COST PART I PART II PART III PART IV OTHERTOTA 

RM $ M/H $ s s x/H$ 
PROGRAM EXECUTIVE 2 27 ........... 2 27 

PROGRAM PLAN. & REPT. 6 66 6 66 

INDUSTRIAL RELATIONS 1 - 12 1 12 

ENGINEERING 23 279 4 43 27 322 

LAB TECHNICIANS 5_....546 .. 5 46 

TOOLING 8 83 , 8 83 

PRODUCTION 105 1,022 105 1,022 
MANUFACTURING TEST 48 5 48 

co 
co 

MANUFACTURING TECH. 3 31 3 
" 

31 

S Q& RA o0 296 3..0 , 296 

FACILITIES 2 24 2 24 
DIRECT DIST 28 266 28 266 

TRAINING 1 16 1 16 

TOTAL DIRECT LABOR 9 105 208 2,087 2 24 4 43 223 259 

MATERIAL 34 34 

LOGISTIC HARDWARE 204 204 
BURDEN 11 _____..... 81 

TOTAL MATERIAL 4r, 274 319 

TOTAL OTHER 

TOTAL COST 105 2,132, 24 317 2,578 



AMLLV
 

PART I
 

STRUCTURE ASSEMBLY - E/M
 

ASSEMBLY OR SYSTEM
 

TABLE 5.2.1.6-II
 

Element of Cost 


Direct Labor
 

Engineering 


Logistics 


Laboratory Technician 


Production 


Tooling 


Manufacturing Test 


Q&RA 


Facilities 


Manufacturing Technician 


Total Direct Labor 


Program Executive 


Program Planning & Reporting 


Industrial Relations 


Total Labor - Part I 


Material
 

Program Planning & Reporting 


Industrial Relations 


Material Subtotal 


Material & Administrative Burden 


Total Material 


TOTAL COST - PART I 


Manhours 


24,000
 

4,000
 

5,000
 

105,000
 

8,000
 

5,000
 

30,000
 

2,000
 

3,000
 

186,000
 

Manhours Dollars
 

2,232 26,360
 

5,590 65,900
 

1,209 11,751
 

9,021 104,011
 

112
 

121
 

233
 

79
 

312
 

104,323
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TABLE 5.2.1.6-I1 STRUCTURE ASSEMBLY - E/M 

AMLLV PART II COST S21 ARTA [A] B [ C M (IN THOUSANDS) 

ELEMENT OF COST 
ENGINEERING PRODUCTION TO, TEST 

TES-___ 
TIGAL 

M/H $ M/H $' /H /H $ M/H $ 

ENGINEERING 23 279 , • 23 279 

LAB TECHNICIANS 5 46 5 46 

TOOLING B 83 8 83 

PRODUCTION 105 1,022 105 1,022 

MANUFACTURING TEST 5 48 5 48 

MANUFACTURING TECH. 3 30 1 3 31 

Q & R A 1 9 26 257 2 1 13 30 296 
DIRECT DIST 26 251 2 15 28 266 

TRAINING 1 14 1 1 1 16 
TOTAL DIRECT L2B$R 9 334 161 1,574 10 101 8 78 208 2,087 

MATERIAL 

LAB. TECHNICIANS 10 10 
TOOLING i1 11 

PRODUCTION 8 8 

MFG. TECHNICIA I,'S 
Q& RA " " 5 5 

SUBTOTAL 10 13 i1 34 

MAT. & ADM. KREDTL:: __4_..... 4 1 
TOTAL MATERSAl1- 17 15 _ _45 

TOTAL PART -347 1,591 116 78 2,132 



AMLLV
 
PART Ii 

ENGINEERING 

STRUCTURE AS SEMBLY-EIm 

.ASSEMBLY OR SYSTEM 
TABLE 5.2.1.6-TV 

Element of Cost Manhours Dollars 

Design Development 23,094 272,740 

Reliability Engineering 499 5,893 

(1) Subtotal (A) 	 23,593 278,633 

(2) 	 Laboratory Technicians 4,719 45,869 

Subtotal (B) 28,312 324,502 

(3) Q&RA 	 944 9,176 

Total Engineering Labor 29,256 333,678 

Material 

(4) Lab. 	Tech. 9,910, 

(5) 	 Q&RA 283 

Subtotal (C) 10,193 

(6) Material & Adm. Burden 	 3,466 

Total Material 13,659
 

Total Engineering Cost 347,337
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AMLLV
 

PART II
 

MANUFACTURING
 

PRODUCTION
 

STRUCTURE ASSR4BLY - E/M 

ASSEMBLY OR.SYSTEM
 
1ST UNIT COST
 

TABLE 5.2.1.6-v
 

Element of Cost 


(1) Fabrication & Assembly 

(2) Miscellaneous Charges 


(3) 	Maintain & Add in Scope Changes 


Subtotal (A) 


(4) Tool & Production Planning 


Subtotal (B) 


(5) 	Direct Distributable 


Subtotal (C) 


(6) Training 


Subtotal (D) 


(7) Q&RA 

(8) 	Mfg. Tech. 


Total Production Labor 


Material
 

(9) Raw Material & Standards 

(10) Q&RA 

(1) Mfg. Tech. 


Material Subtotal 


(12) Material & Adm. Burden 


Total Material 


Total Production Cost 


Manhours 


74,132 

5,782 


815 


80,729 


24,412 


105,142 


25,833 


130,975 


1,440 


132,416 


26,483 

2,515 


161,415 


Dollars
 

720,563
 
56,202
 
7,925
 

784,691
 

237,290
 

1,021,981
 

251,100
 

15273,082
 

14,003
 

1,287,086
 

257,416
 
29,712
 

1574,215
 

7,9440
 
4,482 
4,402
 

12,347
 

4,198
 

16,545
 

17590,761
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AMLLV 

PART II 
MANUFACTURING 

TOOLING 

STRUCTURE ASSEMBLY - E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.1.6-VI 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 6,458 62,771 

(2) Direct Distributabel 2,066 20,086 

Subtotal (A) 8,524 82,858 

(3) Training 93 910 

Subtotal (5) 8,618 83,768 

(4) Q&RA 1,723 16,753 

Total Tooling Labor 10,341 100,522 

Material 

(5) Tooling 11,301 

(6) Q&RA 517 

Subtotal (C) 11,818 

(7) Material & Adm. Burden 4,018 

Total Material 15,836 

Total Tooling Cost 116,358 
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AMLLV 

PART II
 
MANUFACTURING 

MANUFACTURING TEST
 

STRUCTURE ASSEMBLY - EiM 

ASSEMBLY OR SYSTEM
 

1ST UNIT COST
 

TABLE 5.2.1.6-VII
 

Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 

Total Mfg. Test Labor 


Material
 

(6) Q&RA 


(7) 	Mg. Tech.
 

Subtotal (E) 


(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars 

3,706 36,022 

1,185 11,526 

4,891 47,549 

1,565 15,215 

6,457 62,764 

71 690 

6,528 63,454 

124 1,464 

6,652 64,919 

1,305 12,690 

-7,957 77,609 

391 

608 

206 

815 

78,425 
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AMLLV 

PART III 

FACILITY LABOR 

STRUCTURE ASSEMBLY - E/M 

TABLE 5.2.1.6-VIII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 2,421 23,532 

Total Facility Labor Cost 2,421 23,532 
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AMLLV 
PAKT IV 

LOGISTIC LABOR 

STRUCTURE ASSEMBLY-

ASSEMBLY OR SYSTEM 

TABLE 5.2.1.6-IX 

E/M 

Element of Cost Manhours Dollars 

(1) Engineering 3,652 43,130' 

(2) Hardware 

(3) Material & Adm. Burden 

Total Material 

Total Logistic Cost 

204,512 

69,534 

274,046 

317,176 
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5.2.2 Systems 

The total first production unit cost of the systems for an engine module and the 
components thereof are displayed in Figure 5.2.2.0-1. Table 5.2.2.0-I is a 
total cost summary of the systems. Supporting documentation for each of the 
major components that are incluied in this cost summary are in the appropriate 
subparagraphs. 
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TOTAL SYSTEMS - 'ENGINE MODULE 

TAB3LE 5.2.2.0-1 
AMLLV COST SUMMARY 

£ PROGRAM MGMT. CONT. END ITEM 
A [ 

FACILITIES LOGISTICS 
B[ CE[] (Il. THOUSANDS) 

TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
N/H $ N/H $ q TE / 

PROGRAM EXECUTIVE S 61 5 61 

PROGRAM PLAN. & REPT. 1- 155 13 155 

INDUSTRIAL RELATIONS 2 28 2 28 

ENGINEERING 57 678 18 103 65 781 

LAB TECHNICIANS ' ilii1 ii 

TOOLING 15 146 15 146 

PRODUCTION, 244 2,373 244 2,373 
MANUFACTURING TEST 12 110 12 110 

MANUFACTURING TECH. 6 75 6 75 
Q& RA 74 730 74 730 

FACILITIES 1 56 5 56 

DIRECT DIST 87 841 .... 8 841 

TRAINING 4 39 4 39 

TOTAL DIRECT LABOR 20 244 510 5,103 5 56 E 103 543 5,506 

MATERIAL 1,282 1,282 

LOGISTIC HARDWARE 484 484 
BURDEN 437 164 601 

TOT MATERIAL 1,719 648 2,367 

TOTAL OTHER 

TOTAL COST 244 6,822 56 751 7,873 



$ 3,94 
7°
 

5.2.2.2 

ILTC0NTROL
 

59.2.2.4 

NOTES: 

DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 

DESIGNATE APPICABLE SECTION 
NUMBER FOR COST DETAILS. 

FIGURE 5.2.2.0-1 ENGINE MODULE SYSTEMS COST FLOW DIAGRAM 
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5.2.2.1 Propulsion and Mechanical System 

Preceding page b 
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TABLE 5.2.2.1-I 
ANLLV COST SUMMARY PROP. & MECH. - ENGINE MODULE A [ B EJ CI (I: THOUSAndS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS 

ELEMENT OF COST PART I PART II PART III PART IV TOTAL 
_/H N OTHER N _ $ 

PROGRAM EXECUTIVE 2 25- 2 25 

PROGRAM PLAN. & REPT. 5 62 5 62 

INDUSTRIAL RELATIONS 1 11 1 11 

ENGINEERING 22 267 _ 3 40 25 307 

LAB TECHNICIANS 4 44 4 44 

TOOLING 6 58 6 58-

PROGUCTION 98 955 98 255 
MANUFACTURING TEST 5 ,5 5 45. 

MANUFACTURING TECH. 3 30 ,3 30 

S Q& RA 30 292 30 292 

FACILITIES 2 22 2 22 

DIRECT DIST 35 332 35 339 

TRAINING 2 i5 2 15 

TOTAL DIRECT LABOR 8 98 205 2.q52 22 1 40 218 2.20_ , 

MATERIAL _____ I .IlO ,,, 

LOGISTIC HARDWARE 191 191 
BURDEN 442 

TOTAL MATERIAL 1,48? 256 1,742 

TOTAL OTHER 

TOTAL COST 98 3,532 22 



AMLLV 

PART I 

pROP. & MECH. - E/M 

ASSEMBLY OR SYSTEM 

FIRST UNIT 

Element of Cost 
TABLE 5;2.2.1-I 

Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

22,594 

3,406 

4,519 

98,262 

6,036 

4,572 

29,962. 

2,263 

2,608 

Total Direct Labor 174,222 

Program Executive 

-Program Planning & Reporting 

Industrial Relations 

2,091 

5,227 

1,132 

24,690 

61,726 

11,007 

Total Labor - Part I 8,450 97,423 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative.Burden 

105' 

113 

218 

74 

Total Material 
292 

97,715
TOTAL COST - PART I 
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TABLE 5.2.2.1-I( 

AMLLV PART II COS S-USOXRY - PROP. & MECH. FIRST UNIT A B C (IN THOUSANDS) 

ELEMENT OF COSTELEMENT OM/H 
ENGINEERING 

$ 
PRODUCTION 

M/H $ 
TOOLING 

M/H $ 

TEST 

M/H $ M/H 

TOTAL 

$ 

ENGINEERING 22 267 22 267 

LAB TECHNICIANS 5 44 5 44 

TOOLING 6 66 98 

PRODUCTION 98 955 98 9 

MANUFACTURING TEST 5 45 5 45 

MANUFACTURING TECH. 3 29 1 3 30 

Q & R A 1 9 26 25 2 16 1 12 30 292 

DIRECT DIST 31 306 2 19 1 14 34 339 

TRAINING 2 14 1 1 2 15 

TOTAL DIRECT LAOR 28 320 160 1,559 10 94 '7 7 205 . ,0245 

MATERIAL 

LAB. TECHNICIANS 10 10 

TOOLING. 10 10 

PRODUCTION 1,076 1.076 

MFG. TECHNICIANS 4 2 6 
Q & R A 8 1 1 10 
SUBTOTAL 10 1,088 11 _110 1, 

MAT: & ADM. RtRE:7 370 4 377 

TOTAL MATERIAL 1 1,458 15 3 1,487 

TOTAL PART 7 333 01-7 109 76 3,532 



ANLLV
 

PART II
 
ENGINEERING
 

PROPULSION & MECHANICAL SYSTEM - E/M 

ASSEMBLY OR SYSTEM
 

TABLE 5.2.2.1-IV
 

Manhours Dollars

Element of Cost 


22,126 261,308

Design Development 


5,527
468 
Reliability Engineering 


22,594 266,835
(1) 	Subtotal (A) 


4,519 
 43,924
 
(2) Laboratory Technicians 


27,113 310,759
Subtotal (B) 


904 
 8,787
 
(3) Q&RA 

319,546
28,017

Total Engineering Labor 


Material
 
9,490
 

(4) Lab. Tech. 


(5) 	 Q&RA 
9,761 

Subtotal (C) 


3,319

(6) Material & Adm. Burden 


13,080

Total Material 


332,626

Total Engineering Cost 


899
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AMLLV 

PART II 
MANUFACTURI NG 

PRODUCTION 

PROPULSION & MECHANICAL SYSTE&S- E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.2.1-V (In thousands) 

Element of Cost Manhours Dollars 

(1) Fabrication & Assembly 
(2) Miscellaneous Charges 
(3) Maintain & Add in Scope Changes 

69,281 
5,404 

762 

$ 673 
53 

7 

Subtotal (A) 75,447 733 

(4) Tool & Production Planning 22,815 222 

Subtotal (B) 98,262 955 

(5) Direct Distributable 31,444 306 

Subtotal (C) 129,706 1,261 

(6) Training 1427 14 

Subtotal (D) 131,133 1',275 

(7) Q&RA 26,227 255 

(8) Mfg. Tech. 2,492 29 

Total Production Labor 159-852 _559 

Material 

(9) Raw Material & Standards 
(10) Q&RA 

1,076 
8 

(11) Mfg, Tech. 

Material Subtotal 1,088 

(12) Material & Adm. Burden 370 

Total Material $ 1,458 

Total Production Cost $ 3,017 
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AMLLV 

PART II 
MANUFACTURING 

TOOLING 

PROPULSION & MECHANICAL SYSTEM - E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.2.1-VI 

Element of Cost Manhours DOu1ark 

(1) Sustaining Tooling 6,036 58,670 

(2) Direct Distributabel 1,932 18,779 

Subtotal (A) 7,968 77,449 

(3) Training 88 855 

Subtotal (B) 8,056 78,304 

(4) Q&RA 1,61 15,659 

Total Tooling Labor 9,667 93,963 

Material 

(5) Tooling 
10,563 

(6) Q&RA 
483 

Subtotal (C) 
11,046 

(7) Material & Adm. Burden 
3,756 

Total Material 
14,802 

Total Tooling Cost 
$ 108,765 
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AMLLV 
PART II 

MANUFACTURING
 
MANUFACTURING TEST
 

PROP. & MECH. SYSTEM - E/M
 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.2.2..1-vii
 

Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) 	Q&RA 


Total Mfg. Test Labor 


Material
 

(63 Q&RA 


(7) 	Mfg. Tech. 


Subtotal (E) 


(8, -Material &'Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours DoJars 

3,464 33,670 

1,108 10,774 

4,572 44,444 

1,463 14,221 

6,036 58,665 

66 644 

5,102 59,309 

116 1,369 

6,218 60,678 

1,220 11,861 

7,438 72,539 

1,366 

2,203 

3,568 

193 

3,762 

76,301 
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AMLLV 

PART III 
FACILITY LABOR 

PROPULSION & MECHANICAL SYSTEM- E/M 

ASSEMBLY OR SYSTEM 
IST UNIT COST 

TABLE 5.2.2.1-VIII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 2,263 $ 21,996 

TOTAL FACILITY LABOR COST $ 21,996 
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AMLLV 

PART 1V 
LOGISTIC LABOR 

PROPULSION & MECHANICAL SYSTEM - E/M 
ASSEMBLY OR SYSTEM 

TABLE 5.2.2.1-IX 

Element of Cost Manhours Dollars 

Engineering 3,406 40,225 

Hardware 190,736 

Material & Adm. Burden 64,850 

Total Material 255,586 

Total Logistic Cost 295,811 
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5.2.2.2 Electrical System 
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TABLE 5.2.2.2-I 

AMLLV COST SUMMARY ELECTRICAL - ENGINE MODULE A [I BE C[ ] (i: TROUSA2DS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS TOT AL 

ELEMENT OF COST PART 
M/H 

I 
$ 

PART 
M/H 

II 
$ 

PART III 
$ 

PART IV 
$ 

OTHER 
M/H 

PROGRAM EXECUTIVE* 2 21 2 21 

PROGRAM PLAN. & REPT. 4 54 4 54 

INDUSTRIAL RELATIONS 1 10 1 10 

ENGINEERING 9 103 1 16 10 119 

LAB TECHNICIANS 2 17 2 17 

TOOLING 6 57 6 57 

PRODUCTION 6 931 96 931 

MANUFACTURING TEST 4 43 4 43 

MANUFACTURING TECH. 2 30 2 30 

m Q& RA 2 279 29 279 

FACILITIES 2 22 2 22 

DIRECT DIST 4 330 34 330 

TRAINING 1 15 1 15 

TOTAL DIRECT LABOR 8 13 .1,805- 2 22 1 16 193 1,928 

MATERIAL 46 46 

LOGISTIC HARDWARE __._73 ..... 

BURDEN 16 25 41 

TOTAL MATERIAL 62 l I 98 160 

TOTAL OTHER 

TOTAL COST 85 1,867 22 114 2,088 



AMLLV 

PART I 
ELECTRICAL - E/M 

ASSEMBLY OR SYSTEM 

TABLE 5.2.2.2-II 

Element of Cost Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

8,690 

1,310 

1.738 

95,820 

5,886 

4,459 

28,684 

2,207 

2,543 

Total Direct Labor 151,337 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1,816 

4,540 

984 

21,447 

53,619 

9,561 

Total Labor - Part I 7,340 84,627 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

91 
98 

189 

64 

Total Material 53 

TOTAL COST - PART I 84,880 

Qn*7 



TABLE 5.2.2.2-111 
AMLLV PART II COS: S I4ARY- ELECTRICAL - E/M A ] BE C (IN THOUSANDS 

ELEMENT OF COST 
_________ 

ENGINEERING 
M/H $ 

PRODUCTION 
M/N $ 

TOOLING 
M/H $ 

TEST 
NH . M/H$ 

TOTAL 
__$_$__lH__ 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

9 

2 

103 

17 

96 991 
6 57 

9 
2 

6 
96 

103 

17 

57 

9 1 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 

DIRECT DIST 

TRAINING 
TOTAL DIRECT LABCR 11 123 

2 

26 

31 

1 
156 

29 

249 

298 

13 
1,520 

1 
2 

9 

15 
19 

1 
92 

4 

1 
2 

7 

43 

12 

14 

1 
70 

4 

2 

28 

35 

2 
183 

43 

30 

279 
330 

15 
1,805 

MATERIAL 

LAB. TECHNICIANS 4 4 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 

Q & R A 

SUBTOTAL 

MAT.'& ADM. E-'RDE:: 

TOTAL MATERIAL 

4 

1 

5 

19 

4 

8 

3i 
11 

42 

10 

1 

11 

3 
14 

1 

1 

1 

10 

19 

4 
10 

46 

16 

62 

TOTAL PART I S7 128 1,562 106 71 1,867 



ANLLV 
PART II 

ENGINEERING 

ELECTRICAL SYSTEM - E/M 

ASSEMBLY OR SYSTEM 

TABLE 5.2.2.2-IV 

Element of Cost Manhours Do l'lat:, 

Design Development 8,510 100,503 

Rel]ability Engineering 

(1) Subtotal (A) 

180 

8,690 

2,126 

102,629 

(2) Laboratory Technicians 

Subtotal (B) 

1,738 

10,428 

16,893 

119,522 

(3) Q&RA 348 3,38 

Total Engineering Labor 10,776 122,905 

Material 

(4) Lab. Tech. 3,650 

(5) Q&RA 104 

Subtotal (C) 

(6) Material & Adm. Burden 

Total Material 

3,754 

1,276 

5,030 

Total Engineering Cost 127,935 
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AMLLV 
PART II 

MANUFACTURING 
PRODUCTION 

ELECTRICAL SYSTEM - E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST
 

(Dollars in Thousands)

TABLE 5.2.2.2-V 

Element of Cost Manhours Dollars 

(1) Fabrication & Assembly 67,559 $ 657 
(2) Miscellaneous Charges 5,270 51 
(3) Maintain & Add in Scope Changes 743 7 

Subtotal (A) 73,572 715 

(4) Tool & Production Planning 22,248 216 

Subtotal (B) 
9 
5,820 931 

(5) Direct Distributable 30,662 298 

Subtotal (C) 126,482 1,229 

(6) Training 1,39'1 13 

Subtotal (D) 127,873 1,242 

(7) Q&RA 25,575 249 
(8) Mfg. Tech. 2,430 29 

Total Production Labor 155,878 $ 1,520 

Material 

(9) Raw Material & Standards 19 
(10) Q&RA 8 
(11) Mfg. Tech. 4 

Material Subtotal 31 

(12) Material & Adm. Burden 11 

Total Material $ 42 

Total Production Cost $ 1,562 
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AMLLV 
PART II 

MANUFACTURING 
TOOLING 

ELECTRICAL SYSTEMS - E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.2.2-Vi 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 5,886 $ 57,212 

(2) Direct Distributabel 1,884 18,312 

Subtotal (A) 7,770 75,524 

(3) Training 85 826 

Subtotal (B) 7,855 76,350 

(4) Q&RA 1,571 15,270 

Total Tooling Labor 9,426 $ 91,620 

Material 

(5) Tooling 10,301 

(6) Q&RA 471 

Subtotal (C) 10,772 

(7) Material & Adm. Burden 3,662 

Total Material $ 14,434 

Total Tooling Cost $ 106,054 
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AMLLV 
PART II
 

MANUFACTURING
 
MANUFACTURING TEST
 

ELECTRICAL SYSTEM - E/M
 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.2.2.2-VII
 

Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


.(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 


Total Mfg. Test Labor 


Material
 

(6) Q&RA 

(7) 	Mfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost
 

Manhours Doltars 

3,378 32,834 

1,081 10,506 

4,459 43,340 

1,427 13,868 

5,886 57,208 

65 629 

5,951 57,837 

113 1,335 

6,034 59,172 

1,190 11,567 

7,254 70,739 

357 

198 

555 

189 

744 

71,483 
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AMLLV 
PART III 

FACILITY LABOR 

ELECTRICAL SYSTEP- - E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.2.2-VIII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 2,207 $21,452 

TOTAL FACILITY LABOR COST $21,452 
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AMLLV 

PART IV 
LOGISTIC LABOR 

ELECTRICAL SYSTEM - E/M 
ASSEMBLY OR SYSTEM 

TABLE 5.2.2.2-IX 

Element of Cost Manhours Dollars 

Engineering 1,310 471 

Hardware 73,360 

Material & Adm. Burden .24,942 

Total Material 98,302 

Total Logistic Cost 113,773 
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5.2.2.3 Instrumentation System 
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TABLE 5.2.2.3-I 

AMLLV COST SUMMARY INSTRUMENTATION - ENGINE MODULE A El B[:] Ca (IU THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TO:AL 
EENT OF COST PART I PART II PART III PART IV OTHER 

___________ /H $__ M/H $ $ _____ $____ 

PROGRAM EXECUTI VE 1 12 1 12 

PROGRAM PLAN. & REPT. 3 31 3 31 

INDUSTRIAL RELATIONS 6 6 

ENGINEERING 22 257 3 39 25 296 

LAB TECHNICIANS 4 42 4 42 

TOOLING 2 23 2 23 

PRODUCTION ,, 39 379 
MANUFACTURING TEST 2 ]. 2 18 

MANUFACTURING TECH. 1 12 1 12 

Q_& R.A 12 k. O 1 2 120 
FACILITIES 19 1 9 

DIRECT DIST 14 134 14 134 
TRAINING 1 6 1 6 
TOTAL DIRECT LABOR 4 49 97 991 1. 9 3 39 105 1,088 

MATERIAL 45 45 
LOGISTIC HARDWARE 183 183 
BURDEN, 8 

TOTAL MATERIAL 61 306 

TOTAL OTHER 

TOTAL COST 



AMLLV 

PART I 

INSTRUMENTATION - E!M 
ASSEMBLY OR SYSTEM 

Element of Cost 

Direct Labor 

TABLE 5.2.2.3-I 

Manhours Manhours Dollars 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

21,725 

3,275 

4,345 

38,967 

2,394 

1,814 

12,392 

898 

1,034 

[otal Direct Labor 86,844 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1,042 

2,605 

564 

12,307 

30,769 

5,486 

Total Labor - Part I 4,211 48,562 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

52 

56 

108 

Material & Administrative Burden 

Total Material 145 

TOTAL COST - PART I 

917 

48,707 



TABLE 5.2.2.3-I1 

AMLLV PART II COST S':1411RY INSTRUMENTATION - E/M B[] CR (IN THOUSANDS) 

ELEMENT OF COST ENGINEERING 
M/H $ 

PRODUCTION 
M/H $ 

TOOLING 
MN/H 

TEST 

M/H $ M/H 

TOTAL 

$ 
ENGINEERING 22 257 22 257 

LAB TECHNICIANS 4 42 4 42 

TOOLING 2 23 2 23 
PRODUCTION 39 379 39 379 

MANUFACTURING TEST 2 17 2 17 

MANUFACTURING TECH. 1 12 1 12 

Q & R A 1 9 10 101 1 6 5 12 121 
DIRECT DIST 12 121 1 8 1 6 14 135 
TRAINING 1 5 1 5 
TOTAL DIRECT LABOR 7 _08 63 618 4 37 3 28 97 991 

MATERIAL 

LAB. TECHNICIANS 9 9 
TOOLING 4 4 
PRODUCTION 26 26 
MFG. TECHNICIAlNS 2 2 
Q& RA 1 3 4 
SUBTOTAL 10 31 4 45 

MAT. & ADM. ERoE:3 11 2 16 

TOTAL MATERIAL 13 42 6 61 

TOTAL PART i! 321 660 43 28 1,052 



AMLLV
 
PART II
 

ENGINEERING
 

INSTRUMENTATION SYSTEM - E/M 

ASSEMBLY OR SYSTEM
 

TABLE 5.2.2.3-IV
 

Manhours Dollars
 

21,275 251,258
 

Element of Cost 


Design Development 


450 5,314
Reliability Engineering 


21,725 256,572

(1) Subtotal (A) 


4,345 42,233
 

26,070 298,805
 

(2) Laboratory Technicians 


Subtotal (B) 


869 
 8,447
 
(3) Q&RA 


26,939 307,252
Total Engineering Laboi 


Material
 

9,125

(4) Lab. 	Tech. 


1,261
 

(5) Q&RA 
10,386
 

Subtotal (C) 


3,191

(6) 	Material & Adm. Burden 


Total Material 
 13,577
 
320,829
 

Total Engineering Cost
 

919
 



AMLLV 
PART II 

MANUFACTURING 
PRODUCTION 

INSTRUMENTATION SYSTEM - E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.2.3-V 

Element of Cost 

(1) Fabrication & Assembly 
(2) Miscellaneous Charges 
(3) Maintain & Add in Scope Changes 

Manhours 

27,474 
2,143 
302 

Dollars 
(I-WTlioisands) 

$ 267 
21 
3 

Subtotal (A) 29,919 291 

(4) Tool & Production Planning 9,048 88 

Subtotal (B) 38,967 379 

(5) Direct Distributable 12,469 121 

Subtotal (C) 51,436 500 

(6) Training 566 5 

Subtotal (D) 52,002 505 

(7) Q&RA 
(8) Mfg. Tech. 

10,400 
988 

101 
12 

Total Production Labor 63 390 $ 618 

Material 

(9) Raw Material & Standards 
(10) Q&RA 
(11) Mfg. Tech. 

$ 26 
3 
2 

Material Subtotal 31 

(12) Material & Adm. Burden 11 

Total Material 42 

Total Production Cost $ 660 

920
 



AMLLV 

PART II' 
MANUFACTURING 

TOOLING 

INSTRUMENTATION SYSTEM - E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.2.3-VI 

Element of Cost Manhours Do!lars 

(1) Sustaining Tooling 2,394 $ 23,270 

(2) Direct Distributable 766 7,446 

Subtotal (A) 3,160 30,716 

(3) Training 35 340 

Subtotal (B) 3,195 31,056 

(4) Q&RA 639 6,211 

Total Tooling Labor 2 $ 37,267 

Material 

(5) Tooling $ 4,190 

(6) Q&RA 192 

Subtotal (C) 4,382 

(7) Material & Adm. Burden 1,490 

Total Material 5,872 

Total Tooling Cost $ & 

921
 



AMLLV 
PART IT 

MANUFACTUR1NG
 
MANUFACTURING TEST
 

INSTRUMENTATION SYoTEM - E/M 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

2

TABLE 5. .2.3-VII
 

Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 


Total Mfg. Test Labor 


Material
 

(6) Q&RA 


(7) 	Mfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars 

1,374 13,355 

440 4,273 

1,814 17,628 

580 5,641 

2,394 23,269 

26 256 

2,420 23,525 

46 542 

2,466 24,067 

484 3,704 

2,950 27,771 

145 

80 

225 

77 

302 

28,073 

922
 



ANLLV 

PART III 
FACILITY LABOR 

INSTRUMENTATION SYSTEM-

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.2.3-VIII 

E/M 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 898 $ 8,729 

TOTAL FACILITY LABOR COST $ 8_,29 

923
 



AMLLV 
PART IV 

LOGISTIC LABOR 

INSTRUMENTATION SYTEM -
ASSEMBLY OR SYSTEM 

TABLE F5.2.2.3-IX 

E/M 

Element of Cost Manhours Dollars 

Engineering 3,275 38,678 

Hardware 183,400 

Material & Adm. Burden 62,356 

Total Material 245,756 

Total Logistic Cost 284,434 

924
 



5.2.2.4 Flight Control 

925
 



TABLE 5.2.2.4-I 

AMLLV COST SUMMARY FLIGHT CONTROL - ENGINE MODULE A I B EJ CE:] (1 THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 

N/H $ N/H s ___ ___ $__ 

PROGRAM XECUTIVE' 3 .... .. 3 

PROGRAM PLAN. & REPT. 1 8 1 8 

INDUSTRIAL RELATIONS 1 1 

ENGINEERING 4 51 8 5 59 

LAB TECHNICIANS 1 8 1 8 

TOOLING 1 7 ..... 1 2 

PRODUOTON 11 108 -0 11 

MANUFACTURING TEST 1 j " 1 

MANUFACTURING TECH. , 

ko Q& RA . 40 . 3... 40 

r FACILITIES 

DIRECT DIST ... 8 ,,L8. 3 

TRAINING 2 , , 2 

TOTAL DIRECT LABOR 1 12 25 262 3 8 27 285 

MATERIAL 82 82 

LOGISTIC HARDWARE _ _37 ...... 37 

BURDEN 9R . , 

TOTAL MATERIAL uO 9. 

TOTAL OTHER 

TOTAL COST 12 372 3 57 444 



AMLLV 

PART I
 

FLIGHT CONTROL - E/M
 

ASSEMBLY OR SYSTEM
 

TABLE 5.2.2.4-11
 

Element of Cost Manhours Manhours Dollars 

Direct Labor 

Engineering 4,345 

Logistics 655 

Laboratory Technician 869 

Production 11,067 

Tooling 680 

Manufacturing Test 515 

Q&RA 3,447 

Facilities 255 

Manufacturing Technician 294
 

Total Direct Labo" 22,127
 

266 3,136

Program Executive 


Program Planning & Reporting 664 7,839
 

Industrial Relations 144 1,398
 

Total Labor - Part I 	 1,074 12,373
 

Material
 

Program Planning & Reporting 	 13
 

14
Industrial Relations 


27Material Subtotal 

9
 

36
 

Material & Administrative Burden 


Total Material 


12,409
TOTAL COST - PART I 

927 



TABLE 5.2.2.4-111 

ARLLV PART II COST S3 - Y -. FLIGHT CONTROL - E/M B F] C (IN TH')USNDS) 

ELEMENT OF ENGINEERINGCOS:T_____M/H $ 
PRODUCTION 
M/N 

TOOLING 

M/H s 

TEST 

M!H $ M/H 

TOTL 

$ 

ENGINEERING 4 51 4 51 
LAB TECHNICIANS 1 8 1 8 

TOOLING 1 7 1 7 
PRODUCTION 11 108 11 108 

MANUFACTURING TEST 1 5 1 5 
MANUFACTURING TECH. 3 3 
Q & R A 2 3 35 2 1 3' 40 
DIRECT DIST 4 34 2 2 4 38 
TRAINING 
TOTAL DIRECT LA_%3R
T C 5 61 18 

2 
182 1 11 1 8 25 

2 
.622 

MATERIAL -

LAB. TECHNICIANS 2 2 
TOOLING 1 1 

PRODUCTION 78 78 

MFG. TECHNICIA-S 
Q& RA __ i__ 1 

-SUBTOTAL 1 82 
RAT. & ADM. 1LS::1 27 28 

TOTAL MATERIAL 3 106 1 110 

TOTAL PART :: c',2 64 288 12 8 372 



AMLLV 

PART II
 
ENGINEERING
 

FLIGHT CONTROL SYSTEM - E/M
 

ASSEMBLY OR SYSTEM
 
TABLE 5.2.2.4-IV
 

Element of Cost 
 Manhours Dollars
 

Design Development 4,255 
 50,252
 

Reliability Engineering 
 90 1,062
 

(1) Subtotal (A) 
 4,345 51,314
 

(2) 	Laboratory Technicians 869 8,447
 

Subtotal (B) 
 5,214 59,761
 

(3') Q&RA 
 174 1,691
 

Total Engineering Labor 5,388 61,452
 

Material
 

(4) Lab. 	Tech. 
 1,825
 

(5) Q&RA 
 52
 

Subtotal'(C) 
 1,877
 

(6) Material & Adm. Burden 
 638
 

Total Material 
 2,515
 

Total Engineering Cost 63,967
 

929
 



AMLLV 
PART II
 

MANUFACTURI NG
 
PRODUCTION
 

FLIGHT CONTROL SYSTEM- E/M
 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.2.4-V (Dollars in Thousands) 

Element of Cost Manhours Dollars 

(1) Fabrication & Assembly 
(2) Miscellaneous Charges 
(3) Maintain & Add in Scope Changes 

7,802 
609 
86 

$ 76 
6 
1 

Subtotal (A) 8,497 83 

(4) Tool & Production Planning 2,570 25 

Subtotal (B) 11,067 108 

(5) Direct Distributable 3,541 34 

Subtotal (C) 14,608 142 

(6) Training 161 2 

Subtotal (D) 14,769 144 

(7) 
(8) 

Q&RA 
Mfg. Tech. 

2,954 
2'81 

35 
3 

Total Production Labor 18,004 $ 182 

Material 

(9) Raw Material & Standards 
(10) Q&RA 

78 
1 

(11) Mfg. Tech. 

Material Subtotal 79 

(12) Material &'Adm. Burden 27 

Total Material $ 106 

Total Production Cost $ 288 

930
 



AMLLV
 

PART Il 
MANUFACTURING 

TOOLING
 

PLIGHT CONTROL SYSTEM- E/M
 

ASSEMBLY 	 OR SYSTEM 
1ST UNIT COST
 

TABLE 5.2.2.4-vi
 

Element of Cost 	 Manhours __Ir':. 

(1) Sustaining Tooling 	 680 $ 6,610 

(2) 	Direct Distributabel 218 2,119 

Subtotal (A) 898 8,729 

(3) 	 Training 10 97 

Subtotal (B) 908 8,826 

(4) 	 Q&RA 182 1,769 

Total Tooling Labor 1,090 $ 10,595 

Material
 

(5) Tooling 	 1,190 

(6) 	 Q&RA 55 

Subtotal (C) 1,245
 

(7) 	Material & Adm. Burden 423
 

Total Material 
 $ 1,668 

$ 12,263Total Tooling Cost 


931
 



AMLLV
 

PART II
 
MANUFACTURING
 

MANUFACTURING TEST 

FLIGHT CONTROL SYSTEM -

ASSEMBLY OR SYSTEM
 
1ST.UNIT COST
 

TABLE 5.2.2.4_VI 


Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 

Total Mfg. Test Labor 


.Material
 

(6) Q&RA 


(7) 	Mfg. Tech. 


Subtotal (E) 


(8) Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


E/M 

M 

Manhours Dollars
 

390 3,791
 

125 1,213
 

515 5,004
 

165 1,601
 

680 6,605
 

7 72
 

687 6,677
 

13 154
 

700 6,831
 

137 1,335
 

837 8,166
 

41
 

23 

64
 

22
 

86
 

8,252
 

932
 



AMLLV 

PART III 
FACILITY LABOR 

FLIGHT CONTROL SYSTE14 - E/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.2.2.4-VIII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 255 $ 2,479 

TOTAL FACILITY LABOR COST $ 2,479 

933
 



AMLLV 

PART IV 
LOGISTIC LABOR 

FLIGHT CONTROL SYSTEM 
ASSEMBLY OR SYSTEM 
TABLE 5.2.2.4-IX 

- E/M 

Element of Cost Manhours Dollars 

Engineering 

Hardware 

655 7,736 

36,680 

Material & Adm. Burden 12,471 

Total Material 49,151 

Total Logistic Cost 56,887 

934
 



5.2.3 Injection Stage Liquid Engines 

Costs for the 250,000 pound (vacuum) thrust engine were developed from the 
parametric cost data supplied by Pratt and Whitney. 

935 



___ 

ENGINES - ENGINE MODULETABLE 5.2.3-1 
A 1] 851 Ca (I,, TRiOUSADS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TO7,L 

ELEMENT OF COST PART I PART II PART ,III" ART 'V OTHER 

AMLLV COST SUMMARY 


N/H $ N/H $ $ $ 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT_ 

INDUSTRIAL RELATIONS
 

ENGINEERING 200 200
 

LAB TECHNICIANS 

TOOLING 300 300
 

PRODUCTION 3,0
lO 3,100
 

MANUFACTURING TEST 200
 

MANUFACTURING TECH.
 

Q& RA 

FACILITIES.
 

DIRECT DIST _ 

TRAINING
 

TOTAL DIRECT LABOR 3,800 3,800
 

MATERIAL
 

LOGISTIC HARDWARE
 
BURDEN 

TOTAL MATERIAL
 

TOTAL OTHER
 

TOTAL COST 3,800 3,800
 



AMLLV 
ONE MODULE INJECTION STAGE
 

ENGINE 

TABLE 5.2.3.-II 

1ST UNIT 

$1.50M Avg. X 100 = $150M 

100th Unit (Cum.) 95% Curve = 76.5863 

$150M -. 76.5863 = $1.96M 

2 Units = 1.9500 (95%) X $1.96M $3.8M 

"C" COSTS 

Engineering .2M 

Test .2M 

Tooling (Maint.) .3M 

Fabrication 3•lM
 

Subtotal $3.SM 

• 250,000 Thrust
 

937
 



THIS PAGE INTENTIONALLY LEFT BLANK 

938
 



5.2.4 Engine Installation 

Installation costs associated with two engines were based
 
on manhour estimates which were derived from Saturn V historical data.
 
addition to the direct factory labor all supporting costs were included.
 

Preeding ag blank 
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TABLE 5.2.4-I ENGINE INSTALLATION - ENGINE MODULE 

AMLLV COST SUMMARY A [] B [] C[ (IN THOUSA)DS 
PROGRAM MGMT. CONT. END ITEM VACILITIEE LOGISTICS 

ELEMENT OF COST PART I PART II PART III PART IV OTHER TOTAL 
M/H $ N/H $ OTHER$ 

PROGRAM EXECUTIVE 1 1 
PROGRAM PLAN. & REPT. 2 2 
INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 2 2 

PRODUCTION 4 37 4 37 

MANUFACTURING TEST 1 1 1 1 
MANUFACTURING 

0I 
Q& RA 

TECH. 

1 
1 

1l 1 
1 

11 
FACILITIES 1 
DIRECT DIST 1 10 1 10 
TRAINING 1 1 

TOTAL DIRECT LABOR 3 7 63 1 7 67 

MATERIAL 1 1 
LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL -I 

TOTAL OTHER 

TOTAL COST 3 64 1 68 



AMLLV 

PART I 

ENGINE INSTALLATION 

ASSEMBL OR SYSTEMI 
TABLE 5.2.4-I1 

- E/M 

Element of Cost Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

3,838 

236 

132 

1,065 

88 

95 

Total Direct Labor 5,454 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

65 

164 

35 

772 

1,932 

344 

Total Labor - Part I 264 3,048 

Material 

Program Planning & Reporting 

Industrial Relations 

3 

4 

Material Subtotal 7 

Material & Administrative Burden 2 

Total Material 9 

TOTAL COST - PART I 3,057 

941 



TABLE 5.2.4-III 

AMLLV PART II COST $ ENGINE INSTALLATION - E/M - B C Ei' TNOUSNDS) 

ELEMENT OF ENGINEERINGCOS:T_________M/H $ 
PRODUCTION 

M/H $ 
TOO1NG 

M/H S 
TEST 

/H $ MIH 

TOTAL 

$ 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 2 2 
PRODUCTION 4 37 4 37 

MANUFACTURING TEST 1 

MANUFACTURING TECH. 1 1 

Q & R A I iO 1 I0 
DIRECT DIST 1 9 1 1 1 11 
TRAINING 1 1 
TOTAL DIRECT LABOR 6 58 3 2 6 63 

MATERIAL 

LAB. TECHNICIANS 

TOOLING 1 

PRODUCTION 

MFG. TECHNICIAI:S 

Q& RA 

SUBTOTAL 1 1 

MAT. & ADM. EPLE:: 

TOTAL MATERIAL 1 1 

TOTAL PART _________________ ___ 58 44 2 6464 



AMLLV 

PART II
 
MANUFACTURING
 

PRODUCTION
 

ENGINE INSTALLATION - E/M
 

ASSEMBLY OR SYSTEM

1ST UNIT COST
 

TABLE 5.2.4-IV
 

Element of-Cost 
 Manhours Dollars
 

(0) Fabrication & Assembly 	 2,706 $ 26,302 
(2) Miscellaneous Charges 	 211 2,051
(3) Maintain & Add in Scope Changes 30 292 

Subtotal (A) 2,947 28,645 

(4) Tool & Production Planning 	 891 8,660 

Subtotal (B) 	 3,838 37,305 

(5) Direct Distributable 	 943 9,166
 

Subtotal (C) 	 4,781 46,471
 

(6) Training 	 53 
 515 

Subtotal (D) 4,834 46,986 

(7) Q&RA 	 967 9,399 
(8) 	Mfg. Tech. 92 1,087 

Total Production Labor 5,893 $ 57,472 

'Material
 

,(9) Raw Material & Standards $ -0
(10) Q&RA 
 .290 
(11) Mfg. Tech. 	 161
 

Material Subtotal 	 451
 

(12) Material & Adm. Burden 153
 

Total Material 
 604
 

Total Production Cost $ 58,076
 

943
 



AMLLV 
PART Il 

MANUFACTURING 
TOOLING 

ENGINE INSTALLATION - E/M 

ASSEMBLY OR SYSTEM 
IST UNIT COST 

TABLE 5.2.4-V 

Element of Cost Manhours DJ! ;r. 

(1) Sustaining Tooling 236 $ 2,294 

(2) Direct Distributable 76 739 

Subtotal (A) 312 3,033 

(3) Training 3 ....29 

Subtotal (B) 315 3,062 

(4) Q&RA 63 612 

Total Tooling Labor 378 -4 3,674 

Material 

(5) Tooling $ 413 

(6) Q&RA 19 

Subtotal (C) 432 

(7) Material & Adm. Burden 147 

Total Material 579 

Total Tooling Cost $ 4,253 

944
 



AMLLV
 
PART II
 

MANUFACTURING
 
MANUFACTURING TEST
 

ENGINE INSTALLATION -


ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.2.4-VI
 

Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) 	 Q&RA 

Total Mfg. Test Labor 

Material
 

(6.) Q&RA 


(7) 	Mfg. Tech. 


Subtotal (E) 


(8) Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


E/M
 

Manhours Dollars
 

100 972
 

32 311
 

132 1,283
 

42 410
 

174 1,693
 

2 18
 

176 1,711
 

3 39
 

179 1,750
 

35 342
 

214 2,092
 

11
 

6
 

17
 

6
 

23
 

2,115
 

945
 



AMLLV 
PART III 

FACILITY LABOR 

ENGINE INSTALLATION 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

- E/M 

TABLE 5.2.4-VII 

Element of Cost Manhours Dollars 

(i) Direct Labor Hours 88 $ 855 

TOTAL FACILITY LABOR COST $ 855 

946
 



5.2.5 Propellant, Pressurants, and Gases 

Propellant costs used on the AMLLV Engine module were estimated for the 
following types of propellants: ° 

(1) LOX 
(2) LH2 
(3) LN2 
(4) GHe 
(5) GH 2 

These costs were based on current actual costs for the Saturn V. An appropriate 
burden was added to account for the support activities required for procurement. 

947 



TABLE 5.2.5-I
 

AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION
 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q& R A 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL
 

LOGISTIC HARDWARE 
BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER 


TOTAL COST 


PROPELLANT - ENGINE MODULE A ] B [ C[] (IN THOUSAifDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

PART I PART II PART III PART IV OTHER T 

H/H $ M/H $ s$ M/H $ 

730
 

730 730
 



AMLLV 

RECURRING 
PROPELLANT - E/M 

(IN THOUSANDS) 

TABLE 5.2.5-11 

Cubic Ft. Pounds Dollars 

LOX 2,977 $ 37 

LH2 518 263 

LN2 1,066 29 

GH20 
e 3,332 208 

GH2 816 8 

Propellant Cost $545 

Material and Administrative Burden 185 

TOTAL COST $730 

For one complete Launch Cycle. 

949
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5.2.6 Launch Operations 

The launch operations for the engine module are divided into two parts. The 
first and second launches (R&D flight test vehicles). The second part represents 
the costs for launches of the operational vehicles (third vehicle and subsequent 
vehicles). Each of these parts are divided into three major categories: 
1) Launch Control, 2) Launch Pad Operations, and 3) Off Site Support. Figure 
5.2.6.0-1 shows the delta costs of these categories and indicates the applicable 
sub-sections where the costs are shown in detail. 

The costs-reflected in this section are for launching of one engine module at a 
two per year launch rate. 

Precadin .page blank 
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TABLE 5.2.6.0-I IAUNCH OPERATIONS - ENGINE MODULE - 1 R&D FLIGHT VEHICLE 

A MLLV COST SUMMARY A El B[] Co 

ROGRAM MOT. CONT. END ITEM FACILITIES LOGISTICS 
II Il ART IV OTR

ELEMENT OF COST ,P.RT PART PART 

, Z'H$ M/H $ __ $ OTHER 

PROGRAM EXECUTIVE 1 183 


PROGRAM PLAN.& REPT. 3 451 


INDUSTRIAL RELATIONS 84 


ENGINEERING 102 1,220 


LAB TECHNICIANS 

TOOLING
 

PRODUCTION OR OPEN. 1,273 12,341 


MANUFACTURING TEST 

ko MANUFACTURING TECH. 

K> Q & R A 246 2,391 

FACILITIES
 

DISTDIRECT 
TRAINING
 

TOTAL DIRECT LABOR 61 718 1,621 15,992 


MATERIAL 8 


LOGISTIC HARDWARE
 

BURDEN 1I
 

'TOTAL MATERIAL 9 


TOTAL OTHER 

TOTAL COST.. ..ool 7 6
 

(Ill THOU3A.DS) 

TOTA 

M/H 

15 183 

38 451 

8 84 

102 1,220 

1,273 12,381
 

246 2,391
 

1,682 16,710
 

8 

9 

16,719
 

http:THOU3A.DS


LAUNCH OPERATIONS - OPERATIONAL VEHICLES (THIRD VEHICLE
 

TABLE 5.2.6.0-I AND SUBSEQUENT VEHICLES)
 
A MLLV COST SUMMARY 
 El 5] 1[ (1 THOUSA:DS) 

PR-.l'km MONT. CONT. END ITEM FACILITIES LOSIST T, 
A_ PART II PART !I P RT i 

ELEMENT OF COST 

M/N 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 262 2511 262 2,511 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION 320 2505 320 2,505
 

MANUFACTURING TEST
 

D MANUFACTURING TECH.
 

Q& RA 

FACILITIES"
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 582 5016 582 5,016 

MATERIAL 28 28
 

LOGISTIC HARDWARE
 

BURDEN 

. ..... , , 
TOTAL MATERI.L 28 ........ 28
 

TOTAL OTHER
 

TOTAL COST 
 5044 
 5,044 



FIXED COSTS - AFTER 2ND LAUNCH 

SLAUNCH L,^NCTmc 

OPERATIONS CONCOt, S 

5.2.6.0 DLA ARITHSD 5.2.6.1LIIAUNCHI AD$144... 
-

SUPPORTLY 
$2,808 

5.2.6.3| 

FIXED COSTS - 2 RTD FLIGHT VEHICLES (INCLUDES ADDITIONAL COSTS 
FOR 9 MONTH CYCLE TIME, INCREASED SE &I AND INSTRUMNTATION) 

LAUNCH JI LAUNCH 
G 2 ENI 

DESINATEAPPLCAFL
OPERATION 

SETO 
S C FDTROL 

$16,719 " $2,658 

. $4,753 

IOFF SITE II SUPPORT 

NOTES: 

DOLLARS ARE IN THOUSANDS. 
.NUMBERS IN LOWER RIGHT CORNER 

DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 

*COSTS SHOWN ABOVE ARE INCREASED 
B3Y A FACTOR OF APPROXIMATELY 
3. 315 FOR THE FLIGHT VEHICLES 

FIGURE 5.2.6.0-i ENGINE MODULE LAUNCH OPERATIONS COST FLOW DIAGRAM 
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5.2.6.1 Launch Control 
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TABLE 5. 2. 6. 1-I LAUNCH CONTROL CENTER - ENGINE MODULE - I R&D FLIGHT VEHICLE 

AMLLV COST SUMMARY <4 A [ BE] C 2 (IN THOUSALDS) 

PRIGRAN MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 

Y'H $ M/ IH $ 

PROGRAM EXECUTI 2 29 .... 2 29 

PROGRAM PLAN.& REPT. 6 72 6 72 

INDUSTRIAL RELATIONS 1 13 1 13 

ENGINEERING 16 194 16 194 

LAB TECHNICIANS 

TOOLING 

PRODUCTION OR OPER. ... .... .202 1,968 - 202 1,968 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q&RA 39 380 .. 39 380 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 9 114 2,542 -266 2,656 

MATERIAL 2 2 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 2 2 

TOTAL OTHER 

TOTAL COST 114 2,544 2,658 



AIMLV 

PART I 

LAUNCH CONTROL CENTER - EA1 
ASSEMBIY OR SYSTEM 

FIRT TIT 
TABLE 5.2.6.1-II 

Element of Cost 1anhours 
(In 

Manhours 
Thousands) 

Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

16 

202 

39 

M1anufacturing Technician 

Total Direct Labor 

Program Executive 2 29 

Program Planning & Reporting 6 72 

Industrial Relations 1 13 

Total Labor - Part I 9 ll 

Material 

Program Planning & Reporting 

Industrial Relations 

Haterial Subtotal 

aterial & Administrative 

Total Material 

Burden 

TOTAL COST - PART I 114 

957 



TABLE 5.2.6.1-111 

A MLLV PART 11 COST SUMMARY 
LAUNCH CONTROL CENTER - N/M 

-. 

ELEMENT OF COST 

ENGINEERING 

LAB TECHNICIANS 

ENGIJEERING 

N/H $ 

16 IM 

PRQDUCTION 

M/H $ 

TOOLING 

M/H $ 

TES 

M!H 

T 

, S-$ 

16 194 

TOOLING 

PRODUCTION 

IIUFACTURTNG TEST 

202 1,968 202 1,968 

M.NUFACTURING TECH. 

Q & R A 

DIRECT DIST 

TRAINING 

')TAL DIRECT LAEOR 16 194 

39 

241 

380 

2,348 

39 

257 

380 

2,542 

P l. TECHNICIA1'S 

?REDUJCTION 

MFG. TECHNICIANS 
Q& RP. 

SUBTOTAL 

MAT. & AID. BRDEC 

TOTAL MATERIAL 

2 

2 

2 

2 

2 

TOTAL PART i- -3- 194 2,350 2,544 



AlffZV 
RECURRING 

LAUNCH OPERATIONS 

LAUNCH CONTROL CENTER - E/T 

TABLE 5.2.6.l-IV 

(IN THOUSANDS) 
Element of Cost Manhours Dollars 

Engineering: 

Design Support 16 194 

TOTAL COST 16A 

959
 



AMLLV 
IAUNCH OFERATIONS 

LAUNCH CONTROL CENTER - E/MFIRST UNIT
TABLE 5.2.6.1-V (In Thousands) 

Element of Cost 
 Manhours Dollars
 

Operations:
 

Launch Vehicle 
 ill 1,082

Technical Support 
 91 886 

Subtotal A 
 202 1,968
 

Q&RA 39 380 

Total Labor 
 241 2,3A8
 

Material 

Q&RA 
 2
 

Total Material 
 2
 

TOTAL COST 
 $2350 

960
 



5.2.6.2 Launch Pad 
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TABLE 5.2.6.2-I LAUNCH PAD - ENGINE MODULE - 1 R&D FLIGHT VEHICLE 
A MLLV COST SUMMARY A [ B ] C ((IN THOU3A:0S) 

PR3GRAM GEMT.CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV OTHE TOTALELEMENT OF COST 

M'H H/HOTHER 
____ $ H//H 

PROGRAM EXECUTIVE 4 52 4 52 

PROGRAM PLAN.& REPT. U 128 11 128 
INDUSTRIAL RELATIONS 2 24 2 24 

ENGINEERING 29 347 29 347
 

LAB TECHNICIANS
 

TOOLING
 

PRODUCTION OR OPER. 362 3,520 362 3,520
 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q& RA 70 680 70 680 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR 17 204 461 4,547 478 4,751
 

MATERIAL 2
 

LOGISTIC HARDWARE
 

BURDEN 

TOTAL MATERIAL 2 2 

TOTAL OTHER
 

TOTAL COST 204 4,549 4,753
 



AMLLV 

PART I 
LAUNCH PAD - E/M 
ASSEMBLY OR SYSTEM 

FIRST UNIT 

TABLE 5.2.6.2-11 

Element of Cost Mnhours 

Direct Labor 

Engineering 29 

Logistics 

Laboratory Technician 

Production 362 

Tooling 

Manufacturing Test 

Q-MA 70 

Facilities 

Manufacturing Technician 

Total Direct Labor 

Program Executive 


Program Planning & Reporting 

Industrial Relations 


Total Labor - Part I 

(In Thousands) 
Manhours Dollars
 

4 52 

11 12e 

2 24 

12
 



TABLE 5.2.6.2-I1 L CAH PA- E/M 

ANLLV PART fi 'COST SUMMARY -A Br1C(NTUAD 

ENGINEERING PRODUCTION TOOLING TEST TOTAL 

________OS M/ M/H $ M/N $ M/H $ $ 

ENGINEERING 29 347 29 347 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 362 3,520 '362 3,520 

NANUFACTUN-ING TEST 

MANUFACTURING TECH. 

Q & R A .70 6O, 70 680 

DIRECT DIST 

TRAINING 
TOTAL DIRECT LABOR 29 347 432 4,200 461 4,547 

IMATERIAL .... 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS _ _ ............ 

Q& RA 2 2 
SUBTOTAL 2.. 

MAT, & ADMA.BURLERj 

T(YAL MATER AL 2 2 

TOTAL PART Ii CS . 347 4,202 4,549 



AM4LLV 
LAUNCH OPERATIONS
 
LAUNCH PAD - EA4
 

FIRST UNIT
 
TABLE 5.2.6.2-Iv 

Element of Cost 
(In Thousands) 

Manhours Dollars 

Engineering: 

Design Support 29 347 

TOTAL COST 

965
 



AMLLV 

LAUNCH OPERATIONS 

LAUNCH PAD - E/M
 
FIRST UNIT
 

TABLE 5.2.6.2-V
 

(In Thousands)
 
Element of Cost Lanhours Dollars 

Operations:
 

Launch Vehicle 199 $1,936 
Technical Support 163 1584 

Subtotal A 362 3,520 

QRA 70 680 

Total Labor .U2 4L200
 

,.aterial 

Q&RA 2 

Total Material 2 

$4,202TOTAL COST 

966 



5.2.6.3 Offsite Support 
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TABLE 5.2.6.3-I OFF SITE SUPPORT COMPLEX - ENGINE MODULE - I R&D FLIGHT VEHICLE 
AmLLV COST SUMMARY A [ B [ C Z 

PROGRA MGMT. CONT. END ITEM FACILITIE LOGISTICS
 
ELEMENT OF COST PAR I PART II PART III PART IV 
 OTHER 

PROGRAM EXECUTIVE 9 102 


PROGRAM PLAN.& REPT. 21 251 

INDUSTRIAL RELATIONS 5 47 

ENGINEERING 57 679 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION OR OPER. 709 6,893 


MANUFACTURING TEST
 

MANUFACTURING TECH.
 

Q& RA _137 1,331 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 35 400 903 8,903 


MATERIAL 
 4 

LOGISTIC HARDWARE 
BURDEN i 

TOTAL MATERIAL 5 
TOTAL OTHER
 

TOTAL COST 400 8,908 


(IN THOUSA.DS) 

TOTL 

9 102
 

21 251
 

5 47 
.57 679
 

709 6,893
 

137 1,331
 

938 9,303
 

4 

1 

5 

9,308
 

http:THOUSA.DS


AMLLV 

PART I 
OFF SITE SUPPORT COMPLEX 

ASSEMBLY OR SYSTEM 

ENGINE MODULE 

TABLE 5.2.6.3-I 

Element of Cost Manhours Manhours 
(In Thousands, 

Dollars 

Direct Labor 

Engineering 57 

Logistics 

Laboratory Technician 

Production 709 

Tooling 

Manufacturing Test 

Q&RA 137 

Facilities 

anufacturing Technician 

Total Direct Labor 

Program Executive 9 102 

Program Planning & Reporting 21 251 

Industrial Relations 5 47 

Total Labor - Part I 35 400 

TOTAL COST - PART I 400 

969 



TABLE 5.2.6.3-111 
AMLLV PART 11 COST SUMMAR 

OFFSITE SUPPORT COI.fLEX - ENGINE DoU E 
A LYL1 -Fl]_____ 

ELEMENT OF COST 
_____________ 

ENGINEERING 

LAB TECHNICIANS 

ENGINEER2NG 

/H 

57 679 

FR3DUCTION 

M /N $ 

TOOTING 

H/H M /H 

TEST 

S N/ 

57 679 

TOOLING 
P--DUCTION 
H'HUP'ACTURINO lIT 

709 6,893 709 6,893 
_____T_ 

',OUFACTURING 

Q & R A 

DIRECT DIST 
* -iAI'1INO 

TECH. 

137 1,331 137 1,331 

SAL DIRECT LAROR 

''O',L'AL .t 

57 679 846 8224 903 8903 

',ECHNICIANS 

PT__ 
SUBTOTAL 

MAT. & ",DM. BURDE" 

TOTAL RATEiL 

_ _ 4 

4 

1 

5 

_ _ _ 4 

4 
1 

5 

TITAL PART i 1 711 679 8229 8908 



AHLLV 

lAUNCH OPERATIONS 

OFF SITE SUPPORT COMPLEX  E/1 
FIRST UNIT 

TABLE 5.2.6.3-IV 

Element of Cost Manhours Dollars 

Engineering: 

Design Support 57 679 

TOTAL COST 57 

971
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5.2.7 Manufacturing Facility Maintenance and Transportation 

Maintenance costs include cost for maintenance of the manufacturing building, 
the vertical assembly building, post manufacturing and stage test building, the 
office building and the capital equipment. 

Transportation costs include costs for such items as the barges, the tow vehicle, 
the land transporter, and the cost for the barge trip from the manufacturing 
facility to the launch site. 

Preceding page blank 
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TABLE 5.2.7-1 FACILITIES & TRANSP. - ENGINE MODU)LE 

AMLLV COST SUMMARY- A [ BEM C[- (II THOU3ANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COSTEEMENTOFCOSTOTHER PART I PART II PART III PART IV .. 

M/H $ N/H $ $ $ OTE M/N $ 
PROGRAM EXECUTIVE 

PROGRAM PLAN.& SEPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TQOLING ........ ... 

PRODUCTION 

UFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 

FACILITIES 1,396 1,396 

DIRECT DIST _ 

TRAINING 

TOTAL DIRECT LABOR 1,396 1,396 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 

TOTAL COST 1,396 1,396 



AMLLV 
RECURRING COST SUMMARY 

INJECTION STAGE - E/M 

FACILITIES & TRANSPORTATION
 
(DOLLARS IN THOUSANDS)
 

TABLE 5.2.7-II 

Element of Cost Facilities Equipment Transportation 

Manufacturing Bldg. 
 1,543 662
 
Vertical Assy. Bldg. 
 45 20
 
Post Mfg. & Stage Test Bldg. 25 13
 
Liquid Engine Mfg. Bldg.
 
Office 365 41 

Subtotal 
 1,978 736
 

Transrpor La Lion 

Barge 
 40
 ,
Tow Vehicle 2'

Land Transporter 
 4
 

Subtotal 
 46
 

Totals
 

Transportation 

46
 

Equi pme nt 736 

Fad! Ii Acs 1,978 

Barge Trips * 

MANUFACTURING FACILITIES COST 2,792 

Recurring Costs for one vehicle
 
or six (6) months 
 1,396
 

Barge trips are estimated @ 4 per year
 

4 x $8,ooo - $32,000
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5.3 FUEL MODULE INJECTION STAGE 

The summary costs for the first unit injection stage - fuel-module are displayed 

in Figure 5.3.0.0-1. These costs include not onlythe hardware, but all the costs 

associated with launching the stage and maintaining that portion of the facility 

associated with the fuel module. Table 5.3.0.0-I summarizes the cost of the fuel 

module by part and elements of costs for the first R&D flight vehicles. 

Table 5. 3.0. 0-I displays (for reference) the costs for the first operational vehich 

(third unit). 
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TABLE 5.3.0.0-I TOTAL FUEL NODULE - 1 R&D FLIGHT VEHICLE 
AMLLV COST SUMMARY " [] [ - [ (I': TOUSA. :S) 

R M14MT. COUT. END ITEM FACILITIES LOGISTIT 
ELEMENT OF COST PUT: I PART II PART Il R .. THER 

lY . M/H ___ ___ M/H 

PROGRAM EXECUTIVE 13 150 13 150 
PROGRAM PLAN.& REPT. 32 369 32 369 

INDUSTRIAL RELATIONS 6 66 6 66 

E!GINEERING _ _ 580 17 35. 597 

LAB TECHNICIANS 1 I 1 1 
TOOLING 25 496 25 496 

PRODUCTION 850 11193 850 11,193 

MANUFACTURING TEST 18 472 18 472 

MANUFACTURING TECH. 11 132 11 1,32 

Q& RA 204 1,979 204 1,979 

FACILITIES l1 98 11 98 
DIRECT DIST 
 133 1,270 
 133 1,270 

-RAINING _ 65 7 165 

TOTAL DIRECT LABOR 51 585 1,283 16,188 - 98 17 1,334 16P888
 

MATERIAL 1,256 1,256
 
LOGISTIC HARDWARE
 

BURDEN 421 421
 

TOTAL MATERIAL 1,677 1,677
 

TOTAL OTHER 730 730
 

TOTAL COST 585 17,865 98 17 730 19,295
 



TOTAL FUEL MODULE - OPERATIONAL VEHICLES
 
(THIRD VEHICLE AND SUBSEQUENT VEHICLES)
 

TABLE 5.3.0.0-II 

AMLLV COST SJMMARY 1] 41] 'J (E. O S 
...RRAM nMTO C'O!T. END iTEM FACILITIE- , 

ELEMENT OF COST PARI PART II PART : --R. 

PROgRAM EXECUTIVE 8 93 8 93 

PROGRAM PLAN.& REPT. 20 226 20 226 

INDUSTRIAL RELATIONS 39 4 39 

ENGINEERING 134 1446 17 134 1,463 

LAB TECHNICIANS 1 1 

TOOLING 25 496 25 496 

PRODUCTION OR OPER 604 8503 604 8,503 

MANUFACTURING TEST 18 472 18 472 

MA14UFACTURING TECH. 11 132 11 132 

Q& RA 125 1218 125 1,218 

FACILITIES 198 11 98 

DIRECT DIST 133 1270 ..... 133 1,270 

TRAINING 7 65 ,._.. 7 65 

TOTAL DIRECT LPBCKR 32 358 1057 13603 1198 17 1,100 14,106 

MATERIAL 1268 1,252 

LOGISTIC HARDWARE 

BURDEN . 421 421 

TOTAL MATERIAL 1689 1,673 

TOTAL OTHER 730 730 

TOTAL COST 358 15292 98 17 730 16,49 



Delta for 
Fuel Module 

$19,295 
*$16,495 

5.3.0.0 

Structures 
$7000 

5.3.1.0 

Systems 
$2,575 

5.3.2.0
 

Engines 
$3,600 

5.3 .3.0 
Engine install. 

$67
 

5.3.4.0 
[Propellant 

$730 

5.3.5.0
 

Launch Ops. 

$5,323 NOTES:
 
*$253.6.0 
 *FIST OPERATIONAL UNIT COST WHICH DIFFERS5.3.. 
 SIGNIFICANTLY FROM THOSE OF FIRST R&D FLIGHT 

UNIT 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 

DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 

FIGURE 5.3.0.0-1 FUEL MODULE - INJECTION STAGE COST FLOW DIAGRAM 
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5.3.1 Structures 

The first unit production cost for the structural components of the fuel module are 

displayed in Figure 5.3.1.0-1. The cost details of the structural components are 
contained in appropriate sub-sections as indicated. 

Table 5, 3.1.0-I is a total cost summary of these structures. 
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•5.3.1. 2
 

FIGUE 5.:1.0! COSFUL MOULESTRUTURE F5O.D.1.3~ 
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TABLE 5.3.1.0-I TOTAL STRUCTURES - FUEL MODULE 

AMIl#COST SUMMARY A [ BE] CI[] 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 

N/N $ NIH $ . $ $ N/H 

PROGRAM EXECUTIVE 6 . 72 6 
PROGRAM PLAN. & REPT. 15 176 15 

INDUSTRIAL RELATIONS 4 31 4 

ENGINEERING 3 31 17 3 

LAB TECHNICIANS I 1 

TOOLING 19 191 19 
PRODUCTION 346 3,373 36 
MANUFACTURING TEST 13 156 13 

MANUFACTURING TECH. 9 101 9 

co Q & R A 97 945 97 

FACILITIES 9 78 9 

DIRECT DIST j 944 99 

TRAINING 5 49 5 

TOTAL DIRECT LABOR 2 .591.._,791 9 1 625 

MATERIAL 624 

LOGISTIC HARDWARE 

BURDEN 211 
TOTAL MATERIAL 835 

TOTAL OTHER 

TOTAL COST 279 5,626 78 17 

(IN THOUSAAS) 

TOTAL 

$ 

72 
176
 

31 

48 
1
 

191
 

3,373 
156
 

101 

945 

78
 

94
 

49 

6.15 

62h
 

' 21 

835 

7,000 
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5.3.1.1 Forward Skirt 

985
 



TABLE 5.3.1.1-I 

AmLLv COST SUMMARY FORWARD SKIRT - FUEL MODULE A [ B [] C [ (IN THOUSADS) 

ELEMENT OF COST 
PROGRAM MGMT. CONT. END ITEM 

PART I PART II 
FACILITIES LOGISTICS 
PART III PART IV OTTA TOTAL 

MN/H $ MN/H $ $ - $ M/N$ 

PROGRAM EXECUTIVE 1 12 1 12 

PROGRAM PLAN. & REPT. 2 28 2 28 

INDUSTRIAL RELATIONS 1 5 .... 1 5 
ENGINEERING 4 1 5 
LAB TECHNICIANS 1 1 

TOOLING L 33 3 33 

PRODUCTION 55 537 55 537 

MANUFACTURING TEST 2 24 2 24 

MANUFACTURING TECH. 1 12 1 12 

Q& R A 

FACILITIES 

DIRECT DIST 

TRAINING 

. . 

1-

1. 0 
.... 1 

1 

71 

12 

12 

-

16 

16 

61 

150 
12 

151 

7 

TOTAL DIRECT LABOR 4 45 94 9.9 1 12 1 99 977 

MATERIAL 256 256 
LOGISTIC HARDWARE 

BURDEN 87 87 

TOTAL MATERIAL 343 1 343 

TOTAL OTHER 

TOTAL COST 45 11,262 12 1 1,320 



AMLLV 

PART I 

FORWARD SKIRT - F/M 

ASSEMBLY OR SYSTEM 
TABLE 5.3.1.1-II 

Element of Cost Manhurs Manhours Dol'lar 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

39 
5 

8 

55,222 

3,392 

1,629 

15,470 

1,272 

1,383 

Total Direct Labor 79,242 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

951 

2,377 

' 515 

11,231 

28; 076 

5,007 

Total Labor - Part I 3,843 44,314 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

48 

52 

100 

Material & Administrative Burden 

Total Material 

33 

133 

TOTAL COST - PART I 44,447 
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TABLE 5.3.1.1-Il1 
AMLLV PART II COST S-1o4APY FORWARD SKIRT F M/H AF C[E (IN THOUSANDS) 

ENGINEERING PRODUCTION TOOLING TEST l " 
ELEMENT OF COST MiH $ M/H $ MiH M/H $ MiH $ 

ENGINEERING _ 4 4 
LAB TECHNICIANS 1 .. . ... 1 

TOOLING .. 3 33 3 33 

PRODUCTION 55 537 , 5 537 

MANUFACTURING TEST 2 24 2 24 

MANUFACTURING TECH. 1 11 1 1 12 

Q & R A 14 135 1 9 1 6 16 150 

DIRECT DIST 14 132 1 11 1 8 16 151 

TRAINING 1 7 1 7 
TOTAL DIRECT LA:B R 5 .8 822 5 , 4 39 94 919 

MATERIAL 

LAB. TECHNICIANS 

TOOLING 6 6 

PRODUCTION 244 244 

MFG. TECHNICIA1S 2 2 

Q& RA 4 4 

SUBTOTAL 250 6 256 

MAT. & ADM..85 2 87 

TOTAL MATERIAL 335 8 343 

1 732 
TOTAL PART I: 5 1,157 6i 39 1,262 



AMLLV 
PART TI 

ENGINEERING 

FORWARD SKIRT - F/M 

ASSEMBLY OR SYSTEM 

TABLE 5.3.1.1-IV 

Element of Cost 
 Manhours Dollars
 

Design Development 
 38 449
 

Re lability Engineering
 

(1) Subtotal (A) 	 38 
 449
 

(2) 	Laboratory Technicians 8 74
 

Subtotal (B) 46 523
 

(3) Q&RA 2 15 

Total Engineering Labor 48 538
 

Materia
 

(4) Lab. Tech. 
 16
 

(5) Q&RA 

Subtotal 	(C) 16
 

(6) Material & Adm. Burden 
 6
 

Total Material 
 22
 

Total Engineering Cost 56o
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AMLLV 
PART II 

MANUFACTURI NG 
PRODUCTION 

FORWARD SKIRT - F/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.1.1-V 

Element of Cost Manhours Dollars 

(]) Fabrication & Assembly 38,935 378,448 

(2) Miscellaneous Charges 428 4,160 
(3) Maintain & Add in Scope Changes 

Subtotal (A). -42,400 412,128 

(4) Tool & Production Planning 12,822 124,630 

Subtotal (B) 55.222 536,758 

(5) Direct Distributable 13,568 131,881 

Subtotal (C) 68,790 668,639 

(6) Training 757 7,358 

Subtotal (D) 69,547 675,997 

(7) Q&RA 
(8) Mfg. Tech. 

13,909 
1,321 

135,195 
±0,601 

Total Production Labor 84,777 $ 821,793 

Material 

(9) Raw Material & Standards 
(10) Q&RA 

$ 243-.543 
4,173 

-
(11) Mfg. Tech. 

Material Subtotal 
250 .028 

(12) Material & Adm. Burden 
85,010 

Total Material 335,038 

Total Production Cost 
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AIBLV 

PART 11 
MANUFACTUR LNG 

TOOLING 

FORWARD SKIRT - IM 

ASSEMBLY OR SYSTEM 
.ISTUNIT COST 

TABLE 5.3.1.1-VI 

El,-ment of Cost Manhours D,, 1-,r-

(1) Sustaining Tooling 3,392 $ 32,970 

(2) Direct Distributable 1,085 __i0_546 

Subtotal (A) 4,477 43,516 

(3) Training 49 476 

Subtotal (B) 4,526 43,992 

(4) Q&RA 905 8,797 

Total Tooling Labor 5,431 $ 52,789 

Material 

(5) Tooling $ 5,936 

(6) Q&RA 272 

Subtotal (C) 6,208 

(7) Material & Adm. Burden 2,111 

Total Material 8,319 

Total Tooling Cost $ 61,108 
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AMLLV
 
PART II
 

MANUFACTURING
 
MANUFACTURING TEST
 

FORWARD SKIRT - F/M
 
ASSEMBLY OR SYSTEM
 

1ST UNIT COST
 

Element of Cost TABLE 5.3.1.1-vii 

Component Test 


Component Test Planning 


Subtotal 


Direct Distributable 


Subtotal 


Training 


Subtotal 


Mfg. Tech. 


Subtotal 


Q&RA 


Total Mfg. Test Labor 


Material
 

Q&RA 


Mfg. Tech. 


Subtotal 


Material &.Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars 

1,857 18,050 

594 5,776 

2,451 23,826 

784 7,623 

3,235 31,449 

36 345 

3,271 31,794 

62 733 

3,333 32,527 

654 6,359 

3,987 38;886 

196 

109 

305 

104 

409 

39,295 
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AMLLV 
PART III 

FACILITY LABOR 

FORWARD SKIRT- F/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.1.1-VIII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 1,272 $ 12,364 

TOTAL FACILITY LABOR COST $ 12,364 
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AMLLV 
PART IV 

LOGISTIC LABOR 

FORWARD SKIRT 

ASSEMBLY OR SYSTEM 

TABLE 5.3.1.1-IX 

Element of Cost Manhours Dollars 

Engineering 5 59 

Hardware 280 

Material & Adm. Burden 95 

Total Material 375 

Total Logistic Cost 434 
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5.3.1.2 LH2 Tank Torus 
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TABLE 5.3.1.2-I LH2 TAK-FUELMODULE 
AMLLV COST SUMMARY A El B ] C [] (IN THOUSANDS) 

ELEMENT OF COST 

PROGRAM 
PART 

MGMT. CONT. END ITEM 
I PART II 

FACILITIES 
PART III 

LOGISTICS 
PART IV TOTAL 

M/H $ M/H $ $ $ M/H 4, 

PROGRAM EXECUTIVE 23 2 23 
PROGRAM PLAN. & REPT. 5 57 5 57 
INDUSTRIAL RELATIONS 1 10 1 I0 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 7 67 7 67 
PRODUCTION 6li6O7 7121 i0 8 

MANUFACTURING TEST 1 084 in 1,084 

MANUFACTURING TECH. 
Q& RA __ 

3 -
3O4 

- _$ 
3 3O4 

FACILITIES 304 31 304 

DIRECT DIST 3-l -i 303 

TRAINING 2 16 2 16 

TOTAL DIRECT LABOR 90 2190 i858 25 201 16977 

MATERIAL 8 g6 

LOGISTIC HARDWARE 

BURDEN 77 77 
TOTAL MATERIL 303 -7303 

TOTAL OTHER 

TOTAL COST 90 2,161 25 4 2,280 



RA1LLV 

PART I 

LH2TANK - F/M 
ASSEMBLY OR SYSTEM 

TABLE 5.3.1.2-Il 

Element of Cost Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

23 

43 
5 

111,485 

6,866 

5,194 

31,301 

2,574 

2,799 

Total Direct Labor 160,290 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1,923 

4,809 

1,042 

22,717 

56,790 

10,127 

Total Labor - Part I 7.773 0,63A 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

96 

104 

200 

68 

268 

TOTAL COST - PART I 89,902 
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TABLE 5.3.i.2-11 -H12 TANK - FM 

AMLLV PART II COS-- AUC.R BW1 c (IN THOUSANDS) 

ENGINEERING PRODUCTION TOOTIN TEST TOTAL 

M/N $ $/H$$ H M H $ M/H $ 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 7 67 7 67 
PRODUCTION 111 1,084 111 1,084 

MANUFACTURING TEST 0 0 

MANUFACTURING TECN. 3 32 2 3 34 
Q & R A 28 23 2 18 1 i 31 304 
DIRECT DIST 27 266 2 21 2 16 31 303 
TRAINING 
TOTAL DIRECT LABOR 

2 
171 

14 
1,669 11 107 8 

1 
82 

2 
190 

16 
1,858 

MATERIAL 1 1 

LAB. TECHNICIANS 

TOOLING 12 12 
PRODUCTION 200 200 
MFG. TECHNICIA ES5 
Q& RA 8 1' 1 9 
SUBTOTAL 213 13 226 

MAT. & ADM. B:RD3- 72 4 1 77 

TOTAL MATERIAL 285 17 1 303 

TOTAL PART i! 1%3U 1,954 124 83 2,161 



AMLLV
 

PART II 
ENGINEERING
 

LH2 TANK - F/I
 

ASSEMBLY OR SYSTEM
 

TABLE 5.3.1.2-IV
 

Element of Cost Manhours Dollars
 

Design Development 	 17 201 

Rel lability Engineering
 

(1) Subtotal (A) 	 17 201 

(2) 	Laboratory Technicians 3 33 

Subtotal (B) 20 234 

(3) Q&RA 	 1 6 

Total Engineering Labor 21 240
 

Material
 

(4) Lab. Tech. 	 7 

(5) 	 Q&RA 

Subtotal (C) 7 

(6) 	Material &'Adm. Burden 2
 

Total Material
 

Total Engineering Cost 249
 

999
 



AMLLV
 

I'A1T I I 
MANUFACTURI NG 

PRODUCTION 

LH2 TANK- F/M 

ASSEMBLY OR SYSTEM
 
IST UNIT COST
 

TABLE 5.3.1.2-V
 

EJment of Cost 

(I) Fabrication 	& Assembly 
(2) Miscellaneous Charges 
(0) 	 Maintain & Add in Scope Changes 

Subtotal (A) 

(4) 	Tool & Production Planning 


Subtotal (B) 


(5) 	Direct Distributable 


Subtotal (C) 


(6) 	Training 


Subtotal (D) 


(7) Q&RA 

(8) Mfg. Tech. 


Total Production Labor 


Material
 

(9) Raw Material & Standards 

(10) Q&RA 

(11) 	 Mfg. Toch. 

Material Subtotal 

(12) Material & Adm. Burden 


Total Material 


Total Production Cost 


Marjhours Is or:. 

78,604 764,031 
6,131 59,594 
865 8,40 

85,600 832,02 

25,885 251,605 

U1083,633 

27,392 266,249 

138,877 1,349,882 

1,528 14,848 

W0405 1,364,730 

28,081 272,946 
2,668 

171,154 1,669,180 

199,700 
8,424 
4,668 

212,792 

72,349 

285,241 

1,954,321 

000
 



AmILV 
PART Ii 

MANUFACTURING 
TOOLING 

LH2 TANK - F/M 

ASSEMBLY OR SYSTEM 

IST UNIT'COST 

TABLE 5.3.1.2-VI 

Elomnt of Cost Mauhours b,!, W," 

(1) Sustaining Tooling 6,865 66,728 

(2) Direct Distributabel 2.197 21.355 

Subtotal (A) 9,062 88,083 

(3) Training 100 972 

Subtotal (B) 9,162 89,055 

(4) Q&RA 1.832 17,807 

Total Tooling Labor 4 106,862 

Material 

(5) Tooling 12,014 

(6) Q&RA 550 

Subtotal (C) 12,564 

(7) Material'& Adm. Burden 4,272 

Total Material 16,836 

Total Tooling Cost 123,698 

1001 



AMLLV 

PART II 
MANUFACTURING 

MANUFACTURING TEST 

LH2 TANK - FM 

ASSEMBLY OR SYSTEM 
IST UNIT COST 

TABLE 5.3.1.2-viI 

Element of Cost 

Component Test 


Component Test Planning 


(1) Subtotal (A)
 

(2) 	Direct DistrLbutable 

Subtotal (B) 

(1) 	 Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 


Total Mfg. Test Labor 


Material
 

(6) Q&RA 

(7) 	 Mfg. Tech. 


Subtotal (E) 


(8) Material & Adm. Burden 

Total Material 


Total Mfg. Test Cost 


Manhours 

3,935 


1,259 


5,194 
1.662 

6,856 


75 

6,931 


1 


7,063 


1.386 


8 9 


DUlI 1 'S 

38,248
 

12,239
 

50,487
 
16,156
 

66,643
 

733
 

67,376
 

"1,555 

67,376
 

13,475
 

82.406
 

416
 

230 

646
 

220 

866
 

83272
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AMLLV 

PART III 
FACILITY LABOR 

LH2 TANK - F/M 

ASSEY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.1.2-VIII 

Element of Cost Manhours Dollars 

Direct Labor Hours. 2,57525029 

TOTAL FACILITY LABOR COST 25,029 

1003
 



AiILV 

PART IV 
LOGISTIC IABOR 

LH2 TANK - F/ 

ASSEMIBLY OR SYSTEM 
TABLE 5.3.1.2-IX 

Element of Cost Manhours Dollars 

Engineering 

Hardware 

Material & Adm. Burden 

Total Material 

43 508 

2,408 

819 

3.227 

Total Logistic Cost 3,735 

1004
 



5.3.1.3 LOX Tank Torus 
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TABLE 5.3.1:3-I 

AMLLV COST SUMMARY LOX TANK - FUEL MODULE A [ B [] C (IN THOUSARDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS 

ELEMENT OF COST PART I PART II PART III PART IV OTHR TOTAL 

M/H $ M/ $ $ s M/H 

PROGRAM EXECUTIVE 1 17 . 17 
PROGRAM PLAN. & REPT. 4 4? 4 42 
INDUSTRIAL RELATIONS 1 8 1 8 
ENGINEERING 4 4 
LAB TECHNICIANS 

TOOLING 5 5Q 5 50 
PRODUCTION 84 816 84 816 
MANUFACTURING TEST 4 38 4 38 

MANUFACTURING TECH. 2 25 2 25 
m Q & R A 23 229 23 229 

FACILITIES 2 19 1 2 19 

DIRECT DIST 24 228 24 228 
TRAINING 1 13" 1 13 

TOTAL DIRECT LABOR 

MATERIAL 

67 ]4% I.. 

104 
l_ - __ 4 151 1,489 

104 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 
34 

18 4 
34

.142 

TOTAL OTHER 

TOTAL COST 67 1,537 19 4 1,627 



AMLLV 

PART I 

LOX TANK - F/M 

ASSEMBLY OR SYSTEM 

Element of Coqst 

Direct Labor 

TABLE 5.3.1,3-II 

Manhours Manhours Dollars 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

5,767 

888 

1,154 

78,010 

4,764 

3,609 

22,000 

1,786 

1,947 

Total Direct Labor 119,925 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1,439 

3,598 

780 

16,994 

42,492 

7,582 

Total Labor - Part I 5,817 67,068 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

72 

78 

150 

51 

Total Material 201 

TOTAL COST - PART I 67,269 

1007 



TABLE 5.3.1.3-II1 

AMLLV PART II COST Sfl24,tXR LOX TANK - F/M C (IN THOUS DS) 

ENGINEERING PRODUCTION TOC:_IC TEST TOTAN 
ELEMENT OF COST 

M/H $ M/H $ M/H S M/H $ M/H $ 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 5 50 50 
PRODUCTION 84 816 E 84 816 
MANUFACTURING TEST 4 38 4 38 

MANUFACTURING TECH. 2 24 1 2 25 

Q & R A 21 206 1 13 1 10 23 229 
DIRECT DIST 21 200 2 16 1 12 24 228 
TRAINING 1 11 1 1 1 13 
TOTAL DIRECT L1.OR ]__ 1,257 8 80 6 62 143 1,399 

MATERIAL 

LAB. TECHNICIANS 

TOOLING 9 1 10 
PRODUCTION 83 83 
MFG. TECHNICIAINS 4 4 
Q& RA 6 7 
SUBTOTAL 93 10 1 104 

MAT. & ADM. BEIRDE: 31 3 34 
TOTAL MATERIAL 124 13 1 138 

TOTAL PART IT C1IU 1,381 93 63 1,537 



AMLLV 

PART II 
ENGINEERING 

LOX TANK - F/M 

ASSEMBLY OR SYSTEM
 

TABLE 5.3.13-IV
 

Element of Cost Manhours Dollars
 

Design Development 17 201
 

Reliability Engineering
 

(1) Subtotal (A) 	 17 201
 

(2) 	Laboratory Technicians 3 33
 

Subtotal (B) 20 234
 

(3) Q&RA 	 1 6 

Total Engineering Labor 21 240
 

Material 

(4) Lab. 	Tech. 7 

(5) Q&RA 

Subtotal (C) 7 

(6) 	Material & Adm.,Burden 2
 

Total Material 9
 

Total Engineering Cost 249
 

lOnq 



LOX 

AMLLV 

PART II f 
MANUFACTURING 

PROAuCTi ON 

TANK -. FIM 

Element of Cost 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.1.3-V 

Manhours Dollars 

(0) Fabrication & Assembly 
(2) Miscellaneous Charges 
(3) Maintain & Add in Scope Changes 

59,181 
4,616 

651 

$ 575,239 
44,868 

6,328 

Subtotal (A) 64,448 626.435 

(4) Tool & Production Planning 19,489 189,433 

Subtotal (B) 83,937 815,868 

(5) Direct Distributable 20,623 200,455 

Subtotal (C) 104,560 1,016,323 

(6) Training 1,150 11,178 

Subtotal (D) 105,710 1,027,501 

(7) 
(B) 

Q&RA 
Mfg. Tech. 

21,142 
2,008 

205.500 
23,714 

Total Production Labor 128,860 $ 1,256,715 

Material 

(9) Raw Material & Standards 
(10) Q&RA 
(11) Mfg. Tech. 

. 82,733 
6,343 
3,514 

Material Subtotal 92,590 

(12) Material & Adm. Burden 31,481 

.Total Material 124,071 

Total Production Cost $ 1,380,786 

1010 
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PART II 
MANUFACTURING 

TOOLING 

LOX TANK - F/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.1.3-VI 

Element of Cost Manhours Dol]ars 

(1) Sustaining Tooling 5,156 $ 50,116 

(2) Direct Distributable 1,650 16,038 

Subtotal (A) 6,806 66,154 

WJ) Training 75 729 

Subtotal (B) 6,881 66,883 

(4) Q&RA 1,376 13,375 

Total Tooling Labor 8,257 $ .80,258 

4aterial 

(5) Tooling $ 9,023 

(6) Q&RA 413 

Subtotal (C) 9,436 

(7) Material & Adm. Burden 3,208 

Total Material 12,644 

Total Tooling Cost $ 92,902 

1011
 



AMLV
 
PART I,, 

NANUFACTURING 
MANUFACTURING TEST 

LOX TANK - F/ 

ASSEMBLY OR SYSTEM 
1ST UNIT COST
 

TABLE 5.3-1.3-VYI 
Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) 	 Q&RA 

Total Mfg. Test Labor 

Material 

(6) Q&RA 


(7) 	Mfg. Tech. 


Subtotal (E) 


(8) Material & Adm. Burden 

Total Material 


Total Mfg. Test Cost 

Manhours Dollars 

2,959 28,761 

947 9,203 

3,906 37,964 

1,250 12,148 

5,156 50,112 

57 551 

5,213 50,663 

99 1,169 

5,312' 51,832 

1,042 10,132 

6,354 61,964 

313 

173 

486 

165 

651 

62,615 

1012
 



AMLLV 
PART III 

FACILITY L.ABOR 

LOX TANK - F/N 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.1.3-ViiI 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 1,933 $ 18,789 

TOTAL FACILITY LABOR COST $ 18,789 

1013 



AMLLV 

PART IV 
LOGISTIC LABOR 

LOX TANK - F/M 

ASSEMBLY OR SYSTEM 

TABLE 5.3.1.3-IX 

Element of Cost Manhours Doolars 

(1) 

(2) 

(3) 

Engineering 

Hardware 

Mate.riaL & Adm. Burden 

43 508 

2,408 

819 

Total Material 

Total Logistic Cost 

3,227 

3,735 

1014
 



5.3.1.4 Tunnels 
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TABLE 5.3.1.4-I TUNNELS - FUEL MODULE 

AMLLV COST SUMMARY A 0l BM C[ (IN THOU3MA S) 

PROGRAM MOH. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART IiI PART IV OTHER 
M/H $ M/H $ $ = OTHE$ 

PROGRAM EXECUTIVE 1 6 _ 6 

PROGRAM PLAN. & REPT. 1 14 _ 14 

INDUSTRIAL RELATIONS- -- 2 2 

ENGINEERING 2 19 19 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 27 262 27 262 

MANUFACTURING TEST _1 12 11 12 

MANUFACTURING TECH. 1 9 -1 9 

Q& RA 7 7 9 7 73 

FACILITIES 6 1 6 

DIRECT DIST 8 73 . 8 73 

TRAINING 3__ 3 6 

TOTAL DIRECT LAB0R 2 22 46 451 1 6 3 49 482 

MATERIAL 21 

LOGISTIC HARDWARE 

BURDEN 7 ...... 

TOTAL MATERIAL 28 

TOTAL OTHER 

TOTAL COST 22 479 6 3 510 



A MLLV 

PART I 

TUNNELS - F/M 
ASSEMBLY OR SYSTEM 

Element of Cost 

TABLE 5.3;1.4-I 

Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

187 

29 

37 

26,948 

2,144 

1,254 

7,563 

608 

677 

Total Direct Labor 39,444 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

533 

1,183 

256 

6,295 

13,971 

2,488 

Total Labor - Part I 1,972 22,754 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

23 

26 

49 

Material & Administrative Burden 

Total Material 

17 

66 

TOTAL COST - PART 1 22,820 

1017 



TABLE 5.3.1.4-111 TUNNELS - FUEL MODULE 

AMLLV PART II COST S I,2,_.R_ ._I_.[-] BB C (IN THOUSANDS) 

ELEUNT oF" COST EENGINEERING ..... PRODUCTION TOOLiNIG TEST TOTAL 

....... _ M/H $ NiH $ M/H, $ M/H $ M/H $ 

ENGINEERING 3 2 16 2 19 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 27 262 27 262 

MANUFACTURING TEST 1 12 1 12 

MANUFACTURING TECH. 1 8 1 1 9 

Q & R A 7 66 4 3 7 73 
DIRECT DIST 6 64 1 5 1 4 8 73 

TRAINING .... 3 3 
TOTAL DIRECT LABR j 41 403 3 25 2 20 46 451 

MATERIAL 15 15 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 1 1 
Q& RA 2 2 
SUBTOTAL 18 3 21 

MAT.& ADM. ,P-DE:; 6 1 7 

TOTAL MATERI L 24 4 28 

TOTAL PART IT- COST 3 427 29 20 479 



A4LLV
 
PART II 
ENGINEERING
 

TUINNELS - F/M 

ASSEMBLY OR SYSTEM
 

TABLE 5.3.1.4-IV
 

Element of Cost 
 Manhours Dollars
 

Design Development 
 187 2,208
 

Reliability Engineering
 

(1) Subtotal (A) 
 187 2,208
 

(2) Laboratory Technicians 37 364 

Subtotal (B) 224 2,572
 

(3) Q&RA 7 7Z 

Total Engineering Labor 231 2,644 

Material
 

(4) Lab. Tech. 
 79 

(5) Q&RA 

Subtotal "(C) 
 81
 

(6) Material & Adm. Burden 

Total material 
 108
 

Total Engineering Cost 2,752
 

1019
 



AMLLV
 
PART II 

MANUFACTURING
 
PRODUCTION
 

TUNNELS-F/X
 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.3.1.4-V
 

Element of Cost 


(1) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) 	Maintain & Add in Scope Changes 


Subtotal (A) 


(4) 	Tool & Production Planning 


Subtotal (B) 


(5) 	Direct Distributable 


Subtotal (C) 


(6) 	Training 


Subtotal (D) 


(7) Q&RA 

(8) Mfg. Tech. 


Total Production Labor 


Material
 

(9) Raw Material & Standards 

(10) Q&RA 

(11) 	Mfg. Tech.. 


Material Subtotal 


(12) Material & Adm. Burden 


Total Material 


Total Production Cost 


Manhours Dollars
 

19,100 184,680
 

1,482 14,405
 
209 2,031
 

20,691 201,l6
 

6,257 60,818
 

26,948 261,934
 

6,621 64,356
 

33,569 326,290
 

369 3,587
 

33,938 329,877
 

6,788 65,979
 
645 V,617
 

41,371 403,473
 

14,685
 
2,036
 
1,129
 

17,850
 

6,069
 

23,919
 

422
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AMLLV 
PART II 

MANUFACTURING 
TOOLING 

TUNNELS - F/M 

Element of Cost 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.1.4-VI 

Manhours Dollars 

(1) Sustaining Tooling 1,624 15,785 

(2) Direct Distributabel 520 5,050 

-Subtotal (A) 

(3) Training 

2,144 

24 

20,835 

228 

Subtotal (B) 2,168 21,063 

(4) Q&RA 433 4,212' 

Total Tooling Labor 2,601 25,275 

Material 

(5) Tooling 2,842 

(6) Q&RA 130 

Subtotal (C) 2,972 

(7) Material & Adm. Burden 1,010 

Total Material 3,982 

Total Tooling Cost 29,257 

i n91 



AMLLV
 
PART II
 

MANUFACTURING
 
MANUFACTURING TEST
 

TUNNELS 	- F/M
 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

Element of Cost TABLE 5.3.1.4-VII 

Component Test 

Component Test Planning 

(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 


Total Mfg. Test Labor 


Material
 

(6) Q&RA 


(7) 	Nfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars
 

950 9,234
 

304 2,955
 

1,254 12,189
 

401 3,900
 

1,655 16,089
 

18 17?
 

1,673 16,266
 

32 374
 

1,705 16,640
 

335 3,252
 

2,040 19,892
 

100
 

55
 

155
 

53
 

208
 

20,100
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AMLLV 

PART III 

FACILITY LABOR 

TUNNELS - F/M 

TABLE 5.3.1.4-VIII 

Element of Cost 

(1) Direct Labor Hours 

Manhours 

608 

Dollars 

5,910 

Total Facility Labor 608 5,910 

1023
 



AMLLV 

PART IV 

LOGISTIC LABOR 

TUNNELS - F/M 

TABLE 5.3.1.4-IX 

Element of Cost Manhours Dollars 

(1) Engineering 29 342 

(2) Hardware 1,624 

(3) Material & Adm. Burden 552 

Total Material 2,176 

Total Logistic Cost 2,518 

1024
 



5.3.1.5 Structure Assembly 
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TABLE 5.3.1.5-I STRUCTURES ASSEMBLY - FUEL MODULE 
AMLLV COST SUMMARY A [] B ] C (IN THOUSAbDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEc LOGISTICST 
ELEMENT OF COST PART I PART II PART III PART IV OTHERTOTAL 

M/H $ M/H 

PROGRAM EXECUTIVE 1 14 

PROGRAM PLAN. & REPT. 3 35 

INDUSTRIAL RELATIONS 1 6 

ENGINEERING 1 

LAB TECHNICIANS 

TOOLING 4 

PRODUCTION 69 

MANUFACTURING TEST 3 
MANUFACTURING TECH. 2 

Q& RA 20 

FACILITIES 

DIRECT DIST 20 
TRAINING 1 

TOTAL DIRECT LABOR 5 55 120 

MATERIAL 

LOGISTIC HARDWARE 
BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 

TOTAL COST 55 

$ 

8 

41 

674 

32 
21 

189 

189 

10. 

1,164 

17 

6 

23 

2 

$ 

16 

16 

I $ 

5 

5 

M/H 

1 

3. 

1 

1 

4 

69 

3 
2 

20 

2 
20 

1 

127 

14 

35 

6 

13 

41 

674 

32 

21 

189 

16 
.189 

10 

1,240 

17 

6 

23 

1,187 16 1,263 



AMLLV 

PART I 

STRUCTURES ASSEMBLY - F/M 

ASSEMBLY OR SYSTEM 

TABLE 5.3.1.5-I1 

Element of Cogt Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

8,412 

1,285 

1,670 

60,504 

3,709 

2,810 

17,284 

1,391 

1,516 

Total Direct Labor 98,581 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1,183 

2,957 

641 

$ 13,971 

34,922 

6,231 

Total Labor - Part I 4,781 $ 55,124 

Material 

Progi-m - ing & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

60$ 64 

64 

$ 124 

42 

$ 146 

TOTAL COST - PART I $ 55,270 

1027 



TABLE 5.3.1.5-11 STRUCTURES ASSEMBLY - F/M 

AMLLV PART II COST SAREY A[] B[] C ] (IN THOUSANDS) 

ENGINEERING PRODUCTION TOOLING TEST TOTAL 
ELEMENT OF COST 

MINH $ N/H $ M/H 'H $ M!H $ 

ENGINEERING 1 8 1 8 

LAB TECHNICIANS 

TOOLING 4 41 .4 41 

PRODUCTION 69 674 69 674 

MANUFACTURING TEST _ 32 3 

MANUFACTURING TECH. 2 20 1 2 21 

Q & R A 18 170 .1 1 1 820 189 

DIRECT DIST 17 166 2 13 1 10 20 189 

TRAINING 1 9 1 1 10 

TOTAL DIRECT LABOR 

MATERIAL 1, 

LAB. TECHNICIANS 

TOOLING 7 7 

PRODUCTION 

MFG. TECHNICIANS 3 3 

Q& RA 5 1 6 

SUBTOTAL 8 8 1 17 

MAT. & ADM. RUFLEU _3 3 6 

TOTAL MATERIAL 11 11 1 

TOTAL PANT T7 8 1,050 77 52 1,187 



AMLLV
 

PART II
 
ENGINEERING
 

STRUCTURE ASSEMBLY - F/M 

ASSEMBLY OR SYSTEM 

TABLE-5.3.1.5-IV 

Element of Cost 
 Manhours Dollars
 

Design Development 
 529 $ 6,247
 

Reliability Engineering 
 13 154
 

(1) Subtotal (A) 
 542 6,401
 

(2) Laboratory Technicians 106 
 1,049
 

Subtotal (B) 648 
 7,450
 

(3) Q&RA 
 21 205
 

Total Engineering Labor 669 $ 7,655
 

Material
 

(4) Lab. Tech. 
 $ 222
 

(5) Q&RA 
 6
 

Subtotal (C) 
 $ 228
 

(6) Material & Adm. Burden 
 85
 

Total Material 
 $ 313
 

Total Engineering Cost 
 L2,968
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AMLLV 

PART II
 
MANUFACTURING 

PRODUCTION 

STRUCTURE ASSEMBLY-F/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST
 

TABLE 5.3.1.5-V
 
Element of Cost 
 Manhours Dollars
 

(1) Fabrication & Assembly 48,920 
 $ 475,502
 
(2) Miscellaneous Charges 
 3,816 37,089

(3) Maintain & Add in Scope Changes 
 538 5,230
 

Subtotal (A) 53,274 
 $ 517,821
 

(4) Tool & Production Planning 16,110 
 156,588
 

Subtotal (B) 69,384 $ 674,409
 

(5) Direct Distributable 17,048 165,703
 

Subtotal (C) 
 86,432 $ 840,112
 

(6) Training 
 951 9,241
 

Subtotal (D) 
 87,383 $ 849,353
 

(7) Q&RA 
 17,476 169,871
 
(8) Mfg. Tech. 
 1,660 19,607
 

Total Production Labor 106,519 $1,038,831
 

Material
 

(9) Raw Material & Standards 
 -0
(10) Q&RA 
 $ 5,243

(1]) Mfg. Tech. 
 $ 2,905 

Material Subtotal 
 $ 8,148
 

(12) Material & Adm. Burden 
 $ 2,775
 

Total Material 
 $ 10,923
 

Total Production Cost 
 $ 1,049754
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AMLLV 

PART II, 
MANUFACTURING 

TOOLING 

STRUCTURE ASSEMBLY - F/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.i.5 VI 

Element of'Cost Manhours Dollars 

(1) Sustaining Tooling 4,262 $ 41,427 

(2) Direct Distributabel 1,364 13,256 

Subtotal (A) 5,626 $ 54,683 

(3) Training 62 601 

Subtotal (B) 5,688 $ 55,284 

(4) Q&RA 1,138 11,057 

Total Tooling Labor 6,826 $66,341 

Material 

(5) Tooling $ 7,458 

(6) Q&RA 341 

Subtotal (C) $ 7,799 

(7) Material & Adm. Burden 2,654 

Total Material $ 10,453 

Total Tooling Cost $76794 
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AMLLV 

PART II
 
MANUFACTURING
 

MANUFACTURING TEST
 

STRUCTURE ASSEMBLY -

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.3.1.5-VII
 

Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


- Subtotal (C) 


(4) 	Mfg. Tech. 


-Subtotal (D) 


(5) Q&RA 

Total Mfg. Test Labor 


Material
 

(6) Q&RA 

(7) 	 Mfg. Tech. 


Subtotal (E) 


(8). Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost -

F/M 

Manhours Dollars 

2,447 $ 23,785 

783 7,610 

3,230 $ 31,395 

1,034 10,047 

4,264 $ 41,442 

47 455 

4,311 $ 41,897 

82 966 

4,393 $ 42,863 

862 8,379 

5,255 $ 51.242 

$ 259 

$ 143 

$ 402 

$ 140 

$ 542 

L1784 
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AMLLV 

PART III 

FACILITY LABOR 

STRUCTURE ASSEMBLY -

ASSEMBLY OR SYSTEM 

1ST UNIT COST 

TABLE 5.3.1.5-VIII 

F/M 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 1,599 $ 15,542 

TOTAL FACILITY LABOR COST 1,599 $15,542 
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AMLLV 

PART IV 
LOGISTIC LABOR 

STRUCTURE ASSEMBLY - F/M 

ASSEMBLY OR SYSTEM 

TABLE 5.3.1.5-IX 

Element of Cost Manhours Dollars 

(1) Engineering 63 $ 744 

(2) Hardware $ 3,529 

(3) Material & Adm. Burden $ 1,199 

Total Material $ 4,728 

Total Logistic Cost $ 5,472 
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5.3.2 Systems 

The total first production unit cost of the systems for an Fuel module and the com
ponents thereof are displayed in Figure 5.3.2. 0-1. Table 5.3.2. 0-I is a total 
cost summary of the systems. Supporting documentation for each of the major 
components that are included in this cost summary are in the appropriate 
sub-paragraphs. 
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TABLE 5.3.2.0-I 

AMLLV COST SUMMARY TOTAL SYSTEMS - FUEL MODULE A [ B 5] C [ (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS TOTAL 

ELEMENT OF COST ,PART I PART II PART III PART IV OTHER 
R/B $. M/H $ _ X/H 

PROGRAM EXECUTIVE 2 20 2 20 

PROGRAM PLAN. & REPT. 5 :_49 5 49 

INDUSTRIAL RELATIONS . ....... _8 8 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 6 61 6 61 

PRODUCTION 94 911 94 911 

MANUFACTURING TEST 5.....44 5 44 

MANUFACTURING TECH. 2 31 ,, 2 31 

Q & R A 27. 6 2 263 

FACILITIES 2 20 2 20 

DIRECT DIST 33 316 ...... 33 316 

TRAINING 2 15- 2 15 

TOTAL DIRECT LABOR 7 77 169 1,641 2 20 17 1,738 

MATERIAL 627 627 

LOGISTIC HARDWARE 

BURDEN ' .. 210 .. 210 

TOTAL MATERAL 

TOTAL OTHER 

TOTAL COST 
77 2,478 20 2,575 
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5.3.2.1 Propulsion and Mechanical System 
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TABLE 5.3.2.1-I 

AMLLV COST SUMMARY PROP. & MECH. - FUEL MODULE A [0 B[] C[n (IN THOUSANDS) 

ELEMENT OF COST 
PROGRAM 

-PART 
MGMT. CONT. END ITEM 
I PART II 

FACILITIE 
PART III 

LOGISTICST 
PART IV OTHER TOTAL 

PROGRAM EXECUTIVE 

M/H 
1 

$ 
8 

M/H q$ OTE M/H1 $8 

PROGRAM PLAN. & REPT. 2 194 2 19 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 2 23 2 23 

PRODUCTION 

MANUFACTURING TEST 

38 367 
17 

38
822 36717 

MANUFACTURING TECH. 1 13 1 13 

Q & R A 
FACILITIES 

E1 
11 

109 
log 81 

1 109 

8 

DIRECT DIST 29 1 -3 12 

TRAINING 1 2 1 5 

TOTAL DIRECT LABOR 3 68 6631 72 702 

MATERIAL 548 548 
LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

186 
734 

186734 

TOTAL OTHER 

TOTAL COST 
_ 1 31 1,397 8 1,436 



AMLLV 

PART I 

PROP. & MECH. - F/M 
ASSEMBLYOR SYSTEM 

Element of Cost 

TABLE 5.3.2.1-II 

Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

37,731 

2,317 

1,756 

11,157 

870 

1,000 

Total Direct Labor 54,831 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

658 

1,645 

357 

7,771 

19,426 

3,464 

Total Labor - Part I 2,600 30,661 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

33 

36 

69 

23 

92 

TOTAL COST - PART I 30,753 

1041 



eTBL 5.3.2.1-111 

AMLLV PART II COST StM4ARY-PROPULSION & ECHANICAL SYSTEM - F/M A [] B [ C Mx (IN THOUSANDS) 

ELEENT 
EEMETOFC 

OF COST 
_ 

ENGINEERING 
M/H 

PRODUCTION 

MN/H ' 

TOOLING 

M/H $ 

TEST 

MNH ,$ M/H 

TOTAL 

$ 
ENGINEERING 

LAB TECHNICIANS 

TOOLING , 2 23 2 23 

PRODUCTION 18 .... 67 38 67 

NUFACTURING TEST 2_ 2 17 

MANUFACTURING TECH. 1 12 1 1 13 

Q & R 10 98 1 6 j 11 109 

.DIRECT DIST 11 1117 1 . 1 5 3 129 

TRAINING 1 _ _ _ 1 
TOTAL DIRECT LABR 61 ,599 4 96 3 28 68 663 

MATERIAL _ _,538 4 542 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECNICIANS 2 2 

Q & R A _... _ 

SUBTOTAL 544 4 548 

MAT. & ADM. B,-DEN 185 1 186 

TOTAL MATERIAL 729 5 734 

TOTAL PART II ST 1,328 41 2813 



AMI4V
 

PART II
 
MANUFACTURING
 

PRODUCTION
 

PROPULSION & MECHANICAL SYSTEM 

ASSEMBLY OR RYSTEM 
1ST UNIT COST
 

TABLE 5.3.2.1-tv 


Element of Cost 


(1) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) 	Maintain & Add in Scope Changes 


Subtotal (A) 


(4) 	Tool & Production Planning 


Subtotal (B) 


(5) 	Direct Distributable 


Subtotal (C) 


(6) 	Training 


Subtotal (D) 


(7) Q&RA 

(8) Mfgi Tech. 


Total Production Labor 


Material
 

(9) Raw Material & Standards 

(10) Q&RA 
(11) 	Mfg. Tech. 


Material Subtotal 


(12) Material & Adm. Burden 


Total Material 


Total Production Cost 


- F/M 

(DLLARS IN TEOUSANDS)
 
Manhours Dollars
 

26,603 259
 
2,075 20
 

292 2
 

28,980 282
 

'8,761 85
 

37,731 367
 

12,074 117
 

49,805 484
 

548 5
 

50,353 489
 

10,070 98
 

956 12
 

61,379 599
 

538
 
3
 
2
 

543
 

185
 

728
 

1,327
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AMLLV 

PART II 
MANUFACTURING 

TOOLING 

PROPULSION & MECHANICAL SYSTEM - F/ 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.2.1-V 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 2,317 22,521 

(2) Direct Distributable 741 7,203 

Subtotal (A) 3,058 29,724 

(3) Training 33 321 

Subtotal (B) 3,091 30,045 

(4) Q&RA 618 6,007 

Total Tooling Labor 3,709 36,052 

Material 

(5) Tooling 4,055 

(6) Q&RA 186 

Subtotal (C) 4,241 

(7) Material & Adm. Burden 1,442 

Total Material 5,683 

Total Tooling Cost 41,735 
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AMLLV
 

PART I 
MANUFACTURING 

MANUFACTURING TEST 

PROP & MECH SYSTEMS - F/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.2.1-VI1 

Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3), Training 

Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 

Total Mfg. Test Labor 

Material 

(6.) Q&RA 

(7) 	Mfg. Tech. 


Subtotal (E) 


(8). Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 


Manhours Dollars
 

1,330 21,928
 

426 4,136
 

1,756 17,064
 

562 5,461
 

2,318 22,525
 

26 248
 

2,344 
 22,773
 

44 525
 

2,388 23,298
 

469 4,555
 

2,857 27,853
 

141
 

78 

219
 

75
 

294 

28,147
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AMLLV 

PART III 
FACILITY LABOR 

PROPULSION & MECHANICAL SYTEM 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.2.1-VIII 

- F/M 

Element of Cost Manhours Dollars 

Direct Labor Hours 870 8,457 

TOTAL FACILITY LABOR COST 8,457 
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5.3.2.2 Electrical System 
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TABLE 5.3.22-I 

AX- OSI-2SUMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

ELECTRICAL SYSTEMS - FUEL MODULE 

A [] B [] Ca 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV- OTHER 

M/H $ N/ $ $s $ _iH. 

1 8 

2 19 

(IN THOUSAMS) 

TOTAL 

-I 8 

2 19 

INDUSTRIAL RELATIONS 3 3 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 2 22 2 22 

PRODUCTION 36 358 .......... 36 358 

MANUFACTURING TEST 2 17 2 17 

o 
Oo 

MANUFACTURING TECH. 

Q&R& R A-6 
FACILITIES 

___Q 

1 12 

1 8 

1 

1 

12 

i 6
8 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 3 30 

14 
1 

67 

125 

6 

646 1-

... 

-8 
--

14 

1 

-71 

125 
6 

684 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

20 

6 

_ 

6 

_ 

TOTAL MATERIAL 26 26 

TOTAL OTHER 

TOTAL COST 30 672 8 710 



PART I 

EICTRICAL - F/ 
ASSEMBLY OR SYSTEM 

TABLE 5.3.2.2-Il 

Element of Cost Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

36,794 

2,260 

1,712 

10,884 

848 

976 

Total Direct Labor 53,474 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

642 

1,604 

347' 

7,578 

18,945 

Total Labor - Part I 2,593 .29,901 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

32 

35 

67 

23 

90 

TOTAL COST - PART I 29,991 
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TABLE 5.3.2.2-Ill N TISALSYSTN- Fim 
A!V PART II COST SUMMARY A B C¢ [ (IN THOUSANDS) 

ELEMNT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 

M/H $ N/H $ /H $ M/H $ N/H $ 
ENGINEPRING 

LAB TECHNICIANS 

TOOLING 2 22 2 22 
PRODUCTION 36 358 .......... 36 358 
MANUFACTURING TEST - 2 17 
MANUFACTURING TECH. 1 I1 1 12 
Q &R ' ,,, 10 95 1 7 _4 W16 
DIRECT DIST 12 . 114 1 6 1 5 14. 12 
TRAINING 1 6 1 6 
TOTAL DIRECT LABOR' 60 584 4 35 3 27 67 646 

MATERIAL 10..... 5 .... ....... 15 
LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

M G. TECHNICIANS 
Q& RA 

2 
3 

2 
3 

SUBTOTAL _ 15 5 20 
MAT. & ADM.:BRDE ... .5 .. _... 6 
TOTAL MATERIAL 20 6 26 

TOTAL PART II CLST 604 41 27 672. 



AILLV 

PART II 
MANUFACTURING 

PRODUCTION 

ELECTRICAL SYSTEM - F/M 

ASSEMBLY OR, SYSTEM 
1ST UNIT COST 

Element of Cost 
TABLE 5.3.2.2 

- i V 

Manhours Dollars 

(1) Fabrication & Assembly 
(2) Miscellaneous Charges' 
(3) Maintain & Add in Scope Changes 

25,942 
2,023 

286 

252 

20 
3 

Subtotal (A) 28,251 275 

(4) Tool & Production Planning 8,543 83 

Subtotal (B) 36,794 358 

(5) Direct Distributable 1,774 124 

Subtotal (C) 48,568 472 

(6) Training 535 6 

Subtotal (D) 49,103 478. 

(7) Q&RA 
(8) Mfg. Tech. 

9,824 
933 

95 
'21 

Total Production Labor 59,860 584 

Material 

(9) Raw Material & Standards 
(10) Q&RA 
(1i) Mfg. Tech. 

10 
3 
2 

Material Subtotal 15 

(12) Material & Adm. Burden 5 

Total Material 20 

Total Production Cost 604 

1051
 



AWLT
 

PART II 
MANUFACTURING
 

TOOLING
 

ELECTRICAL SYSTE 


ASSEMBLY OR SYSTEM 
1ST UNIT COST 

.TABLE 5.3.2.2-v 

Element of Cost 


(1) Sustaining Tooling 


(2) 	Direct Distributabel 


Subtotal (A) 


(3) 	Training 


Subtotal (B) 


(4) 	Q&RA 


Total Tooling Labor
 

Material 

(5) Tooling 


(6) Q&RA 


Subtotal 	 (C) 

(7) 	Material & Adm. Burua~i 


Total Material
 

Total Tooling Cost 


- FA4 

Manhours Dollars
 

2,260 21,967
 

723 7,028
 

2,983 28,995
 

33 321
 

3,016 29,316 

603 5,861 

3,619 35,177
 

3,955
 

181
 

4,136 

1,407 

40,720 
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AMIV 
PART II 

MANUFACTURING 
MANUFACTURING TEST 

BLECTRICAL SYSTEM- FAI 

ASSEMBLY OR SYSTEM 
IST UNIT COST 

TABLE 
5 
. 
3 
.2.2-VI 

Element of Cost Manours DolIars 

Component Test 1,297 12,607 

Component Test Planning 415 4,035 

(I) Subtotal (A) 1,712 16,642 

(2) Direct Distributable 547 5,326 

Subtotal ( 2,259 21,968 

(3) Training 2 

Subtotal (C) 2,283 22,209 

(4) Mfg,. Tech. 43 512 

Subtotal (D) 2,326 22,721 

(5) Q&RA 457 4,441 

rotal Mfg. Test Labor 2,783 27,162 

Material 

(6) Q&, 137 

(7) Mfg. Tech, 76 

Subtotal (E) 213 

8) Material & Ada. Burden 72 

Total Material 285 

Total Mfg. Test Cost 27,447 
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ANILV 

PART III 

FACILITY LABOR 

ELEOTRICAL SYSTE - FM 

ASSMEBLY OR SYSTEM 
IST UNIT COST 

TABLE 5.3.2.2-ViI 

A.aement of Cost Manhours Dollars 

Diiect Labor Hours 848 8,243 

TOTAL FACILITY LABOR COST 8,243 
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5.3.2.3 Instrumentation 
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INSTRUMENTATION SYSTEM -FUEL MODULE 

TABLE 5.3.2.3-I
 
AMLLV COST SUMMARY 

PROGRAM MGMT. CONT. END ITEM 

ELEMENT OF COST PART I PART II/H $ M/H $ 

PROGRAM EXECUTIVE 3 


PROGRAM PLAN. & REPT. 1 8 


INDUSTRIAL RELATIONS 1 


ENGINEERING
 

LAB TECHNICIANS 

TOOLING 1 12 

PRODUCTION 15 145 

MANUFACTURING TEST 1 7 

C MANUFACTURING TECH. 4 
Ln Q& RAQR 4 43 

FACILITIES 

DIRECT DIST 5 49 

TRAINING
 

TOTAL DIRECT LABOR 1 $1Z 
 26 $263 

MATERIAL 18 

LOGISTIC HARDWARE
 

BURDEN 

TOTAL MATERIAL Z3 

TOTAL OTHER
 

TOTAL COST $12 $286 


A El B [ C I- (IN THOUSANDS) 
FACILITIE LOGISTICS 
PART III$ PART IV

$-
TOHER 
TOTHERM/H.$ 

3 

8 

1 

1 1z 

15 145 

1 7 

4 

4 43 

$3 3 

5 49 

$3 2 7 $278 

18 

23 

$3 $301 



AMLLV
 

PART I 

IN'qTRT1ENTATION - F/M 

ASSEMBLY OR SYSTEM 

TABLE 5.3.2.3-1I
 

Element of Cost Manhours Manhours Dollars 

Direct Labor 

Engineering
 

Logistics
 

Laboratory Technician
 

Production 
 14,96Z
 

Tooling 
 919
 

Manufacturing Test 
 695
 

Q&RA 
 4,425
 

Facilities 344
 

Manufacturing Technician 
 397
 

Total Direct Labor Z1,74Z 

Program Executive 
 261 3,081
 

Program Planning & Reporting 653 
 7,70Z
 

Industrial Relations 
 142 1,374
 

Total Labor - Part I i,0'6 $1Z, 157
 

Material
 

Program Planning & Reporting 
 13
 
Industrial Relations 
 15
 

Materiai Subtotal 
 28
 

Material & Administrative Burden 
 9 

Total Material 
 37
 

TOTAL COST - PART 1 $12, 194
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TALE__...-

A MLL PART II COST SUMMARY Af0 LJ C2 (IN THOUSANDS) 

ENGINEERING PRODUCTIONl TOOLING TEST TOTAL, 

ELMENTFCO /Ht" /N $ /H $ 1/H . $ M/H $ 

ENGINEERING ..... . 

LAB TECHNICIANS .... . ...... 

TOOLING .... .1 12 12 

PRODUCTION 15 145 ......... 15 145 

MANUFACTURING TEST 1 7 1 7 

MANUFACTURING TECH. ,. , 4" 4 

Q& R A 4 39 __' , 2 4 43 

DIRECT DIST 5 47 2 5 49 

TRAINING 3 3 
TOTALDIECTLABR 24 238 1 14 1 11 z6 263 

MATERIAL 14 ..... 3 16 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

iFG. TECHNICIANS 

Q& RA 1 1 

SUBTOTAL 15 ...... 3 18 

MAT.& AM. B,.,EN 5 

TOTAL NATERIAL 20 3 23 

TOTAL PART II C$ST ............... ....- $258, _ _ _ $17 ....... $1 _... ..... .....$2,,86 



AMLLV 
PART II 

MANUFACTURING 
PRODUCTI ON 

INSTRUMENTATION SYSTEM - F/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

Element of Cost .TALE 5.3.2.3-IV 

(1) Fabrication & Assembly 
(2) 

(3) 


(4) 


(5) 


(6) 


(7) 

Miscellaneous Charges 

Maintain & Add in Scope Changes 


Subtotal (A) 


Tool & Production Planning 


Subtotal (B) 


Direct Distributable 


Subtotal (C) 


Training 


Subtotal (D) 


Q&RA 
(8) Mfg. Tech. 


Total Production Labor 


Material
 

(9) Raw Material & Standards 

(10) Q&RA 
(11) Mfg. Tech.
 

Material Subtotal 


(12) Material & Adm. Burden 


Total Material 


Total Production Cost 


Manhours Dollars 

10,549 $103
 

823 8
 
116 0
 

11,488 111
 

3,474 34
 

14, 962 145
 

4,788 47
 

19,750 19Z
 

ZI7 3
 

19,967- 195
 

3,994 39 
379 4 

24,340 $238 

14
 
1 

15
 

5 

20
 

$258
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AMLLV 
PART II 

MANUFACTURING 
TOOLING 

INSTRUMENTATION SYSTEM - F/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.2.3-v 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 919 8,932 

(2) Direct Distributabel 294 Z, 857 

Subtotal (A) 1,213 11,789 

(3) Training 13 127 

Subtotal (B) 1,zz6 11,916 

(4) Q&RA 245 2,381 

Total Tooling Labor 1,471 $14,297 

Material 

(5) Tooling 1,590 

(6) Q&RA 73 

Subtotal (C) 1,663 

(7) Material & Adm. Burden 565 

Total Material ZZZ8 

Total Tooling Cost $16, 525 
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AMLLV
 
PART II
 

MANUFACTURING
 
MANUFACTURING TEST
 

INSTRUMENTATION SYSTEM -

ASSEMBLY OR SYSTEM 
1ST UNIT COST
 

TABLE 5.3.2.3-VI,
 
Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	 Training 


Subtotal (C) 


(4) Mfg. 	Tech. 


Subtotal 	(D) 


(5) Q&RA 

Total Mfg. Test Labor 

Material
 

(6) Q&RA 

(7) 	Mfg. Tech. 


Subtotal (E) 


.(8) Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


F/M 

Manhours Dollars
 

527 5, 123
 

168 1,640
 

695 6,763
 

223 2, 163
 

918 8,926
 

10 98 

9Z8 9,024
 

18 209
 

946 9,233
 

186 1,805
 

1,132 ;11,038 

56
 

31
 

87
 

29
 

116
 

$11,154 
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AMLLV 
PART ITT 

FACILITY LABOR 

INSTRUMENTATION SYSTEM - F/M 

ASSEMBLY OR SYSTEM 
IST UNIT COST 

TABLE 5.3.2.3-VII 

ELEMENT OF COST MANHOURS DOLLARS 

(1) Direct Labor Hours 344 $3,343 

TOTAL FACILITY LABOR COST $3,343 



5.3.2.4 Flight Control System 
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TABLE 5.3.2.4-I 
AMLLV COST SUMMy 

ELEMENT OFCOST 

PROGRAM EECUTIVE 
PROGR PLAN. & PT. 

FLIGHT CONTROL SYSTEM - FUEL MODULE 

PROGRAM NGT.CONT. END ITEM FACILITIES 
PART I PART II PART III 

.. / $ M/H $ $ 
1 ___3 

A [3 B[] cE] 
LOGISTICS 
PART IV 

$ OTHER 

(IN THOUSANDmS) 

TOTAL 

IN. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 
TOOLING 

PRODUCTION 

MANUFACTURING TEST 

1 

5 . 

4 

41 

3.3 

1 

5 

4 

41 

MANUFACTURING TECH. 

Q& RA 
. 2 2 

" 
FACILITIES 1 

DIRECT DIST 

TRAINING 
1 13 

,.1 
.. 

la 
TOTAL DIRECT LABOR 

ATERIAL 
4 8 

41 
1 8 74 

4 

LOGISTIC HARDWARE 41 -' 41 

BURDEN 

TOTAL MATERIAL 

-13 

54 
13 

54 
TOTAL OTHER 

TOTAL COST $4 ] 123 $1 $128 



A MLLV 

PART I 
FLIGHT CONTROL - F/M 

ASSEMBLY OR SYSTEM 

TABLE 5.3.2.4-I1 

Element of Cost Manhours Manhours Dollars 

Direct Labor
 

Engineering
 

Logistics
 

Laboratory Technician
 

Production 
 4,248
 

Tooling 
 261
 

Manufacturing Test 
 198
 

Q&RA 
 1,256
 

Facilities 
 98
 

Manufacturing Technician 
 112
 

Total Direct Labor 6,173
 

Program Executive 
 74 875
 

Program Planning & Reporting 
- 185 2,188
 

Industrial Relations 
 40 390
 

Total Labor - Part I 299 32453
 

Material
 

Program Planning & Reporting 
 4
 
Industrial Relations 
 4
 

Material Subtotal 
 8
 

Material & Administrative Burden 
 3
 

Total Material 
 11
 

TOTAL COST - PART I $3,464 
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TABLE 5.3.2.4-1i FLIGHT CONTROL SYSTEM - /M 

iANLVP II COST SUMMARY An BE] C ] (IN THOUSANDS) 

ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 

MfH $ M/H $ M/H $ N/H .$ /H $ 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 5 41 
1 .. 

3 

15 441 
3 

MAN UFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 
DIRECT DIST 
TRAINING 

1 
1 

2 

5 

1. 

1 

1 

1 

2 
5 

13 

1 

oh TOTAL DIRECT LABOR 7 62 1 4 3 8 69 

MATERIAL 39 1 40 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 1i 

Q& RA 

SUBTOTAL 

HAT. & AM. B-RDEN 

TOTAL MATERIAL 

40 
13 

53 

1 

1 

4113 

54 

TOTAL PART I! COST $115 $5 $3 $123 



AMLLV 
PART II 

MANUFACTURI NG 
PRODUCTION
 

FLIGHT CONTROL SYSTEM - F/M
 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.2.4IV 
Element of Cost 
 Manhours Dollars
 

(I) Fabrication & Assembly 2,996 $ 29
 
(2) Miscellaneous Charges 233 
 2
 
(3) Maintain & Add in Scope Changes 33 
 0
 

Subtotal (A) 3,262 $ 31
 

(4) Tool & Production Planning 986 
 10
 

Subtotal (B) 4,248 $ 41
 

(5) Direct Distributable 1,360 
 13 

Subtotal (C) 5,608 $ 54 

(6) Training 
 61 1
 

Subtotal (D) 5,669 $ 55
 

(7) Q&RA 1,134 5
 
(8) Mfg. Tech. 107 2
 

Total Production Labor 6,910 $ 62
 

Material
 

(9) Raw Material & Standards 39
 
(10) Q&RA 
 0
 
(]1) Mfg. Tech. 
 I
 

Material Subtotal 
 $ 40
 

(12) Material & Adm. Burden 
 13
 

Total Material 
 $ 53
 

Total Production Cost 
 115
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AMLLV 

PART II 

MANUFACTURING 
TOOLING 

FLIGHT CONTROL SYSTEM - F/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.2.4-V 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 261 $2,537 

(2) Direct Distributabel 83 807 

Subtotal (A) 344 3,344 

(3) Training 4 39 

Subtotal (B) 348 3,383 

(4) Q&RA 69 671 

Total Tooling Labor 417 $4,054 

Material 

(5) Tooling 457 

(6) Q&RA 20' 

Subtotal (C) 477 

(7) Material & Adm. Burden 162 

To:tal Material 639 

Total Tooling Cost $4693 
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AMLLV
 

PART II
 
MANUFACTURING
 

MANUFACTURING TEST
 

FLIGHT CONTROL SYSTEM - F/M 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.3.2.4-Vii 

Manhours DollarsElement of Cost 


150 $1,458
Component Test 


48 467
Component Test Planning 


$1,925
(1) 	Subtotal (A) 198 


63 615
(2) 	Direct Distributable 


261 $2,540
Subtotal (B) 


28
(3) Training 3 


264 $2,568
Subtotal (C) 


5 59
(4) 	Mfg. Tech. 


269 $2,627
Subtotal (D) 


514
(5) Q&RA 53 


322 $3,141
Total Ifg.Test Labor 


Material
 

16
(6) Q&RA 
9 

(7) 	Mfg. Tech. 


$ 25
Subtotal (E) 


(8) 	Material & Adm. Burden 8 

$ 33Total Material 


Total Mfg. Test Cost $3,174
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AMLLV
 

PART III 
FACILITY LABOR
 

FLIGHT CONTROL SYSTEM - F/M
 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST 

TABLE 5.3.2.4-VIII 
Element of Cost Manhours Dollars 

(1) Direct Labor Hours 98 $ 952 

TOTAL FACILITY LABOR COST 
 L.952
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5.3.3 Injection Stage Liquid Engine 

Costs for the 250, 000 pound (vacuum) thrust engine for-the injection stage were 
developed from the parametric cost data supplied by Pratt and Whitney. 



-3 

TABLE 5.3.3.0-I 
AMLLV COST SUMMARY 

ELMET OF COST 


PROGRAM EXECUTIVE
 
PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS
 

ENGINEERING10
 
LAB TECHNICIANS 

TOOLING 

PRODUCTION 


MANUFACTURING TEST 


MANUFACTURING TECH. 

Q&RA
 

FACILITIES
 

DIRECT DIST
 

TRAINING
 
TOTAL DIRECT LABOR 


MATERIAL 


LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL
 

TOTAL OTHER
 

TOTAL 

COST
 

MJLTICOHAMBER PLUG ENGINE - FUE MODOLE A [] BO C (IN THOUSANDS) 
L TC NGICIAN. ONT. -END:PART I PART ITEM ACILITIE PART IV TOTAL
n PART IIn LOGISTICS


MIH $ I-H- $ . "M-. .. 

-

240 

270 

16016 

240 

270 
I 270 

3,600 
10 

_____3,600 
3,600] 



AMLLV 

FUEL MODULE 

TABLE 5.3 3.0-II 

"C" COSTS DOLLARS 

(IN THOUSANDS) 

Engineering 160 

Test 270 

Tooling (Baint.) 240 

Fabrication 2,930 

TOTAL 3,600 

Units - 3 & 4 
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5.3.4 " Engine Installation 

Installation costs associated with two engines were based 
on manhour estimates which were derived from Saturn v msrorical data. In 

addition to the direct factory labor all supporting costs were included. 

Precdig pag blank. 
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TABLE 5.3.4.0-1 
AMLLV ,COST SUMMARY, ENGINE INSTALLATION - FUEL MODULE A 0 B fl C (IN THOUSAMOS 

PROGRAM MONT. CONT. END ITEM FACILITIES LOGISTICS 
ELEMENT OF COST PART I 

M/H 
____ ____ MH ___ _ 

PART II 
M/H
N/ ___ 

PART III PART IV 

$ ~ $M/H$ 
OTHER 

TOTAL 

PROGRAM EXEOUTIVE _ 1 
PROGRAM PLAN. & REPT. 1 
INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 4 4 
PRODUCTION 

MANUFACTURING TEST _____ ____ 

44-
4 2.--__7____2 

-

- 4 2 

MANUFACTURING.
TECH. 

Q& R A 1 10 1 10 
FACILITIES 

DIRECT DIST 1 10 1 10 
TRAINING 

TOTAL DIRECT LABOR 2" 6 63 6 66 

MATERIAL 1 1 
LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 1 1 

TOTAL OTHER 

TOTAL COST 2 64 1 67 



AMLLV 

PART I 

ENGINE INSTALLATION - FUEL MODULE 

ASSEMBLY OR SYSTEM 

TABLE 5.3.4.0-I 

Element of Cost 


Direct Labor 

Engineering
 

Logistics
 

Laboratory Technician
 

Production 


Tooling 


Manufacturing Test 


Q&RA 


Facilities 


Manufacturing Technician 


Total Direct Labor 


Program Executive 


Program Planning & Reporting 


Industrial Relations 


Total Labor - Part I 

Material 

Program Planning & Reporting 


Industrial Relations 


Material Subtotal 


Material & Administrative Burden 


Total Material 


TOTAL COST - PART I 

1077
 

Manhours 

3,838
 

236
 

132
 

1,064
 

89
 

96
 

5,455
 

Manhours Dollars 

66 421 

163 1,042 

36 176 

265 1,639 

3 

3 

6 

3 

9 

1,648 



TABLE 5.3.4.0-I1 

AMLLV PART II COST SUNEARY ENGINE INSTALLATION- FUEL MODULE k [] B[] C[Z (IN THOUSANDS) 

ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL _______ 

M/H $ M/H $ M/H $ M/H .$ ,M/H $ 
ENGINEERING 

LAB TECHNICIANS 

TOOLING 4 4 
PRODUCTION 7 4 
MANUFACTURING TEST 

MANUFACTURING 
TECH. 

Q & R A 1 10 1 10 
DIRECT DIST 1 10 1 10 
TRAINING 
TOTAL DIRECT LABOR 6 5 4 2 6 

MATERIAL 1 1 
LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 

Q& RA 
SUBTOTAL 

MAT. & ADM. ERLDEN 

TOTAL MATERIAL 1 1 

TOTAL PART I! ___,ST 58 2 64 



AMLLV
 
PART II
 

MANUFACTURING 
PRODUCTION
 

ENGINE INSTALLATION -FUEL MODULE
 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.3.4.0-IV
 
Element of Cost 
 Manhours Dollars
 

(1) Fabrication & Assembly 
 2,706 26,303
(2) Miscellaneous Charges 
 211 2,051
(3) Maintain & Add in Scope Changes 
 30 291
 

Subtotal (A) 
 2,947 28,645
 

(4) Tool & Production Planning 
 891 8,661
 

Subtotal (B) 
 3,838 37,306
 

(5) Direct Distributable
 
943 9,166
 

Subtotal (C) 
 4,781 46,472
 

(6) Training 
 52 506
 

Subtotal (D) 
 4,833 46,978
 

(7) Q&RA
 
(8) -Mfg. Tech. 	 9662 9,390
9__ 1,0o8___
 

Total Production Labor 
 5,891 57,454
 

Material
 

(9) Raw Material & Standards
 
(10) Q&RA
 
(11) 	Mfg. Tech. 290
 

161
 

Material Subtotal 
 451
 

(12) Material & Adm. Burden 
 154
 

Total Material 
 605
 
Total Production Cost 
 58,059
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AMLLV 
PART II 

MANUFACTURING 
TOOLING 

ENGINE INSTALLATION - FUEL MODULE 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.3.4.0-V
 

Element of Cost 	 Manhours Dollars
 

(1) Sustaining Tooling 	 236 2,294
 

(2) 	Direct Distributabel 75 729
 

Subtotal (A) 311 3,023
 

(3) 	Training 4 39
 

Subtotal (B) 315 3,062
 

(4) Q&RA 	 63 .613
 

Total Tooling Labor 378 3,675
 

Material
 

(5) Tooling 	 413
 

(6) 	Q&RA 19
 

Subtotal (C) 432
 

(7) 	Material & Adm. Burden 147
 

Total Material 579
 

Total Tooling Cost 4,254
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AMLLV 
PART II
 

MANUFACTURING 
MANUFACTURING TEST
 

ENGINE INSTALLATION - FUEL MODULE
 
ASSEMBLY OR SYSTEM 

1ST UNIT COST 

TABLE 5.3.4.0-VI 

Element of Cost Manhours Dollars
 

Component Test 100 972
 

Componeht Test 32 311
 

Subtotal 132 1,283
 

Direct Distributable 42 410
 

Subtotal 174 1,693
 

Training 2 19
 

Subtotal 176 1,712
 

Mfg. Tech. 4 39
 

Subtotal 180 1,751
 

Q&RA 35 342
 

Total Mfg. Test Labor 215 2,093
 

Material
 

Q&RA 10 

Mfg. Tech. 6
 

Subtotal 
 16
 

Material & Adm. Burden 5
 

Total Material 21
 

Total Mfg. Test Cost 2,714
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AMLLV 
PART III 

FACILITY LABOR 

ENGINE INSTALLATION - FUEL MODULE 
ASSEMBLY OR SYSTEM 

1ST UNIT COST 
TABLE 5.3.4.0-VII 

Element of Cost Manhours Dollars 

(1) Direct Labor Hours 89 865 

TOTAL FACILITY LABOR COST 865 
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5.3.5 Launch Operations 

The launch operations for the fuel module are divided into two parts. The first 
module is divided into two parts. The first part represents the costs for the 
first and second launches (R&D flight vehicles). The second part represents the 
costs for operational vehicle (third vehicle and subsequent vehicle). These parts 
are each divided into three major categories: 1) Launch Control, 2) Launch 
Pad Operations, and 3) Off Site Support. Figure 5.3.5.0-1 shows the delta 
costs of these categories and indicates the applicable sub-sections where the 
costs are shown in detail. The costs reflected in this section are for launching 
of one fuel module at a two per year rate. 
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LAUNCH OPERATIONS - FUEL MODULE - 1 R&D FLIGHT VEHICLES 

TABLE 5.3.5.0-I 
MLLV COST SUMMARY A ] Bo CRJ (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV 

_____ $__/__$ " $ $-4 I$ N/H $ $ OTHER N/H $ 
PROGRAM EXECUTIVE 5 . 57 5 57 
PROGRAM PLAN.& REPT. 12 143 12 143 

INDUSTRIAL RELATIONS 2 27 2 27 

ENGINEERING 32 389 32 389 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION OR OPER 406 3942 406 3,942 

MANUFACTURING TEST 

MANUFACTURING TECH.
 

o 	 Q& RA 79 761 79 761 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 19 227 517 5092 536 5,319 

MATERIAL 4 4
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL _ 4 	 4 

TOTAL OTHER 

TOTAL COST 227 5096 	 5,323 



__ 

TABLE 5.3.5.0-Il 

A MLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& HEFT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING
 

PRODUCTION OR OPER 

MANUFACTURING TEST
 

MANUFACTURING TECH.
 
co Q&RA 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 


LOGISTIC HARDWARE
 

BURDEN , 

TOTAL MATERIAL 

TOTAL OTHER 

TOTAL COST 


LAUNCH OPERATIONS - FUEL MODULE - OPERATIONAL VEHICLES (THIRD VEHICLE
 

AND SUBSEQUENT VEHICLES)
 
A ] BE] C-] (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV OTHER TOTAL 

M/H $ H/H $ $ M/ 

131 1255 131. 1,255 

160 1252 160 1,252
 

291 2507 291 2,507 

16 16
 

16 16 

2523 2,523
 



FIXED COSTS - AFTER 2ND LAUNCH 

LANC LAUNCH ] 

OPERATIONS 
$2,523 

E IN TSNS 
$394 

S 5.3.6.1| 

5.3.6.0 I LAUNCH PAD 

I 5.3 .6. 
OFF SICE ION 
SUPPORT 

FIE OSS- RDFGTVHC LES INCUE AC TONL
$1,404 

5.3.6.3 
COT O 

FIXED COSTS - 2 R&D FLIGHT VEICILES (INCLUDES ADDITIONAL COSTS FOR 

9 MONTH CYCLE TIME, INCREASED SE&I AND INSTRUMENTATION) 

OPERATIONS CONTROL 

$5,323 $831
 

$1,530 

OFFSIT 

SUPPORT
 

$2,962 

NOTES: 

DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 

DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 

FIGURE 5.3.6.0-I FUEL MODULE - LAUNCH OPERATIONS COST FLOW DIAGRAM 
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5.3.5.1 Launch Control 
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LAUNCH CONTROL CENTER - FUEL MODULE - 2 R&D FLIGHT VEHICLES
 

TABLE 5.3.5.1-I 
AMLLV COST SUMMARY A F] BE] CFO (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ M/H $ $ M/ $ 

PROGRAM EXECUTIVE 1 9 1 9 

PROGRAM PLAN.& REPT. 2 22 22 
INDUSTRIAL RELATIONS 4 4 
ENGINEERING 5 61 5 61 

LAB TECHNICIANS 

TOOLING 

PRODUCTION OR OPER 63 616 63 616 
MANUFACTURING TEST 
MANUFACTURING TECH.
 

00 Q & R A 12 119 12 119 
o 

FACILITIES
 

DIRECT DIST 

TRAINING
 

TOTAL DIRECT LABOR 3 35 80 796 83 831 

MATERIAL
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL 

TOTAL OTHER 

TOTAL COST 35 796 831 



AMLLV
 
PART I
 

LAUNCH CONTROL CENTER - F/M
 
ASSEMBLY OR SYSTEM
 

TABLE 5.3.5.1-I 

Element of Cost Manhours 
(In Thousands) 

Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling . 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

63 

12 

Total Direct Labor 80 

Program Executive  1 9 

Program Planning & Reporting 2 22 

Industrial Relations 4 

Total Labor - Part I 3 35 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

1:aterial & Administrative Burden 

Total Material 

TOTAL COST - PART I 35 
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LAUNCH CONTROL CENTER - F/H 

TABLE 
AMLLV 

5.3.5.1-Ill 
PART II COST SUMMARY A [] f C] (IN THOUSAWCS) 

EENT OF COST E ENGINEERING PRODUCTION TOOLING ___ TEST TOTAL 

M/H' $ N/H $ M/H M/H MIH $ 

ENGINEERING 5 61 5 61 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 63 616 63 616 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 12 119 12 119 
DIRECT DIST 
TRAINING 

;-TOTAL DIRECT LABOR 5 61 75 735 80 796 

MATERIAL 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 
Q& RA 

SUBTOTAL 

MAT. & ADM. BURDEN 

TOTAL MATERIAL 

TOTAL PART II COST 61 735 796 



AMLLV
 
LAUNCH OPERATIONS
 

LAUNCH CONTROL CENTER - F/M
 
TABLE 5.3.5.1-IV 

(In Thousands)
 
Element of Cost Manhours Dollars 

Engineering: 

Design Support 5 61 

TOTAL COST 5 61 
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AMLLV 
LAUNCH OPERATIONS
 

LAUNCH CONTROL CENTER - F/M

TABLE 5.3.5.1-V 

(In Thousands) 

Element of Cost Manhours Dollars 

Operations:
 

Launch Vehicle 35 339 

Technical Support 28 277 

Subtotal 63 616 

Q&RA 12 119 

Total Labor 75 735 

Material
 

Q&RA 

Material and Administrative Burden 

Total Material 

TOTAL COST
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5.3.5.2 LAUNCH PAD 
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LAUNCH PAD - FUEL MODULE - 1 R&D FLIGHT VEHICLES 

TA3LE 5.3.5.2-I 
AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM MGMT. 

PART I 
_IH' $ 

1 15 

CONT. END ITEM 

PART II 
M/H $ 

A [] B[] CF] 
FACILITIES LOGISTICS 

PART III PART IV OTHER 
s$ j $ H/H 

1 

(IN THOUSANDS) 

TOTAL 

$ 

15 

PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

3 
1 

41 

8 

9 112 

3 

1 

9 

41 

8 

112 

H 

TOOLING 

PRODUCTION OR OPER 

MANUFACTURING TEST 

117 1133 117 1,133 

41 MANUFACTURING TECH. 
Q& RA 23 219 23 219 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE 

5 64 149 1464 

2 

154, 1,528 

2 

BURDEN 

'TOTAL MATERIAL 2 2 

TOTAL OTHER 

TOTAL COST 64 1466 1,530 



AMLLV 
PART I 

LAUNCH PAD - F/M
ASSEMBLY OR SYSTEM 

TABLE 5.3.5.2-II 

Element of Cost Manhours 
(In Thousands) 

Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling . 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

Total Direct Labor 

9 

117 

23 

149 

Program Executive 1 15 

Program Planning & Reporting 3 41 

Industrial Relations 1 8 

Total Labor -Part 1 5 64 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

K'aterial & Administrative Burden 

Total Material 

TOTAL COST - PART I 64 

1095
 



LAUNCH PAD - F/M 

TABLE 5.3.5.2-Ill 
AMLLV PART II COST SRMMRY. B C (IN THOUSAiDS) 

ELEMENT ENGINEERINGOF COST____ PRODUCTION TOOLING TEST TOTAL 
ELEMET OM/H $' M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 9 112 ' 9 112 
LAB TECHNICIANS 

TOOLING 

PRODUCTION 117 1133 117 1,133 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q & RA :23 219 23 219 
DIRECT DIST 
TRAINING 

TOTAL DIRECT LABOR 9 112 140 1352 149 1,464 

MATERIAL 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

M-FG.TECHNICIANS 
Q & R'A 2 2 
SUBTOTAL 2 2 

MAT. & ADM. BURDEN' 

TOTAL MATERIAL 2 2 

TOTAL PART II COST 112 1354 1,466 



AMLLV 
LAUNCH OPERATIONS
 

LAUNCH PAD - F/M
TABLE 5.35.2-IV 

(In Thousands).
Element of Cost Manhours Dollars 

Engineering:
 

Design Support 9 112 

TOTAL COST 9 112 
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AMLLV 
LAUNCH OPERATIONS
 

LAUNCH PAD - F/M 
TABLE 5.3.5.2-V 

(In Thousands) 
Manhours Dollars
Element of Cost 


Operations:
 

64 623Launch Vehicle 

Technical Support 53 510 

Subtotal 117 1,133 

QeRA 23 219 

Total Labor 140 1,352 

Material
 

2Q&A 

Material and Administrative Burden 

Total Material 2 

l,354TOTAL COST 
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5.3.5.3 Off Site Support Complex 
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OFF SITE SUPPORT COMPLEX - FUEL MODULE - 2 R&D FLIGHT VEHICLES
 

TABLE 5.3.5.3-I 
?MLLV COST SUMMARY A Bo CK] (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV 

_/H $ M/H $ $ $ M/H $ 

PROGRAM EXECUTIVE 3 33 3 33 

PROGRAM PLAN.& REPT. 7 80 7 80 

INDUSTRIAL RELATIONS 1 15 1 15 

ENGINEERING 18 216 18 216 

LAB TECHNICIANS 

TOOLING 

PRODUCTION OR OPER 226 2193 226 2,193 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 44 423 44 423 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 11 128. 288 2832 299 2,960 

MATERIAL 2 2 

LOGISTIC HARDWARE 

BURDEN 

'TOTAL MATERIAL 2 2 

TOTAL OTHER 

TOTAL COST 128 2834 2,962 



AMLLV
 
PART I
 

OFF SITE SUPPORT COMPLEX - F/M
 
ASSEMBLY OR SYSTEM
 

TABLE 5.3.5.3-II 

Element of Cost Manhours 
(In Thousands) 

Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

Total Direct Labor 

18 

226 

44 

288 

Program Executive 3 33 

Prorram Planning & Reporting 7 80 

Industrial Relations 1 15 

Total Labor - Part I 11 128 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Katerial & Administrative 

Total Material 

Burden 

TOTAL COST - PART I 
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OFF SITE SUPPORT COMPLEX - F/M 

TABLE 5.3..5.3-I1 
AMLLV PARTII COST SUMMARY A'[: [] C[K (IN THOUSANDS) 

ELEMENT OF COST__ 
ENGINEERING PRODUCTION TOOLING TEST TOTAL 

,.M/H $ M/H $ M/H $ M/H 
_ 

M$/. $ 
ENGINEERING, 18 216 18 216 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 226 2193 226 2,193 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A _.__ 44 423 44 423 

DIRECT DIST 

HTRAINING 

CDTOTAL DIRECT LAOR 18 216 270 2616 288 2,832 

[MATERIAL 

LAB. TECHNICIANS 

TOOLING ." 

PRODUCTION 

MFG. TECHNICIANS 
,Q& R A' 2 2 

SUBTOTAL 2 2 

MAT. & 'ADM. BURDEN 

TOTAL'MATERIAL 2 2 

TOTAL PART II COST 216 2618 2,834 



AMLLV 
LAUNCH OPERATIONS
 

OFF SITE SUPPORT COMPLEX - F/M 
TABLE 5.3.5.3-IV 

Element of Cost 
(In Thousands) 

Manhours Dollars 

Engineering: 

Design Support 18 216 

TOTAL COST 18 216 
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AMLLV 
LAUNCH OPERATIONS
 

OFF SITE SUPPORT COMPLEX - F/M
 
TABLE 5.3.5.3-V 

(In Thousands) 

Element of Cost Manhours Dollars
 

Operations:
 

Launch.Vehicle 124 1,206 

Technical Support 102 987 

Subtotal 226 2,193 

Q&-A . 44 423 

Total Labor 270 2,616 

Material
 

Q& A 2 

Material and Administrative Burden 

Total Material 2
 

2,618TOTAL COST 
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5.3.6 Propellant, Pressurants and Gases 

Propellant costs used on the AMLLV Engine module were estimated for the 
following types of propellants: 

(1) LOX 
(2) LH2 
(3) LN2 
(4) GH e 
(5) GH 2 

These costs were based on current actual costs for the Saturn V. An appropriate 
burden was added to account for the support activities required for procurement. 
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TABLE 5.3.6-I 

AMLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION
 
MANUFACTURING TEST 

MANUFACTURING TECH. 
o Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAi 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 

TOTAL COST 

PROPELLANT - FUEL - MODULE A 0 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 

B [] C 3 (IN THOUSANDS) 

O 
PART I 

M/H $ 
PART II 

$/, 
PART III PART IV 

OTHER 
TOTAL 

730 730 

730 730
 



AMLLV
 

RECURRING
 

PROPELLANT - F/M
 
(IN THOUSANDS)
 

TABLE 5.3.6-II
 

Cubic Ft. Pounds Dollars
 

LOX 2,977 37
 

LH2 518 263
 

LN2 
 1,066 29
 

OH
 e 3,332 
 208
 

816 8
 

Propellant Cost 545
 

Material & Admin. Burden 185
 

GH2 


* TOTAL COST $730 

For one complete Launch Cycle
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5.4 SRIM FIXED COST 

Costs associated with the SRM were classified into two categories, i.e: (1) SRM 
fixed costs and (2) SRM quantity sensitive costs due to the various combinations 
of SliM's that can be used within the baseline AMLLV vehicle family, i.e., 2 to 
12 SRM's per vehicle. 

The costs in this category are for those items which are not considered quantity 
sensitive to the number of SRM's per vehicle, i.e: 

(1) The delta cost associated with the alternate forward skirt 
(2) The launch operations costs 
(3) The launch maintenance cost 

These costs are additive to (1) the number of SRM's required per vehicle times the 
individual SlM variable cost plus (2) the cost of the single stage vehicle (and costs 
of injection stages where applicable). 

Preceding a b 
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TABLE 5.4.0.0- I SRM - FIXED - 1 R&D FLIGHT VEHICLE 
ALLV COST SUMMARY A El BO CD (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM ACILITIEE LOGISTICS TOTAL 

ELE ENT OF COST PART I PART II PART III PART IV TOTAL 
N/H $ M/H 's $ -. $ M/H $ 

PROGRAM EXECUTIVE 2 335 29 335 

PROGRAM PLAN.& REPT. 69 825 69 825 

INDUSTRIAL RELATIONS 18 150 18 150 

ENGINEERING 164 1948 1 6 165 1,954 
LAB TECHNICIANS 1 7 1 7 

rTOOLING 14 139 14 139 

PRODUCTION OR OPER. 2,318 21,565 2,218 21,565 

MANUFACTURING TEST 11 105 11 105 

MANUFACTURING TECH. 6 69 6 69 

Q & R A 450 4,373 450 4,373 
FACILITIES 
 5 1,202 5 1,202 

DIRECT DIST, 66 636 66 636 
TRAINING 3 35 3 35 

TOTAL DIRECT LABOR 110 1,310 2,933 28877 1,202 1 6 3,055 31,395 

MATERIAL 1 307 308 

LOGISTIC HARDWARE 30 30 
BURDEN 100 10 110 

TOTAL MATERIAL 1 407 40 448 

TOTAL OTHER 

TOTAL COST 1,311 29,284 1,202 46 31,843 



SRM - FIXED - OPERATIONAL VEHICLES 
(THIRD VEHICLE AND SUBSEQUENT VEHICLES) 

TABLE 5.4.0.0-Il
 

AMLLV -OSTSURARY A [] B C- (IN THOUSANS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
_ _ _ $ M/H $ $ $ H/H $ 

PROGRAM EXECUTIVE 4 48 4 48 

PROGRAM PLAN.& REPT. 10 121 10 121 

INDUSTRIAL RELATIONS 2 21 2 21 

ENGINEERING 352 3388 1 6 353 3,394 

LAB TECHNICIANS 1 7 1 7 

TOOLING 14 139 14 139 

PRODUCTION 660 5610 660 5,610 

MANUFACTURING TEST 11 105 11 105 

MANUFACTURING TECH. 6 69 6 69 

Q& RA 67 646 67 646 

FACILITIES 5 1202 5 1,202 

DIRECT DIST 66 636 66 636 

TRAINING 3 35 3 35 

TOTAL DIRECT LABOR 16 190 1180 10635 5 1202 1 6 202 12,033 

MATERIAL 1 331 332 

LOGISTIC HARDWARE 30 30 

BURDEN 100 10 110 

TOTAL MATERIAL 1 431 40 472 

TOTAL OTHER 

TOTAL COST 191 11066 1202 46 12,505 



SRM - Fixed 
$31,843
 

*$12,505
 
5.4.0.0 

Delta Fwd. Skt.
 
$4,630
 

5.4.1.0 

Launch Maint. 

$1,150 

5.4.Y2.0 

Launch Ops. 

$26,063 
*$6,725
 

5.4.3.0 

NOTES: 
*FIRST OPERATIONAL UNIT COST WHICH DIFFERS 
SIGNIFICANTLY FROM THOSE OF FIRST R&D FLIGHT 
UNIT 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 

DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 

FIGURE 5.4.0.0-1 SRNV- FIXED COST FLOW DIA.GRAM 
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5.4.1 Delta Costs for Alternate Forward Skirt 

The costs shown in this section are those associated with the heavyweight forward 
skirt which are over and above those costs required for the standard (light weight) 
forward skirt. 
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TABLE 5.4.1.0-I 
AMLLV COST SUMMARY 

ELENT OF COST 

PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 
TOLN

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

DELTA FQRWARD SKIRT A [ 
PROGRAM MGMT. CONT. END ITEM FACILITIE

. 
LOGISTICS 

PART I PART II PART III PART IV 

$__M/ $s 

4 44 
10 121 _10 

z 2 

3 45 

-3 45 

139 

233 ZZ65 

11 105 

B[] C[S 

OTHER 

(IN THOUSANDS) 

TOTAL 

B/H$ 

121 

10- 21 

4 51 

7 
1 7 

14 139 

233 Z,265 

11 105 
MANUFACTURING TECH. 

Q& RA 

6 
67 

69 
646 

667 69646 

FACILITIES 

DIRECT DIST 

TRAINING 
66 

3 

S 
636 

35 

52 5 
66 

3 

52 
636 

35 
TOTAL DIRECT LABOR 16 190 404 3,947 5 5Z 1 6 427 4, 195 

MATERIAL 

LOGISTIC HARDWARE 
1 Z'__294 

30 
29530 

BURDEN 100 10 3i0 

TOTAL MATERIAL 1 394 4011 

TOTAL OTHER 

L 
TOTAL COST 

191 4,340 52 46 4,630 



AMLLV 

PART I 

DqIty Vonward Skirt 
ASSEMBLY OR SYSTEM 

Element of Cost 

TABLE .5.4.1.0-II 

Manhours Manhours 'Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

3,476 

.524 

695 

233,001 

14; 31Z 

10,841 

66,584. 

5,367 

5,850 

Total Direct Labor 340,654 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

4,088 

10,220 

Z,Z14 

48,277 

"IZ0,693 

21, 5z2 

Total Labor - Part I 16,52Z $190,49Z 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

Z35 

ZZi 

456 

145 

601 

TOTAL COST - PART I $191,093 
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TABLE 5.4.1.0-I11 

AMLLV PART II COST-SU4MMARY DELTA FORWARD SKIRT B[][] C (IN THOUSANDS) 

ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 3 45 3 45 

LAB TECHNICIANS ]7 1 7 

TOOLING- 14 139 14 139 

PRODUCTION "_233 Z,265 233 2,265 
MANUFACTURING TEST 10___U5 11 105 

MANUFACTURING TECH. 6 66 3 6 69 

Q & R A 1 11 59 570 4 37 3 28 67 646 
DIRECT DIST 57 ;5r.7 5 45 4 34 66 636 
TRAINING 3 31 2 2 3 35 
TOTAL DIRECT LABOR 5 .63 358 3,489 23 223 18 17Z 404 3,947 

MATERIAL 

LAB. TECHNICIANS 1 
TOOLING _25 25 
PRODUCTION 237 237 
MFG. TECHNICIANS 10 10 
Q& R'A 1 18 1 1 ZI 

SUBTOTAL 2 Z65 26 1 294 

MAT. & ADM. BUTLE1 90 9 1 100 

TOTAL MATERIAL 2 355 35 z 394 

TOTAL PART II CCOST 65 3,844 258 174 4,34o 



AMLLV 

PART II 
ENGINEERING 

Delta Forward Skirt 

ASSEMBLY OR SYSTEM 
TABLE 5.4.1.0-Iv 

Element of Cost Manhours Dollars 

Design Development 3,404 $43,758 

Reliability Engineering 72 926 

(1) Subtotal (A) 3,476 $44,684 

(2) Laboratory Technicians 695 6,755 

Subtotal (B) 4,171 $51,439 

-(3) Q&RA 1,181 11,480 

Total Engineering Labor 5,352 $62,919 

Material 

(4) Lab. Tech. 1,462 

(5) Q&RA 354 

Subtotal (C) 1,816 

(6) Material & Adm. Burden 616 

Total Material Z,432 

Total Engineering Cost $65,351 

1117
 



AMLLV 
PART II 

MANUFACTURI NG 
PRODUCTION 

Delta Forward Skirt 

ASSEMBLY OR SYSTEM 
1ST UNIT COST
 

TABLE 5.4.1.0-V
 
Element of Cost 


(I) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) 	Maintain & Add in Scope Changes 


Subtotal (A) 


(4) 	Tool & Production Planning 


Subtotal (B) 


(5) 	Direct Distributable 


Subtotal (C) 


(6) 	Training 


Subtotal (D) 


(7) Q&RA 

(8) Mfg. Tech. 


Total Production Labor 


Material
 

(9) Raw Material & Standards 

(10) Q&RA 
(]]) Mfg. Tech. 

Material Subtotal 


(12) Material & 	Adm. Burden 


Total Material 


Total Production Cost 


Manhours Dollars 

164,283 $1,596,831 
12,814 124,55Z 
1,807 17,564 

178,904 $1,738,947 

54, 101 525, 862 

233,005 $2,264,809 

57,Z49 556,460 

290,254 $Z,8z1269 

3,193 31,036 

293,445 $2,85Z,305 

58,690 570,466 

5,575 65,841 

357,710 $3,488,612 

Z37,514 
17,607 
9,757 

264,878 

90,058 

354, 936 

$3,843,548 
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AMLLV 
PART II 

MANUFACTURING 
TOOLING 

Delta Forward Skirt 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.4.1.0-Vi 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 14,312 $139,113 

(2) Direct Distributabel 4,508 44,517 

.Subtotal (A) 18,820 $183,630 

(3) Training 208 Z,022 

Subtotal (B) 19,028 $185,65Z 

(4) Q&RA 3,820 37,130 

Total Tooling Labor 22,848 $222,78Z 

Material 

(5) Tooling Z5" 046 

(6) Q&RA 1,146 

Subtotal (C) Z6,19Z 

(7) Material & Adm. Burden 8,906 

Total Material 35,098 

Total Tooling Cost $257,880 
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AMLLV 
PART II 

MANUFACTURING 
MANUFACTURING TEST
 

Delta Forward Skirt 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.4.1.0-VII 

Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	Training 


Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 

Total Mfg. Test Labor 


Material
 

(6) Q&RA 

(7) Mfg. Tech. 

Subtotal (E) 

(8) Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

Manhours Dollars
 

8,213 $ 79,830 

2,628 25,545 

10,841 $105,375 

3,469 33,720 

14,310 $139,095
 

157 1,530
 

14,467 $140,625 

275 3,246 

14,742 $143,871 

2,893 28,124 

17,63 5 $171,995 

868
 

481 

1,349
 

459
 

1,808
 

173,803 
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AMLLV 

PART III 
FACILITIES LABOR 

Delta Forward Skirt 

TABLE 5.4.1.0-VIII 

Element of Cost 

Direct Labor Hours 

Manhours 

5,367 

Dollars 

$5Z, 167 

Total Facility Labor Cost $52, 167 
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AMLLV 

PART IV 
LOGISTIC LABOR 

Delta Forward Skirt 

ASSEMBLY OR SYSTEM 

TABLE 5.4.1.0-IX 

Element of Cost Manhours Dollars 

(1) Engineering 524 6,189 

(2) Hardware 29,344 

(3) Material & Adm. Burden 9,977 

Total Material 39, 321 

Total Logistic Cost 45,510 
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5.4.2 Launch Maintenance Cost 
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TABLE 5.4.2.0-I SRM LAUNCH MAINTENANCE 
1AMLLV COST sUNNARY A BE]CCE] (IN mHOUSA0S) 

ELEMENT OF COST 
PROGRAM MGMT. CONT. END ITEM 

PART I PART II 
FACILITIES LOGISTICS 

PART III PART IV TOTAL 

_ __ _ _ _ M/H $ M/H $ 
-

$ $ 
OTHER 

M/H s 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 
MANUFACTURING TECH. 

Q&RA 

FACILITIES 1,150 1,150 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 1,150 1,150 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 

TOTAL COST 1,150 1,150 



AMLLV 

RECURRING
 
SRM
 

*LAUNCH FACILITY MAINTENANCE 

TABLE 5.4.2.0-IT 

(IN THOUSANDS) 

Brick & Mortar $ 920 

Equipment 230 

TOTAL $l5O 

*Maintenance for six (6) months or for one 
(1) vehicle.
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5.4.3 Launch Operations Cost 

Praedg -page blan 
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TABLE 5.4. 3. 0-I SRM LAUNCH OPERATIONS - 1 R&D FLIGHT VEHICLE 
A MLLV COST SUMMARY A [ B r] C (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 

M/H $ N/N $ $ - $ M/H $ _ 

PROGRAM EXECUTIVE 2 287 287PROGRAM PLAN.& REPT. 59 704 704
 

INDUSTRIAL RELATIONS 16 129 129 
ENGINEERING 161 1,903 
 161 1,903
 

LAB TECHNICIANS
 

TOOLING
 
PRODUCTION OR OPER. 1,985 19,300 1,985 
 19,300 

MANUFACTURING TEST 

MANUFACTURING TECH. 
Q& RA 383 3,727 383 3,727 

FACILITIES 

DIRECT DIST 
TRAINING 

TOTAL DIRECT LABOR 100 1,120 2,529 24,930 1 2,529 26,049
 

MATERIAL 13 13
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL 
 13 
 13
 

TOTAL OTHER
 

TOTAL COST 1,120 24,943 26,063 



SRM LAUNCH OPERATIONS - OPERATIONAL VEHICLES (THIRD VEHICLE 

TABLE 5.4.3.0-Il AND SUBSEQUENT VEHICLES) 
AMLLV COST SUMMARY A 0 BE] CKI (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEl LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ /H $ s $ M/H 

PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 349 3343 349 3,343
 

LAB TECHNICIANS 
TOOLING
 

PRODUCTION OR OPER 427 3345 427 3,345 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 776 6688 776 6,688 

MATERIAL 37 37
 

LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL 37 37 

TOTAL OTHER
 

TOTAL COST 6725 6,725
 



FIXED COSTS - AFTER 2ND LAUNCH 

LAUNCH [ LAUNCH 

OPERATIONS CA I CONTROLI 

DOL75I 
[ $1,048 

5.4.3.1 
5.4.3.0 NLAUNCH PADTIONS$COST4LOW.DIAGRA 

SUPPORT 
$3,743 

fi.4.3.3]
 

FIXED COSTS - 2. R&D FLIGHT VEHICLES (INCLUDES ADDITIONAL COSTS FOR 
9 MONTH CYCLE TIME, INCREASED SE &IAND INSTRUMENTATION 

SLAUNCH LAUNCH 
OPERATIONS CONTROL 

$26,063 $4,062
 

J1LAU:NH PAD I 
l $7,495
 

OFF SITE 

SUPPORT 
$14,506 

NOTES-
DOLLARS ABE IN THOUSANDS. 
NUMB3ERS IN LOWER-RIGHT CORNER 

DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 

FIGURE 5.4.3.0-I SENM LAUNC H OPERATIONS COST FLOW DIAGRAM 
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5.4.3.1 Launch Control 
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TABLE 5.4.3. 1-1 SRM LAUNCH CONTROL CENTER - I R&D FLIGHT VEHICLE 
AMLLV COST SUMMARY A [ BE] C ] (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 

ELEMENT OF COST PART I PART II PART III PART IV OTHER TOTAL 

M/H $ H $ O R M/H S-
PROGRAM EXECUTIVE L Lrl 4 45 
PROGRAM PLAN.& REPT. •9 110 9 110 
INDUSTRIAL RELATIONS 2 20 2 20 
ENGINEERING 25 297 25 297 

LAB TECHNICIANS 

TOOLING 

PRODUCTION OR OPER. 309 3,008 309 3,008 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 60 580 60 580 

FACILITIES 

DIRECT DIST 
TRAINING 

TOTAL DIRECT LABOR 15 175 394 3,885. 409 4,060 

MATERIAL 2 

LOGISTIC HARDWAiRE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 

TOTAL COST 175 3,887 4,062 



AMLLV 
RECURRING 

PART I 

LAUNCH CONTROL CENTER 
ASSEMBLY OR SYSTEM 

TABLE 5.4.3.1-II 

Element of Cost Manhours 
(In Thousands) 

Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

25 

309 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

60 

Total Direct Labor 

Program Executive 

Program Planning & Reporting 

4 

9 

45 

110 

Industrial Relations 2 20 

Total Labor - Part I 15 l____ 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

T.aterial & Administrative Burden 

Total Material 

TOTAL COST - PART I 
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TABLE 5.4.3.1-II SRM LAUNCH CONTROL CENTER 
AMLLV PART II COST SUMMIARY A B [] C (IN THOUSANDS) 

ELEMENT OF COST 
ENGINEERING 

N/H ____ 

PRODUCTION 
'M/H $ 

TOOLING 

M/H $ 
TEST 

N!H 
TOTAL 

__________
M!NH $ 

ENGINEERING 25 297 25 297 

LAB.TECHNICIANS 

TOOLING 
PRODUCTION 309 3.008 309 3,008 

MNUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 60 580 60 580 
DIRECT DIST 
TRAINING 

TOTAL DIRECT LABOR 25 297 369 3,588 394 3,885 

MATERIAL' 

LAB. TECHNICIANS 

TOOLING 

PRODUCTION 

MFG. TECHNICIANS 

Q& RA 2 2 
SUBTOTAL 2 2 

MAT. & ADM. BURDEN 

TOTAL MATERIAL 2 2 

TOTAL PART ii CSST 297 3,590 3,887 



AMLLV 

LAUNCH OPERATIONS 
SRM 

LAUNCH CONTROL CENTER 

TABLE 5.4.3.1-Iv 

(In Thousands) 

Element of Cost Manhours Dollars 

Engineering: 

Design Support 25 297 

TOTAL COST 25 -297 
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A} LV 

RECURRING 
LAUNCH OPEPATIONS

SP-7. 

AUNCH CONTROL CENTER 

TABLE 

Element of Cost 

Operations:
 

Launch Vehicle 


Technical Support 


Subtotal 


QRA 

Total Labor 


Material
 

Q&,RA 

5.4.3.1-V 

(In Thousands) 
Manhours Dollars 

170 1,654 

139 1,354 

309 3,008 

60 50 

69588
 

2 

Material and Administrative Burden
 

Total Material 

TOTAL COST 

1136
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5.4.3.2 Launch Pad 
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TABLE 5.4.3.2-I SIM LAUNCH PAD - 1 R&D FLIGHT VEHICLE 
AMLLV COST SUMMARY A [ B[] CM (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV_ OTHER 
M/H $ M/H $ $ M/H $ 

,PROGRAM EXECUTIVE 7 82 7 '82 

PROGRAM PLAN.-& REPT. 17 202 17 202 

INDUSTRIAL RELATIONS 4 37 4 37 
ENGINEERING _ 46 547 46 547 

LAB TECHNICIANS 

TOOLING 

PRODUCTION OR OPER. 571 5,550 571 5,550 

MANUFACTURING TEST 

H MANUFACTURING TECH. 

Q&RA 110 1,073 -110 1,073 

FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 28 321 727 7,170 755 

MATERIAL 4 h 
LOGISTIC HARDWARE 

BURDEN 

'TOTAL MATERIAL 4 

TOTAL OTHER 

TOTAL COST ] 321 7,174 7,495 



AMLLV
 
RECURRING
 

PART I
 

SPM IAUNCH PAD 
ASSEMBLY OR SYSTEM 

TABLE 5.4.3.2-II 

(In Thousands)
 
Element of Cost Manhours Manhours Dollars 

Direct Labor
 

Engineering 46 

Logistics
 

Laboratory Technician 

Production 571
 

Tooling
 

Manufacturing Test
 

Q&RA 10
 

Facilities
 

Manufacturing Technician 

Total Direct Labor 727 

Program Executive 7 82
 

Program Planning & Reporting 17 202 

Industrial R1elations __4 37 

Total Labor - Part I 28 321 

Material 

Program Planning & Reporting 

Industrial Relations
 

Material Subtotal
 

Katerial & Administrative Burden
 

Total Material
 

TOTAL COST - PART I 
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TABLE 5.4.3.2-111 SRM IAUNCH PAD 

AMLLV 'fi COST"SUM4MARY A[] E CF[ (IN THOUSANRDS) 

ENGINEERING PRODUCTION TOOLING TEST TOTAL 
ELEMENT OF COST 

M/H .$ M/H $ MIH $ M/H $ /H $ 

ENGINEERING 46 547 46 547 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 571 5,550 571 5,550 

MNUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 11D 1,073 110 1,073 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 46 547 681 6,623 727 7,170 

MATERIAL 

LAB. TECHNICIANS 

TOOLING 

SPRODUCTION 

MFG. TECHNICIANS 

Q& RA 4 4 

SUBTOTAL 4 4 

MAT. & ADM. BURDEN 

TOTAL MATERIAL 4 4 

TOTAL PART Ii ClST 547 6,627 7,174 



AILV 
RECURRING 

IAUNCH OPERATIONS 
SR11 LAUNCH PAD 

TABLE 5.4.3.2-IV 

(In Thousands) 

Element of Cost Manhours Dollars 

Engineering: 

Design Support -46 547 

TOTAL COST 46 547 
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AILV 
ECURRING 

LAUNCH OPERATIONS 
SR1 IAUNCH PAD 

TABLE 5.4.3.2-V
 

(In Thousands) 

Element of Cost Manhours Dollars
 

Operations:
 

314 3,052,Launch Vehicle 

257 2,498Technical Support 

571 5,550
Subtotal 


Q&RA 110 1,073 

Total Labor 681 62 

Material 

Q&RA 4 

Material and Administrative Burden 

Total Material 4 

TOTAL COST
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5.4.3.3 Offsite Support 
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SRM OFF SITE SUPPORT COMPLEX - 1 R&D FLIGHT VEHICLETABLE 5.4.3.3-IAMLLV COST SUMMARY A [] BO CR (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL
 
ELEMENT OF COST PART I PART II PART III PART IV 
 OTHER

M/H $ M/H s $ $ ___ N/H $ 
PROGRAM EXECUTIVE l 160 14 160 
PROGRAM PLAN.*& REPT. 33 392 33 392
 
INDUSTRIAL RELATIONS 
 10 72 10O 72 

ENGINEERING 90 1,059 90 1,059 

LAB TECHNICIANS 

TOOLING 

PRODUCTION OR OFER. 1,105 10,742 1,105 10,742 

MANUFACTURING TEST 
MANUFACTURING TECH. 

Q& RA 213 2,074 2i3 2,074
 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 57 624 1,408 13,875 1,465 14,499 

MATERIAL 
 7 
 7
 
LOGISTIC HARDWARE
 

BURDEN
 

TOTAL MATERIAL 
 7
 

TOTAL OTHER
 

TOTAL COST 624 13,882 14,506
 



A1,MLV 

RECURRING 
PART I 

Smi 
OFF SITE SUPPORT COMPLEX 

ASSEMBLY OR SYSTEM 

Element of Cost 

TABLE 5.4.'3.3-I 

Manhours 
(In Thousands) 

Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

Total Direct Labor 

90 

1,105 

213 

_1,0 

Program Executive - 14 160 

Program Planning & Reporting 33 392 

Industrial R1elations 10 72 

Total Labor - Part I 57 62J 

Material 

Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Katerial & Administrative Burden 

Total Material 

TOTAL COST - PART I 
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TABLE 5.4'."3.3-IiI SRX OFF SITE SUPPORT COMPLEX 

AMLLV PART II COST SUMMARY A.l B[] C (IN THOUSANDS) 

ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
___ 

_______ /H $ . /H $ N/H, $ N/H $ m/H $ 
ENGINEERING 90 1.059 . 90 1,059 

LAB TECHNICIANS 

TOOLING " 
PRODUCTION 1,105 10,742 1,105 10,742 

.NUNUFACTURING TEST 

MANUFACTURING TECH._ 

Q & RA .' 

SDIRECTDIST 

213 2,074 213 2,074 

TRAINING 
TOTAL DIRECT LABOR 90 59 1,318 12816 1,408 13,875 

MATERIAL 

ILAB., TECHNICIANS 
TOOLING .___ 

PRODUCTION 

MFG. TECHNICIANS 
Q & R'A 5 5 

SUBTOTAL 2 2 

NAT. & ADM. ByEN' 7 7, 

TOTAL MATERiAL 

TOTAL PART II COST 1,059 12,823 13,882 



AMLLV 
LAUNCH OPEPATIONS 

RECURRING 
SR 

OFF SITE SUPPORT COMPLEX 

TABLE 5.4.3.3-IV 

Element of Cost 
(In Thousands) 

Manhours Dollars 

Engineering: 

Design Support 90 1,059 

TOTAL COST 90 1,059 

11.47 



AMLLV
 
RECURRUIG
 

LAUNCH OPERATIONS
 
SHE 

OFF SITE SUPPORT COMPLEX 
TABLE 5.4.3.3-v 

Element of Cost 

Operations: 

launch Vehicle 

Technical Support 

Subtotal 

QeRA 

Total labor 

Material 

Q&RA 


Material and Administrative Burden 

Total Material 

TOTAL COST 

(In Thousands) 
Manhours Dollars 

608 5,908
 

497 4,834
 

1.105 10.742
 

213
 

i2,816
 

5
 

2 

12823 
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5.5 SRM QUANTITY SENSITIVE COST 

The cost details for the first unit 260 inch SRM are reflected in sections 5.5. 1 
through 5.5.4. Table 5.5.0.0-1 displays the total cost associated with the 
first unit cost. Table 5.5.0.0-11 displays the costs for twelve units. 

The SRIvf motor costs were supplied by Aerojet-General Corporation. These 
costs were supplemented by the costs for the other stage hardware and cost 
for maintenance of the applicable portion of the manufacturing facility at 
Michoud. 
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TABLE 5.5.0.0-I SOLID R CKET MOTOR (1ST) UNIT 

AMLL-COST S ARY A [] B ] C9 (IN THOUSANS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 

M/H $ M/H $ $ $ MH$ 

PROGRAM EXECUTIVE 3 35 3 35 
PROGRAM PLAN.& REPT. 7 87 7 87 

INDUSTRIAL RELATIONS 1.. 1_ __, 12 

ENGINEERING 18 216 
 3 33 21 249 

LAB TECHNICIANS 4 35 4 35 

TOOLING 9 92 , 9 92 

PRODUCTION 214 214
2,088 2,088 

MANUFACTURING TEST 5 49 5 49 

MANUFACTURING TECH. 4 ... 45 4 45 

Q & R A 62 595 62 595 

FACILITIES -5 139 15 139 

DIRECT DIST 43 414 43 414 

-TRAINING 2 23 2 23
 

TOTAL DIRECT LABOR 11 134 361 3,557 5 139 3 33 387 3,863 

8,794 

LOGISTIC HARDWARE .... 69 69 

BURDEN 127 23 150 

TOTAL MATERIAL 8,921 92 9,013 

TOTAL OTHER 176 176 

MATERIAL 8,794 


TOTAL COST 134 12,654 139 125 13,052
 



AMLLV 

TOTAL SRM STAGE 
VARIABLE COSTS 

(DOLLARS IN THOUSANDS) 

TA3LU #5.5- 0 0- II 

1ST UNIT COST *LEARNING CURVE FACTOR 1ST (2) UNITS 

1. Solid Rocket Motor 
2. Stoidtorcet r 
2. structures 

$ 7,725
3,594
,54 

X 

X17,306 

10.6239 $ 82,070 
38,183 

3. Other Stage Hardware 1,629 X 
1,304 

4. Mfg. Facil aint-
104 

----

x 

I 10.6239 $138,663
$3,6 

U'HTtl$13,052 

Total $13t05_ 

Composite 95% 



FULL COMPLEMENT 

OF SRM 

SRM (12) 
QUANTITY 
SENSITIVE 5M 
$138,663

5.5.0.0 SINGLE STAGE 

Structures STRUCTURES NOSE CONE 

$38, 183 

5.5.1,0 

Motor MTRFTIG 
$82,070$775$0 5.5. .0 

Othr SaI~ OTHER STAGE "ATTACH-

Other Stage $ STRUCTU 
$17,306 5530$,4 

Maint. Fa.. $104 

$1,104 5.5.4. 

NOTES: 

ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 

DESIGNATE APPLICABLE SECTION 

NUMBER FOR COST DETAILS. 

DOLLARS 

SRM QUANTITY SENSITIVE COST FLOW DIAGRAM 
FIGURE 5.5.0.0-1 
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5.5.1 Structures for SRM 
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__________ 

TABLE 5.5.1.0-I
 
.. SRM STRUCTURE
AMLLV COST SUMMARY 
 A [] B ] C [] (IN THOUSANDS) 

ELEMENT OF COST 


PROGRAM EXECUTIVE 


PROGRAM PLAN.& REPT. 


INDUSTRIAL RELATIONS 


ENGINEERING 


LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q&RA 

FACILITIES 

DIRECT DIST 
TRAINING 


TOTAL DIRECT LABOR 


MATERIAL 


LOGISTIC HARDWARE 

BURDEN 


TOTAL MATERIAL 

TOTAL OTHER
 

TOTAL COST 


PROGRAM MGMT. CONT. END ITEM FACILITIE' LOGISTICS 
-PARTI PART II PART III PART IV 


/H $ M/H $ $ $s 
3 35 


7 87 


1 12 


18 216 3 33 


4 35 


9 92 


154 1,503 


_ 49 


4 45 


44 423 


4 35 


43 414 1 


2 23 


11 134 283 2,800 4 35 3 33 


373 


69 


127 23 


500 92 


134 3,300 35 125 


OTHER
 

TOTAL 

/H $
 

3 35
 

7 87
 

1 12
 

21 249
 

4 35
 

9 92
 

154 1,503
 

5 49
 

4 45
 

44 423
 

4 35
 

43 414
 
2 23
 

301 3002
 

373
 

69
 

150
 

592
 

3,594 



TABLE 5.5.1.0-I SRK ATTACH STRUCTURE
 
AMLLV COST SUMMARY 
 A [1 BE] C [n (IN THOUSANDS) 

PROGRAM MGMT. CONT. END ITEM FACILITIEc LOGISTICS TOTAL
 
ELEMENT OF COST PART I PART II PART III PART IV 
 TOTAL
 

N/H $ M/H $ $ $ OTE /H $ 
'PROGRAM EXECUTIVE 1 18 1 18 
PROGRAM PLAN. & REPT. 4 44 4 4

1 6INDUSTRIAL RELATIONS 1 6 

ENGINEERING 
 6 72 l1 
 7 83 
LAB TECHNICIANS 1 12 
 1 12 
TOOLING 55 49 
 4 49 
PRODUCTION 82 800 
 82 800
 
MANUFACTURING TEST 
 2 19 2 19 
MANUFACTURING TECH. 
 2 24 2 24 
Q& RA 
 23 222 
 23 222
 
FACILITIES 
 2 19
 
DIRECT DIST 
 23 218 
 23 218
 
TRAINING 
 1 12 
 1 12
 

TOTAL DIRECT LABOR 6 68 145 1,428 2 19 1. 11 154 1,526 
,MATERIAL 214 214 
LOGISTIC HARDWARE 23_2_ 

:BURDEN. 73 8 81 
TOTAL MATERIAL 287 _ 1 318 
TOTAL OTHER 

TOTAL COST 
 68 E1,715 19 42 
 1,844
 



AMLLV 

Element of Cost 

PART I 

SRM- ATTACH STRUCTURE 
ASSEMBLY OR SYSTEM 

IST UNIT COST 

TABLE 5.5.1.0-II1 
Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

6,083 

917 

1,217 

82,262 

5,053 

2,000 

22,856 

1,895 

2,019 

Total Direct Labor 124,302 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

1,492 

3,729 

633 

17,621 

44,039 

6,153 

Total Labor - Part I 5,854 67,813 

Material 

Program Planning & Reporting 

Industrial Relations 

75 

63 

Material Subtotal 

Material & Administrative Burden 

138 

47 

Total Material 185 

TOTAL COST - PART I 67,998 
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TABLE 5.5.1.o-IV SN ATTACH STRUCTURE 

ALLV PART II COST SUMMARY A [] B[] C[ (IN THOUSANDS) 

ELEMENT OF COST ENGINEERING-_____ PRODUCTION TOOLING TEST TOTAL 

M/H $ M/H $ M/H $ M/H $ M/H $ 

ENGINEERING 6 72 6 212 
LAB TECHNICIANS 1 12 

TOOLING 5 49 5 49, 

PRODUCTION 82 800 
2220 

822 80020 
MANUFACTURING TEST 
MANUFACTURING TECH. 2 23 2 2 24 

Q& R A 1 2 21 201 1 13 5 23 221 

DIRECT DIST 20 196 2 16 1 6 23 218 

TRAINING 1 11 1 1 12 

TOTAL DIRECT LABOR 8 86 126 1,231 8 79 3 32 145 1,428 

MATERIAL . 

LAB. TECHNICIANS 39 
TOOLING 

PRODUCTION 

MFG. TECHNICI-ANS 

Q& RA 

SUBTOTAL 

MAT. & ADM. SR'DEN 

TOTAL MATERIAL 

i 

4 

192 
4 

6 
6202 

69 

271 

9 

3 

12 

192 
14 

6 
214 

73 

287 

TOTAL PART I! CC ST 90 1,502 91 32 1,715 



PART II 
ENGINEERING 
AMLLV SIN 

ATTACH STRUCTURE 

ASSEMBLY OR SYSTEM 

TABLE 5.5.1.0-V 

Element of Cost - Manhours Dollars 

Design Development 5,957 70,352 

Reliability Engineering 126 1,488 

(I) Subtotal (A) 6,083 71,840 

(2) Laboratory Technicians 1,217 11,829 

Subtotal (B) 7,300 83,669 

(3) Q&RA 243 2,362 

Total Engineering Labor 7,543 86,031 

Material 

(4) Lab. Tech. 2,556 

(5) Q&RA 73 

Subtotal (C)- 2,629 

(6) Material & Adm. Burden 894 

Total Material 3,523 

Total Engineering Cost 89,554 
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PART II 
MANUFACTURING 

PRODUCTION 
AMLLV SRM 

ATTACH STRUCTURE 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.5.1.0-VI 

Element ofCost Manhours Dollars 

(1) Fabrication & Assembly 
(2) Miscellaneous Charges 

(3) Maintain & Add in Scope Changes 

58,000 
4,524 

638 

563,760 
43,973 
6,201 

Subtotal (A) 63,162 613,934 

(4) Tool & Production Planning 19,100 185,652 

Subtotal (B) 82,262 799,586 

(5) Direct Distributable 
20,212 196,461 

Subtotal (C) 102,474 996,047 

(6) Training 
1,127 10,954 

Subtotal (D) 103,601 1,007,001 

(7) Q&RA 
(8) Mfg. Tech. 

20,720 
1,968 

201,398 
23,242 

Total Production Labor 126,289 1,231,641 

Mat[erial 

(9) Raw Material & Standards 
(10) Q&RA 
(11) Mfg. Tech. 

192,225
6,216 
3,444 

Material Subtotal 201,885 

(12) Material & Adm. Burden 
68,641 

Total Material 270,526 

Total Production Cost 
i,502,1 

6
7 
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PART II 
MANUFACTURING 

TOOLING 
AMLLV SW" 

ATTACH STRUCTURE 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.5.1.0-VII 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 5,053 49,115 

(2) Direct Distributabel 1,617 15,717 

Subtotal (A) 6,670 64,832 

(3) Training 73 710 

Subtotal (B) 6,743 65,542 

(4) Q&RA 1,349 13,112 

Total Tooling Labor 8,092 78,654 

Material 

(5) Tooling. 8,843 

(6) Q&RA 405 

Subtotal (C) 9,248 

(7) Material & Adm. Burden 3,144 

Total Material 12,392 

Total Tooling Cost $91,046 

1160
 



PART II 
MANUFACTURING 

MAMVATURING TEST
 

ATTACH STRUCTURE
 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 

TABLE 5.5.1.0-VIII
 

Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 

(2) 	Direct Distributable 


Subtotal (B) 


(3) 	 Training 


Subtotal (C) 


(4) Mfg. Tech. 

Subtotal (D) 


(5) Q&RA 

Total-Mfg. Test Labor 


Material
 

(6) Q&RA 

(7) 	Mfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 

Manhours Dollars 

1,360 13,219 

640 6,221 

2,000 19,440 

640 6,221
 

2,640 25,661
 

29 282
 

2,669 25,943 

,51 602 

2,720 26,545 

544 5,288 

3264 31,833 

163 

89
 

252
 

86
 

338
 

$32,171 
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PART III -
FACILITY LABOR 

AMLLV SM 
ATTACH STRUCTURE 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.5.1.0-Ix 

E]ement of Cost Manhours Dollars 

(1) Direct Labor Hours 1,895 18,419 

TOTAL FACILITY LABOR COST $18,419 
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PART IV 
LO.BOs OR 

ATTACH STRUCTURE 

ASSEMBLY OR SYSTEM 
TABLE 5.5.1.O-x 

Element of Cost Manhours Dollars 

(1) 

(2) 

(3) 

Engineering 

Hardware 

Material & Adm. Burden 

Total Material 

Total Logistic Cost 

917 10,830 

22,925 

7,795 

30,720 

$41,550 
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TABLE 5.5.1.0-XI 

AKLLV COST SUMMARY SRM NOSE CONE A [] BE] C0 (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I 
_____/H $ 

PART 
N/H 

II 
$ 

PART III PART IV 

OTHER 

PROGRAM EXECUTIVE 1 8 1 8 

PROGRAM PLAN. & REPT. 1 20 - 1 20 

INDUSTRIAL RELATIONS 3 3 

ENGINEERING 4 51 -l 8 5 59 
LAB TECHNICIANS 1 8 1 8 

TOOLING 2 21 2 21 

PRODUCTION 35 345 35 345 

MANUFACTURING TEST 1 10 1 10 

MANUFACTURING TECH. 1 10 1 10 

Q & R A 10 97 10 97 

FACILITIES 11 8 

DIRECT DIST 10 94 10 94 

TRAINING 1 5 1 5 

TOTAL DIRECT LABOR 2 31 6 641 1 8 1 8 69 688 

MATERIAL 61 61 

LOGISTIC HARDWARE 171 
BURGER 21 5 26 

TOTAL MATERIAL 82 22 104 

TOTAL OTHER 

TOTAL COST 31 723 8 30 792 



PART I 

Element of Cost 

SRM NOSE CONE 
ASSEMBLY OR SYSTEM 

1ST UNIT COST 

TABLE 5.5.1.0-XII 

Manhours Manhours. Dollars 

Direct Labor 4,340 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

4,340 

660 

868 

35,457 

2,178 

1,000 

9,958 

817 

873 

Total Direct Labor 56,151 

Program Executive 

Program Planning & Repoifting 

Industrial Relations 

674 

1,684 

288 

7,960 

19,888 

2,799 

Total Labor - Part I 2,646 30,647 

Material 

Program Planning & Reporting 

Industrial Relations 

34 

29 

Material Subtotal 

Material & Administrative Burden 

63 

22 

Total Material 85 

TOTAL COST - PART I 30,732 
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TABLE 5.5.1.0-XIII 

AMLLV PART II COST SL 'RY SRM NOSE CONE A [] B [] C (IN THOUSANDS) 

ELEMENT OF COST. 
ENGINEERING PRODUCTION TOOLING TEST TOTAL 

M/H $ M/H $ M/N $ M/H $ M/H $ 
ENGINEERING 4 51 4 51 

LAB TECHNICIANS 1 8 1 8 

TOOLING 2 21 2 21 
PRODUCTION 35 344 35 344 

MANUFACTURING TEST 1 10 1 10 

MANUFACTURING TECH. 1 10 1 10 

QaRA 2 9 87 6 3 9 98 
DIRECT DIST 9 85 1 7 1 • 11 95 
TRAINING 5 5 
TOTAL DIRECT LABOR 61 54 531 3 34 2 16 64 642 

MATERIAL 

LAB. TECHNICIANS 2 2 

TOOLING 4 4 

PRODUCTION 51 51 

M G. TECHNICIANS I I 
Q& RA 3 3 
SUBTOTAL 2 4 61 

NAT. & ADM. B1URDE'I 1 18 1 20 

TOTAL MATERIAL 3 73 5 81 

TOTAL PANT I! COST 64 604 39 16 723 



AMLLV 

PART II 
ENGINEERING 

NOSE CONE_- SRN 

ASSEMBLY OR SYSTEM 
IST UNIT COST 

Element of Cost 
TABLE 5.5.i.0-XIV 

Manhours Dollars 

Design Development 4,250 $ 50,193 

ReJliability Engineering 90 1,063 

(1) Subtotal (A) 4,340 51,256 

(2) Laboratory Technicians 868 8,437 

Subtotal (B) 5,208 59,693 

(3) Q&RA 174 1,691 

Total Engineering Labor 5,382 61,384 

Material 

(4) Lab. Tech. 1,823 

(5) Q&RA 52 

Subtotal (C) 1,875 

(6) Material & Adm. Burden 638 

Total Material 2,513 

Total Engineering Cost $ 63,897 
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AMLLV
 
PART II
 

MANUFACTURING
 
PRODUCTION
 

NOSE CONE - SRM 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.5.1.0-XV' 
Ejement of Cost 

(1) Fabrication & Assembly 
(2) Miscellaneous Charges 

(3) 	Maintain & Add in Scope Changes 


Subtotal (A) 


(4) 	 Tool & Production Planning 

Subtotal (B) 

(5) 	Direct Distributable 


Subtotal (C) 


(6) Training 


Subtotal (D) 

(7) Q&RA 

(8) 	Mfg. Tech. 


Total Production Labor 


Material 

(9) Raw Material &-Standards 

(00) Q&RA 
(11) 	Mfg. Tech. 


Material Subtotal 


(12) Material & Adm. Burden 


Total Material 


Total Production Cost 


Manhours Dollars 

25,000 243,000 
1,950 18,954 

275 2,673 

27,225 264,627 

8,232 80,015 

35,457 344,642 

8,712 84,681 

44,169 429,323 

4,86 4,724 

44,655 434,047 

8,931 86,809 
848 10,015 

54,434 530,871 

5a,650 
2,679 
1,484 

54,813 

18,636 

73,449 

.,604,320 
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AMLV 
PART II" 

MANUFACTURING 
TOOLING 

NOSE CONE - SRM 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.5.1.0-XVI 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 2,178 $ 21,170 

(2) Direct Distributabel 697 - 6,775 

Subtotal (A) 2,875 27,945 

(3) Training 32 311 

Subtotal (B) 2,907 28,256 

(4) Q&RA 581 5,647 

Total Tooling Labor 3,488 33,903 

Material 

(5) Tooling 3,811 

(6) Q&RA 174 

Subtotal (C) 3,985 

(7) Material & Adm. Burden 1,355 

Total Material 5,340 

Total Tooling Cost $ 39 243 
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AMLLV 
PART II 

MANUFACTURING 
MANUFACTURING TEST 

NOSE CONE - SRM 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.5.1.O-XVII 

Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	 Training 


Subtotal (C') 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 

Total Mfg. Test Labor 


Material
 

(6) Q&RA 


(7) 	Mfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars 

680 $ 6,610 

320 3,110 

1,000 9,720 

320 3,110 

1,320 12,830 

15 146 

1,335 12,976 

25 295 

1,360 13,271 

272 2,644 

1,632 15,915 

82 

44
 

126
 

43
 

169
 

$ 16,084 
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. AMLLV 
PART -III -

FACILITY LABOR
 

NOSE CONFt/- -SPX 

ASSEMBLY OR SYSTEM
 
1ST UNIT COST 

TABLE 5.5.1.0-XVIII
 

Manhours Dollars
Element of Cost 


817 7,941
(1) Direct Labor Hours 


7,941
TOTAL FACILITY LABOR COST 817 
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AMLLV 
PART IV 

LOGISTIC LABOR 

NOSE CONE - SRM 

ASSEMBLY OR SYSTEM 

TABLE 5•5.1.0-XIX 

Element of Cost Manhours Dollars 

(1) Engineering 

(2) Hardware 

(3) Material & Adm. Burden 

660 7,795 

16,500 

5,610 

Total 'Material 

Total Logistic Cost 

22,110 

29,905 
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TABLE 5.b.i.U-XX SRM AFT SKIRT 

AMLLV COST SUMMARY 

PROGRAM MGMT. CONT. END 
ELEMENT OF COST PART I PART II 

MN/H $ M/H 


PROGRAM EXECUTIVE 1 5 3 .1 
PROGRAM PLAN. & REPT. 1 _ 

INDUSTRIAL RELATIONS 2 

ENGINEERING 3 
LAB TECHNICIANS 1 
TOOLING 1 

PRODUCTION 23 

MANUFACTURING TEST 1 

MANUFACTURING TECH. ,____1 

Q& RA ___ 7 
FACILITIES 


DIRECT DIST 6 
TRAINING 

TOTAL DIRECT LABOR 2 20 43 
MATERIAL 

LOGISTIC HARDWARE 

BURDEN , -

TOTAL MATERIAL 

TOTAL OTHER 

TOTAL COST 20 


A [] B[] C [ (IN THOUSANDS) 

ITEM 'ACILITIE LOGISTICS TOTAL 
PART III PART IV OTHER 

$ $ $ MOH $ 

5 
_].3 1 13 

2 

41 6 4 47 
7 1 7 

13 1 13 

220 23 221 

10 1 10 

7 : 1 7 
63 6 63 

5 1 5 
62 6 62 

4 3 
427 5 6 46 458 

60 60 
13 13 

20 2 
80 18 

507 556 



AMLLV 

PART I 

SRM - AFT SKIRT 

ASSEMBLY OR SYSTEM 

TABLE 5.5.1.0-XXI 

Element of Cost Manhours Manhours Dollars 

Direct Labor 

Engineering 

Logistics 

Laboratory Technician 

Production 

Tooling 

Manufacturing Test 

Q&RA 

Facilities 

Manufacturing Technician 

3,476 

524 

695 

22,693 

1,394 

1,000 

6,499 

523 

568 

Total Direct Labor 37,372 

Program Executive 

Program Planning & Reporting 

Industrial Relations 

448 

1,121 

190 

5,291 

13,239 

1,847 

Total Labor - Part I 1,759 20,377 

Material 

Program Planning & Reporting 

Industrial Relations 
22 

19 

Material Subtotal 

Material & Administrative Burden 

41 

Total Material 54 

TOTAL COST - PART I 20,431 
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TABLE 5.5.1.0-XXII 
7 - SRM - AFT SKIRTAMLLV PART II COST SUERARY . B c (IN THOUSANDS 

ELEMENT OF COST____ ENGINEERING PRODUCTION TOOLING TEST TOTAL 

M/H $ M/H $ M/H $ M!H $ M/H $ 

ENGINEERING ,3 41 3 41 

LAB TECHNICIANS 1 7 1 7 

TOOLING 1 14 1 14 
PRODUCTION 23 221 23 221 

MANUFACTURING TEST 1 10 1 10 
MANUFACTURING TECH. 1 6 1 6 

Q & R A 1 6 56 4 3 6 64 
DIRECT DIST 5 54 1 4 1 3 7 61 

TRAINING 3 3 
TOTAL DIRECT LABOR 4 49 35 340 2 22 2 16 43 427 

MATERIAL 

LAB. TECHNICIANS 2 2 

TOOLING 2 2 

PRODUCTION 53 53 

MFG. TECHNICIANS 1 1 
Q& RA 2 2 

SUBTOTAL 2 56 2 60 
MAT. & ADM. BURDEN 19 11 20 

TOTAL MATERIAL 2 75 3 80 

TOTAL PART I! COST 51 415 25 16 507 



AMLLV 
PART II 

ENGINEERING 

SRM - AFT SKIRT 

ASSEMBLY OR SYSTEM 

TABLE 5•5.1.0-XXIII 

Element of Cost Manhours Dollars 

Design Development 3,404 40,201 

Reliability Engineering 72 850 

(1) Subtotal (A) 3,476 41,051 

(2) Laboratory Technicians 695 6,755 

Subtotal (B) 4,171 47,806 

(3) Q&RA 139 1,351 

Total Engineering Labor 4,310 49,157 

Material 

(4) Lab. Tech. 1,460 

(5) Q&RA 42 

Subtotal (C) 1,502 

(6) Material & Adm. Burden 511 

Total Material 2,013 

Total Engineering Cost 51,170 
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AMLLV
 
PART II 

MANUFACTURING 
PRODUCTION 

SRM - AFT SKIRT 

'ASSEMBLY OR SYSTEM 
1ST UNIT COST
 

TABLE 5.5.1.0-XXIV 
Element of Cost 


(1) Fabrication 	& Assembly 
(2) Miscellaneous Charges 

(3) 	Maintain & Add in Scope Changes 


Subtotal (A) 


(4) 	Tool & Production Planning 


Subtotal (B) 


(5) Direct Distributable 

Subtotal (C) 


(6) 	Training 


Subtotal (D) 


(7) Q&RA 
(8) Mfg. Tech. 


Total Production Labor 


Material
 

(9) Raw Material & Standards 

(10) Q&!RA 
(11) 	Mfg. Tech. 


Material Subtotal 


(32) Material & Adm. Burden 


Total Material 


Total Production Cost 


Manhours Dollars
 

16,000 155,520 
1,248 12,131 

176 	 1,711
 

17,424 169,362 

5,269 51,215
 

22,693 220,577 

5,576 54,199 

28,269 274,776 

311 3,023 

28,580 277,799 

5,716 55,560 
543 	 6,413
 

34,839 339,772 

53,030
 
1,715 

950
 

55(95. 

18,936
 

24,61
 

414,403
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AMLLV 
PART II 

MANUFACTURING 
TOOLING 

SRM - AFT SKIRT 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.5.l.0-XXV 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 1,394 13,550 

(2) Direct Distributabel 446 4,335 

Subtotal (A) 1,840 17,885 

(3) Training 20 194 

Subtotal (B) 1,860 18,079 

(4) Q&RA 372 3,616 

Total Tooling Labor 2,232 21,695 

Material 

(5) Tooling 2,440 

(6) Q&RA 112 

Subtotal (C) 2,552 

(7) Material & Adm. Burden 868 

Total Material 3,420 

Total Tooling Cost 25,115 
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A1LLV 
PART II 

MANUFACTURING 
MANUFACTURING TEST 

SRM - AFT SKIRT 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.5.1.0-XXVI 

Element of Cost 

Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	 Training 

Subtotal (C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 


Material
 

(6) Q&RA 

(7) Mfg. Tech. 

Subtotal (E) 

(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 


Manhours Dollars 

680 6,610 

320 3,110 

1,000 9,720 

320 3 ,110 

1,320 12,830 

15 146 

1,335 12,976 

25 295 

1,360 13,271 

272 2,644 

1,632 15,915 

82 

44 

126 

43 

169 

16,084 
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AMLLV 
PART III 

FACILITY LABOR 

SRM - AFT SKIRT 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

Element of Cost 

TABLE S.5..0-XXVII 

Manhours Dollars 

(1) Direct Labor Hours 523 5,084 

TOTAL FACILITY LABOR COST 5,084 
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Ai1LV 
PART IV 

LOGISTIC LABOR 

SRM - AFT SKIRT 

ASSEMBLY OR SYSTEM 

TABLE 5.5.l.O-XXVIII 

Element of Cost Manhours Dollars 

(]) Engineering 324 6,188 

(2) Hardware 

(3) Material & Adm. Burden 

Total Material 

13,100 

4,454 

17,554 

Total Logistic Cost 23,742 
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TABLE 5. 5. 1. 0 -XXIX I FITTINGS
 
AMLLVCOST SUMARY A El BC [] 
 (IN THOUSL MS) 

PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART IV TOTAL 

______ $ M/H $ = $ $/H OTHER B/H $ 
PROGRAM EXECUTIVE 4 4 
PROGRAM PLAN. & REPT. 1 10 1 10 
INDUSTRIAL RELATIONS 1 1 
ENGINEERING 5 52 1 8 6 60 
LAB TECHNICIANS 
 1 8 1 8 
TOOLING 
 1 9 1 9 
PRODUCTION 14 138 
 14 138
 
MANUFACTURING TEST 
 1 10 
 1 10
 
MANUFACTURING TECH. 
 4o Q&R A 4 41

4 
4 41 

FACILITIES 4
 

DIRECT DIST 4 40 4 40 

TRAINING 2- 2 
TOTAL DIRECT LABOR 1 15 30 304 1 
 8 32 330
 

3838 

LOGISTIC HARDWARE 16 16 

BURDEN 1 T 16 
72 

MATERIAL 


TOTAL MATERIAL 51 21 


TOTAL OTHER 

TOTAL COST 15 
 355 3 29 402 

== 1 = 



AMLLV 

PART I 

SRM FITTINGS 
ASSEMBLY OR SYSTEM 

1ST UNIT COST 
TABLE S.5.1.0-XXX 

Element of Cost 
 Manhours Manhours 
 Dollars
 

Direct Labor
 

Engineering 
 4,34C
 

Logistics 
 66(
 

Laboratory Technician 
 86E
 

Production 
 14,183
 

Tooling 
 871
 

Manufacturing Test 
 1,000
 

Q&RA 
 4,251
 

Facilities 
 327
 

Manufacturing Technician 
 364
 

Total Direct Labor 26,864
 

Program Executive 
 322 3,803
 

Program Planning & Reporting 
 806 9,519
 

Industrial Relations 
 138 1,341
 

Total Labor - Part I 1,266 14,663
 

Material
 

Ptogram Planning & Reporting 
 16
 

Industrial Relations 
 14
 

Material Subtotal 
 30
 

Material & Administrative Burden 
 10
 

Total Material 
 40
 

TOTAL COST - PART I 
 14,703
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TABLE 5.5.1. O-XXXI SRN FITTINGS 
AMLLV PART II coST sA. A[Y [ ]l Cf x (IN THOUSANDS) 

ELEMENT OF COST ENGINEERING 
-_____ 

PRODUCTION TOOLING TEST TOTAL 

M/H $ N/H $: M/H $ M/H $ M/H $ 

ENGINEERING 4 51 4 51 
LAB TECHNICIANS 1 8 1 8 

TOOLING 1 9 1 9 
PRODUCTION 14 138 14 138 

MANUFACTURING TEST 1 10 1 10 

MANUFACTURING TECH. 4 4 
Q & R A 2 4 34 2 3 4 41 
DIRECT DIST 4 34 3 1 3 5 40 
TRAINING 2 2 
TOTAL DIRECT LABOR 5 61 22 212 1 14 2 16 30 303 

MATERIAL 

LAB. TECHNICIANS 2 2 

TOOLING 2 2 
PRODUCTION 93 33 

MFG. TECHNICIANS 1 1 
Q& RA 1 1 
SUBTOTAL 2 35 2 39 

MAT. & ADM. E-RDE:1 1 12 13 
TOTAL MATERIAL 3 47 2 52 

TOTAL PART I! C',S: 64 259 16 16 355 



AMLLV
 
PART II 

ENGINEERING 

SRM -FITTINGS 

ASSEMBLY OR SYSTEM 

TABLE 5.5.1.0-XXXII 

Element of Cost Manhours Dollars 

Design Development 4,250 50,193 

Reliability Engineering 	 90 1,063
 

(1) Subtotal (A) 	 4,340 51,256 

(2) 	Laboratory Technicians 868 8,437 

Subtotal Ct) 5,208 59,693 

(3) Q&EA 
174 1,691 

Total Engineering Labor 5,382 61,384 

Material 

(4) Lab. 	Tech. 1,823 

(5) Q&RA 52
 

Subtotal (C) 1,875
 

(6) Material & Adm. Burden 	 638
 

Total Material 	 2,513 

Total Engineering Cost 	 63,897 
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AMLLV 
PART II 

MANUFACTURI NG 
PRODUCTI ON 

SRM FITTINGS 

ASSEMBLY OR SYSTEM 
1ST UNIT COST
 

TABLE 5.5.1.0-XXXIII
 

Element of Cost 


(I) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) 	Maintain & Add in Scope Changes 


Subtotal (A) 


(4) 	 Tool & Production Planning 

Subtotal (B) 

(5) 	 Direct Distributable 

Subtotal (C) 

(6) 	Training 


Subtotal (D) 


(7) Q&RA 
(8) Mfg. Tech. 


Total Production Labor 


Material
 

(9) Raw Material & Standards 

(10) Q&RA 

(11) 	Mfg. Tech. 


Material Subtotal 


(02)Material & Adm. Burden 


Total Material 


Total Production Cost 


Manhours Dollars
 

10,000 97,200 
780 7,582
 
110 1,069
 

10,890 105,851 

3,293 32,008 

14,183 137,859 

3,485 33,874 

17,668 171,733 

194 1,886 

17,862 173,619 

3,572 34,720 
339 4,004 

21,773 212,343 

33,135
 
1,072 

593
 

34,800
 

11,832
 

46,632
 

258,975
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AMLLV 
PART II 

MANUFACTURING 
TOOLING 

SRM FITTINGS 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.5.1.0-xxxIv 

Element of Cost Manhours Dollars 

(1) Sustaining Tooling 871 $ 8,466 

(2) Direct Distributabel 279 2,712 

Subtotal (A) 1,150 11,178 

(3) Training 13 126 

Subtotal (B) 1,163 11,304 

(4) Q&RA 233 2,265 

Total Tooling Labor 1,396 13,569 

Material 

(5) Tooling 1,524 

(6) Q&RA 70 

Subtotal (C) 1,594 

(7) Material & Adm. Burden 542 

Total Material 2,1136 

Total Tooling Cost $ 15,705 
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AMLLIV 

PART II
 
MANUFACTURING 

MANUFACTURING TEST
 

SRM FITTINGS 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5.5.1.0-XXXV 

Element of Cost 


Component Test 


Component Test Planning 


(1) Subtotal (A) 


(2) 	Direct Distributable 


Subtotal (B) 


(3) 	 Training 


1 Subtotal (C) 


(4) 	Mfg. Tech. 


Subtotal (D) 


(5) Q&RA 

Total Mfg. Test Labor 


Material
 

(6) Q&RA 

(7) 	Mfg. Tech. 


Subtotal (E) 


(8) 	Material & Adm. Burden 


Total Material 


Total Mfg. Test Cost 

Manhours Dollars 

680 6,610 

320 3,110 

1,000 9,720 

320 3,110 

1,320 12,830 

15 146 

1,335 12,976 

25 295 

1,360 13,271 

272 2,644 

1,632 15,915 

82 

44 

126 

43 

169 

16,084 
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AMLLV 
PART III 

FACILITY LABOR 

SRM FITTINGS 

ASSEMBLY OR SYSTEM 
1ST UNIT COST 

TABLE 5. 5.1.0-XXXVI 

ElemonL of Cost Manhours Dollars 

(3) Direct Labor Hours 327 3,178 

TOTAL FACILITY LABOR COST $3,178 
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AMLLV 

PART IV 
LOGISTIC LABOR 

SRM FITTINGS 

ASSEMBLY OR SYSTEM 

TABLE 5.5.1.O-XXXVII 

Element of Cost Manhours Dollars 

(I) Engineering 

(2) Hardware 

(3) Material & Adm. Burden 

Total Material 

Total Logistic Cost 

660 7,795 

16,500 

5,610 

22,110 

29,905 
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5.5.2 Solid Motor 
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TABLE 5.5.2-I 
- - SOLID ROCKET MOTOR 

AMLLV COST SUMMARY A [ BCF [- ] (IN THOUSA2DS) 
PROGRAM MGNT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 

ELEMENT OF COST PART I PART II PART III PART IV OTHER 
__________ M/H $ N/H $ $ $_____ 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 60 585 60 585 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q &RA _18 172 18 172 
FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 78 757 78 757 

MATERIAL 6,792 6,792 

LOGISTIC HARDWARE 
BURDEN 

TOTAL MATERIAL 6,792 6,792 

TOTAL OTHER 176 176 

TOTAL COST 7,725 7,725 



AMLLV 
SOLID ROCKET MOTOR
 

RECURRING 1ST UNIT COST 
(DOLLARS IN THOUSANDS) 

TABLE 5.5.2-II 

AEROJET INPUT, OCT 31. 1968 MOTOR COST
 

1. Chamber $2,552
 

2. Nozzle
 

Shell 1,223
 
Ablatives & Exit Cone 1,005
 
Actuators (2/motor) 85
 
APU (2/motor) 148
 

2,461
 

3., Case Insulation 
 157
 

4. Propellant and Liner Materials 1,587
 

5. Igniter 35
 

6. Shipping - 176 

7. Manufacturing Labor
 

Process & Assembly 585
 
Inspection 172
 

TOTAL MOTOR COST LESS FEE $7,725
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5.5.3 Other Stage Components 

Precding, pa 
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TABLE 5.5.3.0-I 

A LfV 5OST SUMMARY 

ELEMENT OP COST 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING
 

LAB TECHNICIANS 

TOOLING 

PRODUCTION
 

MANUFACTURING TEST
 
MANUFACTURING TECH. 

,Qh R A 

FACILITIES
 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 
MATERIAL 


LOGISTIC HARDWARE
 
BURDEN
 

TOTAL MATERIAL 

TOTAL OTHER 

TOTAL COST 


SRM OTHER STAGE HARDWARE A [ Bfl] CE (IN THOUSkMS) 
PROGRAM MGNT. CONT. END ITEM FACILITIEt LOGISTICS 

PART I 
M/H $ 

PART II 
M/H $ 

PART III 
$ 

PART IV 
$ OHR M/H 

TOTAL 

$ 

1,629 1,629 

1,629 I1629 

1!1 1,629 1,629 



PART II 
AMLLV 

SRM OTHER STAGE HARDWARE 

TABLE 5.5.3.0-II 

(DOLLARS IN THOUSANDS) 

OTHER STAGE COST 1ST UNIT 

Instrumentation 

Electrical System 

$ 464 

360 

Stage Separation Components 

Separation Rockets (7 Motor) set 
Initiation Components 

Destruct Charges Firing Components 

35 
_9 44 

21 

Other Structural Components 

Heat Shield 
Raceway (Tunnel) 
Environmental Control Ducts 
Mounting & Fairings 

311 
126 
83 
220 740 

Total Stage 1st Unit Cost 
Less Fee $1,629 

Aerojet input on October 31, 1967. 
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5.3.4 SRM FACILITY MAINTENANCE
 

Preceding page bl 
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TABLE 5.5.4-I 

AMLLV COST SUMMARY SRM MANUFACTURING FACILITIES MAINTENANCE A [ B ] CE] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 

ELEMENT OF COST PART I PART II PART III PART IV TOTAL 

M/H $M/HOTHER / 

PROGRAM EXECUTIVE 

PROGRAM PLAN. & REPT. 

INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

o Q& RA 

FACILITIES 104 ll 104 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 12 104 l1 104 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER 

TOTAL COST 
__________104 104 



AMLLV
 
RECURRING 

FACILITIES MAINTENANCE 

(DOLLARS IN THOUSANDS) 

TABLE 5.5.4-I 

1. Maintenance of Equipment 	 $ 67
 

2. 	 Maintenance of Brick and Mortar 37
 

TOTAL $104
 

Allocated per vehicle. Dollars shown are for structural components
 

built at Michoud.
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