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RETRIEVAL/DISASSEMBLY/REFURBISHMENT

During the flight hardware downselection process, both MSFC Phase-A study contractors consid-
ered reusable booster configurations. As a result of independent mid-term trade studies, both
MMC and GDSS subsequently eliminated the reusable booster configurations from further study.
Prior to this downselection, a cursory evaluation of the launch site requirements for LRB retrieval,
disassembly and refurbishment was performed. The study methodology utilized is typical to the
techniques described in Volume IIT of this report.

1.1 SCENARIO
The following recovery scenario has been employed for the station set impact analysis.

o Fully recoverable LRB

Downrange wet recovery with parachutes
e LRB secured to the deck of the recovery barge (no tow back)

e Partial safing and initial washdown occurring on the recovery barge

Recovery barge tug to CCAFS

LRB barge removal by travel lift to ground transporter

Final safing and washdown

e Disassembly as required

Parachutes to the KSC parachute facility (by truck)



e Engines to the LRB engine manufacturer for refurbishment (by plane)
e LRB to the manufacturer for refurbishment (by Barge)

This scenario was selected for study primarily because it most closely resembled the current SRB
recovery scenario, in comparison to the proposed alternate LRB recovery options of down-range
wet or dry recovery of the propulsion/avionics module only; or the RTLS LRB toss-back and tow-
back options. The downrange wet full recovery is feasible, practical, and reliable. It has the
lowest technical risk and the launch site operations are established.

1.2 FACILITY REQUIREMENTS

The station set configuration must provide capability to support the following:
e Recovery barge operations and maintenance

e LRB safing and washdown

e LRB disassembl);

e LRU handling, storage and transportation to the refurbishment sites

Our current facility concept envisions a new facility for LRB safing and washdown, sized to
accommodate one LRB; a new facility for LRB disassembly including office and logistics areas,
sized to accommodate one LRB flight set; and a new barge dockage/slip area, sized to accommo-
date two recovery barges.

The decision to proceed with new facilities in lieu of modifying the existing SRB Hangar AF facili-
ties is based on technical and schedule issues. The increased LRB diameters and lengths cannot
be accommodated by the Hangar AF facilities. Modification activity will disrupt SRB/STS recov-
ery and disassembly operations, impact SRB refurbishment schedules and potentially have a ripple
effect to the STS flight rate.

The preferred facility siting plan is south and adjacent to the CCAFS Hangar AF facilities. This
site eliminates extensive dredging in the Banana River, required to support the recovery barge

traftic from the Port Canaveral locks to the Hangar AF area.



This station set requires approximately 85,000 square feet of facility under roof, and approximate-
ly 90,000 square feet of combined apron/dockage area, with at least 200 feet fronting the Banana
River.
End-to-end implementation can be accomplished in approximately 24 months utilizing a
design/build concept or 36 months utilizing conventional implementation techniques. These
conceptual durations exclude the time required to prepare and process the environmental impact
statements.
1.3 GSE/LSE
It must be recognized that the ground support equipment and launch support equipment for LRB
retrieval and disassembly is in the early conceptual stage. The following is a preliminary list of
unique systems and equipment expected to be required at this station set. '
e GSE

o High pressure de-ionized water spray system - robot controlled -

e Hazardous waste containment system

e Engine handling equipment
e LSE

e Recovery barge (2)

o Commercial Tug (2)

e Travel lift - 150 ton (1)
1.4 OPERATIONAL TIMELINES
The LRB operational timelines are not expected to differ radically from the projected 1996 time-

lines for SRB retrieval and disassembly. The following is a synopsis of the projected LRB opera-

tional timelines for one LRB flight set.



e Pre-launch OPS 7 days

e At searecovery OPS 2 days
e Safing and washdown 3 days
e Disassembly 7 days

These timelines are not expected to be schedule critical at the launch site.

1.5 MANPOWER

The LRB processing manpower requirements are expected to be similar to the current SRB

headcount, in support to retrieval and disassembly. LRB headcount will peak at 160 SPC type
personnel and 60 civil servant and BOC type personnel in FY 1998 and remain constant through
the program duration. Initial staffing must start in FY 1995, for training and certification, and
initial headcount is projected at 50% of the peak staffing level.

All personnel will be stationized. This is consistent with the staffing philosophy presented in
Volume III Section 6 of this report. As LRB/STS flight rate ramps up and SRB/STS flights are
phased out, the opportunity exists to transition SRB retrieval and disassembly personnel to the
LRB program. This could occur as early as FY 1997.

1.6 COSTS

The total Life Cycle Cost (LCC) for LRB retrieval and disassembly is currently projected at
approximately $185.0 million. This includes the non-recurring costs conceptualized at $50.0 mil-
lion (includes 40% NASA wrap factor) and the recurring costs estimated at $135.0 million. The
recurring costs are based upon a projected total manpower requirement of 2420 man years, at a
burdened cost of $50,000 per man year; and commercial tug leasing for 122 LRB/STS flights at
$100,000 per flight. The Life Cycle Costs are in FY 1987 dollars, and are rough-order of magni-
tude.



The LCC specifically excludes costs for the following:
e LRB refurbishment

o LRB engine refurbishment

e Recurring spares

e Hazardous waste handling

o SRB de-activation
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' 5-2 10/26 1:00p



81028-010

w,
Inm,.‘”‘

FOLDOUT FRAME

A A A A -y i A A
OMEF
ower
T
—
5TS-222
oPF-1 ]
20 1
STS-224
orF-2 ] I ]
26 25
0PF-3 |
2 24
VAB RT-BAY
- m———
sT8-221
vag-1 3 |(
25 |3 E
5T5-220 STS-2
vag-3 [0 —3 C
7 9 13 a2
PAD
———
ST5-218 ST5-220
paD-A | [ (
] 2 12
s15-219
PAD-8 ]
7] 21
L
§73-220
wre-y [J T
4 9
s75-221
we-2 I
2|3
. ST5-
MP-3 T
21 22
| JJoi ]
Q043
PROJECT. SRBO0O - FROM
LSOC - KSC PROJECT SUPPORT
FOR DFORMATION COTACY: LBOC .. BOLAND MB7-
FILE: "WR2004 - T 421 OATER: L:0d em |
RLAERS AR I EANS



=

FOLDCUT FRAME

ORBITER/SSV FACILITY UTILIZATION

FISCAL YEAR - 2004

L DEG Egﬁ FEB MAB APH  MAY MUN UL WUG BEP DCT
I
71
ST5-224 ST5-227 §75-230 §75-233 878-234 ST8-
1L ] | ] —] C ]
2] s 2 18 [) 1 21 4 EY K 21 18
S75-223 5T5-22% 8T5-228 §TS-g31 §T5-233 8T8-238
— 11— I . i
18 16 19 9 13 zzj 16 17 7 8 4 mro
S73-228 STS- ' 5TS-232 373-
) U L ] I — —
2 23 11 1 19 ) 10
§75-223 §75-22% 8T5-22/ 575-229 §TS-234 §75-233 §75-239
— i )€ | [ IC ] C
12 24 23 14 16 20 29 P 11 12 14 17 28
§T5-224 ST5-226 575-228 878-230 §75-232 §TS-234 sr8-3
C — )]  — 1T mm g} C ] C
7 10 ) 18 28 10 14 20 27 | 4 15 10 13 19
sT8-222 ST5-224 §75-226 STS-224 §T5-230 8T3-232 gT5-234
[ ] O - ) [ C— —1 —
8 10 9 4 29 22 15 10 28 23 18 21 14
875-221 §TS-223 8T5-22% 5TS-227 $T5-229 5T5-231 §T5-233
ns—— — [ 3 L 1 C ]
7 3 22 15 15 ] 21 15 7 1 - 13 ] 19 13
§75-223 §TS-228 375-229 ST8-232 |r5-23%
I — | ] [ I E—
12 18 {8 22 29 1] 4 a1 L]
§75-224 875-22¢ §TS~-230 §T3-233] 8T8~
[ 1 C 11— - L J
3 10 4 15 15 20 23 14 13 19
3 ' §75-228 $T5-228 §TS-234 §TS~234
3 [ g It 1 I
10 23 8 i0 10 44 8 10
CA DEC 354 FEB MAH APH H'AY LUN VN RUG BEP RCY
_~8EP-2003 UNTIL 31-0CT-2004 mw#.ajn&m
"-C" ACTTOMENT T
) FoR PLANNING PURPOES ONLY
?l-
Barchart Drawing System 1. 04 am {-SEP-88 _Page 15 of 18

Figure 2.3-15 FY2004 Orbiter/SSV Facility Utilization

/52 10/26 1:00p



81028-01P

FoOLDOUT FRAME

o i | 53 AL A A ’
OMRF
oMRF
—OPF
STS-23
0PF-1 ] B
2 16
| STS-236
ore-2 1)
d 30
ST5-235
oPF-3 —
to 30
VAB RI-BAY
$T5-23%
VAB-1 ]
17 8 4
§78-234 §78-23
vAB-3 | — 3
10 13 19
LY
o
STS-234]
PAD-A | —T
21 14 :
srs-ags
pao-a 1177
8 18 13
—
5 §75-235
MLP-¢ 1
2 8
87523
w_p-2 —JC I
13 19
§75-234
we-3 I
8 10
]o%;r—_m;'. —

PROJECT. SRBO0O - FROM 3
LSOC ~ KSC PROJECT SUPPORT L
FOU PUDRMATION COTACT. -90C J. BOLAND 9670
FILE w2008 - TO 420 DATER L OO en 1-

MELED AN EMI;




.

;—:—/

FOLDOUT fRAME

FISCAL YEAR - 2005
Po0s
DEC MAN FEB “MAR PR MAY O UL RUG BEP cY
STS-240 STS-243 5T8-~-248 ST7S~-249
/13 ] | o= —_— ] —] | £ -
7 K1} 20 ] 28 27 18 1 24 8
875-239 8TS~242 875-24%8 STS-248 879254
| — . nm ] B J| [T - | [ ]
19 3 3 23 17 22 (7 27 4 23 8 a8
S75-238 815-241 ST5-244 875-247 3TS-250 8
| . | B | | ! j || i | L J
18 16 24 13 3 23 3 28 27 17 24
875-237 57T5-239 STS-g44 ST5~-243 STS-245 STS-247 878-249 STS-294
[ ] ] € ] - 10 — 1 C— ]
9 17 1 18 c4 31 [ ] 20 4 6 9 i9 28 it
875-238 878-240 8$78-242 §T5~-244 STS-248 TS-248 §78-250 ST
] 1T i L i L ] ] L X
28 2 21 23 28 ] 22 24 k1 ] 24 30 2 10 a3 2
$75-238 SYS-238 S75-240 §T5-242 STS-244 STS-248 875-248 ST
O — ] ] C ] ] — 1 {
27 a2 22 16 1 25 23 {8 1 25 25 18 3 29 24
15-23% §T75-237 §75-23% 575-244 §78--243 STS5-245 8T8-247 S18-249
P C ] { ] - C ] B d
) 10 21 7 3 a3 19 8 3 ] 29 10 3 27 a1
575-238 §75-241 §T5-244 S7S-247 S75-2%0
[ I J L ] | 1- L
112 16 18 19 24 28 8 3 10
§75-239 §78-242 §T5-24% 75-248 - §78-2514
i | ] j|] 1
22 1 K 9 i8 20 a9 3o 29 |4
~§15~237 ) 875-240 ST5-24) 575-248 878-249 14
i I ] 0 ] T I 1
] el 23 &3 I!t 3| 9 16 19 2 2
7 DEC gsgs FEB ViR APR MAY [N 0T AU BEP o[4S
1G-2004 UNTIL 31-0CT-2005
U! lﬂl' u-
. rL .rr mlm
3 . . )
1: 09 am 1-SEP-88 Page 16 of 1B

Barchart Drawing System

, Figure 2.3-16 FY2005 Orbiter/SSV Facility Utilization

' 5.2 10/26 1:00p



81028-01Q

/ .

FOLDOUT FRAME

o = *
OMPF
oer-1 L3 u;u“:z
875-254
oer-2 |IC - J
28
515-2"
QPF -3 .
17 24
YAD -HBAY
SUe Swwmww
STS-254
vAB-4 — —
26 1 B
STS-2%0 §75-25
VAD-3 L I
10 23 28
PAD
ST5-2%
PAD-A Ij_,_
29 24
375-249 [
PAD-8 o—1 C
2y 21 :
— WP
S15-250
Ww.P-1 L
10
STS-251
_p-2
"9 |4
ST -25
_p-2 [ -
21 29
0 pet — NQ
PROJECT: SRBO0OO - FROM
LSOC - KSC PROJECT SUPPORT
FON TNFORMATTON COTACT: LROC J. BULAND w7-
DATED: 4 I8 on §-f




-

FOLDGUT FRAME

Barchart Drawing System

1. 1S am 4-SEP-88

FISCAL YEAR - 2006
K00k
DEC UAN FED MAR APR MAY WUN DUl RUG BEP RCT
[ (1 ] {103 !]ﬁ]’.’iﬁ"
415 2| 2
§TS-253 8T5-253 375258 87S-259 8TS-282 er
I 1( )0 1 1 C [ —
A 4 2| 3 24 27 17 18 J 4 7 28
STS-254 I ST5-2%7 375-260 8T8-263
3 | — i | m|
28 11 9 7 31 23 ZT 18 2 23
qr5-253 $15-2%9_ST5-2% 9TS-2684
10 1l 1O ] T J | ) Ty ——
15 18 EXRE] 25 268 1% 2 2p 17 3
§T8-253 ST5-255 ST3-257 STS-259 87S-264 815-263
 — I ] i ] —C
BT 7 9 29 3 28 30 4 14 22
STS-254 9vs-238 STS-2%8 ST3-260 §T8-282 8T8~
- . — I ] I [ .
20 1 14 5 22 24 9 20| 8 12 19
815~g52 STS-2%4 $78-256 ST5-258 TS-260 $T5-282
=1 | a— 1 I — C } ] [
7 24 24 13 18 23 17 10 ] J0 24 13
=254 b §79-283 [378-255 75-257 g78-259 §78-201
— ] | C )
1 8 4 30 23 ] 25 ] 3oJ 23 18
§T5-233 875-238 5T5-259 8T5-262
| - 1 | O =
718 43 17 30 ! 5
ST5-254 575-257 §T5-260 = 515-263
— ] — I I
1 1 18 31 25 2 24 2 J
§75-295 STS-258 §78-281 87s-
] | — ] C 1 1 —1
24 q 23 24 8 14 18 19
’ DEC AN FEB MAR APH MAY TUN UL RIS BEP pCY
E00
"SEP-2005 UNTIL 31-0CT-2006 ﬁ'
X0, e
L
Page 17 of 48

_Figure 2.3-17 FY2006 Orbiter/SSV Facility Utilization

5-2 10/26 1:00p



/

FOLDOUT FRAME

Egg DCT NQY
T
ONFF
-w e
omprE
. il
; —
, STS-26
| | opr-4 . | 1
\ 7 21
1
i
L] ]
; 23
. | opr-2 ] o
7 17
I VAB HI-HAY
‘ -—we weowwws
! sis-m
o | van-1 —JC
! 22 1
: STS-254
i | vas-23 ]
12 19
~PAD
——
. $T5-282
" I PaD-a ) C
24 13
STS-281 S
PAD—8 -
23 [T] 2
- P
p-1
7
1
§15-263
 jwp-2 1
: 24 28
: S75-264
i | mr-3 1
i 18 19
1
{ p—— T T LN
! ggp X R
'i 006 _
! | PROJECT. SRBO0O - FROM
. |usoc - xsc ProJECT SUPPORT
H FOR DFONATION COTACT. (S0C J. DOLAND 957-85
! FILE "2007 - X 134 OATERX L 20 o0 -

1 81028-01U



- —

FOLDOUT FRAME

ORBITER/SSV FACILITY UTILIZATION

FISCAL YEAR - 2007

007
DET MAN FEE_____ WaAR AP HAY LN T RUG EEP OCY
L.
2942
$T75-267
JL SL 104 | M |
2 13 23 14
ST9-265
- ]
16 17
STS-268
-
28 29 {4 12
TS-263 S15-287
I 1
22 24 i8
87S-266
)} 1
17 19 18
ST5-264 ' STS-266
I— B —
18 20 19 13
-283 §75-263 §T3-267
: ——] — —
L 23 16 20 13
I78-28%
3 -
18
8T5-286 P { .
) | - —
20 19 - 13
§75-~267
. J 1 )
20 24 13
DEC mi FEE WA KPR MAY N 181/ UG EEP /[o} 4
"SEP-2006 UNTIL 31-0CT-2007 AsEIT pam :%n:m i
PR S PLUNINS AISCR LY
-

Barchart Drawing System 1. 20 _am__1-SEP-B88 Page 18 of i8

| Figure 2.3-18 FY2007 Orbiter/SSV Facility Utilization
' 5-2 10/26 1:00p

-



2.1

2.2

23

VOLUNE V - SECTION 2
APPENDIX

TABLE OF CONTENTS

ET/SRB BASELINE FACILITY UTILIZATION (FY 1992 THRU FY 2007)

ET/SRB FACILITY OPEN PERIODS (FY 1992 THRU 2007)

ORBITER/SSV FACILITY UTILIZATION (FY 1990 THRU FY 2007)



VOLUME V

l SECTION 3 |

LRB FACILITY REQUIREMENTS AND CONCEPTS
FOR NEW FACILITIES

81005-01BM29



3.1

3.1.1

3.12

34.13

VOLUME 5 SECTION 3

LIST OF APPENDED SUPPORTING DATA AND FIGURES

Flame Trench Modification

The appendix section describes the present construction of the flame trench
at Pad 34A and B and the geometry with respect to the Crawler Transporter
tracks.

Flame Trench Description

The flame trench is 58 feet wide and 40 feet deep. It is lined with 6" refracto-
ry concrete brick on a 3 foot thick single pour monolithic steel reinforced
walls and base. Figure 3.1.1 shows the detail design. To widen the trench
would require removal of the brick and concrete in the area of the booster.

Crawler Transporter Width

As seen in Figure 3.1.1 the inside width of the crawler transporter is 66 feet.
The present clearance of the concrete wall and the transporter track is 6
inches. To maintain a 3 foot thick trench wall would require the wall to be
under a crawler transporter track. If the trench wall thickness can be re-
duced to 6 inches at the top of the trench 5 feet can be gained. However,
since the wall is a single pour a clear angled surface for installation of the
refractory concrete brick will be time consuming.

Conclusion

The feasibility of modifying the flame trench is limited by the existing crawler
and existing construction. Providing a new crawler with a wider track will
impact the MLP pedestal (on the pad and in the VAB) and the crawlerway.
Further detailed design analysis is required in a Phase-B study.

Reference

Core of Engineers Drawings 203-102
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VOLUME V SECTION 6

LRB Manpower

6.1  LRB Integration Study - Dr. W, F. Huseonica

6.1.1 This study was developed using data for the year 1985 from the WBS/PWO reporting
system. SRB manhours were used as a baseline and were modulated with SRB/LRB
technical differences to arrive at LRB estimates. The ratios of support technician for the

Orbiter were used rather than the SRB because of the multiple liquid engines and associat-

ed control mechanisms. These ratios were further modulated to reflect the differences in

complexity between the LRB and the Orbiter.



LIQUID ROCKET BOOSTER INTEGRATION STUDY

DR. W.F. HUSEONICA, PAWS, INC.

COST %

' LRB PROCESSING MANHOURS AND COST
SKILL MIX RATIO  MANHOURS LOADgD COST  MHRS %
RAT

OF TOTAL OF TOTAL

Technicians 1.00 20,056 $17."72 $355,392

Processing 11,744
VAB 3,632
Pad 4,680

Engineering 0.89 17,850 $20.55 $366,814
Fac & Gnd Spt 1.14 22,864 $17.20 $393,258

Logistics 0.53 10,630 $16.19 $172,095
Quality 0.38 7,621 $18.29  $139,393
Safety 0.08 1,604 $18.29 § 29,346
PP & C 0.22 4,412 $17.88 $ 78,892
Overhead 0.42 8,424 $19.30 $162,574
Grumman 0.71 14,240 $19.75 $281,235
SUBTOTAL 107,701 $1,979, 000
Base Supprt : )

EG & G 1.60 32,090 $16.00 $513,434
NASA - CS 1,92 38,508 $22.00 $847,165
TOTALS "178,298 $3,339,599

COMMENTS AND ASSUMPTIONS:

1. MHRS and cost for processing LRBs from receipt thru launch
All skill mixes are ratioed to technicians

MHRS and cost are based on the LRB processing flow

Ii_roccssin

assumptions as the EG&G base support assumption in item #4
- . A non-recoverable LRB is assumed in the above table
Reviewed 6/17/88

S. Bumns

A. Withers

K. Humphries

B. Husednica

G. Anley

I AT

16

PRECEDING PAGE BLANK NOT FILMED

11%

10%
13%
6%
4%
1%
2%
5%

8%

S 11%

11%
12%
l5%
4%
1%
2%
5%
8%

EG&G base support assumes 20% supports cargo and 80% supports shuttle element
he NA A/KSd‘ civil service values have the assumptions as the EG&G base support



" YOUID ROCKET BODSTER INTEGRATION STUDY
DR. W.F. HUSEONICA, PAWS, INC.

LRB PROCESSING MANLOADING

SKILL MIX RATIO
TECHNCIANS 1.00
ENGINEERING 2. 89
FAC & GND BUPPT 1. 14
LOGISTICS 2.53
QUALITY @. 38
BAFETY 2. 08
PP&C 2. 22
OVERHEAD Q. 42
GRUMMAN Q.71

BASE SUPPT-EBGZB 1. 60

NARSA/KSC-CS

MANHOURS

20, 056
17,850
22, 864
12, 630
7, 621
1,604

b4y 412 .

8, 424
14,240

SUBTOTAL

32, 290
.38, 508

SUBTOTAL
TOTAL

COMMENTS AND ASSUMPTIONS:
MANPOWER BASED ON A 53 DAY

" GENERIC LRB FLOW

MANPOWER

- e o - yo
47

42

S4

25

18

4

1@

22

34

254

76
91
- 167

421

MANPOWER 1S CALCULATED B HRS

A DAY TIMES S3 DAYS AND
DIVIDED INTD MANHOURS



LREB INTEGRATION STUDY

DR.'HFH'

PAWS, INC.

A’ﬁﬂ #°
P 0‘,1;7

8RB ACTIVITY/LOC

PROCESSING
STACKING
INTEGRATION
PROCESSING
SHOPS/SE MAINT
OPS SUPPORT

&SRB
SRB
VAB
PARD
SRB
ERB
INTEG OPS SUPPORT
PEF = MAINT
VAB = MAINT
PAD/MLP = MAINT
SAFETY
OVERHEAD
&§PC (LSOC) SUPPORT
8RB PROCESSING
ERB STACKING
VAB INTEGRATION
PAD PROCESSING
ORPS SUPPORT
GRUMMAN

SUBTOTAL

BASE SUPPORT -~ EGAG

NASA/KSC - CS

SRB RETREIVAL/DISASS
SRB RETREIVAL VESSEL

HANGAR AF OPS
USBI -~ KSC OPS

SUBTOTAL

GRAND TOTAL

CURRENT SRB PROCESSING MHRS AND COST
o)e

o

| 7
AVE AVE ucL ucL
MHRS CosT | MHRS COST
15,892 $265,800 18,603 $311,191
7,979 $139,764 10,240 181, 008
3,636 62, 657 5, 095 %88, 728
15,943 $299, 000 18,575 $343, 842
2, 885 $46, 350 3,378 $54, 264
5, 893 $153, 321 6,898 $179, 466
7, 000 $144, 360 7,961 %164, 167
2, 479 47,914 2,818 $54, 488
4,078 $79, 313 4,639 $90Q, 196
243 $4, 979 276 %5, 661
4,729 $100, 800 =, 377 $114,630Q
3,679 $79, 500 4,183 $90, 407
721 $14,817 1,120 %23, 016
733 $15,063 784 $16,111
123 2, 528 254 $3, 220
3,765 $72, 043 =, 704 $109, 146
231 4, 591 814 $14, 888
2, 760 $54, 507 3,997 $78,936
82,789 $1,587,306 100,716 31,925,369
3é,o90\> $513,434 32,090 $513, 434
(38, 508 $847,165 38,508 $847,165
SUBTOTAL 70,598 ° 1,360,599 70,598 $1,360,%599
6, 800 +138, 800@ 7,539 $153, 164
S5,672° .  $118,:207 6, 450 $134, 425
10,885 $217,372 12,379 €247, 195
74,436 $1,423,758 88,043 $1,678,048
97,793 $1,B898,137 114,411 $2,212,832
231,180 $4,846,042 285,725 3,498,796
130,263 $2,491,577 154,075 $2,936, 584

USBI - MSFC SUPPORT

A

.
’

Lev. |



- . ' l
! [
" COMMENTS AND ASSUMPTION: | J;J"‘
1. MORTDN THIDKOL PRODCESSING MHRS AND COS A
BASED ON THE PAST 14 MISSIONS
2. 'SPC (LSOC) DATA BASED ON THE PAST
THREE (3) MISSIONS
3. ALL SPC MHR AND COST DATA IS PWO AND
AND WBE DATA
4. EG&B AND NASA/KCS CS MHR AND COST :
DATA ASSUMES 80% OF MHRS & COST .
BUPPORTS SHUTTLE ELEMENT PROCESSING
AND 20x% SUPFPDORTS CARGO OPS AT KSC
5. ALL LEOC SUPPORT 1S ENBINEERING MRS
EXCEPT 1/2 OF PAD PROCESSING AND THE
OTHER HALF 15 TECHS AND ALL OPS
SUPPORT 1S QUALITY PEOPLE
6. IT IS ASSUMED THE USEI-KSC OPS IS
STAFF APPROX 1S SAME AS MORTON
THIOKOL AT 40@ PEOPLE



TABLE 3, ¢

I UTTLE PROCESSING ORGANTZATION

iy et
f%ﬁ-;f5#?5TAFFING. RATIOS & LOADED RATES
3 4“?"}1!' - .
L

JX~XX

MX=-XX

‘ HEAD
FUNCTION COUNT
TECHNICANS 1085 .
OVERHEAD | 423
~ PROGRAM MANAGEMENT 26 -
HUMAN RESOURCES 66
MISSTON- MANAGEMENT 68
BUSINESS MANAGEMENT 263
PROCESSING ENGINEERING as2
PROCESS PLANNING & CONTROL 225
FACILITY & GROUND SUPPORT 1863
GRUMMAN. INTEG GND SUPPORT 713
FACILITY O & M ° 648
COMMUNICAT1ONS 302
SUPPORT ENGINEERING 152
TEST SUPPORT MGMT 36
ORGANIZATION MGHT 12
LOGISTICS . 528
SR & QA 462
R & QA 385
SAFETY e
MORTON THIOKOL-SRB & ET PROC 387
TOTAL SHUTTLE STAFFING 5735

¢

ORIGINAL PAGE IS
OF POOR QUALITY

RATIO

{.00

0.42

@.02
0.097
e.07
0.26

LOADED
RATES’

$17.72
$19.30

$20,55
$17.88
$17.20

$i6.19
$18.29

$17.18



OVERALL SUPPORT RATIOS TO TECHNICANS
_ BHUTTLE = 4.37 1 1 _
SHUTTLE II = 1,00 1 1
NRSP = 1,00 1 1§
ELV - 1.60 s 1

BHUTTLE BCRUB/RECYCLE PER DAY
+ TECHNICANS = 5,000 MHRS
' BUPPORT - 21,850 MHRS
TOTAL MHRS = 26, 850

TOTAL COST = $483,300 (19868)

BCHEDULED TO UNSCHEDULED MAINTENANCE
"RATIO - 2.42 1 1 .

ORIGINAL PAGE IS
OF POOR QUALITY : .

bz



VOLUME V SECTION 6

LRB MANPOWER

6.2  WBS Data On STS Processing

6.2.1 Work breakdown structure data for the year 1985 was chosen as a baseline for use in
developing LRB data. This period was used because it represented the highest launch rate
and busiest work activity of any year in STS history. Ten launches occured during this era
which is the closest approximation to 14 launches per year that could be found.



"BRB PROCESSING MANHOURS AND CDSTS

MHRS
8RB

MISBION  PROCESS

87T8~17
8T8-19
8T8-20
8T8-23
8TB=-24
8T8-23
87T8-26
8T8-27
8Ts-28
8T8=-30
8T8-31
8T8=-22
878-33

-’y

MHRS
cosT8

17300
19800
123500
13900

9200
14100
16700
16000
19500
15900
12300
10702
20700

95x%
LCL

13182
220409

WB8 i1.1.2.1

LOADED
cosTs
8RB

PROCESS
L e —

SAMPLE
MEAN

13892
265800

$2787008. 00
3435100, 20
S213J00. 80
8247400, 20
81695300, 00
233500, 80
2773500, 00
23543500, 80
$314000. 00
$236600. 00
198200, 00
*177900. 80
$487200. 00

95%
UCL.

18603
311191

17/ P
-y ¥, -1

APTZ owmite

8TD 8TD
DEV ERR
4986 1383
83499 23139



*
i

'BRB BTACKING DOPERATIONS

WB8 1.1.2.8

LOADED
cosTs

STACK

SAMPLE

7979
139764

BRB

MISSION  BTACK

. BT8=14 6600
BT8-17 9200
8T8-19 . 8900
BTB-20 5500
8TS-23 . 6800
BTS8-24 . 708
8T5-23 3600
8T8-26 13700
8TS~-27 14200
sT8-28 s008
ST8-32 8200
ST8-31 5900
8TS-32 65900
8T5-33 163500

95%

~afl LCcL
MHRS 5717
CosTs 98521

8113000, 00
9154800, 00
$134900. 00
102900, 00

. $119200.00

814100, 00
48000, 00
8234200, 20
2335400, 00
884000, 00
8141900, 00
106300, 00
81249500. 00
$303100. 00

o95x%
ucL

10240
181008

4318
78735

87D
ERR

1154
21043



-"8RB RETRIEVAL AND DISABSEMBLE OPERATIONS

Wb 1.1.2.3

MHRS
8RB

MISSION RET/DI1S

87T8-13
8TE8=-14
8T8-17
8T8-19
a8Ts-20
BT8-23
878-24
8T8-235
8T8-26
8T8-27
8Te~-28
8T8-30
8§T68-31
8T8-32

MHRS
cosTS

6500
9100
7500
6600
9000
. 6200
5700
5308
8400
5300
6200
6100
4800
8100

95%
LCL

6061
124436

LOADED
cosTs
8RB

RET/DIS

SAMPLE

(-Y-11
138800

8124900, 00
$173000. 20
$1351900.00
8135100, 00
183200, 00
8130400, 00
8116400, 00
101000, 00
8167200, 00
106800, 0
140200, 00
8133200, 00
$1035400. 00
174500, 00

95%

7339
133164

-

27421

E

i)



ET RECEIVING OPERATIONS
WBS 1.1.3.1

MHRE

LOADED

cosTs

ET
REC

PSR R

$7700. 00
+8700. 00
$1400. 00

7000, 08

$11000.00
14500, 00

. +9900.0

S8AMPLE
MEAN

694

ET -

MISS8ION REC -
8T8=-14 600
8T8-17 200
8T8-19 ‘100
BTS20 400
8T8-23 . 600
8T8-24 S0
8T8-23 600
8T8-26 600
8T8-27 o¢0
s8T8-26 400
8T8-30 1200
8T8~-31 Soa
8T8-32 1100
8T8-33 700
S8§TE~34 700
“T8=35 1000

99%
wB8 LCL
MHRS 339
cosTs 10927

13164

$11100. 00
$14900. 00
$9200. 60
$19300. 20
$9900. 00
$18500. 20
$11800. 00
$12900. 00
$16500. 00

95%
ucL

13402

8TD.
DEV

264
4567

3

ERR

|

1142



.ET PROCESBSING DOPERATIONS

WBB 1.1.3.2
e LOADED
MHRS cosTs
, ET ET
MIBBION PROCESS ‘PROCESS
8T8~-14 . Ale® 73300, 00
8T8-17 3000 86500, 0
8T68-19 4700 280000, 00
8T8-20 . 7100 : $122400. 00
- 8T8-23 - 9500 $164300. 00
B8T8=24 9600 $173600. 00
8ST8=-25 8100 . 9149700, 00
8TB-26 %900 +110800. 00
8TB-27 1170 $199000. 00
B8TB-28 - 5300 $91300. 80
8T8~-30 7100 $117600. 00
BTB-31 9600 $162600. 00
8T8-32 8200 - $140100. 20
8TS-33 12600 $217200. 20
STS=-34 4500 $81600, 90
“TE=35 61020 $111600. 00
- 5=36 6000 9106700, 00
5ET8=-38 5300 $94300. 00
95% BAMPLE
B8 LCL MEAN
HRS 6097 7256

=08TS 107140 126856

95%
uc.

8414
146371

87D
DEV
2507
42677

=91
10039

e e+ o+ w————————



INTEGRATED VEHICLE SERVICING = VAB
WBE 1.1.4.1

, LOADED
" MHR8/" cosTs
INTEG - INTEB
_MIBSION BERVICE SERVICE
L R R AR
STS~14 12708 *221700. 00
ST8-17 © 1500 25900, 00
8T8-19 2800 20500, 00
87T8-20 2100 36700, 08
gT8-23 2000 $33500. 00
8T8-24 3000 53200, 00
g8T8-25 5100 _ $88900.00
8T8-26 2600 $48000. 00
ST8-27 3300 56900, 08
s8T8~-28 4400 76300, OO
aT8~-30 2100 837000, 00
STS-31 2400 43300, 00
87T8-32 3700 $72000. 00
5T8~33 3200 . $61100.00
95% SAMPLE
-d LCL MEAN
MHRS 2177 3636

casTs 363586 62637

DEV

2783
49770

87D
ERR

744
13302



é;BIET PROCESSING SUPPORT WBS DATA

1lel.2. 4

1,1.2.3

1.1.2.6

1.3.2.7

i.1.2.8

1.3.3

lele3a b

1,1.3.5

1,1.3.6 -

1’ 1.3.7
1.1.4.6

1.1.4.8

DESCRIPTION

BRB BHOP OPBS
MANHOURS
COSTS (®)

8RB MODS
MANHOURS
CosTs .(e)

8RB CONTIGENCY
MANHOURS
cCosTs (e)

SRB S8E MAINT
MANHOURS
Co8T8 ()

SRB MGMT/SUPP
MANHOURS
COSTS ()

ET SHOP OPS
MANHOURS
Co8TS (#)

ET mODS
MANHOURS
COSTS (%)

ET CONTINGENCY
MANHOURS
CcoSTs (s)

ET BE MAINT
MANHOURS
cosTs (®)

ET MGBMT/SUPP
MANHOURS
cosT8 (e)

INTEG CONT OPS
MANHOURS
COBTS (®)

LAUNCH OPS BUPP
MANHOURS
CO8TS (%)

95%
LCL

1967
29618

2
2684

314
3907

101
2637

4888
127177

1256
20357

868
13249

206
4022

s3
1383

2430
63277

S418

113337

621
11216

BSAMPLE
MEAN

2371
33797

14
343

379

- 7188 .

121
3179

5893
133321

1456
| 23594

1006
13356

239
4661

61
1606

2817
73339

6280
131360

720

13000

-

95%
ucL

2776
41796

17
401

142
3721

- 6898
179466

- 1633
26832

1144
17462

272

S301

69

1826

3203
83401

7142

149383

819
14784

|83

TAd
11201

108

119.

2234

297

1849
48097

437
7078

4607

72
1398

18

845
22002

1884
335408

216
3900

11

S12
13339



FACILITY AND DVERHEAD WBS DATA

PART I
WBS

DESCRIPTION

95%
LCL .

‘
-

PROCES8 AND 8TORAGE FACILITY

1.1.8.9

1.3.28.1

1.3.28. 4

1.3.28.3

VAB
’-3.‘.1

1.3.4.3

1.3.4.3

1.3.6.2

PAD A
1.3.8.1

PEF OPS
MANHOURS
cosTs (%)

PSF MAINT
MANHOURS
Co8TSs. (s)

PSF BE mMODS
MANHOURS
CO8T8 ()

PBF DPS BUPP
MANHOURS
cosTs ()

VAB FAC MAINT

MANHOURS
cosTs (e)

VAB REBERVED
MANHOURS
CO8T8 ()

VAB DPS SUPP
MANHOURS
cosSTS (s)

MLP MAINT
MANHOURS
cosTs (e

MLP MODS
MANHOURS

cosTs (s)

PAD A MAINT
MANHOURS
cosTs ()

656
14581

ie72
18413

2871
S442

1344
24436

1781
34832

9164

aa
1473

123
2749

SAMPLE
MEAN

ae7
16900

114

1243
21343

314

1357
28321

2064
40371

437
18621

93
1707

143
3186

R~

95%
UCL.

918
19219

130

1413

- 24871

337
7172

1771
32207

2348

45910 -

=20

12079

106
1941

162

95

S
ORIGINAL PAGE |
OF POOR QUALITY

|83

2482 ..

Se7e

1009

- 373

1892

467
8496

619
12111

137
3186

28
s12

956

[ 2
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FRCILITY AND DVERHEAD WBS DATA
PART 11 '

o . emx
) DEBCRIPTION = LOL
HANGAR AF
1.3.13.1 HANGAR AF MAINT
MANHOURS s363
COBTS (e) 188744
1.3.13.2 HANGAR AF MODS '
- MANHOURS 191
COSTB (%) 426
© 1.3.13.3 HBGR AF RESERVED
MANHOURS " 3636
COBTS (%) 743540
SRB RETREIVAL VESSELS ‘
1.3.14.1 VESSEL MAINT
MANHOURS . 1837
COSTS () 39615
«del4.3 VEBBEL RESERVED
MANHOLURS 3037
COSTS (s) 62374
SAFETY
1.6.3.1 BAFETY '
MANHOURS 4080
COBTS (%) . BE97O
OVERHEAD
1.6..4 1.7 MGMT SYS
MANHOURS . 3174

cosTs (s) . 68593

SAMPLE

64350
126036

221

. 4943

4214
86393

2129
AS914

3543
72293

4729
100800

3679
79500

|re

7333

‘143328

se21

4792

96246

2421

Sa2214

4229

82211

5377

114630

4183
90407

|53

1935
37811

1483

. 1264
25918

639
13774

1063
21688

1419
30240

1104
23830

3

16

295
6848

149
3214

248
S061

331
7036

238
S3363



VEHICLE TEST AND LAUNCH DPERATIONS = PAD
= HBB 1- 1.‘-2 v '

: 'LDADED
MHRS" cosTs
VEH TBT VEH TST
MIBSION . PAD . PAD

8T8=-14 .. 2%400 453700, 00
8T8-17 . 14500 S274600. 00
8TS8-19 13300 . $334600.00
8T8-20 8300 195200, 90
B8T8-23 .. 15300 2689700, 00
BTB-24 19200 360800, 00
8T8-2% 22800 . $416900.00
BT8-26 14300 $250300. 08
BTS-27 19600 343800, 00
BT8-28 16500 $282900. 00
8TS-20 - 13100 . $237300.00
BT8-31 12000 $218300. 00
ST8=~32 8500 8155500, 00
B8TS8~-33 20200 $372200. 08

. 9%% SAMPLE 95% 8TD -

.o LcL MEAN ucL DEV -

MHRS 13311 15943 .+ 18573 5025

cosTs 254158 299000 343842 85604

8TD
ERR

1343
22879



VOLUME V SECTION 6

LRB MANPOWER

6.3 Morton Thiokol Technical Head Count

6.3.1 In order to develop the LRB/SRB comparisons it was necessary to establish the
number of MTI technicians and their support ratios. They are as follows:

Retrieval Techs 24
Disassembly Tech 38
SRB Techs RPSF 48
VAB 34
PAD 18
Extemal Tank 26
(processing)
Integration ' 33
TOTAL TECHS 221
Support MTI 318
TOTAL MTI 539
-! |
4

PRECEDING PAGE BLANK NOT FILMED



VOLUME V SECTION 6

LRB MANPOWER

6.4 SRB Technician Count By Location

6.4.1 In order to establish a direct correlation between the LRB and SRB technician work force,
the manhours at each location was devided by the number of days spent in the facility times 8
hours. This data was used for determining the LRB technician head count. A similar exercise was
performed for the SRB as well and is included as a part of the database in this appendix.



SRB STAFFING

SRB Processing

SRB Skirts 17 days

Inspection/SEG off load

Booster Stacking

ET Mate & C/O

SYS INT C/O
15892mh = 690 mh/day
23 days 8 hours
7,979 mh = 379.95 mh/day
21 dAyS 8
15943mh = 886.7 mh/day

|

18 days 8

TECHNICIANS

17 days - (11 day overlap with SRB skirts)

21 days
11 days

5 days

RPSF § days / 3 shifts

= 86 techs RPSF
= 47 techs VAB
= 111 techs PAD



VOLUME V SECTION 6
LRB MANPOWER
6.5 LRB Skill Mix Counts
6.5.1 Each of the tasks in the ARTEMIS CPM charts was examined to determine what
technician skill was examined to determine what technician skill would be required. Basic skill

types of mechanical, electrical, engine and TPS were established. Totals were compiled and the
skill mix comparison charts evolved from the data.



LRB MECHANICAL TECHNICIAN MANHOURS

OMI  HOURS LOCATION = CUMULATIVE HOURS
048C 64 VAB 64
054C 48 VAB 112
050C 64 VAB 176
051C 80 VAB 256
150D 56 VAB 312
055D 336 VAB ‘ 648
250E 16 VAB 664
066D 16 VAB 680
056D 48 VAB 728
067D 32 VAB 760
155E 336 VAB 1096
059D 128 VAB 1224
164E 16 VAB 1240
166E 16 VAB 1256
156E 48 VAB 1304
167E 32 VAB 1336
159E 128 VAB 1464
061F 1056 VAB 2520
069F 48 VAB 2568
073F 256 VAB 2824
078F 80 VAB 2904
01a 84 HPF 2988
06A 64 HPF 3025
022 80 HPF 3132
05a 72 HPF 3204
08A 64 HPF 3268
012B 112 HPF 3380
013B 32 HPF 3412
015B 32 HPF 3444
016B 32 HPF 3476
044B 640 HPF 4116
046B 288 HPF 4404
023B 256 HPF 4660
022B 144 HPF 4804
040B 320 HPF 5124
021B 96 HPF 5220
034B 384 HPF 5604
0358 144 HPF 5748
032B 64 HPF 5812
033B 128 HPF 5940
031B 192 HPF 6132
038B 1536 HPF 7668
036B 288 HPF 7956
0378 576 HPF 8532
301B 80 HEF 8612
047B 160 HPF 8772
053B 80 HPF 8852
070G 64 PAD 8916
071G 64 PAD 8980
072G 1344 PAD 10324
o79T 160 PAD . 10484
074G 192 PAD 10676

SUBTOTAL 10676



LRB MECHANICAL TECHNICIAN MANHOURS (CONTINUED)

OMI HOURS LOCATION CUMULATIVE HOURS
10676
080T 80 PAD 10756
075G 288 PAD 11044
076G 64 PAD 11108
084H 132 PAD 11240
083H 16 PAD 11256
082H 16 PAD 11272
085H 168 PAD 11440
086H 144 PAD 11584
090H 192 PAD 11776
089H 32 PAD 11808
091H 48 PAD 11856
094H 96 PAD 11952
095H 240 PAD 12192
096H 32 PAD 12224
097H 48 PAD 12272
098I 360 PAD 12632
104H 96 PAD 12728
101H 96 PAD 12824
099H 160 PAD 12984
106H 192 PAD 13176
111H 96 PAD 13272
108H 32 PAD 13304
107H 32 PAD 13336
109H 128 PAD 13464

1901 640 PAD 14104

TOTAL CUMULATIVE HOURS 14104



LRB
ELECTRICAL TECHNICIAN MANHOURS

oMI HOURS LOCATION CUMULATIVE HOURS
OlA 84 HPF 84
07A 64 HPF 148
04A 64 HPF 212
019B 64 HPF . 276
014B 32 HPF 308
0178 64 . HPF 372
018B 64 HPF 436
020B 192 HPF 628
046B 288 HPF 916
024B 192 HPF 1108
026B 288 HPF 1396
0278 64 HPF 1460
0298 320 HPF 1780
030B 128 HPF 1908
025B 384 HPF 2292
115B 64 HPF 2356
042B 256 HPF 2612
043B 384 HPF 2996
1148 160 HPF 3156
047B 160 HEF 3316
053B 80 HPF 3396
151C 80 VAB 3476
049cC 64 VAB 3540
057D 64 VAB 3604
065D 16 VAB 3620
058D 32 VAB 3652
064D 16 VAB 3668
060D 64 VAB 3732
157E 64 VAB . 3796
165E 16 VAB 3812
158E 32 VAB 3844
160E 64 VAB 3908
061F 1056 VAB 4964
062F 48 VAB 5012
063F 96 VAB 5108
077F 640 VAB 5748
078F 80 VAB 5828
080T 80 PAD 5908
081H 48 PAD 5956
088H 48 PAD 6004
093H 32 PAD 6036
087H 192 PAD 6228
092H 96 PAD 6324
0981 360 PAD 6684
103H 64 PAD 6748
105H 48 PAD 6796
100H 288 PAD 7084
110H 32 PAD 7116
112H 96 PAD 7212

1901 640 PAD 7852

TOTAL CUMULATIVE HOURS 7852



OMI

039B
041B
047B
300B
102H
360H
1901

LRB ENGINE TECHNICIAN MANHOURS

HQURS

192
224
160

16
256
384
640

LOCATION  CUMULATIVE HOURS

HPF 192
HPF 416
HPF 576
HPF 592
PAD 848
PAD 1232
PAD 1872

TOTAL CUMULATIVE HOURS 1872



OMI

045B
350H

LRB

TPS TECHNICIAN MANHOURS

HOURS

1280
1152

LOCATION CUMULATIVE HOURS

HPF 1280
HPF 2432

TOTAL CUMULATIVE HOURS 2432



LRB

SKILL MIX BY PERCENTAGE
SKILL TOTAL HOURS PERCENTAGE
MECHANICAL 14104 53.7%
ELECTRICAL 7852 _ 29.9%
ENGINE TECH 1872 7.1%
TPS TECH 2432 9.3%

TOTAL 26260 100.0%



VOLUME V SECTION 6

LRB MANPOWER

6.6 Manpower Loading By Location Data

6.6.1 These data were determined by examining each of the tasks in the ARTEMIS base-
line CPM chart and allocating them by location. This allowed the establishment of manpower
allocation by location. The numbers of the OMI/tasks are used for identification.



VAB MH LRB

OMI ~  SHIRTS © HOURS  ITECHS  TYPE TASK HOURS  TOTALS

048C 4 32 2 M 64 64
054C 3 24 6 M 48 112
151C 5 40 2 E 80 192
050C 4 32 2 M 64 256
049C 4 32 2 E 64 320
051C 5 40 2 M 80 - 400
150D 1 8 7 M 56 456
055D 3 24 14 "M 336 792
250E 1 8 2 M 16 808
057D 2 16 4 E 64 872
065D 1 8 2 E 16 888
058D 2 16 2 E 32 920
064D -1 8 2 E 16 936
066D 1 8 2 M 16 952
056D 1 8 6 M 48 1000
067D -2 16 2 M 32 1032
155E 3 24 14 M 336 1368
060D 2 16 4 E 64 1432
059D 4 32 4 M 128 1560
157E 2 le 4 E 64 1624
165E 1 8 2 E 16 1640
158E 2 16 2 E 32 1672
164E 1 8 2 M 16 l688
166E 1 8 - 2 M 16 1704
156E 1 8 6 M 48 1752
167E 2 16 2 M 32 1784
160E 2 16 4 E 64 1848
159E 4 32 4 M 128 1976
061lF 33 264 8 M/E 2112 4088
069F 3 24 2 M 48 4136
062F 1 8 6 E 48 4184
063F 3 24 4 E 96 4280
073F 3 24 14 M 256 . 4536
077F 4 32 20 E 640 5176

1 8 20 M/E 160 5336

078F

10



MANHOURS LRB

PAD
~OMI SHIETS @ HQURS IECHS IYPE IASK HOURS IOTAL
070G 2 16 4 M 64 64
071G 2 16 4 M 64 128
0726 7 84 16 M 1344 1472
0797 1 8 20 M 160 1632
074G 12 96 2 M 192 1824
080T 1 8 20 M/E 160 1632
075G 18 144 2 M 288 - 2272
081H 1 8 6 . E 48 2320
076G 1 8 8 M 64 2384
084H 4 32 4 M 132 2516
350H 18 144 8 TPS 1152 3668
083H 1 8 2 M 16 3684
082H 1 8 2 M 16 3700
085H 7 56 3 M 168 3868
088H 1 8 6 E 48 3916
086H 3 24 6 M 144 4060
090H 4 32 6 M 192 4252
089H 1 8 4 M 32 4204
093H 1 8 4 E 32 4316
087H 6 48 4 E 192 4508
091H 1 8 6 M 48 © 4556
094H 3 24 4 M 96 4652
092H 2 16 6 E 96 4784
095H 5 40 6 M 240 4988
096H 1 8 4 M 32 5020
097H 1 8 6 M 48 5068
0981 3 24 30 MSE 720 5788
102H 4 32 8 R 256 6044
104H 3 24 4 M 96 6140
101H 4 32 3 M 96 6236
099H 5 40 4 M 160 6396
103H 2 16 4 E 64 6460
105H 3 24 2 E 48 6508
106H 4 32 6 M 192 6700
100H 6 48 6 E 288 6988
360H 6 48 8 R 384 7372
111H 3 24 4 M 96 7468
108H 2 16 2 M 32 7500
107H 1,1 8 4 M 32 7532
110H 2 L 16 2 E 32 7564
109H 2 7 16 8 M 128 7692
112H 3 24 4 E 96 7788
1901 8 64 30 MER 1920 9708

11
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M/E/R
M/E

160
80
480
160
16

6162
6226
6290
6370
6442
6506
6570
6682
6746
6778
6842
6874
6938
6970
7002
7194
7834
9114
9690
9946
10090
10282
10570
10890
10954
11050
5994
5610
5466
5402
5274
4954
4826
4442
4250
2714
2522
2234
1658
1594
1370
1114
730
720
640



VOLUME V SECTION 6

6.7 NASA SUPPORT TEAM HEAD COUNT DATA

6.7.1 NASA Operations Interface Team

NASA Operations and O&M contractors operational support to all areas of activation

functions:

20 TE &/jor SPC Ops Engineering types
60 TVé&fr SPC Yount/Lamberth types
20 TL &/or SPC Webb types
20 TP &/or SPC Carpenter types
10 SI &/or SPC Bobic types

140 Total personnel

* Finance and contracts not included in any team

-2  Person required for an LRB project office
145  total team count

NOTE:

Ops and System Engineering OMD's

Ops and System Engineering Software

Ops and System Engineering Centification

Ops and System Engineqring ORI

Ops and System Engineering Pathfinder

Ops and System Engineering ORD Tumover/Acceptance
Ops and System Engineering Training]

Ops and System Engineering Certification

13



6.7.1.1 Schedule of Max_lpowcr Utilization (by %)

119901 91 | 92 | 93 | 94 ) 95 | 96 | 97 | 98 | 99 | 2000
| 25%]100%]100%|100%|100%| 80%| 40%| 30%| 30%| 10%)

Work control, scheduling, outrages/permits, security - covered in activation support

6.7.2 NASA Engincering Interface Tecam

NASA &/or Contractor To Support Activation Management Team
A. DE/TM-TV-TE Engineering &/or Contractors

4X5 TV =20 - Provide Engineering direction/documents from

2X5 TE =10-Level I & III

1X 10 DE =10 - Provide change and approval loop

1X5 RTQ= 5 -Provide Site (field Engineers)

1X35 RTQ= 5 -Review & Approval Interium OMIs & TPS Loop

1 X35 SI =10- Walk downs, test surveilance system acceptance.
60 :

B. TM Operations &/or Contractor

5 X1 =Site - All above and schedule

4 X5 =Site - Plus work control
Functional Interface - Schedule approvals
2X5TE=10 - Site control for staging
I X2TP=2 - Outage loop
3X5TL=15 - Permit loop
1X4TL=4 1! - Security loop
2X5RTRQ=10 " - Areacontrol
1X5RS=5

15S81=15

61

14



C. NASA and KSC Project Planning Office

1 LRB/EB . - Change Control

1 Engincering/GSE - 1CD Approvals

1 Ground Systems Test data and approvals from/to
1 Finance Level H &1$§

1 Scheduling Schedule level II

D. RQ/Safety and Contractors Environmental

30 people Impact Assessment

Schedule

219901 91 | 92 | 93 | 94 | 95 | 96 1 97 1 98 1 99 | 20
50%| 100% | 100% | 100%| 100% | 100% | ©80% | 50% | 45% | 40% |
35%

6.7.3 Activation Management Team

Responsible for coordinatic;n of design construction and activation of facilitics. Interface berween
the LRB activation and the operational SRB program. Migrate to LRB team as core group for
operational phase.

Manning Schedule
1991 | 92 ) 93 | 94 | 95 | 96 | 97 | 98 | 99 | 2000
130]- 151 | 268 | 368 | 298 | 78 | 105 | 127 | 65 | 62

}l

15



VOLUME V

i SECTION 7 I

COST ESTIMATES INCLUDING TRANSITION

81005-01BM33



7.1
7.2
7.3
74
1.5
7.6
7.7
7.8
7.9
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VOLUME V APPENDIX 7
COST ESTIMATES

This appendix contains the detailed engineering estimates for the launch site non-recurring costs
for each station set impacted by LRB STS integration.

It is the intent of this section to display the derivation of costs for the bottoms-up pricing ap-
proach. In general, detailed estimates have been prepared for the facility requii'ements, Launch
Support Equipment (LSE) and Ground Support Equipment (GSE) for each station set. The
derivation of station set costs associated with design, TTV, initial spares and activation manage-
ment is consistent with the cost estimating approach described in Volume I, Sections 7.1.3, 7.1.4,
7.1.5 and 7.1.6 respectively. LRB MLP #4 and #5 are the only station set detailed estimates
which display this technique for all cost.elements.

The station set non-recurring cost estimates have been summarized and presented in matrix
format, for each LRB configuration, in Volume III, Section 7 of this report.
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