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"LEGAL NOTICE"

“This report was prepared by the organization(s) named below as an
account sponsored by the Tennessee Valley Authority. Neither TVA, the
organization(s) named below, nor any person acting on their behalf:

(a) makes any warranty express or implied, with respect to the accuracy,
completeness, or usefulness of the information contained in this report,
or that the use of any information, apparatus, methou, or process dis-
closed in this report may -ot infringe privately owned rights; or (b)
assumes any liabilities with respact to the use of, method, or process
disclosed in this report."

(Organization(s) that prepared this report:)

THE BOM CORPORATION
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A.  INTRODUCTION AND OVERVIEW

This appendix contains the detailed cost estimate documentation for
the designs prepared in this study. The organization of this appendix is
as follows:

8. MBG _COST ESTIMATES

(1) Koppers-Totzek
(2) Texaco

(3) Babcock and Wilcox
(4) BGC-Lurgi

(5) Lurgi

C.  ALTERNATE PRODUCT COST ESTIMATES

(1) Koppers-Totzek and Texaco Single Product Factilities
(Methane, Methanol, Gasoline, Hydrogen)

(2) Koppers-Totzek SNG and MBG

(3) Koppers-Totzek and Texaco SNG and MBG

(4) Lurgi-Methane and Lurgi-Methane and Methanol
The cost methodology is described in Appendix E. The cost results are
summarized in the accompanying tables. Due to some uncertainty regarding
the cost of the B&W gasifier, two cases are considered in the cost analysis
of the B&W-based plant. In the first case, base equipment cost for Sys-
tem 2, Gasification, is multiplied by an installation factor of 2.31 to
arrive at the installed cost. This factor was arrived at by back calcula-
tion from a more detailed cost analysis based on Koppers-Totzek technology.
In the second case, an installed equipment cost factor of 1.5 was used
based on information from B& nd supplied to this study by NASA. In this
report, the first case result is used followed by the second case result in
parenthesis. It is noted that discussions presented in Chapter XI imply
that higher capacity units such as B&W should have a lower installation
factor than low capacity units.

D-1
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a. Koppers-Totzek System Costs
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THE BOM CORPORATION

UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COSY:
REFERENCE CAPACITY:
TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:
COMPUTATION METHOD:

SYSTEM COST DAIA

KOPPE?S=TOTZEK

1=COAL PREPARATIIN & FEED
n

N/A

SEE SYSTEM 2 (SYSTEM 2 INCLUDES
SYSTEMS 1 & 3)

N/A
N/A
N/A
N/A
/A
N/A
N/A
N/A

PRECEDING PAGE BLANK NOT FIi MtD
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SYSTEM COST DATA

UNIT OPERATION NUMBER:
SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA_CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

KOPPERS-TOTZEK
2-GASIFICATION
20
N/A
EPRI REPORT AF-531 p. 98
$51,063,000 (1974 DOLLARS)
11 GASIFIERS + 1 SPARE

8 GASIFIERS + 1 SPARE

1

1. FACTOR LINEARLY ON GASIFIER QUANTITY

S W N

CAPACITY FACTORING.
COMPUTATION METHOD:

n

TOTAL SYSTEM COST

TOTAL DIRECT COST

REFERENCE SYSTEM COST INCLUDES SYSTEMS 1 & 3
TOTAL 9 FARALLEL TRAINS REQUIRED FOR TVA.

Mih‘j;kﬁb&i ﬁ

BLOWER COST MUST BE DELETED FROM KIT REFERENCE COST PRIOR TO

TOTAL BLOWER SYSTEM COST = $985,600 (1974 DOLLARS)

TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR) x

ESCALATION FACTOR x CAPACITY FACTOR

REFERENCE SYSTEM COST - BLOWER SYSTEM COST

BLOWER SYSTEM COST = EQUIPMENT COST ('74 DOLLARS) x MODULAR FACTOR

INPUTS:

REFERENCE SYSTEM COST:
INDIRECT COST FACTOR:
ESCALATION FACTOR:
CAPACITY FACTOR:
EQUIPMENT COST:
MODULAR FACTOR:

$51.063 x 106 (JANUARY '74 DOLLARS)
0.36 (ASSUME "NORM" .36 L/M RATIO FOR MIXED PROCESS)

1.51 (TO JANUARY '80 DOLLARS)
.75

$985,600 (1974 DOLLARS)

2.2

B .. ST ST ¥




THE BDM CORPORATION

RESULTS:

BLOWER SYSTEM COST
TOTAL DIRECT COST
TOTAL SYSTEM COST

g i e SRR £

SYSTEM COST DATA (CONTINUED)

$2.168 x log (JANUARY ‘74 DOLLARS)
$48.90 x 10 SJANUARY '74 DOLLARS)
$75.307,586 (JANUARY '80 DOLLARS)

0-1
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SYSTEM COST DATA

UNIT OPERATION NUMBER:
SUBSYSTEM:

REFERENCE_SOURCE FOR COSTING:
REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION MET:\:0D:

INPUTS:

RESULTS:

KOPPERS-TOTZEK

3-INITIAL GAS CLEAN-UP & COOLING

21

N/A
SEE
N/A
N/A
N/A
N/A
N/A

N/A

N/A

N/A

SYSTEM 2

D-12
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK
? SYSTEM: 4-ACID GAS REMOVAL - SELEXOL
} UNIT OPERATION NUMBER: 22
SUBSYSTEM: N/A
l REFERENCE_SOURCE FOR COSTING: EPRI AF-916, CASE 48
» REFERENCE SYSTEM COST: $54,227,000 (MID-'76 DOLLARS)
| REFERENCE LAPACITY: 407,775 ACFH E
E TVA_CAPACITY: 289,436 AFCH |
RECOMMENDED CAPACITY EXPONENT: 0.6

EXPLANATORY COMMENTS:

THE REFERENCE SYSTEM CONTAINS 3 PARALLEL TRAINS. REFERENCE CAPACITY
EQUALS 1/3 OF REFERENCE SYSTEM. TVA REQUIRES ONE TRAIN.

COMPUTATION METHOD:
TOTAL SYSTEM COST

1/3 x REFERENCE SYSTEM COST x CAPACITY FACTOR
x ESCALATION FACTOR

TVA ACFH V-6
EPRT ACFH

CAPACITY FACTOR

INPUTS:
REFERENCE SYSTEM COST:  $54.227 x 106 (MID-'7€¢ DOLLARS)

CAPACITY FACTOR: (%2,-:%) “% . ene

ESCALATION FACTOR: 1.30 (TO JANUARY '80 DOLLARS) :
RESULTS:

TOTAL SYSTEM COST =  $19,130,081 (JANUARY '80 DOLLARS) ‘
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SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK

SYSTEM: 5-SULFUR RECOVERY & TAIL GAS TREATMENT

UNIT OPERATION NUMBER: 36

SUBSYSTEM: INSTALLATION COST FACTORS

REFERENCE SOURCE FOR COSTING: DOE REPORT Fi-1775-18, PLANT 2, p. 9-13
REFERENCE SYSTEM COST*: $9,032,000 MID-1977 DOLLARS (TOTAL DIRECT COSTS)
REFERENCE CAPACITY: 181.2 LT/D SULFUR PRODUCT

TVA CAPACITY: 165.2 LT/D SULFUR PRODUCT

RECOMMENDED CAPACITY EXPONENT: 0.6

EXPLANATORY COMMENTS:

1. PROCESS NOTE: NORMAL OPERATING RATE OF PLANT 2 IS 240 M/H FEED
ALTHOUGH DESIGN IS FOR 527.5 M/H.

2. PROVIDE 2 TRAINS FOR MODULE 1 (1 SPARE) PLUS 1 TRAIN FOR EACH
ADDITIONAL MODULE.

COMPUTATION METHOD:

0.6 .
CAPACITY FACTOR ( YA TAE ) ?

REF CAP

TOTAL DIRECT COST x () + INDIRECT COST FACTOR) ;
x CAPACITY FACTOR x ESCALATION FACTOR i

SINGLE TRAIN COST

SINGLE TRAIN COST x NO. OF TRAINS

TOTAL SYSTEM COST

INPUTS: )
TOTAL DIRECT COSTS = $9.032 x 10° (MID-1977 DOLLARS) {
INDIRECT COST FACTOR = 0.10 (ASSUMED FROM DOE REPORT) - é

0.6 j !
_ 165. 2 -
CAPACITY FACTOR = (757751) .946 {

D-16
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SYSTEM COST DATA (CONTINUED)

ESCALATION FACTOR
RESULTS:
SINGLE TRAIN COST
TOTAL SYSTEM COST:
MODULE 1
MODULES 2-4

1.22 (FROM 1977 to 1980 DOLLARS)

11,466,413

$22,932,826 (JANUARY '80 DOLLARS)
$11,466,413 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA

UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SCURCE FOR COSTING:

REFERENCE SYSTEM COST:
REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

KOPPERS-TOTZEK
6-AIR SEPARATION
80

N/A

COST ESTIMATING - RELATIONSHIP CURVES
(REFER TO AIR SEPARATION ATTACHMENT)

$36.8 x 106 (JANUARY '80 DOLLARS PER TRAIN)
4,104 TPD AIR SEPARATION PLANT OR 2,052
TPD FOR TWO AIR SEPARATION PLANTS @ 24.7
psia OXYGEN.

N/A

N/A

1. THE SYSTEM CONSISTS OF TWO TRAINS FOR EACH MODULE.

2.  THE INSTALLATION COST OF THE 1st TRAIN DIFFERS FROM THE OTHERS

(MODULE 1).
COMPUTATION METHOD:

TOTAL SYSTEM COST:
MOQULE 1

MODULES 2-4

INPUTS:
TRAIN COSTS (MODULE 1):

TRAIN COSTS (MODULE 2-4):
RESULTS:
TOTAL SYSTEM COST: MODULE 1
MODULES 2-4

INSTALLED COST FOR TWO TRAINS
SINGLE TRAIN COST x 2 TRAINS (FOR EACH MODULE)

Ist - $37.9 x 10° (JANUARY '80 DOLLARS)
2nd - 36.8 x 10° (JANUARY '80 DOLLARS)
$36.8 x 10° (JANUARY '80 DOLLARS)

$74.7 x 10® (JANUARY '80 DOLLARS)

73.6 x 10° (JANUARY '80 DOLLARS) -
FOR EACH MODULE

D-19
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THE 8DM CORPORATION

o SYSTEM COST DATA

¢ g

~ PROCESS: KOPPERS-TOTZEK

| SYSTEM: 7-GAS COMPRESSION N

| UNIT_OPERATION NUMBER: 23 'i

| SUBSYSTEM: N/A

| REFERENCE SOURCE FOR COSTING:  VENDOK ESTIMATE |

| REFERENCE SYSTEM COST: $10,529,000 (JANUARY 1980 DOLLARS)

t REFERENCE_CAPACITY: N/A (

| TVA CAPACITY: 14,720,000 '
RECOMMENDED CAPACITY EXPONENT:  N/A f

\ EXPLANATORY COMMENTS:
? 1. 1 TRAIN PER MODULE.

oo

2. PRICE INCLUDES MOTOR DRIVERS. (
3. COST IS EQUIPMENT ONLY. ‘
4. USE 2.15 INSTALLED COST FACTOR PER GUTHRIE, PROCESS PLANT ESTIMATING, f

, EVALUATION AND CONTROL. p. 167.
COMPUTATION METHOD: f
| TOTAL SYSTEM COST =  REFERENCE SYSTEM COST x MODULAR FACTOR |
' INPUTS: |

REFERENCE SYSTEM COST:  $10.529 x 108 (JANUARY '80 DOLLARS)

. MODULAR FACTOR: 2.15
RESULTS:
TOTAL SYSTEM COST = $22.638 x 10° (JANUARY '80 DOLLARS)
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| THE BDM CORPORATION |
§
SYSTEM COST DATA
PROCESS: KOPPERS-TOTZZK
; SYSTEM: 8-PROCESS SOLIDS TREATMENT (DEWATERING)
| UNIT OPERATION NUMBER: )
b SUBSYSTEM: WATER TREATMENT-SLUDGE HANDLING
| REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST DATA BASE
| REFERENCE SYSTEM COST: $75,000 JANUARY '80 DOLLARS (TOTAL DIRECT COSTS)
' - (SEE TOTAL DIRECT COSTS BELOW)
! REFERENCE CAPACITY: N/A
| TVA CAPACITY: 16,000 GAL/DAY OF 15% BY WEIGHT OF LIME
— SLUDGE
RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:
TOTAL SUBSYSTEM COST:

TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:

TOTAL DIRECT COSTS: <

1. 2 LINED PONDS FOR GRAVITY DEWATERING $60,000
2.  25% CONTINGEWNCY FOR ANY CONVEYORS,

, PUMPS, CHEMICAL FEED, EQUIPMENT,

* ETC. 15,000

TGYaL §75,000
INDIRECT COST FACTOR: C.335 (ASSUME .25 L/M RATIO FOR SOLIDS HANDLING)
RESULTS:

TOTAL SUBSYSTEM COST = $100,125 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

UNIT OPERATION NUMBER:
SUBSYSTEM:

REFERENCE_SOURCE FOR COSTING:
REFERENCE SYSTEM COST:

REFERENCE CAPACITy:
TVA CAPACITY:

SYSTEM CCST DATA

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOO:

TOTAL SUBSYSTEM COST
INPUTS:
TOTAL DIRECT COSTS

KOPPERS-TOTZEK

8-PROCESS SOLIDS TREATMENT (DEWATERING)
K}

GASIFIER SLAG JEWATERER

MITTELHAUSER IN-HOUSE COST DATA BASE

$569,000 JANUARY'80 DOLLARS (TCU.L DIRECT
COST) (SEE TOTAL DIRECT COSTS BELOW)

N/A

60,000 #/HR SLAG & ASH
21,420 #/HR H,0

N/A
N/A

TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)

1. GRAVITY CLARIFIER $ 40,000
2. CONVEYOR TO DISPOSAL PILE 513,000
3.  CHEMICAL FEED 16,000

INDIRECT COST FACTOK:

RESULTS:
TOTAL SUBSYSTEM COST

TOTAL $569,000 (JANUARY '80 DOLLARS)

0.335 'ASSUME 0.25 L/M RATIO FOR SOLIDS
HANDL1.(G)

$759,615 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK

SYSTEM: 10- INSTRUMENTATION & CONTROL

UNIT OPERATION NUMBER: N/A

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: VENDOR ESTIMATE FROM GENERAL ELECTRIC
REFERENCE SYSTEM COST: $1.5 x 108 (JANUARY 80 DOLLARS)
REFERENCE CAPACITY: N/A

TVA CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1. THIS SYSTEM CONTAINS JUST THE NECESSARY MATERIAL FOR THE CENTRALIZED
REMOTE FACILITY. IT CONTAINS SUFFICIENT CABLE TO TRANSMIT SIGNALS
FROM THE PROCESS UNITS; DATA PROCESSING EQUIPMENT, SOFTWARE PACKAGES
FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR PRESENTA-
TION OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS FOR
DIRECT OPERATION OF INDIVIDUAL SYSTEMS.

2. IT IS BASED UPON A HONEYWELL 4500 SYSTEM.
COMPUTATION METHOD:

TOTAL DIRECT COST

(1 + INSTALLATION FACTOR) x REFERENCE COST

TOTAL SYSTEM COST TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)

INPUTS:

FIELD INSTALLATION FACTOR = 1.10 (ASSUMED)

REFERENCE COST = $1.5 x 106 (JANUARY '8G DOLLARS)

INDIRECT COST FACTOR = 0.289 (90/10 ASSUMED M/L RATIO)
RESULTS:

TOTAL DIRECT COSTS = $3.15 x 108 (JANUARY '80 DOLLARS)
TOTAL SYSTEM COST = $4.06 x 106 (JANUARY ‘80 DOLLARS)
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THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK

SYSTEM: 11-SOLIDS WASTE RECYCLING/DISPOSAL

UNIT OPERATION NUMBER: 81

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: MITTELHAUSER ESTIMATE (FROM IN-HOUSE COST

DATA BASE)

REFERENCE SYSTEM COST: $16.1 x 10% JANUARY ‘80 DOLLARS (TOTAL DIRECT
DIRECT COST OF SOLIDgogIggOSAL AREA = $10.0 x 102
T o M ST+ pel

REFERENCE CAPACITY: N/A

TVA _CAPACITY: 61,000 #/HR SOLIDS (DRY), 2,319 GAL/HR

HZO WITH SOLIDS
RECOMMENDED CAPACITY EXPONENT: N/A

EXPLA'{ATORY COMMENTS:

1. SYSTEM IS ESSENTIALLY AN EXCAVATED 20-YEAR AREA FOR SOLID DISPOSAL.
INCLUDES EXCAVATION & CONSTRUCT OF CLAY LINED DISPOSAL AREA RUNOFF
HOLDING POND.

2. LAND COSTS WERE NOT INCLUDED.

COMPUTATION METHOD:

TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COST: $16.1 x 106 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR: 0.335 (80/20 ASSUMEP M/L RATIO FOR SOLIDS HANDLING
SYSTEMS)
RESULTS:

TOTAL SYSTEM COST = $21.494 X 106 (JANUARY '80 DOLLARS)
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THE 8DM CORPORATION

PROCESS:
SYSTEM:

UNIT OPERATION NUMBER:
SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:

, REFERENCE SYSTEM COST:

REFERENCE CAPACITY:
TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY CCMMENTS:

BUILT IN THE FACILITY.
COMPUTATION METHOD:

INPUTS:

| SYSTEMS)
| RESULTS:

it v
v

-

SYSTEM COST DATA

KOPPERS-TOTZEK

12-COAL HANDLING

10

N/A

EQUIPMENT FACTORED COST ESTIMATE BY

RESOURCE ENGINEERING, INC. BASED ON
VENDOR QUOTES AND HISTORIC DATA. SEE

DETAILED EQUIPMEMT LISTING WHICH FOLLOWS.

$48,100,000 JANUARY '80 DOLLARS (TOTAL
DIRECT COSTS)

920,000 TONS OF COAL PER DAY
20,000 TONS OF COAL PER DAY
N/A

THIS SYSTEMS IS SIZED TO SERVE THE NEEDS OF ALL FOUR MODULES TO BE
r TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
L

l

i TOTAL DIRECT COST = $48,100,000 (JANUARY '80 DOLLARS)

INDIRECT COST FACTOR = 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS HANDLING

TOTAL SYSTEM COST = $64.214 x 106 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM 12
COAL HANDLING
(EQUIPMENT FACTORED COSTS)

DESCRIPTION

Continuous barge unloader, elevator type,
3,000-3,500 TPH, including dock, moorings,
surge bin, conveyors

Open coal storage piles, 1.8 x 106 tons

Double windows 100' high x (2 x 240') wide x
2,800' Costs for site preparation, stockpiling
conveyors, stacker/reclaiming equipment, mobile
equipment

Rotary brakers, three (2N, 1S), 1,000 TPH each
50 hp each, 12' ¢ x 22' each

Concrete silos, four, 11,750 tons each,
67' ¢ x 150' each

Truck dump hopper, 2,000 tons
Conveyors not included above

a. Truck station to crusher, 500 TPH
36" x 500 ft., O elevation, 426 fpm, 32 hp

b. Crusher to silos, 2,160 TPH

60" x 700 ft., 150 ft. elevation, 470 hp,
600 fpm

TOTAL DIRECT COSTS (E+M+L) =

D-32
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK

SYSTEM: 13-BYPRODUCTS PROCESSING

UNIT OPERATION NUMBER: 83

SUBSYSTEM: SULFUR STORAGE AND LOADING

REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST DATA BASE

REFERENCE SYSTEM COST: $1 x 106 (JANUARY '80 DOLLARS)

REFERENCE CAPACITY: N/A
TVA_CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS: N/A
COMPUTATION METHOD: N/A
INPUTS: N/A
RESULTS:

TOTAL SYSTEM COST = $1 «x 106 (JANUARY '80 DOLLARS)-PER MODULE
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THE 8DM CORPORATION

UNIT OPERATION NUMBER:
SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA _CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

SYSTEM COST DATA

KOPPERS-TOTZEK
14-PLANT POWER SYSTEM
87

DISTRIBUTION COSTS

GUTHRIE COST REFERENCE DATA, FROM
PROCESS PLANT ESTIMATING, AND CONTROL.

p.

$102.60 (1970 DOLLARS/KILOWATT) (FACTOR
FOR ELECTRICAL DISTRIBUTION, FIELD INSTAL-
LATION COSTS IN NORMAL RANGE)

N/A

117,947 KWATT
N/A

THIS SYSTEM CONTAINS NO POWER GENERATING CAPACITY. SYSTEM COSTS REPRESENT
ONLY CAPITAL REQUIREMENTS FOR POWER DISTRIBUTION.

COMPUTATION METHOD:

TOTAL SYSTEM COST = KILOWATT REQUIREMENT x TOTAL DIRECT COST FACTOR x
(1 + INDIRECT COST FACTOR) x ESCALATION FACTOR

INPUTS:

KILOWATT REQUIREMENT = 117,947 kw

TOTAL DIRECT COST FACTOR = $102.62 (1970 DOLLARS/PER KILOWATT)
INDIRECT COST FACTOR = 0.469 (BASED ON 0.72 L/M RATIO)
ESCALATION FACTOR = 1.988 (FROM 1970 TO 1980 DOLLARS)

RESULTS:

TOTAL SYSTEM COST = $35.347 x 10° (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

|

* PROCESS KOPPERS-TOTZEK
; SYSTEM: 15-STEAM GENERATION/DISTRIBUTION
: UNIT OPERATION NUMBER: 84
SUBS'YSTEM: OISTRIBUTION
REFERENCE SOURCE FOR COSTING: GUTHRIE COST REFERENCE DATA, PROCESS PLANT
, - ESTIMATING, EVALUATION AND CONTROL, p. 365
; REFERENCE SYSTEM COST: TOTAL DIRECT COST FACTOR = 1.68 (1970 DOLLARS
| PER LBS PER HR)
' REFERENCE CAPACITY: N/A
| TVA_CAPACITY: STEAM REQUIREMENT = 775,000 LB/HR.
RECOMMENDED_CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

SYSTEM DESIGN DOES NOT REQUIRE ANY INDEPENDENT STEAM GENERATION CAPACITY.
SYSTEM COSTS REPRESENT DISTRIBUTION REQUIREMENTS INCLUDING PIPING,
TRAPS, AND SUPERHEATERS.

COMPUTATION METHOD:

TOTAL SYSTEM COST = STEAM REQUIREMENT x TOTAL DIRECT COST FACTOR x (1 +
' INDIRECT COST FACTOR) x ESCALATION FACTOR

INPUTS:

STEAM REQUIREMENT = 775,000 LB/HR

| TOTAL DIRECT COST FACTOR = $1.68 (1970 DOLLARS/PER LBS/HR)
INDIRECT COST FACTOR = 0.488 (BASED ON AN L/M RATIO OF 0.82)
ESCALATION FACTOR = 1.988 (TO 1980 DOLLARS)

RESULTS:
TOTAL SYSTEM COST = $3.852 x 106 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK

SYSTEN: 16-WATER SUPPLY

UNIT OPERATION NUMBER: 85

SUBSYSTEM: BOILER FEEDWATER TREATING (RESIN DEMIN)

REFERENCE SQURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST DATA BASE
(SEE BELOW)

REFERENCE SYSTEM COST: 3,115,000 (JANUARY '80 DOLLARS) (TOTAL
DIRECT COSTS)

REFERENCE CAPACITY: N/A

TVA CAPACITY: 400qpm (DESIGN)

RECOMMENDED CAPACITY EXPONENT: 0.6

EXPLANATORY COMMENTS:

1. ° SUBSYSTEM CONSISTS OF 2 PARALLEL TRAINS TO ALLOW FOR REGENERATION
OF 1 TRAIN WHILE THE OTHER TRAIN IS ON STREAM. ASSUMED THE SUBSYSTEM
WILL SUPPLY BFW FOR 1 MODULE. INCLUDES INSTALLED SKID MOUNTEY
CATION, ANION & MIXED RESIN BEDS, PUMPS, INTEKCONNECT PIPING, VALVES,
INSTRUMENTS, AND DEAERATOR.

COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT €OST FACTOR)

INPUTS:
TOTAL DIRECT COSTS:

DEMIN EQUIPMENT COST = $1,930,000

INSTALLATION COST = $ 960,000

REGEN STORAGE TANK COST = $ 62,000 (INSTALLED) 2-5000 GAL TANKS (C.S)
FILTERS (PRESSURE) = $__163,000

L P30
$3,115,000 JANUARY '80 DOLLARS
(TOTAL DIRECT COSTS)

INDIRECT COST FACTOR: 0.37 (ASSUMED .365 L/M RATIO FOR CHEMICAL PROCESS)
RESULTS:
TOTAL SYSTEM COST = $4,267,550 (JANUARY '80 DOLLARS)
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THE 80DM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK

SYSTEM: 16-WATER SUPPLY

UNIT OPERATION NUMBER: 85

SUBSYSTEM: BULK WATER TREATING

REFERENCE SOURCE FOR COSTING: MITTELHAUSER ESTIMATED DESIGN EQUIPMENT
COSTS (SEE BELOW)

REFERENCE SYSTEM COST: $ .880 x 10 JANUARY '80 DOLLARS (TOTAL
DIRECT COSTS) - SEE BELOW

REFERENCE CAPACITY: N/A

TVA CAPACITY: 4,000 (DESIGN)

RECOMMENDED CAPACITY EXPONENT:  N/A

EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

TOTAL SYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
INPUTS:

TOTAL DIRECT COSTS:
1. FIREWATER POND - DIKED CLAY LINED (EXCL. LAND) $192,000

2. CLARIFIER-SOFTENER - 76'-0 EQUIPMENT 293,000
INSTALLATION 287,000
3. CHEMICAL FEED SYSTEM (INC. PUMPS & MIX TANKS)
POLYMER 18,000
LIME 50,000
4.  RECARBONATION (ASSUME LIQUID C02 FEED SYSTEM) 40,000

TOTAL $880,000
INDIRECT COST FACTOR = 0.37 (ASSUME .365 L/M RATIO FOR CHEMICAL PROCESS)

RESULTS:
TOTAL SYSTEM COST = $1.190 x 10° (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

f SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK
| SYSTEM: 17-COOLING WATER SYSTEM
j UNIT OPERATION NUMBER: 39
SUBSYSTEM: UTILITY COOLING TOWER
| REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST ESTIMATE
| REFERENCE SYSTEM COST: $3.5 x 105 JANUARY '80 DOLLARS (TOTAL
| DIRECT COSTS)
| REFERENCE CAPACITY: N/A
b TVA CAPACITY: 60,000 GPM
- RECOMMENDED CAPACITY EXPONENT:  N/A

! EXPLANATORY COMMENTS:

\

»

B THIS COST REFLECTS A REDUCTION IN COOLING TOWER CAPACITY FROM 75,000 IN
| TASK 5.2.1 TO 60,000 ABOVE.

COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)

INPUTS:

TOTAL DIRECT COSTS

= $3.5 x 10° (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR =

0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)

RESULTS:
TOTAL SUBSYSTEM COST = $4.76 x 106 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK

SYSTEM: 17-COOLING WATER SYSTEM

UNIT OPERATION NUMBER: 39

SUBSYSTEM: BLOWDOWN TREATMENT

REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST ESTIMATE

REFERENCE SUBSYSTEM COST: $932,617 JANUARY '80 DOLLARS (TOTAL DIRECT
COSTS)

REFERENCE CAPACITY: N/A

TVA_CAPACITY: 46 gpm

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

SUBSYSTEM CONSISTS OF 1 VAPOR COMPRESSION SUPPORTER
(INSTALLED) = $932,617

COMPUTATION METHOD:

TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
INPUTS:

TOTAL DIRECT COSTS: $932,617 JANUARY '80 DOLLARS
INDIRECT COST FACTOR: 0.36 (ASSUMED "NORMAL" .36 L/M RATIO FOR MIXED PROCESS)

RESULTS:
TOTAL SUBSYSTEM COST = $1,268,359 (JANUARY 'S80 DOLLARS)
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SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FCR COSTING:

REFERENCE SUBSYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

1. THIS ITEM IS TO BE DELETED FROM TASK 5.2.4 COST ESTIMATE, AS THIS

KOPPCRS-TOTZEK
17-COOLING WATER SYSTEM
39

GASIFIER COOLING TOWER
SEE BELOW

N/A

N/A

N/A

N/A

GASTFIER COOLING TOWER IS INCLUDED IN SYSTEM 2,

COMPUTATION METHQD:

INPUTS:
RESULTS:

[P

EBBaeLR

b4
%
*
3
#
o

N/A
N/A
N/A
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THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS KOPPERS-TOTZEK
A SYSTEM 18-WASTE WATER TREATMENT
| UNIT OPERATION NUMBER: KK}
) SUBSYSTEM:- PROCESS CONDENSATE TREATMENT
REFERENCE SOURCE FOR COSTING: MITTELHAUSER ESTIMATE
REFERENCE SUBSYSTEM COST: $ .152 x 106 JANUARY '80 DOLLARS (TOTAL

REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT: N/A

DIRECT COSTS
N/A
19,300 GAL/HR.

EXPLANATORY COMMENTS:

’ COMPUTATION METHOD:

TOTAL SUBSYSTEM COST

INPUTS:

TOTAL DIRECT COSTS: §
INDIRECT COST FACTOR:

RESULTS:
TOTAL SUBSYSTEM COST

LTS |yt

N/A

TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)

152 x 10° (JANUARY '80 DOLLARS)
0.37 (ASSUME .365 L/M RATIO FOR CHEMICAL PROCESS)

$208,240 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS- TOTZEK
? SYSTEM: 19-GENERAL FACILITIES (BLDG & SUPPORT)
b UNIT_OPERATION NUMBER: 88

SUBSYSTEM:

REFERENCE SOURCE FOR COSTING: EVALUATION OF INTERMEDIATE - BTU COAL

GASIFICATION SYSTEMS FOR RETROFITTING
POWER PLANTS,™ EPRI AF-537, AUGUST 1977

I
|
' REFERENCE SYSTEM COST: SEE BELOW
|
l

REFERENCE CAPACITY: N/A
| TVA CAPACITY: N/A
| RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

INVESTMENT FOR SERVICE FACILITIES SUCH AS MAINTENANCE SHOPS, STORES,
COMMUNICATIONS, SECURITY, AND OFFICES IS ESTIMATED AT 4.9% OF
DIRECT INVESTMENT. THIS ESTIMATE WAS PREPARED BY TVA BASED ON
THEIR CONSTRUCTION EXPERIENCE.

COMPUTATION METHOD:

TOTAL SYSTEM COST = TOTAL DIRECT SYSTEM INVESTMENTS x (.049)

WHERE
1. TOTAL DIRECT COSTS TOTAL SYSTEM CAPITAL INVESTMENT-INDIRECT COSTS
2. TSCI - TDSI x INDIRECT COST FACTOR

)
(7 + INDIRECT COST FACTOR)  * T5CI

INPUTS:

INDIRECT COST FACTOR: 0.36 (ASSUMED "NORMAL" L/M RATIO)
SUBTOTAL FOR TOTAL SYSTEM CAPITAL INVESTMENT = $1258.626 x 10
(JANUARY '80 DOLLARS) (EXCLUDING BUILDING & SUPPORT)

RESULTS:

TOTAL DIRECT COSTS 6

$1,258.626 x 106 x .74
931.383 x610
$45.638 x 10~ (JANUARY '80 DOLLARS)

§ TOTAL SYSTEM COST
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THE 8DM CORPORATION

ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS

KOPPERS-TOTZEK PROCESS

MILLIONS OF JANUARY 1980 DOLLARS

ITEM DESCRIPTION

FEEDSTOCK: (KENTUCKY #9 SEAM,
DEEP MINE)*

CATALYST & CHEMICAL MAKE-UP

SUBTOTAL FEEDSTOCK & CATALYST &
CHEMICALS

ELECTRIC POWER - PK/AVG. LOAD
FACTOR = 1.5

WATER

OPERATING LABOR

OPERATING SUPPLIES
MAINTENANCE LABOR
MAINTENANCE SUPPLIES

SUPERVISION
GENERAL PLANT STAFF
ADMINISTRATION AND GENERAL OVERNEAD
PROPERTY TAXES AND INSURANCE

GROSS ANNUAL OPERATING &
MAINTENANCE COSTS

B8YPRODUCTS CREDITS

NET ANNUAL OPERATING &
MAINTENANCE COSTS

TOTAL FEEDSTOCK, CAT & CHEM &
0&M COSTS

NET
UNLTS REQUIREMENTS
MMBTY 1.008 x 10°
MMBTU/DAY
106,152.5
KWH KWH/HR.

10% GALLONS 4.608 x 10°
GALLONS/DAY

PERSON HRS. 149,760
HRS/YEAR
(15% OF OPERATING LABOR)
(1.6% OF 1/4 OF TFI)
(2.4% OF 1/4 OF TFI)

PERSON HRS.

ANNUAL
REQUIREMENTS

3.607 x 107
MMBTU/YEAR

836,906,670
KWH/YEAR

1513.728 x 105
GALLONS/YR

149,760
HRS/YEAR

29,952
HRS. /YEAR

(30X OF O.L. AND M.L. AND SUP)

(5% OF O&M LESS FEEDSTOCK AND CHEM.)

* MEAN BTU VALUE OF FEEDSTOCK = 10,980 BTU/LB.

D-61

DESIGN CRITERIA SPECIFY NO COSTS FOR THIS

cosT
PER
UNIT

$1.25

$.027

$ .80/
K GAL

s$12. 1N

$18.83

LINE ITEM

ANNUAL
cosY

(x 10°)
$45.087

22.596

$1.2n

$ 1.813

$ .27
$ 6.364
$ 9.547
$ .564

3 2.622
$ 2.249

“y-

$47.238
-0~




THE BDM CORPORATION

PROCESS:
1em:
REFERENCE :

METHOD:

JOB DESCRIPTION

1. OPERATING LABOR

OPERATING COST DATA

COMPENSATION RATE

KOPPERS-TOTZEK

STAFFING REQUIREMENTS COSTS

TVA DESIGN CRITERIA AND STAFFING NEEDS

OEFINED BY BOM/MITTELHAUSER

SYSTEM REQUIRES ONE MORE UTILITY PERSON
THAN B&W DUE TO NUMBER OF GASIFIERS

COST/YEAR

MECHANICAL UNIT
FOREMAN

ELECTRICIAN

COAL HANDLING
FOREMAN

LABORER
HEAD OPERATOR

INSTRUMENT UNIT
FOREMAN

*INSTRUMENT

MECHANIC
CLASS C OPERATOR
CLASS A OPERATOR
PLANT LABORER
CLASS B OPERAI™R
UNIT OPERATOR

$21,600/year
$14.50/hr

$14.00/hr
$ 8.50/hr
$13.00/hr

$21,600/yr

$14.50/hr

$15,200/yr
$17,900/yr
$13,100/yr
$16,400/yr
$20,300/yr

SUBTOTAL OPERATING LABOR

II. $'PERVISION

PLANT OPERATING
SUPERVISOR

YAR0 OPERATIONS
SUPERVISOR

SHIFT ENGINEER

$34,500/year

$24,000/year
$27,600/year

SUBTOTAL SUPERVISION

TOTAL STAFF REQUIREMENTS

2,080
2,080

4,160
4,160
2,080

2,080

2,080
2,912
61,152
11,648
29,120

26,208
149,760

2,080

4,160

23,712

29,952

179,712

D-62

HRS/YEAR

$ 21,600
$ 30,160

$ 58,240
$ 35,360
$ 27,040

$ 21,600

$ 30,160
$ 21,280
$526,260
$ 73,360
$229,600
$255,780

$ 34,500

48,000
314,640

FRINGES

.42

.42

.42
.42
.42
.42
.42

.42

.42
.42

TOTAL

$30,672
30,160

58,240
35,360
27,040

30,672

30,160
30,218
747,289
104,17
326,032

363,208
$1,813,222

$ 48,990

68,160
446,789
$563,939

$2,377,161
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d. Koppers-Totzek Present Value of Costs, Product Prices, and Cash Flow
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THE BDM CORPORATION

PRESENT VALUE OF CAPTTAL AND OPERATING AND MAINTENANCE CISTS

KUPBERS o TOY2EXR

YILLTUNS OF OnLLARS

-~

GeENENAL *ODULF #ODULE mOnYLE “ODULE 1014,
TITETOESTRYPTINN FICICTIVY T L4 ) '} FACICTITY
LA A A X Ll 2 L L XY XJ [ I T X 1 1 X Y cooosa® LI XY I X ] ooeo%a® Xl X1 2117 (1221 r1 1]
NOERATING AND
MRITNTLTENLE YOV IO5F Sy
VT 00O PORR PRSI ROS
FEEUSTICN T 00 T98,95 Q77,08 'L PR R TSV, B TOUT .50
CATALYS? o (HEM[CALS 0,00 2,78 2,07 2,08 2497 104,064
TTTTTRURYNYNGT T, 00 oY, . " * )
Y ri1 2 ) Seossse o0 Se oe®e® sasoven L1 2 1 1 1]
ELECTRIC PLImER 0.00 ¢25,818 213,82 209,06 2ud, 006 851,35
TETER Vel T,E0 (YR L T 0V .87 Y7.10
OPERATING LABUR 0,00 18,061 17,68 17,52 17,16 71,17
TTOPERRTING SUPPLIES 0,0V 279 Y1 r-1.2] 2457 10,68
MATNTENANCE LABNR 6e00 67,08 64,40 3L na],82 256,38
TTTWEINTERANCE SUCTLTIES T T U, 00— tUU,BT 76,00 AL r1la e, 7¢ .
SUPERVISTIM 0,00 5,79 $,50 Se4% S,34 é2,13
! oty T, 00 76, 9¢ CATL A €533 <q, 8¢ TUZ, Ve
‘O“l". ¢ GENFQAL . 0.00 e,c(’q 23.!3 ?!.73 a"eq 65020
TTTSUSTYUNIL W U0 UTS, ST ASS 3T AU S0 uNes 18 0a,60
TRYPRIMUTY REV TR T To00 Pyl T o0 T, U0 T00
RLLAAE 1QErR A Aol ) - S Y ) IR £ 4 T4 AN A X 72 AN A U PY-£ BN ) A YT aaanmi 1 4 £ -1 I- A
cTooeOee oeovenee rr I ry i rJ ceoosoee oeocoeoew ovesoee
CaAPlTAL C(efS
DFPRECTANLE INVEQTe
TUWENT LT T T g, Y T T UsY 3T UG, B 032,25 T ues, 28 907,286
KTNGDEPRFFTIIRLE e —
INVESTugNT CU3Y 1,30 13,54 15,17 12461 12,70 58,381
SURTUTSL CaplTaL
LUSTS Ta3, 79 TT7,91 79,05 YUT, RS T3T, 7 195%,57
2 11 1L 7 Seonseoen L2 2 11 1] coeev®ee (2 11 11J LT L 21 11 ]
TR PRESENT VECUETIF
CAPITAL ayDd UPERATTINONG
TRY "ATRYPVANTE CNSTS LKA TRAY TGS 7,20 TIRE. 72 TI99, 08 T33%.07 VL IATE M
-:.:--: .--..:- PPN ee covewge POSTONw cooleew -
TRRNUELT PR OC YT (Y BIY  T 22 SeUBsR, 2252Nele, 2¢S20sUh, ee%Se0bus,
" EFROUVULTYT PRTILY (/9PN T) ' Do
! (JANUARY §9R0 DY LARS)
r - - —
; PRONICT PRICE (3/4MATU) $ 17,79

! TICORRENT ROUUAFIRY
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THE BOM CORPORATION

a. Texaco Systems Costs

PRECEDING PAGE BLANK ROY FILMED
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THE 80M CORPORATION

SYSTEM COST DATA

PROCESS: TEXACO

SYSTEM: ) - COAL PREPARATION AND FEEDING
UNIT OPERATION NUMBER: N

REFERENCE SOURCE : AF-642, CASE EXTC

REFERENCE SYSTEM COST: N/A

REFERENCE CAPACITY: N/A

TVA CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

THIS SYSTEM IS COMBINED WITH SYSTEM 2 GASIFICATION IN THE REFERENCE
; SOURCE AF-642, EXTC. SEE SYSTEM 2, COSTING.

y COMPUTATION METHOD: N/A
INPUTS: N/A X
RESULTS: N/A

PRECED!NG PAGE £y =~ .. FiLM
, - FILMED

L
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THE 8DM CORPORATION
SYSTEM COST DATA

PROCESS: TEXACO
SYSTEM: 2 - GASIFICATION
UNIT OPERATION NUMBER: 20
REFERENCE SOURCE: EPRI AF-642, CASE EXTC (SLURRY FEED).

CATEGORY LISTED AS UNIT 20 - “GASIFICA-

TION AND ASH HANDLING."
REFERENCE SYSTEM LuoT: $24.261 X 106 (MID '76 DOLLARS?
REFERENCE CAPACITY: 5 GASIFIERS PLUS 1 SPARE
TVA CAPACITY: 3 GASIFIERS PLUS 1 SPARE ‘
RECOMMENDED CAPACITY EXPONENT: 1 ;

EXPLANATORY COMMENTS:

1. FACTOR THE COMBINED TVA SYSTEMS 1 AND 2 TO THE REFERENCE DESIGN BY
A LINEAR 4/6 FACTOR.

2. REFERENCE COST f&CLUDES SYSTEM 1.

COMPUTATION METHOD:
TOTAL SYSTEM COST

REFERENCE COST x CAPACITY FACTOR x
ESCALATION FACTOR

INPUTS:

REFERENCE COSTS
CAPACITY FACTOR

$24.261 x 10° (MID '76 DOLLARS)
2/3

1.30 (TO JANUARY 1980 DOLLARS)

ESCALATION FACTOR

RESULTS:

TOTAL SYSTEM COST $21.026 X 108 (JANUARY '80 DOLLARS)
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS: TEXACO

SYSTEM: 3 - INITIAL GAS CLEAN-UP AND
COOLING

UNIT OPERATION NUMBER: 21

REFERENCE SOURCE: GUTHRIE, PROCESS PLANT ESTIMATING,

: EVALUATION AND CONTROL.

REFERENCE SYSTEM COST: N/A

REFERENCE CAPACITY: N/A

TVA CAPACITY: N/A

RECOMMENIED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1. THE TVA/TEXACO GAS COOLING SYSTEM WAS DESIGNED AT THE EQUIPMENT
LEVEL AND EACH MAJOR EQUIPMENT ITEM PRICED BASED UPON GUTHRIE,
PROCESS PLANT ESTIMATING, EVALUATION AND CONTROL.

2. SEE ATTACHED PAGE #2 (FOR A LISTING OF ALL OF THE EQUIPMEMT COSTS
(MID 1978 DOLLARS)

3. AN EQUIPMENT LIST AND PROCESS FLOW DIAGRAM WILL BE INCLUDED IN THE
REPORT WHICH GIVE THE NECESSARY DETAILS TO COST THESE ITEMS.

COMPUTATION METHOD: N/A
INPUT: N/A
RESULTS: i
TOTAL SYSTEM COST = $13.816 x 10° .
(JANUARY 1980 DOLLARS) ;
(REFER TO FOLLOWING PAGES)

D-74
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THE BDM CORPORATION

3-ME-1

SYSTEM COST DATA

3 - INITIAL GAS CLEAN-UP AND COOI. .

Type

Shell & Tube Heat Exgr.
Shell & Tube Heat Exgr.
Shell & Tube Heat Exgr.
Air Cooled Heat Exgr.
Shell & Tube Heat [xgr.

Vertical Vessel
Vertical Vessel
Vertical Vessel
Vertical Vessel

Vertical Vessel

Centrifugal Pump & Motor
Centrifugal Pump & Motor
Centrifugal Pump & Motor

Gas Scrubbing System

(MI68?78) (Mige?78)
Base
Equipment  Equipment
Cost-Each Cost-Each
$114,000 $537,000
88,000 477 )0
122,000 371,000
137,000 449,000
59,000 153,000
$ 17,000 $ 56,000
15,000 50,000
13,000 44,000
12,500 41,000
30,000 91,000
$ 13,700 $ 31,000
2,000 5,000
2,300 6,000
$ 65,000 $200,000

D-75
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THE BDM CORPORATION

SUBSYSTEM COST DATA
3 - Initial Gas Clean-up & Cooling

ESTIMATE OF MODULAR EQUIPMENT COST
(Battery Limits or Offsite)

Equipment Number: 3-E-1-5

Category: Heat Exchangers Subsystems

Number of Units: (13 were included on the base and equipment price below)

Design Data:
Size
Duty
Etc. (Temp./Press)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment. Cost B: $1.475 x 106
Adjustment Factors

Materials F

M
Temp. FT
P F
ressure p
Size FMag

Purchased Equipment Cost E [(E = Bx(Fmt...)]
Field Materials

Piping % x B from diagrams
Concrete "
Steel "
Instruments "
Electrical "
Insulation "
Paint "

D-76
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THE BDM CORPORATION

Subtotal Field Materials (M) ¥ x B .848 of B M 1.251
Total Direct Material (E+M) $(E+M) 7.06
; Labor Component (L) % x B .644 of B $L .95
' Subtotal Installed Equipment (E+M+L) $(E+M+L) 8.01
b Indirect Construction Costs % x B or (1+f) x B 2,884
.36 of (E+M+L) —E
$10.894 x 10
|
, (Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
; derive module cost.)
: Escalation to January '80 dollars 1.14
TOTAL MODULE COST, EQUIPMENT $12.419 x 106

L |
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THE BDM CORPORATION

SUBSYSTEM COST DATA

; 3 - Initiual Gas Clean-up & Cooling
r ESTIMATE OF MODULAR EQUIPMENT COST
f (Battery Limits or Offsite)

b Equipment Number: 3-V-1-5

Category: Vertical Vessels Subsystems

Number of Units (5 vertical vessels are included in prices below)

Size
Duty
Etc. (Temp./Press)
Special Materials
Special Conditions

|
i
' Design Data:
|
l

Cost Estimate:

Base Equipment Cost B: $87,500

Adjustment Factors

Materials Fu

Temp. Fy

P F

ressure b
| Size FMag
| Purchased Equipment Cost E [(E = Bx(F_,...)] $E 282,000
Field Materials
| Piping % x B from diagrams
Concrete " ‘
| Steel "
| Instruments "
| Electrical "
i Insulation "
{ Paint !
D-78
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o
; Subtotal Field Materials (M) ¥ x B .761 of B
’ Total Direct Material (E+M)
» Labor Component (L) % x B .632 of B

Subtotal Installed Equipment (E+M+L)

Indirect Construction Costs % x B or (1+f) x B

$M 66,588
$(E+ 348,588
$L 55,300

$(E+M+L) 403,888

.36 of (E+M+L) 145,400

!

b (Indirect Construction Costs may be applied either
: as % of (E+M+L) or as multipler factor [(E+M+L)] to
| derive module cost.)

| Escalation to January '80 dollars 1.14

|

TOTAL MODULE COST, EQUIPMENT

0-79

$549,288

$0.626 x 10°
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THE BDM CORPORATION

SUBSYSTEM COST DATA
3 - Initial Gas Clean-up & Cooling

ESTIMATE OF MODULAR EQUIPMENT COST
(Battery Limits or Offsite)

Equipment Number: 13-P-1-3
Category: Centrifugal Pumps & Motor Subsystems

Number of Units: (9 pumps are included in tests below)

Design Data:
Size
Duty
Etc. (Temp./Press)

Special Materials
Special Conditions

Cost Estimate:
Base Equipment Cost B: $54,000

Adjustment Factors

Materials FM

Temp. FT

P F
ressure p
Size FMag

Purchased Equipment Cost E [(E = Bx(Fmt"')] $E

Field Materials

Piping % xB from diagrams
Concrete "

Steel
Instruments
Electrical
Insulation
Paint

D-80
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THE BOM CORPORATION

Subtotal Field Materials (M) ¥ x B .751 of B M 40,554

Total Direct Material (E+M) S(E+M) 166,554

Labor Component (L) % x B .71 of B $L 38,340

Subtotal Installed Equipment (E+M+L) $(E+M+L) 204,894
Indirect Construction Costs % x B or (1+f) x B

.36 of (E+M+L) 73.762

$278,656

(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)

Escalation to January '80 dollars 1.14

TOTAL MODULE COST, EQUIPMENT $0.318 x 108

D-81
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THE 80M CORPORATION

SUBSYSTEM COST DATA
3 - Initial Gas C'ean-up & Cooling
ESTIMATE OF MODULAR EQUIPMENT COST
(Battery Limits or QOffsite)
Equipment Number: 3-ME-)
Category: Gas Scrubbing Subsystem
Number of Units: 1

Design Data:
Size
Duty
Etc. (Temp./Press)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B: 65,000

Adjustment Factors

| Materials FM
Temp. FT
) Pressure Fp
Size FMag
) Purchased Equipment Cost £ [(E = Bx(Fmt"')]
:
Field Materials
Piping % x B from diagrams
Concrete "
Steel "
y Instruments "
j Electrical "
| Insulation "
Paint "

D-82
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Subtotal Field Materfals (M) ¥ x B .761 of B M 49,465

Total Direct Material (E+M) $(E+M) 249,465

Labor Compcnent (L) % x B .632 of B $L 41,080

Subtotal Installed Equipment (E+M+L) $(E+M+L) 290,545
Indirect Construction Costs ¥ x B or (1+f) x 8

.36 of (E+M+L) 104,596

$£395,141

(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)

Escalation to January '80 dollars 1.14

TOTAL MODULE COST, EQUIPMENT $450,460
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THE BDM CORPORATION

SUBSYSTEM:
UNIT_OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE_SYSTEM COST:
REFERENCE CAPACITY:
TVA_CAPACITY:

SYSTEM COST DATA

TEXACO

4 - ACIC GAS REMOVAL

ACID GAS REMOVAL (SELEXOL)

22

EPRI AF-916, CASE 48

$54.227 X 108 MID-1976 DOLLARS (3 TRAINS)
407,775 ACFH

308,070 ACFH

RECOMMENDED CAPACITY EXPONENT: 0.6

EXPLANATORY COMMENTS:

1. REFERENCE CAPACITY EQUALS 1/3 OF REFERENCE SOURCE DESIGN CAPACITY.
THE REFERENCE SOURCE CONTAINS THREE PARALLEL TRAINS.

2. TVA REQUIRES ONE TRAIN.

COMPUTATION METHOD:

.6

_ EPRI TOTAL SYSTEM COST TVA ACFH ESCALATION
TOTAL SYSTEM COST = 3 X EPRT ACER X FACTOR
INPUTS:

REFERENCE SYSTEM COST = $54.227 X 106 (MID-76 DOLLARS) (3 TRAINS)
COST OF SINGLE TRAIN = $18.076 X ]06

0.6
CAPACITY FACTOR = 308,070 = ,845

(2

ESCALATION FACTOR
RESULTS:
TOTAL SYSTEM COST

1.30 (TO JANUARY '80 DOLLARS)

$19.856 X 10° (JANUARY '80 DOLLARS)

0-85
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THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS: TEXACO

SYSTEM: 4 - ACID GAS REMOVAL
SUBSYSTEM: PRODUCT GAS DZHYDRATION

UNIT OPERATION NUMBER: 22

REFERENCE SOURCE: FE-2447-13

REFERENCE SYSTEM COST: $500,000 OCTOBER 1977 DOLLARS
REFERENCE CAPACITY: 16,304 LB MOL/HR
TVA_CAPACITY: 29,575 LB MOL/HR

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:
1. SYSTEM IS TYPICAL "GAS PLANT" TYPE TEG SYSTEM.

2. REFERENCE COST INCLUDES ALL INDIRECT COSTS EXCEPT ENGINEERING AND
HOME OFFICE DESIGN.

COMPUTATION METHOD:

TOTAL SYSTEM COST = (REFERENCE SYSTEM COST + ENGINEERING AND
HOME OFFICE COST) x ESCALATION FACTOR

INPUTS:
REFERENCE SYSTEM COST: $.500 X 'IO6 (OCT. 1977 DOLLARS)
ENGINEERING AND HOME OFFICE 6
COST: $.050 X 10~ (OCT. 1977 DOLLARS)
ESCALATION FACTOR: 1.154 (TO JANUARY '80 DOLLARS)

RESULTS:

TOTAL SYSTEM COST = $0.6347 X 106 (JANUARY '80 DOLLARS)
D-86
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS: TEXACO

SYSTEM: 5 - SULFUR RECOVERY & TAIL GAS TREATMENT

SUBSYSTEM: N/A

UNIT OPERATION NUMBER: 36

REFERENCE SOURCE: DOE REPORT FE-1775-18, PLANT 2

REFERENCE SYSTEM COST: $9,032,000 MID-1977 DOLLARS

REFERENCE CAPACITY: 181.2 LT/D SULFUR PRODUCT i
TVA CAPACITY: 165.2 LT/D SULFUR PRODUCT g
RECOMMENDED CAPACITY EXPONENT: 0.6 é

EXPLANATORY COMMENTS:

1. PROCESS NOTE: NORMAL OPERATING RATE OF PLANT 2 IS 240 M/H FEED
ALTHOUGH DESIGN IS 527.5 M/H

2. PROVIDE 2 TRAINS FOR MODULE 1 (1 SPARE) ard 1 TRAIN FOR EACH
ADDITIONAL MODULE.

COMPUTATION METHOD:

TOTAL SYSTEM COST = REFERENCE SYSTEM COST x INDIRECT CON-
STRUCTION COSTS x CAPACITY FACTOR x
ESCALATION FACTOR

0.6
CAPACITY FACTOR = ;gﬁ gﬁE
INPUTS:
REFERENCE 3YSTEM COST: $9.032 X 10° (MID-1977 DOLLARS)

INDIRECT CONSTRUCTION COSTS: 1.10
(1.E. ENGINEERING AND HOME

IFFICE)
0.6
CAPACITY FA Dw: 81 2 . 946
ESCALATION FACTOR: 1.22 (FROM MID-77 TO JANUARY '80 DOLLARS)

D-88




THE BDM CORPORATION

RESULTS:

TOTAL SYSTEM COSTS (FOR
MODULES 2, 3, AND 4) =

TOTAL SYSTEM COST (FOR
MODULE 1) =

$11.466 X 106 (JANUARY '80 DOLLARS)

$22.933 X 106 (JANUARY '80 DOLLARS)

D-89

R R TR e = M




AR

i

981 "€1$ 98l "ELs 981 EL$ €L8°923 “INJWISIANI TVLIdVYI WILSAS V101

0cLt 0Lt 0cLL ovy't -1v1018nS :
"ON W3L1SASENS

"ON W3ILSASENS

"ON W3LSASENS ]

"CN W3LSASENS

"ON W3ILSASENS

"ON W31SASENS

%G1 SAINJONILINOD SS3J0¥d 1vViOL

< ———
—

D-90

9Lt 99 L1 91t £€6°2¢ 2v1018ns ”
"ON W31SAS8NS L3
"ON W31SASENS :
"ON W3LSASEANS
"ON W31SASENS
"ON W3LSASENS
99 LIS 99t LS g9 LLs £€6°22% "ON W3LSASENS
S1S0J LJYIANI SNTd 1I3MIA Tv10L

[T

oy

v t 4 l NOIL4I¥IS30 WILI
3INA0K BRI 31nA0H 3naou ]

318V1 INIWISIANI TVLIAYI WILSAS

INFWIYIYL SYD TIVL OGNV A¥3A0D3Y ¥NJINS *S ON WILSAS ‘SSII0¥d 0JVX3IL
SYY1100 0861 J0 SNOITIIW ‘1INIWLSIANI TW1Idvd

THE 80M CORPORATION

emm gew
L

!

S s
. o B o o _ x -

[

Py g
s

L’ ‘J
3

]

]

;

N

I

b

)

)

Taat o ™




}
r
?

THE BDM CORPORATION

PROCESS:
SYSTEM:

UNIT OPERATION NUMBER:
REFERENCE SOURCE:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:
TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

SYSTEM COST DATA

TEXACO

6 - AIR SEPARATION

80

MITTELHAUSER INTERNAL COST DATA REPRE-
SENTING A "COMPOSITE" OXYGEN PLANT BASED
ON SEVERAL VENDORS, PLUS THE NECESSARY
COMPRESSION COSTS (REFER TO ENCLOSED
COST CURVES)

$36 X 10° PER UNIT (10 REQUIRED)

N/A

5 @ 1657 TPD OXYGEN (100%) PER UNIT
@ 814.7 PSIA 02

N/A

(1) MODULES 1 AND 3 REQUIRE 3 UNITS EACH

(2) MODULES 2 AND 4 REQUIRE 2 UNITS EACH

COMPUTATION METHOD:

TOTAL SYSTEM COST =
INPUTS:
TOTAL INSTALLED COST =

RESULTS:
MODULES 1 AND 3

MODULES 2 AND 4

H

REFERENCE UNIT COST x NO. OF UNITS

$36,000,000 PER UNIT (JANUARY '80
DOLLARS)

$108.0 X 10® (JANUARY '80 DOLLARS)
$72.0 X 10% (JANUARY '80 GOLLARS)

D-91
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THE BOM CORPORATION

SYSTEM COST DATA

SUBSYSTEM:
UNIT_OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE_SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

TEXACO

8 - PROCESS SOLIDS TREATMENT (DEWATERING)
GASIFIER SLAG HANDLING

80

MITTELHAUSER IN-HOUSE COST DATA BASE

$513,000 JANUARY '80 DOLLARS (TOTAL
DIRECT COSTS)

N/A
61,167 #/HR
/A

1. THIS SUBSYSTEM DOES NOT REQUIRE THE SAME EQUIPMENT AS THE KOPPERS-

TOTZEK PROCESS.
COMPUTATION METHOOD:

TOTAL SYSTEM COST =

INPUTS:
TOTAL DIRECT COSTS =
INDIRECT COST FACTOR:

RESULTS:
TOTAL SYSTEM COST =

TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)

$513,000 (JANUARY '80 DOLLARS)

0.335 (ASSUME .25 L/M RATIO FOR SOLIDS
HANDLING)

$684,855 (JANUARY '8C DOLLARS)
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THE BOM CORPORATION

SUBSYSTEM:

UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:

REFERENCE CAPACITY:
TVA _CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

TOTAL SYSTEM COST =

INPUTS:
TOTAL DIRECT COSTS:

INDIRECT COST FACTOR:

RESULTS:
TOTAL SYSTEM COST =

e R TR IENTTR IR e v

SYSTEM COST DATA

TEXACO

8 - PROCESS SOLIDS TREATMENT (DEWATERING)
WATER TREATMENT SLUDGE HANDLING

3

MITTELHAUSER IN-HOUSE COST DATA BASE

$30,000 JANUARY '80 DOLLARS (TOTAL DIRECT
COSTS) (SEE BELOW)

N/A
1320 GAL/DAY OF 15% BY WEIGHT  _uut
N/A
N/A

TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)

2 LINED PONDS FOR GRAVITY

DEWATERING $24,000
25% CONTINGENCY FOR PUMPS 6,000
TOTAL : $30,000

(JANUARY 1980 DOLLARS)

0.335 (ASSUME .25 L/M RATIO FOR SOLIDS
HANDLING)

$40,050 JANUARY '80 DOLLARS
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS: TEXACO

SYSTEM: 10 - INSTRUMENTATION AND CONTROL

UNIT OPERATION NUMBER: N/A

REFERENCE SOURCE: GENERAL ELECTRIC ESTIMATE

REFERENCE SYSTEM COST: $1.5 X 10% JANUARY '80 DOLLARS (EQUIPMENT
COST)

REFERENCE CAPACITY: REFERENCE COST BASED UPON A HONEYWELL
4500 SYSTEM

TVA CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

THE SYSTEM CONTAINS JUST Tht NECESSARY INSTRUMENTATION FOR THE CEN-
TRALIZED REMOTE FACILITY. IT CONTAINS SUFFICIENT CABLE TO TRANSMIT
SIGNALS FROM THE PROCESS UNITS, DATA PROCESSING EQUIPMENT, SOFTWARE
PACKAGES FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR
PRESENTATION OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS
FOR DIRECT OPERATION OF INDIVIDUAL SYSTEMS.

COMPUTATION METHOD:
TOTAL DIRECT COST

(1 + INSTALLATION FACTOR) x REFERENCE
EQUIPMENT COST

TOTAL DIRECT COST x (1 + INDIRECT COST

n

TOTAL SYSTEM COST

FACTOR)
INPUTS:
EQUIPMENT CQST: $1.5 X 106 (JANUARY '80 DOLLARS)
INSTALLATION FACTOR: 1.10 (ASSUMED)
INDIRECT COST FACTOR: 1.289 (85/15 ASSUMZD M/L RATIO)
TOTAL SYSTEM COST = $4.06 X 106 (JANUARY '80 DOLLARS)
D-97
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS: TEXACO

SYSTEM: 11 - SOLIDS WASTE RECYCLING/DISPOSAL

UNIT OPERATION NUMBER: 81

REFERENCE SOURCE: MITTELHAUSER ESTIMATE (FROM IN-HOUSE COST
DATA BASE)

REFERENCE SYSTEM COST: $16.1 X 108 (JANUARY ‘80 DOLLARS) (TOTAL
DIRECT COSTS - SEE BELOW)

REFERENCE CAPACITY: N/A

TVA CAPACITY: 61,000 #/HR SOLIDS (DRY), 2319 GAL/HR

HZO WITH SOLIDS
RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1. SYSTEM IS ESSENTIALLY AN EXCAVATEDL 20 YEAR AREA FOR SOLID DIS-
POSAL. INCLUDES EXCAVATION AND CONSTRUCT OF CLAY LINED DISPOSAL
AREA RUNOFF HOLDING POND.

2. LAND COSTS WERE NOT INCLUDED
COMPUTATION METHOD:

TOTAL DIRECT COSTS x (1 + INDIRECT COST

TOTAL SYSTEM COST

FACTOR)
INPUTS:
TOTAL DIRECT COST = INSTALLED COST OF SOLIDS 6
DISPOSAL AREA = $10.0 X 10
INSTALLED COST OF RUNOFF 6
COLLECTION BASIN = 6.1 X 10
(BOTH ARE LINED WITH CLAY 6
LINER) $16.1 X 10
INDIRECT COST FACTOR: 0.335 (ASSUMED .25 L/M RATIO FOR SOLIDS
HANDLING)
RESULTS:
TOTAL SYSTEM COST = $21.494 X 108 (JANUARY '80 DOLLARS)
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THE 8DM CORPORATION

UNIT OPERATION NUMBER:
REFERENCE SOURCE:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:
TVA _CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

SYSTEM COST DATA

TEXACO

12 - COAL HANDLING

10

RESQURCE ENGINEERING INCORPORATED ESTI-
MATE BASED UPON IN-HOUSE COST DATA.

SEE DETAILED EQUIPMENT WHICH FOLLOWS.

$48.1 X 10% JANUARY 'S80 DOLLARS (TOTAL
DIRECT COLTS)

20,000 TPD
20,000 TPD
N/A

FULL 20,000 TPO SYSTEM IS INSTALLED WITH THE FIRST MODULE. THIS SYS-
TEM WILL THEN SERVE THE ENTIRE FACILITY.

COMPUTATION METHOD:
TOTAL SYSTEM COST =

INPUTS:
TOTAL DIRECT COSTS:
INDIRECT COST FACTOR:

RESULTS:
TOTAL SYSTEM COST =

TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)

$48.1 X 108 (JANUARY '80 DOLLARS)

0.335 (ASSUMED .25 L/M RATIO FOR SOLIDS
HANDLING)

$64.214 X 10% (JANUARY '80 DOLLARS)

D-101
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THE BOM CORPURATION

SYSTEM 12
COAL HANDLING

CAPITAL COST
Descrigtion

Continuous barge unloader, elevator type,
3000-3500 TPH, including dock, moorings,
surge bin, conveyors.

Open Coal storage piles, 1.8 x 106 tons,
Double windows 100' high x (2 x 240')
wide x 2800' costs for site preparation,
stockpiling conveyors, stacker/reclaiming
equipment, mobile equipment.

Rotary breakers, three (2N, 1S), 1000 TPH
each, 50 hp each, 12'# x 22' each

Concrete silos, four, 11750 tons each,
67'8 x 150' each

Truck dump hopper, 2000 tons

Conveyors not included above

a. Truck station to crusher, 500 TPH
36" x 500 ft, 0 elevation, 426 fpm,
32 hp

b. Crusher to silos, 2160 TPH

60" x 700 ft, 150 ft elevation, 470 hp,

600 fmp

TOTAL DIRECT COSTS (E+M+L) =

D-102

(E+M+L)
January ‘80
In Million Dollars
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$10.0

30.0

1.0

6.0
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THE BDM CORPORATION

e T N

SYSTEM COST DATA

SUBSYSTEM:

UNIT OPERATION NUMBER:
REFERENCE SOURCE:

REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA_CAPACITY:

RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY CGMMENTS:

TEXACO

13 = BYPRODUCTS PROCESSING

SULFUR STORAGE AND LOADING

83

MITTELHAUSER IN-HOUSE COST DATA BASE
$1 X 108 (JANUARY '80 DOLLARS)

N/A

N/A

N/A

1. BOM TO ESTIMATE FOR HEATED TANKAGE AND PRILL TOWER FOR 165 LTPD

SULFUR PRODUCT.

2. ORDER OF MAGNITUDE ESTIMATE OF $1 X 108 BASED UPON FLAKING SULFUR

STORAGE FACILITY RATHER THAN PRILL TOWER.

COMPUTATION METHOD:

INPUTS:

REFERENCE SYSTEM COST =
RESULTS:

TOTAL SYSTEM COST =

N/A
$1 X 10° (JANUARY '80 DOLLARS)

$1 X 108 (JANUARY '80 DOLLARS FOR EACH
MODULE)

D-104
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THE BOM CORPORATION

SUBSYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE :

REFERENCE_SYSTEM COST:

REFERENCE CAPACITY:
TVA_CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:
TOTAL SYSTEM COST =

INPUTS:
KILOWATT REQUIREMENT
(INCLUDING IMPORT AND
INTERNAL GENERATION) =
TOTAL DIRECT COST FACTOR
INDIRECT COST FACTOR =
ESCALATION FACTOR =

RESULTS:

TOTAL SYSTEM COST =

SYSTEM COST DATA

TEXACO

14 - PLANT POWER SYSTEM

PLANT ELECTRICAL DISTRIBUTION

87

REQUIKEMENTS FACTORED COST ESTIMATE FROM
GUTHRIE, PROCESS PLANT ESTIMATING, EVAL-
UATION AND CONTROL p. 363

$102.62 (1970 DOLLARS/KILOWATT) (FACTOR
FOR ELECTRICAL DISTRIBUTION FIELD INSTAL-
LATION COSTS IN NORMAL RANGE)

N/A

88,000 Kw

N/A

N/A

KILOWATT REQUIREMENT x TOTAL DIRECT COST
FACTOR x (1 + INDIRECT COST FACTOR) x
ESCALATION FACTOR

28,000 Kw

= $102.62 (1970 DOLLARS/PER KILOWATT)
0.469 (BASED OGN 0.72 L/M RATIO)
1.988 (FROM 1970 BASE YEAR DOLLARS)

$26.373 X 106 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

SUBSYSTEM:

UNIT OPERATION NUMBER:
: REFERENCE SOURCE:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

! TVA _CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:

TEXACO
14 - PLANT POWER SYSTEM

TURBCGENERATOR FOR ON-SITE POWER FOR
I.P. STEAM

87

EQUIPMENT FACTORED COST ESTIMATE FROM
GUTHRIE, PROCESS PLANT ESTIMATING, EVAL-
UATION, AND CONTROL

$17,040,000 MID 1978 DOLLARS (EQUIPMENT
COST)

38,500 Kw
38,500 Kw
N/A

MITTELHAUSER ESTIMATE FROM IN HOUSE COST DATABASE AS WELL AS
GUTHRIE, PROCESS PLANT ESTIMATING, EVALUATION AND CONTROL.

COMPUTATION METHOD:

TOTAL SYSTEM COST =

e

INPUTS:
- EQUIPMENT COST:

P Sein s 0

R

e juatid
+

INSTALLATION FACTOR:

EQUIPMENT COST x INSTALLATION FACTOR x
(1 + INDIRECT COST FACTOR) x ESCALATION
FACTOR

"POWER GENERATION FACILITY"

FGR 38,500 KW = $22,560,000

MINUS
"FIELD ERECTED BOILER
COST" FOR 666,000 LB/HR

STEAM =
ESTIMATED EQUIPMENT COST

1.307

D-107

5,600,000
317,040,000
(MID-1978
DOLLARS)
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INDIRECT COST FACTOR: 0.15 (ASSUMED)
ESCALATION FACTOR: 1.14 (FROM 1978 TO 1980 DOLLARS) o
RESULTS:

TOTAL SYSTEM COST = $29.198 X 106 (JANUARY '80 DOLLARS)
]
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THE BOM CORPORATION

SYSTEM COST DATA

UNIT OPERATION NUMBER:
REFERENCE SOURCE:

REFERENCE SYSTEM COST:
TOTAL DIRECT COST FACTOR =
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
; EXPLANATORY COMMENTS:

TEXACO

15 - STEAM GENERATION/DISTRIBUG ION

86

REQUIREMENTS FACTORED COST FROM GUTHRIE,

PROCESS PLANT ESTIMATING, EVALUATION AND
CONTROL p. 365.

1.68 (1970 DOLLARS PER LBS PER HR)
N/A

STEAM REQUIREMENT = 1,086,500 LBS/HR
N/A

THIS SYSTEM ONLY CONTAINS EQUIPMENT FOR THE GENERAL DISTRIBUTION OF

BOILER FEED WATER, COLLECTION OF CONDENSATE, DEAERATION OF CONDENSATE,
AND MINIMAL SURGE STORAGE OF DEMINERALIZED WATER.

COMPUTATION METHOD:
' TOTAL SYSTEM COST =

| INPUTS:
STEAM REQUIREMENT =
| TOTAL DIRECT COST FACTOR =
' INDIRECT COST FACTOR =
; ESCALATION FACTOR =
RESULTS:

TOTAL SYSTEM COST =

STEAM REQUIREMENT x TOTAL DIRECT COST
FACTOR x (1 + INDIRECT COST FACYOR) x
ESCALATION FACTOR

1,086,500 LB/HR
$1.68 (1970 DOLLARS PER LBS/HR)
0.488 (BASED ON .82 L/M RATIO)

1.988 (BASED ON JANUARY '80 DOLLARS)

$5.340 X 10° (JANUARY '80 DOLLARS)
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THE ECM CORPORATION

SYSTEM COST DATA

SUBSYSTEM:
UNIT_OPERATION NUMBER:
REFERENCE SOURCE:

REFERENCE SYSTEM LOST:

REZERENCE CAPACITY:
TVA _CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SYSTEM COST =

INPUTS:
TOTAL DIRECT COSTS =

INDIRECT COST FACTOR =
RESULTS:
TOTAL SYSTEM COST =

TEXACO

16 - WATER SUPPLY

RAW WATER TREATMENT

85

MITTELHAUSER IN-HOUSE COST DATA BASE

$758,000 JANUARY '80 DOLLARS (TOTAL
DIRECT COST)

N/A
2533 GPM
M/A
N/A

TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)

FIRE WATER POND $164,000
CLARIFIER 503,000
CHEMICAL FEED SYSTEM 91,000

TOTAL DIRECT COSTS §7§§fﬁﬁﬁ
(JANUARY '80 DOLLARS)

0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)

$1.031 X 10° (JANUARY '80 DOLLARS)
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THE 8OM CORPORATION

UNIT OPERATICN NUMBER:
SUBSYSTEM:
REFERENCE_SOURCE:
REFERENCE_SYSTEM COST:

REFERENCE CAPACITY:
TVA CAPACITY:

RECOMMENDED_CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

TOTAL SYSTEM COST =

INPUTS:
TOTAL OIRECT COSTS =

INDIRECT COST FACTOR =
RESULTS:

SYSTEM COST DATA

TEXACO
16 - WATER SUPPLY
85

BOILER FEED WATER TREATMENT
MITTELHAUSER IN-HOUSE COST DATA BASE

$918,000 JANUARY '80 DOLLARS (TOTAL
DIRECT COSTS)

N/A
50 GPM
N/A
N/A

TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)

FILTER $ 47,000
PARALLEL, SKID-MOUNTED
DE?I?ERRLIZER TRAINS 833,000
CHEMICAL STORAGE TANKS 38,000
TOTAL DIRECT COSTS $918,000
(JANUARY '80
DOLLARS)

0.36.(75/25 ASSUMED "NORMAL' M/L RATIO)

TOTAL SYSTEM COST = $1.248 X 106 (JANUARY ‘80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

| PROCESS: TEXACO

; SYSTEM: 17 - COOLING WATER SYSTEM
‘ UNIT OPERATION NUMBER: 39
} - SUBSYSTEM: COOLING TOWER

; REFERENCE SOURCE: MITTELHAUSER IN-HOUSE COST DATA BASE
| 3 REFERENCE SYSTEM COST: $4,200,000 JANUARY ‘80 DOLLARS (TOTAL
{ ; DIRECT COSTS)
E % REFERENCE CAPACITY: N/A
| § TVA_CAPACITY: 80,500 GPM

3 RECOMMENDED CAPACITY EXPONENT: N/A

§‘ EXPLANATORY COMMENTS: N/A

I

»

) , COMPUTATION METHOD:
:

TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
INPUTS:
' TOTAL DIRECT COSTS: $4.2 X 105 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR: 0.36 (ASSUME .25 L/M RATIO FOR MIXED
| PROCESSES)
RESULTS:
TOTAL SUBSYSTEM COSTS = $5,712,000 (JANUARY '80 DOLLARS)

D-115




THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT_OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE:

REFE (ENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA_CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

TEXACO

17 - COOLING WATER SYSTEM

39

BLOWDOWN TREATMENT

MITTELHAUSER IN-HOUSE COST ESTIMATE

$852,000 JANUARY '80 DOLLARS (TOTAL
DIRECT COSTS)

N/A
42 GPM
N/A

SUBSYSTEM IS A VAPOR COMPRESSION EVAPORATOR.

COMPUTATION METHOD:

TOTAL SUBSYSTEM COST =

INPUTS:
TOTAL DIRECT COSTS:
INDIRECT COST FACTOR:

RESULTS:

TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)

$852,000 (JANUARY '80 DOLLARS)

0.36 (ASSUME .25 L/M RATIO FOR MIXED
PROCESSES)

TOTAL SUBSYSTEM COST = $1,158,720 (JANUARY '80 DCLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

SUBSYSTEM:
UNIT OPERATION NUMBER:

REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

TOTAL SYSTEM COST =

INPUTS:
TOTAL DIRECT COST=
CONSISTS OF:

INDIRECT COST FACTOR:

RESULTS:
TOTAL SYSTEM COST =

TEXACO

18 - WASTE WATER TREATMENT
PROCESS CONDENSATE TREATMENT
37

EPA 600/2-78-182

$28,000 JANUARY '80 DOLLARS
N/A

50 GPM

N/A

N/A

TOTAL DIRECT COST x (1 + INDIRECT COST

FACTOR) “’

$28,000 (JANUARY '80 DOLLARS)
PRESSURE LEAF FILTER

CHEMICAL CLEANER

PUMPS

0.37 (ASSUME .365 L/M RATIO FOR CHEMICAL
PROCESSES)

$38,360 (JANUARY '80 DOLLARS)

D-118

o e ts it pti st




THE BDM CORPORATICN

378V1 INIWISIANT TVLIAYI WILSAS

INIWIVIYL ¥3LVM 31SVYM ‘8L "ON WILSAS ‘SSII0¥d 0IVX3L

SYY1100 0861 30 SNOITTIW ‘INIWLSIANI TV1IdV)

—n P —— P e

gl . e A
i 8€0°0$ 8€0°0$ 8€0°0$ 8£0°0$ :INIWISIANT YL11dVD WILSAS VIOL
-0- -0- -0- -0- :7v1018NS in
[an ]
AINIONILNOD SSII0¥d V101
8€0°0$ 8€0°0$ 8€0 0% 8£0°0$ :Iv1018NnS
$1502 1J3YIANT SN1d 123410 W10l
b € 2 | NOI1d1¥7530 W3Ll
3IN00H 3INCON 300K 31N00W

e o o . o

o
!
1
!

Ay,

"
H
i
i
i
q
1
i
l
§




THE BDM CORPORATION

SYSTEM COST DATA

PROCESS:

SYSTEM:

UNIT OPERATION NUMBER:
REFERENCE SOURCE:

REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA_CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

TEXACO

19 - GENERAL FACILITIES (BLDG & SUPPORT)
88

EVALUATION OF INTERMEDIATE - BTU COAL
GASIFICATION SYSTEMS FOR RETROFITTING
POWER PLANTS EPRI AF-531, AUGUST 1977
SEE BELOW

N/A

N/A

N/A

INVESTMENT FOR SERVICE FACILITIES SUCH AS MAINTENANCE SHOPS, STORES,
COMMUNICATIONS, SECURITY AND OFFICES IS ESTIMATED AT 4.9% OF DIRECT
INVESTMENT. THIS ESTIMATE WAS PREPARED BY TVA BASED ON THEIR CON-

STRUCTION EXPERIENCE.
COMPUTATION METHOD:

TOTAL SYSTEM COST =

where

(1) TOTAL DIRECT COSTS

(2)
3)

INPUTS:
INDIRECT COST FACTOR:

SUBTOTAL FOR TOTAL SYSTEM
CAPITAL INVESTMENT
(EXCLUDING BUILDING AND
SUPPORT) =

TOTAL DIRECT SYSTEM INVESTMENTS x (.049)

TOTAL SYSTEM CAPITAL INVESTMENT -
INDIRECT COSTS
TSCI-TDSI x INDIRECT COST FACTOR
1 x TSCI
+ 0 C

0.36 (ASSUMED "NORMAL" L/M RATIO)

$1120.129 x 106 (JANUARY '80 DOLLARS)
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;
| RESULTS:
| TOTAL DIRECT COSTS =
s TOTAL SYSTEM COST =
. 3
i
:
|
l
S
)
)
l
]
P
!
{
?

$1120.129 x 10° x .74 = 828.895 x 10°
$40.615 x 10° (JANUARY '80 DOLLARS)
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- b. Texaco "Instant Plant" Capital Costs
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THE BDM CORPORATION

PROCESS: Texaco

S S amdaiacs

OPERATING COST DATA

ITEM: Staffing Requirements Costs
REFERENCE: TVA Design Criteria and Staffing Meeds defined by
BOM/Mittelhauser
METHOD:
COMPENSATION  HRS/ CosT/
JOB DESCRIPTION RATE YEAR YEAR FRINGES  TOTAL
I. OPERATING LABORT
“MECHANTCAL UNT
FOREMAN $21,600/YEAR 2,080 $ 21,600 1.42 30,672
ELECTRICIAN $14.50/HR 2,080 $ 30,160 0 30,160
COAL HAULING
FOREMAN $14. 00/HR 4,160 $ 58,240 0 58,240
LABORER $ 8.50/HR 4,160 $ 35,360 0 35,360
HEAD OPERATOR $13.00/HR 2,080 $ 27,040 0 27,040
INSTRUMENT UNIT
FOREMAN $21,600/YEAR 2,080 $ 21,600 1.42 30,672
INSTRUMENT MECHANIC $14.50/HR 2,080 $ 30,160 0 30,160
CLASS C OPERATOR $15,200/YR 2,912 § 21,280 1.42 30,218
CLASS A OPERATOR $17,900/YR 61,152 $526,260 1.42 747,289
PLANT LABORER $13,100/YR 11,648 $ 73,360 1.42 104,171
CLASS B OPERATOR $16,400/YR 20,384 $160,720 1.42 228,222
UNIT OPERATOR $20,300/YR 26,208 $255,780 1.42 363,208
SUBTOTAL OPERATING LABOR 141,024 51.755.412
I1 SUPERVISION
PLANT OPERATING
SUPERVISOR $34,500/YR 2,080 $ 34,500 1.42 48,990
YARD OPERATIONS |
SUPERVISOR $24,000/YR 4,160 $ 43,000 1.42 68, 160
SHIFT ENGINEER $27,600/YR 23,712 $314,640 1.42 446,789
SUBTOTAL SUPERVISION 29,952 $563,939
TOTAL STAFF REQUIREMENTS 170,976 $2,279,351
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THE BDM CORPORATION

ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS

TEXACO PROCESS

MILLIONS OF JANUARY '80 DDLLARS AY 90 PERCENT OPERATING CAPACITY

ITEM DESCRIPTION

FEEDSTOCK:  (KENTUCKY #9 SEAM,
DEEP MINE)*

CATALYST & CHEMICAL MAKE-UP

SUBTOTAL FEEDSTOCK & CATALYST &

& CHEMICALS
ELECTRIC POWER

WATER
OPERATING LABOR

OPERATING SUPPLIES
MAINTENANCE LABOR
MAINTENANCE SUPPLIES
SUPERVISION

GENERAL PLANT STAFF
ADMINISTRATION AND GENERAL
OVERMEAD

PROPERTY TAXES AND INSURANCE

GROSS ANNUAL OPERATING &
MAINTENANCE COSTS

BYPRODUCTS CREDITS

NET ANNUAL OPERATING &
MAINTENANCE COSTS

TOTAL FEEDSTOCK, CATALYSTS &
CHEMICALS AND O0&M COSTS

cosT

NET ANNUAL PER

UNITS REQUIREMENTS REQUIREMENTS  UNIT
1.098 x 10°  3.607 x 107 $1.25/

MMBTU MMBTU/DAY MMBTU/YEAR MMBTU
KWH 49,500 Kw 390,258,000 $0.027/
KWH/YEAR KWH
loJ GALLONS 2,533 gpm 1.198 x 109 $0.80/
gal/year KGAL
141,024 141,024 $12.16
hrs/year hrs/year

(15% of Operating Labor)
(1.6% of 1/4 of Total Facility Investment)
(2.4% of 1/4 of Total Facility Investment)

29,952 $18.83
hrs/year

(30X of Operating Labor, Maintenance Labor
and Supervision)

5X Factor of “ubtotal of O&M
Expenses (lLes; eedstock and Catalysts)

* MEAN BTU VALUE OF FEEDSTOCK = 10,980 BTU/LB.

21.96 MMBTU/TON
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ANNUAL
cosT 6

(x 107)
$45.087
0.229
45.316
10,537

0.959
1.770

. 256
5.664
8.496

.564
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PREGENT VALUF N8 _CAPITAL AND NOSAATING AND AINTENANCE COSTS

17 xaCh)

ML\ TUNS _OF NOLLARS

_ GENFRAL anuLF MNDULE MANIILE MODULE TUTAL
1YF4 DFSCRYPYIAN CACTILTTY 2 3 ¢ FACILITY
....,...-.,.?:::.nﬂ e [T XL LT 1 Y Soseowee ::... ?.u:‘.‘.. L X1 4 ) 3‘..'....

NPFRATING OND
HMATNTEMANCE FUPENRFS

FEENNTNCY 0,00 496,99 aT7,0A TINN 458,81 1901,54
CATALYST o CMEMICALS 0,00 .Sl a.u\ 2,00 a,;a 0,68
SUATHTAL ~ 0,0h 499,07 GRo, 11 ato, et B Ta61,15 191
. R e e I r1 1711 eSeonee Sossea ..0—._.‘-. oocoase .......
ELECTYATC PhwFA 0,00 104,37 99,19 07,48 95,41 394,99
waAtEQ ", 00 3, A% $.4% 3,20 3,07 13,58
OPFRATING LARND 0,00 17,60 18,90 18,56 ‘__13133 671,30
neeratine SUPPLTFS o 00 a.ea 2.50 2,48 2,45 T 14,0
VAINTENAMCE LARNR 0,00 859,70 87,32 Se.l4 55,01 228,17
MAINTENGNCE “ROPPLITES o.on 9.53 5,97 T Ag 21 82,93 %43,3%
QUOEDVTgTIN 0,00 5,79 5,56 5,08 5,30 22,13
REVETAT BLANT oion Pa ub B89 35,01 22458 91,81
ADMIN, 2 GENFRAL 0,00 15,89 15,07 14,16 1u.07 59,99
°°UPFRYV TAYFS ¢ JNy 0,00 0,00 Ny on 0,00 0,00 0,00
AYORNDICY PEV N0 0400 0, on 0,00 0, oo _ 0,00
SUATNTAL 0,00 323,43 309,99 303,38 297,06 1234,02
UATNTAL UeM CNSTS 0,00 823,19 790,10 773,84 758,20 3145,2S
oveoevda wooeoeoee *oooo00ow® [ I X X1l X ] secveaw L 1 2 11 1 J

caPtthy, Crets

OEPRECTABI E INVEST»

MENT Foer o tVe.te 430,26 359,5V  400,S) 350,77 1a77,23
NONSDFPOEPLARLVE . . L
INVESTHENT 113 -1 ig, 00 ir.8% tie1h 11,12 1,12
TTSURTATAL CAPTYAL )
cNnstrs 147,42 442,26 371,06 411,70 361,90 1724,38
. T T T eeesee eosesce sseese  eecvese T eewmena  essases
TUTAL PRESENT VALUF NF
CAPETAL AND DPERATTIWT . - T T T ) e
AND MAEMTEVANCE CNSTS 147,42 12h5,37 1161,14 11R5,54 1120,10 URe9,690
oo eee *avoooee rrrr Yy 1 7] (I rxrtj PO w o008 ew
ANNUAL PHURYCT (MMATII) 25722000, 25722900, 25722900, 2S722900,
PRNDICY ©QyCF ($/1MATIY _ $_ 5,00
(JANUARY ¢9AR0 DINLLARS)
ORANYIIEY BRYEF TR7aMg Yy~ T T memm e e I S P

(Cu_ﬂﬂﬁn? "‘1'43‘_"5’,“., )

éf:(:[’\/ PaG .
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FISCAL
YEAR

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

CAPITAL
INVESTMENT

10.

44.
177.
430.
635.
588.
364.
100.

82
39
00

FISCAL YEAR CASH FLOW SUMMARY
CONSTANT 1980 DOLLAR PRICE SCHEME

127.
298.
342,
344,
346.
348.
351.
353.
356.
359.
361.
362.
363.
363.
364.
365.
366.
366.

322.
230.
a6,

&
NOOOOO

TEXACO PROCESS

CAPITAL
RECOVERY

0.00
0.00

TOTAL
COSTS

10.82

44. 39
177.00

53.83

ALL FIGURES IN MILLIONS OF FISCAL 1980 DOLLARS
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a. Babcock and Wilcox System Costs
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS: BABCOCK & WILCOX

SYSTEM: 1-COAL PREPARATION & FEEDING
UNIT OPERATION NUMBER: N

SUBSYSTEM: INERT GAS CO{PRESSOR
REFERENCE_SOURCE FOR_COSTING: MITTELHAUSER INHOUSE COST DATA
REFERENCE SUBSYSTEM COST: $.97 X 10° (MID 1978 DOLLARS)
REFERENCE CAPACITY: N/A

TVA CAPACITY: 2590 BRAKE HORSE POWER (BHP)
RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1. CENTRIFUGAL COMPRESSOR WITH CONDENSING STEAM TURBINE AND
STARTUP MOTAOR.

2. THE REMAINDER OF SYSTEM 1 IS ALREADY INCLUDED IN SYSTEM 2 -
GASIFICATION.

3.  REFERENCE SUBSYSTEM COST IS A TOTAL INSTALLED COST.
COMPUTATION METHOD:

TOTAL SUBSYSTEM COST = REFERENCE SUBSYSTEM COST x ESCALATION FACTOR
INPUTS:

REFERENCE SUBSYSTEM COST = $.97 x 106 (MID 1978 DOLLARS)
ESCALATION FACTOR = 1.14 (TO JANUARY 1980 DOLLARS)

RESULTS:
TOTAL SUBSYSTEM COST = $1,105,800 (JANUARY 1980 DOLLARS)

D-143

PRECEDING PAGE BLANK NOT FILMED

i e

o e e %




‘Eré;mx-g,._ﬂ-mh B,

THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: BABCOCK & WILCOX

SYSTEM: 2-GASIFICATION (INCLUDES SYSTEMS 1, 2 & 3)

UNIT OPERATION NUMBER: 20

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: B&W COST ESTIMATE 10/31/79 (REFER TO
FOLLOWING PAGES)

REFERENCE SUBSYSTEM COST: 3af;000.000 (2ND Q'79) EQUIPMENT COST

REFERENCE CAPACITY: 2 x 2500 TPD TRAINS

TVA CAPACITY: 3 x 2500 TPD TRAINS

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1. STEAM SUPERHEATER AND INERT COMPRESSOR SUBSYSTEM COSTS MUST
BE ADDED TO THIS SHEET TO GET TOTAL 1 + 2 + 3 SYSTEM COSTS. SEE
SEPARATE SHEET FOR SUPERHEATER AND COMPRESSOR SUBSYSTEM COSTS.
2. NO SPARE CAPACITY IS INCLUDED IN B&W SYSTEM COST.

COMPUTATION METHOD:

EQUIPMENT COST = REFERENCE SUBSYSTEM COST x CAPACITY FACTOR x
ESCALATION FACTOR

INPUTS:
REFERENCE SUBSYSTEM COST: $52,000,000 (1979 DOLLARS)
CAPACITY FACTOR: 3/2 = 1.5
ESCALATION FACTOR: 1.047 (1979 TO 1980 DOLLARS)
RESULTS:
EQUIPMENT COST = $81,666,000 (JANUARY '80 DOLLARS)
TO DERIVE AN INSTALLED COST FROM fHIS EQUIPMENT COST IT IS NECESSARY
TO USE INSTALLATION FACTORS CALCULATED ON A SYSTEM WHICH CONTAINS COAL

PREP., GASIFICATION, AND COOLING. THIS WAS OBTAINED FROM EPRI 531.
SEE THE ADDITIONAL PAGES FOLLOWING.
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: BABCOCK & WILCOX

SYSTEM: 2=GASIFICATION

UNIT OPERATION NUMBER: 20

SUBSYSTEM: STEAM SUPERHEATER (FIRED HEATER)

REFERENCE SOURCE FOR COSTING: MITTLEHAUSER IN-HOUSE COST DATA BASE

REFERENCE SYSTEM COST: $3.5 x 106 INSTALLED COST (AUGUST 1978
DOLLARS) (WITH INDIRECT COSTS)

REFERENCE CAPACITY: N/A

TVA CAPACITY: 306 MMBTU/HR

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1. NOTE THAT REFERENCE PRICE IS 1978 INSTALLED COST.
2.  THIS ITEM IS TO BE INCLUDED IN THE SYSTEM 2 COST.
3.  ONE HEATER ONLY - NO SPARE CAPACITY.

COMPUTATION METHOD:

TOTAL SUBSYSTEM COST = INSTALLED EQUIPMENT REFERENCE COST x ESCALATION
FAC/OR

INPUTS:

INSTALLED EQUIPMENT REFERENCE COST: $3,500,000 (1978 DOLLARS)
ESCALATION FACTOR = 1.14 (1978 TO 1980 DOLLARS)

RESULTS:
TOTAL SUBSYSTEM COST = $3,990,000 (JANUARY '80 DOLLARS)
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F THE BOM CORPORATION N

5,000 T/DAY TVA GASIFICATION SYSTEM

=
o

PULVERIZING SUB=-SYSTEM

Gravimetric Feeder -
MPS Pulverizer(s) ;
Pulverizer Drive

Pulverizer Air Fan & Drive

Direct Fired Air Heater

Cyclone Separator & Seals

Bag Filterhouse, Seals, Etc.

Fenwall Safety System

Controls for Pulverizing

Flues, Piping, Valves, Dampers, Etc.

NO. P. C. TRANSPORT SUB-SYSTEM

S0 LHLHHH

Vent Filterhouse, Etc.

Inert Gas Receiver

Reservoir Tank

Lock Hoppers

Feed Tank

Load Cells

Cardox System

Controls for Transporting

Flues, Piping, Valves, Dampers, Etc.

GASIFICATION SUB-SYSTEM

N EBENDON

=
°

Gasifier Furnace

Coal & Char Burners

Steam Drum

Heat Recovery Boiler

Soot Blowers

Circ. Pumps & Drives

Slag Removal System

Slag System Pumps and Drives
Primary Char Cyclones
Secondary Char Cyclones

Char Reinjection System
Water Treatment System
Flues, Piping, Valves, Dampers, Etc.
Controls

Steel

»H

—
MNP NONOMNDNDNON

—

TOTAL COS7 SECOND QUARTER 1979 = $50MM

(The above costs do not include erection.)
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THE . OM CORPORATION

! : 5,000 T/DAY TVA GASIFICATION SYSTEM (CONTINUED)

NO. PARTICULATE REMOVAL SUB-SYSTEM

Venturi Scrubber

Dehumidification Tower
Dehumidification Tower Heat Exchanger
Venturi Pumps

Tower Pumps & Drives

Flues, Piping, Valves, Dampers, Etc.

H NN

)
)
i TOTAL COST SECOND QUARTER 1979 = $2.0MM
D
i

\
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THE 8DM CORPORATION

PROCESS:

SYSTEM:

UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

‘ i r,r:-‘:r;«; "W e m

SYSTEM COST DATA

BABCOCK & WILCOX

3-GAS COOLING

21

N/A

SEE SYSTEM 2 (2 INCLUDES SYSTEMS 1 & 3)
N/A

N/A

N/A

N/A

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

INPUTS:
RESULTS:

N/A
N/A
N/A
N/A
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THE BDM CORPORATION

PROCESS:
SYSTEM:

UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SUBSYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

DIRECT INSTALLATION COST

RECOMMENDED CAPACITY EXPONENT:

R TR R Py TR T T T R
o A A N R o stacamm - L

SYSTEM COST DATA

BABCOCK & WILCOX

(1) COAL PREPARATION, (2) GASIFICATION,
AND (3) GAS COOLING

N/A
INCLUDES SYSTEMS 1, 2 & 3

EPRI AF-531 AND B&W COST ESTIMATE
10/31/79 .

EQUIPMENT COST = $81,666,0C> (JANUARY '80
DOLLARS) (REFER TO ENCLOSED PAGES)

N/A
N/A
N/A

EQUIPMENT COST IS TOTALED FROM PREVIQUS
PAGES

= EQUIPMENT COST x (INSTALLATION COST
FACTOR + 1)

TOTAL SUBSYSTEMS COST = DIRECT INSTALLATION COST x (1 + INDIRECT COST

FACTOR)
INPUTS:
EQUIPMENT COST: $81,666
INSTALLATION COST FACTOR
INDIRECT COST FACTOR =0
TO SUMMARY OF INDIRECT
RESULTS:

DIRECT INSTALLATION COST

,000 (JANUARY '80 DOLLARS)

= 1.3) (FROM FOLLOWING FAGE)

.36 (75/25 ASSUMED "NORMAL" M/L RATIO) (REFER
CONSTRUCTION COST ASSUMPTIONS, FIGURE II-3)

= $188,648,460 (JANUARY '80 DOLLARS)

TOTAL SUBSYSTEMS COST = $256,561,900 (JANUARY '80 DOLLARS)
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THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS:
SYSTEM:

UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

BABCOCK & WILCOX

(1) COAL PREPARATION, (2) GASIFICATION,
AND (3) GAS COOLING

N/A
INSTALLATION COST FACTORS
EPRI AF-531, AUGUST 1977 P. 98

THE KOPPERS - TOTZEK ESTIMATE IN THIS REFERENCE INCLUDED A VENDOR
ESTIMATE WITH DETAILED EQUIPMENT SPECIFICATIONS AND ALLOWANCES FOR
SOME PIPING MATERIALS. FACTORS WERE THEN APPLIED TO THIS BASE TO
ACCOUNT FOR OTHER MATERIALS AND LABOR REQUIRED FOR INSTALLATION.

THE LIST BELOW REPRESENTS THOSE FACTORS NECESSARY FOR PROPER ADJUST-

MENT OF THE B&Ww VENUOR QUOTE.
REFERENCE SYSTEM COST*:

EQUIPMENT

PIPING, INSULATION, DUCTWORK,
CHUTES, AND SUPPORTS

SLURRY PIPING
FOUNDATIONS & EXCAVATION
STRUCTURAL

ELECTRICAL

INSTRUMENTS (ALREADY
INCLUDED IN B&W ESTIMATE)

PAINT & MISCELLANEOUS

BUILDINGS (ACCOUNTED FOR
ELSEWHERE)

LAND

* THESE COSTS INCLUDE MATERIALS

T, v v

THEY WERE PREPARED BY TVA.

= $22,050,000 (1974 $) % of E
= 10,351,000 47.0%
= 275,000 1.2%
= 2,668,000 12.0%
= 6,929,000 31.0%
= 7,487,000 34.0%
= 624,000 2.8%
= 468,000 2.1%
= 211,000 1, 0%
= 3 ACRES

TOTAL INSTALLATION COST FACTOR 131.1%
AND LABOR
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SYSTEM COST DATA

PROCESS: BABCCTK & WILCOX

SYSTEM: 4-ACID GAS REMOVAL

UNIT OPERATION NUMBER: 22

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: EPRI AF-916 CASE 4

REFERENCE SYSTEM COST: $54,227,000 (MID-1976 DOLLARS)
REFERENCE CAPACITY: 407,775 ACFH

TVA_CAPACITY: 325,053 ACFH

RECOMMENDED CAPACITY EXPONENT: 0.6

EXPLANATORY COMMENTS:

1. REFERENCE COST EQUALS 1/3 OF REFERENCE SYSTEM COST SINCE
REFERENCE SYSTEM INCLUDES 3 TRAINS

2. NO SPARE CAPACITY INCLUDED. ONE TRAIN REQ'D FOR TVA.
COMPUTATION METHOD:

TVA$ _ REF $ _ TvA AcrH 06

MODULE = 3 X (m ) x ESCALATION FACTOR
INPUTS:
REFERENCE COST = $54,227,000 (MID~1976 DOLLARS) (3 TRAINS)
ESTIMATED REFERENCE COST OF ONE TRAIN = $18,075,666
CAPACITY FACTOR = (325,053/407.775)0'6 = ,87

ESCALATION FACTOR = 1.30 (1976 TO 1980 DOLLARS)

RESULTS:

TOTAL SYSTEM COST = $18,075,666 x .87 = $15,725,829 (MID-76 DOLLARS)

TOTAL SYSTEM COST

$20,443,578 (JANUARY '80 DOLLARS)
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THE 80DM CORPORATION

UNIT OPERATION NUMBER:

SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:

SYSTEM COST DATA

BABCOCK & WILCOX

5-SULFUR RECOVERY & TAIL GAS TREATMENT
36

N/A

DOE FE-1775-18, PLANT 2

REFERENCE SYSTEM COST:

(6,032,000 MID '77%) SULFUR PLANT
(3,000,000 MID' 778) TAIL GAS TREATMENT
(9,032,000 MID '778) TOTAL REF COST

REFERENCE CAPACITY: 181.2 LTPD
TVA CAPACITY: 165 LTPD
RECOMMENDED CAPACITY EXPONENT: 0.6

EXPLANATORY COMMENTS:

1. PROCESS NOTE:

NOMINAL OPERATING RATE FOR PLANT 2 IS 240 M/H FEED

ALTHOUGH DESIGN RATE IS 527.5 M/H.

2. PROVIDE 2 (TWO) SULFUR PLANTS FOR MODULE 1; PROVIDE 1 PLANT EACH

FOR MODULES 2,
COMPUTATION METHOD:

TOTAL SYSTEM COST =

INPUTS:

3, & 4.

REF CAP

0.6
REFERENCE SYSTEM COST x INDIRECT FACTOR x<115-2ﬁ3>

x NO. OF TRAINS x ESCALATION FACTOR

REFERENCE SYSTEM COST = $9,032,000 (MID-1977 DOLLARS)

ADJUSTMENT TO INCLUDE INDIRECT CONSTRUCTION ENGINEERING/HOME OFFICE

COSTS = 1.10

CAPACITY FACTOR =< 165 0-6 = 945
181.2

TRAINS (FOR MODULE 1) = 2

TRAINS (FOR MODULES 2, 3, 4) = 1

ESCALATION FACTOR =

1.22 (1977 TO 1980 DOLLARS)
D-154
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THE BOM CORPORATION

SYSTEM COST DATA (CONTINUED)

RESULTS:

Y TOTAL SYSTEM COST = $9,935,200 x .945 x 2 (TWO TRAINS FOR MODULE 1) =
i $18,777,528 (MID-'77 DOLLARS)

TOTAL SYSTEM COST FOR MODULE I IN JANUARY '80 DOLLARS = $22,908,584
(JANUARY '80 DOLLARS)

TOTAL SYSTEM COST FOR MODULES II, III, AND IV = $11,454,292

\
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THE BDOM CORPORATION

UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

SYSTEM COST DATA

BABCOCK & WILCOX

6-AIR SEPARATION

80

N/A

MITTLEHAUSER AIR PLANT COST CURVES

AIR PLANT COST = $34,955 x 10° (JANUARY
'80 DOLLARS)

DRIVERS COST = $2.87 «x 106 (AUGUST '78
DOLLARS) (INSTALLED COST PER TRAIN)

2 x 1,890 = 3,780 TPD (FOR TWO TRAINS)
@ 24.7 PSIA 02
N/A

1. EACH TVA MODULE CONSISTS OF 2 OXYGEN PLANT TRAINS: TOTAL OXYGEN
CAPACITY PER MODULE = 3,780 TPD.

2. NO SPARE CAPACITY INCLUDED.

INCLUDES PACKAGE AIR SEPARATION PLANT, AIR COMPRESSOR (CONDENSING TURBINE
DRIVER), OXYGEN COMPRESSOR (CINCENSING TURBINE DRIVER), ELECTRIC MOTORS
FOR STARTUP AND REQUIRED AUXILLARY EQUIPMENT.

COMPUTATION METHOD:

REFERENCE SYSTEM COST = AIR PLANT COST + DRIVERS COST x ESCALATION

INPUTS:

FACTOR

AIR PLANT COST = $34,955 «x 106 (JANUARY '80 DOLLARS)

ESCALATION FACTOR = 1.14 (1978 TO 1980 DOLLARS)

DRIVERS COST = $2,871 «x 106 (AUGUST '78 DOLLARS)

RESULTS:

REFERENCE SYSTEM COST = $38,228 x 106 (JANUARY '80 DOLLARS)

TOTAL SYSTEM COST = $76,455,880 (JANUARY '80 DOLLARS)
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THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS: BABCOCK & WILCOX

SYSTEM: 7-COMPRESSION

UNIT OPERATION NUMBER: 23

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST DATA

REFERENCE SYSTEM COST: $3.3 106 (AUGUST '78 DOLLARS)
(TOTAL COSTS - DIRECT AND INDIRECT)

REFERENCE CAPACITY: N/A

TVA CAPACITY: 20,800 HP

RECOMMENDED CAPACITY EXPONENI: N/A

EXPLANATORY COMMENTS:

(1) COST OF CENTRIFUGAL COMPRESSOR, STEAM TURBINE GRIVER (NON-CONDEN-
SING) AND AUXILIARIES AND START-UP ELECTRIC MOTOR.

(2) COMPRESSION SYSTEM DID NOT APPEAR IN LEVEL 5.2.1 COSTS BECAUSE
THE GASIFIER DESIGN PRESSURE WAS 1500 PSIG. DESIGN PRESSURE HAS
BEEN REDUCED TO 225 PSIG.

COMPUTATION METHOD:

TOTAL SYSTEM COST = REFERENCE SYSTEM COST x ESCALATION FACTOR
INPUTS:

REFERENCE SYSTEM COST = $3.3 «x 106 (AUGUST '78 DOLLARS)
ESCALATION FACTOR = 1.14 (1978 TO 1980 DOLLARS)

RESULTS:
TOTAL SYSTEM COST = $3.762 x 106 (JANUARY '80 DOLLARS)
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THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS:

SYSTEM:

UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

BABCOCK & WILCOX

8-PROCESS SOLIDS TREATMENT

3

N/A

MITTELHAUSER IN-HOUSE COST DATA BASE
$393,140 (JANUARY '80 DOLLARS) SEE BELOW
N/A

N/A

N/A

N/A

TOTAL SYSTEM COST = TOTAL DIRECT COST x (i + INDIRECT COST FACTOR)

INPUTS:

DIRECT COST =
CLARIFIER A (MAIN)

CLARIFIER B (POLISHING)

LIME PONDS

CONVEYOR

CONTINGENCY
TOTAL DIRECT COST

98,600
37,540
75,000

162,000

20,000

$393,140

(INCLUDES PUMPS, CHEMICAL FEED EQUIPMENT, AND INSTRUMENTS)
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED M/L RATIO)

RESULTS:
TOTAL SYSTEM COST

.393 x 1.36
$0.534 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA

PROCESS: BABCOCK & wILCOX

SYSTEM: 10- INSTRUMENTATION AND CONTROL

UNIT OPERATION NUMBER: N/A

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: VENDOR ESTIMATE FROM GENERAL ELECTRIC
REFERENCE SYSTEM COST: $1.5 MILLION FOR A SYSTEM WITH CAPACITY

SUFFICIENT FOR TVA NEEDS. IT IS BASED
UPON A HONEYWELL 450C SYSTEM.

REFERENCE CAPACITY: N/A
TVA CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

THE SYSTEM CONTAINS JUST THE NECESSARY MATERIAL FOR THE CENTRALIZED
REMOTE FACILITY. IT CONTAINS SUFFICIENT CABLE TO TRANSMIT SIGNALS

FROM THE PROCESS UNITS; DATA PROCESSING EQUIPMENT, SOFTWARE PACKAGES
FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR PRESENTATION
OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS FOR DIRECT OPERA-
TION OF INDIVIDUAL SYSTEMS.

COMPUTATION METHQD:

| TOTAL DIRECT COST
TOTAL SYSTEM COST

(1 + INSTALLATION FACTOR) x REFERENCE COST
(1 + INDIRECT COST FACTOR) x TOTAL DIRECT COST

INPUTS:
FIELD INSTALLATION FACTOR = 1.10 (ASSUMED)
b TOTAL DIRECT COSTS = $3.15 x 106 ( JANUARY '80 DOLLARS)
INDIRECT COST FACTOR = 0.289 (ASSUMED 90/10 M/L RATIO)
RESULTS:
TOTAL SYSTEM COST = $4.06035
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: BABCOCK & WILCOX

SYSTEM: 11-COAL HANDLING

UNIT OPERATION NUMBER: 10

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: RESOURCE ENGINEERING, INC. ESTIMATE BASED

ON IN-HOUSE COST DATA. SEE DETAILED
EQUIPMENT LISTING WHICH FOLLOWS.

REFERENCE SYSTEM COST: $48.1 x 106 (JANUARY '80 DOLLARS) (TOTAL
DIRECT COST)

REFERENCE CAPACITY: 20,000 TPD

TVA CAPACITY: 20,000 TPD

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1.  THIS SYSTEM IS SIZED TO SERVE THE NEEDS OF ALL FOUR (4) MODULES
TO BE BUILT ON THE TVA FACILITY.

COMPUTATION METHOD:

TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COST (E+M+L) = $48.1 x 106 (JANUARY '80 DOLLARS)

INDIRECT COST FACTOR = .335 (80/20 ASSUMED M/L RATIO FOR SOLIDS
HANDLING)

RESULTS:

TOTAL SYSTEM COST = $64.2135 x 106 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM 11
COAL HANDLING
(EQUIPMENT FACTORED COSTS)

DESCRIPTION

1. Continuous barge unloader, elevator type,
3,000-3,500 TPH, including dock, moorings,
surge bin, conveyors

2. Open coal storage piles, 1.8 x 106 tons

Double windows 100' high x (2 x 240') wide x 2,800'
Costs for site preparation, stockpiling conveyors,
stacker/reclaiming equipment, mobile equipment

3. Rotary brakers, three (2N, 1S), 1,000 TPH each
50 hp each, 12' x 22' each

4. Concrete silos, four, 11,750 tons each,
67' x 150' each

5. Truck dump hopper, 2,000 tons
6. Conveyors not included above

a. Truck station to crusher, 500 TPH
36" x 500 ft., 0 elevation, 42G fpm, 32 hp

b. Crusher to silos, 2,160 TPH
60" x 700 ft., 150 ft. elevation, 470 hp,
600 fpm

TOTAL DIRECT COSTS (E+M+L) =

D-167
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS BABCOCK & WILCOX

SYSTEM 12-SOLIDS WASTE RECYCLING/DISPOSAL
UNIT OPERATION NUMBER: 81

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: MITTELHAUSER ESTIMATE (FROM IN-HOUSE

REFERENCE SYSTEM COST:

COST DATA BASE)
$16.1 x 106 (JANUARY '80 DOLLARS) (TOTAL

DIRECT COSTS) (SEE BELOW)

REFERENCE CAPACITY: N/A
TVA CAPACITY: 61,000 #/HR SOLIDS (DRY), 2319 GAL/HR

HZO W/SOLIDS

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1.

3.

SYSTEM IS ESSENTIALLY AN EXCAVATED 20 YEARS AREA FOR SOLID
DISPOSAL. INCLUDES EXCAVATION AND CONSTRUCT OF CLAY LINED
DISPOSAL AREA. RUN OFF HOLDING POND.

INSTALLED COST OF SOLIDS DISPOSAL AREA = $10 x 1066
INSTALLED COST OF RUN OFF COLLECTION BASIN = 6.1 x 10 6
(BOTH ARE LINED W/CLAY LINER) $16.1 x 10

LAND COSTS WERE NOT INCLUDED

COMPUTATION METHOD:

TOTAL SYSTEM COST

INPUTS:

TOTAL DIRECT COST

TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)

$16.1 x 10° (JANUARY '80 DOLLARS)

INDIRECT COST FACTOR = 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS

RESULTS:

HANDLING)

TOTAL SYSTEM COST = $21.494 x 106 (JANUARY '80 DOLLARS)

o s e
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SYSTEM COST DATA

PROCESS: BABCOCK & WILCOX
? SYSTEM: 13-BYPRODUCTS PROCESSING
UNIT OPERATION NUMBER: 83-SULFUR STORAGE & LOADING
SUBSYSTEM: N/A
g REFERENCE SOURCE FOR COSTING: MITTELHAUSER (IN-HOUSE COST DATA BASE)
: : REFERENCE SYSTEM COST: $1 x 10% (JANUARY '80 DOLLARS)
o REFERENCE CAPACITY: N/A
; TVA_CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS: N/A
i COMPUTATION METHOD: N/A
| INPUTS: N/A
RESULTS:

TOTAL SYSTEM COST = $1 x 106 FOR EACH MODULE OR $4 MILLION FOR ENTIRE
FACILITY
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS: BABCOCK & WILCOX

SYSTEM: 14-PLANT POWER

UNIT OPERATION NUMBER: | 87

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: GUTHRIE COST REFERENCE DATA, p. 363

REFERENCE SYSTEM COST: $102.62 (1970 DOLLARS/KILOWATT) (FACTOR
FOR ELECTRICAL DISTRIBUTION FIELD INSTAL-

LATION COSTS IN NORMAL RANGE)

REFERENCE CAPACITY: N/A
TVA CAPACITY: 5800 KW
RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

THIS PROCESS DOES NOT INCLUDE ANY POWER GENERATING CAPACITY. SYSTEM
COSTS REPPESENT ONLY POWER DISTRIBUTION NEEDS.

COMPUTATION METHOD:

SYSTEM J0ST = KILOWATT REQUIREMENT x TOTAL DIRECT COST FACTOR x
(1 + INDIRECT COST FACTOR) x ESCALATION FACTOR FOR JANUARY '80
DOLLARS

INPUTS:

KILOWATT REQUIREMENT = 5800 Kw
TOTAL DIRECT COST FACTOR = $102.62 (1970 DOLLARS/FER KILOWATT)
INDIRECT COST FACTOR = 0.469 (BASED UPON 0.72 L/M RATIO)
ESCALATION FACTOR = 1.988 (FROM 1970 TO 1980 OOLLARS)

RESULTS:

TOTAL SYSTEM COST = $1.738 x 10% JaNuARY '80 DOLLARS
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THE BDM CORPORATION

SYSTEM COST DATA

UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

BABCOCK & WILCOX

15-STEAM GENERATION/DISTRIBUTION
84

N/A

GUTHRIE COST REFERENCE DATA

PROCESS PLANT ESTIMATED EVALUATION AND
CONTROL, p. 365

TOTAL DIRECT COST FACTOR = 1.68 (1570
DOLLARS PER LBS/HR)

N/A
STEAM REQUIREMENT = 923,300 LBS/HR
N/A

SYSTEM DESIGN DOES NOT REQUIRE ANY TNDEPENDENT STEAM GENERATION
BOILERS. SYSTEM COSTS REPRESENT DISTRIBUTION REQUIREMENTS INCLUDING
PIPING, TRAPS, AND SUPERHEATERS.

COMPUTATION METHOD:

TOTAL SYSTEM COST = STEAM REQUIREMENT x TOTAL DIRECT COST FACTOR x
(1 + INDIRECT COST FACTOR) x ESCALATION FACTOR

INPUTS:

STEAM REQUIREMENT = 923,300 LBS/HR.
TOTAL DIRECT COST FACTOR = 1.68 (1970 DOLLARS PER? LBS/HR.)

INDIRECT COST FACTOR = 0.488

ESCALATION FACTOR = 1.988 (FROM 197C TO 1980 DOLLARS)

RESULTS:

TOTAL SYSTEM COST = $4.589 x 10° (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: BABCOCK & WILLOX
SYSTEM: 16-WATER SUPPLY

UNIT OPERATION NUMBER: 85

SUBSYSTEM: DEMINERALIZATION

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

BELOW)
REFERENC: CAPACITY. N/A
TVA CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS: N/A
COMPUTATION METHOD: N/A

TOTAL SYSTEM COST = (INSTALLED COST - CONTINGENCY]) x (1 + INDIRECT

COST FACTOR)
CONTINGENCY

2
INPUTS:
REFERENCE SYSTEM COST
PRESSURE FILTERS $ 54,000
DEMINERALIZERS 2,130,000
CHEM. STORAGE TANKS 53,000
CONTINGENCY] __ 75,000

INCLUDE PUMPS, CHEM. FEED, INSTRUMENTS $2,312,000

= TOTAL SYSTEM COST x CONTINGENCY FACTOR

$2,312,000 (JANUARY '80 DOLLARS) (SEE

2

INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED M/L RATIO FOR MIXED

PROCESSES)
CONTINGENCY FACTOR2 = 0.05

RESULTS:

TOTAL SYSTEM COST = $3,042.320 (JANUARY '80 DOLLARS)

CONTINGENCY, = $0.152 x 108

0-177
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: BABCOCK & WILCOX

SYSTEM: 16-WATER SUPPLY

UNIT OPERATION NUMBER: 85

SUBSYSTEM: RAW WATER CLAKIFICATION

REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST DATA BASE

REFERENCE SYSTEM COST: $1.4 x 10° (JANUARY '80 DOLLARS)
(FACTORED FROM K-T COST ESTIMATES)

REFERENCE CAPACITY: N/A

TVA _CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

REFERENCE SYSTEM COST INCLUDES FIRE POND, CLARIFIER, RECARBONATOR,
CHEMICAL FEED EQUIPMENT, PUMPS AND INSTRUMENTS)

COMPUTATION METHOD:
TOTAL SYSTEM COST = REFERENCE SYSTEM COST x (1 + INDIRECT COST FACTOR)

INPUTS:

REFERENCE SYSTEM COST = $1.4 x 106
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)

RESULTS:
TOTAL SYSTEM COST = $1,904 x 106 (JANUARY '80 DOLLARS)
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS: BABCOCK & WILCOX

SYSTEM: 17-COOLING WATER SYSTEM

UNIT OPERATION NUMBER: 39

SUBSYSTEM: GASIFIER COOLING TOWER

REFERENCE SOURCE FOR COSTING: MITTELHAUSER ESTIMATE

REFERENCE SUBSYSTEM COST: $0.460 x 106 (DIRECT COST ONLY QTR '80)
REFERENCE CAPACITY: N/A

TVA CAPACITY: 5917 GPM CIRC. RATE

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:
DIRECT COST, (INCL. PUMPS, CONCRETE, ETC) = $460,000 (1ST QTR 80)

COMPUTATION METHOD:

TOTAL SUBSYSTEM COST = REFERENCE SYSTEM COST x (1 + INDIRECT
COST FACTOR)

INPUTS:

REFERENCE SYSTEM COST = $460,000 (JANUARY '80 DOLLARS)
INDIRECT COST FACTUR = 0.36 (75/25 ASSUMED M/L RATIO)

RESULTS:
TOTAL SUBSYSTEM COST = $625,600 (JANUARY '80 DOLLARS)
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS: BABCOCK & WILCOX

SYSTEM: 17-COOLING WATER SYSTEM

UNIT OPERATION NUMBER: 39

SUBSYSTEM: UTILITY COOLING TOWER

REFERENCE SOURCE FOR COSTING: MITTELHAUSER ESTIMATE

REFERENCE SUBSYSTEM COST: $4.47 x 10° (JANUARY 1980 DOLLARS)
(DIRECT COST)

REFERENCE CAPACITY: N/A

TVA CAPACITY: 76,500 GPM CIRC. RATE

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

DIRELT COST, (INCL. PUMPS, CONCRETE, ETC) = $4,470,000 (1ST QTR 80)
COMPUTATION METHOD:

TOTAL SUBSYSTEM COST = REFERENCE SUBSYSTEM COST x (1 + INDIRECT
COST FACTOR)

INPUTS:
REFERENCE SUBSYSTEM COST = $4.470 x 106 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR = 0.36 (ASSUMED "NORMAL" M/L RATIO FOR MIXED
PROCESSES)
RESULTS:

TOTAL SUBSYSTEM COST = $6.0739 x 106 (JANUARY '80 DOLLARS)
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THE BDOM CORPORATION

UNIT OPERATION NUMBER:
SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:

REFERENCE SUBSYSTEM COST:

SYSTEM COST DATA

BABCOCK & WILCOX

17-COOLING WATER SYSTEM

39

EVAPORATOR

MITTELHAUSER IN-HOUSE COST DATA BASE

$.6 x 108 (DIRECT COST ONLY JANUARY 1980

DO!.LARS)
REFERENCE CAPACITY: N/A
TVA CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

TOTAL SUBSYSTEM COST = REFERENCE SUBSYSTEM COST x (1 + INDIRECT

INPUTS:

COST FACTOR)

REFERENCE SUBSYSTEM COST = $600,000 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED M/L RATIO FOR MIXED

RESULTS:

PROCESSES)

TOTAL SUBSYSTEM COST = $816,000 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: BABCOCK & WILCOX

SYSTEM: 18-WASTE WATER TREATMENT

UNIT OPERATION NUMBER: 33

SUBSYSTEM: PROCESS CONDENSATE TREATMENT

REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST DATA BASE

REFERENCE SYSTEM COST: $108,000 (DIRECT COST ONLY JANUARY 1980
DOLLARS)

REFERENCE CAPACITY: N/A

TVA CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1. INCLUDES CLARIFIER, PUMPS, CHEMICAL FEED EQUIPMENT, AND
INSTRUMENTS

COMPUTATION METHOD:
TOTAL SYSTEM COST = REFERENCE SYSTEM COST x (1 + INDIRECT COST FACTOR)

INPUTS:
REFERENCE SYSTEM COST = $.108 x 106 (JANUARY 1980 DOLLARS)

INDIRECT COST FACTOR = 0.37 {75/25 ASSUMED M/L RATIO FOR CHEMICAL
PROCESS SYSTEMS)

RESULTS:
TOTAL SYSTEM COST = $148,000 (JANUARY '80 DOLLARS)
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THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA _CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

)
r
J
?

BABCOCK & WILCOX

19-BUILDING AND SUPPORT FACILITIES

88

N/A

EVALUATION OF INTERMEDIATE-BTU COAL
GASTFTCATION SYSTEMS FOR RETROFITTING
POWER PLANTS, EFRI AF-531, AUGUST 1977

N/A

N/A
N/A
N/A

INVESTMENT FOR SERVICE FACILITIES SUCH AS MAINTENANCE SHOPS, STORES,
COMMUNICATIONS, SECURITY, AND OFFICES IS ESTIMATED AT 4.9 PERCENT OF
DIRECT INVESTMENT. THIS FACTOR WAS DERIVED BY TVA BASED ON ITS CON-

STRUCTION EXPERIENCE.
COMPUTATION METHOD:

TOTAL SYSTEM COST = TOTAL DIRECT SYSTEM INVESTMENT x (.049) WHERE:

2.
3.

INPUTS:

1. TOTAL DIRECT SYSTEM INVESTMENTS

- INDIRECT COSTS

1

TOTAL SYSTEM CAPITAL INVESTMENTS
TSCI-TDSI x INDIRECT COST FACTOR

(T TROTRECT €057 FACTOR) * 15¢!

INDIRECT COST FACTOR = 0.36 (ASSUMED "NORMAL" M/L RATIO)
TOTAL SYSTEM CAPITALGINVESTMENT (LESS BUILDINGS & SUPPORT) =

$1928.354 x 10
RESULTS:

TOTAL DIRECT SYSTEM INVESTMENTS = $1417.91 x 106
TOTAL SYSTEM COST = $69.477 «x 108 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

b. Babcock and Wilcox "Instant Plant" Capital Costs

PRECEDING PAGE BLANK NOT FILMED
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c. Babcock and Wilcox Operations and Maintenance Costs
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THE 8DM CORPORATION

METHOO:

1.

I1

PROCESS:  Babcock and Wilcox
ITEM: Staffing Requirements Costs
REFERENCE: TVA Design Criteria and Staffing Needs defined by

JOB DESCRIPTION RATE YEAR YEAR FRINGES  TOTAL

OPERATING COST D#TA

BOM/Mittelhauser

COMPENSATION  HRS/ cost/

o AR i

QPERATING LABOR

UNIT OPERATOR $20,300/YR 26,208 $255,780 1.42 363,208
SUBTOTAL OPERATING LABOR 141,024 $1,715,412
SUPERVISION
PLANT OPERATING
SUPERVISOR $34,500/YR 2,080 $ 34,500 1.42 48,390
YARD OPERATIONS
SUPERVISOR $24,000/YR 4,160 $ 48,000 1.42 68,160
SHIFT ENGINEER $27,600/YR 23,712 $314,640 1.42 446,789
SUBTOTAL SUPERVISION 29,952 $563,939
TOTAL STAFF REQUIREMENTS 170,976 $2,279,351
D-199

MECHANICAL UNIT

FOREMAN $21,600/YEAR 2,080 $ 21,600  1.42 30,672
ELECTRICIAN $14.50/HR 2,080 $ 30,160 0 30,160
COAL HAULING
FOREMAN $14.00/HR 4,160 $ 58,240 0 58,240
LABORER $ 8.50/HR 4,160 $ 35,360 0 35,360
HEAD OPERATOR $13.00/HR 2,080 $ 27,040 0 27,040 ;
INSTRUMENT UNIT %
FOREMAN $21,600/YEAR 2,080 $ 21,600  1.42 30,672 :
INSTRUMENT MECHANIC $14.50/HR 2,080 §$ 30,160 O 30,160 5
CLASS C OPERATOR  $15,200/YR 2,912 $ 21,280 1.42 30,218

CLASS A OPERATOR $17,900/YR 61,152 $526,260 1.42 747,289
PLANT LABORER $13,100/YR 11,648 3 73,360 1.42 104,171
CLASS B OPERATOR $16,400/YR 20,384 $160,720 1.42 228,222

Tand i Lkl P N L N - .y - |
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THE BDM CORPORATION

ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS

BABCOCK AND wltCOX PROCESS

AT 90 PERCENT OPERATING CAPACITY

ITEM DESCRIPTION

FEEDSTOCK: (KENTUCKY #9 SEAM,
DEEP MINE)*

CATALYST & CHEMICAL MAKE-uP

SUBTOTAL FEEDSTOCK & CATALYST *
CHEMICALS

ELECTRIC POWER - PK/AVG. LOAD
FACTOR = 1.5

WATER
OPERATING LABOR

OPERATING SUPPLIES
MAINTENANCE LABOR
MAINTENANCE SUPPLIES

SUPERVISION

GENERAL PLANT STAFF (
ADMINISTRATION AND GENERAL OVERHEAD
PROPERTY TAXES AND INSURANCE

GROSS ANNUAL OPERATING &
MAINTENANCE COSTS

8YPRODUCTS CREDITS

NET ANNUAL OPERATING &
MAINTENANCE COSTS

TOTAL FEEDSTOCK, CAY & CHEM §
0&M COSTS

cost
NET ANNUAL PER

UNLTS REQUIREMENTS REQUIREMENTS  uNIT

waTy 1,098 x 10°  3.607 x 107 $1.25/

MMBTU. DAY MMBTU/YEAR MMBTU

KwH 5.800 45,727,200 $0.027/
KW KWH/YZAR Kwh
4,000,320 1,314,100,000 3
KGAL GAL/DAY GAL/YEAR R
141,024 141,024 $12.16/
PERSON WRS. HRS, /YEAR HRS. /YEAR HR.
(15% OF 0.L.)

6% OF +1/4 OF TFI)

(2.4% OF 1/4 OF TFI)

29,952 29,952 $18.83/
PERSON HRS. HRS./YEAR HRS . HR,

30X OF O.L. AND M.L AND SUP)

(5% OF O&M LESS FEEDSTOCK AND CHEM.)

* MEAN BTU VALUE OF FEEDSTOCK = 10,980 8TU/L8

D-200

ANNUAL

cost )
(€ 'Ob\

$45 087
523

$45.32)

$ 1.09)

$ 9.749
$14.623

$ .564

$ 3,608

$ 1.640

$34.442

-0-
$34.332

$79 765
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d. Babcock and Wilcox Present Value of Costs, Product Prices, and Cash
Flow
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THE BDM CORPORATION

PUESFHTY VAl HF NP CAPYTAL AND UPSRATING AND

MATNTENANGE COSTS

LLLIAITL IS BELLTLL N

_ MILLTUNS OF ROLLARS

T0TaL

RENBRAL MODYLE “NnuULE HOYILE HODULP
fEH DFSTRYPY NN FACTILTTY 1 ? [} 4 FACILITY
-....f.-....-... . o ....-.—?:._.. _.—...:._:_:_-.._ ::'.-»?: -...-: ..._:.: K _.f.-r..'.
NBERATINA bnD L o o i
MaINTEMANER FuPENIFg ~ T o
FEENRTICK L) 494,98 a77,68 TN GSA A" 190,50
CATALYSY o CHEMICALS 0,00 2,60 2,30 _ 2008 2,40 9,95
SuAiafaL T 70,04 4%9,5§ a8y, 18 410,56 46f, el 18{7,%0
eooe®se ooeovew L 1 2 L 224 oSeses oOooe® L X 21 11 q ]
ELFCTATL PNWFR 0,00 12,23 11,68 11,42 11,18 46,52
JATEd B,00 u,e2 3,77 1,55 3,36 14,90
NPERATING LARUR 0,00 17,60 18,90 16,86 18,23 67,30
NPeRATINE §,6P1 JE§ 0,0h 2,04 2,58 2.4l 2,0} 10,00
MAINTENAMCE | AROR 0,00 102,78 98,68 9,63 94,69 392,7¢
MATNTENAMES &uPPLEIPE ™™ TR, 0 T T 186,197 0 (47,08 thge,08 ~° TJa2,6% 586,07
SUoERVISION 0,00 5,79 5,56 5,4S $,30 22,13
GENERIL BLANY 0,04 Y7.00 V5,87 Y3 ,RY 4,15 T4y ,50
ADMIN, o GFNFRAOL 0,00 15,83 16,17 15,84 15,82 TS )
PRWERTY TANFS o INET T 79,04 0,00 0,00 0,00 0,00 6,00
RYPRADUCY REV 0,00 0,00 0,00 0,00 0,00 n,00
_SURTNTAL n,00 353,21 33s,81 331,78 320,98 1308,69
SURTOTAL M CNSTS 0,00 _8S2,76  B1A,99 802,28 746,15 320,16
cAPgTaL Cne!8
Utpntcvnpre IWVFEYe
MENT CDel 172,59 0ha,S? 612,78 627,30 617,01 274,858
NONSDEPPEPTIARLE »
INVEStH YT £0O8T 1,467 13,98 fo,00 12,06 12,18 S1,.16
JURTATAL CAPTTAL .
cnsts . AT3,089 677,52 64S,3R  a39,36  A29,76  2764,)1
LL L L L X ] ooeeoee [ I XX 1 1] oesswee LI L LX) XL L X X J
TOTAL PRFSENTY VALUF NP
CAPYYAL Am( OPERATTING T e e e R -
AMD MAJMTENANPE (NSTH 173,90 15%0,28 ja6u, 87 144,64 1415,91 5026,19
coeoweoens *ooevew oe®sese seoooe® rXIrrxy Y} L XXX 1)
veooeoese [ A A X XXX ] cOGaeven eeseoeae eooooeoew

ANNUAL PENN T ('“‘“Y‘!)_

ORNDIICT PRYICE 6/ 4MuT1))

24MATIAG, JuMAIAU, 248532084, 2UMARI2A4,

(f&TTARY YQR( DILI.ARGY

ouNDIICY PurCE (& /aMATY
(CUIRENT AL LAKR)
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a. BGC-Lurgi System Custs
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SYSTEM COST DATA

PROCESS: BGC-LURGI
SYSTEM: 1-COAL PREPARATION & FEED
UNIT_OPERATION NUMBER: "

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: N/A

REFERENCE SYSTEM COST: N/A

REFERENCE CAPACITY: N/A

TVA_CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

INCLUDED IN FOLLOWING SHEETS FOR SYSTEM 2

COMPUTATION METHOD: N/A
PRe, CEDpy p
ACE By pn,
=T B e
D-209




;' THE BDM CORPORATION

SYSTEM COST DATA

PROCESS.
SYSTEM:
UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

- T

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

' EXPLANATORY COMMENTS:

BGC-LURGI
2-GASIFICATION
1

GASIFIERS

(1) EPRI-642 CASE MXSC
GASIFIER + ASH HANDLING

(2) EPRI-244 CASE MA
GASIFIER + ASH HANDLING

(1) $49,628,000 MID - '76 DOLLARS
(INSTALLED)GGASIFIER + ASH HANDLING

(2) $66.21 x 10 MID - '75 DOLLARS
GASIFIER + ASH HANDLING

6 OPERATING GASIFIERS + 2 SPARES;
ASH CAPACITY = 1,000 TONS/DAY

2 OPERATING GASIFIERS + 1 SPARE;
ASH CAPACITY = 980 TONS/DAY

(1) GASIFIERS = (%)]

(2) ASH HANDLING = 0.6

. I.  SOME OF THE FOLLOWING COMPUTATION WAS PERFORMED TO REMOVE ASH
HANDLING FROM A TOTAL REFERENCE CCST. THE PERCENT ASH HANDLING
WAS KNOWN FROM THE EPRI-244, CASE MA.

COMPUTATION METHOD:

TOTAL SUC<vSTEM COST = 3/8 x [REFERENCE COST (642,MXSC) - ASH HANDLING

(244 ,MA)

"0ST (244,MA)] x ESCALATION FACTOR
ASH HANDLING COST (244,MA) = v.2163 x (AF-244 MA REFERENCE COST FOR
GASIFICATION AND ASH HANDLING) x CAPACITY FACTOR x ESCALATION FACTOR

D-210
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THE 8DM CORPORATION

SYSTEM COST DATA (CONTINUED)

INPUTS:
REFERENCE SYSTEM COSTS (642 ,MXSC) = $49,628,000 (MID '76 DOLLARS)
REFERENCE SYSTEM COSTS (244 ,MA) = $66.21 x 106 (MID-'75 DOLLARS)

ESCALATION FACTOR (244,MA) = 1.053 (TO JANUARY '76 DOLLARS FROM
MID-7¢ DOLLARS)

CAPACITY FACTOR = (980/1900)°:©
ESCALATION FACTOR = 1.30 (TO JAN. ‘80 DOLLARS FROM JAN '76 DOLLARS)
ASH HANDLING COST (244,MA) = 0.2163 x $66.21 x 10% x
(980/1000)%-6 « 1.053 = $14.90 x 10® (MID - '76 DOLLARS)
RESULTS:

TOTAL SUBSYSTEM COST = $16.93 x 106 (JANUARY '80 DOLLARS)

D-21
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SYSTEM COST DATA

PROCESS: BGC- LURGI

SYSTEM: 2-GASIFICATION

UNIT OPERATION NUMBER: 21

SUBSYSTEM: ASH HANDLING

REFERENCE SOURCE FOR COSTING: EPRI-244, CASE MA

REFERENCE SYSTEM COST: $66.21 x 10% (MID '75 DOLLARS)
REFERENCE CAPACITY: 1,000 TPD

TVA CAPACITY: 730 TPD

RECOMMENDED CAPACITY EXPONENT: 0.6

EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

TOTAL SUBSYSTEM COST = PROPORTION OF REFERENCE SYSTEM COST (RSC) x
REFERENCE SYSTEM COST x CAPACITY FACTOR x ESCALATION FACTOR

INPUTS:
REFERENCE SYSTEM COST = $66.21 x 106 (MID '75 DOLLARS)
PROPORTION OF RSC = .2163 0.6
CAPACITY FACTOR = (730/1000) "~ = .82

ESCALATION FACTOR = 1.37 (FROM MID '75 DOLLARS TO JAN. ‘80 DOLLARS)

RESULTS:
TOTAL SUBSYSTEM COST = $16.25 x 106 (JAN. '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: BGC-LURG!

SYSTEM: 3-GAS COOLING

UNIT OPERATION NUMBER: 21

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: EPRI AF-642 CASE MXSC

REFERENCE SYSTEM COST: $8.94 x 108 (MID '76 DOLLARS)

109.8 x 10° BTU/HR
6

REFERENCE CAPACITY:

TVA CAPACITY: : 130.9 x 10 BTU/HR
RECOMMENDED CAPACITY EXPONENT: 0.6
EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

0.6
TVA SYSTEM cosT = EPRI COST (TVA BTU/HRR)

3 EPRI BTU/H
TOTAL SYSTEM COST = TVA SYSTEM COST x ESCALATION FACTOR
INPUTS:
EPRI COST = $8.94 x 106 (MID '76 DOLLARS)

0.6
_{130.9
CAPACITY FACTOR = (-——]09‘8)

ESCALATION FACTOR = 1.30 (1976 TO 1980 DOLLARS)
RESULTS:

6

TVA SYSTEM COST = $3.31 x 10~ (MID '76 DOLLARS)

TOTAL SYSTEM COST = $4.3 x 10° (JAN. '80 DOLLARS)
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THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS: BGC-LURGI

SYSTEM: 4-ACID GAS REMOVAL (SELEXOL)
UNIT OPERATION NUMBER: 22

SUBSYSTEM: N/A

KEFERENCE SOURCE FOR COSTING: EPRI AF-916 CASE 4B
REFERENCE SYSTEM COST: $54,227,000 (MID '76 DOLLARS)
REFERENCE CAPACITY: 407,775 ACFH

TVA CAPACITY: 389,204.1 AFCH

RECOMMENDED CAPACITY EXPONENT: 0.6

EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

TOTAL SYSTFM COST = REFERENCE SYSTEM COST x CAPACITY FACTOR x
EXCALATION FACTOR

INPUTS:

REFERENCE SYSTEM COST = $54,227,000 (MID '76 DOLLARS)

TVA ACFH )0'5
EPRT ACFH

CAPACITY FACTOR = 1/3 x (
1/3 x (389,204.1/407,775)0-8 = 324
ESCALATION FACTOR = 1.30 (TO JANUARY '80 DOLLARS)
RESULTS:

TOTAL SYSTEM COST = $22.86 x 106 (JANUARY '80 DOLLARS)

D-216

S ermreds b



,
M
,
,
T
N
|
(
M
_
M
]

THE BDM CORPORATION

00°tZ $ 00°tC $ 00°vZ § *INJWIS3IANI TVLIAYI W3LISAS V104

S1SC3 1J3YICNI SN1d 123410 1vi01

12 3 B v ¢ /G S
14 0 L0 S vt $
98°22 ¢ 9822 $ 98°¢¢ $
13 4 |
3INA0H 3INA0K 3INA0H

378VL INFHLISIANI TVIIdYI WILSAS
TYACKIY SYD GIDV ‘t "ON WILSAS ‘SSIJ0¥d I94N1-I98
SYY7100 0861 J0 SNOITVIW °‘INIWISIANI T¥1IdVD

[T

wiol8ns

"ON W3L1SASHNS
"ON W3LSASENS
"ON W3L1SASENS
"ON WILSASENS
"ON W3ILSASENS
‘ON W31SASENS

AINJONIINOD SS3J04d 1viO0L

-iviol8ns

"ON W3L1SASENS
"ON W3LSASENS
‘ON W3L1SASENS
"ON W31SASENS
"ON HW31SASENS
"ON W3L1SASENS

D-217

NOIL1dI¥IS30 WILI




THE 8OM CCRPORATION

SYSTEM COST DATA

PROCESS: BGC-LURGI
SYSTEM: 5-SULFUR RECOVERY & TAIL GAS TREATING
UNIT OPERATION NUMBER: 36
SUBSYSTEM: N/A
REFERENCE SOURCE FOR COSTING: DOE REPORT FE-1775-18, PLANT 2
REFERENCE SYSTEM COST: 9,032,000 (MID '77 DOLLARS)
(TOTAL DIRECT COSTS)
REFERENCE CAPACITY: 181.2 LT/D SULFUR PRODUCT
| TVA CAPACITY: 179.4 LT/D
RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1.  PROCESS NOTE: NORMAL OPERATING RATE OF PLANT 2 IS 240 M/H FEED
ALTHOUGH DESIGN IS 527.5 M/H

- T T

2. PROVIDE 2 TRAINS FOR MODULE 1; 1 OPERATING PLUS 1 SPARE, AND
1 TRAIN FOR EACH ADDITIONAL MODULE.

COMPUTATION METHOD:

] TOTAL SYSTEM CUST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR) x
CAPACITY FACTOR x ESCALATION FACTOR

’ INPUTS:

TOTAL DIRECT COSTS: $9.032 x 106 (JAN. '77 DOLLARS)

INDIRECT COST FACTOR: 0.10 (INCLUDES INDIRECT CONSTRUCTION ENGINEERING/
HOME OFFICE COSTS) 0.6

CAPACITY FACTOR: (179.4/181.2)"" " = ,994

ESCALATION FACTOR: 1.22 (TO JANUARY '80 DOLLARS)

{ RESULTS:

TOTAL SYSTEM COST (MODULE 1): $24.08 x 106

TOTAL SYSTEM COST (MODULE 2-4): $12.04 x 106

D-218




£ e

THE B8DM CORPORATION

G8 el $

8L ¢

vozL ¢

JINGON

G8'EL $

8L s

vocL $

3 INA0KH

G8'EL $ 69°L2 ¢ TINFHISIANT TWLIdYD WILSAS WiO0L

8L $ 9°¢ ¢ v10149nS

"ON WILSASEHNS

"ON W3LSASANS

‘ON W3ILSASENS

"ON WILSASENS

"ON W3ILSASENS

"ON W3L1SASENS
AINIINIINOD SS3II0¥d TV1i0L

[T

toeL s 80°te $ 1lvioi8ns

"ON HIALSASENS

‘ON WILSASENS

"ON W3LSASENS

"ON W3ILSASENS

"ON W31SASEnsS

"ON W31SASENS
S1S02 1J3YIGNT SN1d 133410 Wi0l

T

4 \ NOTL4I¥IS30 W3ill

IINAOK IINACH

J1gyL INIFWLSIANI TWIIdYD WILSAS

AYIA0D3Y ¥N4INS ‘S "ON WILSAS ‘SSIICYd 194N1-298

SHV1I100 0861 40 SNOITTIW ‘INIWISIANI TWLIdYD

s O

D-219

o

e i -,

A




\
|
]
?

e

THE B0OM CORPORATION
SYSTEM COST DA/A
PROCESS: BGC-LURGI
SYSTEM: 6-AIR SEPARATION PLANT
UNIT OPERATION NUBER: 80
SUBSYSTEM: N/A

e AL T

REFERENCE SQURCE FOR COSTING:

LURGI)
REFERENCE SYSTEM COST:

PLANT (5 REQUIRED)

REFERENCE CAPACITY: N/A
TVA CAPACITY: 5@ 1656 TPD @ 514.7 psia 02
RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

2 INSTALLED WITH FIRST MODULE AND 1 WITH EACH ADDITIONAL MCOULE.
COMPUTATION METHOD:

TOTAL SYSTEM COST = NO. OF UNITS x REFERENCE SYSTEM COST
MODULE 1 = 2 x REFERENCE SYSTEM COST
MODULE 2-4 = REFERENCE SYSTEM COST (PER MODULE)
INPUTS:
REFERENCE SYSTEM COST: $34.75 » 10° (JAN. '80 DOLLARS)
RESULTS:
0 x 10% (JANUARY '80 DOLLARS)

69.5
34.75 x log (JANUARY '80 DOLLARS)
73.75 x 10° (JANUARY '80 DOLLARS)

TOTAL MODULE 1 COST: $
TOTAL MODULES 2-4 COST: $
$

TOTAL FACILITY COST: 1

0-220
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THE BOM CORPORATION

j SYSTEM COST DATA

: PROCESS: BGC-LURGI .
k SYSTEM: 7-COMPRESSION N
% UNIT OPERATION NUMBER: 23 ‘;2
) SUBSYSTEM: N/A .
| REFERENCE_SOURCE FOR COSTING: GUTHRIE COST REFERENCE DATA, p. 167
| REFERENCE SYSTEM COST: (SEE BELOW)
i REFERENCE CAPACITY: N/A
, TVA CAPACITY: N/A
} RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

T W

TOTAL SYSTEM COST = EQUIPMENT COST x MODULAR FACTOR
INPUTS:

EQUIPMENT COST: $0.6324 x 106 (JANUARY '80 DOLLARS)
MODULAR FACTOR: 2.21 (INCLUDES MATERAL, LABOR, INDIRECT COSTS)

: RESULTS:
| TOTAL SYSTEM COST = $1.398 (JANUARY '80 DOLLARS)
)

B e
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THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REF RENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

BGC-LURGI

8-PROCESS SOLIDS TREATMENT

K}

N/A

MITTELHAUSER IN-HOUSE COST ESTIMATE

$ .265 x 10° (JANUARY '80 DOLLARS)
(TOTAL DIRECT COSTS)

N/A
N/A
N/A
N/A
N/A

TOTAL SYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)

INPUTS:

TOTAL DIRECT COSTS = $.265 x 10

6

INDIRECT FACTOR = 0.37 (75/25 ASSUMED M/L RATIO FOR CHEMICAL PROCESSES)

RESULTS:

TOTAL SYSTEM COST = $ .363 x 106 (JAN. '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: BGC-LURGI

SYSTEM: 10- INSTRUMENTATION & CONTROL

UNIT OPERATION NUMBER: N/A

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: VENDOR ESTIMATE FROM GENERAL ELECTRI”

REFERENCE SYSTEM COST: $1.5 MILLION FOR A SYSTEM WITH CAPACITY
SUFFICIENT FOR TVA NEEDS. IT IS BASED

UPON A HONEYWELL 4500 SYSTEM.

REFERENCE CAPACITY: N/A
TVA CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

THIS SYSTEM CONTAINS JUST THE NECESSARY MATERIAL FOR THE CENTRALIZED
REMOTE FACILITY. IT CONTAINS SUFFICIENT CABLE TO TRANSMIT SIGNALS
FROM THE PROCESS UNITS, DATA PROCESSING EQUIPMENT, SOFTWARE PACKAGES
FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR PRESENTATION
OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS FOR DIRECT OPERA-
TION OF INDIVIDUAL SYSTEMS.

COMPUTATION METHOD:

TOTAL DIRECT COST
TOTAL SYSTEM COST

(1 + INSTALLATION FACTOR) x REFERENCE COST
() + INDIRECT COST FACTOR) x TOTAL DIRECT COST

it n

INPUTS:
FIELD INSTALLATION FACTOR = 1.10 (ASSUMED)
TOTAL DIRECT COSTS = $3.15 x 106 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR = 0.289 (90/10 ASSUMED M/L RATIO)
RESULTS:
TOTAL SYSTEM COST = $4.060 x 106 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: BGC-LURGI

SYSTEM: 11-COAL HANDLING

UNIT OPERATION NUMBER: 10

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: RESOURCE ENGINEERING INC. - ESTIMATE BASED

ON IN-HOUSE COST DATA. SEE DETAILED EQUIP-
MENT LISTING WHICH FOLLOWS.

REFERENCE SYSTEM COST: $48.1 x iU6 JANUARY '80 DOLLARS (TOTAL
DIRECT COSTS)

REFERENCE CAPACITY: 20,000 TPD

TVA CAPACITY: 30.440 TPD

RECOMMENDED CAPACITY EXPONENT: 0.35

EXPLANATORY COMMENTS:

THIS SYSTEM IS SIZED TO SERVE THE NEEDS OF FOUR (4) MODULES TO
BE BULT ON THE TVA FACILITY.

COMPUTATION METHOD:

TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)

.35
_ TVA CAPACITY
TOTAL DIRECT COST (E+M+L) = REFERENCE COST x <“—K_"""Rgp C PACITY>

INPUTS:
INDIRECT COST FACTOR = .335 (80/20 ASSUMED M/L RATIO FOR SOLIDS
HANDLING)
.35
- {30,440 -
CAPACITY FACTOR = <fﬁfﬁﬁﬁ> =1.158

RESULTS:
TOTAL DIRECT COST (E+M+L) = $55.7 x 106 (JAN. '80 DOLLARS)
TOTAL SYSTEM COST (TVA) = $74.36 x 106 (JAN. '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM 1
COAL HANDLING
(EQUIPMENT FACTORED COSTS)

; DESCRIPTION JAN '80 $ x (10%)
{
1. Continuous barye unloader, elevator type,
3000-3500 TPH, including dock, moorings,
surge bin, conveyors. $ 10.0
2. Open coal storage piles, 1.8 x 106 tons.

Double windows 100' high x (2 x 240') wide x 2,800'.
Costs for site preparation, stockpiling conveyors,

stacker/reclaiming equipment, mobile equipment. 30.0
3. Rotary brakers, three (2N, 15), 1,000 [PH each
50 hp each, 12' d x 22' each. 1.0
} 4, Concrete silos, four, 11,750 tons each,
' 67' d x 150' each. 6.0
|
| 5. Truck dump hopper, 2,000 tons. 0.2
6. Conveyors not included above. 0.3

a. Truck station to crusher, 500 TPH
36" x 500 ft., 0 elevation, 426 fpm, 32 hp.

b. Crusher to silos, 2,160 TPH
60" x 700 ft., 150 ft. elevation, 470 hp,
! 600 fpm. 0.6

TOTAL DIRECT COSTS (E+M+L) = $ 48.1
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THE BOM CORPORATION

I PROCESS:

b SYSTEM:

UNIT OPERATION NUMBER:
SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

T T T -

- TVA_CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

B SYSTEM COST DATA

BGC-LURGI :
12-SOLIDS WASTE RECYCLING/DISPOSAL t
81

N/A

MITTELHAUSER ESTIMATE (FROM IN-HOUSE
COST DATA BASE)

$16.1 x 10° (JANUARY '80 DOLLARS)
(TOTAL DIRECT COSTS)
NOTE: DIRECT COST OF

SOLIDS DISPOSAL AREA = $10 x 106

DIRECT COST OF RUNOFF 5

COLLECTION BASIN = 6.1 x10
16.1 x 10E

N/A

61,000 #/HR SOLIDS (DRY), 2319 GAL/HR,
H,0 W/SOLIDS

0.6

1. SYSTEM IS ESSENTIALLY AN EXCAVATED 20-YEAR AREA FOR SOLIDS
DISPOSAL. INCLUDES EXCAVATION AND CONSTRUCTION OF CLAY LINED
DISPOSAL AREAS AND RUNOFF HOLD POND.

2.  LAND COSTS ARE NOT INCLUDED.

COMPUTATION METHOD:

TOTAL SYSTEM COST = TOTAL GIRECT COST x (1 + INDIRECT COST FACTOR)

INPUTS:
INDIRECT COST FACTOR = 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS
6 HANDLING)
TOTAL DIRECT COST = $16.1 x 10

RESULTS:
TOTAL SYSTEM COST

$21.494 x 106 (JANUARY '8 DOLLARS) FOR SINGLE

MOD. E
D-231
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THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS

SYSTEM

UNIT OPERATION NUMBER:
SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:
TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

INPUTS:
RESULTS:

BGC-LURGI
13-BYPRODUCTS PROCESSING

A3-SULFUR STORAGE & LOADING

N/A

MITTELHAUSER IN-HOUSE COST DATA BASE
$1 x 10% (JANUARY '80 DOLLARS)

N/A

N/A

N/A

N/A

N/A

N/A

TOTAL SYSTEM COST = $1 x 106 (JAN. '80 DOLLARS) FOR EACH MOOULE
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THE BDM CORPORATION

SYSTEM COST DATA

UNIT OPERATION NUMBER:

SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

BGC-LURGI
14-PLANT POWER SYSTEM
87

DISTRIBUTION COSTS FOR INTERNALLY
GENERATED POWER

GUTHRIE COST REFERENCE MATA, FROM
PROCESS PLANT EVALUATION AND CONTROL,

p. 363

$12.1 x 106 (DIRECT + INDIRECT)
('78 DOLLARS)

N/A
17,200 Kw

: N/A

N/A

TOTAL SYSTEM COST = REFERENCE SYSTEM COST x ESCALATION FACTOR2

(1978 TO 1980 DOLLARS)

OISTRIBUTION COST = KILOWATT REQUIREMENT x TOTAL DIRECT COST FACTOR x
(INDIRECT COST FACTOR +1) x ESCALATION FACTOR, (1970 TO 1980 DOLLARS)

INPUTS:

KILOWATT REQUIREMENT = 1
DIRECT COST FACTOR = $10
INDIRECT COST FACTOR = 0
ESCALATION FACTOR] 1.9
ESCALATION FACTOR2 1.1

RESULTS:
TOTAL SYSTEM COST
DISTRIBUTION COST

$13.

7,200 kw

2 £2 (1970 DOLLARS/KILOWATT)
.~.9 (BASED ON 0.72 L/M RATIO)
98 (FROM 1970 BASE YEAR DOLLARS)
4 (FROM 1978 BASE YEAR DOLLARS)

79 x 10% (JAN. 80 DOLLARS)

5.16 x 10° (JAN. ‘80 DOLLARS)
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SYSTEM COST DATA

PROCESS: BGC-LURGI

SYSTEM: 14=-PLANT POWER

UNIT NOERATION NUMBER: 87

SUBSYSTEM: DISTRIBUTION COST FOR EXTERNALLY
GENERATED POWER

REFERENCE SOURCE FOR COSTING: GUTHRIE COST REFERENCE DATA, FROM
PROCESS PLANT EVALUATION AND CONTROL,
p. 363

REFERENCE SYSTEM COST: N/A

REFERENCE CAPACITY: N/A

TVA CAPACITY: 21,275 kw

RECOMMENDED CAPACITY EXPONENT: /A

EXPLANATORY COMMENTS:

THIS SYSTEM CONTAINS NO POWER GENERATING CAPACITY. SYSTEMS COSTS
REPRESENT ONLY CAPITAL REQUREMENTS FOR POWER DISTRIBUTION.

COMPUTATION METHOD:

TOTAL SYSTEM COST = KILOWATT REQUIREMENT x TOTAL DIRECT COST FACTOR x
(1 + INDIRECT COST FACTOR) x ESCALATION FACTOR

INPUTS:
KILOWATT REQUIREMENT = 21,275 kw
TOTAL OIRECT COST FACTOR = $102.62 (1970 DOLLARS/PER KILOWATT)

INDIRECT COST FACTOR = 0.469 (BASED ON 0.72 L/M RATIO)
ESCALATION FACTOR = 1.988 (FROM 1970 BASE YEAR DOLLARS)

RESULTS:

TOTAL SYSTEM COST = $6.376 x 106
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THE BDOM CORPORATION

SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:

COMPUTATION METHOD:

BGC-LURGI

15-STEAM GENERATION/DISTRIBUTION
84

STEAM & CONDENSATE

MITTELHAUSER IN-HOUSE COST ESTIMATE

6

$4.1 x 10, (MID-'78, W/0 INDIRECTS)+

$4.3 x 10® (MID-'78. W/INDIRECTS)

$4.1 x 10% x 1.36 + 4.3 x 10% = $9.9 x 10
(MID-'78 DOLLARS)

6

N/A
N/A
N/A
N/A

TOTAL SUBSYSTEM COST = REFERENCE SYSTEM COST x ESCALATION FACTOR

INPUTS:

ESCALATION FACTOR = 1.14 (1978 TO
REFERENCE SYSTEM COST = $9.9 x 10

RESULTS:

61980 DOLLARS)

TOTAL SUBSYSTEM COST = $11.29 x ]06 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:

COMPUTATION METHOD:

8GC-LURGI

15-STEAM GENERATION/DISTRIBUTION

86

FLUE GAS TREATMENT

MITTELHAUSER IN-HOUSE COST ESTIMATE

$10.8 x 10% (NOVEMBER 1977 DOLLARS)
(TGTAL DIRECT COSTS)

N/A
N/A
N/A
N/A

TOTAL SUBSYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR) x

INPUTS:

ESCALATION FACTOR

TOTAL DIRECT COST = $10.8 x 108
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)

ESCALATION FACTOR = 1.14
RESULTS:

TOTAL SUBSYSTEM COST = $16.74 x 106 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA

PROCESS: BGC=LURGI

SYSTEM: 15-STEAM GENERATION/DISTRIBUTION

UNIT_OPERATION NUMBER: 84

SUBSYSTEM: DISTRIBUTION

REFERENCE SOURCE FOR COSTING: GUTHRIE COST REFERENCE DATA PROCESS PLANT
ESTIMATING, EVALUATION AND CONTROL, p. 365

REFERENCE SYSTEM COST: N/A

REFERENCE CAPACITY: N/A

TVA_CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

TOTAL SUBSYSTEM COST = STEAM REQUIREMENT x (1 + TOTAL DIRECT COST
FACTOR) x (1 + INDIRECT COST FACTOR) x ESCALATION FACTOR (1970 TO
1980 DOLLARS)

INPUTS:

STEAM REQUIREMENT = 600,000 LBS/HR

TOTAL DIRECT COST FACTOR = 0.68 (1970 DOLLARS PER LBS/HR)

INDIRECT COST FACTOR = 0.488 (BASED ON AN L/M RATIO OF 0.82)

ESCALATION FACTOR = 1.988

RESULTS:

TOTAL SUBSYSTEM COST = $2.982 x 106 (JANUARY '80 DOLLARS)
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; THE BOM CORPORATION

SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SQURCE FOR COSTING:

!

|

{ REFERENCE SYSTEM COST:
}

|

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

b
L EXPLANATORY COMMENTS:
i

COMPUTATION METHOD:

| TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR) :
CONTINGENCY = TOTAL SYSTEM COST x CONTINGENCY FACTOR y

INPUTS:

TOTAL DIRECT COSTS
FIRE POND $120,000
CLARIFIER 317,000
RECARBONATOR 27,000
CHEM FEED 50,000
$522,000

CONTINGENCY FACTOR (INCLUDES PUMPS) = 15%
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED M/L RATIO)

RESULTS:

TOTAL SUBSYSTEM COST = $0.709 x 10

CONTINGENCY = $.106 x 10°

L .
ol v S Ee i

8GC-LURGI
16-WATER SUPPLY
85

RAW H,0 CLARIFIER

2

MITTELHAUSER IN-HOUSE COST DATA BASE
(SEE BELOW)

$.522 x 10° (JANUARY '80 DOLLARS)
(TOTAL DIRECT COSTS) (SEE BELOW)

N/A
N/A
N/A
N/A

6
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THE BDM CORPORATION

PROCESS:

SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

SYSTEM COST DATA

BGC-LURGI
16-WATER SUPPLY
85
DEMINERALIZERS

MITTELHAUSER IN-HOUSE COST DATA BASE
(SEE BELOW)

$3.413 x 10° (JANUARY '80 DOLLARS)
(TOTAL DIRECT COSTS) (SEE BELOW)

REFERENCE CAPACITY: N/A
TVA CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS - CONTINGENCYy) x

CONTINGENCY2

INPUTS:
TOTAL DIRECT COSTS:
FILTERS
DEMINERALIZERS

CHEM STORAGE TANKS
CONTINGENCY]

CONTINGENCY, = 15%

2
INDIRECT COST FACTOR
RESULTS:

TOTAL SUBSYSTEM COST

(1 + INDIRECT COST FACTOR)

= TOTAL SYSTEM COST x CONTINGENCY2 FACTOR

$ 100,000
2,260,000
53,000
100,000
$3,413,000

0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)

$4,505,680 (JANUARY '80 DOLLARS)

CONTINGENCY2 =$.23 x 108 (JANUARY '80 DOLLARS)
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;F " THE BDM CORPORATION
o
» SYSTEM COST DATA
PROCESS: BGC-LURGI
SYSTEM: 17-COOLING WATER
| UNIT OPERATION NUMBER: 39
SUBSYSTEM: COOLING TOWER
REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST DATA BASE
(SAME AS K-T 5.2.1 CASE)
: REFERENCE SYSTEM COST: $4.0 x 10° (JANUARY '80 DOLLARS)
| (TOTAL DIRECT COST)
t REFERENCE CAPACITY: 75,000 GPM
| TVA_CAPACITY: 57,206 GPM
RECOMMENDED CAPACITY EXPONENT: 0.6
EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

- T

TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)

TVA_CAPACITY\C-©
REF CAPACITY

, TOTAL DIRECT COST = REFERENCE SYSTEM COST x (

INPUTS:

it

TOTAL DIRECT COST = $4 x 10% x (57206/75000)0" 8

6

4 x 10% x .850 (CAPACITY FACTOR) = $3.4 x 10
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)
% RESULTS:

TOTAL SUBSYSTEM COST = $4.624 x 106 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA

' PROCESS: BGC~- LURGI

) SYSTEM: 17-COOLING WATER
UNIT_OPERATION NUMBER: 39
) SUBSYSTEM: EVAPORATION
REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST DATA BASE
: REFERENCE SYSTEM COST: $ .400 (JANUARY ‘80 DOLLARS)
(TOTAL DIRECT COSTS)
| REFERENCE CAPACITY: N/A
} TVA_CAPACITY: N/A
| RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS: N/A

)

]

; COMPUTATION METHOD:

| TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)

INPUTS:

TOTAL DIRECT COSTS: $ .400 x 10°
INDIRECT COST FACTOR: 0.36 (75/25 ASSUMED M/L RATIO)

RESULTS:
TOTAL SUBSYSTEM COST = $0.544 x 106 (JANUARY '80 DOLLARS)
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS: BGC-LURGI

SYSTEM: 18-WASTE WATER TREATMENT

UNIT OPERATION NUMBER: 3

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: EPRI AF-244 CASE MA

REFERENCE SYSTEM COST: $61.69 x 108 (MID '75 DOLLARS)
REFERENCE CAPACITY: SEE BELOW

TVA _CAPACITY: SEE BELOW

RECOMMENDED CAPACITY EXPONENT: 0.6

EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

TOTAL SUBSYSTEM COST = REFERENCE SYSTEM COST x CAPACITY FACTOR x
ESCALATION FACTOR

INPUTS:
REFERENCE SYSTEM COST = $61.69 x 106 (MID '75 DOLLARS)

—

0.6 0.6
CAPACITY FACTOR = 0.535 x (2831‘;31-3) + 0.465 x(-s—}m:-ng“)

= .,223 + .138 = .36
ESCALATION FACTOR = 1.37 (1975 TO 1980 DOLLARS)

RESULTS:
TOTAL SUBSYSTEM COST = $30.52 x 106 (JANUARY '80 DOLLARS)
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE_SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:

COMPUTATION METHOD:

TOTAL SUBSYSTEM COST = (TOTAL
(1 + INDIRECT COST FACTOR)

BGC-LURGI

18-WASTE WASTE TREATMENT
37

BIOXIDATION

MITTELHAUSER IN-HOUSE COST DATA BASE
(SEE BELOW)

$2.156 x 10° (JANUARY '80 DOLLARS)
(TOTAL DIRECT COST)

N/A
N/A
N/A
N/A

DIRECT COST - CONTINGENCY) x

INPUTS:
TOTAL DIRECT COST: EQUALIZER BASIN $ 35,000
ARRATION 625,000
CLARIFIER 27,000
VACUUM FILTER 150,000
SAND FILTER 178,000
RO UNIT 700,000
CONTINGENCY 441,000
TOTAL $2,156,000 (INCLUDES PUMPS,

CHEM. FEED EQUIP.
FOR MIXED PROCESS,
AND INSTRUMENTS)

INDIRECT COST FACTOR: 0.36 (75/25 ASSUMED M/L RATI()

RESULTS:

TOTAL SUBSYSTEM COST = $2.35 x 106 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA

’ PROCESS: BGC-LURGI

; SYSTEM: 18-WASTE WATER TREATMENT
' UNIT OPERATION NUMBER: 37
) SUBSYSTEM: CARBON CONTACTOR
REFERENCE_SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST DATA BASE
: REFERENCE SYSTEM COST: $.525 x 10° (JANUARY '80 DOLLARS)
(TOTAL DIRECT COST)
E REFERENCE_CAPACITY: N/A
| TVA_CAPACITY: N/A
| RECOMMENDED CAPACITY EXPONENT: N/A
i EXPLANATORY COMMENTS: N/A
' COMPUTATION METHOD: '

TOTAL SUBSYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COST = § .525 x 10°
, INDIRECT COST FACTOR = 0.37 (75/25 ASSUMED M/L RATIO rUR CHEMICAL
PROCESSES)
L RESULTS:

TOTAL SUBSYSTEM COST = $ .72 x 106 (JANUARY '80 DOLLARS)
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THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS: BGC- LURGI

SYSTEM: 19-BUILDING & SUPPORT FACILITIES

UNIT OPERATION NUMBER: 88

SUBSYSTEM: N/A

REFERENCE_SOURCE FOR COSTING: EVALUATION OF INTERMEDIATE - BTU COAL
GASIFICATION SYSTEMS FOR RETROFITING
POWER PLANTS, EPRI AF-531,AUGUST 1977

REFERENCE SYSTEM COST: N/A

REFERENCE CAPACITY: N/A

TVA_CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

INVESTMENT FOR SERVICE FACILITIES SUCH AS MAINTENANCE SHOPS, STORES,
COMMUNICATIONS, SECURITY, AND OFFICES IS ESTIMATED AT 4.985% OF DIRECT
INVESTMENT. THIS ESTIMATE WAS PREPARED BY TVA BASED ON THEIR CON-

STRUCTION EXPERIENCE.

COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT SYSTEM INVESTMENTS x (.049)

WHERE ;

1. TOTAL DIRECT COSTS TOTAL SYSTEM CAPITAL INVESTMENT -

INDIRECT COSTS
TSCI-TDSI x INDIRECT COST FACTOR

) )
= [T 7 INDIRECT COST FACTORS) * '°¢I

"

INPUTS:

INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO&
SUBTOTAL FOR TOTAL SYSTEM CAPITAL INVESTMENT = $1097.174 x 10
(EXCLUDING BUILDING & SUPPORT)

il
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THE BDM CORPORATION

RESULTS:
TOTAL DIRECT COST

TOTAL SYSTEM COST

SYSTEM COST DATA (CONTINUED)

$1097.174 x 10% x .74

$811.909 x 106 (JANUARY '80 DOLLARS)

$39.784 «x 10° (JANUARY '80 DOLLARS)
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BGC-Lurgi "Instant Plant" Capital Costs
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c. BGC-Lurgi Operations and Maintenance Cost
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THE DM CORPORATION

ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS
BGC-LURGI PROCESS
MILLIONS OF JAN. '80 DOLLARS

G ANNUAL
N NET ANNUAL PER cost ’
' {TEM DESCRIPTION UNITS REQUIREMENTS REQUIREMENTS  uNIT (108
FEEDSTOCK:  (KENTUCKY #9 SEAM, waTy 167,116 54,897,606 $1.25/ 68. 620
DEEP MINE)* MMBTU/DAY MBTU/YEAR T
CATALYST & CHEMICAL MAKE-UP $0.423
SUBTOTAL FEED & CHEM 69.043
ELECTRIC POWER KM 21,295 1.68 x 108 $.027/ $ 4,530
v KWN/YEAR KWH
WATER KGAL 2,746,089 902,080,000  $0.8/ $ 720
GAL/DAY GAL/YEAR KGAL
OPERATNG LABOR (1 6% OF 1/4 OF TFI) $ 5.546
OPERATING SUPPLIES (15% OF 0.1) s .22%
MAINTENANCE LABOR (1 6% OF 1/4 OF TFI) $ 5.548
MAINTENANCE SUPPLIES (2.4% OF 174 OF TFI) $ 8,322
SUPERVISION 29952 MRS 29952 HRS $18.83/ § .%60
HR

GENERAL PLANT STAFF (30% OF O.L AND M L. AND SUP) $ 2.202
ADMINISTRATION AND GENERAL OVERMEAD (5% OF 0&M LESS FEENSTOCK AND CHEM. ) $ 1. 184

:

PROPERTY TAKES AND INSURANCE -0- /
GROSS ANNUAL OPERATING $24.871
& MAINTENANCE COSTS '
BYPROQUSTS CREDITS MMBTU 50,444 1.657 x 107 $1/ $16.570

MMBTU/DAY MMBUT/ YEAR MMBTY

NET ANNUAL OPERATING $ 8.301
& MAINTENANCE COSTS

TOTAL $77.344

* MEAN BTU VALUE OF FEEDSTOCK = 10,980 BTU/LB.
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APERATING AND L L
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VECDW!"C; v, 00 To6, §8 727,08 Fid,un 698, 31 2RIa 18
CATALYSY o CHEMICAL S n,00 Heb? S L. 1T G,31 17,85 _
SURTATAT f,0f 181,02 731,87 Tian, A6 '752 (Y4 2012, 80
LI XX 1 13 oOsoe® (T ry 1zl Poaese® [ T X 1T X 1] L L2 11 1]
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CAPTTAL AND NPERGTINNG _
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THE BDM CORPORATION

‘ BGC LURGI PROCESS
} FISCAL YEAR CASH FLOW SUMMARY
CONSTANT 1980 DOLLAR PRICE SCHEME

)
| FISCAL CAPITAL CAPITAL TOTAL
b YEAR INVESTMENT 0&M RECOVERY COSsTS REVENUE
’ 1980 11.06 0.00 0.00 11.06 0.00
1981 45.33 0.00 0.00 45.33 0.00
1982 178. 41 0.00 0.00 178. 41 0.00
i 1983 431.26 0.00 0.00 431.26 0.00
1984 628.06 0.00 0.00 628. 06 0.00
) 1985 596.57 42.07 45.16 683.80 65.19
l 1986 394.47 128.00 114,59 637.06 195.56
1987 119.70 300. 64 225.27 645.61 456. 31
J 1988 0.00 345.77 239.35 585.12 521.49
i 1989 0.00 348. 02 223.66 571.68 521.49
1990 0.00 350.44 208.99 $59.43 521.49
199 0.00 353.16 195. 35 548. 51 521.49
1992 0.00 355. 91 182.54 538.45 521.49
{ 1993 ¢.Co 358.69 170.58 529. 27 521.49
1 1994 0.00 361.49 159.43 520.94 521.49
' 1995 0.00 364. 33 149.03 513.36 521.49
1996 0.00 367.20 139. 26 506. 46 521.49
1997 0.00 367.69 130.16 497.85 521.49
1998 0.00 368.19 121.63 489.82 521. 49
1999 0.00 36€.69 113.68 482.37 521.49
2000 0.00 369. 21 106. 26 475.47 521.49
2001 0.00 369.72 99. 3 469.03 521.49
2002 0.00 370.25 92.79 463.04 521.49
' 2003 0.00 370.78 86.74 457.52 521.49
2004 0.00 371.32 81.06 452. 38 521.49
2005 0.00 325.37 64.08 389.45 456. 31
2006 0.00 232.75 41.18 273.93 325.93
2007 0.00 46.62 7.96 54.58 65.19

ALL FIGURES IN MILLIONS OF FISCAL 1980 DOLLARS

D-268
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THE BDOM CORPORATION

SYSTEM COST DATA

PROCESS: LURGI
“ SYSTEM: 2-GASIFICATION

UNIT OPERATION NUMBER: 20

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: EPRI AF-244 CASE MA

f
) REFERENCE SYSTEM COST: “GASIFICATION & ASH HANDLING"

|

i $66.21 x 10% (MID '75 DOLLARS)
. (INSTALLED COST)
|

REFERENCE CAPACITY:

1000 TONS/DAY

TVA CAPACITY:
745.6 TONS/DAY

)
:
? RECOMMENDED CAPACITY EXPONENT: (SEE BELOW)

|
(1) GASIFIERS = (f%)
(2) ASH HANDLING = 0.6

EXPLANATORY COMMENTS:

REFERENCE COSTS COMBINE GASIFICATION AND ASH HANDLING.

COMPUTATION METHOD:

OTAL SYSTEMS COST =

0.7837 x REFERENCE COST x } + [0.2163 x REFERENCE COST x (

ool ~4

1

INPUTS:

REFERENCE COST: $66.21 x 106 (MID-75 DOLLARS) (INSTALLED COST)

% COST OF GASIFIER = 78.37%
% COST OF ASH HANDLING = 21.63%
ESCALATION FACTOR: 1.37 (MID-75 TO JANUARY 80 DOLLARS)

D-274

16 OPERATING + 2 SPARE; ASH CAPACITY =

6 OPERATING + 1 SPARE; ASH CAPACITY =

REFERENCE
COSTS ARE SPLIT BY % COSTS AND SCALED USING SEPARATE CAPACITY FACTORS.

745.6\0- ©
1,000
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f THE BDM CORPCRATION
|
SYSTEM COST DATA (CONTINUED)
RESULTS:
| TOTAL SYSTEMS COST = $20.17 x log + $12.01 x 106
= $32.19 x 106 (MID-75 DOLLARS)

5 TOTAL SYSTEMS COST = $44.08 x 10 (JANUARY '80 DOLLARS)

i
| -

H
B
|
N
l &
,'
b
!
?
|
r
]
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THE 8DM CORPORATION

SYSTEM COST DATA

UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

: REFERENCE SYSTEM CQST:

| 3 REFERENCE CAPACITY:

i

|

TVA _CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

TVA COST = 2 x §§51 X (

INPUTS:

LURGI
3-GAS COOLING

21

N/A

EPRI AF-642 CASE MXSC

$8.94 x 10° (MID-76 DOLLARS)
109.8 x 16° BTU/HR
458.3 x 10° BTU/HR
0.6

N/A

TvA BTU/HR \0+8
EPRT BTU/MR

REFERENCE COST = $8.94 «x 106 (MID-76 DOLLARS)

| \ RESULTS:

CAPACITY FACTOR = 2/3 x (458.3/109.8)%-8 = 1.57
ESCALATION FACTOR FOR JANUARY ‘80 DOLLARS = 1.30

TVA COST = $8.94 x 10% x 1.57 = 14.04 x 10° (MID-76 DOLLARS)

TVA COST IN JANUARY '80 DOLLARS = $18.25 x 106
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: LURGI
? SYSTEM: 4-ACID GAS REMOVAL (SELEXOL)
UNIT OPERATION NUMBER: 22
| SUBSYSTEM: N/A
o REFERENCE SOURCE FOR_COSTING: EPRI AF-916 CASE 48
o REFERENCE SYSTEM COST: N/A
| E REFERENCE CAPACITY: 407,775 ACFH
: TVA CAPACITY: 481,686 ACFH
RECOMMENDED CAPACITY EXPONENT: 0.6
EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

EPRI COST [ TVA ACFH 0.6
=73 X\ EPRT ACFH

TVA COST =
INPUTS:
REFERENCE COST = $54,227,000 (MID-1976 DOLLARS)
ESTIMATED REFERENCE COST OF ONE TRAIN = $18,075,666
CAPACITY FACTOR = (481,686/407,775)%:8 = 1.
| ESCALATION FACTOR FOR JANUARY '80 DOLLARS = 1.30
TOTAL SYSTEM COST = $18.076 x 10% x 1.1 = $19.884 (MID-'76 DOLLARS)
RESULTS:

TOTAL SYSTEM COST = $25.847 x 106 (JANUARY '80 DOLLARS)
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS: LURGI

SYSTEM: 5-SULFUR RECOVERY & TAIL GAS TREATING
UNIT OPERATION NUMBER: 36

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: DOE REPORT FE-1775-18, PLANT 2
REFERENCE SYSTEM COST: $9,032,000 (MID '77%)

REFERENCE CAPACITY: 181.2 LT/D SULFUR PRODUCT

TVA CAPACITY: 158.1 LT/D SULFUR PRODUCT

RECOMMENDED CAPACITY EXPONENT: 0.6

EXPLANATORY COMMENTS:

1. PROCESS NOTE: NOMINAL OPERATING RATE FOR PLANT 2 IS 240 M/H
FEED ALTHOUGH DESIGN IS 527.5 M/H.

2. PkuVIDE 2 TRAINS FOR MODULE, 1 OPERATING PLUS 1 SPARE, AND
1 TRAIN FOR EACH ADDITIONAL MODULE.

COMPUTATION METHOD:

TOTAL SYSTEM COST = REFERENCE COST x NO. OF TRAINS

x INDIRECT FACTOR x (%%é—%%%)

INPUTS:
REFERENCE COST = $9,032,000 (MID-1977 DOLLARS)

ADJUSTMENT TO INCLUDE INDIRECT CONSTRUCTION ENGINEERING/HOME OFFICE
COSTS = 1.10

ADJUSTED REFERENCE COST = $9,935,200
CAPACITY FACTOR = (158.1/181.2)0-8

.92
NUMBER OF TRAINS (MODULE 1) = 2
NUMBER OF TRAINS (MODULES 2, 3, 4)

1
ESCALATION FACTCR = 1.22 (1977 TO 1980 COLLARS)
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, |
SYSTEM COST DATA (CONTINUED)
| RESULTS: |
}
) TOTAL SYSTEM COST = $9,935,200 x .92 x 2 TRAINS FOR MODULE 1 = i
| $18,280,768 (MID-'77 DOLLARS FOR MODULE I)
j TOTAL SYSTEM COST FOR MODULE I = $22.30 x 108 (JANUARY '80 DOLLARS) g
TOTAL SYSTEM COST FOR MODULES 1I, III, AND IV = $11.15 x 108
(JANUARY ‘80 DOLLARS)
I
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THE BDM CORPORATION

| SYSTEM COST BATA

PROCESS: LURGI
, SYSTEM: £-AIR SEPARATION
: UNIT OPERAYION NUMBER: 80
‘ SUBSYSTEM: N/A
REFERENCE SOURCE FOR COSTING: MITTELHAUSER COST CURVES (ENCLOSED)
: REFERENCE SYSTEM COST: $35.0 x 10° EACH (5 REQUIRED)
| REFERENCE CAPACITY: N/A
’ TVA CAPACITY: 5 x 1,680 TPD @ 514.7 PSI 0,
f RECOMMENDED UAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:
2 INSTALLED WITH FIRST MODULE AND 1 WITH EACH ADDITIONAL MODULE.

} COMPUTATION METHOD:
:
; TOTAL SYSTEM COST = NO. OF UNITS x REFERENCE SYSTEM COST

INPUTS:

2 ~ MODULE 1
1 ~ MODULES 2-4

5 TOTAL 6

REFERENCE SYSTEM COST = $35.0 x 10° (JANUARY '80 DOLLARS)

NO. OF UNITS

RESULTS:
TOTAL MODULE 1 COST = $70 x 10°
TOTAL MODULE 2-4 COST = $35 x 10° (FOR EaCH MODULE)

TOTAL FACILITY COST = $175 x 106 (JANUARY ‘80 DOLLARS)
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THE BDOM CORPORATION

SYSTEM COST DATA

PROCESS: LUFGI

SYSTEM: 7-COMPRESSION

UNIT OPERATION NUMBER: 23

SUB3YSTEM: N/A

REFERENCE SOURCE FOR COSTING: GUTHRIE p. 167
MODULAR FACTOR = 2.21

REFERENCE SYSTEM COST: N/A

REFERENCE CAPACITY: N/A

TVA CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS: N/A

COMPUTATION METHQD:

TOTAL SYSTEM COST = EQUIPMENT COST x MODULAR FACTOR.

INPUTS:

$690,770 (JANUARY '80 DOLLARS)
2.21

EQUIPMENT COST
MODULAR FACTOR

{1}

RESULTS:
TOTAL SYSTEM COST = $1.53 x 106 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

SYSTEM COST DATA

<URGI

8-PROCESS SOLIDS TREATMENT

3N

N/A

MITTELHAUSER IN-HOUSE COST ESTIMATE

$265,000 DIRECT COST ESTIMATE
(JANUARY '80 DOLLARS)

REFERENCE CAPACITY: N/A
TVA CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS: N/A

COMPUTATION METHOQD:

TOTAL SYSTEMS COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)

INPUTS:

LIME DEWATERING PONDS
CONVEYOR
TOTAL DIRECT COST

INCLUDES ALL PUMPS, INSTRUMENTS
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED M/L RATIO)

RESULTS:

TOTAL SYSTEM COST = $360,400 (JANUARY '80 DOLLARS)
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UNIT OPERATION NUMBER:

SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

SYSTEM COST DATA

LURGI

10-INSTRUMENTATION AND CONTROL

N/A

N/A

VENDOR ESTIMATE FROM GENERAL ELECTRIC
$1.5 MILLION FOR A SYSTEM WITH CAPACITY
SUFFICIENT FOR TVA NEEDS. IT IS BASED
UPON A HONEYWELL 4500 SYSTEM.

N/A

N/A

N/A

THE SYSTEM CONTAINS JUST THE NECESSARY MATERIAL FOR THE CENTRALIZED OF
IT CONTAINS SUFFICIENT CABLE TO TRANSMIT SIGNALS
FROM THE PROCESS UNITS; DATA PROCESSING EQUIPMENT, SOFTWARE PACKAGES
FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR PRESENTATION
OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS FOR DIRECT
OPERATION OF INDIVIDUAL SYSTEMS.

REMOTE FACILITY.

COMPUTATION METHOD:

TOTAL DIRECT COST
TOTAL SYSTEM COST

INPUTS:

+ INSTALLATION FACTOR) x REFERENCE COST
+ INDIRECT COST FACTOR) x TOTAL DIRECT COST

FIELD INSTALLATION FACTOR = 1.10 (ASSUMED)

TOTAL DIRECT COSTS = $3.15 x 106 (JANUARY '80 DOLLARS)

INDIRECT COST FACTOR = 0.289 (90/10 ASSUMED M/L RATIO)

RESULTS:

TOTAL SYSTEM COST = $4.060 x 106 (JANUARY '80 DOLLARS)
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1 THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: LURGI

SYSTEM: 11-COAL HANDLING

UNIT_OPERATION NUMBER: 10

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: RESOURCE ENGINEERING, INC. ESTIMATE BASED
ON IN-HOUSE COST DATA. SEE DETAILED

EQUIPMENT LISTING WHICH FOLLOWS.

$48.1 x 106 (JANUARY ‘80 DOLLARS) (TOTAL

REFERENCE SYSTEM COST:
DIRECT COST)

REFERENCE CAPACITY: 20,000 TPD
TVA CAPACITY: 30,440 TPD
RECOMMENDED CAPACITY EXPONENT: 0.35
EXPLANATORY COMMENTS: N/A

COMPUTATION METHQD:

TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
TOTAL OIRECT COST (E+M+L) = REFERENCE COST x CAPACITY FACTOR

0.35
_ TVA_CAPACITY
CAPACITY FACTOR = <;EFE§ENEE‘EK$KEITY>

INPUTS:
REFERENCE SYSTEM COST = $4u.1 x 106 (JANUARY '80 DOLLARS)

INDIRECT COST FACTOR = 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS
HANDLING)
0.35

CAPACITY FACTOR = (%%4%%%) T 21,158

RESULTS:

TOTAL DIRECT COST 6

$55.699 x 10
$74.36 x 10° (JANUARY '80 DOLLARS)

1}

TOVAL SYSTEM COST
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THE BOM CORPORATION

SYSTEM N
COAL HANDLING
(EQUIPMENT FACTORED COSTS)

DESCRIPTIQON

1. Continuous barge unloader, elevator type,
3,000-3,500 TPH, including dock, moorings,
surge bin, conveyors

2. Open coal storage piles, 1.8 x 106 tons
Double windows 100' high x (2 x 240') wide x 2,800’
Cocts for site preparation, stockpiling conveyors,
stacker/reclaiming equipment, mobile equipment

3. Rotary brakers, three (2N, 15), 1,000 TPH each
50 hp each, 12' ¢ x 22' each

4. Concrete silos, four, 11,750 tons each,
67' ¢ x 150' each

5. Truck dump hopper, 2,000 tons
6. Conveyors not included above

a. Truck station to crusher, 500 TPH
36" x 500 ft., O elevation, 426 fpm, 32 hp

h. Crusher to silos, 2,160 TPH
60" x 700 ft., 150 ft. elevation, 470 hp,
600 fpm

TOTAL DIRECT COSTS (E+M+L) =

D-294
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: LURGI
SYSTEM: 12-S0LIDS WASTE RECYCLING/DISPOSAL
UNIT OPERATION NUMBER: 81
SUBSYSTEM: N/A
REFERENCE SOURCE FOR COSTING: MITTELHAUSER ESTIMATE (FROM IN-HOUSE
COST DATA BASE)
REFERENCE SYSTEM COST: $16.1 x 106 (JANUARY ‘80 DOLLARS) (TOTAL
DIRECT COSTS)
NOTE: INSTALLED COST OF SOLIDS DISPOSAL AREA; $10.0 x 102
INSTALLED COST OF RUN OFF COLLECTION BASIN: 6.1 x 10
$16.1 x 10E
REFERENCE CAPACITY: N/A
TVA CAPACITY: 61,000 #/HR SOLIDS (DRY), 2319 GAL/HR

HZO W/SOLIDS
RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1. SYSTEM IS ESSENTIALLY AN EXCAVATED 20 YEARS AREA FOR SOLID
DISPOSAL. INCLUDES EXCAVATION & CONSTRUCT OF CLAY LINED
DITPOSAL AREA.

2.  LAND COSTS ARE NOT INCLUDED

COMPUTATION METHOD:

TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:

INDIRECT COST FACTOR = 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS
6 HANDLING)

TOTAL DIRECT COST = $16.1 x 10

RESULTS:

TOTAL SYSTEM COST = $21.494 x 106 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

‘ COMPUTATION METHOD:

INPUTS:
| RESULTS:
! TOTAL SYSTEM COST = $1 «x

SYSTEM COST DATA

LURGI

13-BYPRODUCTS PROCESSING
83-SULFUR STORAGE & LOADING
N/A

MITTELHAUSER (IN-HOUSE COST DATA BASE)
$1 x 106 (JANUARY '80 DOLLARS)
N/A

N/A

N/A

N/A

N/A

N/A

106 (JANUARY '80 DOLLARS) FOR EACH MODULE
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS: LURGI
f SYSTEM: 14-PLANT POWER SYSTEM
| UNIT OPERATION NUMBER: 87
) SUBSYSTEM: POWER GENERATION
REFERENCE SOURCE FOR COSTING: GUTHRIE COST REFERENCE DATA, FROM PROCESS
' PLANT AND CONTROL
; REFERENCE SYSTEM COST: $10 x 10° MID-1978 (REFER TO FOLLOWING
PAGE) (DIRECT + INDIRECT COST)
; REFERENCE CAPACITY: N/A
| TVA _CAPACITY: 14,100 KW FOR SINGLE MODULE
| RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

TOTAL SYSTEM COST = REFERENCE SYSTEM CCST x ESCALATION FACTOR
INPUTS:

J ESCALATION FACTOR = 1.14 6
REFERENCE SYSTEM COST = $10 x 10~ (MID-1978)

RESULTS:

TOTAL SYSTEM COST = $11.4 x 106 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

: PLANT POWER

POWER GENERATED

650 PSIG, 750°F - 150 PSIG = 9.0 MW = 12,100 HP
50 PSIG, SA1. - COND. = 9.1 MW = 6,800 HP
47 MW = 18,900 HP

) ]
14,100 KW TURBOGENERATOR = 5.5 x 10% x (1.88) = $10.3 x 10° (MID-'78)
(INCLUDES STEAM GENERATING FACILITY)

[«)}

BACKOUT BOILER SAY GENERATING 650 PSIG, 750°F STEAM
STM TURBINE n = 79%, GENERATOR n = 95%

STM RATE

7.201 LB/KWHR

. 14,100 _
= 5t g5y * 7.201 = 135,290 LB/HR

BASE COST = $800,000 MID-1970
$1,392,000 MID-1978 @ 250 PSIG, 100°F SH
$2,859,000 MID-1978 @ 550 PSIG, 750°F

$5,106,000 MID-1978 TOTAL MODULE

|
| 14,100 KW TURBOGENERATOR

TVA = 10.3 x (1.462) - 5.1 = $10 x 106 MID-1978

D-301
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS: LURGI
SYSTEM: 14-PLANT POWER

UNIT OPERATION NUMBER: 87

SUBSYSTEM: PLANT DISTRIBUTION
REFERENCE_SOURCE FOR COSTING: GUTHRIE COST REFERENCE DATA
REFERENCE SYSTEM COST: $102.62 (1970 DOLLARS/KILOWATT)
REFERENCE CAPACITY: N/A

TVA CAPACITY: 16264.078 KW

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

THIS PROCESS DOES NOT INCLUDE ANY POWER GENERATING CAPACITY. SYSTEM
COSTS REPRESENT ONLY POWER DISTRIBUTION NEEDS.

COMPUTATION METHOD:

SYSTEM COST = KILOWATT REQUIREMENT x TOTAL DIRECT COST FACTOR
(1 + INDIRECT COST FACTOR) x ESCALATION FACTOR

INPUTS:
KILOWATT REQUIREMENT = 16264.078 KW
TOTAL DIRECT COST FACTOR = $102.62 (1970 DOLLARS/PER KILOWATT)

INDIRECT COST FACTOR = 0.469 (BASED UPON 0.72 L/M RATIO)
ESCALATION FACTOR = 1.988 (FROM 1970 TO 1980 DOLLARS)

RESULTS:
TOTAL SYSTEM COST = $4.874 x 106 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

TOTAL SYSTEM COST = REFERENCE
FACTOR) x ESCALATION FACTOR

INPUTS:

REFERENCE SYSTEM COST = $15.9

LURGI

15-STEAM GENERATION, DISTRIBUTION
86

FLUE GAS TREATMENT

MITTELHAUSER IN-HOUSE COST ESTIMATE
$15.9 x 10° (NOVEMBER 1977)

N/A

N/A

N/A

N/A

SYSTEM COST x (1 + INDIRECT COST

x 108 (NOVEMBER 1977)

INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)

ESCALATION FACTOR = 1.14 (FROM NOVEMBER 1977 TO JANUARY '80 DOLLARS)

RESULTS:

TOTAL SYSTEM COST = $24.65 x

10% (JANUARY '80 DOLLARS)
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P

| SYSTEM COST DATA

PROCESS: LURGI

SYSTEM: 15=-STEAM GENERATION & DISTRIBUTION

UNIT OPERATION NUMBER: 84 - STEAM & CONDENSATE

SUBSYSTEM: COAL-FIRED BOILER & ESP

REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST ESTIMATE

REFERENCE SYSTEM COST: 2 BOILERS @ $7.2 «x 106 (MID 78 DOLLARS)
(DIRECT COSTS)

REFERENCE CAPACITY: N/A

TVA _CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

TOTAL SYSTEM COST = REFERENCE SYSTEM COST x (1 + INDIRECT COST
FACTOR) x ESCALATION FACTOR

INPUTS:
REFERENCE SYSTEM COST = $14.4 x 106 DIRECT COSTS (MID 78 DOLLARS)

INDIRECT COST FACTOR = (.36 (75/25 ASSUMED "NORMAL" M/L RATIO)
ESCALATION FACTOR = 1.14 (MID 78 TO JANUARY '80 DOLLARS)

RESUL.TS:

108 (MID '78 DOLLARS)
(JANUARY '80 DOLLARS)

TOTAL INSTALLED COST = $19.58 «x

TOTAL SYSTEM COST = $22.32 x 10°

D-3C5
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: LURGI
SYSTEM: 15-STEAM GENERATION/DISTRIBUTION
UNIT OPERATION NUMBER: 84

SUBSYSTEM: PLANT DISTRIBUTION
REFERENCE_SOURCE FOR COSTING: GUTHRIE COST REFERENCE DATA

PROCESS PLANT ESTIMATED EVALUATION AND
CONTROL, p. 365

REFERENCE SYSTEM COST: TOTAL DIRECT COST FACTOR = 1.68 (1970
DOLLARS PER LBS/HR)

REFERENCE_CAPACITY: N/A

TVA _CAPACITY: STEAM REQUIREMENT = 1 x 10% LBS/HR

RECOMMENDED CAPACITY EXPONENT:  N/A

EXPLANATORY COMMENTS:

SYSTEM DESIGN DOES NOT REQUIRE ANY INDEPENDENT STEAM GENERATION
BOILERS. SYSTEM COSTS REPRESENT DISTRIBUTION REQUIREMENTS
INCLUDING PIPING, TRAPS, AND SUPERHEATERS.

COMPUTATION METHOD:

SYSTEM COST = STEAM REQUIREMENT x TOTAL DIRECT COST FACTOR x
(1 +INDIRECT COST FACTOR) x ESCALATION FACTOR

INPUTS:

STEAM REQUIREMENT = 1 x 10° LBS/HR.

TOTAL DIRECT COST FACTOR = 1.68 (1970 DOLLARS PER LBS/HR.)
INDIRECT COST FACTOR = 0.488 (BASED ON AN L/M RATIO OF 0.82)
ESCALATION FACTOR = 1.988 (1970 TO 1980 DOLLARS)

RESULTS:

TOTAL SYSTEM COST = $4.97 x 106 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: LURGI

SYSTEM: 16-WATER SUPPLY

UNIT OPERATION NUMBER: 85

SUBSYSTEM: RAW H,0 CLARIFICATION

REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST DATA BASE

REFERENCE SYSTEM COST: . $.689 x 10° (JANUARY '80 DOLLARS) (SEE
BELOW)

REFERENCE CAPACITY: N/A

TVA CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

TOTAL SYSTEM COST = (REFERENCE SYSTEM COST - CONTINGENCY]) X
(1 + INDIRECT COST FACTOR)
CONTINGENCY = TOTAL SYSTEM COST x CONTINGENCY2 FACTOR

INPUTS:
REFERENCE SYSTEM COST
FIRE WATER POND $ 192,000
CLARIFIER 380 000
RECARBONATOR 40,000
CONTINGENCY 75000
! $  TB89.000

(INCLUDES PUMPS, CHEM. FEED, INSTRUMENTS)

CONTINGENCY2 FACTOR = 10%

INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)

RESULTS:
TOTAL SYSTEM COST = $835,040 (JANUARY '80 DOLLARS)
CONTINGENCY = $.08 x 106 (JANUARY '80 DOLLARS)
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THE BOM CORPORATION

SYSTEM COST DATA

PROCESS LURGI

SYSTEM 16-WATER SUPPLY

UNIT OPERATION NUMBER: 85

SUBSYSTEM: DEMINERALIZER

REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST DATA BASE

REFERENCE SYSTEM COST: $6.2 x 108 (JANUARY '80 DOLLARS) (SEE
BELOW)

REFERENCE CAPACITY: N/A

TVA_CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS: N/A

COMPUTATION METHOOD:

TOTAL SYSTEM COST = (REFERENCE SYSTEM COST - CONTINGENCY]) b3
(1 + INDIRECT COST FACTOR)
CONTINGENCY = TOTAL SYSTEM COST x CONTINGENCY, FACTOR

INPUTS:

2

REFERENCE SYSTEM COST

SAND FILTERS $ 600,000
DEMINERALIZER TRAINS 5,200,000
CHEM STORAGE TANKS 100,000
CONTINGENCY] 300,000

$ 6,200,000

CONTINGENCY, FACTOR = 5%

2

INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED M/L RATIO)

RESULTS:

TOTAL SYSTEM COST = $8,024,000 (JANUARY '80 DOLLARS)

Co~TINGENCY = $.4 x 106 (JANUARY '80 DOLLARS)

ST
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THE 80M CORPORATION

SUBSYSTEM COST DATA

208 - Main Methanation System
ESTIMATE OF MODULAR EQUIPMENT COST

fquipment Number: 90-EX-1 and 90-C-)

Category: Turbine Expander and Compressor Subsystem

Number of Units: 2

Design Data:
Size
Duty
Etc. (Temp./Press)
Specfal Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:
Adjustment Factors
Materials
Temp.
Pressure

Size

Purchased Equipment Cost

Field Materials

Piping
Cencrete
Steel
Instruments
Electrical
Insulation
Paint

2,625,000

Fu

Fr
FD

Fiag |

E [((E= Bx(FMxFTprxFMag)J

% % B

D-418

$E 2,900,000
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THF 3DM CORPORATION

Subtotal Field Materiais (M) % x B .242 of B M 635,000
Total Direct Material (E+M) + 1939,
Labor Component (L) % x B .292 of B SL 765,000
Subtota: Installed Equipment (E+M+L) S(E+M+L) 4,300,000
Indirect Construction Costs

.36 of (E+M+L) 51,'550‘,000

(Indirect Construction Costs may be applied either
as % of (E+MeL) or as multipler factor [(E+M+L)] to
derive module cost.)

Escalation to January '80 dollars 1.14

TOTAL MODULE COST, EQUIPMENT $6.670 x 10°
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THE B8DM CORPORATION

SYSTEM COST DATA

PROCESS:

SYSTEM:

UNIT OPERATION NUMBER:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:
REFEZRENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:

TOTAL SYSTEM COST

KOPPERS-TOTZEK/SNG
20-C ALTERNATE PRODUCTS/GAS DRYING
90 - GAS DRYING

C. F. BRAUN
FE-2240-31

s .400 x 10% (1977 DOLLARS)
15271 LB-MOL/HR GAS FEED
6266 LB-MOL/HR GAS FEED
0.6

N/A

REFERENCE SYSTEM COST x INDIRECT CONSTRUCTICN

COSTS x CAPACITY FACTOR x ESCALATION FACTOR

CAPACITY FACTOR

INPUT:
REFERENCE SYSTEM COST
INDIRECT CONSTRUCTION COSTS

(1.E., ENGINEERING AND
HOME OFFICE)

CAPACITY FACTOR

ESCALATION FACTOR
RESULTS:

(WACM

) "

$ .400 x 10° (1977 DOLLARS)

1.10

< e\ 0.6
(T§;§§$) = 0.586
1.22 (T0 JANUARY '80 DOLLARS)

TOTAL SYSTEM COST = $.3146 x 106 (JANUARY '80 DOLLARS)
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d. Koppers - Totzek/SNG "Instant Plant" Capital Costs

PRECEDING PAGE BLANK NOT FiLmep
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Koppers = Totzek/SNG Operations and Maintenance Costs
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THE 30M CORPORATION

REFERENCE:

METKQD:

J08 DESCRIPTION

MECHANICAL UNIT
FOREMAN

ELECTRICIAN

COAL HANDLING
FOREMAN

LABORER
HEAD OPERATOR

INSTRUMENT UNIT
FOREMAN

INSTRUMENT
M{"HANIC

CLASS C OPERATOR
CLASS A OPERATOR
PLANT LABORER
CLASS B OPERATOR
UNIT OPERATOR

MOOULE
OPERATING COST DATA

KOPPERS-TOTZEK/SNG PROCESS
INDIVIDUAL STAFFING REQUIREMENTS COSTS

FOR MODULES I AND I

TVA QESIGN CRITERIA AND STAFFING NEEDS
OEFINED BY BOM/MITTELHAUSER

SYSTEM REQUIRES ONE MORE UTILITY PERSON
THAN 8&W OUE TO NUMBER OF GASIFIERS

COMPENSATION RATE

I. OPERATING LABOR

$21,600/year
$14.50/hr

$14.00/hr
$ 8.50/hr
$13.00/hr

$21,600/yr

$14.50/hr

$15,200/yr
$17,900/yr
$13,100/yr
$16,400/yr
$20,300/yr

SUBTOTAL OPERATING LABOR

II. SUPERVISION

PLANT OPERATING
SUPERVISTR

YARD OPERATIONS
SUPERVISOR

SHIFT ENGINEER

‘

$34,500/year

$24,000/year
$27,600/year

SUBTOTAL SUPERVISION

TOTAL STAFF REQUIREMENTS

* WHEN COMPENSATION RATE IS GIVEN IN S/OPER/YR

WRS/YEAR

2,080
2,080

4,160
4,160
2,080

2,080

2,080
2,912
104,832
11,648
37,856
26.208
202,176

2,080
4,160
27,872
38,112

227,582

BASE
COST/YEAR

$ 21,600
$ 30,160

$ 98,240
$ 35,360
$ 27,040

$ 21,600

$ 30,160
$ 21,280%
$902,160
$ 73,360
$298,480
$285,780

$ 34,500

48,000
369,840

1.42 $30,672
0 30,160
0 58,240

18,360
0 27,040

1.42 30,672
0 30,160

1.42 30,218

1.42 1,281,067

1.42 108,17

1.42 423,842

1.42 363,208

$2,444,810

1.42 $ 48,290

1.42 68,167

1.42 525,173

$642,323
$3,087,133

BASE COST/YEAR = [(HRS/YEAR) + (2080 HRS/OPER)] - (S/OPER/YR)

D-434
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THE B80M CORPORATION

KOPPERS-TOTZEY/SNG PROCESS
ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS
. (INDIVIDUAL COSTS FOR MODULES I AND 1)
' NILLIONS OF JANUARY 1980 DOLLARS
NET ANNUAL
REQUIREMENTS REQUIREMENTS  COST ANNUAL
(AT 100% (AT 9% PER cosT .
LTEM DESCRIPTION UNITS OPERATION) _OPERATION)  UNIT (x 10°)
FEEDSTOCK: (KENTUCKY #9 SEAM, weTy 1.008 x 105 3.607 x 100 $1.25 $ 45.087
DEEP MINE)* MMBTU/DAY MMBTU/YEAR
» CATALYST & CHEMICAL MAKE-UP " 1.655
SUBTOTAL FEEDSTOCK & CATALYST & §4%. 742
CHEMICALS
ELECTRIC POWER - PK/AVG. LOAD 124,758 983,594,257  $.027 26.557
FACTOR = 1.§ KW KW/MR. KWH/YEAR
WATER 10% GALLONS 2,200 1060.4 x 10° $ .80/ s 0.833
GALLONS/MIN  GALLONS/YR K GAL
, OPERATING LABOR PERSON HRS. 202,176 232176 $12.09 $ 2.444
HRS/YEAR NRS/YEAR
OPERATING SUPPLIES (15X OF OPERATING LABOR) $  .367
MAINTENANCE (ABOR (1.6% OF 1/4 OF TFI) $ 6.941
MAINTENANCE SUPPLIES (2.4% OF 1/8 OF TFI) $ 10.4N1
M,02 $18.82 $ .642
, SUPERVISION PERSON HRS. HRS. /YEAR
GENERAL PLANT STAFF (30% OF 0.L. AND M.L. AND SUP) $ 3.008
ADMINISTRATION AND GENERAL OVERMEAD (5% OF 08M LESS FEEGSTOCK AND CHEM. ) $ 2.560
PROPERTY TAXES AND INSURANCE DESIGN CRITERIA SPECIFY NO COSTS FOR THIS LINE ITEM -0-
SUBTQTAL O8M COSTS
LESS FEEDSTOCK & CATALYST & CHEMICALS $ 53.763
GROSS ANNUAL OPERATING &
MAINTENANCE COSTS $100. 505
. BYPRODUCTS CREDITS -0-
NET ANNUAL OPERATING &
; MAINTENANCE COSTS $100. 505
* MEAN BTU VALUE OF FEEDSTOCK = 10,980 BTU/LB. E
D-436
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THE BDM CORPORATION

JOB OESCRIPTION

I. OPERATING LABOR

MECHANICAL UNIT
FOREMAN

ELECTRICIAN

COAL HANDLING
FOREMAN

LABORER
HEAD OPERATOR

INSTRUMENT UNIT
FOREMAN

INSTRUMENT
MECHANIC

CLASS C OPERATOR
CLASS A OPERATOR
PLANT LABORER
CLASS 8 OPERATOR
UNIT OPERATOR

MODULE
OPERATING COST DATA

SUBTOTAL OPERATING LABSOR

IT. SUPERVISION

PLANT OPERATING
SUPERVISOR

YARD OPERATIONS
SUPERVISOR

SHIFT ENGINEER

SUBTOTAL SUPERVISION

TOTAL STAFF REQUIREMENTS

. WHEN COMPENSATION RATE IS GIVEN IN $/0PER/YR

BASE COST/YEAR =

KOPPERS-TOTZEK/MBG PROCESS

INDIVIDUAL STAFFING REQUIREMENTS COSTS
FOR MODULES I1I AND IV

TVA DESIGN CRITERIA AND STAFFING NEEDS

OEFINED BY BDN/MITTELMAUSER
SYSTEM REQUIRES ONE MORE UTILITY PERSON

THAN 8&W OUE TO NUMBER OF GASIFIERS

COMPENSATION RATE HRS/YEAR
$21,600/year 2,080
$14.50/hr 2,080
$14,00/hr 4,160
$ 8.50/hr 4,160
$13.00/hr 2,080
$21,600/yr 2,080
$14.50/hr 2,080
$15,200/yr 2,92
$17,300/yr 61,182
$13,100/yr 11,648
$16,400/yr 29,120
$20,300/yr 26,208
149,760
$34,500/year 2,080
$24,000/year 4,160
$27.600/year 23, N2
29,982
179,712

[(HRS/YEAR) + (2080 HRS/OPER)] - ($/OPER/YR)

D-438

COST/YEAR

$ 21,600
$ 30,160

$ 58,240
$ 35,360
$ 27,040

$ 21,600

$ 30,160
$ 21,280%
$526,260
$ 73,360
$229,600
$255,780

$ 34,500

48,000
314,640

- ol ot et -

.42

.42
.42

]

$30.672
30,160

88,240
35,360
27,040

30,672

30,160
30,218
747,289
104,171
326,032

363,208
$1,813,222

$ 48,990

68,160
436,789
$563,939

$2,377,161
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THE BOM CORPORATION

KOPPERS-TOTZEK/MBG PROCESS
ANNUAL MOOULE OPERATING COSTS FOR EXPECTED OPERATIONS
(INDIVIDUAL COSTS FOR MODULES III AND Iv)

MILLIONS OF JANUARY 1980 DOLLARS

NET ANNUAL
REQUIREMENTS REQUIREMENTS  COST

(AT 100% (AT 90% PER
ITEM DESCRIPTION UNITS OPERATION)  _OPERATION)  UNIT
FEEDSTOCK: (KENTUCKY #9 SEAM,  MMBTU 1,000 « 10°  3.607 x 107 §1.28
DEEP MINE)* WETU/DAY  MMBTU/YEAR
CATALYST & CHEMICAL MAKE-UP
SUBTOTAL FEEDSTOCK & CATALYST &
CHEMICALS
ELECTRIC POWER - PK/AVG. LOAD 106,152.5 836,906,670  §.027
FACTOR = 1.5 KW KWH/MR. KwWH/YEAR
WATER 102 GALLONS 4.608 x 10°  1513.728 x 10% § .80/
GALLONS/DAY  GALLONS/YR K GAL
OPERATING LASOR PERSON WRS. 149,760 149,760 $12.11
HRS/YEAR WRS/YEAR
OPERATING 5!/PPLIES (15% OF OPERATING LABOR)
MAINTENANCE LABOR (1.6% OF 1/4 OF TFI)
MAINTENANCE SUPPLIES (2.4% OF 1/8 OF TFI)
29,952 $18.83
SUPERVISION PERSON HRS. HRS. /YEAR

GENERAL PLANT STAFF (30% OF 0.L. AND M.L. AND SUP)

AOMINISTRATION AND GENERAL OVERMEAD (S% OF Q&M LESS FEEDSTOCK AND CHEM.)
PROPERTY TAXES AND INSURANCE

SUBTOTAL 0&M COSTS
LESS FEEDSTOCK & CATALYSTS & CHEMICALS

GROSS ANNUAL OPERATING &
MATNTENANCE COSTS

8YPRODUCTS CREDITS

NET ANNUAL OPERATING &
MAINTENANCE COSTS

* MEAN BTU VALUE OF FEEDSTOCK = 10,980 BTU/LB.

D-440

DESIGN CRITERIA SPECIFY NO COSTS FOR THIS LINE IVEM

ANNUAL
cosT 6

(x 107)
$45 087

282
kL]
22.596

$1.21)

$1.814

$ 6.941
$10.41)
$ .%84

$ 2.79%
$ 2.330

$48.934
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THE BDM CORPORATION

f. Koppers - Totzek/SNG Present Value of Capital
Maintenance Costs and Product Prices

D-441

and Operations and
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THE BDOM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK/SNG
) | SYSTEM: 1-COAL PREPARATION & FEED

UNIT OPERATION NUMBER: n

SUBSYSTEM: N/A

REFERENCE SOURCE FOR_COSTING: SEE SYSTEM 2 (SYSTEM 2 INCLUDES

SYSTEMS 1 & 3)

REFERENCE SYSTEM LOST: N/A

REFERENCE CAPACITY: N/A

TVA CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD: N/A

INPUTS: N/A

RESULTS: N/A

D-449
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THE BOM CORPORATION

PROCESS KOPPERS-TOTZEK/SNG

SYSTEM 2-GASIFICATION

UNIT OPERATION NUMBER: 20 ' ,
SUBSYSTEM: N/A '
REFERENCE_SOURCE FOR_COSTING: EPRI REPORT AF-531 p. 98

SYSTEM COST DATA

REFERENCE SYSTEM COST:
REFERENCE CAPACITY:

TVA CAPACITY:

$51,063,000 (1974 DOLLARS)
11 GASIFIERS + 1 SPARE
8 GASIFIERS + 1 SPARE

RECOMMENDED CAPACITY EXPONENT: ]

EXPLANATORY COMMENTS:

1. FACTOR LINEARLY ON GASIFIER QUANTITY

REFERENCE SYSTEM
TOTAL 9 PARALLEL

S W

BLOWER COST MUST

COST INCLUDES SYSTEMS 1 & 3
TRAINS REQUIRED FOR TVA.
BE DELETED FROM K/T REFERENCE COST PRIOR TO

CAPACITY FACTORING. TOTAL BLOWER SYSTEM COST = $985,600 (1974 DOLLARS)

COMPUTATION METHOD:
TOTAIL. SYSTEM COST

TOTAL DIRECT COST

TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR) x

ESCALATION FACTOR x CAPACITY FACTOR

REFERENCE SYSTEM COST - BLOWER SYSTEM COST

BLOWER SYSTEM COST = EQUIPMENT COST (1974 DOLLARS) x MODULAR FACTOR

INPUTS:

REFERENCE SYSTEM COST:  $51.063 « 106 (JANUARY 1974 DOLLARS)

INDIRECT COST FACTOR:
ESCALATION FACTOR:
CAPACITY FACTOR:
EQUIPMENT COST:
MODULAR FACTOR:

0.36 (ASSUME "NORM" .36 L/M RATIO FOR MIAED PRCCESS)
1.51 (TO JANUARY 1980 DOLLARS)

.75

$985,600 (1974 DOLLARS)

2.2
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THE BDM CORPORATION

SYSTEM COST DATA (CONTINUED)

RESULTS:

BLOWER SYSTEM COST
TOTAL DIRECT COST
TOTAL SYSTEM COST

$2.168 x 1066(JANUAR\’ 1974 DOLLARS)
$48.895 x 10° (JANUARY 1974 DOLLARS)
$75.308,079 (JANUSRY 1980 DOLLARS)
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THE B8DM CORPORATION

SYSTEM COST DATA

PROCESS:
SYSTEM:

U .T OPERATION NUMBER:

SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

INPUTS:

RESULTS:

itry o po——— - e o Sl i et e e L o L o

KOPPERS-TOTZEK/SNG

3-INITIAL GAS CLEAN-UP & COOLING
21

N/A

SEE SYSTEM 2

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

D-452
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THE BDM CORPORATION

SYSTEM COST DATA

UNIT OPERATION NUMBER:

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAFACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

KOPPERS-TOTZEK/SNG
4-ACID GAS REMOVAL - RECTISOL

22
C.F. BRAUN
FE - 2240-31

FACTORED ESTIMATES EASTERN COAL
COMMERCIAL CONCEPT

$32,270,000 (1977 DOLLARS)
(INSTALLED COST)

13,827 LB MOLE/HR
12,378 LB MOLE/HR
0.6

(1) THE SELEXOL CIRCULATION RATES SHOWN WERE ESTIMATED FROM AN.ALLIED
CHEMICAL PROPOSAL (PROJ #337) TO FLUOR, DATED DECEMBER 3, 1975.

COMPUTATION METHOD:

TOTAL SYSTEM COST

CAPACITY FACTOR
INPUTS:

REFERENCE SYSTEM COST:

CAPACITY FACTOR:

ESCALATION FACTOR:
RESULTS:
TOTAL SYSTEM COST

REFERENCE SYSTEM COST x CAPACITY FACTOR
x ESCALATION FACTOR

TVA LB MOLE/HRY"®
REF LB MOLE/RR

$32.27 x 10% (1977 DOLLARS)

0.6
= .936

1.22 (TO JANUARY 1980 DOLLARS)

$36.850 x 106 (JANUARY 1980 DOLLARS)
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THE BDOM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK/SNG

SYSTEM: 5-SULFUR RECOVERY & TAILGAS TREATMENT

UNIT OPERATION NUMBER: 36

REFERENCE SOURCE FOR COSTING: DOE REPORT FE-1775-18, PLANT 2, p. 9-13
REFERENCE SYSTEM COST: $9,032,000 MID-1977 DOLLARS (TOTAL DIRECT COSTS)
REFERENCE CAPACITY: 181.2 LT/D SULFUR PRODUCT

TVA CAPACITY: 165.2 LT/D SULFUR PRODUCT

RECOMMENDED CAPACITY EXPONENT: 0.6

EXPLANATORY COMMENTS:

1. PROCESS NOTE: NORMAL OPERATING RATE OF PLANT 2 [S 240 M/H FEED
ALTHOUGH DESIGN IS FOR 527.5 M/H.

2. PROVIDE 2 TRAINS FOR MODULE 1 (1 SPARE).

COMPUTATION METHOD:

0.6
CAPACITY FACTOR (%%%—%%%\

TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
x CAPACITY FACTOR x ESCALATION FACTOR

SINGLE TRAIN COST

SINGLE TRAIN COST x NO. QOF TRAINS

TOTAL SYSTEM COST

INPUTS:
TOTAL DIRECT COSTS = $9.032 x 10° (MID-1977 DOLLARS)
INDIRECT COST FACTOR =  0.10 (ASSUMED FROM DOE REPORT)

_ [1e5.2) ¢ _
CAPACITY FACTOR = {8 = 946
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THE 8DM CORPORATION

SYSTEM COST DATA (CONTINUED)

ESCALATION FACTOR = 1.22 (FROM 1977 to 1980 DOLLARS)
RESULTS:
SINGLE TRAIN COST = $11,466,413

TOTAL SYSTEM COST:
MODULE 1 = $22,932,826 (JANUARY 1980 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS=-TOTZEK/SNG

SYSTEM: 6-AIR SEPARATION

UNIT OPERATION NUMBER: 80

SUBSYSTEM: N/A

REFERENCE SOURCE FOR CCSTING: COST ESTIMATING - RELATIONSHIP CURVES

(REFER TO AIR SEPARATION ATTACHMENT)
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:

4,104 TPD AIR SEPARATION PLANT OR 2,052
TPD FOR TWO AIR SEPARATION PLANTS @ 24.7
psia OXYGEN.
TVA CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS:
1.  THE SYSTEM CONSISTS OF TWO TRAINS FOR THE MODULE.
2.  THE INSTALLATION COST OF THE 1st TRAIN IN MODULEGI DIFFERS FROM
THE OTHERS. FIRST TRAIN COSTS INCLUDE $1.1 x 10° FOR ELECTRIC
MOTOR DRIVE FOR THE AIR AND OXYGEN COMPRESSORS.
COMPUTATION METHOD:

TOTAL SYSTEM COST:

MODULE 1 = INSTALLED COST FOR TWO TRAINS
INpUTS:
TRAIN COSTS (MODULE 1): 1st - $37.9 x 10° (JANUARY 1980 DOLLARS)
2nd - 36.8 x 10° (JANUARY 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST: MODULE 1 =  $74.7 x 10% (JANUARY 198U DOLLARS)

D-459
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK/SNG

SYSTEM: 7-GAS COMPRESSION

UNIT OPERATION NUMBER: 23

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: VENDOR ESTIMATE

REFERENCE SYSTEM COST: $10,529,000 (JANUARY 1980 DOLLARS)
REFERENCE CAPACITY: N/A

TVA CAPAéITY: 14,720,000

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:
‘ 1.1 TRAIN PER MODULE.
PRICE INCLUDES MOTOR DRIVERS.
COST IS EQUIPMENT ONLY.

USE 2.15 INSTALLED COST FACTOR PER GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUATION AND CONTROL. p. 167.

) COMPUTATION METHOD:
TOTAL SYSTEM COST
INPUTS:
! REFERENCE SYSTEM COST:  $10.529 x 106 (JANUARY 1980 DOLLARS)
‘ MODULAR FACTOR: 2.15
RESULTS:
TOTAL SYSTEM COST = $22.638 x 106 (JANUARY 1980 DOLLARS)

S W N

REFERENCE SYSTEM COST x MODULAR FACTOR
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THE BOM CORPORATION

SYSTEM COST DATA

UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:

TOTAL SUBSYSTEM COST:
INPUTS:

TOTAL DIRECT COSTS:

KOPPERS=TOTZEK/SNG

8-PROCESS SOLIDS TREATMENT (DEWATERING)
31

WATER TREATMENT-SLUDGE HANDLING
MITTELHAUSER IN-HOUSE COST DATA BASE
$75,000 JANUARY 1980 DOLLARS

(SEE TOTAL DIRECT COSTS BELOW)

N/A

16,000 GAL/DAY OF 15% BY WEIGHT OF LIME
SLUDGF

N/A
N/A

TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)

1. 2 LINED PONDS FOR GRAVITY DEWATERING $60,000
2. 25% CONTINGENCY FOR ANY CONVEYORS,
PUMPS, CHEMICAL FEED, EQUIPMENT,

ETC.

INDIRECT COST FACTOR:
RESULTS:

15,000

TOTAL $75,000

0.335 (ASSUME .25 L/M RATIO FOR SOLIDS HANDLING)

TOTAL SUBSYSTEM COST = $100,125 (JANUARY 1980 DOLLARS)
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SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:

REFERENCE CAPACITY:
TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

TOTAL SUBSYSTEM COST
INPUTS:
TOTAL DIRECT COSTS

KOPPERS=TOTZEK./SNG

8-PROCESS SOLIDS TREATMENT (DEWATERING)
3 |

GASIFIER SLAG DEWATERER

MITTELHAUSER IN-HOUSE COST DATA BASE

$569,000 JANUARY 1980 DOLLARS (TOTAL DIRECT
COST) (SEE TOTAL DIRECT COSTS BELOW)

N/A

60,000 #/HR SLAG & ASH
21,420 #/HR H20

N/A
N/A

TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)

1. GRAVITY CLARIFIER $ 40,000
2.  CONVEYOR TO DISPOSAL PILE 513,000
3. CHEMICAL FEED 16,000

INDIRECT COST FACTOR:

RESULTS:
TOTAL SUBSYSTEM COST

TOTAL $569,000 (JANUARY 1980 GOLLARS)

0.335 (ASSUME 0.25 L/M RATIO FOR SOLIDS
HANDLING)

$759,615 (JANUARY 1980 DOLLARS)
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THE BDM CORPORATION

UNIT OPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPABILITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXFONENT:

EXPLANATORY COMMENTS:

B e gt rom T Do e T Creie e ST TNd N ) C s s e é
A M r. e 5K L L e e N

SYSTEM COST DATA
KOPPERS-TOTZEK/SNG
9- INCINERATION

N/A

N/A

N/A

N/A

N/A

N/A

N/A

INCINERATION SYSTEM IS NOT REQUIRED IN
THE GASIFICATION PROCESS.

D-467




THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK/SNG

SYSTEM: 10- INSTRUMENTATION & CONTROL

UNIT OPERATION NUMBER: N/A

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: VENDOR ESTIMATE FROM GENERAL ELECTRIC
REFERENCE SYSTEM COST: $1.5 x 10® (JANUARY 1980 DOLLARS)
REFERENCE CAPACITY: N/A

TVA_CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT. N/A

EXPLANATORY COMMENTS:

1. THIS SYSTEM CONTAINS JUST THE NECESSARY MATERIAL FOR THE CENTRALIZED
REMOTE FACILITY. IT CONTAINS SUFFICIENT CABLE TO TRANSMIT SIGNALS
FROM THE PROCESS UNITS: DATA PROCESSING EQUIPMENT, SOFTWARE PACKAGES
FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR PRESENTA-
TION OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS FOR
DIRECT OPERATION OF INDIVIDUAL SYSTEMS.

2. 1T IS BASED UPON A HONEYWELL 4500 SYSTEM.
COMPUTATION METHOD:
TOTAL DIRECT COST

"

(1 + INSTALLATION FACTOR) x REFERENCE EQUIPMENT
cosT

TOTAL SYSTEM COST TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)

INPUTS:
FIELD INSTALLATION FACTOR = 1.10 (ASSUMED)
REFERENCE COST = $1.5 x 106 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR = 0.289 (90/10 ASSUMED M/L RATIO)
RESULTS:

TOTAL DIRECT COSTS = $3.15 x 10 (JANUARY 1980 DOLLARS)
TOTAL SYSTEM COST = $4.06 x 106 (JANUARY 1980 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

UNIT OPERATION:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:
TVA_CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

KOPPERS-TOTZEK/SNG
11-COAL HANDLING
10

N/A

N/A

N/A

N/A

N/A

N/A

COAL HANDLING SYSTEM IS INCLUDED UNDER GENERAL FACILITIES SYSTEMS
LISTING SINCE iT IS DESIGNED TO SERVE ALL FOUR MODULES.
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SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK/SNG

SYSTEM: 12-SOLIDS WASTE RECYCLING/DISPOSAL

UNIT OPERATION NUMBER: 81

SUBSYSTEM: N/A

REFERENCE SOURCE FOR COSTING: MITTELHAUSER ESTIMATE (FROM IN-HOUSE COST
DATA BASE)

REFERENCE SYSTEM COST: $16.1 x 106 (JANUARY 1980 DOLLARS) (TOTAL

DIRECT COSTS)

DIRECT COST OF SOLIDS DISPOSAL AREA = $10.0 x 102
DIRECT COST OF RUNOFF COLLECTION BASIN = $ 6.1 x 10
(BOTH ARE LINED W/CLAY LINER) $716.1 x 10
REFERENCE CAPACITY: N/A
TVA CAPACITY: 61,000 #/HR SOLIDS (DRY), 2,319 GAL/HR
H20 WITH SOLIDS
RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:
1. SYSTEM IS ESSENTIALLY AN EXCAVATED AREA FOR 20 YEARS OF SOLID DIS-
POSAL. INCLUDES EXCAVATION & CONSTRUCT OF CLAY-LINED DISPOSAL
AREA RUNOFF HOLDING POND.
2. LAND COSTS WERE NOT INCLUDED.

COMPUTATION METHOD:

TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COST: $16.1 x 108 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR: 0.335 (80/20 ASSUMED M/L RATIQ FOR SOLIDS HANDLING
SYSTEMS)
RESULTS:

TOTAL SYSTEM COST = $21.494 X 106 (JANUARY 1980 DOLLARS)
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THE BOM CORPORATION

PROCESS:
SYSTEM:

UNIT OPERATION NUMBER:

SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

INPUTS:
RESULTS:
TOTAL SYSTEM COST = $1 x

SYSTEM COST DATA

KOPPERS-TOTZEK/SNG
13-BYPRODUCTS PROCESSING

83

SULFUR STORAGE AND LOADING

MITTELHAUSER IN-HOUSE COST DATA BASE

$1 x 10° (JANUARY 1980 DOLLARS)

N/A

N/A

N/A

1. ORDER OF MAGNITUDE ESTIMATE OF 1 X 10°
BASED ON UPON FLAKING SULFUR STORAGE
FACILITY RATHER THAN PRILL TOWER.

N/A

N/A

108 (JANUARY 1980 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS:
SYSTEM:

UNIT OPERATION NUMBER:
SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

KOPPERS=-TOTZEK/SNG

14-PLANT POWER SYSTEM

87

PLANT ELECTRICAL DISTRIBUTION

GUTHRIE COST REFERENCE DATA, FROM
PROCESS PLANT ESTIMATING, EVALUATION

TROL. p. 363.
$102.60 (1970 DOLLARS/KILOWATT) (FACTOR
FOR ELECTRICAL DISTRIBUTICN, FIELD INSTAL-
LATION COSTS IN NORMAL RANGE)

N/A
117,947 KWATT
N/A

THIS SYSTEM CONTAINS NO POWER GENERATING CAPACITY. SYSTEM COSTS REPRESENT
ONLY CAPITAL REQUIREMENTS FOR POWER DISTRIBUTION.

COMPUTATION METHOD:

TOTAL SYSTEM COST = KILOWATT REQUIREMENT x TOTAL DIRECT COST FACTOR x
(1 + INDIRECT COST FACTOR) x ESCALATION FACTOR

INPUTS:

KILOWATT REQUIREMENT = 117,947 kw

TOTAL DIRECT COST FACTOR = $102.62 (1970 DOLLARS/PER KILOWATT)
INDIRECT COST FACTOR = 0.469 (BASED ON 0.72 L/M RATIO)
ESCALATION FACTOR = 1.988 (FROM 1970 TO 1980 DOLLARS)

RESULTS:

TOTAL SYSTEM COST = $35.347 x 306 (JANUARY 1980 DOLLARS)
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THE 8DM CORPORATION

I SYSTEM COST DATA

§ PROCESS KOPPERS-TOTZEK/SNG

? SYSTEM 15-STEAM GENERATION/DISTRIBUTION
UNIT OPERATION NUMBER: 84
SUBSYSTEM: DISTRIBUTION

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:
TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

GUTHRIE COST REFERENCE DATA, PROCESS PLANT
ESTIMATING, EVALUATION AND CORTROL, p. 365

TOTAL DIRECT COST FACTOR = 1.68 (1970 DOLLARS
PER LBS PER HR)

N/A

STEAM REQUIREMENT = 1,375,000 LB/HR.
(FJIR MODULE 1)

N/A

1. SYSTEM DESIGN DOES NOT REQUIRE ANY INDEPENDENT STEAM GENERATION

CAPACITY.

SYSTEM COSTS REPRESENT DISTRIBUTION REQUIREMENTS

INCLUDING PIPING, TRAPS, AND SUPERHEATERS.

2. THE STEAM REQUIREMENT HAS BEEN INCREASED OVER THE BASE CASE TO
PROVIDE A CONTINGENCY TO COVER THE STEAM REQUIREMENTS IN THE
ALTERNATIVE PRODUCTS CASE.

COMPUTATION METHOD:

TOTAL SYSTEM COST = STEAM REQUIREMENT x TOTAL DIRECT COST FACTOR x (1 +
INDIRECT COST FACTOR) x ESCALATION FACTOR

INPUTS:

STEAM REQUIREMENT = 1,375,000 LB/HR (FOR MODULE 1)

TOTAL DIRECT COST FACTOR = $1.68 (1970 DOLLARS/PER LBS/HR)
INDIRECT COST FACTOR = 0.488 (BASED ON AN L/M RATIO OF 0.82)
ESCALATION FACTOR = 1.988 (TO 1980 DOLLARS)

RESULTS:

TOTAL SYSTEM COST = $6.833 x 108 (JANUARY 1980 DOLLARS)
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THE BOM CORPORATION

§ SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK/SNG

SYSTEM: 16-WATER SUPPLY

UNIT OPERATION NUMBER: 85

SUBSYSTEM: BULK WATER TREATING

REFERENCE SOURCE FOR COSTING: MITTELHAUSER ESTIMATED DESIGN EQUIPMENT
COSTS (SEE BELOW)

REFERENCE SYSTEM COST: $ .880 x 10% JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS) - SEE BELOW

REFERENCE CAPACITY: N/A

TVA CAPACITY: 4,000 gpm (DESIGN)

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)

INPUTS:

TOTAL DIRECT COSTS:
1. FIREWATER POND - DIKED CLAY LINED (EXCL. LAND) $192,000

2.  CLARIFIER-SOFTENER - 76'-0 EQUIPMENT 293,000
INSTALLATICN 287,000
3.  CHEMICAL FEED SYSTEM (INC. PUMPS & MIX TANKS)
POLYMER 18,000
LIME 50,000
4.  RECARBONATION (ASSUME LIQUID CO2 FEED SYSTEM) 40,000

TOTAL $880, 000

INDIRECT COST FACTOR = 0.37 (ASSUME .365 L/M RATIO FOR CHEMICAL PROCESS)
S RESULTS:
TOTAL SYSTEM COST = $1.190 x 10° (JANUARY 1980 DOLLARS)

L ST
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THE BDM CORPORATION

SYSTEM CCST DATA

| PROCESS: KOPPERS-TOTZEK/SNG

: SYSTEM: 16-WATER SUPPLY X
‘ UNIT OPERATION NUMBER: 85
| SULSYSTEM: BOILER FEEDWATER TREATING (RESIN DEMIN)
REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST DATA BASE
| (SEE BELOW)
' REFERENCE SYSTEM COST: $3,115,000 (JANUARY 1980 DOLLARS) (TOTAL
| ~ DIRECT COSTS)
> REFERENCE CAPACITY: N/A
? TVA CAPACITY: 400gpm (DESIGN)
| RECOMMENDED CAPACITY EXPONENT: 0.6

‘ EXPLANATORY COMMENTS:

1. SUBSYSTEM CONSISTS OF 2 PARALLEL TRAINS TO ALLOW FOR REGENERATION
OF 1 TRAIN WHILE THE OTHER TRAIN IS ON STREAM. ASSUMED THE SUBSYSTEM t
WILL SUPPLY BFW FOR 1 MODULE. INCLUDES INSTALLED SKID MOUNTED !
CATION, ANION & MIXED RESIN BEDS, PUMPS, INTERCONNECT PIPING, VALVES, )
INSTRUMENTS, AND DEAERATOR. 3

COMPUTATIUN METHOOD: i
TOTAL SYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)

INPUTS:
TOTAL DIRECT COSTS:

DEMIN EQUIPMENT COST = $1,930,000
INSTALLATION COST = $ 960,000
REGEN STORAGE TANK COST = $ 62,000 (INSTALLED) 2-5000 GAL TANKS (C.S)

$__ 163,000
$3,715,000 JANUARY 1980 DOLLARS ‘
(TOTAL DIRECT COSTS)

INDIRECT COST FACTOR: 0.37 (ASSUMED .365 L/M RATIO FOR CHEMICAL PROCESS)

FILTERS (PRESSURE)

e .

RESULTS:
TOTAL SYSTEM COST = $4,267,550 (JANUARY 1980 DOLLARS)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK/SNG
| SYSTEM: 17-COOLING WATER SYSTEM
UNIT_OPERATION NUMBER: 39
SUBSYSTEM: UTILITY COOLING TOWER
| REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST ESTIMATE
| REFERENCE SYSTEM COST: $3.5 x 10® JANUARY 1980 DOLLARS (TOTAL
| DIRECT COSTS)
| REFERENCE CAPACITY: N/A
| TVA_CAPACITY: 60,000 GPM
| RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

THIS COS™ REFLECTS A REDUCTION IN COOLING TOWER CAPACITY FROM 75,000 IN
TASK 5.2.1 TO 60,000 ABOVE.

COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)

' INPUTS:

TOTAL DIRECT COSTS = $3.5 x 106 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)

RESULTS:
E TOTAL SUBSYSTEM COST = $4.76 x 106 (JANUARY 1980 DOLLARS)
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SYSTEM COST DATA

l ¢ ]
4

[

E

D

4

{ PROCESS: KOPPERS-TOTZEK/SNG

S SYSTEM: 17-COOLING WATER SYSTEM

| UNIT OPERATION NUMBER: 39 |
SUBSYSTEM: BLOWDOWN TREATMENT %
REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST ESTIMATE '

: REFERENCE SUBSYSTEM COST: $932,617 JANUARY 1980 DOLLARS (TOTAL

, DIRECT COSTS)

: REFERENCE CAPACITY: N/A

| TVA CAPACITY: 46 gpm

| RECOMMENDED CAPACITY EXPONENT:  N/A

s EXPLANATORY COMMENTS:

|

} SUBSYSTEM CONSISTS OF 1 VAPOR COMPRESSION UNIT
!

|

|

(INSTALLED) = $932,617
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INGIRECT COST FACTOR)

INPUTS:

TOTAL DIRECT COSTS: $932,617 JANUARY 1980 DOLLARS
INDIRECT COST FACTOR: 0.36 (ASSUMED "NORMAL" .36 L/M RATIO FOR MIXED PROCESS)

RESULTS:
TOTAL SUBSYSTEM COST = $1,268,359 (JANUARY 1980 DOLLARS)
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THE BDM CORPORATION

UNIT OPERATION NUMBER:

SYSTEM COST DATA

KOPPERS-TOTZEK/SNG
17-COOLING WATER SYSTEM
39

SUBSYSTEM: GASIFIER COOLING TOWER
REFERENCE SOURCE FOR_COSTING: SEE BELOW

| REFERENCE SUBSYSTEM COST: N/A

E REFERENCE CAPACITY: N/A

» TVA_CAPACITY: N/A

‘ RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

e

COMPUTATION METHOD:

INPUTS:
RESULTS:

1. THIS ITEM IS TO BE DELETED FROM THIS COST ESTIMATE, SINCE THIS
GASIFIER COOLING TOWER IS INCLUDED IN SYSTEM 2.

N/A
N/A
N/A

D-484




THE BDM CORPORATION

Vi rieater s

8209 § TINIWISIANT TWLIdYD WILSAS V101

-0- 21v10490S

%0 :AINIINILINOD SSII0¥d 1101

8209 $ 11v1018nS
892°L $ INWLYIYL NMOOMOTE  WILSASENS
9t ¢ YIMOL INIT00D ¥ITJISYY  WILSASENS
$1507 1JIYIGNT SNId 1I3HI0 V101
L NOI1dT¥2S30 W3LI
31NA0H
INS

3719Y1 INIWLISIANT TVLIdYD WILSAS
WILSAS ¥ILYM INIT00D ‘ZL "OH WILSAS “SSII0Ud ONS/N37101-S4IddON
S¥Y1100 0861 40 SNOITIIW ‘INIWISIANI TW1IdYD

D-485




THE 8DM CORPORATION

UNIT OPERATION NUMBER:

SUBSYSTEM:

REFERENCE SOURCE FOR COSTING:

REFERENCE SUBSYSTEM COST:

REFERENCE CAPACITY:
TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:
TOTAL SUBSYSTEM COST

TOTAL DIRECT COSTS:
INDIRECT COST FACTOR:

TOTAL SUBSYSTEM COST

$

SYSTEM COST DATA

KOPPERS-TOTZEK/SNG

18-WASTE WATER TREATMENT

33

PROCESS CONDENSATE TREATMENT
MITTELHAUSER ESTIMATE

$ .152 x 106 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS

N/A
19,300 GAL/HR
N/A
N/A

TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)

152 x 10° (JANUARY 1980 DOLLARS)
0.37 (ASSUME .365 L/M RATIO FOR CHEMICAL PROCESS)

$208,240 (JANUARY 1980 DOLLARS)
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b. Texaco/SNG System Costs For Modules II, III, & IV

Y

iaiseny.
.

PRECEDING PACE B! AMX NOT FiLMED

e
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THE BDM CORPORATION

UNIT OPERATION NUMBER:

REFERENCE SOURCE:

SYSTEM COST DATA

TEXACO/SNG

1 - COAL PREPARATION AND FEEDING
1

AF-642, CASE EXTC

REFERENCE SYSTEM COST: N/A
REFERENCE CAPACITY: N/A
TVA CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: ’ N/A

EXPLANATORY COMMENTS:

THIS SYSTEM IS COMBINED WITH SYSTEM 2 GASIFICATION IN THE REFERENCE

SOURCE AF-642, EXTC.

COMPUTATION METHOO:

INPUTS:
RESULTS:

PRECEDING PAGE BLANX NOT ¥i 2"

SEE SYSTEM 2, COSTING.
N/A
N/A
N/A

La)

D-491
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THE BOM CORPORATION

SYSTEM COST DATA

' PROCESS: TEXACO/SNG

5 SYSTEM: 2 - GASIFICATION
UNIT OPERATION NUMBER: 20
REFERENCE SOURCE: EPRI AF-642, CASE EXTC (SLURRY FEED).

CATEGORY LISTED AS UNIT 20 - "GASIFICA-
TION AND ASH HANDLING."

l REFERENCE SYSTEM COST: $24.261 X 106 (MID-1976 DOLLARS)
; REFERENCE CAPACITY: 5 GASIFIERS PLUS 1 SPARE

| TVA CAPACITY: 3 GASIFIERS PLUS 1 SPARE

| RECOMMENDED CAPACITY EXPONENT: 1

EXPLANATORY COMMENTS:

' 1. FACTOR THE COMBINED TVA SYSTEMS 1 AND 2 TO THE REFERENCE DESIGN BY
) A LINEAR 4/6 FACTOR.

2. REFERENCE COST INCLUDES SYSTEM 1.
COMPUTATION METHOD:
TOTAL SYSTEM COST

REFERENCE COST x CAPACITY FACTOR x
ESCALATION FACTOR

INPUTS
» REFERENCE COSTS $24.261 x 106 (MID-1976 DOLLARS)
2/3

1.30 (TO JANUARY 1980 DOLLARS)

CAPACITY FACTOR

ESCALATION FACTOR
RESULTS:
TOTAL SYSTEM COST

$21.026 X 10° (JANUARY 1980 DOLLARS)
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THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS: TEXACO/SNG

| SYSTEM: 3 - INITIAL GAS CLEAN-UP AND
COOLING

. UNTT_OPERATION NUMBER: 21

REFERENCE SOURCE: GUTHRIE, PROCESS PLANT ESTIMATING,
| EVALUATION AND CONTROL.
; REFERENCE SYSTEM COST: N/A
t REFERENCE CAPACITY: N/A
| TVA_CAPACITY: N/A

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1. THE TVA/TEXACO GAS COOLING SYSTEM WAS DESIGNED AT THE EQUIPMENT
LEVEL AND EACH MAJOR EQUIPMENT ITEM PRICED BASED UPON GUTHRIE,
PROCESS PLANT ESTIMATING, EVALUATION AND CONTROL.

- T

2. SEE ATTACHED PAGE #2 (FOR A LISTING OF ALL OF THE EQUIPMENT COSTS)
(MID-1978 DOLLARS)

, COMPUTATION METHOD: N/A
INPUT: N/A
TOTAL SYSTEM COST = $13.813 x 10°

(JANUARY 1980 DJLLARS)
(REFER TO FOLLOWING PAGES)
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TEXACO/SNG

SYSIEM COST DAIA
3 - INITIAL GAS CLEAN-UP AND COOLING

Iype

Shell & Iube Heat Exgr.
Shell & Iube Heat Exgr.
Shell & Tube Heat Exgr.
Air Cooled Heat Exgr.
Shell & Tube Heat Exgr.

Vertical Vessel
Vertical Vessel
Vertical Vessel
Vertical Vessel

Vertical Yessel

Centrifugal Pump & Motor
Centrifugal Pump & Motor
Centrifugal Pump & Motor

Gas Scrubbing Subsystem

(8) (E)
(Mid-1978) (Mid-1978)

qu?;;ent Equipment Number
Cost-Each  Cost-Each Required
$114,000 $537,000 5
88,000 402,00¢C 2
122,000 371,000 ]
137,000 449,000 4
59,000 153,000 ] :
$ 17,000 $ 56,000 ] |
15,000 50,000 ]
13,000 44,000 ]
12,500 41,000 ]
30,000 91,000 ]
$ 13,700 $ 31,000 3
2,000 5,000 3
2,300 6,000 3
$ 65,000 $200,000 ]
?
D-495 !
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THE BDM CORPORATION
TEXACO/SNG

SUBSYSTEM COST DATA
3 - Initial Gas Clean-up & Cooling

ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 3-E-1 through 5
Category: Heat Exchangers Subsystems

Number of Units: (13 subsystems were included in the base and equipment
prices below)

Design Data:

Size
Duty
Etc. (Temp./Press)
Special Materials
Special Conditions

Cost Estimate:
Base Equipment Cost B: $1.475 x 10°

Adjustment Factors

Materials FM
Temp. FT
Pressure FD
Size FMag
Purchased Equipment Cost E [(E = Bx(FM X FT X Fp X FMag) $E 5.809 x 10

Field Materials

Piping % x B
Concrete "
Steel "
Instruments "
Electrical "
Insulation "
Paint "

D-496
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THE BDM CORPORATION

Subtotal Field Materials (M) % x B
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Instalied Equipment (E+m+L)

Indirect Construction Costs

Escalation to January 1980 dollars

TOTAL MODULE COST, EQUIPMENT

D-497

.848 of B M 1.251 x
$(E*M)  7.06 «x
.644 of B $L .95 «x
$(E+M+L) 8.01 x
.36 of (E+M+L) 2.884 «x
$10.894
1.14
$12.419 x




THE B8DM CORPORATION

7 TEXACO/SNG
SUBSYSTEM COST - A

3 - Initial Gas Clean-up & Looling

? ESTIMATE O MODULAR EQUIPMENT COST
Equipment Number: 3-V-1 through 5
) Category: Vertical Vessels Subsystems
Number of Units (5 vertical vessels are "~ ruded in prices below)

Design Data:

Duty

ctc. (Temp./Press.)
Special Materials
Special Conditions

|

)

‘ Size é
' z
l

Cost Estimate:

Base Equipment Cost B: $87,500

Adjustment Factors

Materials FM
Temp. FT
Pressure Fp
Size FMag
Purchased Equipment Cost E [(E = Bx(FM x Fr X Fp X FMag)] $E 282,000
Field Materials
Piping % xB
Concrete "
Steel " :
Instruments " v
Eiectrical " ‘k%
Insulation " :
Paint " .

0-498
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THE BOM CORPORATION

Lo

Subtotal Field Materials (M) ¥ x B .761 of B $M 66,588

! Total Direct Material (E+M) F(E+My 348,588
Labor Component (L) % x B .632 of B $L 55,300 i
Subtotal Installed Equipment (E+M+L) $(E+M+L) 403,888 |

Indirect Construction Costs .36 of (E+M+L) 145,400

$549,288

Escalation to January 1980 dollars 1.14
TOTAL MODULE COST, EQUIPMENT $0.626 x 108
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TEXACO/SNG
SUBSYSTEM COST DATA
3 - Initial Gas Clean-up & Cooling
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 13-P=1 through 3
Category: Centrifugal Pumps & Motor Subsystems
Number of Units: (9 pumps are included in costs below)
Design Data:
Size
Duty
Etc. (Temp./Press)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B: $54,000

Adjustment Factors

Materials FM
Temp. FT
Pressure Fp
Size FMag

Purchased Equipment Cost E [(E = Bx(Fy x F; x Fp X FMag)] $E
Field Materials

Piping % x B
Concrete "
Steel "
Instruments
Electrical
Insulation
Paint "

D-500

126,000

|
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W&!

f Subtotal Field Materials (M) S x B .75] of B $M 40,554
‘ | Total Direct Material (E+M) 7 55
| Labor Component (L) % x B .71 of B sL 38,340
r | Subtotal Installed Equipment (E+M+L) S(E+M+L) 204,894
Indirect Construction Costs

.36 of (E+M+L) 73,762

Escalation to January 1980 dollars 1.14
TOTAL MODULE COST, EQUIPMENT $0.318 x 106

- e

D-501
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TEXACO/SNG
SUBSYSTEM COST DATA

3 - Initial Gas Clean-up & Cooling

ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 3-ME-1

Category: Gas Scrubbing Subsystem

Number of Units: 1

Design Data:
Size
Duty
Etc. (Temp./Press)
Special Materials
Special Ccnditions
Cost Estimate:
Base Equipment Cost B:
Adjustment Factors
Materials
Temp.

Pressure

Size

$65,000

Purchased Equipment Cost E [(E = Bx(FM X FT X Fp X FMag)] $E

Field Materials

Piping
Concrete
Steel
Instruments
Electrical
Insulation
Paint

D-502

200,000

a %
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Subtotal Field Materials (M) % x B
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Installed Equipment (E+M+L)

Indirect Construction Costs

Escalation to January 1980 dollars

TOTAL MODULE COST, EQUIPMENT

D-503

.761 of B M 45,465

S(E+M) 249,465
.632 of B sL 41,080

$(E+M+L) 290,545

.36 of (E+M+L) 104,596

9,
1.14
$450,460
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|
B
i
g SYSTEM COST DATA
@ PROCESS: TEXACO/SNG
5 | SYSTEM: 4-ACID GAS REMOVAL RECTISOL
' UNIT OPERATION NUMBER: 22
) REFERENCE SOURCE: CF BRAUN FE-2240-31
REFERENCE SYSTEM COST: $32.27 x 10° (1977 DOLLARS)
: REFERENCE CAPACITY: 13,827 LB MOLE/HR
| TVA_CAPACITY: 14,667 LB MOLE/HR
: RECOMMENDED CAPACITY EXPONENT: 0.6

EXPLANATORY COMMENTS:

, COMPUTATION METHOD:

{ TOTAL SYSTEM COST = REFERENCE SYSTEM COST x CAPACITY FACTOR x
; ESCALATION FACTOR
| 0.6
‘ , TVA LB MOLE/HR\*:
| CAPACITY FACTOR: (REF LD /H,>
INPUTS:
, REFEREMCE COST: $32.27 x 10° (1977 DOLLARS)
CAPACITY FACTOR: 19,667)°° 1,036
| ' 17827 '
| ESCALATION FACTOR: 1.22 (TO JANUARY 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $40.787 x 10° (JANUARY 1980 DOLLARS)
p
D-505
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS: TEXACO/SNG
? SYSTEM: . 5 - SULFUR RECOVERY & TAILGAS TREATMENT
‘ SUBSYSTEM: N/A
1 UNIT OPERATION NUMBER: 36
REFERENCE SOURCE: DOE REPORT FE-1775-18, PLANT 2
: REFERENCE SYSTEM COST: $9,032,000 MID-1977 DOLLARS
| REFERENCE CAPACITY: 181.2 LT/D SULFUR PRODUCT
; TVA CAPACITY: 165.2 LT/D SULFUR PRODUCT
RECOMMENDED CAPACITY EXPONENT: 0.6

| EXPLANATORY COMMENTS:

)

r 1. PROCESS NOTE: NORMAL OPERATING RATE OF PLANT 2 IS 240 M/H FEED
? ALTHOUGH DESIGN IS 527.5 M/H
)
i
!

2. PROVIDE 1 TRAIN FOR EACH TEXACO MODULE.
COMPUTATION METHOD:

TOTAL SYSTEM COST = REFERENCE SYSTEM COST x INDIRECT CON-
, STRUCTION COSTS x CAPACITY FACTOR x
ESCALATION FACTOR

u 0.6
] TVA CAP
CAPACITY FACTOR = <REF CAP>
; v INPUTS:
} REFERENCE SYSTEM COST: $9.032 X 106 (MID-1977 DOLLARS)

INDIRECT CONSTRUCTION COSTS: 1.10
(I.E. ENGINEERING AND HOME

OFFICE)
0.6
CAPACITY FACTOR: <181.2> = . 946
ESCALATION FACTOR: 1.22 {FROM MID-77 TO JANUARY 1980 DOLLARS)

0-507
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RESULTS:
TOTAL SYSTEM COSTS = $11.466 X 106 (JANUARY 1980 DOLLARS)

)
;
i
!

D-508
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SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

REFERENCE SOURTE:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:
TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

TEXACO/SNG

6 - AIR SEPARATION

80

MITTELHAUSER INTERNAL COST DATA REPRE-
SENTING A "COMPOSITE" OXYGEN PLANT BASED
ON SEVERAL VENDORS, PLUS THE NECESSARY
COMPRESSION COSTS (REFER TO ENCLOSED
COST CURVES)

$36 X 10% PER UNIT (10 REQUIRED)

N/A

5 @ 1657 TPD OXYGEN (100%) PER UNIT
@ 814.7 PSIA 02

N/A

(1) MODULES 2 AND 4 REQUIRE 3 UNITS EACH

(2) MODULE 3 REQUIRES 2 UNITS

COMPUTATION METHOD:

TOTAL SYSTEM COST =
INPUTS:
TOTAL INSTALLED COST =

RESULTS:
MODULES 2 AND 4 =
MODULE 3 =

REFERENCE UNIT COST x NO. OF UNITS

$36,000,000 PER UNIT (JANUARY 1980
DOLLARS)

$108.0 X 10° (JANUARY 1980 DOLLARS)
$72.0 X 10° (JANUARY 1980 DOLLARS)

D-510
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THE BDM CORPORATION

PROCESS:
SYSTEM:

UNIT OPERATIGN:

SUBSYSTEM:

SYSTEM COST DATA

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

TEXACO/SNG

7 - COMPRESSION
N/A

N/A

N/A

N/A

N/A

N/A

N/A

SYSTEM NOT REQUIRED FOR THIS PROCESS DESIGN

e TN R A e
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SYSTEM COST DATA

SYSTEM:
SUBSYSTEM:
UNIT OPERATION NUMBER:

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

TEXACO/SNG
8 - PROCESS SOLIDS TREATMENT (DEWATERING)
GASIFIER SLAG HANDLING

80

MITTELHAUSER IN-HOUSE COST DATA BASE

$513,000 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS)

N/A
61,167 #/HR
N/A

1. THIS SUBSYSTEM DOES NOT REQUIRE THE SAME EQUIPMENT AS THE KOPPERS-

TOTZEK PROCESS.
COMPUTATION METHOD:

TOTAL SYSTEM COST =

INPUTS:
TOTAL DIRECT COSTS =
INDIRECT COST FACTOR:

RESULTS:
TOTAL SYSTEM COST =

TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)

$513,000 (JANUARY 1980 DOLLARS)

0.335 (ASSUME .25 L/M RATIO FOR SOLIDS
HANDLING)

$684,855 (JANUARY 1980 DOLLARS)
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PROCESS:

SYSTEM:

SUBSYSTEM:
UNIT OPERATION NUMBER:

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

TOTAL SYSTEM COST =

INPUTS:
TOTAL DIRECT COSTS:

INDIRECT COST FACTOR:

RESULTS:
TOTAL SYSTEM COST =

SYSTEM COST DATA

TEXACO/SNG

8 = PROCESS SOLIDS TREATMENT (DEWATERING)
WATER TREATMENT SLUDGE HANDLING

3]

MITTELHAUSER IN-HOUSE COST DATA BASE

$30,000 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS) (SEE BELOW)

N/A
1320 GAL/DAY OF 15% BY WEIGHT SLUDGE
N/A
N/A

TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)

2 LINED PONDS FOR GRAVITY

DEWATERING $24,000
25% CONTINGENCY FOR PUMPS 6,000
TOTAL $3C,000

(JANUARY 1980 DOLLARS)

0.335 (ASSUME .25 L/M RATIQ FOR SOLIDS
HANDLING)

$40,050 (JANUARY 1980 DOLLARS)
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PROCESS:

SYSTEM:
SUBSYSTEM:
UNIT OPERATION NUMBER:

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

SYSTEM COST DATA

TEXACO/SNG

9 - INCINERATION
N/A

N/A

N/A

N/A

N/A

N/A

N/A

SYSTEM NOT APPLICABLE TO PROCESS DESIGN
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SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

REFERENCE SOURCE:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

TEXACO/SNG

10 = INSTRUMENTATION AND CONTROL
N/A

GENERAL ELECTRIC ESTIMATE

$1.5 X 10° JANUARY 1980 DOLLARS
(EQUIPMENT COST)

REFERENCE COST BASED UPON A HONEYWELL
4500 SYSTEM

N/A
M/A

THE SYSTEM CONTAINS JUST THE NECESSARY INSTRUMENTATION FOR THE CEN-

TRALIZED REMOTE FACILITY.

IT CONTAINS SUFFICIENT CABLE TO TRANSMIT

SIGNALS FROM THE PROCESS UNITS? DATA PROCESSING EQUIPMENT, SOFTWARE
PACKAGES FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR
PRESENTATION OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS
FOR DIRECT OPERATION OF INDIVIDUAL SYSTEMS.

COMPUTATON METHOD:

TOTAL DIRECT COST

[}

TOTAL SYSTEM COST

INPUTS:
REFERENCE COST:
INSTALLATION FACTOR:
INDIRECT COST FACTOR:

RESULTS:

TOTAL DIRECT COSTS =
TOTAL SYSTEM COST =

(1 + INSTALLATION FACTOR) x REFERENCE
EQUIPMENT COST

TOTAL DIRECT COST x (1 + INDIRECT COST
FACTOR)

$1.5 X 10° (JANUARY 1980 DOLLARS)
1.10 (ASSUMED)
0.289 (90/10 ASSUMED M/L RATIO)

$3.15 X 10° (JANUARY 1980 DOLLARS)
$4.06 X 10° (JANUARY 1530 DOLLARS)
D-518
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SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT OPERATION:

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA _CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COAL HANDLING IS INCLUDED UNDER LISTING OF GENERAL FACILITIES
SYSTEMS SINCE IT IS DESIGNED TO SERVE ALL FOUR MODULES.

TEXACO/SNG

11 = COAL HANDLING

10

N/A
N/A
N/A
N/A
N/A
N/A

D-520
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SYSTEM COST DATA
PROCESS: TEXACO/SNG
SYSTEM: 12 = SOLIDS WASTE RECYCLING/DISPQOSAL
UNIT OPERATION NUMBER: 81
REFERENCE SOURCE: MITTELHAUSER ESTIMATE (FROM IN-HOUSE COST
DATA BASE)
REFERENCE SYSTEM COST: $16.1 X 106 (JANUARY 1980 DOLLARS) (TOTAL
DIRECT COSTS - SEE BELOW)
REFERENCE CAPACITY: N/A
TVA CAPACITY: 61,000 #/HR SOLIDS (DRY), 2319 GAL/HR
H20 WITH SOLIDS
RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1. SYSTEM IS ESSENTIALLY AN EXCAVATED AREA FOR 20 YEARS OF SOLID D(sS-
POSAL. INCLUDES EXCAVATION AND CONSTRUCT OF CLAY-LINED DISPOSAL
AREA RUNOFF-HOLDING POND.

2. LAND COSTS WERE NOT INCLUDED

COMPUTATION METHOD:

"

TOTAL SYSTEM COST TOTAL DIRECT COSTS x (1 + INDIRECT COST

FACTOR)
INPUTS:
TOTAL DIRECT COST = INSTALLED COST OF SOLIDS 6
DISPOSAL AREA = $10.0 X 10
INSTALLED COST OF RUNOFF 6
COLLECTION BASIN = 6.1 X 10
(BOTH ARE LINED WITH CLAY 6
LINER) $16.1 X 10
INGIRECT COST FACTOR: 0.335 (ASSUMED .25 L/M RATIO FOR SOLIDS
HANDLING)
RESULTS:
TOTAL SYSTEM COST = $21.494 X 106 (JANUARY 1980 DOLLARS)
D-521
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THE 8DM CORPORATION

SYSTEM CJST DATA

SUBSYSTEM:
UNIT OPERATION NUMBER:

REFERENCE SOURCE:
REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

TEXACO/SNG

13 - BYPROUDUCTS PROCESSING

SULFUR STORAGE AND LOADING

83

MITTELHAUSER IN-HOUSE COST DATA BASE
$1 X 106 (JANUARY 1980 DOLLARS)

N/A

N/A

N/A

6

1. ORDER OF MAGNITUDE ESTIMATE GF $1 X 10~ BASED UPON FLAKING SULFUR
STORAGE FACILITY RATHER THAN PRILL TOWER.

COMPUTATION METHOD:

INPUTS:
REFERENCE SYSTEM COST =
RESULTS:

TOTAL SYSTEM COST =

N/A

$1 X 10% (JANUARY 1980 DOLLARS)

$1 X 106 (JANUARY 1980 DOLLARS FOR EACH
MODULE)
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THE BDM CORPORATION

PROCESS:
: SYSTEM:
SUBSYSTEM:

UNIT OPERATION NUMBER:
REFERENCE SOURCE:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

- e

EXPLANATORY COMMENTS:

SYSTZm COST DATA

TEXACO/SNG
14 - PLANT POWER SYSTEM

TURBOGFNERATOR FOR ON-SITE POWecR FOR
[.P. STEAM

87

EQUIPMENT-FACTORED COST ESTIMATE FROM
GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUATION AND CONTROC

$17,040,730 MID-1978 DOLLARS (EQUIPMENT
COosT)

38,500 KW
38,500 Kw
N/A

‘ MITTELHAUSER ESTIMATE FROM IN-HOUSE COST GATABASE AS WELL AS
, GUTHRIE, PROCESS PLANT ESTIMATING, EVALUATION AND CONTROL.

COMPUTATION METHOD:

' TOTAL SYSTEM COST =

INPUTS:
EQUIPMENT COST:

passryn)
?

: INSTALLATION FACTOR:

EQUIPMENT COST x INSTALLATION FACTOR x
(1 + INDIRECT COST FACTOR) x ESCALATION
FACTOR

"POWER GENERATION FACILITY"

FOR 38,500 KW = $22,560,000
MINUS

"FIELD ERECTED BOILER

COST" FOR 666,000 LB/HR

STEAM = 5,600,000
ESTIMATED EQUIPMENT CUST §T7fUIUfﬁﬁﬁ
(MID-1978
DOLLARS)

1.307
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INDIRECT COST FACTOR:

ESCALATION FACTOR:

RESULTS:

TOTAL SYSTEM COST =

0.15 (ASSUMED)
1.14 (FROM 1978 TO 1980 DOLLARS)

$29.198 X 10G (JANUARY 1980 DOLLARS)
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2 SYSTEM COST DATA

SUBSYSTEM:
UNIT OPERATION NUMBER:

i REFERENCE SOURCE:

i REFERENCE SYSTEM COST:

REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:
TOTAL SYSTEM COST =

INPUTS:

KILOWATT REQUIREMENT

(INCLUDING IMPORT AND

INTERNAL GENERATION) =

TOTAL DIRECT COST FACTOR =

INDIRECT COST FACTOR =

ESCALATION FACTOR =
RESULTS:

TOTAL SYSTEM COST =

*

Jre R

?: xuwn;?! r;a;w;m, é

g
i
;
v
£

TEXACO/SNG

14 - PLANT POWER SYSTEM

PLANT ELECTRICAL DISTRIBUTION

87

REQUIREMENTS FACTORED COST ESTIMATE FROM
GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUATION AND CONTROL, p. 363.
$102.62 (1970 DOLLARS/KILOWATT) (FACTOR
FOR ELECTRICAL DISTRIBUTION FIELD INSTAL-
LATION COSTS IN NORMAL RANGE)

N/A

88,000 KW

N/A

N/A

KILOWATT REQUIREMENT x TOTAL DIRECT COST
FACTOR x (1 + INDIRECT COST FACTOR) x
ESCALATIOM FACTOR

88,000 KW

$102.62 (1970 DOLLARS/PER KILOWATT)
0.469 (BASED ON 0.72 L/M RATIO)
1.988 (FROM 1970 BASE YEAR DOLLARS)

$26.373 X 106 (JANUARY 1980 DOLLARS)

0-527
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SYSTEM COST DATA

PROCESS: TEXACO/SNG
SYSTEM: 15 - STEAM GENERATION/DISTRIBUTION
UNIT OPERATION NUMBER: 86
REFERENCE_SOURCE FOR COSTING: REQUIREMENTS FACTORED COST FROM GUTHRIE,
Eggfisi.P:ngsg?TIMATING. EVALUATION AND
REFERENCE_SYSTEM COST:
TOTAL DIRECT COST FACTOR =  1.68 (1970 DOLLARS PER LBS PER HR)
REFERENCE_CAPACITY: N/A
TVA_CAPACITY: STEAM REQUIREMENT = 1,686,500 LBS/HR

(FOR MODULE 2)
STEAM REQUIREMENT = 1,086,500 LBS/HR
(FOR MODULES 3 AND 4)

RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

1. THIS SYSTEM ONLY CONTAINS EQUIPMENT FOR THE GENERAL DISTRIBUTION
OF BOILER FEED WATER, COLLECTION OF CONDENSATE, DEAERATION OF
CONDENSATE, AND MINIMAL SURGE STORAGE OF DEMINERALIZED WATER.

2. THE STEAM REQUIREMENT HAS BEEN INCREASED OVER THE BASE CASE TO
PROVIDE A CONTINGENCY TO COVER THE STEAM REQUIREMENTS IN THE
ALTERNATE PRODUCTS CASE.

COMPUTATION METHOD:

TOTAL SYSTEM COST STEAM REQUIREMENT x TOTAL DIRECT COST
FACTOR x (1 + INDIRECT COST FACTOR) x

ESCALATION FACTOR
INPUTS:

STEAM REQUIREMENT 1,686,500 LBS/HR (FOR MODULE 2)

1,086,500 LBS/HR (FOR MODULES 3 AND 4)
TOTAL DIRECT COST FACTOR = $1.68 (1970 DOLLARS PER LBS/HR)

D-529
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INDIRECT COST FACTOR =
ESCALATION FACTOR =
RESULTS:

TOTAL SYSTEM COST (FOR
MODULE 2) =

TOTAL SYSTEM COST (FOR
MODULES 3 AND 4) =

0.488 (BASED ON .82 L/M RATIO)
1.988 (BASED ON JANUARY 1980 DOLLARS)

$8.381 x 10° (JANUARY 1980 DOLLARS)

$5.340 X 106 (JANUARY 1920 DOL.LARS)

D-530
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SYSTEM COST DATA

SUBSYSTEM:

UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:

- REFERENCE CAPACITY:
TVA_CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SYSTEM COST =

INPUTS:
TOTAL DIRECT COSTS =

INDIRECT COST FACTOR =
RESULTS:
TOTAL SYSTEM COST =

TEXACO/SNG

16 - WATER SUPPLY

RAW WATER TREATMENT

85

MITTELHAUSER IN-HOUSE COST DATA BASE

$758,000 JANUARY 1980 DOLLARS (TOTAL
DIRECT COST)

N/A
2533 GPM
N/A
N A

TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)

FIRE WATER POND $164,000
CLARIFIER 503,000
CHEMICAL FEED SYSTEM 91,000

TOTAL DIRECY COSTS $758,000
(JANUARY 1980 DOLLARS)

0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)

$1.031 X 10° (JANUARY 1980 DOLLARS)
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SYSTEM COST DATA

UNIT OPERATION NUMBER:
SUBSYSTEM:

REFERENCE SOURCE:
REFERENCE SYSTEM COST:

REFERENCE CAPACITY:
TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SYSTEM COST =

INPUTS:
TOTAL DIRECT COSTS:

INDIRECT COST FACTOR =
RESULTS:

TEXACO/SNG
16 - WATER SUPPLY
85

BOILER FEED WATER TREATMENT
MITTELHAUSER IN~HOUSE COST DATA BASE

$918,000 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS) - SEE BELOW

N/A
50 GPM
N/A
N/A

TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)

1. FILTER $ 47,000

2. PARALLEL, SKID-MOUNTED

3. DEMINERALIZER TRAINS 833.000

4. CHEMICAL STORAGE TANKS 38,000

TOTAL PIRECT COSTS $978,000

(JANUARY 1980
DOLLARS)

0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)

TOTAL SYSTEM COST = $1.248 X 108 (JANUARY 1980 DOLLARS)

N
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UNIT OPERATION NUMBER:

SUBSYSTEM:
i REFERENCE SOURCE:
REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

tra—

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

[ R

EXPLANATORY COMMENTS:

COMPUTATION METHOO:

TOTAL SUBSYSTEM COST =

INPUTS:
TOTAL DIRECT COSTS:
INDIRECT COST FACTOR:

‘ RESULTS:
TOTAL SUBSYSTEM COSTS =

SYSTEM COST DATA

TEXACO/SNG

17 - COOLING WATER SYSTEM

39

UTILITY COOLING TOWER

MITTELHAUSER IN-HOUSE COST ESTIMATE

$4,200,000 JANUARY 1980 COLLARS (TOTAL
DIRECT COSTS)

N/A
80,500 GPM
N/A
N/A

TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)

$4.2 X 10° (JANUARY 1980 DOLLARS)

0.36 (ASSUME .25 L/M RATIO FOR MIXED
PROCESSES)

$5,712,000 (JANUARY 1980 OOLLARS)
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UNIT QPERATION NUMBER:

SUBSYSTEM:
REFERENCE SOURCE:

REFERENCE SYSTEM COST:

SYSTEM COST DATA

TEXACO/SNG
17 - COOLING WATER SYSTEM

39
BLOWDOWN TREATMENT
MITTELHAUSER IN-HOUSE COST ESTIMATE

$852,000 JANUARY 1980 DOLLARS (TOTAL
DIRECY COSTS)

REFERENCE CAPACITY: N/A
TVA CAPACITY: 42 GPM
RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

SUBSYSTEM IS A VAPOR COMPRESSION EVAPORATOR.

COMPUTATION METHOD:

TOTAL SUBSYSTEM COST =

INPUTS:

TOTAL DIRECT COSTS:
INDIRECT COST FACTOR:

RESULTS:

TOTAL SUBSYSTEM COST = $1,156,720 (JANUARY 1980 DOLLARS)

TOTAL DIRECT COSTS x () + INDIRECT COST
FACTOR)

$852,000 (JANUARY 1980 DOLLARS)

0 36 (ASSUME .25 L/M RATIO FOR MIXED
PROCESSES)
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS:

SYSTEM:

SUBSYSTEM:

UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

TOTAL SYSTEM COST =

INPUTS:
TOTAL DIRECT COST:
CONSISTS OF:

INDIRECT COST FACTOR:

RESULTS:
TOTAL SYSTEM COST =

Teoroein- AN

PoAa

TEXACO/SNG

18 - WASTE WATER TREATMENT
PROCESS CONDENSATE TREATMENT
37

EPA 600/2-78-182

$28,000 (JANUARY 1980 DOLLARS)
N/A

50 GPM

N/A

N/A

TOTAL DIRECT COST x. (1 + INDIRECT COST
FACTOR)

$28,000 (JANUARY 1980 DOLLARS)
PRESSURE LEAF FILTER

CHEMICAL CLEANER

PUMPS

0.37 (ASSUME .365 L/M RATIO FOR CHEMICAL
PROCESSES)

$38,360 (JANUARY 1980 DOLLARS)
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SYSTEM COST DATA

UNIT OPERATION NUMBER:

g‘tu'ﬁ A

SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:
TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

K-T/TEXACO - METHANE/SNG

11-COAL HANDLING

10

N/A

EQUIPMENT FACTORED COST ESTIMATE BY
RESOURCE ENGINEERING, INC. BASED ON
VENDOR QUOTES AND HISTORIC DATA. SEE
DETAILED EQUIPMENT LISTING WHICH FOLLGWS.

$48,100,000 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS)

920,000 TONS OF COAL PER DAY
20,000 TONS OF COAL PER DAY
N/A

THIS SYSTEMS IS SIZED TO SERVE THE NEEDS OF ALL FOUR MODULES TO BE

BUILT IN THE FACILITY.
COMPUTATION METHOD:

TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)

INPUTS:

TOTAL DIRECT COST = $48,100,000 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR = 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS-

HANDLING SYSTEMS)
RESULTS:

TOTAL SYSTEM COST = $64.214 x 106 (JANUARY 1980 DOLLARS)

PRECEDING PAGE BLANK NOT FILMED
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SYSTEM 11
COAL HANDLING

(EQUIPMENT FACTORED COSTS)

JANUARY 1980 6
DESCRIPTION IN MILLION DOLLARS (10°)

1. Continuous barge unloader, elevator type,

3,000-3,500 TPH, including dock, moorings,

surge bin, conveyors $ 10.0
2. Open coal storage piles, 1.8 x 106 tons

Double windows 100' high x (2 x 240') wide

x 2,800' Costs for site preparation, stock-

piling conveyors, stacker/reclaiming equip-

ment, mobile equipment 30.0
3. Rotary brakers, three (2N, 1S), 1,000 TPH

each 50 hp each, 12' ¢ x 22' each 1.0
4. Concrete silos, four, 11,750 tons each,

67' ¢ x 150*' each 6.0
5. Truck dump hopper, 2,000 tons 0.2

6. Conveyors not included above

a. Truck station to crusher, 500 TPH
36" x 500 ft., 0 elevation, 426 fpm,
32 hp 0.3

b. Crusher to silos, 2,160 TPH
60" x 700 ft., 150 ft. elevation,

470 hp, 600 fpm 0.6
TOTAL DIRECT COSTS (E+M+L) = $ 48.1
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SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK/TEXACO - METHANE/SNG
SYSTEM: 19 - GENERAL FACILITIES (BLDG & SUPPORT)
UNIT OPERATION NUMBER: 88 -i
REFERENCE SOURCE FOR COSTING: EVALUATION OF INTERMEDIATE - BTU COAL
GASTFTCATION SYSTEMS FOR RETROFITTING
PLANTS, EPRT AF-5317 AUGUST 1977
REFERENCE SUBSYSTEM COST: SEE BELOW
REFERENCE CAPACITY: N/A
TVA _CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A

EXPLANATORY COMMENTS:

INVESTMENT FOR SERVICE FACILITIES SUCH AS MAINTENANCE SHOPS, STORES,
COMMUNICATIONS, SECURITY, AND OFFICES IS ESTIMATED AV 4.9% OF DIRECT
INVESTMENT. THIS ESTIMATE WAS PREPARED BY TVA BASED ON ITS CONSTRUC-

TION EXPERIENCE.

COMPUTATION METHOD:

TOTAL DIRECT SYSTEM INVESTMENTS x (.049)

TOTAL SYSTEM CAPITAL INVESTMENT-INDIRECT COSTS
TSCI - TDSI x INDIRECT COST FACTOR

:
{7+ INDTRECT COST FACTOR) * 15CI

TOTAL SYSTEM COST
where
1. TOTAL DIRECT COSTS
2.

INPUTS:

INDIRECT COST FACTOR: 0.36 (ASSUMED "NORMAL" L/M RATIO) 6
SUBTOTAL FOR TOTAL SYSTEM CAPITAL INVESTMENT = $1297.278 x 10
(JANUARY 1980 DOLLARS) (EXCLUDING BUILDING & SUPPORT)

RESULTS:
TOTAL DIRECT COSTS = § 953.881 x 106 .
TOTAL SYSTEM COST = $46.740 x 106 (JANUARY 1980 DOLLARS)
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SYSTEM COST DATA

PROCESS: KOPPERS - TOTZZK/SNG

) SYSTEM: 20A - ALTERNATE PRODUCTS/CO SHIFT
UNIT OPERATION NUMBER: 90 - SHIFT CONVERSION
SUBSYSTEMS: HEAT EXCHANGES

; E— VESSELS

! 3 PUMPS & MOTORS

. REFERENCE SOURCE FOR COSTING: GUTHRIE, PROCESS PLANT, ESTIMATING,

| EVALUATION AND CONTROL —

» REFERENCE SYSTEM COST: N/A

| REFERENCE CAPACITY: N/A
TVA CAPACITY: N/A

; RECOMMENDED CAPACITY EXPONENT: N/A

? EXPLANATORY COMMENTS: (1) SEE FOLLOWING PAGES FOR A LISTING

| OF ALL THE SQUIPMENT COSTS (MID-1978

DOLLARS).

(2) THE K-T/SNG ALTERNATE PRODUCTS
CO-SHIFT SYSTEM WAS DESIGNED AT
THE EQUIPMENT LEVEL AND EACH
] MAJOR EQUIPMENT ITEM PPICED BASED
| UPON GUTHRIE.

| COMPUTATION METHOD: N/A
INPUTS: N/A
| RESULTS:

TOTAL SYSTEM COST = $2.94% « 106 (JANUARY 1980 DOLLARS)

D-551
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Item
90-£-1
90--2
90-€-3
90-E-4
90-E-5
90-E-6
90--7
90-EA-1
90-EA-2

90-RX-1
90-RX-2
90-v=1
90-v-2

90-P-1
90-P-2

KIPPERS-TOTZEK/SNG
SYSTEM COST DATA
20A - CO SHIFT SYSTEM

(Mi§§%978) (M1§E%978)
Base

Equipment Equipment
Type Cost-Each Cost-Each
Shell & Tube Heat Exgr. $ 52,900 $ 85,700
Shell & Tube Heat Exgr. 54,900 85,600
Shell & Tube Heat Exgr. 15,700 24,900
Shell & Tube Heat Exgr. 80,350 124,630
Shell & Tube Heat Exgr. 35,300 39,500
Shell & Tube Heat Exgr. 22,500 20,700
Shell & Tube Heat Exgr. 12,740 14,000
Air-Cooled Heat Exgr. 21,600 <5,300
Air-Cooled Heat Exgr. 9,800 11,500
CO Shift Reactor Vessel 22,000 50,600
COS Hydrolysis Reactor Vessel 8,100 18,600
Shift Condensate Vessel 11,500 36,000
Hydrodysis Condensate Vessel 1,600 5,200
Centrifugal Pump & Motor 12,000 20,/00
Centrifuga® Pump & Motor 2,100 3,300

D-552
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KOPPERS-TOTZEK/SNG
SUBSYSTEM COST DATA
20A - CO SHIFT SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 90-E-1 to E-7 AND 90-EA-1 to 90-EA-2.
Category: Heat Exchangers Subsystems

Number of Units: (12 subsystems were included on the base and equipment
price below)

Design Data:

Size

Duty

Etc. (Temp./Press.)
Special Materials
Special Conditions

Cost Estimate:

Base Equipment Cost B: $ .5468 x 106
Adjustment Factors
Materials FM
Temp. FT
P F
ressure p
Size FMag
Purchased tquipment Cost E [(E = Bx(FM X FT X FP X FMag)] $E .8057 x 10
Field Materials
Piping % x B
Concrete "
Steel "
Instruments "
Electrical "
Insulation "
Paint "

D-553
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Svhtotal Field Materiars (M) % x 8
Total Direct Material (E+M)
Labor Component (L) % x 8B
Subtotal Installed Equipment (E+M+L)

Indirect Construction Costs

817 of B $M  .4367 x 10°

$(E+MY T 2530 % T0°

626 of B $L  .3421 x 108
6

$(E+M+L) 1.5945 x 10

.574 x 108
2.1685 x 10°

.36 of (F+M+L)

(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to

derive module cost.)
Escalation to January 1980 dollars

TOTAL MODULE COST, EQUIPMENT

D-554
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$2.472 x 10°
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3 KOPPERS-TOTZEK/SNG
SUBSYSTEM COST DATA

; : 20A = CO SHIFT SYSTEM

ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 3-V-1 to 5

Category: Shift and Hydrolysis Vessels Subsystems

below)

[
) , . . , .
; Number of Units (4 vertical and horizontal vessels are included in prices
; Design Data:

Size

Duty

Etc. (Temp./Press.)
Special Materials
Special Conditions

Cost Estimate:
Base Equipment Cost B: $43,200

Adjustment Factors

' Materials FM
Temp. FT
E Pressure Fp
Size FMag
Purchased Equipment Cost E [(E = Bx(FM X FT X Fp FMag)] $E 110,400

Field Materials

Piping % x B
Concrete
Steel "
Instruments
: Electrical

I» Insulation

Paint "

D-555
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Subtctal Field Materials (M) % x B
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Installed Equipment (E+M+L)

Indirect Construction Costs

1.48 of B M

.931 of B $L
$(E+M+L)

.36 of (E+M+L)

(Indirect Construction Costs may be applied either
as ¥ of (E+M+L) or as multiplier factor [(E+M+L)] to

derive module cost.)
Escalation to January 1980 dollars

TOTAL MODULE COST, EQUIPMENT

D-556

1.14

$64,100

+M 4,500

49,200

214,700

77,300

$292,000

$0.3329 x 10°
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KOPPERS-TOTZEK/SNG
SUBSYSTEM COST DATA
t 20A - CO SHIFT SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COSY

i
’ Equipment Number: 90-P-1 and 90-P-2.

Category: Centrifugal Pumps & Motor Subsystems

Number of Units: (4 pumps and motors are included in prices below)

Size

Duty

Etc. (Temp./Press.)
Special Materials
Special Conditions

!
)
f
| { Design Data:
|
|

| Cost Estimate:

i
’ Base Equipment Cost B: $.0282 x 10°

| Adjustment Factors

Materials FM
, Temp. FT
Pressure F
p
; Size FMag

Purchased Equipment Cost E [(E = Bx(Fy x Fy x Fo X Fuag)l SE
Field Materials

. Piping % x B

? Concrete "
Steel
Instruments
Electrical
Insulation
Paint "

D-557
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THE BDM CORPORATION

Subtotal Field Materials (M) % x B .745 of B $M $21,000

Total Direct Material (E+M) $(E+MY 69,000

Labor Component (L) % x B .71 of B $L 20,000

Subtotal Installed Equipment (E+M+L) $(E+M+L) 89,000
indirect Construction Costs

.36 of (E+M+L) 32 ,‘ 000

(Indirect Construction Costs may be applied either
as ¥ of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)

Escalation to January 1980 dollars 1.14

| TOTAL MODULE COST, EQUIPMENT $.138 x 106

D-558 f
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THE BDM CORPORATION

SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT _OPERATION NUMBER:

SUBSYSTEMS:

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHOD:

INPUTS:
RESULTS:

KOPPERS = TOTZEK/SNG

208 - ALTERNATE PRODUCTS/MAIN METHANATION
91 - METHANATION

HEAT EXCHANGERS

VESSELS

PUMPS & MOTORS

TURBINE AND COMPRESSOR

GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUATION AND CONTROL

N/A
N/A
N/A

N/A

(1) SEE FOLLOWING PAGES FOR A
LISTING OF ALL THE EQUIPMENT
COSTS (MID-1978 DOLLARS).

(2) THE K-T/SNG ALTERNATE PRODUCTS
METHANATION SYSTEM WAS DESIGNED
AT THE EQUIPMENT LEVEL AND EACH
MAJOR EQUIPMENT ITEM PRICED BASED
UPON GUTHRIE.

N/A
N/A

TOTAL SYSTEM COST = $13.670 x 106 (JANUARY 1980 DOLLARS)
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THE BOM CORPORATICN
:
| KOPPERS=TOTZEK/SNG
SYSTEM COST DATA
\ 20B - MAIN METHANATION
(Mi89%978) (MigE%978)
Base
Equipment  Equipment Number
Item  Type Cost-Each  Cost-Each Required
; 92-E-1 Shell & Tube Heat Exgr. $ 68,600 $107,800 |
: 92-E-2 Shell & Tube Heat Exgr. 110,000 371,000 1
t 92-E-3 Shell & Tube Heat Exgr. 110,000 190,100 2
| 92-E-4 Shell & Tube Heat Exgr. 49;000 73,200 1
92-E-5 Shell & Tube Heat Exgr. 176,500 155,800 2
, 93-E-6 ‘Shell & Turbe Heat Exgr. 82,300 101,600 2
} 92-E-7 Shell & Tube Heat Exgr. 31,400 46,600 1
3 92-E-8 Shell & Tube Heat Exgr. 19,600 22,600 ]
, 92-E-9 Shell & Tube Heat Exgr. 23,500 27,300 1
92-E-10 Shell & Tube Heat Exgr. 29,400 34,400 1
' 92-EA-1 Air-Cooled Heat Exgr. 21,600 24,200 ]
. 92-EA-2 Air-Cooled Heat Exgr. 9,800 11,000 1
| 92-RX-1 Vertical Vessel 36,500 176,300 2
E 92-RX-2 Methanation Reactor 33,000 167,000 ]
92-RX-3 Methanation Reactor 10,000 50,600 ] :
92-V-1 Horizontal Vessel 36,500 80,300 1 3
92-V-2 Horizontal Vessel 4,200 9,200 ] ‘
: 92-V-3 Horizontal Vessel 1,500 5,300 ]
§ 92-V-4 Horizontal Vessel 5,500 24,400 1
i D-561
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THE BOM CORPORATION

3-P-1  Centrifugal Pump & Motor $ 3,100
' 3-P-2 Centrifugal Pump & Motor 1,200

90-EX-1 Turbine Expander & Motor 1,082,000
90-C-1 Recycle Compressor & Motor 1,541,000

D-562

$ 5,000
2,000

1,213,000
1,687,000
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KOPPERS-TOTZEK/SNG
SUBSYSTEM COST DATA
208 - MAIN METHANATION SYSTEM

ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 92-E-1 to 92-E-10 AND 92-EA-1 to 92-EA-2.

Category: Heat Exchangers Subsystems

Number of Units: (15 were included on the base and equipment prices below)

Design Data:

Size

Duty

Etc. (Temp./Press.)
Special Materials
Special Conditions

Cost Estimate:
Base Equipment Cost B: $ 1.1005 x 108
Adjustment Factors

Materials F

M
Temp. FT
Pressure Fp
Size FMag

Purchased Equipment Cost E [(E = BX(FM X FT x Foox FMag)]

p
Field Materials

Piping % x B
Concrete "
Steel "
Instruments "
Electrical "
Insulation "
Paint "

D-563
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THE 8DM CORPORATION

Subtotal Field Materiais (M) ¥ x B .834 of B oM .918 x 106

Total Direct Material (E+M) S(E+M) 27 53T X T0°
Labor Component (L) % x B 635 of B SL  .6983 x 10°
Subtotal Installed Equipment (E+M+L) $(E+MeL) 3.2293 x 10°
Indirect Construction Costs 1.1625 x ]06

.36 of (E+M+L) 6
$4.3918 x 10

(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipier factor [(E+M+L)] to
derive module cost.)

Escalation to January 1980 dollars 1.14

TOTAL MODULE COST, EQUIPMENT $5.0067 x 108
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KOPPERS-TOTZEK/SNG
SUBSYSTEM COST DATA
. 208 - MAIN METHANATION SYSTEM

ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 92-RX-1 to 92-RX-3 AND 92-V-1 to 92-V-4.

| Category: Horizontal and Vertical Subsystems
| Number of Units: (8 Horizontal and Vertical vessels are included in prices
i below)
| Design Data:
| Size

Duty

Etc. (Temp./Press.)

Special Materials
Special Conditions

Cost Estimate:
Base Equipment Cost B: $163,700

Adjustment Factors

’ Materials FM
Temp. FT

' ressure Fp

l .
Size FMag

Purchased Equipment Cost E [(E = Bx(FM X FT X Fp X FMag)] $E  $689,400
Field Materials

Piping % x B
Concrete "
Steel "
Instruments
Electrical
Insulation
Paint "

D-565
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THE 8DM CORPORATION

Subtotal Field Materials (M) % x B 2.546 of B $M $416,700

Total Direct Material (E+M) $(E¥My 1,706,100
Labor Component (L) % x 8B .934 of B $L 152,900
Subtotal Installed Equipment (E+M+L) $(E+M+L) 1,252,000

Indirect Construction Costs

.36 of (E+M+L) 453,200
$17772,200

(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)

Escalation to January 1980 dollars 1.14
TOTAL MODULE COST, EQUIPMENT $1.9519 x 10°
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KOPPERS-TOTZEK/SNG
SUBSYSTEM COST DATA
208 - MAIN METHANATION SYSTEM

ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 92-P-1 to 92-P-2.
Category: Centrifugal Pumps & Motor Subsystems

Number of Units: (4 pumps and motors are included in prices below)

Size

Duty

Etc. (Temp./Press.)
Special Materials
Special Conditions

|
n
\
| Design Data:
’
i

Cost Estimate:

Base Equipment Cost B: $8,600

Adjustment Factors

Materials FM
y Temp. Fr
F
| Pressure p
Size FMag
Purchased Equipment Cost E [(E = Bx(FM X FT X Fp X FMag)] $E $14,000

Field Materials

&8
2
(o}

Piping

Concrete
Steel "
Instruments
Electrical

Insulation
Paint "

D-567
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THE 8DM CORPORATICN

Subtotal Field Materials (M) 3 x B .744 of B ™ $6,400
Total Direct Material (E+M) $S(E+M) 20,400
Labor Component (L) % x B .72 of B $L 6,200
Subtotal Installed Equipment (E+M+L) $(E+M+L) 26,600

Indirect Construction Costs

.36 of (E+M+L) 9,600
576,200

(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)

Escalation to January 1980 dollars 1.14

TOTAL MODULE COST, EQUIPMENT $ 0412 x 108
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KOPPERS-TOTZEK/SNG
SUBSYSTEM COST DATA
20B - MAIN METHANATION SYSTEM
ESTIMATE OF MGDULAR EQUIPMENT COST

Equipment Number: 90-EX-1 AND 90-C-1.
Category: Turbine Expander and Compressor Subsystem
Number of Units: 2
Design Data:

Size

Duty

Etc. (Temp./Press.)

Special Materials

Special Conditions
Cost Estimate:
Base Equipment Cost B: $2,623,000

Adjustment Factors

Materials Fu
Temp. Fr
p F
ressure o
Size FMag
Purchased Equipment Cost E [(E = Bx(FM X FT X Fp X FMag)] $E 2,900,000
Field Materials
Piping % x B
Concrete "
Steel "
Instruments "
Electrical i
Insulation "
Paint "

D-569
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THE 8DM CORPORATION

Subtotal Field Materials (M) % x B .242 of 8 M $635,000

Total Direct Material (E+M) $(E+M) 3,535,000

Labor Component (L) % x B .632 of B L 765,000

Subtotal Installed Equipment (E+M+L) $(E+M+L) 4,300,000
Indirect Construction Costs X

.36 of (E+M+L) $]:gsgfggo

(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)

Escalation to Januvary 1980 dotlars 1.14

TOTAL MODULE COST, EQUIPMENT $6.670 x 108
]
]
%
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THE 8DM CORPORATION

SYSTEM COST DATA

PROCESS: KOPPERS-TOTZEK/SNG
SYSTEM: 20C - ALTERNATE PRODUCTS/GAS DRYING
UNIT OPERATION NUMBER: 92 - GAS DRYING
REFERENCE SOURCE FOR COSTING: C.F. BRAUN
FE-2240-3

REFERENCE SYSTEM COST: $.400 x 106 (1977 DOLLARS)

REFERENCE CAPACITY: 15271 LB-MOL/HR GAS FEED
TVA CAPACITY: 6266 LB-MOL/HR GAS FEED
RECOMMENDED CAPACITY EXPONENT: 0.6
EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

TOTAL SYSTEM COST = REFERENCE SYSTEM COST x INDIRECT CONSTRUCTION
COSTS x CAPACITY FACTOR x ESCALATION FACTOR

CAPACITY FACTOR =(TvA cap) 0-©
REF CAP

INPUTS:
REFERENCE COSTS = $.400 x 106 (1977 DOLLARS)
INDIRECT CONSTRUCTION COSTS = 1.10 (I.E., ENGINEERING AND HOME OFFICE)

CAPACITY FACTOR =( 6,266} %® = 0.586
75271

1.22 (TO JANUARY 1980 DOLLARS)

ESCALATION FACTOR
RESULTS:

TOTAL SYSTEM COST $.3146 x 106 (JANUARY 1980 DOLLARS)
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THE 8DM CORPORATION

SYSTEM COST DATA

|

| PROCESS: TEXACO/SNG
\ SYSTEM: 20A - ALTERNATE PRODUCTS/CO SHIFT s
R UNLT OPERATION NUMBER: 90 - SHIFT CONVERSION
)| SUBSYSTEMS: HEAT EXCHANGERS

: VESSELS

PUMPS & MOTORS

| REFERENCE SOURCE FOR COSTING: GUTHRIE, PROCESS PLANT ESTIMATING,
) EVALUATION AND CONTROC
| REFERENCE SYSTEM COST: N/A
' H
o REFERENCE CAPACITY: N/A
| TVA_CAPACITY: N/A
i : RECOMMENDED CAPACITY EXPONENT: N/A
)

EXPLANATORY COMMENTS: (1) SEE FOLLOWING PAGES FOR A
. LISTING OF ALL THE EQUIPMENT
COSTS (MID-1978 DOLLARS).

:

} (2) THE TEXACO/SNG ALTERNATE PRODUCTS CO
SHIFT SYSTEM WAS DESIGNED AT THE
EQUIPMENT LEVEL AND EACH MAJOR
EQUIPMENT ITEM PRICED BASED UPON

, GUTHRIE.
COMPUTATION METHOD: N/A

E INPUTS: N/A
RESULTS:

TOTAL SYSTEM COST = $4.204 «x 106 (JANUARY 1980 DOLLARS)
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v AR e

Item
90-E-1
90-E-2
90-E-3
90-E-4
90-E-5
90-E-6
90-E-7

90-EA-1
90-EA-2

90-RX-1
90-RX-2

90-V=1
90-Vv-2

90-P=1
90-P-2

TEXACO/SNG

SYSTEM COST DATA

20A - CO SHIFT SYSTEM

(B) (E)
(Mid-1978) (Mid-1978)
Base

Equipment  Equipment
Type Cost-Each  Cost-Each
Shell & Tube Heat Exgr. $ 58,800 $ 95,200
Shell & Tube Heat Exgr. 57,500 90,300
Shell & Tube Heat Exgr. 31,400 49,600
Shell & Tube Heat Exgr. 75,500 117,100
Shell & Tube Heat Exgr. 82,700 91,600
Shell & Tube Heat Exgr. 36,300 33,400
Shell & Tube Heat Exgr. 19,600 21,500
Air-Cooled Heat Exgr. $ 21,600 $ 25,300
Air-Cooled Heat Exgr. 16,700 19,500
CO Shift Reactor Vessel 22,000 50,600
COS Hydrolysis Reactor Vessel 8,100 18,600
Shift Condensate Vessel 11,500 36,000
Hydroysis Condensate Vessel 1,600 5,200
Centrifugal Pump & Motor $ 12,000 $ 20,700
Centrifugal Pump & Motor 2,100 3,300

D-576
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THE BDOM CORPORATION

TEXACQ/SNG
SUBSYSTEM COST DATA
20A = CO SHIFT SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 90-E-1 to E-7 and 90-EA-1 to 90-EA-2.

Category: Heat Exchangers Subsystems

Number of Units: (15 subsystems were inciuded on the base and equipment

price below)
Design Data:

Size

Duty

Etc. (Temp./Press.)
Special Materials
Special Conditions

Cost Estimate:
Base Equipment Cost B: $ .8508 x 106

Adjustment Factors

Materials FM
Temp. FT
Pressure Fp
Size FMag

Purchased Equipment Cost E [(E = Bx(FM X FT X Fp X FMa
Field Materials

Piping % x B
Concrete "
Steel "
Instruments
Electrical
Insulation
Paint "

D-577
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THE BDM CORPORATION

Subtotal Field Materials (M) ¥ x B
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Installed Equipment (E+M+L)

Indirect Construction Costs

.36 of (E+M+L) . 8668 x !06
$ 3.2/5 x 10

823 0f B $M  .7002 x 10°

S(E+MY T BT x T0°
628 of B $L  .5344 x 10°

$(E+MeL) 2.4078 x 10°

6

(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multiplier factor [(E+M+L)] to

derive module cost.)
Escalation to January 1980 dollars

TOTAL MODULE COST, EQUIPMENT

D-578
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L TEXACO/SNG

3 b SUBSYSTEM COST DATA

S 20A - CO SHIFT SYSTEM

\ ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 90-RX-1 to 90-RX-2 and 90-V-1 to 90-V-2.
| ! Category: Shift and Hydrolysis Vessels Subsystems
: Number of Units (4 vertical and horizontal vessels are included in prices
l i below)
; Design Data:
i Size

» i Duty
| Etc. (Temp./Press.)

Special Materials

Special Conditions
Cost Estimate:
} .
| Base Equipment Cost B: $43,200

Adjustment Factors

: Materials FM
Temp. FT
E Pressure Fp
Size FMag
Purchased Equipment Cost E [(E = Bx(FM X FT X Fp FMag)] $E 110,400
, Field Materials
F Piping % xB
E Concrete "
‘ Steel M
, ; Instruments "
g Electrical "
Insulation "
. Paint "

D-579
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Subtotal Field Materials (M) % x B 1.48 of B $M $64,100

| Total Direct Material (E+M) S(E+M) 174,500

Labor Component (L) % x B .931 of B $L 40,200

| Subtotal Installed Equipment (E+M+L) S(E+M+L) 214,700
Indirect Construction Costs

.36 of (E+M+iL) ;7:300

(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multiplier factor [(E+M+L)] to
derive module cost.)

Escalation to January 1980 dollars 1.14

TOTAL MODULE COST, EQUIPMENT $0.3329 x 106
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TEXACO/SNG

SUBSYSTEM COST DATA
20A = CO SHIFT SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 90-P-1 AND 90-P-2.
Category: Centrifugal Pumps & Motor Subsystems
Number of Units: (4 pumps and motors are included in prices below)
Design Data:

Size

Duty

Etc. (Temp./Press.)

Special Materials

Special Conditions
Cost Estimate:
Base Equipment Cost B: $.0282 x 106

Adjustment Factors

Materials FM
Temp. FT
Pressure Fp
Size FMag

Purchased Equipment Cost E [(E = Bx(Fy x Fp x F x Fy. )] SE  $.048 x 108

Field Materials

- - — — ==

Piping % x B
Concrete "
T Steel "
Instruments "
Electrical "
Insulation "
Paint "

# 0-581
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THE BDM CORPORATION

Subtotal Field Materials (M) % x B
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Installed Equipment (E+M+L)

Indirect Construction Costs

(Indirect Construction Costs may be applied either

as % of (E+M+L) or as rultiplier factor [(E+M+L)] to

derive module cost.)
Escalation to January 1980 dollars

TOTAL MODULE COST, EQUIPMENT

D-582

745 of B $M $21,000
m* : o
7 of B St 20,000 |
' $(E+MeL) 89,000
.36 of (E+M+L) 32,000
1.14
$.138 x 10°
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TEXACO/SNG

SYSTEM COST DATA

PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:

SUBSYSTEMS:

REFERENCE SOURCE FOR COSTING:

REFERENCE SYSTEM COST:

REFERENCE CAPACITY:

TVA CAPACITY:

RECOMMENDED CAPACITY EXPONENT:

EXPLANATORY COMMENTS:

COMPUTATION METHCD:

INPUTS:
RESULTS:

TEXACO/SNG

20B - ALTERNATE PRODUCTS/MAIN METHANATION

91 - METHANATION

HEAT EXCHANGERS
VESSELS

PUMPS & MOTORS

TURBINE AND COMPRESSOR

GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUATION AND CONTRAL

N/A

N/A

N/A

N/A

(1) SEE FOLLOWING PAGES FOR A
LISTING OF ALL THE EQUIPMENT
COSTS (MID-1978 DOLLARS).

(2) THE K-T/SNG ALTERNATE PRODUCTS
METHANATION SYSTEM WAS DESIGNED
AT THE EQUIPMENT LEVEL AND
EACH MAJOR EQUIPMENT ITEM PRICED
BASED UPON GUTHRIE.

N/A

N/A

TOTAL SYSTEM COST = $13.670 x ]06 (JANUARY 1980 DOLLARS)
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THE 8DM CORPORATION

TEXACO/SNG
SYSTEM COST DATA
208 - MAIN METHANATION

(Mi§§%978) (MigE%978)
i Base
Equipment Equipment
Item  Type Cost-Each  Cost-Each
92-E~1 Shell & Tube Heat Exgr. $ 68,600 $107,800
92-E-2 Shell & Tube Heat Exgr. 110,000 371,000
92-E-3 Shell & Tube Heat Exgr. 110,000 190,100
92-E-4 Shell & Tube Heat Exgr. 49,000 73,200
92-E-5 Shell & Tube Heat Exgr. 176,500 155,800
: 93-E-6 Shell & Tube Heat Exgr. 82,300 101,600
92-E-7 Shell i Tube Heat Exgr. 31,400 46,600
E 92-E-8 Shell & Tube Heat Exgr. 19,600 22,600
" 92-E-9 Shell & Tube Heat Exgr. 23,500 27,300
92-E-10 Shell & Tube Heat Exgr. 29,400 34,400
r 92-EA-1 Air-Cooled Heat Exgr. 21,600 24,200
L 92-EA-2 Air-Cooled Heat Exgr. 9,800 11,000
92-RX-1 Vertical Vessel 36,500 176,300
92-RX-2 Methanation Reactor 33,000 167,000
| 92-RX-3 Methanation Reactor 10,000 50,600
92-V-1 Horizontal Vessel 36,500 80,300
92-V-2 Horizontal Vessel 4,200 9,200
92-V-3 Horizontal Vessel 1,500 5,300
92-V-4 Horizontal Vessel 5,500 24,400
! D-585
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3-P-1  Centrifugal Pump & Moto:
3-P-2 Centrifugal Pump & Motor

90-EX=1 Turbine Expander

90-C-1 Recycle Compressor

$ 3,100
1,200

1,082,000
1,541,000

D-586

$ 5,000
2,000

1,213,000
1,687,000
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THE BDM CORPORATION

TEXACO/ SNG é
SUBSYSTEM COST DATA
208 - MAIN METHANATION SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 92-E-1 to 92-E-9 and 92-EA-1 to 92-EA-2.

Category: Heat Exchangers Subsystems

Number of Units: (15 subsystems were included on the base and equipment
prices below)

Design Data:

Size
Duty
Etc. (Temp./Press.)
Special Materials ;
Special Conditions :

IS AN R P PR A SV Ml

Cost Estimate:

Base Equipment Cost B: $ 1.1005 x 106

Adjustment Factors

Materials FM
Temp. FT
P F
ressure 0
Size FMag
. _ 6
Purchased Equipment Cest E [(E = Bx(FM X FT X Fp X FMag)] $E 1.613C x 10
Field Materials
Piping % x B
Concrete " :
Steel " g
Instruments "
Electrical "
Insulation "
Paint "

D-587
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THE BDM CORPORATION

Subtotal Field Materials (M) ¥ x B

Total Direct Material (E+M)

Labor Component (L) % x B

Subtotal Installed Equipment (E+M+L)

Indirect Construction Costs

834 of B $M .918

10

$(E+M) 2.531

.635 of B $L__ .6983

10
10

$(E+M+L) 3.2293

10

108

(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multiplier factor [(E+M+L)] to

derive module cost.)

Escalation to January 1980 dollars

TOTAL MODULE COST, EQUIPMENT

D-588

1.

.36 of (E+Mel) —-1825
$4.3918

14
$5.0067

108

[+3]

10

.
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THE B8DM CORPORATION

TEXACO/SNG
SUBSYSTEM COST DATA
208 - MAIN METHANATION SYSTEM

ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 92-RX-1 to 92-RX-3 and 92-V-1 to 92-V-4.
Category: Horizontal and Vertical Subsystems

Number of Units: (8 Horizontal and Vertical vessels are included in prices
below)

Design Data:

Size

Duty

Etc. (Temp./Press.)
Special Materials
Special Conditions

Cost Estimate:

Base Equipment Cost B: $163,700

Adjustment Factors

Materials FM
) Temp. FT i
| P e F §
| ressur b ;
Size FMag

Purchased Equipment Cost E [(E = Bx(Fm X Ft X Fp X FMag)] $E  $689,400
Field Materials

Piping X xB
Concrete " :
Steel "
Instruments "
Electrical "
Insulation "
Paint "

I T I L T

D-589
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THE BDM CORPORATION

Subtotal Field Materials (M) % x B
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Installed Equipment (E+M+L)

Indirect Construction Costs

2.546 of B $M $416,700

S(E¥My 1,706,700
.934 of B $L 153,900

$(E+M+L) 1,259,000

.36 of (E+M+L) 453,200

$1,712,200

(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multiplier factor [(E+M+L)] to

derive module cost.)
Escalation to January 1980 dollars

TOTAL MODULE COST, EQUIPMENT

0-590
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THE 8DM CORPORATION

TEXACO/SNG
SUBSYSTEM COST DATA
208 - MAIN METHANATION SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 92-P-1 to 92-P-2.

Category: Centrifugal Pumps & Motor Subsystems

Number of Units: (4 pumps and motors are included in prices below)

Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B: $8,600

Adjustment Factors

Materials FM
Temp. FT
Pressure Fp
Size FMag

Purchased Equipment Cost E [(E = Bx(Fy x Fy x Fp X Fmag)]
Field Materials

Piping % x B
Concrete "
Steel
Instruments
Electrical
Insulation
Paint

D-591
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Subtotal Field Materials (M) % x B
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Installed Equipment (E+M+L)

Indirect Construction Costs

.744 of B M $6,400
$(E+M) 20,400
.721 of B $L 6,200

$(E+M+L) 26,600

.36 of (E+M+L) 9,600

336,200

(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multiplier factor [(E+M+L)] to

derive module cost.)
Fscalation to January 1980 dollars

TOTAL MODULE COST, EQUIPMENT

D-592
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TEXACO/SNG
’ SUBSYSTEM COST DATA
; 208 - MAIN METHANATION SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST

Equipment Number: 90-EX-1 and 90-C-1.
Category: Turbine Expander and Compressor Subsystem
Number of Units: 2
Design Data:

Size

Duty

Etc. (Temp./Press.)

Special Materials
‘ Special Conditions
]
) Cost Estimate:
!

Base Equipment Cost B: $2,623,000

, Adjustment Factors

Materials FM

’ Temp. Fr

| ‘essure Fp
Size FMag

Purchased Equipment Cost E [(E = Bx(FM X FT X Fp X FMag)] $E 2,900,000

Field Materials

€
x
o)

Piping
Concrete
Steel
Instruments
Electrical
Insulation
Paint

D-593
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Subtotal Field Materials (M) % x 8B
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Installed Equipment (E+M+L)

Indirect Construction Costs

L2682 of B M $635,000
$(E*MY 3,535,000
632 of B L 765,000

S(E+M+L) 4,300,000

.36 of (E+M+L) 1,550,000

$5.850.000

(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multiplier factor [(E+M+L)] to

derive module cost.)
Escalation to January 1980 dollars

TOTAL MODULE COST, EQUIPMENT

D-594
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THE BDOM CORPORATION

SYSTEM COST DATA

PROCESS: TEXACO/SNG
SYSTEM: 20C - ALTERNATE PRODUCTS/GAS DRYING
UNIT OPERATION NUMBER: 92 - GAS DRYING
REFERENCE SOURCE FOR COSTING: C.F. BRAUN
FE-2240-31

REFERENCF SYSTEM COST: $.400 x 108 (1977 DOLLARS)

REFERENCE CAPACITY: 15271 LB=-MOL/HR GAS i¢td
TVA CAPACITY: 7,148 LB-MOL/HR GAS FEED
RECOMMENDED CAPACITY EXPONENT: 0.6
EXPLANATORY COMMENTS: N/A

COMPUTATION METHOD:

TOTAL SYSTEM COST = REFERENCE SYSTEM COST x INDIRECT CONSTRUCTION
COSTS x CAPACITY FACTOR x ESCALATION FACTOR

Tva cap\ 0-8
REF CAP
INPUTS:

REFERENCE COSTS = $.400 x 106 (1977 DOLLARS)
INDIRECT CONSTRUCTION COSTS = 1.1C (I.E. ENGINEERING AND HOME OFFICE)

CAPACITY FACTOR

0.6
CAPACITY FACTOR = ( 7,148 = 0.634
)

ESCALATION FACTOR = 1.22 (TO JANUARY 1980 DOLLARS)

RESULTS:

TOTAL SYSTEM COST = $.3403 x 109 (JANUARY 1980 DOLLARS)
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THE BDM CORPORATION

; KOPPERS-TOTZEK/SNG PROCESS
MOQULE OPERATIONS MANPOWER
STAFFING REQUIREMENTS*
(INDIVIOUAL MANPOWER REQUIREMENTS FOR MOOULE I)

UTILITY UNIT TOTAL
OPERATORS SHIFTS MEN SHIFTS SUPVS SHIFTS  HOURS
SYSTEM NO. PER SHIFT  PER WEEK  PER SHIFT  PER WEEK  PER SHIFT  PER WEEK PER YEAR***
! 1 ($21,600/yr) 5 1 ($14.50/hr) 5 1 ($34,500/yr) 5 6,240.
2 2 ($14.00/hr) 5 1 ($8.50/hr) 5 1 ($24,000/yr) 5 8,320.
3 ) ($13.00/hr) 5 1 ($8.50/hr) 5 ) ($24,000/yr) 5 6,240.
4 1 ($21,600/hr) 5 1 ($14.50/hr) 5 - INCLUDED IN UNIT 1 - 4,160.
§  eeescesccececceccccacnes INCLUDED IN UNIT 8 e-essecccomcocmoncnnnccncnns
6 0 0 ) ($15,200/yr) 7 ~=<<INCLUDED IN UNIT 14--- 2,912
7 1 ($17,900/yr) 2 1 ($13,100/yr) 7 1 ($27,600/yr) 2 20,384.
8 1 ($17,900/yr) 21 1 ($13,100/yr) 2} 1 ($27,600/yr) 5 19,552.
9 seescececccesccneceencees INCLUDED IN UNIT 7 =ececcmcmeomccomennencecancns
10 2 ($17,900/yr) 21 === INCLUDED IN UNIT 7 ===~ 17,472
N 0%%($17,900/yr) 21 1%%($16,400/yr) 21 =-- INCLUDED IN UNIT 12 ---  8,736.
12 2%%($20,300/yr) 21 2**($16,400/yr) 21 1 ($27,600/yr) 21 43,680.
} | I INCLUDED IN UNIT 12 -e-seccmcmcmcoccnancoacenne.
, 14 1 ($20,300/yr) 2 1 ($16,400/yr) 7 1 ($27,600/yr) 5 13,728.
| 15 1 ($17,900/yr) 21 eeeeccccesmcceccececen. INCLUDED IN UNIT 3 =-==-- 8,736,
| 16 meeeescseececsececenee. INCLUDED IN UNIT 12 =vosceememssacccmmmancnccancns
; 17 1 ($17,900/yr) 21 0 0 1 ($27,600/yr) 5 10,816.
! 18 1 ($17,200/yr)  2) 0 0 ===-INCLUDED IN UNIT 14 ----- 8,736.
19 seesesececececececeacae- INCLUDED IN UNIT 8, IF REQUIRED =<===v-c=e=ssueens
20 5 ($17,900/yr) 2] 3 ($16,400/yr) 7 2 ($27,600/yr) 5 56,576
' TOTALS 236,288

*  TOTAL STAFF = TotAL sTaFF HR3 ¢ EERGONHRS = 179 792 - 2080 = 113.6 (USE 113 OR 114 PERSONS)

R

DEPENDENT ON GASIFICATION TECHNOLOGY USED. (NUMBER OF GASIFIERS & FEED SYSTEMS PER MODULE AND
RELATIVE ATTENTION REQUIRED.)

*AX TOTAL HRS PER YEAR = (OPER/SHIFT) x (SHIFTS/WEEK) x (8 WKG HRS/OPER) x (52 WKS/YEAR)
| (FOR EACH SYSTEM)
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THE BDM CORPORATION

MOOULE
OPERATING COST DATA

PROCESS: KOPPERS~TOTZEK/SNG
ITEM: INDIVIDUAL STAFFING REQUIREMENTS COSTS :
FOR MODULE I 5
REFERENCE: TVA DESIGN CRITERIA AND STAFFING NEEDS
DEFINED BY BOM/MITTELHAUSER
METHOD: SYSTEM REQUIRES ONE MORE UTILITY PERSON .

THAN B&W DUE TO NUMBER OF GASIFIERS

BASE
JOB DESCRIPTION COMPENSATION RATE HRS/YEAR COST/YEAR FRINGES TOTAL

1. OPERATING LABOR
MECHANICAL UNIT

FOREMAN $21,600/year 2,080 $ 21,600 1.42 $30,672
ELECTRICIAN $14.50/hr 2,080 $ 3C,160 0 30,160 ;
COAL HANDLING :

FOREMAN $14.00/hr 4,160 $ 58,240 0 58,240 |
LABORER $ 8.50/hr 4,160 $ 35,360 0 35,360 g
HEAD OPERATOR $13.00/hr 2,080 $ 27,080 0 27,040 i
INSTRUMENT UNIT

FOREMAN $21,600/yr 2,080 $ 21,600 .42 30,672
INSTRUMENT

MECHANIC $14.50/hr 2,080 $ 30,160 0 30,160
CLASS C OPERATOR  $15,200/yr 2,912 $ 21,280 1.42 30,218
CLASS A OPERATOR  $17,900/yr 104,832 $902, 160 1,82 1,281,067
PLANT LABORER $13,100/yr 1,648 $ 73,360 1,82 108,171
CLASS B OPERATOR  $16,400/yr 37,856 $298, 480 1.82 423,842
UNIT OPERATOR $20,300/yr 26,208 $255 780 1.42 363,208

SUBTOTAL OPERATING LABOR 202,176 $2,444 810
11. SUPERVISION
PLANT OPERATING

SUPERVISOR $34,500/year 2,080 $ 34,500 1.42 $ 48,990
YARD OPERATIONS *

SUPERVISOR $24,000/year 2,160 48,000 1.42 68,160 i
SHIFT ENGINEER  $27,600/year 27,872 369,840 1.42 525,173 ;l

SUBTOTAL SUPERVISION 34,112 $642.323 ‘
TOTAL STAFF REQUIREMENTS 227,552 $3,087,133

* WHEN COMPENSATION RATE IS GIVEN IN $/0PER/YR

BASE COST/YEAR = [(HRS/YEAR) + (2080 HRS/OPER)]- ($/0PER/YR) -%
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THE BDM CORPORATION

KOPPERS~TOTZEK/SNG PROCESS
ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS
* (INDIVIDUAL COSTS FOR MODULE 1)
MILLIONS OF JANUARY 1980 DOLLARS

Cosy ANNUAL

' NET ANNUAL PER cosT
ITEM DESCRIPTION I1s REQUIREMENTS REQUIREMENTS UNIT (x 105
OPERATION)  OPERATION)
FEEDSTOLK: (KENTUCKY 09 SEAM,  MMBTU 1.098 x 10° 3.607 x 107  $1.25  $45.087
| DEEP MINE)® MWIBTU/DAY WBTU/YEAR
’ CATALYST & CHEMICAL MAKE-UP 1. 665 :
' SUBTOTAL FEEDSTOCK & CATALYST & L7 19 1]
| CHEMICALS |
J
| ELECTRIC POWER - PK/AVG. LOAD 124,758 983,594,267  $.027  $26.557
FACTOR = 1.5 K KWH/HR. KWH/YEAR
WATER 10% GALLONS 2200 1040.4 x 10° § .80/ $0.833
GALLONS/MIN  GALLONS/YR K GAL
)
D
’ OPERATING LABOR PERSON MRS. 202,176 202,176 $12.00 $2.444
, HRS/YEAR KRS/YEAR
OPERATING SUPPLIES (15X OF OPERATING LABOR) $ .357
MAINTENANCE LABOR (1.6% OF 1/4 OF TFI) $ 6.558
MAINTENANCE SUPPLIES (2.4% OF 1/4 OF TF1) $ 9.838
SUPERVISION PERSON HRS. 34,012 $18.82 $ .642
, HRS. /YEAR
GENERAL PLANT STAFF (30% OF 0.L. AND M.L. AND SUP) $ 2.893
ADMINISTRATION AND GENERAL OVERHEAD (5% OF O&M LESS FEEDSTOCK AND CHEM. ) $ 2.507 ‘
PROPERTY TAXES AND INSURANCE DESIGN CRITERIA SPECIFY NO COSTS FOR THIS LINE ITEM  -0-
SUBTOTAL O&M COSTS LESS FEED- i
STOCK & CATALYST & CHEMICALS $52.639 It
GROSS ANNUAL OPERATING & j
MAINTENANCE COSTS $ 99,138
| BYPRODUCTS CREDITS -0-
NET ANNUAL OPERATING &
MAINTENANCE COSTS $ 99,1381
* MEAN BTU VALUE OF FEEDSTOCK = 10,980 BTU/LB. .
D-612
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THE BDOM CORPORATION

TEXACO/SNG MODULE
MODULE OPERATIONS MANPOWER
STAFFING REQUIREMENTS®
(INDIVIDUAL MANPOWER REQUIREMENTS FOR MODULE 1I)

OPERATORS SHIFTS UTILITY MEN SHIFTS UNIT SUPVS SHIFTS  TOTAL HOURS
SYSTEM NO. PER SHIFT PER WEEK PER SHIFT PER WEEK PER SHIFT PER WEEK PER YEAR**®
1 1 ($21,600/yr) 5 1 (814.50/hr) 5 1 (834,500/yr) 5 6,240.
2 2 (814.00/nr) 5 1 (88.50/nhr) 5 1 ($24,000/yr) 5 8,320.
3 1 ($13.00/nr) 5 1 ($6.80/hr) 5 1 ($24,000/yr) 5 6,24C.
4 1 ($21,600/hr) 5 1 (814.50/hr) 5 = INCLUDED IN UNIT 1 - 4,160.
5 cceesceccccveccaccnnccas INCLUDED IN UNIT 8 -=s=-ecccccsccsccccccccncoccs
6 0 0 1 ($15,200/yr) 7 ====INCLUDED IN UNIT 14--- 2,92
7 1 (817,900/yr) 2 1 ($13,100/yr) 7 1 (827,600/yr) 2! 20,384,
8 1 (817,900/yr) 2 1 (813,100/yr) 3] 1 (827,600/yr) 5 19,582.
9 sesesessscccaccas eesceeae INCLUDED IN UNIT 7 cosecccccccccccccaccccnncane
10 2 (§17,900/yr) A eeec INCLUDED IN UNIT 7 === 17,472,
n 0"*($17,900/yr) 1 1%%($16,400/vr) 21 === INCLUDED IN UNIT 12 =e- 8,736.
12 2"*($20,300/yr) 21 2"*(816,400/yr) 21 1 (827,600/yr) 2 34,944,
13 ceseccccccncaccaccnccace INCLUDED IN UNIT 12 cc-occccceccacccccccccncccss
14 1 ($20,300/yr) 21 1 (816,400/yr) 7 1 (827,600/yr) 5 13,7¢8.
18 1 (817,900/yr) 2 secrscsnssccs seeccccons  INCLUDED IN UNIT 3 =====- 8,736.
16 cesacscecccscccccnccaccs INCLUDED IN UNIT 12 cccccccccccccceccacconncccces
1 1 (817,900/yr) 2! 0 bl 1 (827,600/yr) 5 10,816.
18 1 ($17,900/yr) 21 0 0 ====INCLUDED IN UNIT 14 -===- 8,736,
19 sscecessceccccccccnccaes INCLUDED IN UNIT 8, IF REQUIRED e===cos=vecceccacs
20 5 (§17,900/yr) 2! 3 (816,404/yr) 7 2 ($27,600/yr) 5 56,576
TOTALS 227,55

" TOTAL STAFF = TOTAL STAFF HRS + ZERSONRS o 997 552 + 2080 = 109.4 (USE 109 OR 110 PERSONS)

=% DEPENDENT ON GASIFICATION TECHNOLOGY USED. (NUMBER OF GASIFIERS & FEED SYSTEMI PER MODULE AND

RELATIVE ATTENTION REQUIRED.)

san TQTAL WRS PER YEAR = (OPER/SHIFT) x (SHIFTS/WEEK) x (8 WKG HRS/OPER) x (52 wXS/YEAR)
(FOR EACH SYSTEM)
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THE BOM CORPORATION

MODULE
OPERATING COST DATA

PROCESS: TEXACO/SNG ) |
ITEM: INDIVIDUAL STAFFING REQUIREMENTS COSTS FOR MOOULE Il j
REFERENCE: TVA DESIGN CRITERIA AND STAFFING NEEDS DEFINED 8Y o %

BOM/MITTELHAUSER g

BASE j
JCB DESCRIPTION ~ COMPENSATION RATE  HRS/YEAR  COST/YEAR  FRINGES  TOTAL 5

I. OPERATING LABOR
MECHANICAL UNIT §

FOREMAN $21,600/'EAR 2,080 $ 21,600 1.42 $30,672
ELECTRICIAN $14.50/HR 2,080 $ 30,160 0 30,160
COAL HANDLING

FOREMAN $14.00/HR 4,160 $ 58,240 0 58,240
LABORER $ 8.50/HR 4,160 $ 35,360 0 35,360
HEAD OPERATOR $13.00/HR 2,080 $ 27,040 0 27,040
INSTRUMENT UNIT

FOREMAN $21,600/YR 2.080 $ 21,600 1.42 30,672
INSTRUMENT

MECHANIC $14.50/HR 2,080 $ 30,160 0 30,160
CLASS C OPERATOR  $15,200/YR 2,912 $ 21,280* 1.42 30,218
CLASS A OPERATOR  $17,900/YR 104 .832 $902,160 1.42 1,281,067
PLANT LABORER $13,100/YR 11,648 $ 73,360 1.42 104,171
CLASS B OPERATOR  $16,400/YR 29,120 $229,600 1.42 326,032
UNIT OPERATOR $20,300/YR 26,208 $255,780 1.42 363,208

SUBTOTAL OPERATING LABOR 193,440 $2,347,000

II. SUPERVISION
PLANT OPERATING

SUFERVISOR $34,500/YR 2,080 $ 34,500 1.42 $ 48,590
YARD OPERATIONS
SUPERVISOR $24,000/YR 4,160 $ 48,000 1.42 68,160
SHIFT ENGINEER $27,600/YR 27,872 $369,840 1.42 525,173 :
SUBTOTAL SUPERVISION 34,112 $642,323 g%
TOTAL STAFF REQUIREMENTS 227,552 $2,989,323 i

*  WHEN COMPENSATION RATE IS GIVEN IN $/0PER/YEAR :
BASE COST/YEAR = [(HRS/YEAR) + (2080 HRS/OPER)] - ($/OPER/YEAR) . i
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THE BOM COFRPORATION

TEXACO/SNG PROCESS

ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS
(INDIVIDUAL MODULE COSTS FOR MODULE I1)
MILLIONS OF JANUARY 1980 DOLLARS

ITEM DESCRIPTION

FEEDSTOCK:  (KENTUCKY #9 SEAM,
DEEP MINE)*

CATALYST & CHEMICAL MAKE-UP

SUBTOTAL FEEDSTOCK & CATALYST &
CHEMICALS

ELECTRIC POWER

WATER

OPERATING LABOR

OPERATING SUPPLIES
MAINTENANCE LABOR
MAIN. INANCE SUPPLIES
SUPERVISION

GENERAL PLANY STAFF
ADMINISTRATION AND GENERAL
OVERHEAD

PROPERTY TAXES AND INSURANCE

SUBTOTAL 0&M COSTS LESS FEED-
STOCK & CATALYST & CHEMICALS

GROSS ANNUAL OPERATING &
MAINTENANCE COSTS

BYPROOUCTS CREDITS

NET ANNUAL OPERATING &
MAINTENANCE COSTS

cosT
NET ANNUAL PER
UNITS REQUIREMENTS REQUIREMENTS  UNIT
- ‘zgf'Tﬁaz"‘ "%KT‘§6§T“
OPERATION)  OPERATION)
MMBTU 1.098 x 10°  3.607 x 107 s1.25
MMBTU/DAY  MNE [U/YEAR
KwH 41,936 KW 294,625,080  $.027
KWH/YEAR Kk
103 GALLONS 2,283 gom  1.08 x 10°  § .80/
gal/year KGAL
193,440 193,440 $12.13
hrs/year hrs/year

(15% of Operating Labor)
(1.6% OF 1/8 of Total Facility Investment)
(2.4% OF 1/4 of Total Facility [nvestment)

33,112 34,112 $18.82
hrs/year hrs/year

(30% of Operating Labor, Maintenance Labor
and Supervision) vy

5% Factor of Subtotal of 0&M Expenses
(Less Feedstock and Catalysts)

* MEAN BTU VALUE OF FEEDSTOCK = 10,980 BTU/LS.
21.96 MMBTU/TON

e s i s

D-616

ANNUAL
cosT

{x 1062

$45,087

1.415
§46. 502
$ 7,955

$ 0.864

$ 2.346

$ 9.838
i .642

$ 2.864
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THE BDM CORPORATION

TEXACO/MBG PROCESS
N MODULE OPERATIONS MANPOWER
STAFFING REQUIREMENTS*
(INDIVIDUAL MANPOWER REQUIREMENTS FOR MODULES II1 AND IV)

! OPERATORS  SHIFTS  UTILITY MEN  SHIFTS  UNIT SUPVS  SHIFTS  TOTAL HOURS
) i SYSTEM NO. PER SHIFT  PER WEEK  PER SHIFT  PER WEEK  PER SHIFT  PER WEEK PER YEAR***
, ) | ($21,600/yr) & 1 ($14.50/hr) 5 1 ($34,500/yr) 5 6,240.
! 2 2 ($14.00/hr) . 1 ($8.50/hr) 5 1 ($24,000/yr) 5 8, 320.
: 3 1 ($13.00/hr) 5 1 ($8.50/hr) 5 1 ($24,000/yr) 5 6,240.
4 1 ($21,600/hr) 5 1 ($14.50/hr) 5 - INCLJDED IN UNIT 1 -  4,160.
§  eeeeeeeeeceececeecceas INCLUDED IN UNIT 8 =-=cescessmsrncmommencaneens
6 0 0 } ($15,200/yr) 7 ----INCLUDED IN UNIT 14--- 2,912
7 1 ($17,900/yr) 21 1 ($13,100/yr) © 7 1 ($27.600/yr) 21 20,384,
8 1 ($17,900/yr) 21 1 ($13,100/yr) 21 | ($27,600/yr) 5 19,552.
9 emeeeeemececeeecnaee INCLUDED IN UNIT 7 ==-=s=escosecmmmanneccaaanas
10 2 ($17,900/yr) 21 ---- INCLUDED IN UNIT 7 ----  17,472.
" 0**($17,900/yr) 21 1*%($16,400/yr) 21 --- INCLUDED IN UNIT 12 ---  8,736.
12 2**($20,300/yr) 21 2**($16,400/yr) 21 1 ($27,600/yr) 21 34,944,
13 emeeeeeeeemeecceeeeee INCLUDED IN UNIT 12 ====escmemeccmemmaoccauenas
14 1 ($20,300/yr) 2 1 ($16,400/yr) 7 1 ($27.600/yr) 5 13,728.
15 1 ($17,900/yr) 21 eeeecmeesccecemccceaon- INCLUDED IN UNIT 3 -==--- 8,736.
16 eeeeeeeeeceeceeceaaceeas INCLUDED IN UNIT 12 ==--==cmcscommmcmmsoncccecnans
17 1 ($17,900/yr) 21 0 0 1 ($27,600/yr) 5 10,816.
18 1 ($17,900/yr) 23 0 0 ----INCLUDED IN UNIT 14 =---- 8,736.
19 eceesesmcemcmecceceneees INCLUDED IN UNIT 8, IF REQUIRED -----====-cvesnun=

TOTALS 170,976

HRS . PERSON-HRS _

*  TOTAL STAFF = TOTAL STAFF ol v 170,976 + 2080 = 82.2 (USE 82 OR 83 PERSONS)

** DEPENDENT ON GASIFICATION TECHNOLOGY USED. (NUMBER OF GASIFIERS & FEED SYSTEMS PER MODULE AND
RELATIVE ATTENTION REQUIRED.)

*** TOTAL HRS PER YEAR = (OPER/SHIFT) x (SHIFTS/WEEK) x (8 WKG HRS/OPER) x (52 WKS/YEAR)
(FOR EACH SYSTEM)
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THE BDM CORPORATION

OPERATING COST DATA

PROCESS: TEXACO/MBG
ITEM: INDIVIDUAL STAFFING REQUIREMENTS COSTS FOR MODULES III AND IV
REFERENCE : TVA DESIGN CRITERIA AND STAFFING NEEDS DEFINED BY
S BOM/MITTELHAUSER
METHOD:
BASE
JOB DESCRIPTION  COMPENSATION RATE  HRS/YEAR  COST/YEAR  FRINGES  TOTAL
1. OPERATING LABOR
MECHANICAL UNIT
FOREMAN $21,600/YR 2,080 $ 21,600 1.82 $30,672
ELECTRICIAN $14.50/HR 2,080 $ 30,160 0 30,160
COAL HANDLING
FOREMAN $14. 00/HR 4,160 $ 58,240 0 58,240
LABORER $ 8.50/HR 4,160 $ 35,360 0 35,360
HEAD OPERATOR $13.00/HR 2,080 $ 27,080 0 27,040
; INSTRUMENT UNIT
, FOREMAN $21,600/YR 2,080 $ 21,600 1.42 30,672
b INSTRUMENT
! MECHANIC $14.50/HR 2,080 $ 30,160 0 30,160
| -CLASS C OPERATOR  $15,200/YR 2,912 $ 21,280 1.42 30,218
| CLASS A OPERATOR  $17,300/YR 61,152 $526, 260 1.42 747,289
PLANT LABORER $13,100/YR " 11,648 $ 73,360 ).42 104,171
CLASS B OPERATOR  $16,400/YR 20,384 $160,720 1.42 228,222
, UNIT OPERATOR $20,300/YR 26,208 $255,780 1.42 363,208
SUBTOTAL OPERATING LABOR 141,024 $1,715,412
» I1. SUPERVISION
| PLANT OPERATING
SUPERVISOR $34,500/YR 2,080 $ 34,500 1.42 $ 48,990
YARD OPERATIONS
SUPERVISOR $24,000/YR 4,160 $ 48,000 1.42 68,160
SHIFT ENGINEER  $27,600/YR 23,712 $314,640 1.42 446,789
: SUBTOTAL SUPERVISION 29,952 $563,939
TOTAL STAFF REQUIREMENTS 170,976 $2,279, 351

*  WHEN COMPENSATION RATE IS GIVEN IN $/0PER/YEAR
BASE COST/YEAR = [(HRS/YEAR) = (2080 HRS/OPER)] - ($/0PER/YEAR)

D-€18




4v3A/ 43S mc. X GEE 86
4Y3IA/N18HH 000° 18582 uotjesadp %001 o = P{atA 98W 19N (e10)
SeJ1WaYd pue ¥I03spady $Sa| Idueuajuiew § suolieaado jo 3G Se pssoldeq prRay4aag
juejd pue uoljesysiutupy
uotsiasadns g aogej 3dueudjutew pue aoqe| burieaado jo yog se pasojoey }Je1S jue|d led2u’dn
1503 w3sAs |30} aepnpow 3beuane jo gh-z se pasoloey sai ddng
1500 WaSAs B0} sepnpow abeuase jJo %9°| se padoldey Joqe?)
sjuawaJd tnhay adueuajutey
$3502 Jaoqe| Buijeaado Jo ¥G{ se paso}dey sat{ddng
AA/4D $20° 111 JA/Yw saojeaadp
JA/NW 26662 VAL 5405 LA19dNg
Joqe
sjuawas Lnhay buijesadg
AA/4H-MY 000°029°EEY uotiesaip %001 @ 4A/um) (MY 005°6Y @) o
Jamoq j4odur] —
sjuawadJatnbay A3t Nt i3
sjedway) pue 3
000°209 ¢ sysA{eie) jo abuey) |eiqru]
JB3A/000°G52 ¢ uotieaadg 00l 9 dnayepy
dnayel (ed1uway) pue 3shjeje)
g0 X Jear/suo(1ey gE uotjesad) %00t 9 4eap/suo||ey (ubtsap wdb ££5z )
J31EM MeYy
Adl 000°628°1 uotjesadp %001 & Adl Le0)
j zZ s|el4dlel mey :
“ o
nm SLINN SIsvd
Mw (Al ONV 11T S3IINCOW 404 SINIWIYINDIY OIN]ILV¥I0 IYNAIAIOND)
a SNOT1Y¥3d0 03123dX3 Y04 SINIWIYIND3Y ONILYY¥IdO
@ $S3204d 98K/00VXIL
! o
(&)
=
Q
(19]
w
I
-

Po— Foued gy .

[ S [P

" &

N - e —————— e - ®



ot

ool

THE BDM CORPORATION

TEXACO/MBG PROCESS

ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS
(INDIVIDUAL MODULE COSTS FOR MODULES III AND IV)
WILLIONS OF JANUARY 1980 DOLLARS

cosT
NET ANNUAL PER
ITEM DESCRIPTION UNITS Reguzaensurs Re?uxsensurs UNIT
OPERATION)  OPERATION)
FEEDSTOCK: (KENTUCKY #9 SEAM,  MMBTU 1.098 x 10°  3.607 x 107  $1.25
DEEP MINE)* MMBTU/DAY  MMBTU/YEAR
CATALYST & CHEMICAL MAKE-UP
SUBTOTAL FEEDSTOCK & CATALYST &
CHEMICALS
ELECTRIC POWER KWH 49,500 KW 390,258,000  $0.027
KWH/YEAR KWH
WATER 10° GALLONS 2,533 gpm  1.198 x 10°  $0.80/
gal/year KGAL
OPERATING LABOR 141,024 141,024 $12.16
hrs/year hrs/year
OPERATING SUPPLIES (15% of Operating Labor)
MAINTENANCE LABOR (1.6% OF 1/4 of Total Facility Investment)

MAINTENANCE SUPPLIES

SUPERVISION

GENERAL PLANT STAFF
and Supervision)

ADMINISTRATION AND GENERAL
OVERHEAD Expenses (Less Feedstock

PROPERTY TAXES AND INSURANCE

SUBTOTAL O&M COSTS LESS FEED-
STOCK & CATALYST & CHEMICALS

GROSS ANNUAL OPERATING &
MAINTENANCE COSTS

8YPRODUCTS CREDITS

NET ANNUAL OPERATING &
MAINTENANCE COSTS

* MEAN BTU VALUE OF FEEDSTOCK = 10,980 BTU/LB.
21.96 MMBTU/TON

D-620

(2.4% OF 1/4 of Total Facility Investment)

29 952 $18.83
hrs/year

(30% of Operating Labor, Maintenance Labor

5% Factor of Subtotal of 0&M

and Catalysts)

> o i e o

ANNUAL
cosT
(x 1062

$10.537

$ 0.959

$1.715

$ 6.558
$ 9.838
$ .564

$ 2.651
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THE BDM CORPORATION

g. Koppers-Totzek/Texaco/SNG Present Value of Capital and Operations and
Maintenance Costs and Product Prices
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THE BDM CORPORATION

TOTAL CAPITAL REQUIREMENTS --
ADD-ON METHANATION FACILITY (FOUR MODULES)

UNIT OPERATION

SHIFT CONVERSION

ACID GAS REMOVAL

METHANATION

GAS DRYING

COOLING WATER

STEAM SUPERHEAT

RAW WATER TREATING

SOLIDS TREATING

BUILDINGS AND ELECTRICAL DISTRIBUTION

CAPITAL INVESTMENT
MILLION DOLLARS

20.42
160. 26
98.44

1.60
53.12
18.79
14.55
23.80
12.12

SYSTEM CAPITAL INVESTMENT (ADD-ON METHANATION FACILITY) 403.10

PROJECT CONTINGENCY
OWNERS ENGINEERING & G AND A
CONTRACTOR'S FEE

SYSitM CAPITAL INVESTMENT (LURGI BASE FACILITY)
TOTAL FACILITY INVESTMENT
ROYALTIES
AFUDC
START-UP AND TESTING
TOTAL DEPRECIABLE IMVESTMENT
NON-DEPRECIABLE INVESTMENT
TOTAL CAPITAL REQUIREMENTS

*Includes coal used during start-up and testing.

D-628

60.47
9.64
18.54
491.75

1,879.00

2,370.75
11.85
506. 31
483.09*
3,372.00
101.16

3,473.16
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THE BDM CORPORATION

ANNUAL OPERATING AND MAINTENANCE COSTS --
ADD=ON METHANATION FACILITY (FOUR MODULES)

MILLION DOLLARS

OPERATING LABOR 1.88
OPERATING SUPPLIES 0.28
MAINTENANCE LABOR 1.97
MAINTENANCE SUPPLIES 2.95
SUPERVISION 0.14
GENERAL PLANT STAFF 1.20
CATALYST AND CHEMICALS 6.76
ELECTRIC POWER 12.30
ADMINISTRATION AND GENERAL OVERHEAD 1.04
ANNUAL OPERATING COSTS (ADD-ON METHANE FACILITY) 28.52
ANNUAL OPERATING COST (LURGI BASE PLANT) 366.38
TOTAL ANNUAL OPERATING COSTS 429.99

0-629




THE BOM CORPORATION

TOTAL CAPITAL REQUIREMENTS --
ADD-ON METHANE/METHANOL FACILITY (FOUR MODULES)

UNIT OPERATION

METHANOL SYNTHESIS
ACID GAS REMOVAL
METHANATION
COMPRESSION

GAS DRYING

COZ REMOVAL
COOLING WATER
STEAM SUPERHEAT
RAW WATER TREATING

B8Y-PRODUCT STORAGE

BUILDINGS AND ELECTRICAL DISTRIBUTION
SYSTEM CAPITAL INVESTMENT (ADD-ON METHANATION FACILITY) 510.91

PROJECT CONTINGENCY

OWNERS ENGINEERING & G AND A

CONTRACTOR'S FEE

SYSTEM CAPITAL INVESTMENT (LURGI BASE FACILITY)

TOTAL FACILITY INVESTMENT

ROYALTIES

AFUDC

START-UP AND TESTING
TOTAL DEPRECIABLE INVESTMENT
NON-DEPRECIABLE INVECTHMENT

*Includes coal used during start-up and testing.

D-630

CAPITAL INVESTMENT
MILLION DOLLARS

100.76
163.12
49.16
23.36

1.16
40.20
70. 1
14.48
27.96
15.24
15. 36

76.64
12.22
23.50
623.27

1,879.00

~,502.27
12.51
534.38
408.27*
3,457.43
102.16

3,559.59
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THE BDM CORPORATION

ANNUAL CPERATING AND MAINTENANCE COSTS --
ADD-ON METHANE/METHANOL FACILITY (FOUR MODULES)

 ERATING
OPERATING SUPPLIES

MAINTENANCE LABOR

MAINTENANCE SUPPLIES

SUPERVISION

GENERAL PLANT STAFF

CATALYST AND CHEMICALS

ELECTRIC POWER

ADMINISTRATION AND GENERAL OVERHEAD

ANNUAL OPERATING COSTS (ADD-ON METHANE FACILITY)
ANNUAL OPERATING COST (LURGI BASE PLANT)

TOTAL ANNUAL OPERATING COSTS

-7

D-631

MILLION DOLLARS

.43
.36
.49
74
.14
.52
.32
15.13
1.29
32.42
366. 38
398.80
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