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GKT GASIFICATION PLANT 
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4.1 

4.2 

INTRODUCTION 

A prel iminary  meeting between GAI and GET (Krupp-Kopper~) was he ld  

in  October, 1980, to d i s c u s s  var ious  matters  inc lud ing  the  

performance o f  i t s  g a s i f i c a t i o n  p l a n t .  I t  was ~ngreed tha t  GET would 

provide GAI with an information:package for its battery limit, plant 

based on coal  data supp l i ed  by GA~. In November, the necessarly coal  

data on P i t t s b u r g h  No. 8 coal  (a gener ic  coa l  used in  Phase I 

conceptual  des ign)  and C&K coal (a Pennsylvania  bituminous s e l e c t e d  

a s  p o t e n t i a l  candidate  des ign coa l  in  Phase II  coa l  search)  were 

g iven to  GKT. On December 30, 1980, an in format ion  package v i a  

telex was received from GKT for the PittaSurgh No."8 coal. It was 

the.opinion of GKT that plant design parameter should not vary 

significantly with different Pennsylvania coals. 

The infomation package was prepared for a gas production rate of 20 

x 109 BTU/day based on the lower heat ing  va lue  o f  gas: (Note: This 

i s  equ iva lent  to  21.35 x 109 BTU/day based on the  higher heat ing  

va lue  o f  gas ) .  The p l a n t  ba t tery  l i m i t s  were def ined  as: 

Upstream: Coal dust  ( i . e . ,  pu lver i zed  coa l )  in take  s erv i ce  bunker. 

Donwstream: Raw gas, free of particulates after gas holder. 

Interpretations of this information package are discussed in the 

following sections. 

PLANT DESCRIPTION AND MATERIAL BALANCE 

The o v e r a l l  mater ia l  balance  prepared from the  suppl ied  in format ion  

for the GET gasification plant using Pittsburgh No. 8 coal is shown 

in Figure 4.1. The oxygen/coal ratio is 0.93 and steam/coa! ratio 

is 0.092 based on 1~ moisture coal (for PGN Phase I these ratios 

were 0.92 and 0.4, respectively). The oxygen (98~ purity) pressure 
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COAL~.:.A~:~ (RECD) 

OXYGEN (98%) 

STEAM (43.5 PSIA) 

B~'W (1087.5 PSZA) 

215°~ 

QUENCH UATER 

WASH WATER 

(. 
ELECTRZCITY 

C0OLZNG WATER 

(CIRCULATING) 

i,200TPD 
L 

1,;::137 TPD 

8,845 LES/HR 
r 

223~245 LBS/HR 

46 .650  LBS/ITR 

22,035 LBS/HE 

2~459KWHIHR. 
I 
! 

~ t 
v t 

B 

__158. 640 LBS/HR ~ .  

r t  

i 

? 

GKT 

~SIFICATION 

PLANT 

g 

20 x 109 BTU/I~.Y 
(LOWER HEATING VALUE) 

3.009"X 1068CF/BR PRODUCT GAS 

(Dry~, Znc I~2S & COS) 

109:,925 LBS/HR~.~'LP STEAM (43.5 PSIA) 
,, , r~ 

111,112 LBSlHE HP STEAM (945 PSIA) 
L 

7,835 L~S/]E]R ASH/SLAG 

  6,827 LSSI SL GE 
Carbon 8,723 LBS/I~ 

Ash 5,484 L~S/BR 

,. Water : 42,620LBS/HR 

56,827. 

° 

t. 

FIGURE 4.1 OVERALL MATERIAL BALANCE FOR B.L. GASIYlCATION PLANT 
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required at  the 8 a s i f i e r  i s  30 ps ia  (2 bar) .  For operat ional  

reasons GKT pre fer s  to  have the oxygen blower be i n s t a l l e d  wi th in  

t h e i r  B.L. p lant .  However, compression can be a l s o  done in  the a i r  

separat ion  p l a n t .  Steam i s  required a t  43.5 p s i a  (3 bar) .  To avoid 

condensation of  steam in  the blow p i p e ,  oxygen temperature should be 

about 2850F and an oxygen heater w i l l  be required in  the GET B.L. 

p lant .  Low-pressure steam generated in  the g a s i f i e r  jacke t  could be 

used in  the heater .  

Pulver ized  coal  i s  f i r s t  rece ived in  the s e r v i c e  bins  and then g o e s  

to  feed b i n s .  Both b ins  are blanketed with n i t rogen ,  which i s  a l s o  

required for purging in the event of emergency shutdown or plant 

sUa~t-up. For purging and blanketing purposes 149,000 SCF/HR 
!~ 

nitrogen ~s requlred at 25 psia (1.7 bar). : 

The g a s i f i e r  jacke t  p~oduces low pressure steam (43 .5~ps ia)  e t a  

rate of 1.139 ibs per Ib of coal (I~ moisture). As shown in 

Fiaure 4.1 total LP steam produced is 109,925 Ibs/hr. Of this, only 

8,845 ibs/hr is used i~ the gasifler as reaction steam. The 

utilization of the rem'~ining steam requires further investigation. 

The gasifier raw gas temperature is not given. This high 

temperauure gas after quench is passed through a waste heat boiler 

(WHB) for  heat recovery to  produce high pressure steam (945 ps ia )  a t  

rate of 1.152 ibs p'er Ib of coal. Total HP steam produced is ::~. 

111,110 l b s / h r .  This i s  a saturated steam and w i l l  have to  be :: 

superheated p r i o r  to i t s  use in  the oxygen p lant  for  a ir  

compression. B o i l e r  feed  water for  t h e ' g a s i f i e r  jacket  i s  at  

145 ps ia  (10 bar) and "for WHB i t  i s  at  1,090 p s i a  (75 bar) .  BFW 

temperature i s  250°F. ( I t  should be noted that. LP steam generat ion 

and g a s i f i c a t i o n  steam consumption rates  are r e s p e c t i v e l y ,  very high 

and low compared to  the PGWPhase I steam r a t e s . )  CKT b e l i e v e s  that  

~he LP steam generat ion rate  cannot be s h i f t e d  in  favor o f  producing 

more HP steam in the WHB. 

..~ :5. 
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The quench water 247 p s i a  (17 bar) Eequired at  the g a s i f i e r  e x i t  i s  

46,650 l b s / h r .  This water i s  evaporated as i t  contacts  the e x i t i n g  

hot Eases and the e n t i r e  mixture which then f lows through the WH~ J s 

further  cooled in  the gas scrubber.  Entrained f l y a s h  (5,483 lb s /hr )  

from the gasifier is also removed in the gas scrubber. 70 percent 

of the coal ash goes up in the Eases and is removed in the gas 

scrubber and d is integrators .  The unconverted carbon (8,723 lbs /hr)  • 

i s  a l so  entrained wi th  the hot  gas~s and i s  removed in  the gas 

scrubber. 

The water vapor in  the hot Eases condenses to water in  the scrubber. 

This condensate and wash water from the scrubber go to  the c l a r i f i e r  

for  s o l i d s  removal. The overf low from the c ! a r i f i e r  i s  then cooled 

in  the p lant  cool ing  tower and recycled back to the gas scrubber 

alone with make-up wash water (22,035 l b s / h r ) .  A large  quantity of  

water (42,620 lbs/hr or about 75 percent of  the t o t a l  sludge weight) 

l eaves  the c l a r i f i e r .  The remaining 25 percent  o f  the sludge 

c o n s i s t s  of  entrained f l y a s h  and unconverted carbon. The cool ing  

• tower water" circulation rate is 158,640 Ibs/hr. 

I -.! 

I 

b~ 
.i 

r . 

i 

About 30 percent  o f  coa l  ash (2,350 lbs /hr )  l eaves  the g a s i f i e r  from 

the bottom as molten s l a g .  I t  i s  cooled in  the s lag  ex trac tor  by 

c i r c u l a t i n g  water. I t  i s  then removed from the s l a g  ex trac tor  for  

disposal. : 

The g a s i f i c a t i o n  p lant  e l e c t r i c i t y  consumption (as quoted in  GKT) 

which inc ludes  power uses  by oxygen blower,  e l e c t r o s t a t i c  

precipitator, gasifier sla E excavator, disintegrators, and water 

circulatin E pumps is 2,459 kwh/hr. However, individual utility 

requirements were not given. 
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4.3 PRODUCT GAS CHARACTERISTICS 

The gas characteristics at the GKT B.L. plant is given below: 

Temperature: 95°F 

Pressure: 15.5 psia 

Gas Composition (Net Gas, Vol ~) 

CO 2 6.3~ 
CO 58.61 

H 2 27 • 29 

N 2 0.92 

H2S & COS 0.94 (H2S/COS 

Ar 0.57 

CH 4 0.01 

H20 5.30 

HCN 75 ppm 

.... 

HeaUin E Value (Dry, S-Free), BTU/SCF 

LHV 279.7 

HHV 295.7 

= l o l l )  

The wet gas composition at the gasifier exit was not provided by 

GKT. 

4.4 EFFICIENCIES 

The thermal efficiencies for the gasification plant with a gas 

(dry~, includln E H2S and C02) make rate of 62p388 SCF per ton of 

I~ moisture feed coal are as follows: 

Cold Gas Efficiency = Product Gas HHV = 65.5 percent 
Coal Feed HHV 

Product Gas ~HV+ Eners7 in Steam 
Gross Process Efficiency = Coal Feed HHV 

= 82 percent.  
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The heat loss in the unconverted carbon is II.75~. The remaining 

heat lose (6.2&~) accounts for the beau removed w£th the slaE+ 

.sensible heat associated with the Eae~ and heat loss th~ouEh the 

gasifier jacket. 
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5.1 INTRODUCTION 

AIR SEPARATION PLANT 

An alr-separati0n plant is required to provide oxygen for the GKT 

gasification unit. In addition, by-product nitrogen from the air 

separation plant will be utilized for pneumatic conveying of 

pulverized coal from the coal preparation area to the gasification 

unit. 

To meet these needs the following air separation plant suppliers 

were contacted to obtain technical and preliminary cost information: 

I) AIRCO Energy Company, Inc. 

2) Air Products and Chemicals, Inc. 

3) Air Liquide~ Inc. ; 

4) Union Carbide Corporationp Lin'de Division 
..'.. 

> 

~rom these contacts it was determined that the air separation plant 

suppliers are willin E to take the followin E different business 

approaches for  energy r e l a t e d  p r o j e c t s :  

1) Supply turnkey air separation plant 

2) Provide hardware sale 

3) Supply oxygen at the plant site (own and operate the 

plant):!.'. 

In addition, several of the.suppliers were receptive to the 

possibility of taking an equity position in the PGW project. 

An investigation of the most desirable type of business arrangement 

for the air separation plant design and construction is recommended. 

I 5 - 1  
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5 . 2  PROCESS DESCRIPTION 

In a simplified form, the main process steps to produce oxyEena~d 

by-product nitroge n in an air separation plant include: air~i~ '"-:::" 

compression, water and carbon dioxide removal, cooling to liquid air 

temperature, gas expansion to produce refrigeration, separation of 

air by distillation, product heating by heat exchange with the 

incoming air, and compression of oxygen to the required pressure. 

~ igu~e  '5.1 depicts a typlcal low pressure cycle oxygen plant with 
oxygen compression. 

:In the air separation plant the refrigeration process used to reach 

liquid air temperatures is regenerative. Warm process air enterin S 

the plant is cooled by the separated products as they leave. The 

heat recovery is incomplete, however, so refrigeration must 

continually be added. Process considerations other than 

refrigeratlon require that air enterin 8 the first distillation 
column be at an elevated pressure. 

Air also contains variable quantities of dust, water, carbon dioxide 

and hydrocarbons. These impurities must be removed from the system 

to insure safe, efficient operation. In the process, dust is 

removed by a filter on the inlet of the air compressors. The dust 

that goes by, alon 8 with certain other contaminants, is removed in 

the water wash tower. 
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Compressed air enters the base of water wash tower and is cooled in 

coun~ercurrent dlrec~ contact with water wb/ch is sprayed into the 

~op of the tower. The hot water is returned to Ehe cooling water 

system by ~rocess air pressure. Air leaves at the top of the tower 

at very near ambient temperature and flows to the reversin E 

exchangers. 

f 

Process a ir  is  cooled to l iquid a ir  temperatures in reversin 8 heat 

exchangers by the outgoing streams. During this::process,  contained 

w a t e r  and c a r b o n  d i o x i d e  a r e  f r o z e n  and d e p o s i t e d  a s  s o l i d s  i n s i d e  

~ h e  e x c h a n g e r .  

At regular intervals, the air and the waste nitrogen stream, which 

is the largest effluent streamD are interchanged. Both continue to 

flow in the same direction, across the same temperature gradient, 

but the passages through which they flow are switched. As a result, 

the water and carbon dioxide deposited by the air before reversal is 

evaporated completely and removed from the plant by waste nitrogen. 

Switching~is accomplished by an automatic system of timers D warm-end 

reversin E valves, and cold-end check valves. 

Slightly s u p e r h e a t e d  air l e a v e s  t h e  r e v e r s i n g  e x c h a n g e r s ,  e n t e r s  the 

~8h pressure column and is separated into an oxygen rich liquid at 

the bottom, pure liquid nitrogen at the top, and impure liquid 

UitroEen part way up the column. 

Pure nitrogen gas from the top of the high pressure column is 

condensed in che reboiler by boillngpure liquid oxygen in the low 

pressure column. The returning liquid serves as reflux for the low 

pressure column. 

Further down the high pressure column, impure liquid nitrogen is 

withdrawn and subcooled, part of it providing reflux for the io~ 

pressure column and part of it acting as a subcooling medium for 

liquid oxygen product in the product subcooler, if required. Waste 

nitrogen vapor is withdrawn from the top of the low pressure column. 
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Rich  l i q u i d  i s  t a k e n  from t h e  b a s e  o f  t h e  h i ' h  p r e s s u r e  "column, 

s u b c o o l e d  v i a  t h e  w a s t e  n i t r o g e n  s t r e a m ,  p u r i f i e d  i n  t h e  r i c h  l i q u i d  

filter, and passed to the feed entry tray of the low pressure 

column. 

Provisions for nitrogen drawn o f f  the top of the high pressure 

column wi l l  be made in two places.  First i s  the pure l iquid 

n i t z o g e n  s t r e a m  s e n t  t o  s e p a r a t o r  where  r e s u l t i n g  l i q u / d  wou ld  be  

s e n t  t o  s t o r a g e .  The f l a s h  from t h e  s e p a r a t o r  would be combined 

w i t h  t h e  e f f l u e n t  gas  o f  t h e  t u r b i n e  expander  and s e n t  t h r o u g h  t h e  

r e v e r s i n g  e x c h a n g e r s  f o r  r e c o v e r y  o f  i t s  r e f r i g e r a t i o n ,  t h e n  on t o  

p r o d u c e  c o m p r e s s i o n ,  o t h e r w i s e  i t  g o e s  o u t  a s  w a s t e  n i t r o g e n  t h r o u g h  

t h e  s i l e n c e r .  The o p e r a t o r  w i l l  c o n t r o l  j u s t  how much l i q u i d  

n i t r o g e n  i s  w i thdrawn,  i f  any'. 

The other stream, cold pure nitrogen gas, i s  sent to the reversing 

exchanger. Part of this gas is drawn off at the midpoint and sent 

t o  t h e  t u r b i n e  expander .  Expander  e x h a u s t  a l o n g  w i t h  t h e  p o s s i b l e  

f l a s k  from t h e  s e p a r a t o r  i s  s e n t  b a c k  t o  t h e  r e v e r s i n g  e x c h a n g e r  as  

d e s c r i b e d  a b o v e .  

'Final separation of oxygen takes place in the low pressure column. 

Provisions for liquid oxygen to be taken from the base of low 

pressure column, passed through liquid oxyge,l guard adsorber, 

subcooled in product subcooler, and then sent to storage will be 

made. The subcooling medium would be impure nitrogen from the high 

pressure column. 

Product oxygen gas is taken off just above the bottom of the low- 

pressure column and sent through air liquefier exchanger, where it 

• ay be superhested by a slipstream of condensing air% and then to." 

the reversing exchangers for the recovery of the rest of its 

refrigeration, and finally on to compression. 
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5.3 

The oxygen pressure requlrem~nt at the gasifier battery limits is 

approxlmately 30~psla. Presently, the oxygen compressors 

(2-50~ units) are assumed to be in the air separation plant unit. 

The possibility of moving the oxygen compressors to the gasification 

unit for operational reasons should be investIEated. 

The nitrogen pressure requirement is 50 psia for conveying and 

25 psia for blanketing and purging. Presently, the nitrogen 

compressors (2-509 units) are assumed to be in the air separation 

plant unit. The possibility of moving the nitroEen compressor to 

the gasification plant battery l~mits should also be investigated. 

PROCESS DESIGN BASIS 

5 .3 .1  PLANT SIZE AND PRODUCT PURITY 

The oxygen plant sized to match GKT gasification plant producing 

20 x 109 BTU/day gas (Lower Heating Value) is 1137 STPD at 98 vol. % 

oxygen purity for a typical Pittsburgh No. 8 coal. This corresponds 
Ib tO an oxygen to coal (1~ moisture) feed ratio of 0.93 i "  The 

"required pressure at the gasification plant battery limltswill be 

approximately 30 psia. 

The maximum turndown of air separation plant will be approximately 

65~ based on the maximum air compressor turndown. As a result, the 

minimum oxygen production turndown for a 1137 TPDplant will be 

approximately 739 TPD. 

The by-product nitrogen at a minimum of 95~ purity produced in the 

oxygen plant will be used for the following purposes: 

1) Pneumatic conveying gas for the dry, pulverized coal  

2) ' Coal bin blanketing 

3) Gasification system shutdown blanketing (purging) 
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The nltrgge ~ requirement for conveylnE has b e e n  estimated to b e  

approximately 187~000 S(~F/hr based on 7.0 ibs of coal conveyed per 

ib of nitrogen. The conveying nitrogen will be compressed to 

50 psia by a compressor in the air separation plant. The nitrogen 

requirement for blanketing and purging has been estimated to be 

149,000 SCF at 25 psia. 

It should be noted that a maximum of 17,250 SCF/hr of nitrogen can 
be removed directly from the hlghpressure column at 50 psla without 

the use of nltroEen product compression. 

5.3.2 PLANT RELIABILITY/SPARING PHILOSOPHY 

( 

A typical air separation plant of the type recommended has an 

average on-stream time of 97-98~. After the start-up~ and th'~i~plant 
i 

is operated for one year the rotating equipment is inspected..!' I' ,: 

Assuming no unusual problems, the reinspectlon is put on a three 

year cycle. So assuming a 97~ on-stream time and a typical 

turnaround cycle of three years, the tot.~l down time would be 
..~ 

30 days; 15 days scheduled downtime .and 15 days unscheduled 

downtime. This is equivalent to five days per year downtime 

(unscheduled), or 98.6 percent.availability. 

To provide the above stated reliability the following compressor 

sparing philosophy and liquid storage facilities requirements is 

considered: 

I) Main air compressors: 1-I00~ steam turbine drive and 

I-IO0~ electric drive 

2) Oxygen compressors: 2-50~ electric drives 

( 

3) Nitrogen compressors: 2-50% electric drives 

4) Liquid oxygen storage: one day production at 1137 TPD 

rate or approximately 240,000!'~allon storage capacity 

Z5-6 
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5.3.3 

5) Liquid ~LtroEen sto=aE e . one day 1:oral n~troaen " 

requirement at 336m000 SC~/hr rate or approximately 

87,000 8allot storaEe capacity 

It should be pointed/.nut that in PGW Phase I (conceptual desiEn) two 

50~ electric driven ~,air compressor for start-up and/or back-up were 

recommended. One of the air separation plant suppllers 

(Union Carbide Liude), however, considered tb/s arranEement to he 

overly conservative. As a result, one lOO~ electric dz~Ive is 

recommended. The IO0~ steam turbine drlve will aive a savi~E of 

approximately 5000 Ib/hr in steam const~tlon plus some capital cost 

savinas over the two 50~ traits. 
.T 

A refrigeration capacity of approximately 40-50 tons is available 

for a 1137 TPD oxygen plant. This can be utilized for on-site 

liquid oxygen and/or n1~ogen production and storaEe. Thestorage 

f a c i l i t i e s  recommended previous ly  would then be f i l l e d  with l iqu id  
p r o d u c t s  d u r i n g  normal  o p e r a t i o n s .  The l i q u i d  o x y g e n  and n i t r o E e n  

would  t h e n  be  w i thdrawn d u r i n g  a i r  s e p a r a t i o n  p l a n t  shutdown 
c o n d i t i o n s .  

The maximum l iqu id  oxygen production for a 1 1 3 7  TPD plant  would be 

approximately 55 TPD. As a result, it would take a minimum of 

20 days to provide 240,000 gallon of liquid ~xYEen for storaEe Cone 

day Easification plant requirement). 

UTILITY REQUIREMENTS 

Power requirements were obtained from the air separation plant 

vendors based on a 935 ~D plant capacity at 98°~ oxTEen purity. 

Power requirements based on Krupp Kopper'.s recently revised oxyEen 

requirement have not yet  been obtained from the vendors. In 

addi t ion ,  the sparing philosophy o f  the a ir  compressor drives has 

been recent ly  rev ised .  T.isted below, however, are the power 

requirenents for a 935 TPD plant for order of ,manitude purposes. 
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' - - A i r  Compressors Steam Turbine Dr~ve (2-50~)  

Spare Air  Compressor Electr ic  Drive 
Oxygen Compressors (2-50¢) 

Plant Auxilla=les 

95,000 lb /hr .  
C5,45O IC~) 
1,280KW 

400'I~/ 

5.3.4 PLOT REQUIRE~J~S 

The p l o t  area requirement for  a 1137 TPD oxygen p lant  i s  about 

2 acres inc luding a coo l ing  tower.  The coo l ing  tower for  the oxygen 

plant, does not have to  be a separate un i t  from the p lant  cool ing  

water. However, in cases where.fouling of heat exchanger tubes will 

decrease the heat transfer rates a separate cooling tower is 

p r e f e r a b l e .  ~i 

5.4 ECONOMICS 

Budgetary cos t  es t imates  were obtained from AIRC0, Air Products,  and 

Union Carbide Linde f o r  a complete turnkey f a c i l i t y .  The quotation 

obtained were based on 935 TPD units  producing 98~ 02 at  40 ps ia .  

Based on the l a t e s t  information received from Krupp Kopper the 

oxygen plant  rat ing  i s  1137 TPD. Lis ted  below are the scaled-up 

budgetary cost figures for the air separation plant suppliers. This 

cost scale-up is approximate, however, since the oxygen plant 

battery limit pressure has been decreased from 40 to 30 psia and the 

compressor drive sparin E philosophy has been revised. 

Capital Cost, HM$ 

Air Products 

Linde 
25.9 

30.8 (Includes liquid 02 storage) 

The air separation cost estimates may be requoted in the definitive 

design port ion  of  the PGWproject.  

I5 -8  
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RECOMMENDATIONS 

It is recommended that~the following items be •pursued during the 

definitive design phase of the PGW project: 

o Obtain definitive cost estimates (÷ 20~ and - I0~ accuracy) 

based on the revised oxygen plant capacity and driver sparing 

philosophy stated in Sections 5.3.1 and 5.3.2. 

Investigate the feasibility of moving the oxygen and nitrogen 

compressors from the air separation plant to the gasifier 

battery limits. 

Determine the type of business approach (turnkey, hardware~ 

equity position). 

Determine the size of the liquid oxygen and nitrogen storage :' 

facilities. 
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FI~RE 3,2 INTERIOR VIEW(IF AIRFSWEPT DOUBLE ENTRY 
" ~ E ~ E R  V A L V E  ( C E A - C A R T E R - D A Y . . . .  C O M P A N Y )  

.,,o. 

,.." :.(. ,.,7"" ' .  \'~~i.'~ 

FIGURE 3,3 EXTERNAL VIEW OF AIR-SWEPT DOUBLE ENTRY 
FEEDER VALVE ( CEA-CARTER-DAY COMPANY) 
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FIGURE 3.5 FULLER-KINYON.AIRHIXING SYSTEM. 
(FULLER..COMPANY./GATX) 

FIGURE 3.6 MODERN TYPE "M" DESIGN OF AIRMIXIHG 
SYSTEM. (FULLER COMPAHY/GATX) 
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'~ STRETFORD PLANT 

6 . 1  INTRODUCTION 

6.2 

C ~SOURCE: 

The Stretford process, which,~s  developed in England in the late 

1950s by the ~orth Western Gas Board and the Clayton Aniline Company 

of Manchester, is a wet chemistry process for convertin E H2S to 

e l e m e n t a l  s u l f u r .  The p r o c e s s  can a l s o  be u s e d  f o r  removing  H2S 

from f u e l  g a s e s .  O r i g i n a l l y ,  t h e  p r o c e s s  was u s e d  f o r  r e m o v i n g  H2S 

from c o a l - d e r v i e d  g a s ;  s i n c e  t h e n  ~ t  has  b e e n  w i d e l y  a p p l i e d  t o  

g a s e s  from v a r i o u s  s o u r c e s .  The p r o c e s s  i s  f u l l y  commerc ia l  and i s  

used i n  more t h a n  50 p l a n t s  t h r o u g h o u t  t h e  w o r l d ,  w i t h  c a p a c i t i e s  

rang ing  from 0 . 1  x 106 t o  200 x l O  6 s c f d  o f  f e e d  g a s  and s u l f u r  

production rates of 0.5 to 90 tons/day. 

PROCESS DESCRIPTION ~ 

A simplified flow diagram is shown as Figure 6.1. The raw feed gas 

enters an absorber, where it is contacted by a downflowing solution 

of sodium carbonate, sodium vanadate, and the disodit~u salt of the 

anthraquinonedisulfonic acid (ADA). Several complex reactions occur 

in the absorber, resultin 8 in the oxidation of H2S to elemental 

sulfur and the reduction of ADA. The spent solution flows from the 

bottom of the absorber to an oxidizer tank where it is sparged with 

air to regenerate the ADA. The sulfur is floated off as a froth 

from the top of the oxidizer and goes to a centrifuge or filter to 

remove adhering solution. The sulfur is then washed with water, 

melted, and stored. ' :  

P r e s s u r e  i n  t h e  a b s o r b e r  i s  u s u a l l y  d i c t a t e d  by t h e  s u p p l y  p r e s s u r e  

o f  the  f e e d  gas  and t h e  d e s i r e d  p r e s s u r e  o f  t h e  p r o d u c t  gas ;  t h e  

a b s o r p t i o n  p r o c e s s  d o e s  n o t  r e q u i r e  e l e v a t e d  p r e s s u r e s  and can be  

operated satisfactorily at pressures slightlyabove atmospheric. 

Operating temperature is in the range 80 to 130°F. Th" sweetened 

Edwards, M.S., "H.S Removal for Low-BTU Gas" Oak Ridge National z 
Laboratory, January 1979. 
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6.3 

product Eas leaves  the top o f  the absorber with a very low H2S ' 
content  (H2S concentrat ions  <1 ppmv are ach ievable ) .  

Advantages o f  the S tre t ford  process  include (1) complete s e l e c t i v i t y  

for H2S in the presence of CO2, (2) ability to treat feed Eases with 

H2S concentrations ranging from 300 ppmv to 95~ (by v01ume), (3) 

ability to operate at low absorber pressures~(4) removal of H2S to 

I ppmv or less, and (5) direct production of salable sulfur. On the 

other hand, the process is more expensive than the Claus process 

(per ton of  su l fur  produced) when the feed gas i s  r i ch  enouEh in  H2S  

to permit use of the Claus process. In addition, the presence of 

hydrogen cyanide in the feed gas causes difficulties for the 

Stretfor~-process due to the irreversible formation of sodium 

thiocyanate; however, this can be avoided by using a pre-wash column 

to remove most of the HCN before the feed gas enters the absorber. 

The buildup of irreversible reaction products is controlled by 

drawing off a purge stream from the cir=ulating solution. The 

presence of high partial pressures of C02 in the absorber is also 

undesirable, exerting an adverse effect on the absorption of H2S. 

If the partial pressure of C02 in the feed exceeds 30 psia, 

operation of the absorber for effective H2S removal does not appear 

to be economically practicable. The Stretford process does not 

remove COS and CS2; if these compounds are present in the feed, they 

will appear in the treated gas. 

PROCESS CHEMISTRY~ 

As mentioned prev ious ly ,  the s o l u t i o n  used in  the s t r e t f o r d  absorber 

i s  an aqueous mixture of  anthraquinonedisul fonic  acid (ADA), sodium 

metavanadate, and sodium carbonate.  Other addi t ives  such as c i t r i c  

acid are also used in some variations. The removal of H2S and its 

conversion to elemental sulfur are re, resented by the following 

idealized reactions: 

~SOURCE: Edwards, M.S., "H~S Removal Processes for Low-BTU Coal Gas" 
Oak Ridge NationaI Laboratory, January 1979. 
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2H2S + 2Na2C03 ~ 2NaHS + 2NaHCO3; 

2NaHS ÷ &NaVO 3 + H20 ~ Na2V&O 9 ÷ &NaOH + 2S; 

.' Na2V&O 9 + 2 Na0H + H20 + 2ADA ~ 4NaVO 3 + 2ADA(H2); 

2NaHCO 3 + 2NaOH ~ 2Na2CO 3 ÷ 2%0; 

2ADA(H 2) + 02 ÷ 2ADA + 2]~0~ 

where ADA(H2) represents the reduced form of ADA. Ionized forms of 

the reactants in aqueous solution are usually involved. The sum of 

the foregoing reactions gives the overall reaction 

2H2S ÷ 02 ~ 2H20 + 2S. : 

In t h i s  sequence o f  r e a c t i o n s ,  H2S i s  absorbed by sodium carbonate ,  

the hydrosul£ ide  r e a c t i o n  product i s  o~ id i zed  to  free  e lementa l  

s u l f u r  by reduc~i'on o f  vanadium from the  pentava lent  to  the 

quadrivalent  o x i d a t i o n  s t a t e ,  and the reduced vanadium i s  r e o x i d i z e d  

by reduct ion  o f  ADA. Air i s  blown through the  s o l u t i o n  in  the  

o x i d i z e r  v e s s e l  to  r e o x i d i z e  the reduced ADA. Althou~h the rate  o f  

H2S absorpt ion  i n c r e a s e s  with the a l k a l i n i t y  o f  the s o l u t i o n ,  pH 

va lues  above 9 .5  are unfavorable  for  convers ion  to e lemental  s u l f u r .  

The oxidation of I mole of hydro~ulfide to sulfur requires 2 moles 

of metavanadate..The vanadate concentration is normally maintained 

at about I0~ in excess of the stoichiometric requirement to'~revent 

unreacted hydrosulfide from reaching the oxidizer tank, where it 

would undergo the undeslrable side reaction to  thiosulfate. Various 

additives are used to help maintain solubility of'the vanadium and 

to preven~ the formation of complex precipitates. 

The Holmes-Stret ford  p~ocess  uses  c i t r i c  ac id  as a complexing agent;  

t h i s  add i t ive  has been found to be chemica l ly  s t a b l e  and e f f e c t i v e .  

Iron s a l t s  have a l s o  been used; about 50 to  100 ppm of  i ron ,  

chelated with ethylenedlaminetetraacetic ac id ,  appreciably increases 

the rate of reoxidation of the reduced ADA. 
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I r r e v e r s i b l e  s i d e  r e a c t i o n s  c a u s e  d e g r a d a t i o n  o f  t h e  S t r e t f o r d  

t r e a t i n g  s o l u t i o n .  I n  t h e  a b s e n c e  o f  HCN, t h e  m o s t  s i g n i f i c a n t  s i d e  

reaction is t h e  formation of sodium thiosulfate: 

2NaHS + 202 ~ Na2S203 + H20... 

Any S02 present in the feed gas also degrades the solution by the 

following reaction: 

. 

SO 2 + Na2CO 3 ~ Na2SO 3 + C02.' 

Because thiosulfate and sulfite tend to build up in solution and 

reduce the ability of the system to remove H2S , a purge stream is 

required. This stream is sent either to further treatment to 

recover chemlcals or to disposal. Formation of thiosulfate can be 

controlled to below I~ of the hydrosulfide by proper plant 

operation. Thiosulfate formation is a function of temperature, 

solution pH, and the amount of hydrosulfide carried to the 

o x i d i z e r s .  

( 

When an a p p r e c i a b l e  c o n c e n t r a t i o n  o f  HCN i s  p r e s e n t  i n  t h e  f e e d  g a s ,  

p u r g e  r e q u i r e m e n t s  a r e  s u b s t a n t i a l l y  i n c r e a s e d .  T h i s  r e s u l t s  f rom 

" the fixation of HCN as thiocyanate by the following reaction: 

/, 

HCN + Na2C03 + S ~ NaSCN + NaHCO 3. 

As an example, a gas containing 1000 ppmv HCN will increase the 

purge requirements more than ten times that required by thiosulfate 

formation. For treating coke-oven gases, which typically have a 

high HCN content, a separate HCN removal column as frequently used 

prior to the H2S absorber. Edwards quotes data for a 50 x 106 scfd 

coke-oven gas treatment plant in which the feed contained 

10j000 ppmv H2S and 1000 ppmv HCN; the use of an HCN absorber ahead 

of the H2S absorber reduced the purge requirements from 6000 to 700 

g a l l d a y ,  i! 
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6.4 

The c o n c e n t r a t i o n s  o f  HCN in  c o a l - d e r i v e d  g a s e s  have n o t  been  

q u a n t i t a t i v e l y  e s t a b l i s h e d  i n  a l l  c a s e s  and w i l l  v a r y  w i t h  t h e  t y p e  

o f  g a s i f i e r ,  t ype  o f  c o a l ,  and o p e r a t i n g  c o n d i t i o n s .  Some e s t i m a t e s  

o f  HCN c o n t e n t  are  h i g h  enough to  i n d i c a t e  t h a t  r e d u c t i v e  

inc inerat ion  of  the purge streams to  recover Stret ford chemicals i s  

j u s t i f i e d .  T h e  need for  an HCN preabsorber has not been d e f i n i t e l y  

established. ' 

The presence of  large concentrations o f  CO 2 in the feed gas may 

c a u s e . p r o b l e m s .  Carbon d i o x i d e  i s  absorbed i n t o  sodium c a r b o n a t e  

s o l u t i o n ,  forming sodium b i c a r b o n a t e .  This  l owers  t h e  pH o f  t h e  

s o l u t i o n  and reduces  t h e  H2S a b s o r p t i o n  e f f i c i e n c y ,  t h e r e b y  

r e q u i r i n g  an i n c r e a s e  i n  absorber  h e i g h t  to  o b t a i n  t h e  same H2S 

removal .  

Organic su l fur  compounds COS and CS 2 a r e  not removed to a 

s i g n i f i c a n t  extent  by the Stret ford process .  Methyl mercaptan, 

however, i s  removed to a large degree. Ammonia w i l l  d i s s o l v e  in 

so lu t ion  but does not chemically degrade the s o l u t i o n .  However, 

when l a r g e  c o n c e n t r a t i o n s  o f  ammonia are  p r e s e n t  i n  the  f e e d  g a s ,  

p r e c a u t i o n s  ml~st be taken  t o  p r e v e n t  r e l e a s e  o f  NH 3 t o  t h e  

atmosphere fr6m ~ h e s o l u t i o n  o x i d i z e r .  

Tars and oils can also interfere with the proper operation of a 

Stretford plant. If large quantities are present, pretreatment by 

s c r u b b i n g  or  o t h e r  means i s  recommended p r i o r  t o , . a b s o r p t i o n .  

FEED GAS CHARACTERISTICS 

The design o f  the Stret ford process i s  h ighly  dependent on the feed 

gas  c h a r a c t e r i s t i c s .  For the  C&K c o a l ,  the  f eed  gas c h a r a c t e r i s t i c s  

as  p r e d i c t e d  by the  i n - h o u s e  combust ion  e q u i l i b r i u m  c a l c u l a t i o n s  

(CEC) computer program are: 
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Pressure: 4.5 Psi8 

Temperature: 105°F 

Composition: (Mole %, wet) 

CO 50.15 

COS 0.04 

C02 8.40 

H 2 33.80 

H20 5.57 

H2S 0.85 

N 2 1.19 

HCN NA 

CS 2 NA 

Mol Wt (wet) 20.075 

(420 ppmv, dry) 

(9000 ppmv, dry) 

6.4.1 

6.4.2 

Gas Flow Rate: Wet - 3.073 NM SCFH 

Dry - 2.902 NM SCFH 

CEC does not show the presence of HCN, CS2, NH3, etc. 

PRESSURE 

The Stretford plant venturi scrubber pressure is dictated by the 

supply pressure of the feed 8as and the desired pressure of the 

product gas. The absorption process does not require elevated 

pressures and can be operated satisfactorily at pressures slightly 

above atmospheric. Since the GKT 8asifiers operate slightly above 

atmospheric pressure the operating pressure of the absorber is 

chosen to be 4.5 psi E. The gas from the final cooler is compressed 

to this pressure in a booster compressor. 

TEMPERATURE 

Operatin 8 temperature is in the range of 80 to II0°~. 

temperature considered is I05°F. 
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COMPOSITION 

The presence of hydrogen cyanide in the feed gas causes difficulties 

for the Stretford process due to the irreversible formation of 

sodium th£ocyanide. Higher HCN content in the feed gas will result 

in increased Stretford solution purge rate, because of irreversible 

reaction. If HCN concentration is above 100 ppmv, ~ pre-wash column 

will be requ/red'to remove most of the HCN.. 

The gas composition for C&K coal based on CEC program does not show 

HCN. However, the results of a source test program conducted on GKT 

Easifier operated by AECI at Modderfontein, Republic of South Afrida 

shows 76 mg/Nm 3 of HCN on dry basis (67 ppmv) in the raw gas from 

the gasifier. The coal used was characEerized as Bituminous, high 

volatile B coal. The raw gas is further cleaned and cooled in the 

primary scrubber, disintegrators and final cooler. Part of the HCN 

is dissolved in the wash water. HCN in the Stretford feed gas could 

be about 30 ppmv or less. 

Based on the above d i s cuss ion ,  for  C&X coal  the gas enter ing  the 

Stretford process may contain'only traces of HCN (30 ppmv or less) 

and a pre-wash column will not be required. ~iso, purge 

requirements will not be significantly affected or increased at this 

concentration level. The purge requirements for this plant could be 

about I000 gal/day of liquor. 

The S t r e t f o r d  p r o c e s s  i s  n o t  e f f e c t i v e  i f  a s i g n i f i c a ~ # : p e r c e n t a g e  

o f  t h e  s u l f u r  i n  t h e  f e e d  gas  i s  i n  t h e  form o f  o r g a n i c  compol:mds. 

Most m e r c a p t a n s ,  c a r b o n y l  s u l f i d e  (COS) and carbon  d i s u l f i d e  (CS2) 

p a s s  t h r o u g h  t h e  a b s o r b e r  and l e a v e  w i t h  t h e  e z i t  g a s e s .  T h e s e  

compounds do n o t  c o n t a m i n a t e  t h e  s o l u t i o n .  

The gas  c o m p o s i t i o n  f o r  C&X c o a l  shows p r e s e n c e  o f  COS, b u t  no CS 2 

i s  shown.  Based on H o d d e r f o n t e i n  p l a n t  t e s t  r e s u l t s ,  t h e  raw gas  

c o n t a i n s  450 mg/Nm 3 o f  CS 2 on dry  b a s i s  (140 ppmv).  CS 2 d o e s  n o t  
. 

: d ~ s s o l v e  t o  a s i g n i f i c a n t  e x t e n t  i n  t h e  wash w a t e r  and w i l l  r emain  

in t h e  f e e d  gas  g o i n g  t o  t h e  S t r e t f o r d  p l a n t .  
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6.5  

6 . 5 . 1  

6 . 5 . 2  

• ... 

PROCESS DESIGN 

The process  f low diagram o f  the  S t r e t f o r d  proces s  i s  shown i n  .. 

Figure 6.1. ,~ 

ABSORPTION AND REACT!~ON 

Feed gases enter the venturi and are accelerated in the converging 

s e c t i o n .  The r e c y c l e  S t r e t f o r d  s o l u t i o n  i s  introduced uni formly ,  a t  

the  top of  the converging  s e c t i o n  and cascades  by g r a v i t y  and 

v e l o c i t y  pressures  towards the  throat .  The s o l u t i o n  conta ins  an 

excess  o f  ADA and sodium metavanadate, a t  pH o f  about 8 .5  and a 

temperature of  about 80 to  |10°F.  The gas and the scrubbing l i q u i d  

are i n t i m a t e l y  mixed at  the  t h r o a t  which can be s i z ed  to  reduce H2S 

concentration of the exit gas (stream No. 4) to as low as 1 ppmv. 

~2S entrained droplets enter the divergin E section. The gases then 

proceed to the separator where all the entrained lSqu~.:d droplets ire 

easily separated from the gas stream by impingement within a mesh 

demister or packed bed section. .Host of the vanadate reduction 

reaction to produce sulfur takes place in the throat and diverging 

section. Figure 6.2 shows a Stretford venturi scrubber. 

Underneath the separator is a delay tank where the Stretford 

solution is retained for 10-20 minutes to insure complete 

precipitation of sulfur. A typical design consistin E of a venturi 

scrubber with a delay tank underneath would be about 60 feet high. 

The pressure drop through the venturi absorber would he about I psi. 

REGENERATION AND I=ROTH FORMATION 

ADA g e n e r a l l y  i s  r e o x i d i z e d ,  and s u l f u r  f r o t h  f l o a t e d  to the surface  

in vertical cylindrical tank equipped with an air sparser manifold. 

A typical design of this type would require a 20 foot high tank. A 

5-min. delay is necessary after oxygen addition in the oxidizer to 

complete reoxidation of ADA. An excess of air is used to perform 

I 6 - 8  
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6 .5 .3  

oxidation and achieve floatation. The froth which floats to the 

surface contains finely divided sulfur. It overflows from the 

surface through a froth duct to a collection tank. gnderflow goes 

to a surge tank and is eventually reintroduced to the H2S absorber. 

SULFOR RECOVERY 

Treatment o f  s u l f u r  f ro th  depends upon the  amount to  be handled~ 

~ igure  6 .3  shows s evera l  o f  the  o p t i o n s  a v a i l a b l e .  For small  loads~ 

f i l t r a t i o n  a lone  producing an impure s u l f u r  cake might be an 

appropriate choice. Alternatively, filtration followed by batch 

autoclave melting and separation may be used to recover sulfur in 

another fo~,. Larger loads might require centrifuging followed by 

continuous sulfur meltingand separation in a jacketed autoclave, or 

in a direct steam injection sulfur melter. 

~en the sulfur is to be recovered by filtration, a rotary vacuum 

drum filter is generally used. The filter cake produced contains 

50-60~ solids. One or more wash cycles are employed to economically 

recover the maximum amount of Stretford solution components from the 

cake. The filtrate and the wash solution are sent to a •surge tank 

and are thus returned to the system. Sometimes, depending on the 

water balance for a particular design, it might be necessary to 

• C e n g ? f f u g ? s  concentrate the wash so lut ion  leaving the f i l t e r .  

employed for  larger  loads are of  the continuous type. F i l t r a t e  and " 

wash are again returned to the system. " " 4, !: 

To produce molten sulfur, sulfur cake er sulfur cake re-slurried.tin 

recycled water can be fed to an autoclave melter-separator. The ~." 

melter-separator is a vessel with a jacket or internal coil which is 
• . . .'" 

heated by steam at about I00 psig. molten sulfur separated from~th-~ ~'' 

aqueous solutio~ og residual salts is pumped to storage. Recovered 

water and salts are returned to the system~ Sulfur recovered by the 

above separator/melter methods should be 0fa high purity in the 

range of 99.5~ or better. 

:'% ,•~ " 
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6 . 5 . 4  

6.5.5 

MATERIALS OF CONSTRUCTION 

Carbon steel can be used for most equipment in Stretford plants. 

Cold pure expoxy resin %inings.are sometimes used to avoid internal 

corrosion in the oxidation and slurry vessels. In the molten sulfur 

option the sulfur melter and ancilary equipment are of stainless 

steel. 

MATERIAL BALANCE 

Summarized in Table 6.1 is complete material balance for major inlet 

and effluent streams (refer to F~gure 6.1 for stream numbers) in a :~ 

69.65 MM SCFD (dry) Stretford plant operating on a product gas from 

GKT battery limit gasification plant. The flow rates and major 

components of this gas were estimated by CEC program. The feed gas 

(stream ~o. I) contains 9000 ppmv H2S and 420 ppmv COS on dry basis. 

The HCN and CS 2 concentrations were estimated based on the GKT. 

Modderfontein p lant  t e s t  resu l t s  for bituminous coal  (HCN 30 ppmv, 

CS 2 140 ppmv). H2S removal of 95 percent was assumed. I00 percent 

excess air was assumed for oxidation of H2S. 

Clean product gas exits the process (stream No. 5) with an H2s 

concentration of 454 ppmv (dry basis). Organic sulfur compounds in 

the form of COS and CS 2 pass through the process untouched. The SO 2 

emission resulting from combustion of the clean gas at the user site 

will be 0.64 Ibs/106 BTU and will meet environmental regulation 

requirements. 

Blowdown from the process (stream No. 8) is estimated to be 

I000 gal/day on the basis of available information. A 20 weight 

percent salts concentration was considered for estimating the 

composition of the blowdown stream (H20-80~, Na2S203-10.8~, 

NaCNS-4.4~, NaVO3-0.?% , ADA-l.1%, NaHCO 3 + Na2C03-3.0~). Separate 

blowdown for the sulfur filter-cake disposal option may not be 

necessary. In such a case this blowdown would be considered as part 

of the filter cake content. 

? 
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6.5.6 

A large quantity of water is lost through the sulf,~r slurry 

containing 50~ solids concentration. Water is also carried out in 

the clean product gas from the absorber. To maintain an overall 

water balance it is necessary to add 1122.88 Ibs/hz (2.25 gpm) of . 

make-up water (stream No.3). .. 

EFFLUENT DISPOSAL 

One disadvantage of the Stretford process is production of undesired 

soditua thiosulfate, and sodi1~,~ thiocyanate (if HCN is present in the 

feed gas)'due to irreversible chemical reactions. The purge stream 

thus contains the above mentioned salts along with sodium 

metavanadate, ADA and sodium carbonate-bicarbonate present in the 

recirculating solution. In the case of sulfur filter-cake 

production and sulfur disposal opt<on, a Stretford "blowdown" may 

not be necessary, since some solution will be lost with the filter 

cake. This filter cake can be mixed with the ash/slag mixture from 

the gasification plant destined for disposal (e.g. landfill). 

In the case of molten sulfur recovery option, the Stretford purge 

will require disposal. Until quite recently, the effluent was 

considered innocuous, and there was llttle concern over disposal. 

The waste was sent to municipal sewers in small facilities or 

possibly mixed with the ash in a coal gas plant. Now it may not be 

possible to dispose of waste containing vanadium, ADA, thiosulfate 

and thiocyanate without further treatment. The waste can either be 

treated for disposal or processed to recover some of the Stretford 

solution constituents. The disposal methods include biodegradation, 

evaporation and incineration. The recovery treatment methods 

include reductive incineration~ solvent extraction and adsorption, 

and ion exchange. 
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ECONOMICS 

Capital and operating costs for the Stretford process are affected 

by many variables. The major design parameters that have a direct 

effect on the economics include the allowable hydrosulfide loading 

of the solution (which sets the circulation rate, hence pumping 

costs~ etc.) and the required residence times in the various parts 

of the plant (which governs equipment sizes). A solution 

circulation rate could be 125-175 gal/Ib sulfur depending on the 

hydrosulfide Ioadlngs. A residence time of 10 to 20 min is required 

in the base of the absorber or in a separate holding tank to permit 

maximum conversion of hydrosulfide to sulfur prior to entering the 

oxidizer. About 5-m.in delay is necessary after oxygen addition in 

the .oxidizer to complete reoxidation of ADA. 

AnothRr factor that affects the economics is the sulfur disposal 

and/or recovery option selected (see Table 6.2). The sulfur filter 

cake option (case I) has the advantage of low capital costs~ but 

operating costs are high due to loss of chemicals and high tonnage 

disposal of sulfur cake (containing about 50~ moisture). Molten 

sulfur and Stretford purge disposal options (cases 2 and 3) add 20~ 

to the capital cost; however the chemicals loss is only'~bout 

60 percent of the filter cake option. Also, the amount of solution 

purged is less and the disposal cost is lower. If recovered sulfllr 

can be sold then sulfur credit will help reduce the overall cost of 

operation (case 2). If sulfur can not be sold and has to be 

disposed (case 3), the overall operating costs per ton of sulfur 

output will be about $40 more than tha filter cake disposal option 

(case 1). 

With a sulfur melter, and reductive incineration for chemicals 

recovery added to the plant, the capital cost will be 35 percent 

higher than the filter cake option. This option with sulfur credit 

(case 4) shows improved economics over the base case. Compared with 

cases 2 and 3 the operating costs per ton of sulfur output are about 
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6.7 

$17 and $67 higher. With reductive incineration almost all NaVO 3 

and Na2CO 3 are recovered, minimizing the cost of chemicals. If no 

sulfur by-product credit is given (case 5) the operating cost is 

about $53 higher per ton sulfur output than case I (base case). 

Table 6.2 shows the comparative economics of the sulfur plant 

options. The data shown in Table 6.3 was used for estimating the 

capital and operating costs. The results show that with no sulfur 

by-product credit considered, the overall cost of operation for 

cases 3 and 5 is higher than the base case. However, when sulfur 

by-product credit of $60/ton is considered (cases 2 and 4) the 

overall cost of operation per ton of sulfur output is about $20-40 

lower than the filter cake disposal option (case I). 

RECOMMENDATIONS 

I f  no s u l f u r  by-product c r e d i t  can be claimed, the f i l t e r - c a k e  

d i sposa l  opt ion  (case 1) should be considered.  

,o. 

O If sulfur can be sold at about $60/ton, the molten sulfur 

options (cases 2 and 4) should be considered. Reductive 

inciherat~on (case 4) may be preferable to case 2 (purge 

disposal) because of only marginal benifits of case 2 over 

case 4. 

Existing and potential sulfur markets in the Philadelphia area 

need to be i n v e s t i g a t e d .  

'% 
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IO-ME-1A 

IO-H~- IA-M 

10-1'~-1B 

I O - ~ - I B - M  

IO-ME-2A 

IO-ME-2A-M 

10 -ME-2B 

IO-ME-2B-M 

IO-ME-2C 

IO-HE-2C-M 

IO-HE-2D 

IO-HE-2D-M 

I O-["~--SA 

IO-HS-~ 
IO-ME-3C 

10-ME-3D 

I O-HE-3E 

' IO-HE-3F 

IO-ME-3G 

lO-M~.-3~ 

10-NE-4A-M 

10-NE-4B 

1 0 - ~ - q B - M  

lo-~'-.c 
• IO-~-J.I.C-,M 

IO-ME-~D 

10-ME-qD-M 

IO..~...IIE 

IO,~'~-JIE-M 

lri-z,~.-qF 

.-" 

PGN 

E~UIPMENT .LIST - UNIT 10 

COAL RECEr~ING AND HANDLING 

Car Shaker 

Car Shaker Motor 

Car Shaker 

Car Shaker Motor 

Hoist . 

Hoist Motor 

Hoist 

H61st Motor 

Hoist Trolley 

Hoist Trolley Motor 

Hoist Trolley 

Hoist TroLley Motor 

Shut  Off Gate 

Shut  Off  Gate 

Shut Off Gate 

Shut  Off Gate 

Shut  Off Gate 

shut Off Gate 

Shut  Off Gate 

Shut  Off Gate 

V t b r a t . ~  Feeder 

V i b r a t i n g  Feeder Motor 

V i b r a t i n g  Feeder 

, V i b r a t i n g  Feeder Motor 

V i b r a t i n g  Feeder 

V i b r ~ t i n g  Feeder Motor 

V i b r a t i n g  Feeder 

V i b r a t i n g  Fee'. ~r Motor 

V i b r a t i n g  Feeder " ' 

Vibrat~ug Feeder Motor 

. V i b r a t ~  Feeder 
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IO-ME-4F-M 

IO-ME-~G 

10-ME-~G-M 

10-ME-4H 

10-ME-4H-M 

IO-CV-1 

10 -CV- 1 -GE 

10-CV-I -M 

10-CV-2 

IO-C"V-2-GE 

IO-CV-2-M 

10-CV-3 

IO-CV-3-C~ 

IO-CV-3-M 

10-SC-1 

10-HE-5 

10-ME-6A 

10-ME-6A-GE 

I 0-ME-6A-M 

• 1o- .ME-6~ 

IO-ME-6B-GE 

lO-ME-6B-M 

lo- -6c 
IO-ME-6C.,-GE 

IO-ME-6C-M 

10-FE-7A 

• IO-ME-7B 

IO-ME-TC' 

IO-ME-SA 

1O-ME-8A-M 

10-ME-8B 

IO-ME-8B-M 

IO-ME-SC 

IO-ME-8C'-M 

Vibratin.~ Feeder .MotOr 

VibratiuE Feeder 

VibratinE Feeder Motor 

Vibratlng Feeder 

VibratinE Feeder Motor 

Belt Conveyor - 48" 

B e l t  Conveybr Reducer 

B e l t  Conveyor Motor 

B e l t  Conveyor - qS" 

B e l t  Conveyor Reduoer 

B e l t  Conveyor Motor 

B e l t  Conveyor - ~8" 

B e l t  Conveyor Reducer 

Belt Conveyor Motor 

Weighbelt Soale 

LowerlnE Well 

Vibrating Storage Pile DisQharEer 

Vibratin E Bottom Gyrat?r 

Vibrat ing  Bottom Motor 

Vibrat ing  S t o r ~ e  P i l e  Discharger 

Vibrating Bottom Gyrator 

VibratiuE Bottom Motor 

Vibrating StoraEe Pile.Dischamger 

VibratlnEBottcm Gyrator 

VibratinEBottomMotor 

Shut Off Gate 

Shut Off  Gate 

Shut Off  Gate 

V~brating Feeder 

Vibrmtin~ Feeder Motor 

V i b r a t i n E F e e d e r  

Vibrat ing  Feeder Motor 

Vibrat ing  Feeder 

V i b r a t i n g F e e d e r  Motor 
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,. lb-Cv-q 

IO-CV-;4-GE 

IO-CV-~,-M 

10-CS-1 

10--CSk 1 "GE 

IO'CS' I 'M 

10--C3--2 

10--C.,3--2--GE 

10-C.~-2-M 

10-ME-9 

IO-ME-9-M 

IO-ME-IO 

IO-CR-1 

IO-CR-1-GE 

10-CR-1 -M 

lO-CR-2 

1,0-CR-2-GE 

IO-CR-2-M 

lo-cv,-5 
IO-CV-5-GE 

IO-CV-5-M 

IO-TR-1 

IO-TR-1-GE 

IO-TR-1-M 

10-~ME-12 

10-ME-11A 

lO-ME-11I) 

lO-ME-11C 
IO-MEll 1D 

1G-ME-11E 

IO-F-1A 

Belt Conveyoz. ~30" 

Belt Conveyor Reduoe~ 

Belt Conveyor Motor 

Coal Sampler 

Coal Sampler Reducer 

Coal Sampler Motor 

Coal Sampler 

Coal Sampler Reducer 

Coal Sampler Motor 

Vibrati~ Feeder 

VibratinE Feeder Motor 

BifUrcated Chute with Diverter 

Coal Delumper 

Coal Delumper Reducer 

Coal Delumper Motor 

Coal Sampling Crusher 

Coal Sampling Crusher Reducer 

,Coal SamplinE Crusher Motor 

Belt Conveyor - 30" 

Belt Conveyor Reducer 

Be l t  Conveyor Motor 

Belt Tripper with Platform 

Belt Tripper Reducer 

Bel t  Tripper Motor 

Coal Sampling Table 

Shut Off Gate 

Shut OfT Gate 

Shut OSf Gate 

Shut OfT Gate 

Shut Off Gate 

Duplex Strainer 
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IO-F-1B 

IO-TK- 1 

IO-P-1A 

IO-P-1A-M 

IO-P-1B 

IO-P-IB-M 

Duplex Straine,'. 

Oil Tank 

Oil Pump 

Oil Pump Motor 

Oil Pump 

011 Pump Motor 
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15 -BD - I 

15-EJ-I 

15-EJ-2 

15-TK-IA 

15-TK-1B 

15-TE-1 C 

15-TE-ID 

15-TK-IE 

15-TE-IF 

15-TK-IG 

15-TK-IH 

15-P-IA 

15-P-1A-M 
15-P-qB 

15-P-IB-M 

15-P-2 

15-P-2-M 

15-P-3 

15-P-3-M 

15-F-I 
15-CM-IA 

15-CM-I A-EE 

15-CM-IB 

15-CM-IB-EE 

15-CM-IC 

15-CM-1C-EE 

15-CH-1D 
15-CM-1D-EE 

15-CM-1E 

15-CM- 1E-EE 

PGW 

EQUIPMENT LIST - UNIT 15 

COAL HANDLING DgST SUPRESSION 
5. 

'-"., 

Shelter House 

Proportioner 

Proportloner 

Drum (55 Gal.) 

Drum (55 Gal.) 

Drum (55"Gal.) 

Drum (55 Gal.) 

Drum (55 Gal.) 

Drum (55 Gal.) 

Drum (55 Gal.) 

Drum (55 Gal.) 
Conuentr. Pump (.5-10 GPM) 

Concentr. Pump Motor (} H.P.) 

Concentr. Pump (.5 - 10 APM) 

C o n c e n t r .  Pump Motor (½ H.P.) 

Centr. Pump (105 GPM) 

Centr. Pump Motor (20 H.P.) 

Solution Pump 

Solution Pump Motor 

Intake Water Filter 

S p r a y  Controller 
Spray Controller 

Spray Controller 

Spray Controller 

Spray Controller 

Spray Controller 

Spray Controller 

Spray Controller 

Spray Controller 

Spray Controller 

Heater (500 Natts) 

Heater (500 Natts) 

Heater (500 Natts) 

.Heater (500 Watts) 

Heater (500 Watts) 
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15LCM-1F 
15-CM-lF-EE 
15-CM-1G 
15-CM-1G-EE 

15-CM-2A 

15-CM-2A-EE 
15-CM-2B 
15-CM-2B-EE 
15-CM12C 
15-CM-2C-EE 
15-CM-3A 
15-CM-3A-EE 

15-CM-3B 

15-CM-3B-EE 

• 15-CM-3C 

15-CM-3C-EE 

15-CM-3D 

15-CM-3D-EE 

15-CM-SE 

15-CM-3E-EE 

15-CM-3F 

15-CM-3F-EE 

15-CM-3G 

15-CM-3G-EE 

15-C SH 
• 15 -CM-SH-EE 

15-CM-3J 

15-CM-3J-EE 

15-FA-I 

15-FA- I-M 

15-FA-2" 
15 -FA-2 -M 

15-FA-3 

15-FA-3-M 

15-DP-1 

Spray C6ntroller 

Spray Controller 

Spray Controller 

Spray Controller 

Spray Controller 

Spray Controiler 

Spray Controller 

Spray Controller 

Spray Co~troller 

Spray Controller 

~pray Controller 
Spray Controller 

Spray Controller 

Spray Controller 

Spray Controller 

Spray Controller 

Spray Controller 

spray Controller 
Spray Controller 

Spray Controller 

Spray Controll~r 

Spray Controller 

Spray Controller 

Spray Controller 

Spray Controller 

Spray Controller 

Spray Controller 

Spray 

Hoof 
Roof 

Roof 

Roof 

Roof 

Heater (500 Watts) 

Heater (500 Watts) 

Heater (500 Watts) 

Heater (500 Watts) 

Heater (500 Watts) 

Heater (500 Watts) 

Beater (1000 Watts) 

Heater (1000 Watts) 

Heater (1000 Watts) 

Heater (1000 Watts) 

Heater (1000 Watts) 

Heater (1000 Watts) 

Heater CI000 Watts) 

Controller Heater (1000 Watts) 

Vent. Fan (8q39 C.F.M.) 

Vent. Fan Motor (3 H.P.) 

Vent. Fan (3q,790 CFM) 

Vent. Fan Motor (10 H.P.) 

Vent Fan (3852 CFM) 

Roof Vent. Fan Motor (I} HOP.) 

Damper 
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15-DP-2 

15-DP-2-M. 

15-DP-3 

15-DP-3-M 

15-BF-1 

15-BF-I-F 

15-BF-I-F-M 

15-BF-3 

15-BF-3-F 

15-BF-3-F-M 

15-MB-12 

15-~E-12-M 

15-ME-15 
15-ME-15-M 

Da~er Motor (1/6~.P.)  
Damper 

Damper Motor (I16 H.P.) 
Damper 

Damper Motor (1t6 H.P.) 

Dust Collector 

Dust Colleotor Fan 

Dust Collector Fan Motor 

Dust Coilector 

Dust Col!eotor Fan 

Dust Collector Fan Motor 

Dump Valve 

Dump Valve Motor 

Double Dump Valve 

Double Dump V al~e Motor 
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20-TK-1A 

20-TK-1E 

20-HE-1A 

20-ME-1E 

20-HE-2A 

20-ME-2A-M 

20-ME-2B 

20-ME-2B-M 

2O-ME-3A 

20-ME-3B 

20-HE-3C 

20 -ME-3D 

20-CV-1A 

20-CV-1A-GE 

20-CV-1A-M 

20-CV-~B 

20-CV-1B-GE 

20-CV-1B-M 

20 -ME-~B 

20-FU-1A 

20-PU-1A-M-1 

, 20-PU-1A-M-2 

20-PU-1A-H-3 

20-PU-1A-BL 

20-PU-1A-BL-H 

20.-FO-:'!B 

20-FO-1B-M-1 

20-PU-1B-M-2 

20-PO-1BIM-3 

20-PU-1B-BL 

20-PU-1B-BL-M 

PGN 

EQUIPMENT LIST - ONIT 20 

COAL PREPARATION AND CONVEYING 

Coal Silo 

Coal Silo 

Shut Of[ Gate 

Shut Off Gate 

Vibrating Feeder 

Vibrating Feeder Motor 

Vibrating Feeder 

Vibrat ing  Feeder Motor 

Shut Off Gate 

Shut Off Gate 

Shut Off Gate 

Shut Off Gate 

Screw Conveyor - 14" 

Screw Conveyor Reducer 

Screw Conveyor Motor 

Screw Conveyor - l q" 

Screw Conveyor Reducer 

Screw Conveyor Motor 

Slide Gate 

Slide Gate 

Pulverizer 

Pulverizer Motor 

Pulverizer Motor 

Pulverizer Motor 

Pulverizer Seal Air Blower 

Pulverizer Seal Air Blower Motor 

Pulverizer 

Pulverizer Motor 

Pulverizer Motor 

Pulverizer Motor 

Pulverizer Seal Air Blower 

Pulverizer Seal Air Blower Motor 

~i:! :i i ~I~ i~: 

:~i ;ii ~ 
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20-PU-1C 

20-PU-1C-M-1 

20-PU- 1 C-M-2 

20-PU-1 C-M-3 

20-PU-1C-BL 

20-PU-I C-BL-M 

20-ME-5A 

20-ME-SB 

20-ME-SC 

20-ME-SD 

20-ME-6A 

20-ME-~B 

20-ME-6C 

20-ME-6D 

20-ME-6E 

20-BF-IA 

20-BF-IB 

2O-De-IA 
20-DP-1B 

20-DP-ZA 

20-DP-2B 

20-DP-3A 

20-DP-3B 

20-FA-IA 

20-FA-IA-M 

20-FA-IB 

20-FA-IB-M 

20-ME-TA 

20-HE-7B 

20-ME-TO 

20-ME.-7D 

20-]'~-8A 

20-ME-SA-FA 

20-ME-SA-FA-M 

20-HE-8B 

20-ME-SB-FA 

P u l v e r i z e r  

P u l v e r i z e r  

P u l v e r i z e r  

P u l v e r i z e r  

P u l v e r i z e r  

P ~ v e r i z e r  

Slide Gate 

Slide Gate 

S l i d e  Gate 

Motor 

Motor 

Motor 

Seal Air Blower 

Seal Air Blower Motor 

- Pulv. to D.C. 

- Pulv. to D.C. 

- Pulv. to D.C. 
S l i d e  Gate - Pu lv .  to D.C. 

Expansion J o i n t  

Expansion J o i n t  

Expansion Joint 

Expansion J o i n t  

Expansion J o i n t  

Dust C o l l e c t o r  

Dust C o l l e c t o r  

Damper - Vent 

Damper - Vent 

Damper - Pu lv .  t o  Dust C o l l e c t o r  

Damper - Pulv .  t o  Dust C o l l e c t o r  

Damper - Dust C o l l e a t 0 r  to  Fan 

Damper - Dust Collector to Fan 

Recycle Fan 

Recycle  Fan Motor 

Recycle Fan 

Recycle Fan Motor 

Slide Gate - Fan to Pulv. 

Slide Gate 

Slide Gate 

Slide Gate 

Air Heater 

Air Heater 

Air Heater 

Air Heater 

Alr Heater 

- Fan t o  Pu lv .  

- Fan t o  Pu lv .  

- Fan t o  Pu lv .  

Combustion Fan 

Combustion Fan Motor 

Combustion Fan 
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20-ME-SB-FA-M 

20-ME-8C 
20-ME-SC-FA 

20-ME-8C-FA-M 

20-RF-IA 

20-RF-1A-GE 

2O-RF-1A-M 

20-RP-1B 

20-RF-1B-GE 

20-RF-1B-M 
20-RF-1C 
20-P,,F-lC-GE 

20-RF- 1 C-M 

20-RF-1D 

20-RF-1D-GE 

20-RF-1D-M 

20-RF-1E 

20-RF-1E-GE 

20-RF-1E-M 

20-RF-1F 
20-1~F-1F-GE 
20-RF-1F-H 

20-RF- 1G 

20-RF-1G,-GE 

20-RF-1G-M 

20-RF-1H 

20-RF-1H-GE 

20-RF-1H-M 

20-ME-9A 

20-ME-gB 

20-ME-9C 

20-ME-gD 

20-ME-gE 

20-ME-gF. 

Air Heater Combustion Fan Motor 

Air Heater 

Air Heater Combustion Fan 

Air H e a t e r  Combustion Fan Motor 

Rotary Feed Valve 

Rotary Feed Valve Reducer 

Rotary Fee~ Valve Motor 

Rotary Feed Valve 

Rotary Feed Valve Reducer 

Rotar7 .Feed Valve Motor 

Rotary Feed Valve 

Rotary" Feed Valve Reduoer 

Rotar7 Feed Valve Motor 

Rotary Feed Valve 

Rotary Feed Valve Reducer 

Rotary Feed Valve Motor 

Rotary Feed Valve 

"Rotary Feed Valve Reducer 

Rotar7 Feed Valve Motor 

Rotary Feed Valve 

Rotary Feed Valve Reducer 

Rotary Feed Valve Motor 

Rotary Feed Valve 

Rotary Feed Va!ve Reducer 

Rotary Feed Valve Motor 

Rotary Feed Valve 

Rotary Feed Valve Reducer 

Rotary Feed Valve Motor 

Double Dump Valve 

Double Dump Valve 

Double Dump Valve 

Double Dump Valve 

Double Dump Valve 

Double Dump Valve 
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20-ME-gG 

20-ME-9H 

:..RO-ME-gI 

"2O-ME-9J 
20-ME-gK 

20-HE-9L 

20-ME-9M 

20-ME-gN 

20- I~-90 

20-ME-9P 

20-TX-2A 
20-TK-2B . 

20-RF-2A 

20 -RF-2A-GE 

20-RF-2A-M 

20-RF-2B 

20-RF-2B-GE 

20-RF-2B-M 

20-P-IA 

20-P-1A-M 

20-P-IB 

20-P-IB-M 

20-P-2A 

20-P-n-M 
20-'P-2B 

20-?-2B-M 

2O-H£-IOA :'. 

20-HE-lOB 

20-BF'-2A 

20-BF-2B 

20-BF-2C 

20-BF-2D 

20-BF-2E 

20-BF-2F 

20-BF-2G 

20-BF-RH 

Double Dump Valve 

Double Dump Valve 

Double Dump Valve 

Double Dump Valve 

Double Dump Valve 

Double Dump Valve 

Double Dump Valve 

Double Dump Valve 

D~uble Dump Valve 

Double ~ Valve 

Surge Bin 

Surge Bin 

Rotary Feed Valve 

Rotary Feed Valve Reduoer 

Rotary Feed Valve Motor 

Rotary Feed Valve 

Rotary Feed Valve Reducer 

Rotary Feed Valve Motor . 

Pulver izer  Coal Pump 

Pulver izer  Coal Pump Motor 

Pulver izer  Coal Pump 

Pulver izer  Coal Pump Motor 

Pulver izer  Coal Pump 

Pulver izer  Coal Pump Motor 

Pulver izer  Coal Pump 

Pulver izer  Coal Pump Motor 

Splitter - q Way 

S p l i t t e r  - q ~ay 

Dust. ColleQtor (G~ Servloe Bunker} 

Dust Collector (GKT Service  Bunker) 

Dust Collector (GKT Servize Bunker) 

Dust Colleotor (GET Service Bunker) 

Dust Collector (GKT Service Bunker) 

Dust Colleotor (GKT Service Bunker) 

Dust Colleotor (GKT Service Bunker) 

Dust Colleotor (GKT Servloe Bunker) 
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20-RF-3A 

20 -RF-3A-GE 
20-RF-3A-M 
20 -RF-3B 

20-RF-3B-GE 

20-RF-3B-M 

~O-~F-3C 

20-RF-3C-GE 

20-RF-3C-M 

20-RF-3D 

20-RF-3D-GE 

20-RF-3D-M 

20-RF-3E 

20-RF-3E-GE 

~O-~-~F • 

20-R~-3F_GE 

20-RF-3F-M 

20-RF-3G-UE 

RO-RF-BG-M 

20-RF-BH 

20-RF-3H-GE 

20-RF-3H-M 

20-ME-I IA 

20-HE-11B 

20-ME-12A 

20-HE-12B 

20-ME-12C 

20-ME- 12D 

~O-ME-13A 

20-ME-~3~ 
20-H~-130 

Rotary Feed Valve 

Rotar~vFeed Valve Reducer 
Rotar~ Feed Valve Motor 
Rota~  Feed Valve 

Rotary Feed Valve Reducer 

Rotary Feed Valve Motor 

RotarTFee~ Valve 

Rotary Feed Valve Reducer 

Rotary Feed Valve Motor 

Rotary Yeed Valve 

Rotary Feed Valve Reduoer 

Rotary Feed Valve Motor 

Rotary Feed Valve 

Rotary Feed Valve Reducer 

Rotary Feed Valve Motor 

Rotary Feed Valve 

Rotary Fee~Valve Reducer 

Rot~ryFeed Valve Motor 

Rotary Feed Valve 

Rotary Feed Valve Reducer 

Rotary Feed Valv~ Motor 

Rotary Feed Valve 

Rotar~ Feed Valve Reducer 

Rotary Feed Valve Motor 

Bifurcatad Chute with Diverter 

Bifurcated Chute with Diverter 

Expansion Joint (36") 

Expansion Joint (36") 

Expansion Joint  (36") 

Expansion Joint (36") 

Expansion Jo int  (12") 

Expansion Joint (12") 

Expansion Joint (12") 
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20-ME- 13D 
20-HE-13E 
20-ME-13F 
20-HE-13G 

20-HE-13H 

20-HE- 1 #A 

20 -HE- 1 #B 

20-ME- 1 #C 

Expansion Joint (12") 
Expansion Joint (12") 
Expansion Joint (12") 
Expansion Joint (12") 

Expansion Joint (12") 

Shut Off Gate (6") 

Shut Off Gate (6") 

Shut Off Gate (6") 
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30-V-IA 

30-V-1B 

30-V-2A 

30-V-2B 

30-V-2C 

30-V-2D 

30-V-2E 

30-V-2F 

30-V-2G 

30-V-2H 

30-V-3A 

30-V-3B 

30-V-3C 

30-V-SD. 

30-V-SE 

30-V-3F 

30-V-SG 

30-V-BH 

3o-v~A 

30-V-~B ' 

30-V-5A 

30-V-SB 

30-V-6A 

30-V-6B 

30-V-TA 

30-V-7B 

3'O-V-SA 

30-V-SB 

30-V-gA 

30-V-9B 

30-V-10A 

PGW 

• EQUIPMENT LIST - UNIT 30 

GKT GASIFICATION UNIT 

Gasification Reactor 

Gasification Reactor 

Service Bun~er 

Service Bunker 

Service Bunker 

Servlee- Bunker 

S e r v i c e  Bunker 

Service Bunker 

Serv iae  Bunker 

S e r v i c e  Bunker 

Feed Bunker 

Feed Bunker 

Feed Bunker 

Feed Bunker 

Feed Bunker 

Feed Bunker 

Feed Bunker 

Feed Bunker 

L.P. Steam Drum 

L.P. Steam Drum 

H.P. Steam Drum 

H.P. Steam Drum 

Nitrogen Vessel 

Nitrosen Vessel 

Drop Separator 

Drop Separator  

Separator  

Separator  

Oxygen-Steam Mixer Separator 

Oxygen-qteam Mixer Separator  

Blower Qulck Gas Seal 
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30-V- lOB 

30-V-I I 

30-V-12 

30-V-13 

30-V-15A 

30-V-15B 

30-V-16A 

30-V-16B 

30-V-ROA 

30-V-20B 

30-E- IA  

30-E-1B 

30-E-~A 

30-E-2B 

3 0 - ~ - 4 A  

30-E-4B 

30-BL-IA 

30-BL-IA-M 

30-BL-IB 

30-BL-IB-M 

30-BL-~B 

30-BL-~B-M 

30-CV-IA 

30-CV-IA-M 

30-CV-IB 

30-CB-IB-M 

30-TK-IA 

30-TE-IB 

30-TK-~ 

30-TE-3 

30-P-1A 

30-P-IA-H 

Blower ~ulck Gas Seal 

Gas Holder Inlet ~u~ok Gas Seal 

Gas Holder Outlet ~iek Gas Seal 

Main Flare Seal Pot 

Steam Blowdown Vessel 

Steam Blo.down Vessel ~ 

Flyash Disoha~Ee Tank 

Plyash Diseha~Ee Tank 

Flare Seal Pot 

Flare Seal Pot 

Waste Heat Recovery System 

Waste Heat Recovery System 

CoolinE W~.~her 

Cooling Washer 

Oxygen Heater 

Oxygen Heater 

Oxygen Blower 

OxyEen Blower Motor 

Oxygen Blower 

OxyEen Blower Motor 

Raw Gas Blower 

Raw Gas Blower ~otor 

RawGas Blower 

Raw Gas Blower ~tor 

Eleo~os~atic Precipitator 

Slag Belt Conveyor 

Slag Belt Conveyor Moto~ 

Slag Belt Conveyor • 

Sla~ Belt Conveyor Motor 

Overhead Water Tank 

Overhead U a t e r  Tank 

Fue l  O i l  Tank 

Gas H o l d e r  Tank. 

~uenP.~ Water Pump 

~ u e n e h  W a t e r  Pump M o t o r  
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30-P-1B 

30-P-IB-M 

30-P-2A 

30-P-2A-M 

30-P-2B 

30-P-2B-M 

30-P-3A 

30-P-3A-M 

30-P-3B 

30-P~3B-M 

30-P-4A 

30-P-4A-M 

30-P-J~B 

30-P-4B-M 

30-M~-IA 

30-~E-1B 

30-~E-1C 

30-M~-ID 

3 0 - m - 2 A  

30-~E-2B 

30-MZ-3A 

30-~E-3B 

30-ME-3C 

30-FE-3D 

30-ME-~ 

30-MZ~3F 

,30-ME-3G 

30-MZ-BH 

30-ME-4A 

30-ME-~B 

30-MZ-4C 

30-ME-4D 

30-ME-~E 

30-~-~F. 

30-~E-4G 

Quench Water Pump. 

Quench~ater Pump Motor 

Washwater Reelroulatlon Pump 

Washwater Recirculatlon Pump Motor 

Washwater Recirculation Pump 

Washwater Recirculation Pump Motor 

Fuel Oil Pump 

Fuel Oil Pump Motor 

Fuel 011 Pump 

Fuel Oil Pump Motor 

Washwater Sump Pump 

Washwater Sump Pump Motor 

Washwater Sump ,Pump 

Washwater Sump Pump Motor 

Oxygen-Steam Mixer 

Oxygen-Steam Mixer 

Oxygen-Steam Mixer 

C)xyEen-S team Rixer 

Slag Extra~tor 

Slag Extraotor 

Coal' Dust Feeder 

Coal Dust Feeder 

Coal Dust Feeder 

Coal Dust Feeder 

',Coal ~.~?t Feeder 

C o a l  ~ ~' ~,..~ .., Feeder 

Coal bu~t Feeder 

Coal Dust Feeder 

Coal Dust Double 

Coal Dust Double 

Coal Dust Double 

Coal Dust Double 

Coal Dust Double 

Coal Dust Double 

Coal Dust Double 

S~rew 

Screw 

Screw 

Screw 

Screw 

Screw 

Screw 
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30-~-4H 

30-~E-~ 

30-~E-4J 
30-~E-4K 

30-~E~L 

30-~E-4M 

30-~E-4N 

30-~-40 

30-~E-~P 

30-~E-5A 

30-ME-SB 

30-M~-5C 

30-~E-5D 

30-ME-SE 

30 -M~ -SF 

30-~E-5G 

30-~E-SH 

30-1~E26A 
30-ME-6B 

30-MB-6C 
30-MB-6D 
30-~E-TA 

30-PE-TB 

30-ME-SA 

30-ME-SB 

30-M~-9A 

30-ME-gB 

30-~E-10A 

30-ME~IOB 

30-ME-IOC 
30-MB-IOD 

30-~.E-10E 
. .  30-M~-IOF 

30-~-10G 
30-MB-10H 

Coal Dust Double 

Coal Dust Double 

Coal Dust Double 

Coal Dust Double 

Coal Dust Double 

Coal Dust Double 

Coal Dust Double 

Coal Dust Double 

Coal Dust Double 

Double Coal Dust 

Double Coal Dust 

Double Coal Dust 

Double Coal Dust 

Double Coal Dust 

Double Coal Dust 

Double Coal Dust 

Double Coal Dust 

Ignition Lance 

IEnition Lance 

Ignltlon Lance 

Ignition Lane? 

SinterlnE Burner 

SinterlngBurner 

Disintegrator 

Disintegrator 

Fly Dust. Classifler . 

Fly Dust Classifier 

Ignition Burner 

IEnitlon Burner 

Ignition Burner 

Ignition Burner 

Ignitlon Burner 

I g n i t i o n  Burner 

I g n i t i o n  Burner 

I g n i t i o n  Burner 

Screw 

Screw 

Screw 

Screw 

Screw 

Screw 

Screw 

Screw 

Screw 

Burner 

Burner 

Burner 

Burner 

Burner 

Burner... 

Burner 

Burner 
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30-ME-I IA 

3b-~-I IB 

30-~E-13A 

30-~-13B 

Expansion Joint -.48" 

Expansion Joint - 48" 

S~aPtup Flare Stank 

Startup Flare Staok 

:, '. , , 
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EQUIPMENT LIST - UNIT 42 

DESULFURIZATION PLANT (STRETFORD. UNIT) 

.o.'. 

42-V-I 

42-V-2 

42-TK-1 

42-TK-2 
42-TK-3 
42-T~-4 
42-TK-~-M 

q2-TK-5 

42-TK-6 

~2-TK-7A 

42-TK-TB 

42-E-IA 

42-E-1B 

42-E-2. 

42 -E-2 -F 

42-E-2-F-M 

42-E-3 

q2-g-4 
,2- -5A 
42-E-SB 

42-E-5C 

42-E-SD 

42-E-6 

42-MX-IA 

42-MX-1B 

42-MX-1C 

42-HX-1E 

42-MX-lF 

42-MX-1G" 

Reaction Vessel 

Sulfur Separator 

Oxidizer Tahk 

Stre t ford  S o l u t i o n  Tank 

Slur~ Tank (Sulfur Froth) 

Reslur~ Tank 

Reslurr-/ Tank Stirrer Motor 

Sulfur Storage Pit 

Chemioal Mix Tank 

Oil Reservoir 

011 Reservoir 

Afteruooler (Gas) 

Afteroooler (Gas) 

Evaporative Cooler 

Evaporative Cooler Fan 

Evaporative Cooler Fan Motor 

Sulfur Melter 

Start-Up Heater 

oil Cooler 

Oil Cooler 

011 Cooier 

Oil Cooler 

Plate CoAl Pit Heater 

Statlc Mixer 

S t a t i o  Mixer 

S t a t i c  Mixer 

S t a t i c  Mixer 

S t a t i o  Mixer 

S t a t i o  Mixer 

St~tio Mixer 
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42-MX-1H 

42-MX-1J 
42-BL-1A 

42-BL-1A-M 

42-BL-1B . 

42-BL-1B-M 

42-BL-2A 

42-BL-2A-M 

42-BL-2B 

~2-BL-2B-M 

42-CE-1 

~2-CE-1-M 

42-F-1A 

42-F-1B 

42-F-2 

42-AG-I 

42-AG-l-M 

42-AG-2-M 

42-P-1A 

42-P-1A-M 

42-P-1B 

~2-P-IB'-M 

42-P-2A 

42-P-2A-M 

~2-P-2B 

42-P-2B-M 

' 42-P-3A 

' 42-P-SA-M 

42-P-BB 

42-P-SB-M 

~2-P-4A 

~2-P-~A-M 

42-P-4B 

42-P-4B-M 

Static Mixer 

Static Mixer 

Gas Booster Compressor 

Gas Booster Compressor Motor 

Gas Booster Compressor 

Gas Booster Compressor Motor 

Oxidizer Air Blower 

Oxidizer Air Blower Motor 

Oxidizer Air Blower 

Oxidizer Air Blower Motor 

Centrifuge 

Centrifuge Motor 

Inlet Filter Silenoer - 30" 

Inlet Filter Silencer - 30" 

Cyclotube Filter 

Slurry Mixer 

Slurry Mixer Motor 

Reslurry Agitator 

ResluPry Agitator Motor 

Stretford Solution Pump 

Stretford Solution. Pump Motor 

Strettord Solution Pump 

Stretford Solution Pump Motor 

Evaporative Cooler Pump ~.: 

Evaporative Coolae Pump Motor 

Evaporative Cooler Pump 

Evaporative Solution Pump Motor 

Sulfur -~lurry Pump 

Sulfur Slurry Pump Motor 

Sulfur Slurry Pump 

SulfUr Slurry Pump Motor 

Reslurry Pump 

Reslurry Pump Motor 

Reslurry Pump 

Reslurry Pump Motor 
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42-P-5A 

~2-P-SA-M 

~2-P-SB 

42-P-SB-M 

~2-P-6 
42-P-6-M 

42-P-TA 

~2-P-TA-M 

42-P'-TB-M 
42-P -7C 

42-P-TC-M 

~2-P-7D 

42-P-7D-M 

b,2-. L~IE-2A 

~,2-ME-P.B 

~2-v-3A 
42-v-  

Sulfur Pump 

Sulfur~ Pump Motor 

Sulfur Pump 

Sulfur Pump Motor 

Chemical Mix Pump 

Chemical Mix Pump Motor 

Oil Pump 

Oil Pump Motor 

Oil Pump 

Oil Pump Motor 

Oil Pump 

Oil Pump .Motor 

Oil Pump 

Oil Pump Motor 

Expansion Joint (After Cooler Disoh. ) 

Expansion Joint (After Cooler Disch. ) 

Expansion Joint (Gas Booster Cozp.) 

Expansion J o i n t  (Gas Booster Compa) 

Separator . 

Separator ~- ~: 
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44-ME-1 

44-E- 1 

44-E-2 

44-E-3 

44-E-4 

44-E-s 
44-H-I 

44-TK-I 

44-TK-2 

44-TK-3 

44-EJ- I 

44-F-I 
.44-BL-I 

44-BI.- I-M 

44-P-I£ 

44-P-IA-M 

44-p-~B 

44,-P-2A 

44-P-2A-M 

44-P-2B 

44-P-2B-M 

44-P-3A 

44-P-3A-H 

44-P-3B 

44-P-3B-M 

44-P-4A 

44-P-4A-M 

44-P-4B 

44-P-4B-M 

P~W ~ 

• EQUIPMENT'LIST - UNIT 44 
DESULFIR~IZATION PIANT (NITTEAU) 

Ho~ Gas Generator 

Evaporator 

Heater . 

Decomposed Gas Cooler 

Condenser 

Ejec to=Coo ler  

~ a c e  

Quench Tank 

Recovered Solution Tank 

Antifoam Agent Tank 

Steam Ejector 

Inlet Filter Silencer~ (16") 

Air Blower 

Air Blower Motor 

Quench Pump 

Quench Pump Motor 

Quench Pump 

Quench Pump Motor 

Recovered So lu t ion  Pump 

Recovered S o i u t i o n  Pump Motor 

Recovered Solutio~ pump 

Recovered SolutionPump Motor 

Conc. L~quor Feed Pump 

Conc. Liquor Feed Pump<~otor " 

Conc. Liquor Feed Pump 

Conc. Liquor Feed PumpMotor 

Evaporator Circulat ionl~unp 

Evaporator Circulation Pump Motor 

~vaporator Circulation Pump 

~vaporator C ircu la t ion  Pump Motor 
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50-C-1 

50-C-1-T 

50-C-2 

50-C-2-M 

50-DM-1 

50-DM-2 

50-CB-1 

50-CB-2 

50-CH-1 

50-CN-1 

50-E-I 

50-E-2 

50-E-3 

50-E-4 

50-CT-I 

50-C,T-2' 

50-CT-3 

50-CT-3-M-A 

50-CT-3-M-S 
50-CT-3-H-C 

50-CT-3-M-D 

50-CT-3-M-E 

• 50-CT-3-M-F 

50-CT-3-M-G 

50-CT-3-M-H 

50-F-1 

5o-F-z 
50-F-3 

50-MG-1 

50-MG-1-T 

PGW 

EQUIPMENT LIST - UNIT 50 

AIR SEPARATION PLANT 

Main Air Compressor (Train 1)..  

Main Air Compressor Turbine 

Main Air Compressor (Train 2) 
Main Air Compressor (Train 2) 

Defrost Heater (Train 1) 

Defrost-~eater (Train2) 

Cold Box Assembly (Train I) 

Cold Box Assembly (Train 2) 

Chlorine Ejector 

Condenser 

Lube 0il Cooler (Train I) 

Lube 0il Cooler (Train 2) 

Liquid 0xygen Vaporizer 

Liquid Nitrogen':~aporizer 

Direct Contamt Cooler 

Direct  Contaot Cooler 

Cooling Tower '. 

CoolinE Tower Fan Motor ,. 

Cooling Tower Fan ~otor  

Cooling Tower Fan Motor 

Cooling Tower Fan Motor 
t 

~olinE Tower Fan Motor ... ,. 

CoolinE Tower Fan Motor ! 

CoollnE Tower Fan Motor 

CoolinE Tower Fan Motor 

Air  F i l t e r  House (Train 1) 

Air  F i l t e r  House (Train  2) 

Press F i l t e r  CoolinE Tower By-Pass 

Motor Generator (Train I) 

Turbine-Exmnder (Train 1) 

Page 1 of' 3 
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50-MG-2 

50-MG-2:T 

'~O-S-~ 

50-$-2 

50-TK-2 

50-TK-3 

50-TK-~ 

50-TK-5 

50-AG-I 

50-AG-I-M 

50-P-IA 

50-P-IA-M 

50-P-1B 

50-P-IB-M 

50-P-2A 

50-P-2A-M 

50-P-2B 

50-P-2B-M 

50-P-3A 

50-P-3R-M 

50-P-3B 

50-P-3B-M 

 o- -3c 

50-P-3C-M 

50-P-3D 

50-P-3D-M 

50-P-~ 

50-P-~-M 

50-P-SA 

50-P-SA-M 

50-P-SB 

50-P-SB-M 

50-P- A 

50-P-6A-M 

Motor Generator (Train 2) 

Turbine-Expander (Train 2) 
Disoharge -~$1enoer 

Discharge Silencer 

Liquid Oxygen 3toraEe Tank 

Auxiliary LSquid OxyEen Storage Tank 

Liquid Nitrogen -~tora~e Tank 

Scale Inhlb. Tank 

NitroEen Gas Trailer / 

S~ale ~hibo A~itator 

Scale Tnhib. A~Itator 

Liquid Oxygen Pump 

Liquid Oxygen ~ n p  Motor 

Liquid Oxygen Pump 

Liquid Oxygen Pump Motor 

Make Up Water Pump 

Make Up Water Pump Motor" 

Make Up Water Pump 

Make Up Water Pump Motor 

Coolin~ Water Pump 

Coolir~ Water Pump Motor 

Cooling ~ater Pump 

Cooling Hater Pump Motor 

Cooling ~ater Pump 

Coo%~n~ Water Pump Motor 

Cooling ~ater Pump 

Cooling Water Pump Motor 

Soale" ~uhib. Pump 

Soale Znh£b. Pump Motor 

Lube Oil Pump 
Lube Oil Pump Motor 

Lube 0 i l  Pump 

Lube Oil Pump Motor 

Lube Oil Pump 

Lube Oil Pu~p Motor 
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50-P-6B 

50-P-6B-M 

50-P-7A 

50-P-7A-M 

50-P-7B 

50-P-TB-M 

50-P-8A 

50-P-8A-M 

50-P-SB 

50-P-SB-M 

50-P-9A 

50-P-gA-M 

50-P-gB 

50-P-gB-M 

50-P-10 

50-P-IO-M 

50-P-11A 

50-P-11A-M 

50-P.-11B 

50-P-1 IB-M 

50-P-12A 

50-PII2A-M 

50-P-12B 

50-P-12B-M 

50-P-1~, 

• 50-P-13A-M 

50-P-13B 

50-P- 13B-M 

Lube Oil Pump 

Lube Oil Pump Motor 

Lube Oil Pump 

Lube 'Oil Pump Motor 

Lube Oil Pump 

Lube Oil Pump Motor 

Lube Oil Pump 

Lube Oil Pump Motor 

Lube Oil Pump 

Lube Oil  Pump Motor 

Vacuum Pump 

Vacuum Pump Motor 

Vacutun Pump 

Vacuum Pump Motor 

Chlorine Booster  Pump 

Chlorine Booster  Pump 

Direc t  Contact Cooler 

Direc t  Contact Cooler 

Direc t  Contact Cooler 

Direct Contact Cooler 

Direct Contac,t Cooler 

Dl~act Contact Cooler 

Di rec t  Contact Cooler 

Di rec t  Contact Cooler 

Condensate Pump 

Condensate Pump Motor 

Condensate Pmnp 

Condensate Pump Motor 

Motor 

Pump 

Pump Motor 

Pump 

Pump Motor 

Pump 

Pump Motor 

Pump 

Pump Motor 
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62-C-~A 

62-C-1A-T 

62-C-1B 

62-C-1B-T 

62-C-2 

62-C-2-M 

62-TK-1A 

62-TK-1B 

62-TK-2 

62-E-1A 

52-E-1B 

52-E-1C 

62-E-1D 

62-E-?J, 

62-E-?..B 

62-E-3A 

62-E-3B 

62-S-3C 

62-P-1A 

62-P-1B 

62-P-IC 

62-P-1D 

62-P-2A 

62-1 = -2A-M 

62-P-~B-M 

62-ME-1A 

62-ME-1B 

62-ME-1 C 

62-ME-1D 

62-ME-IE 

PGW 

EQUIPMENT LIST - UNXT 62 

GAS COMPRESSION PLANT 

Gas Compressor 

Gas Compressor Turbine 

Gas Compressor 

Gas Compressor Turbine 

Gas Compressor 
Gas Compressor Motor 

Reservoir 

Reservoir 

Reservoir 

Oil Cooler 

Oil Cooler 

Oil  Cooler 

O i l  Cooler 

O i l  Cooler 

O i l  Cooler 

..After .C~oler 

After Cooler 

After Cooler 

011 Pump (Compressor Driven) 

011 Pump (Compressor Driven) 

Oil Pump (Compressor Driven) 

Oil Pump (compressor Driven) 

Oil Pump 

Oil Pump Motor 

Oil Pump 

0il Pump Motor 

Expansion ~oint 

Expansion Joint 

F~z, pansion Jo int  

Expansion Joint  

Expansion Jo int  

Pase 1 o f  2 
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62-ME-1F 
62-E-6A 
62-E-6B 
62-E-6C 

62-ME-2A 

62-HE-23 

62-ME,-2C 

62-~-3A 
62-ME-3B 
62-1~-3C 
62-t~-4 

Expansion J o i n t  

After  Cooler 

After  Cooler 

After  Cooler 

Expansion J o i n t  

Expansion J ~ i n t  

Expansion J o i n t  

Expansion J o i n t  
, . . .  . . - . .  • . , .  . 

J o l t  

Expansion J o i n t  

Crane (20 ton) 
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6;.I-TK-1 

6q-E-1 

64-TK-2 
6£1-B-1 

5II-F-1A 

6~-F-1B 
64-E-2 

6~-P-'ta 

6~.-P-1A-M 

64-P-1B 

6~,-P-1B-M 

6~-SE-! 

"L 

PGW 

EQUIPMENT LIST - UNIT 64 

GAS DEHYDRATION 

Glycol, Gas Contactcr 

Glycol Cooler 

Glycol St$11 

Glycol Rese.,"vo:Lr 
Glycol Filter 

Glycol Filter ~, 

Glycol Accumulator 

Glycol Circulation Pump 

Glycol Circulation Pump Motor 

Glycol Circulation Pump 

Glycol Circulation Pump Kotor 

Separator 

Glycol Flash Tank 

9 t 
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72-V-IA 

72-V-IB 

72-V-2A 

72-V-2B 

72-E-IA 

72-E-1B 

72-TK-I 

72-TK-2 

72-TK-3A 

?2-rK-3B' 

72-F-IA 

72-F-1A-M 

72-F-IB 

72-F-1B-M 

72-Fa-1 
72-FA-I-M 

72-FA-2 

72-FA-2-M 

72-FA-3A 

72-FA-3A-M 

72-FA.-3B 

72-FA-3B-M 

72-AG-IA 

72-AG-IA-M 

72-AG-IB 

72-AG-IB-M 

72-AG-2 

72-AG-2-M 

7 2 - P - 1 A  • 

72-P-1A-M 

PGW 

EQUIPMENT LIST - UNIT 72 

WASH WATER SYSTEM 

Vacuum Receiver 

Vacuum Receiver 

Moisture Trap 

Moisture Trap 

Wash Wa.ter Cooler 

Wash Water Cooler 

Floooulatlon Tank 

Thickener 

Settling Basin 

Settling Basin 

Rotary Vaouum Filter 

Rotary. Vacuum Filter Motor 

'Rotary Vacuum Filter 

Rotary Vacuum Filter Motor 

Channel Fan 

Channel Fan Motor 

Settllng Basin Fan 

Settling Basin Fan Motor 

Fan-Vapor Extraction 
Fan-Vapor Extraction Motor 
Fan-Vapor Extraction 

Fan-Vapor Extraction Motor 

Agitator 

Agitator Motor 

Agitator 

Agitator Motor 

Agitator (Flow Tank) 

Agitator Motor 

Sludge Pump 

Sludge Pump Motor 
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72-P-IB 

72-P-IB-M 

72-P-1C 

72-P-I C-M 

72-P-ID 

72-P-ID-M 

72-P-2A 

72-P-2A-M 
72-P-2B 

?2-P-2B-M 

72-P-3A 

72-P-3A-M 

72-P-3B 

72-P-3B-M 

72-P-4 

72-P-4-M 

"72-P-SA 

72-P-SA-M 

72-P -SB 

72-P-SB-M 

7~-P-5C 

72-P-SC-M 

72-F-6A 

72-P-6A-M 

72-P-6B 

72-P-6B-M 

72-P-6C 

72-P-6C-M 

72-P-7A 

7~-P-7A-M 

72-P-7B 

72-P-TB-M 

7~-ME-3A 

72-ME-3A-M 

7~-ME-3B 

72-ME-3B-M 

Sludge Pump 

Sludge Pump Motor 

Sludge Pump 

Sludge Pump Motor 

Sludge Pump 

Sludge Pump Motor 

Thickener Sludge Water Pump 

Thickener Sludge Water Pump V~tor 

Thickener Sludge Water Pump 

Thickener Sludge Water Pump Motor 

Washwater Return Pump 

Washwatar Return Pump Motor 

Washwater Return Pump 

Washwater Return Pump Motor 

Flocculation Dosing Pump 

Flocculation Dosing Pump Motor 

Filtrate Pump 

Filtrate Pump Motor 

Filtrate Pump 

Filtrate Pump Motor 

Filtrate Pump 

Filtrate Pump Motor 

Vacuum Pump 

Vacuum Pump Motor 

Vacuum Pump 

Vacuum Pump Motor " 

Vacuum Pump 

Vacuum Pump Motor 

Exhauster 

Exhauster Motor 

Exhauster 

Exhauster Motor 

Settling Basin Scraper 

Settling Basin Scraper Motor 

Settl~nE Basin Scraper 

SettllnE Basin Scraper Meter 
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74-TK-I 

74-AG-IA 

74-AG-IA-GE 

74-AG-IA-M 

74-AG-IB 

74-AG-IB-GE 

74-AG-IE-M 

74-P-IA 

74-P-IA-M 

7~,-P-1B 

74-P-1B-M 

74-MX-I 

74-TK-2 

74-AG-2 

7 ~-AG-2 -GE 

74-AG-2-M 

74-P-2A 

74-P-2A-M 

7~-P-2B 

7~-P-23-M 

7~-A~-3 

74-AG-3-GE 

7¢-AG-3-M 

7~-~-3A 

74-P-3A-M 

7q-P-3B 

7~-P-3B-M 

7~-TK-~ 

7~-AG-4 

7~-AG-~-GE 

PGW 

EQUIPMENT LIST - UNIT 74 

WASTE WATER TREATMENT 

Equalization and Holding 

Equalization and Holding 

Equalization and Holding 

Equallzation and Holding 

Equalization and Holding 

Equallzation and Holding 

Equalization and Holding 

Wastewater Transfer Pump 

Tank 

Tank Agitator 

Tank Agitator Reducer 

Tank Agitator Motor 

Tank Agitator 

Tank Agitator Reducer 

Tank Agitator Motor 

Wasterwater Transfer Pump Motor 

Wastewater Transfer Pump 

Wastewater Transfer Pump Motor 

In Line Mixer 

Sludge Conditioner Tank 

Sludge Conditioner Tank Agitator 

Sludge Condit ioner Tank Agitator  Reducer 

Sludge Condit ioner Tank Agi tator  Motor 

Sludge Condit ioner Tank Pump 

Sludge Conditioner Tank Pump Motor 

Sludge Conditioner Tank Pump 

Sludge Conditioner Tank Pump Motor 

Dilute Sulfuric Acid Tank 

Dilute Sulfuric Acid Tank Agitator 

Dilute SulfUric Acid Tank Agitator Reducer 

Dilute Sulfuric Acid Tank Agitator Motor 

Dilute Sulfuric Acid Tank Pump 

Dilute SulfUrlo Acid Tank Pump Motor 

Dilute Sulfuric Acid Tank Pump 

Dilute Sulfuric Acid .Tank Pump Motor 

Lime SlurrF Tank 

Lime Slurry Ta~ Agitator 

Lime Slurry Tank Agitator Reducer 
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74-AG-4-M 

 .-P-4a 
7~-P-~A-M 

7~-P-~B 

7~-P-qB-M 

7~-ME-I 

7~-CV-1 
7~-CV-I-GE 
7q-CV-l-M 
7~-TK-5 

7~-AG-5 

7~-AG-~-GE 

7q-AG-5-M 

7~-P-5A. 

7~-P-SA-M. 

7~-P-SB 

7~-P-SB-M 

7~-TK-6 

7~-AG-6 
7~-~G=6-GE 

7~-AG-6-M 

7~-TK-7 

7~-AG-7 

7~-AG-7-GE 

7q-AG-7-M 

7q-ME~2 

• 7Q-ME-2-GE-A 

7~-ME-Z-M-A 

7~-M~-2-M-B 

7~-P-6A 

7~-P-6A-M 

7~-P-6B 

7~-P-TA 

Lime Slurry Tank Agitator Motor 

Lime Slurry Tank Pump 

Lime Slurry Tank Tank Pump Motor 

Lime Slurry Tank Pump 

Lime Slurry Tank Pump Motor 

Lime Slurry Beg Dump 

Lime Slurry Bag 

Lime Slurry BaE 

Lime Slurry Bag 

Polymer Mak6 Up 
Polymer Make Up 

Polymer Make Up 

Polymer Make Up 

Polymer Make Up 

Polymer Make Up 

Polymer Make Up 

Dump Feeder 

Dump Feeder Reducer 

Dump Feeder Motor 

Tank 

Tank Agitator 

Tank Agitator Reducer 

Tank Agitator Motor 

Tank Pump 

Tank Pump Mobor 

Tank Pump 

PolymerMake Up Tank Pump Motor 

Neutralization Tank 

Neutralization Tank AEitator 

Neutralization Tank AEitator Reducer 

Neutralization Tank AgltatorMotor 

Oxidation/Floeculatlon Tank 

Oxidatlon/Floceulation Tank Agitator 

Oxldatlon/Floeculation Tank Agitator Reducer 

Oxldatlon/Flocculatlon Tank Agitator Motor 

Gravity Settler 

gravity Settler 

gravity  Settler 

Gravity Settler 

Gravity Settler 

Gravity Settler 

Gravity Settler 

Gravity Settler 

Gravity Settler 

Gravity Settler 

Screen Reducer 

Screen Motor 

Mixer Reducer 

Mixer Motor 

Waste Sludge Pump 

Waste Sludge Pump Motor 

Waste Sludge Pump 

Waste Sludge Pump Motor 

Recycle Pump 

Paz, e "2 o1' 4 
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74-P-7A-M 

74-P-7S" 
74-P-7B-M 

74-ME-3 

74-ME-3-GE 

74-ME-3-M 

7~-F-IA 

74-F-IB 

7~-F-2 

7~-F-2-GE 

74-F-2-M 

7~-FA- I 

7~-FA- I -M 

74-P-SA 

74-P-SA-M 

7~-P-8B 

74-P-8B-M 

7~-ME-4 

74-ME-4-GE-I 

74-ME-4-M-I 

74-ME-~-GE-2 

7~-ME-4-~:-2 

7~-M~-5 

7q-ME-5-GE-I 

74-ME-5-M-I 

7~-ME-5-GE-2 

74-ME-5-M-2 

7~-P-9A 

74-P-gA-M 

74-P-gB 

7~-P-gB-M 

7~-TK-8 

74-AG-8 

7q-AG-8-GE 

Gravity Settler Recycle Pump Motor , 

GravY~y Settler Recycle Pump 

Gravity Settler Remycle Pump Motor 

Sludge Thickener 

Sludge.Thickener Rake Reducer 

S ledge  Thickener Rake Motor 

Gravity PollshlnE FAlter 

Gravity PolishinE Filter 

Sludge DewaterlnE Filter 

SludEe Dewa~ering Filter Reducer 

Sludge DewaterinE Filter Motor 

Sludge Dewatering Filter Fan 

Sludge Dewateri~ Filter Fan Motor 

SludEe Dewatering Filter Feed Pump 

31udge DewaterlnE Filter Feed Pump Motor 

~ludge Dewaterlng Filter Feed Pump 

Sludge DewaterlnE Filter Feed Pump Motor 

Wastewater Flow and Sample Chamber 

Wastewater Flow and Sample Chamber Reducer 

Wastewater Flow and Sample Chamber Motor 

Wastewater Flow and Sample Chamber Reducer 

Wastewater Flow and Sample Chamber Motor 

C. T. Blowdown Flow and Sample Chamber 

C. T. Blowdown Flow and Sample Chamber Reducer 

C° T. Blowdown Flow and Sample Chamber Motor 

C. T. Blowdown Flow and Sample Chamber Reducer , 

C. T. Blowdown Flow and Sample Chamber Motor 

Coal & Ash Pile Basin Transfer Pump 

Coal & Ash Pile Basin Transfer Pump Motor 

Coal & Ash Pile Basin Transfer Pump 

Coal & Ash Pile Basin Transfer Pump Motor 

Coal & Ash Pile Runoff Basin 

Coal & Ash Pile Runoff Basin Agitator  

Coal & Ash Pile Runoff Basin Agitator Reducer 
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7~-AG-8 -M 
74-CV-2 

7,-CVI2-GE 
74-CV-2-M 

?4-P-IOA 
74-P-10A-M 
74-P-lOB 

74-P-10B-M 
74-P.-..11A 

7~-P-I IA-M 
7q-P-11B 

7,q.-P-11B-H 

7q-P-12A 

7~-P-12.A-M 

7v,-P-lP_.B 

74-P- 12.B-M ' 

7~,-P-13A 

74-P-13~.-M 
74-P-13B 
74-PI13B-M 

74 -~:-9 
74-AG-9 

74-AG-9-M" 

°j 

Coal & Ash Pile Runoff Basin Agitator Motor 
Belt Conveyor :. 

Belt Conveyor Reducer 

Belt Conveyor Motor 

SludEe DewaterlnE Pump 

Sludge DewaterlnE Pump Motor 

SludEe DewateringPump 

SludEe Dewateri~gPump 

Oxldatlon/Flgcculat!on 

Oxidatlon/Flooculatlon 

Oxldatlon/Floooulatlon 

Oxldatlon/Floooulatlon 

SludEe Thickener Disch. 

$1udEe Thickener Disch. 

Sludge Thickener Disch. 

Sludge Thiokener Disch. Pump Motor 

Coal Unloa~inE Sump Pump 

Coal Unloading 3ump Pump Motor 

Coal Unloading ~ump Pump 

Coal Unloading Sump Pump Motor 

Demln. Equal. & Neutralizing Tank 

Demln. Equal. & Neut~allzlng Tank Agitator 

Detain. Equal. & Neutral~In E Tank Agitator Motor 

/ : 

i ¸ ~?  

/ 
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Motor 

Transfer Pump 

Trans[er Pump Motor 

Trans£er Pump 

Transfer Pump Motor 

Pump 

Pump Motor 

Pump 
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81-TE-SA 

81-TK-SB 

81-TK-SC 

81-TK-SD 

81-7X-8 

81-~-2A 
81-F-2B 
8] ,,'CH-I 

81-CH-2 
81-AG-.3. 
81"AG-.3-M. 
81-CT-1 
81"CT-1-M-A 
81-CT- 1-M-B 

81-CT-1-M-C 
81-vn~-lA 
81-ME-1B 

Sz-e-SA 
81-P-SA-M 

81-P-SB 

SI-P-SB-M 

81-P-'5C 

81-P-SC-M 

81-P-SD 

81"P-SD-M 

81-~-6A-M 

sz-P-6B 
81-P-6B-M 

81-P-6C " 

81-P-6C-M 

-.. PGW 
EQUIPMENT LIST - UNIT 81 

COOLING WATER SYSTEM 

Chlorination Cylinders 

Chlorination Cylinders 

C~oriuation Cylinders 

Chlorination Cylinders 

Scale Inh/b. Tank 

Pressure ~ilter - Cool~ng Tower Bypass 
Pressure Filter - Cooling Tower Bypass 
Chlorine Ejector 
Chlorine Ejector 

Scale Inh/b. Agitator 

Scale Inhib. Agitator Motor 

Cooling Townr 

Cooling Tower Motor 

Cooling Tower Motor 

Cooling Tower Motor 

Residual Chlorine Analyzer 

Residual Chlorine Analyzer 

Cooling Tower Circulating Pump 

Cooling Tower 

Cooling Tower 

Cooling Tower 

Cooling Tower 

Cooling Tower 

Cooling 
Cooling 
Cooling 
Cooling 
Cooli~ 
Cool~ 
Cooliu~ 

CooL~ag 

Circulating Pump Motor 
CirculationPu=p 

Circulation Pump Motor 
Circulation Pump 

Circulation Pump Motor 
Tower Cir~ation Pump 

Tower Circulation Pump Motor 
Water l~=p 

Water Pu~p Hotor 
Water Pump 

Water Pump Motor 

Water Pump 

Water Pump Motor 
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8I-P-6D 

81-P-6D-M 

81-P-7A 

81-P-7A-M 

81-P-7B 

81-P-7B-M 

81-P-SA 

81-P-8A-M 

81-P-SB 

81-P-8B-M 

81-P-8C 

81-P-8C-M 

81-P-SD 

81-P-8D-M 

81-~.-2A 

81-HE-2B 

Coolin8 Water Pump 
Cooling Water Pump Motor 
Scale  Inh/b. Pump 

Scale  Inhib. Pump Motor 

Scale  inhib.  Pump 

Scale  Inb/b. Pump Motor 

Chlorinator Booster Pump 

Chlorinator Booster Pump l~otor 

Chlorinator .Booster Pump 

Chlorinator Booster Pump Motor 
Chlorinator Booster Pump 

Chlorinator Booster Pump Motor 

Chlorinator Booster Pump 

Chlorinator Booster Pump Motor 

Chlorinator 

Chlorinator 
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82-CN-1 

82-TK-1 
82-TK-2 

82-TK-3 

82-TK-6 

82-T'K-7 

82-TK-9 

82-TK-I0 

82-TK-11 

82-TK-12 

82-TK-13 

82-TK-1~ 

82-AG-4 

82-AG-~-M 

82-AG-5 

82-AG-5-M 
82-AG-7 

82-AO-7-M 

82-AG,-8 

82-AG,-8-H 

82-AG-9 

82-AG-9-H , 

82-DM-1A 

82-DM-IB 

82-B-1 : 
82-DA-1 

82-95-1 

82-DS-2 

82-E-1 

82-EJ-1A' 

82-EJ-1A-M 

PGW. 

EQUIPMENT LIST - ONZT 82 

BOILER FEED WATER AND CONDENSATE RETURN SYSTEMS 

Condenser 

Condensate Tank 

Caustic Storage Tank 

Sulfurlc Acid Storage Tank 

High Pressure Flash Tank 

Low Pressur~'Flash Tank 

Demineralized Water Tank 

Caustic Day Tank 

SulfUric Acid Day Tank 

Phosphate Dilution Tank 

Ammonia Dilution Tank 

Hydrazine Dilutlon Tank 

Caustic Agitator 

caustic Agitator Motor 

Acid AEitator 

AcldAgltatorMotor 

Phosphate Dilution Agitator 

PhOsphate Dilution Agitator Motor 

Ammonia Dilution Agitator 

Ammonia Di!utlonAgitator Motor 

Hydrazine Dilution Agitator 

Hydrazine Dilution Agitator Motor 

Demlnerallzer 

Deminerallzer 

AuxillaryBoiler 

Deaerator 

Desuperheater Station 

Desuperheater Station 

Heat Exchanger 

Condenser Vacuum EJeotor 

Condenser Vacuum EJector Motor 
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82-EJ-1B 

82-EJ-1B-M 

82-~TE-1 

82-VE-2 
82-VE13 

82-HE-1A 

82-ME-1B 

82-ME-2A 

82-ME-2B 
82-P-1A 

82-P-1A-M 

82-P-IB 

82-P-1B-M 

82-P-2A 

82-P-2A-M 

82-P-2B 

82-P -2B-M 

82-P -2C 
82-P-2C-M 

82-P-3A 
82-P -3A-M 

82-P -33 

82-P-3B-M 

82-P-~A 

82-P-qA-M 

82-P,-qB 

82-P-qB-M 

82-P-~C 

82-P~C-H 

82-P-SA 

82-P-5B 

82-P-SB..~ 

82-P-5C 

82-P-SC-M 

Condenser. Vaouum EJeotor 

Condenser Vaouum EJeotor Motor 

Deaerator  Tank Safety  Valve 

Demineralized Nater Tank Safety  Valve 

Condensate Tank Safe ty  Valve 

Expanslon Joint - 6" 

'Expansion Joint - 6" 

Expansion Jo int  - 36" 

Expansion Joint - 36" 

Condenser Condensate Pump 

Condenser Condensate Pump Motor 

Condenser Condensate Pump 

Condenser Condensate Pump Motor 

Tank Condensate Pump 

Tank Condensate Pump Motor 

Tank Condensate Pump 

Tank Condensate Pump Motor 

Tank Condensate Pump 

Tank Condensate Pump Motor 

Auxiliary Boiler Feedwater Pump 

Auxillary Boile~ Feedwater Pump Motor 

Auxiliary Boiler Feedwater Pump 

Auxiliary Boiler Feedwater Pump Motor 

High Pressure Feedwater Pump 

High Pressume Feedwater Pump Motor 

Hish Pressure Feedwater Pump 

Pressure Feedwater Pump Motor 

High Pressure Feedwater Pump 

High Pressume Feedwater Pump Motor 

Low Pressure Feedwater Pump 

Low Pressur~ Feedwater Pump Motor 

Low Pressure Feedwater Pump 

Low Pressure Feedwater Pump Motor 

Low Pressure Feedwater Pump 

Low Pressure Feedwater Pump Motor 
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82-P-TA 

82-P-TA-M 

82-P-7B 

82-P-TB-H 

82-P-8A 

82-P-8A-H 

82-P-8B 

82-P-SB-M 
82-P-gA 
82-P'-gA-H 
82-P-9B 
82-P-gB~M 

82-P-10A 
82-P-10A-H 
82-P-10B 
82-P-10B-H 
82-P-13A 
82-P-13A-H 
82-P-13B 
82-~-13B-M 
82-P-1~ 
82-P-14-M 
82-P-15 
82-P-1,5-M 
82-P-16A 
82-P-'16A-M 
82-P-~6B 
82-P-16B-M 
82-P-17A 
82-P- 17A -M 
82-P-1?B 

82-P-17B-M 
82-P-18A 
82-P-18AlM 
82-P-18B 
82-P-18B-M 

Condensate Pump 

Condensate Pump Motor 
Condensate Pump 

Condensate Pump Motor 

Fuel Oil Pump 

Fuel 011 Pump Motor 

Fuel Oil Pump 

Fuel Oil Pump Motor 

Cation Reg, P.ump 

Cation ReE. Pump Motor 

Cation ReE. Pump 

Cation Reg. Pump Hotor 
Anion Reg° Pump 

Anion ReE. Pump Motor 

Anion Reg. Pump 

Anion Rego Pump Motor 

Deminerallzed Water Pump 

Demineralized Water Pump Motor 

DemlnePallzed Water Pump 

De~inerallzed Water Pump Motor 

Caustle Metering Pump 

Caustic Metering Pump Motor 

~ul/urlc Acid Metering Pump 
Sulfuric Acid MeterinE Pump Motor 

Phosphate Dilution Pump 

Phosphate Dilution Pump Motor 

Phosphate Dilution Pump 

Phosphate Dilution Pump Motor 

Ammonia Dilution Pump 

AmmoruLa Dilu~,Ion Pump Motor 

Ammonia Dilution Pump 

Ammonia Dilution Pump Motor 

Hydraz~me Dilution Pump 

Hydrazine Dilution Pump Motor 

Hydr~e Dilution Pump 

Hydrazlne Dilution Pump Motop 
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EQUIPMENT LIST - UNIT 83 

FIRE WATER SYSTEM 

83-P-1 

83-P-I-M 

83-P-2 

83-P-2-M 

83-P-3 

83-P-3-M 

83-TK-I 

83-TK-2 

Main Fire Pump 

Main Fire Pump Motor 

Jockey Pump 

Jockey ~ump Motor 

AuxillaryFire Pump 

A u x i l i a ~ y F i r e  Pump Diese l  Engine 
Fire~ater Tank 

Diesel Fuel Tank 
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84-TK-I 

8~-TK-6 

84.-TK-7 

' 84-CA-I 

8~-CL-I 

84-CL-I-M 

84-F-IA 

84-F-IB 

8~-F-1C 

84-F-ID 

84-F-1E 

84-SF-1 

8~-SF-I-M 

8~-$F-2A 

84-SF-2A-M 

84-SF-RB 

84-SF-2B-M 

8~-AG-I 

8~-AG-1 -H 

8~-AG-2 

8~,-AG-2 -H 

8~-P-1A 

• 84-P-1A-M 

84-P-19 

8~-P-1B-M 

84-P-2A 

8~t-P-2A-M 

8~I-P-2B 

8,11-P-2B-M 

PGW 

EQUIPMENT LIST - [~IT 84 

POTABLE WATER AND PLANT WATER SYSTEMS 

Filtered Water Tank 

Flocculant Tank 

CoaEulant Tank 

Sluloe Gate 

Clarifler 

Clarlfler Paddle Motor 

Gravity Filter 

Gravity Filter 

Gravity Filter 

Gravity Filter 

Gravity Filter 

Bar Screen 

Bar Screen Motor 

Traveling Soreen 

TravellnE Screen Motor 

TravelinE Screen 

Traveling Screen Motor 

Floeculant Tank Agitator 

Flooeulant Tank AEitator Motor 

Coagulant Tank ~itator 

CoaEulant Tank AEitator Motor 

Filtered Water Pump 

Filtered Water Pump Motor 

Filtered Water Pump 

Filtered Water Pump Motor 

Makeup Water Pump 

.Makeup Water Pump Motor 

Makeup Water Pump 

Makeup Water Pump Motor 
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84-P-2C 

84-P-2C-M 

84-P-3 

8~-P-3-M 

84-P-4 

84-P-~-M 

84-P-I IA 

84-P-I IA-M 

84-P-I IB 

84-P-I I B-M 

84-P-12A 

84-P-12A-M 

84-P-12B 

84-P-12.B-M 

~J 

Makeup Water Pump 

Makeup Water Pump Motor 

Flocculant Pump 

Floeculant Pump Motor 

Coagulant Pump 

Coagulant Pump Motor 

• Clarifier Sludge Pump 

Clarifier Sludge Pump Motor 

Clarlfier SludEe Pump 

Clarifier Sludge Pump Motor 

Filter Water Backwash Pump 

Filter Water Backwash Pump Motor 

Filter Water Backwash Pump 

Filter Water Backwash Pump Motor 
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85-C-1A 

85-C-lA-M 

85-C-lB 

85-C-1B-H 

85-TK-1 

85-TK-?..A 

85 -TK-2B 

85-TK-2C 

85-TK-2D 

85-TK-2E 

85 -TK-BA 

85-TK-BB 

SS-S-IA 
85-E-IB 

85 -E= 1 C 

85-E-1D 

85-E-gA 

85-E-2B 

85-E-3A 

85-E .-3B 

85-E-4A 

85-E-~B 

85-F-IA 

85-F-IB 

85-F-2A 

85 -F-93 

85-F-3A 

85-F-3B 

85 -F-4A 

85 -F-4B 

PGW 

EQUIPMENT LIST - UNIT 85 

INSTRUMENT AND PLANT AIR 

Piant Air Compressor 

Plant Air Compressor Motor 

Plant Air Compressor 

Plant Air Compressor Motor 

Air Receiver - 200 Ft 3 

Air Receiver - 100 Ft ~ 

Air Receiver - 100 Ft 3 

Air Receiver - 100 Ft 3 

Air Receiver - 100 Ft 3 

Air Receiver - 100 Ft 3 

Oil Reservoir 

0il Reservoir 

Inter Cooler 

Inter Cooler 

Inter Cooler 

Inter Cooler 

After Cooler 

After Cooler 

Oil Cooler 

Oil Cooler 

Aux. Oil Cooler 

Aux. 0il Cooler  

Air Filter 

Air Filter 

Intake Filter 

Intake Filter 

Intake Silencer 

Intnke Silencer 

Blow Off Silencer 

Blow Off Silencer 
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85-F-5A 

85-F-5B 
85-DR-IA 

85-DR-IB 

85-SE-IA 

85-SE-IB 

85-P-IA 

85-P-1B 
85-P~2A 
85-P-P_A-M 

85-P-2B 

85-P-2B-M 

Oil Filter 

0il Filter 

Instrument Air Dryer 

Inst~ument Air Dryer 

Moisture Separator 

Moisture Separator 

Main Oil Pump (Compressor Driven) 

Main Oil Pump (Compressor Driven) 

AuxiliaTy 0il Pump 

Auxiliary Oil Pump Motor 

Auxiliary 0il Pump 

Auxiliary Oil Pump Motor 
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91-HE-1 

91-ME-2 

PGW 

EQUIPMENT LIST - UNIT 91 

FLARE AND RELIEF EQUIPMENT 

Main Flare Stack 

Main Flare Burner Package 
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92-CV-I 

92-CV-I-GE 

92-CV-I-M 

92-C£-2 

92-CV-2-GE 

92-CV-2-M 

92-CV-3 

92-CV-3-GE 

92-CV-3-M 

92-CV-4 
92-CV-4-G E 

92-CV-4-M 

92-CV-5 
92-CV-5-GE 

92-CV-5-M 

9S- -TA 
92-CV-TA-GE 

92-CV-7A-M 

92-~V-7B 

92-CV-7B-GE 

92-CV-7B-M 

92-ME'-1 
' 92-HE-2 

92-HE-3 
92-M-1 
92-GE-1 
92-H-2 
92-GE-2 

92-~-zl 
92-CR-8 
92-CV-B-GE 
92-CV-8-M 

PGW 

• EQUIPMENT LIST - UNIT 92 

FLY ASH REMOVAL AND STORAGE 

Fly Ash Conveyor Belt - Belt I - 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor'Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

• Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt -.Belt 

Fly Ash Conveyor Belt - Belt 

Fly Ash Conveyor Belt - Belt 

Rotary Filter to Belt 2 

I - Rotary Filter to Belt 2 

I - Rotary Filter to Belt 2 

2 - Belt I to Belt 3 

2 - Belt I to Belt 3 

2 - Belt ; to Belt B 

3 - Belt in Building 

3 - Belt in BuildlnE 

3 - Belt in Building 

in Building 

in Building 

in Building 

8 - Belt I to Belt 9A & 9B 

8 - Belt I- to Belt 9A & 9B 

8 - Belt I to Belt 9A & 9B 

10A - Reversible Belt 

10A - Reversible Belt 

IOA - Reversible Belt 

lOB - Reversible Belt 

10B - Reversible Belt 

10B - Reversible Belt 

Bifurcated Chute - Belt I to Belt 2 and Bel. 8 . 

Slide Grate Valve - On Biforcated Chute Leg 

Transfer Chute - Belt 2 to Belt 3 

Motor - Carriage Drive - Length of Building 

Reducer - Carriage Drive - Ler~th of BuildinE 

Motor - Carriage Drive - Width of Building 

Reducer - Carriage Drive - Width of Building 

Belt Tripper - For Belt 3 

Fly Ash Conversion Belt - Belt 6 - In Trough 

Fly Ash Conversion Belt Reducer - Belt 6 - In Trough 

Fly Ash Conversion Belt Motor - Belt 6 - In Trough 
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92-TK-1 

92-RF-1 • 

92-RF-1-GE 

92-RF-1-M 

92-ME~5 

92-ME-6 

9R-ME-?A 

92-ME-7B 

92-ME-SA 

92-ME-SB 
92-TK-2A 

92-TK-2B 

92-TK-3 
92-RF-2A 

92-RF-2A-GE 

92-FF-2A-M 

92-RF-~ 

92-RF-RB-GE 

92-RF-2B-M 

92-RF-2C 

92-RF-2C-GE 

92-RF-RC-M 

92-ME-9 

F l y  Ash Surge Hopper 

Rotary  Feed Valve - Under Surge Hopper 

Rotary  Feed Valve Reducer - Under Surge Hopper 

Rotary  Feed Valve Motor - Under Surge Hopper 

Carriage - TrApper 

Bifurcated Chute - Belt 8 to Belt 9A and Belt 9B 

"Slide Gate Valve - On Biforcated Chute Leg 

Slide Gate Valve - On Biforcated Chute Leg 

Transfer Chute - Belt 9A to Belt IOA 

Transfer Chute - Belt 9B to Belt lOB 

Surge Hopper - Belt IOA to Mill I 

Surge Hopper - Belt IOA and Belt lOB to Mill 2 

Surge Hopper - Belt lOB to Mill 3 

Rotary Feed Valve - Mill I 

Rotary Feed Valve 

Rotary Feed Valve 

Rotary Feed Valve 

Rotary Feed Valve 

Rotary Feed Valve 

Rotary Feed Valve 

Rotary Feed Valve 

Reducer 

Motor 

- Mill 2 

Reducer 

Motor 

- Mill 3 

Reducer 

Rota ry  Feed Valve Motor 

Ca r r i age  - R e v e r s ~ B e l t  
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94-CV-2 

94-CV-2-GE 

94-CV-2-M 

94-ME-I 
94-CV-3 

94-CV-3-GE 

94-CV-3-M 

94-ME-2 

94-CV.-4 

94-CV-4-GE 

94-CV-4-M 

94-ME-2 
94-CV-5 

94-CV-5-GE 

94-CV-5-M 

94-M-1 

94-6 -i 
94-M-2 

94-GE-2 

9~-CV-6 

94-CV-6-GE 

94-CV-6-M 

94-ME-3 

94-CV-7 

94-CV-7-GE 

94-CV-7-M 

94-TE-I 

94-RF-1. 
94-RF-1-GE 
9~,-RF-1-M. 
94-ME-If 
94-ME-5 

PGW 

EQUIPMENT LIST - UNIT 94 

SLAG REMOVAL AND STORAGE 

Slag Conveyor Belt - Belt 2 

Slag Conveyor Belt Reducer - Belt 2 

Slag Conveyor Belt Motor - Belt 2 

Transfer Chute - GKT Belt 2 to Belt 3 

Slag Conveyor Belt - Belt 3 

Slag Conveyor Belt Reducer - Belt 3 

Slag Conveyor Belt Motor - Belt 3 

Transfer Chute - Belt 3 to Belt 4 

Slag Belt - Belt 4 in Building 

Slag Belt Reducer - Belt 4 in Building 

Slag Belt Motor - Belt 4 in Building 

Belt TrApper for Belt 4 

Slag Belt - Reversing Belt No. 5 

Slag Belt Reducer - Reversing Belt No..5 

Slag Belt Motor - Reversing Belt No. 5 

Motor - Carriage Drive - Length of Buildlng 

Reducer - Carriage Drive - Length of Building 

Motor - Carriage Drive - Width of Building 

Reducer - Carriage Drive - Width of Building 

Slag Conveyor Belt - Belt in Trough - Belt 7 

Slag Conveyor Belt Reducer - Belt 7 

Slag Conveyor Belt Motor - Belt 7 

Transfer Chute - Belt 7 to Screw Conveyor 

Slag Screw Conveyor - Transfer Chute to Surge Hopper 

Slag Screw Conveyor Reducer - Transfer Chute to Surge Hopper 

Slag Screw Conveyor Motor - Transfer Chute to Surge Bopper 

~urEe Hopper - Screw ConTeyor t o  Loading 

Rotary  Feed Valve - Surge Bopper to  Unloading 

Rotary  Feed Valve Reducer - Surge  Hopper t o  Unloading 

Rotary Feed Valve Motor - Surge Hopper to UnloadlnE 

Carrlage-Trlpper 

Carrlage-ReversinE Belt 

Paso I of 1 
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APPENDIX K 

MOTOR LIST USED FOR TOTAL PLANT LOAD CALCULATIONS 



DESCRIPTION 

1. Coal Car Shaker 
2. V ib ra t i ng  Feeders  
3. Belt Conveyors 
4. Be l t  Couveyor 

5. Vibrating Bottom Motor 
6. Vibrating Feeder Motor 
7. Belt Conveyor Motor 
8. Coal Sampler Motors 
9. Vibratln E Feeder 
I0. Coal Sampling Crusher 
11. Crane Feeder 
12. Be l t  Conveyor 
13. Be l t  T r ippe r  
14. Oil Pumps 
15. I n f r a r e d  Thaw Shed 

(TWO 480V. LD. Centers Per Thaw 
Line)  

16. Coal DeLumper 

17. 
18. 
19. 
20. 

21. 
22. 

23. 
24. 
25. 
26. 
27. 
28. 
29. 

30. 

31. 

32. 

33. 
34. 

APPENDZX K 

MCC KP 
NO • NO • 
RUN STDBY L.F. 

CH-I 20 I I .I 
CH-I 5 4 4 .I 
CH-I 40 l I .1 
CH&P 300 l - .i 
4.16KV 
CR-2 20 3 - .I 
OR-2 5 3 - .1 
DL-I i I - .1 
P-3 I l I .25 
P-3 1 I - .25 
P-3 15 I - .I 

CI,I-I BI~VOA - 1 - 
P-I 75 1 - .25 
P-2 7-1/2 1 - .25 
P-2 30 1 l .25 

3240KW 1 1 .05 

DL 
4.16KV 

Concentr. Pumps CH-I 
Centr. Pump CH-2 
Solution Pump CH-I 
Spray Controller Heaters "A" CH-2 

Thru "9" 
Spray Controller Heaters 2A, B & C CH-I 
Spray Controller Heaters 3A CH-I 

Thru 3J 

I n t a k e  Water F i l t e r  
Roof Vent Fan 
Roof Vent Fan 
Roof Vent Fan 
Damper Motors 
Dust Collector Fan 
Double Dump Va!ve Motors 

P u l v e r i z e r  

P u l v e r i z e r  Seal  Air  Blower 

Recyc le  Fan 

Rotary Feed Valve 
Pulverizer (Roller Drive) 

400 1 - • 1 

112 
20 
5 

3.SKW 

1 .SKW 
8.SKW 

m 

I 

m 

m 

m 

CH-1 
O'I-1 
CH-1 
CII-1 
CH-2 
DL-1 
DL-1 

P 
4.16KV 
P-2 

P 
4.16KV 
P-3 
P-2 

5 
3 

10 
1-1/2 

1/6 
20 
1/3 

350 

25 

3O0 

1 
10 

1 
1 
1 
1 
3 
2 
2 

2 

2 

2 

8 
2 

m 

1 

1 

I 

K-1 

_.EQUIPMENT NO. 

10-ME-LA/B-M 
10-ME-4A-4H-M 
10-CV-I & 2-14 
IO-CV-3-M 

10-~-6AIBIC-M 
IO-Z,'~-SA/B/C-M 
I O-CV-t,,-M 
tO-CS-I /2-M 
10-ME-9-M 
10-CR-2-M 

10-CV-5-M 
10-TR-I-M 
10-P-IA/B-M 
10-1-1A/IB 

IO-CR-I-M 

.05 15-P-IA/B-M 

.05 15-P-2-M 

.OS 15-P-3-M 
.I 15-CM-IA Thru -1G 

.I 15-CM-2A, 2B, 2C 
• l 15-cM-BA Thru 3J 

.5 15-F-I 

.8 15-FA-I-M 

.8 15-FA-2-M 
• 8 15 -FA- 3-M 
.5 15-DP-1/2/3-M 
.8 15-BF-I/3-F-M 
.5 15-ME-12/15-M 

.8 20-PU-I~/IB/IC-M- 
i/2/3 

.8 20-PU-tA/IB/IC- 
BL-M 

• 8 20-¥A- IA/IB-M 

• 5 20-RF-IA-IH-M 
• 8 20-PU- IA/1B/It-M-2 

i :/:ii ̧~ 
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DESCRTPTION 

35. Pulverizer (Lube Pump) 
36. Air Htr. Combustion Fan 
37. Pulverizer Coal Pump 
38. Rotary F e e d  V a l v e s  
39. Vibrating Feeder  M o t o r s  
40. Scre~ Conveyor Motor 
4t. Rotary Feed V a l v e  

42. Coal Dust Double Screw 
43. PIV Gear 
44. quench Water Pumps 
45. Wash Water Recirculatiou Pumps 
46 .  Aux. Oil pumps 
47. Fuel O11 Pumps 
48. Oxygen 31ower 

49. B e l t  Conveyor 
5C. Disintegrator Motors 

51. Slag Extractor 
52. Coal Dust Feeder 
53. Two Way Valves 
54. N 2 Seal Pots 
55. Steam Va!ve 
56. 02 Valves (Upstream of Coal Dust 

Feeders) 
57, N2 Valves (Upstream of Coal Dust 

Feeders) 
58. N2 Valve (Inlet to  Waste Heat 

Boiler) 
59. Steam Valve (To Hi Press. Steam 

Line) 
60.  Raw Gas Valve (From Raw Gas Blower) 
61. Raw Gas Valve (To Raw Gas Holder) 
62. Screen For Flue Dust 
63. Raw Gas Startup Valve (To Flare) 
64. S l u d g e  Pump 
65. Circulating Water Pump 
66. Wet Electrostatic Precipitator 
67. S l u d g e  Pumps 
68. Drainage Pump 
69. Flocculation Pumps 
70. Channel Fan 
71. Traveling Scrapers 
72. Belt Conveyor 
73. Vacuum Filter 
74. Stirrer For Filter 
75. Compr. Air Fan Vacuum Filter 
76. Vacuum Pumps 
77. Vacuum Filter Sys. Exhauster 

NO. NO. 
MCC HP RUN STD6Y L.F. EQUZPMENT NO. 

P-2 5 2 I .8 20-PU-IA/1B/IC-M-3 
P-3 30 2 I .8 2C-ME-SA/B/C-FA-M 
P-3 20 2 2 .8 20-P-IA/B-2A/B-M 
P-4 3 / 4  8 - .5 20-RF-3A-3H-M 
P-3 5 2 - .5 20-ME-2A/2B-M 
P-3 10 2 - .5 20-CV-IA/B-M 
P-4 3 2 - .5 20-RF-2A/B-M 

G-I 15 16 - .8 30-ME-4A-4P-M 
0-28 3 16 - .8 30-GKT 
G-2B 25 1 I .8 30-P-IA/IB-M 
G-4C 25 2 - .8 30-P-2A/2B-M 
G-43 7-1/2 - 2 .8 30-GKT 
G-4C 7-I/2 2 - .8 30-P-3A/3B-M 
G 500 2 - .8 3C-BL-IA/IB-M 

4 . 1 6 1 ~  
G-I I0 I - .8 30-GKT 
G 700 2 - .8 30-ME-8A/83-M 

4.16KV 
G-4C 7 - I / 2  2 - .8 30-GKT 
G-2G 7 - 1 / 2  8 - .8 30-ME-3A-3H 
G-4B 1 - 1 / 2  12 - .1 30-GKT 
G-2C 1 2 - .1 30-GKT 
G-2C 1 2 - .5 30-GKT 
G-2A I 16 - .8 3O-GKT 

G-4A 1 16 

G-2C 1 2 

G-2C 1 2 

3C-GKT 

- 30-GKT 

.8 30-GKT 

K-2 

O-2C 1 2 - .5  30-GKT 
G-4C 2 2 - • 5 30-GKT 
G-20 3 2 - . 2  30-GKT 
G-4C 1 - 1 / 2  2 - • 1 30-GKT 
G-4C 50 ] 1 .8  3C-GET 
G-4C 60 1 1 • 8 30-O~T 
G-4C 60IGq 1 - • 8 3 0 - P R -  1 
G-2C 25 2 2 .8 30-GKT 
G-2G 3 1 1 .8 3O-GKT 
G-4B 3 1 l .8 3C-GKT 
G-4C 25 I - .8 30-GKT 
G-4C 3 2 - • 8 30-GKT 
G-1 5 1 - .8  30-GKT 
O-4B 7 - 1 / 2  1 1 • 8 30--GKT 
G-4B 7 - 1 / 2  1 1 .8  30-GKT 
G-2B 30 1 1 • 8 30-GKT 
G-23 125 2 1 • 8 30-GKT 
G-4A 30 I. l .8 30-GKT 



.... p 
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DESCRZPTION 

78. Filtrate Pump 
79. Slag Belt Conveyor Motor 
80. Wash Water Sump Pump 
81. Settling Basin Fan 
82. Flocculating Mixer 

83. 
84. 

S t r e t f o r d  Chemical Mix Tank 
Oxidizer Blower 

85. Evap. Cooler Fan 
86. Solution Pumps 

87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 

98. 

99. 
100 • 
101 • 
102. 
103. 

104 • 
105. 

106. 
107. 
108 • 
109. 
110. 
111. 
112. 
113. 
114. 
115 • 
116. 
117 • 
118. 

i 119 • 

Evap. Cooler Pumps 
Sulfur Slurry Pumps 
Reslurry Pumps 
Sulfur Pumps 
Slurry Mixer 
Reslurry Mixer 
Centrifuge Motor 
Reslurry Tank Stirrer Motor 
Startup Heater 
Plate Coil Pit Heater 
Booster Gas Compressor 

Booster Gas Compressor Oil Pumps 

Quench Pumps 
Recovery So lu t ion  Pumps 
Conc. Liquor  Feed Pumps 
Evap. Circ .  Pumps 
Air Blower 

Vacuum Pump Motors 
ASU Air Compressor 

Scale Znhib. Stirrer 
Scale Znhib. Pump 
Liquid 02 Pumps 
Cooling Tower Fans 
Cooling Water Pumps 
Oil Pumps Mein Air Comp. 
Oil Pumps Main Air Comp. 
Turbo Exp. Oil Pumps 
Turbo Exp. Oil Pumps 
Makeup Water Pumps 
Turbine Exp. Motor/Cert. 
DirecC Contact Reclr. Pumps 
Chlor ine  Boos ter  Pump 
MacLube Oi l  Heater  

MCC HP 
NO. NO. 
RUN STDBY 

G-4B 7-1/2 1 I 
G-I 5 2 - 
G-2A 3 2 - 
G-4C 20 I - 
C-5 3 1 - 

DS-I 
DS 
4.16KV 
DS-2 
DS 
4.16KV 
DS-2 
DS-2 
DS-2 
DS-2 
DS-2 
DS-2 
DS-I 
DS-1 
DS-I 
DS-I 

DS 
4.16KV 
DS-1 

DS-I 

DS-2 

DS-I 

DS-I 

DS-I 

AS-I 
AS 
13.2KV 
AS-3 
AS-3 
Emerg. 
AS-3 
AS-I&2 
Emerg. 
Emerg. 
Emerg. 
Emerg. 
AS-2 
AS 
AS-3 
AS-3 
AS-I 

3 
800 

15 
i000 

15 
3 

1-1/2 
5 

40 
I0 
50 

i-i/2 
5r~ 
5~ 

2000 

3 

5 
5 

40 
40 

10 
10000 

1/3 
1/4 
25 
25 

150 
20 
20 

3 
3 

10 
250 

25 
1 

5 0 ~  

- 1 

1 1 

m 

I 1 

1 
1 
1 
1 

1 

1 

2 
1 
1 
I 
I 

2 
I 

1 
I 
1 
8 
4 
1 
1 
1 
1 
2 
2 
4 
1 
2 

m 

1 
1 
1 

N 

m 

u 

I 

B 

l 
1 
1 
1 

K-3 

L.F. 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.I 

.5 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.7 

.8 

.8 

.8 

.8 

m 

.8 

.8 

.8 

.8 

.5 

EQUIPMENT NO. 

30-GKT 
30-CV- IA/IB-M 
30-P-4A/4B-M 
30-GKT 
30-GKT 

42-P-6-M 
42-BL-2A/2B 

42-E-2-F-M 
42-P-1A/IB-M 

42-P-2A/2B-M 
42-P-3A/3B-M 
42-P-4A/4B-M 
42-P-SA/SB-M 
42-AG-I-M 
42-AG-2-M 
42-CE-I-M 
42-TK-4-M 
42-E-4 
42-E-6 
42-BL- IA/IB-M 

42-P-TA/7B/70 / 7D-M 

44-P-ZA/ZB-M 
~4-P-ZA/ZB-M 
$4-P-3A/3B-M 
44-P-4A/4B-M 
~-BL-1-M 

50-P-9A/B-M 
50-C-2-M 

50-AG- 1-M 
50-P-4-M 
50-e-IAIIB-M 
50-CT-3-M-3A-3H 
50-P-3A/3B / 3C/3D-M 
50=P-SA/SB-M 
50-P-6A/OB-M 
50-P-7A/7B-M 
50-P-8A/SB-M 
50-P-2A/2B-M 
50-MG-I&2 
50-11A/B-12A/B-M 
50-P-10-M 
50- 



120. 
121. 

122. 

123. 

124. 

125 • 
126 • 
127 • 
128. 
129 • 
130 • 
131. 
132. 
133. 
134. 
135. 

136. 
137 • 
138. 

139. 

140. 
141 • 
142. 

143. 
144. 
145. 
146. 
147. 
148. 
149 • 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157 • 
158. 
159. 
160 • 
161. 

DESCRIPTION 

Expander Lube Oil Heater 
Reactivation Rearer 

Gas Compressor 

Oil Pumps 

Glycol Circulation Pumps 

Filtrate Pumps 
Vacuum Pumps 
Ro~ary Vacuum Filter 
Agitator Motor 
Exhauster Motor 
Vapor Extractor Fan 
Agitator Mo~or 
Flocculation Dosing Pump 
Sludge Pumps 
Sludge Pumps (Settling Basin) 
Wash Water Return Pumps 

Channel Fan 
Settling Basin Fan 
Settling Basin Scraper 

Equalization & Holding Tank 
Agitator 

Waste Water Transfer Pump 
Neutralization Tank Agitator Motor 
Oxldation/Flocculation Tank 

Agitator 
Gravity Set~ler Screen Motor 
Gravity S e t t l e r  M£xer Drive 
Waste Water Ylo~; & Sample Chamber 
Waste Water Flow & Sample Chamber 
Gravity S e t t l e r  Waste Sludge Pump 
Gravity S e t t l e r  Recycle Pump 
Sludge Dewatering F i l t e r  Drive 
Sludge Thickeuer Rake Drive 
Sludge Dewatering Filter Fan 
Sludge Dewatering Pump 
Dilute R2SO 4 Acid Tank Agltator 
Dilute H2SO 4 Acid Tank Pump 
Lime Slurry Tank Agitator 
Lime Slurry  Bag D~np Feeder 
Lime Slurry  Tank Pump 
Polymer Makeup Tauk Agitator  
Polymer Makeup Tank Pump 
Sludge Conditioner Agitator 
Sludge Conditioner Tank Pump 

MCC HP 

NO. NO. 
RUN STDBY L.F. 

AS-2 12KW 4 - .5 

AS-3 35KW 2 - ,5 

DS 5000 i 
4.16KV 
DS-2 5 2 

DS-2  200 1 1 . 8  

WT-6 5 2 1 .8 
WT-2 125 2 1 .8 
WT-6 7-1 /2  2 - .8 
WT-6 5 2 - .8 
WT-5 30 2 - .8 
~I 5 30 2 l . 8 

WT-4 2 I - .8 
WT-4 2 1 - .8 
WT-4 50 2 - .8 
WT-5 20 2 2 .8 
WT 600 1 1 .8 
4.16KV 
WT-6 20 I - .8 
WT-6 15 I - .8 
~£-5 30 2 - .8 

WT-5 15 2 - .8 

WT-6 15 2 - .8 
WT-5 2 1 - .8 
WT-4 1-1 /2  1 - .8 

WT-4 1-1/2 1 - .8 
WT-6 1 1 - .8 
WT-5 1/3 1 - .8 
WT-5 1/3 1 - .8 
WT-4 3 1 1 .8 
WT-6 7-1 /2  1 1 .8 
WT-4 3 1 - .8 
NT-4 3 1 - .8 
WT-4 3 I - .8 
WT-6 3 1 1 .8 
WT-3 1/4 1 - ..8 
WT-4 3 I I .4 
WT-4 1/2 I - .8 
WT-4 1-1 /2  1 - .2 
WT-4 1-1 /2  1 1 .4 
WT-5 1/3 1 - .8 
WT-4 3 1 1 .4 
WT-4 1/4 1 - .8 
WT-4 3 1 1 .4 

K-4 

EQUIPMENT NO. 

50- 
50- 

62-C-2M 

62-P-2A/B-M 

64-P-1A/IB-M 

72-P-SA/SB/5C-M 
72-P-6A/6B/6C-M 
72-F-1A/ IB-M 
72-AC- IA/IB-M 
72-P-7A/B-M 
72-F',-3~/B-M 
72-AG-2-M 
72-P-4-M 
72-P-2A/B-M 
72-P-1A/B/C/D-M 
72-P-3A/B-M 

72-FA-I-M 
72-FA-2-M 
;2-ME-3A/B-M 

74-AG-IA/B-M 

74-P-1A/B-M 
74-AG-6-M 
74-AG-7-M 

74-ME-2-M-A 
74-ME-2-M-B 
74-ME-4-M-1 
74-ME-4-M-2 
74-P-6A/B-M 
74-P-7A/B-M 
74-F-2-M 
74-ME-3-M 
7A-FA-I-M 
74-P-10A/B-M 
74-AG-3-M 
74-P-3A/B-M 
74-AG-4-M 
74-CV-1-M 
?4-P-4A/B-M 
?4-AG-5-M 
74-P-SA/B-M 
74-AG-2-M 
74-P-2A/S-M 

i?: :i ~ 

l 
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162. 
163. 
164. 
165. 

166. 
167. 

168. 
169. 
170. 
171• 

172. 
173. 

174 o 
175. 
176. 

177 • 
178, 

179. 
i 8o .  
181.  
182, 
183. 
184. 
185. 
185. 
187, 
188. 
189. 
190. 
191. 
192. 
193. 
194 • 
195. 
196. 
197 • 
198. 
199. 
200. 
201. 
202. 

DESCRIPTION MCC HP 

C.T. Slowdown Flow & Sample Motor WT-4 
C.T. Blowdown Flow & Sample Motor ~F£-4 
Coal & Ash Pile Basin Transfer Pump WT-6 
Coal & Ash Pile Runoff Basin WT-6 

Agi ta to r  
Sludge Dewatering Filter Feed Pump WT-5 
Oxidatiou/Flocculatiou Transfer WT-5 

Pump 
Sludge Thickener Oisch. Pump WT-3 
Coal Unloading Sump Pump WT-3 
Belt Conveyor WT-5 
Demin. Equal. & Neutralizer Tank WT-5 

Agl t a to r  
Caustic Feed Pump Motor WT-5 
H2SO 4 Feed Pump WT-5 

Cooling Tower Fan Motors 
Cooling Tower Circulation Pumps 
Cool ing Water Pumps 

Scale Inhib. Pumps 
Chlorinator Booster Pumps 

C l a r i f i e r  Sludge Pump 
F i l t e r  Backwash Pump 
Anion Reg. Pumps 
Cation Reg. Pumps 
Auxiliary Boi ler  Feedwater 
Condenser Vacuum E j e c t o r  
Hi-Press .  Feedwater Pump 
Low Press .  Yeedwater Pump 
Condenser Condensate Pump 
Condensate Pump 
Tank Condensate Pump 
Fuel Oil Pumps 
Caustic Meterln E Pump 
H2SO 4 Metering Pump 
Caustic Agitator Motor 
Acid Agi t a to r  Motor 
Phosphate DiluCiou A g i t a t o r  
NH¢OH Oilucion A g i t a t o r  
H~,drazlne D i lu t ion  A g i t a t o r  
PhosphsttJ Dilution Pump 
NH4OH Dilueion Pump 
Hydrazin, Dilution Pump 
Neutralization Tank AglCator 
Demlneral~zer ~at~ Pump 

WT-3 
WT-I~2 
WT 
4 • 16KV 
WT-3 
WT-6 

WT-4 
WT-5 
WT-6 
~rf-6 
DS-I 
G-5 
G-5 
G-5 
G-5 
G-5 
G-5 
G-5 
G-2B 
G-2B 
G-28 
G-2B 
G-2B 
G-2B 
G-2B 
G-2C 
G-2C 
G-2C 
G-2B 
WT-4 

K-5 

NO. 
gUN 

NO. 

STDSY .F. EquIpME.T NO. 

1/3 
113 

5 
10 

m 

m 

m 

5 
50 

5 
I0 

3 
2 

1 
I 

I 

I 

• 8 74-ME-5-M-I 
.8 74-ME-5-M-2 
• 8 74-P-9A/B-M 
• 8 74-AG-8-M 

125 
200 
500 

' . /4 
1 

m 

1 
1 

2 

5 
10 
10 
10 
20 
25 

150 
5 

7 -1 /2  
5 
5 
1 

1/3 
1/3 
1 /4  
1/4 

1 
1 
l 
5 
5 
.5 
3 

20 

l 

1 
2 
2 
2 
2 
2 
2 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
] 

I 
I 

m 

I 
I 
I 
I 

m 

m 

1 
1 
I 

I 

.8 74-P-SA/B-M 

.4 74-P-IIA/B-M 

.8 74-P-12A/B-M 

.8 74-P-13A/B-M 

.8 74-CV-2-M 

.8 74-AG-9-M 

.4 74-P-14-M 
- 74-P-15-M 

.8 81-CT-1-M-A/B/C 
• 8 81-P-SAIBIClD-M 
.8 81-P-6AIBICID-M 

• 8 81-P-7A/B-M 
.8 81-P-SA/B/C/D-M 

.8 82-P-IIA/B-M 

.8 82-P-12A/B-M 
• 2 82-P-10A/S-M 
• 2 82-P-PA/B-M 
• 4 82-P-3A/B-M 
.4 82-EJ-IA/B-M 
.8 82-P-4A/B/C-M 
.8 82-P-SA/B/C-M 
.8 82-P-IA/B-M 
• 8 82-P-7A/B-M 
.8 82-P-2A/B-M 
• 5 82-P-8A/B-M 
.4 82-P-14-M 
.4 82-P-15-M 
• 8 82-AG-4-M 
.8 82-AG-5-M 
.8 82-AG-7-M 
• 8 82-AG-8-M 

• 8 82-AG-9-M 
• 4 82-P-16A/B-M 
• 4 82-P-17A/B-M 
• 4 82-P-18A/B-M 
• 8 82-AG-6-M 
.8 82-P-13A/B-M 



203. 

204 • 

205. 
206. 
207.  
208. 
209 • 
210. 
211 • 
212. 
213. 
214. 

215. 

216. 

217.  
218.  
219. 
220. 
221. 
222. 
223 • 
224 • 
225 • 
22b • 
227. 

228. 

229, 

230. 

231. 
232. 
233. 
234 • 

235 • 
236 • 

DESCRIPTION 

Fire Protection Pump 

Fire Jockey Pump 

River Water Makeup Pumps 

Clari£ier Paddle Motor 

Flocculant Pump 
Coagulan~ Pump 
Floc. Tank Agitator 
Coagulant Tank Agitator 
Filter Water Pump 
Traveling Screen 
Scale  Inh ib .  S t i r r e r  
Bar Screen 

Plan t  Air Compressor 

Plant Air Compressor Aux. 0il Pump 

Fly Ash Conveyor Be l t  #I 
Fly Ash Conveyor Be l t  #2 
Fly Ash Conveyor Be l t  #3 
Fly Ash Conveyor Be l t  ( in  B ldg . )  
Motor Carriage Drive 
Fly Ash Conversion Belt 
Eotary Feed Valve Motor 
Fly Ash Conveyor Belt #8 t o  #I 
Fly Ash Biface Gaute 
Fly Ash Conveyor Belt 10A 
E0tary Feed Valve Motor 

Slag  Conveyor  B e l t  Gasf .  Co #2 
S lag  Conveyor  B e l t  #2 
Slag Couveyor B e l t  #3 
Slag Conveyor Belt #4 
Slag Conveyor Be l t  #5 
Motor Carriage Drive 
S!a E Conveyor Belt #7 
Slag Screw Conveyor 
Rotary Feed Valve 

MCC 

WT 
4.16KV 
WT-6 

l ip 

500 

5 

NO. NO. 
RUN STDBY L.F. 

- I 

- I 

wr-6 25 2 1 .8 
wT-6 i0 i - .8 
wT-3 1/4 i - .8 
WT-3 I /4  I - .8 
NT-4 113 1 - .8  
NT-4 1/3 1 - .8  
WT-6  2 0  2 - . 8  
WT-5 lO 2 - .8  
WT-4 113 1 - .8 
WT-5 5 1 - .8 

G 450 1 1 .5 

4.16KV 

DS-I 3 l I .8 

P-I I00 1 - .8 
P-3 75 1 - .8 
P-4 75 I - .8 
P-2 30 I - .8 
P - 2  7 - 1 / 2  2 - . 8  
P-4 100 I - .8 
P-2 1 - 1 / 2  l - .4  
P-4 100 1 - .8 
P-2 7-I/2 2 - .8 
P-3 i0 2 - .8 
P-I I-I/2 3 - .4 

P-i 15 2 - .8 

P-1 40 I - .8 

P-i 25 1 - .8 
P-1 40 I - .8 
P-I 15 1 - .8 
P-2 7-1/2 2 - .8 
P-2 60 I - .8 
P-2 2 1 - .8 
P-2 1-I/2 1 - .4 

K-6 

, EQUIPMENT NO. 

83-P-I-M 

83-P-2-M 

84 -P -2A /B /C-M 
84-CL-I-M 

84-P-3-M 
84-P-4-M 
84-AG-1-M 
84-AG-2-M • 
84-P-IA/B-H 
84-SF-2A/B-M 

84-AG-3-M 
84-SF-1-M 

85-C-IA/IB-M 

85-P-2A/B-M 

92-CV- 1-14 
92-CV-2-M 
92-CV-3-M 
92-CV-4-M 
92-M-1/2 
92-CV-8-M 
92-RF-1-M 
92-CV-5-M 
92-CV-SA/S-M 
92-CV-10A/B-M 
92-RF-~/S/C-M 

94-CV-lA/B-M 
94-CV-2-M 
94-CV-3-M 
94-CV-4-M 
94-CV-5-M 
94-M-I/2 
94-CV-6-M 
94-GV-7-M 
94-RF- 1 -M 




