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PITT5BUPGH N« 8
POUNDS/HOUR
fj. 0.0 O. 0 0.0 0.0 0.0 0.0 0.0
Ci a.M 3.7 27.0 9.5 17. C* 8.8 21.0 7.5

_______________________________ 2.M 1.7 7.6 2.7 5.1 2.5 n.a 2.5
M. I 1.8 13.2 s.c. H.3 15.2

NHi+ O.i 0.0 0.2 0.1 O. 1 0.1 0.2
is 1.2 5.R 2.0 3.8 1.9 5.3

NO, 2.1 1.9 8.8 3.0 5.7 2.8 s. a
c/ 5.7 2.5 li.T H.l l.C* 3.8 1 1.7

12.», &.H 5S.5 I3.B 25.7 12.8 59.5
OTHER DI5S01VED SOLIDS lO.^ 7.3 3H.& 12.5 22. 11.3 3h.8

■TOTAL DISSOLVED SOLIDS M4..S M(i.5 ^(i.S 31.5 1 5 imSA 52.3 9<..9 h6.5 imS.R

Suspended solids 0.7 0.7 0.7 O.H 0.2 2.0 o.c» l.O O.& 2.0 1.2

HiO 122230 I222SO 122230 82.730 33.500 3Al,3m 137 2M 2CM Stl 127.^0 asi.bts 127,467

OiOKlS o.3> — l.l 0.0
AIR (SCFM) IA.8ft.TI It.Bl’i.li 53.«Hln 33.4(113
HARDNESS(f>PM AS C«Co^ Z5M 2EM 25M 25m 25M 25H 25H ZSM 25S Z5H

TOTAL POUNDS 172277 n.i IG.8 I222TI 121.277 8*742 33.515 137313 25M.45& 127,228 SII.MM 55 5m 127.498
CiPM, AVERAGE 2MM — — 2Mm Zqg \Ct.<+ 73 783 275 509 25M 783 — — 255

PRESSURE. PSIG \o ■ s s 73 IS s 87 4b 2? 10 IO s 16
TEMPERATURE. °F & O <£>0 0 ^ 0 £ O Q»q So <Za <2.7 *7 Cal <So <oO <£o qo -

O O 0 0 O 0 O O O-SGs (-78 0- aq 0 O O 6-82-

-------------------------STREAM No.
MATERIAL^--— V

w

WESTERN SUB-BITUMINOUS
POUNDS/HOUR

Ft 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ct 8.M 5.7 22.0 8.& 15.1 7. fc 22.0 7.8

2.H 1.7 2.5 4.M 2.2 c*.s 2.G
isfd H. I 1 8 io.a M.2 7.M 3.7 lO.fr
NHH. a. 1 0.0 0.2 O. O O. 1 O. 1 0.2
S^iOc i.a 1.2 7.8 1.9 3.3 l.6> N.8
NO, 2.7 1.9 7. 1 M.3 2.5 7.1
cs 5.7 2.5 M.<i> 5.7 Cb.C* B.5 9.0
so» 12.5 a.M 32.2 12. G. 22.1 10.9 32.2
OTWER WSSOLVED SOLIDS \0A 7.3 28.m II. 1 13.5 s.? 28.H

TOTAL DISSOLVED SOLIDS M6.S 3i.5 15 i2i.m M7.5 S3.H HI.& 12 l.H

SUSPENDED SOLIDS 0.7 0.1 0.7 0.1-1 0.2 l.(^ O.Cd 1 .O 0.5 \.Cfi I.S

- Ha.0 122750 122250 122250 82.730 b^.soo 318.703 I23.S5C 218,823 I0P.H2I 318,703 1^491

OZONE O. 3 — 0.9 0.0
AIR (SCFM) lA.Sft.T) li.sft.T) 43.KP.5 41.1ft.SI
HARDNESSfPPM ASCaCO») 2 5M 2SH 25M 2 5H 2 5h 25*i 25M 25m 25M 25H

TOTAL POUNDS mm 17.) 14. a i2z,m 122J277 &27<m2 ^,5)5 3I88*<> 123.338 2I8P07 109,4^3 3l 8,82a MS 1^507
GPM, AVERAGE ZUH — — 2hm 2MM 79 Cw57 2H& H3& ZIP ^57 — — 247

PRESSURE. PSIS 13 IO & & IS 5 87 4a 22 10 5 IO
TEMPERATURE. 'F ^ r~5 O <£.0 Ci O C Cs 0 £>C ^>0 <2>3 (£0 G 0 90

O O O O O O O O 1.12 l.l? o.Sfi O 0 O
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---------------------- STREAM No.
MATER IAL -------

♦ ♦ 4>
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a

R

S

T

y

PITTSBUNkH li« a 
POUNDS,/HOUPv

FjL 0.0 o.O 0.0 o ,o o.o
Cj iT& n.fo 0.3 0,0 17.5
Ms- S.i 5. 1 O. t 0.0 5.0

8. Cp l.O 0.1 0.9 8.4> 36 9<b 17. Cd\ 15
MH*4. 0.1 O- 1 a. l o. o 0.0
S^Ot 5 6 5.S 3.6 0,0 0.0
NO, S.I S.I 5.7 0.0 0.0
c/ l.to l.Co 7.4, 75 75 ■23.2
soa 2S.1 0.1 0.1 0.0 25.-) 25.7 0-0 0.7 36.2

oma dissolved solids 22.Co 1.0 0.1 0.9 2 2.4, 22. C* o.o 1.0
TOTAL DISSOLVED SOLIDS o.s O.S 2.7 0.3 2.H Pi.P 103.9 0.0 121 1 lfe.6 159.2 382

SUSPEKIDeb SOLIDS l.O 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

HtO 7287. H62 G8GI 101 «*I5H 25H.36I 25H,3w IOOO 383 7244 503 120

HAWNESSfpPM 7 5^

TOTAL POUNDS 7 7AM >285 G84.H lOl gist 2SM.4S8 254 458 IOOO 504 7561 158
GPM. AVERAGE SOP 7.<i 15.7 l.H 12.5 BOP 509 2 0.8 14.5 1.0 0.2

PRESSEnKETFSTS s IS 25 29 35 20 Q> & 3 a 5
TEMPERATURE. °F Col Col Co7 cn Col Li,-? 67 67 67 Col 6 o <20
EWTHALFT, MM BTV'HR O.oi \.1h 0 01 O.OS O Ol o ov 1.76 0.01 o O 05 o O

------------- -^STREAM No.
MATERIAL -----------

♦ <P <^> 1F
V

.

V

\N

X

Y

WESTERN SUB-BITUMINOUS 
POUNDS/HOUR
Fjl. ■ o. o 0,0 0.0 o. o 0.0
Cd 15.1 15.1 0.5 0.0 14,6
M»- H.H H.H 0.1 o. o 4.3
Md l.H 0.8 0.1 0.7 1,H 32.S H 1 16.7 56 15
NHu. O. 1 0.1 O. 1 0.0 0.0
s^: oz s.s 3,5 5.5 o.o 0.0
NO, ha 4.S H.9 o.o 0.0
CJ> U-Co 03 63 S6.2 23-2
SOm. 22.1 o.o> O. 1 0.5 22,1 22.1 o.o O.Cp
OTHER DISSOLVED SOLIDS ip.5 1.0 o.l 0,9 IP,5 IP.5 0.0 1.0

total dissolved solids 0.5 SS.M o.s 2.M 0.5 2.1 65,H 69.H 0-0 i Oh IOO.H 142.2 382

SUSPENDED SOLIDS 1.0 t.O 0.0 0.0 0.0 0,0 0,0 0.0 0.0 0.0 o.o

HaO 2i& B2i 1105 5POI CoOl 529h 218.823 2I6.&IS 660 32 P 6230 4-H3 120

HAfePNES5(ppM ASCiCOi)

TOTAL. POUNDS ags 2I8.P01 MOM 5P03 C.O! 529<c 7I&90T 218952 &<±o h 33 6330 531 158
GPM. AVERAGE HbO 2 2 n.8 1.2 lO,6> h3& M5& 1.7 0.7 |2.5 0.<9 0.2

PRESSURE. PSI6 s MB 15 25 2l+ 2P 35 20 G> 6 9> a 5
TEMPERATURE. °F 4.3 69 69 69 69 6o 6 9 Oi o
ENTHALPT, MM BTU/HR O 07 I.P1 O 01 o OS* 0-0/ 0-05 1.97 7 0-0/ o o oo o o

NO. REVISIONS MTI •T CM'P NO. REVISK5NS MTI •T CH'B NO. REVISK*MS »ATI ■v e M'D •Arc •Y DATE DRAWING STATUS T'TL, PROCESS FLOW DIAGRAM
AREA 217

WATER TREATMENT
CT WATER SOFTENING

aoojscr NO

7051
ONAWINO NO

2I7HOO-5B

DS

zA DC-DEMONSTRATION CONCEPT MN SWH JWH A A PRELIMINARY ISSUE '' WE CFA JVM MSMN10 kJOBL&TT 12 a-79 IMUBO DATC
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f-'QH BWWOVMO—»

|2l7-IOO-f/

2I7->W9K-I.i'

ZI7-IOO-3A,

ZI7-100-4

PROCESS AND POTABLE 
WATER OZONE 
CONTACTOR 
ZI7-359Z4-

ZI7-IOO-3i COOLING TOWER 
MAKE-UP TANK
217- 34-ZI7

PROCESS AND 
POTABLE WATER 
STORAGE TANK 
217-34932

:n- 474H

ZI7-I00- 3A PLANT PROCESS 
—►AND POTABLE 
'HATER DISTRIBUTION 
SYSTEM

PROCESS AND POTABLE 
POTABLE BACKWASH WATER PUMP
AND REGENERATION J/t4/W-/2
PUMP 2IT-VIM-I.Z •

CARBON FILTER 
BACKWASH PUMP 

2)7-W7t3-/,2
COOLING TOWER 
CATION EXCHANGER 
REGENERATION PUMP 
ZIT-<mil-l,2

COOLING TOWER
make-up pump
217-*1221-1,2

STREAM No.
MATERIAL

ILLINOIS NO. 5(6
POUNDS/HOUR

OTHER DISSOLVED SOLIDS

TOTAL DISSOLVED SOLIDS 133.7

SUSPENDED SOLIDS

255039SOO
OZONE

HARDNESS (PPM ASCjCOs)

total pounds

ENTHALPY, MM BT\j/hR~

"’>■« PROCESS FLOW DIAGRAMDRAWING STATUSDATCREVISIONS REVISIONS AREA 217
WATER treatment 

WATER STORAGE
7051/5\ DEMONSTRATION CONCEPT 7S\ PRELIMINARY ISSUE NOBLETT

PDBP RECORD AND DPPDPRELIMINARY ISSUE 217-100-6 AROM COMMCNTI A»o/0«HUGHESFOR BASElimnq ENERGY TECHNOLOGY 
FOSSIL ENERGY PROGRAMS

U S DoE
PCBP RECORD AND DPPD

CONTRACT NO. EF-77-C-01-2012
MICPAMO POP THI

ILLINIIS CIU USIFIUTIH CHIP
DRAVO CORPORATION PITTSBURGH, PA.
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^ ag-ooi-iizA B C D E F G H J K L M N O

—-------- IN. ❖ ❖ <#> ❖ ♦

PinSBURGH NO. 8
POUNDS HOUR

0.0 0.0 0.0 O 0
C4 8 8 0.1 0.3 8.9
M, 2 5 0.1 0.1 2 5
Nt *+ 5 II.4 1.0 38 412
NHa O | o.o 0.1 02
s,o2 I-9 1.2 3 8 5.6
NO, 2 8 1-9 S.7 8.3
Cl 38 2.5 7.6 11.1
SO, I2-8 84 0.7 25 7 37.5

OTHER DISiOLVCO SOLIDS II.3 7.5 1.0 22.6 33-1

total dissolved solids IS.O 48.3 1.0 32.9 o.S 2.7 103.9 47.9 46.9 148.4 0.3 0-3

SUSPENDED SOLIDS 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0 2 0.2 0.6 O.Q 0.0

H,0 39500 I27 J80 2550 82730 1282 6861 254361 122230 119680 372000 686 712
OZONE 0.16
AIR (SCFM) 8.1(1.ft) 81(1.7)

HARDHESS (ppm AS MO,) 25*+ 2S4 SB 88 88
TOTAL POUNDS 3SSI5 I 27 228 255/ 827^3 1283 6864 254 466 122278 8.3 8-1 119727 372148 686 712
GPM AVERAGE 79 254 5.1 Ifrfc 2.6 13.7 509 244 - - 239 74^ 1.4 1.4

PRESSURE PSIG I? 22 £Cb l£> i& 20 IS> IO <5 5o 5o 17 17
TEMPERATURE V 60 <£1 6 O 60 G1 61 67 60 60 60 60 <37 4.7 67

ENTHALPY MfT BTU/HR O O.B^ 0 O OOI 0 OS 1.78 O 0 O 0 1.60 a oi 0 01

9

R

S

T

u

imiiir —SIJEMJ!*- ❖ ♦ ♦

WESTERN SUB-BITUMINOUS 
POUNDS/HOUR

F« 0.0 0 0 0.0 0.0
C« 7.6 0.1 0.3 7.7
"t 2.2 0.1 01 2 2
N, 3.7 11.4 0.8 32 5 35 3
NH, o.l 0.0 0.1 0.2
SiO, 16 1.2 3 3 4.8
NO, 2 5 1-9 4-9 7 2
Cl 3 3 7.5 6.6 9.7
SO, 10.9 8.4 0.6 22.1 32.2

OTHER DISSOLVED SOLIDS 9 7 7.3 1.0 19.5 28.5

TOTAL DISSOLVED SOLIDS ISO 41.6 10 32.9 o.S 2 4 84.4 47.9 46.9 127.7 03 0.3

SUSPENDED SOLIDS 0.2 0 5 0.0 0 0 0.0 00 0.0 0.2 02 0.0 0.0 0.0

H20 39500 109421 2550 82730 1103 5901 218843 122230 II96SO 320000 620 640
OZONE 016
AIR (SCFM) 8.10.8) 81(1.7)

HARDNESS (ppm as C<.CO,' 254 88 88 88
TOTAL POUNDS 39515 109463 2551 8274.3 1104 5903 218932 122278 8.2 81 119727 320128 620 640
OPM AVERAGE 79 219 5.1 166 2.2 118 438 244 — —: 239 440 1.2 1.3

PRESSURE PSIG IB 27. 2£e IS 1 £ “27b- 20 IS IO B BO SO n 17
TEMPERATURE ‘F 60 60 Go <2.4 <2.4 4° 60 <2>0 40 60 64 69 64

O 0 0.05 LjzJ 0 o 0
p— 2.59 O Ol 0 O!

^SJC-PEmoKISTgATIOKl CoMCe.PT
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/2\[PR£LIWlfOAg.Y 'SSUfci'omIO
/SvPgeuWiMAgY I6SU& PV

Am
a:
a:
a:
A'

MTI IT CH'ft

FOR BASELINING
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SWH
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SWH JWH MAVO AAAD

ICOQ AMD

DOE AM D

BY

v^oeLt-?
M. KERN
HUGHC5

•28.8o PPBP RECORD *» PPPP

DSVo

OHAWINO STATUS

PDA COMMKNTt AMO/O* 

AAAAOVAL
KOI CUITOMCN ARABOVAt 

ANO/OB COMMKNTt

ABBBOVAL FOB
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t5-ao

CIO

PROCESS FlCM DIAGRAM 
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B H K M N PI z-ooi:Zifr
ZIT^WS^I,
217-100

•W. SOMP
.217-100-2 A

2l7-mM3-U
2.17-100 -4A

^FILTERED WATER 
DEIONIZER 

CARBON FILTER
2I7-N-S909- 1,2

BACKWASH

HE■4-7713-
217-100-6

FILTERED WATER 
DEIOKIIZER 

217- *47 913

REGENERANT, RINSE, AND BACKWASH WASTE STREAMS

TO ATM-

AIR

AIR BLOWER

ANION
UNIT

(2 units;

CATION UNIT RINSE

2 IS 

216
- 36206\
•loo-is/

’ DE^ASIFIER 
PUMP

ANION UNIT RINSE ^INTERMITTENT) /2I7- 479$0-1,2

deionizer backwash ^intermittent;

ZI7-I00-U
'-41464-HZ

vZJ7-|00-ll

CAUSTIC REGENERANT £17-47713

ACID REGENERANT
\2I7-\0Q-*
^47913

f!7-100-s

MUTlIuil ♦ ❖ 1 ♦ ♦ <§> ❖ ❖ ❖ ♦ ♦

POUNPS/HR ILLIKIOIS Has- *6 PIT ’SBU kQH h42 « WE55TER si SU!3BITU M1NC)US

F* 0.0 0.0 0.0 o.o 0-0 o.o 0.0 0.0 0.0
Ci. 9.H 0.1 —rr 9.5 O.l 9-4 8.4 o.l 8.3
nr 2 7 O.l 2-4 2.7 o.o 2.7 2-5 0.0 2 5
N* 4.7 0-1 19.0 4.4 o.l 18.5 4.2 0-1 17.1

0.1 0.0 O.l O.l o.o O.l 0.0 o-d 0.0
s*0t 2.1 0.0 2.1 2.o o.o 2.0 1-9 0.0 1.9
NO, 3.1 o. 1 3.0 3.0 o.l 2.9 4.4 o-l 4.3
C2 4.1 0-1 4.o 4.1 O.l 4.0 3.7 0-1 3.4
SOh 1 s.s 0-3 S 8.6 13.8 0.2 59.1 12.4 0-2 53.5
OTHER DISSOLVED SOLIDS 1 1-4 0.2 1 1.4 12.S 0*2 1 2.3 ll.1 0.2 10-9

TOTAL DISSOLVED SOLIDS 0.5 SI.7 0.3 SI.7 o.o 1.0 0.0 0.0 IIO.I o.s 52.3 0-Z 523 0.0 0-8 0.0 0.0 112 O.z 47.S 0-2 47.5 0.0 0.8 0.0 0.0 1048

SUSPENDED SOLIDS 0.<m 0.6 0.0 . o.o 0-0 0-0 0.0 0.0 0-0 0.6 0.6 0-0 ao 0.0 0-0 o.o 0.0 0.4 o-t. 0.0 0.0 0.0 0-0 0.0 o.o

X 0 c*a>\ I34ZI9 481 13420 7432 136219 3988 2346 13744 484 IS726C 484 137240 7491 I3726C 3921 2252 13844 620 123950 4 20 123 9S0 6940 123950 3533 2058 12531

HzSOh (ioo%) 46 44.4 42
N«.OH 0007.) 25 24.4 22.4

TOTAL POUNDS 682 I34Z7I 481 134271 7432 I342ZC 4034 2371 13876 687 137313 484 137312 7631 137241 3947 2274 13974 42.1 123998 6Z0 123998 4940 123951 3575 2081 12435

GPM. AVER At, E 1.2 111 1.2 272 IS 272 8 4.8 28 1.4 275 1.4 275 (S.4 275 7.8 4.4 28 1.2 248 1-2 248 13.8 248 7 4 25

PRESSURE. PSIG ft? i? 77 2&> 45 2<2? IO <2> a? 17 77 4-5 2.6 76 IO 67 i? 7? ?4 24 to

TEMPERATURE, °F 4>S <2>A <£.A 92 70 92. 1 Id 7o ti7 £>7 £7 C*7 7o 92 no 7o <2>ft 71 92 l»Q 71
ENTHALPY. MM BTU/HR O. Ol l.0<l 0-01 i.oq C.2.4> l.3G> 0-13 0./4 0-01 0.961 o. o/ O.COi O 25“ I.B7 0*13 D.ll o. 14 0-0/ 1. IZ o- oi I.IZ D.iz 0.10 O-14-

u

iA
A
8
§:

OC-OEMOHSTKM’tON CONCEPT MN JWH s:

A
A
A
Aa:a:A

•ATI tr CM'B

A PI,CI nAuuam TMir
^ PRELIKAlUAEY ISSUE
A£

8
A
A.
L-

REVISIONS

FOR BASELINING
3k PDBP record and DPPD

mu

I HN

A

CFA

SNH
MN

JNH

1WH
JWH

il-H’Tf
J.IgyPOECgyK

Doe 4RR0

I Zt'&O POBP RECORD AND DPPQ
•31-SO

MMu
•i 5 h

OMAWINQ STATUS

FOR COMHIMTft A MO/OR

FOR CUITOMKR AFFROVAl 

ARO/OR COMMtHTt

AFFROVAL FOR 

CONSTRUCTION

fr’S-ao

gw.

PROCESS FLOW DIAGRAM 
AREA 217

WATER TREATMENT 
FILTERED WATER DEIONIZATION
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CONTRACT NO. EF-77-C-01-2012
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RY

DRAVO CORPORATION PITTRRURON, PR.

RNOJSCT NO.
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TE
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«—OW PMMVMO—t

1C HEADER

W»TH RLTERED WATER DEIONIZER 
f 217-4-7? I ^

HEATER

MIXING 1 EE
ZI7-IQO-II

REGENERATION RINSE
REGE.NER/\TIOK/

CAUSTICACID
DAY TANK PLANT AIR(lNTERMITTENT) 

WASTE INTERMITTENT
MIXED 

UNI 
(2 UN

REGENERATION 
(INTERMITTENT^

BACKWASHflNTERTIITTENT)

CAUSTIC METERING PUMPSACID METERING PUMPS

PRELNMMY

COAL ILLINOIS NO. 5 i & PITTSBURGH NO. B RN SUBBlTUMINOUSPOUNDS/HR

TOTAL DISSOLVED SOLIDS

TOTAL POUNDS 2081 3 530 203S

PRESSURE, PSIG
TEMPERATURE, ”F

I. 37ENTHALPY. MM BTU/B?T O. o.ll o.to 0.07

PROCESS PLOW DIAGRAM 
AREA 217

WATER TREATMENT 
FILTERED WATEJi POUSHlN^

REVISIONS DATE RAWING STATUSREVISIONSREVISIONS
^DC-DEMOKJSTRATION concept PRELIMINARY ISSUE. NOBLETT

PR£LI/VM>4ARY ISSO& :qrd and dppp

FOR SASEUKJIN^
ENERGY TECHNOLOGY 

FOSSIL ENERGY PROGRAMS 
CONTRACT NO EF.77-C.01-MI2

PCBP RECORD AND DPPD
ICOO AMD F0« CU ( ft* AMlKWAi 

ANO/& | jiMtNTt PREPARED POR THE
HIINIIS CIU CASIFICATIM CKIIF

DRAVO CORPORATION PtTTIRUROH.PA.



I—OH eXMVMO—»
B H K M N PI G-00\-LT3

--- -----------------------------------------------w~ \2I7-I00-II

/gs /2I8-41108

Xli8*ioo.|B

_____
^-47720 \

2/7-412 3f-L2

217-IOO-M

CONDENSATE 
DEIONIZER 
FEED TANK 
217- 34-222

17-47720
217-100-11

07-45207-
217-100-IOiioaS

lATElUL — <§> f¥lf¥l!♦! 141m 4 141141[♦1[ ^ hfim J# W A.W w
COAL

POUNDS/HOUR----- ----------
ILLINOIS NO 5S6 | | PITTSBURGH NO. 8 WESTERN SUBBlTUMINOUS

1

1

TOTAL DISSOLVED SOLIDS 1.2 3-9 5.1 5.1 b.O 6.0 0.0 0.0 l.O O.b 4.3 4.9 4.9 6.0 fo.O o.o 0.0 l.l 0.7 36 4.6 4.5 5.4 5.4 o.o 0.0 0.9

SUSPENDED SOLIDS 0.1 0.0 0-1 01 o.l 0.1 o.o 0.0 O.o 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.1 01 0-1 0 1 o.o 0.0 GO

Hz0 fa9909 228370 198179 296179 354L57 JS46S7 469145 469145 56 378 37030 253929 290959 290959 3SS865 335S6S 4712/2 471272 b49£>b 43943 111145 165168 215188 3I99IS 313915 424101 414101 SH717

OZONE. O.b 0-6 0-5
AIR (SCFM) 168(36) 161(6.1) 181(6.1) 183(10) 185(6.2) 162(75) 25.D(5U 25.866

TOTAL POUNDS 4.9910 128374 298184 298184 3S9LC5 I&& 35M665 469145 469145 18.7 181 5637 9 37031 253933 290964 290964 3SSS7I IBS 355371 471272 471.172 29.1 18-5 b4907 43944 411149 165193 265193 319920 Ifcl 319920 424101 424101 16.3 258 5 47 28
<;pm,averaqe(@«o*f) 140 4-5b 59b 59b 709 709 938 938 113 74 508 562 582 711 712 943 PJ 130 86 442 630 530 440 640 848 848 109

PRESSURE. PSIG V 'll 2.0 10 Zi 6 55 30 40 IO £ IO 21 21 20 10 13 5 55 SO 40 10 5 IO zT~ 11 20 10 23 & 55 50 40 10 5 IO
TEMPERATURE.-F m m 21? 104 100 CO 10U 92 1C. 1 CoO loo 77 112 112 212 103 too GO 100 q* <3o loo i 77 212 212 212 100 &o 100 qz ■sq I <£o loo .77—
Enthalpy, mm btu/hr 1 3.10 O JML £L3d o o I5.0& o ^^11 I.IO 4o-34 11.92 114.S5 153.89 1 O o^.

u

w

s
OC-DeMOWSTRATlOH COWCt.PT

5

g

MVIWONS
SWH JWH A

2
A
A
A
A
A
A

7^\ prelimihary issue

Si
s:a:
a:
n

REVISIONS

:s
PBELIMIKlAC-T ISSUE

PW BASEUKMKI^
PC6P RECORD AND DPPD

&MN

CFA JWH

MN
SWH

5a

JWH
MN SWH JWH

ICOQ OPD

•Y

NOBLETT
Izyooec2y|t.

HUGHES

i 2-l5-W»

12-39-79

.i-ze-flo
1-30-oo

DRAWING STATUS

'PDBP RECORD AND DPPQ

FOR COMMKNTt ANO/0*

FOR CUtTOMCR AFRROVAL 

AND/OR COMMKNTt

ARRROVAL FOR 

CONtTRUCTION

3-15-SO

'R?Z

T,,L, PROCESS FLOW DIA^RATI
AREA 217 

WATER TREATMENT 
CONDENSATE COOLING

U.S.DoE ENERGY TECHNOlOGY
FOSSIL ENERGY PROGRAMS 
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PigQI-OOI-Z.12A B c D E F G H J K L M N O

Mmiiw — <§> s:w ❖ v ❖

9

fi

s

T

y

PITTSBURGH NO. 8
POUNDS / HOUR

Nd 3.7
SO* t I.S
OTHER DISSOLVED SOLIDS 4.0

TOTAL DISSOLVED SOLIDS o.o 4.0 0.5 4.0 0.0 0-0 0-0 0-0 o-o 21.S 0.0 0-0 0-0

SUSPENDED SOLIDS 0.2 0.2 0-0 0-0 o.o 0.0 0.0 0-0 o.o 0-0 0.0 o.o 0-0

H{0 7(2 355845 712 3SSB45 355845 4.4 3318 0-9 3799 7124 3.4- 20953

HtS04 (IOO*A) 11.9 HZ-«
N&OH 000%) 4.4 2Z<

TOTAL POOtJDS 712 3SS87I 712 3SS87I 355SUS 12.S 3318 12.8 3799 7144 H?-Z 44-2 20953
QPM, AVERAGE 1.4 7IZ 1.4 712 712 <0.1 4-4 <0.1 7.4 14 <0.1 <0.1 42

E ------------ 1

PRESSURE. PSIO Co £>5 17 45 20 p 27 & 27 lo II II 27
TEMPERATURE/F 100 1 oo Col IOO loo £<=> <32 CoO 92 loo 60 98
ENTHALPY. MM BTU/HR 0.03 0.01 i4.ii 14 ii O 0.11 © . 0-12 0.29 © o 0.47

lixiiuL > ❖ 4r
V

w

X

Y

WESTERN SUB-BITUMINOUS 
POUNDS / HOUR

N* 3.3
so^ 10.7
OTHER DISSOLVED SOLIDS S.H

TOTAL DISSOLVED SOLIDS 0.0 SH o.s 5.4 0-0 0.0 o.o a.o 0.0 19.H 0.0 0.0 0.0

SUSPENDED SOLIDS 0.2 0-2 0-0 0.0 0.0 0.0 0-0 0.0 0-0 0.0 0.0 0.0 o.o

h2o <i 4 O 319915 440 319915 319915 s.a 3004 0.8 339H 4405 23.S 3.4- 4398

HZSO«(IOO%) 10.8 *+3.6
NaOH (100%) 5.8 ' 23. S

"'TOTAL WundS------------------- GHO 319921 440 319920 315915 11.4 3004 II .4 3394 4424 HT 47.0 4396
GPM. AVERAGE 1-3 440 1.3 440 440 <0.1 4.0 <0.1 4.8 12.8 <0.1 <0-1 12.8

PRESSURE, PSI6 ■ ^0 55 17 4% 20 p 27 5 27 IO 1 1 II 27

TEMPERATURE,‘F too 10ft (GR loo IOO G.o 92 o 92 Iqq C,o 92
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FOAM TRAILER 
219-4^702

-Fire truck
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FOAM
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RAW WATER R6SERVIOR
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RATER TREATMENT 
FEED PUMP 

2I<T4II04-I,2

FIRE PROTECTION 
Pump 
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^ 19 -4-1901 - A

FIRE PROTECTION 
PUMP

FIRE W^TER 
JOCKEY PUMP
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2.I9-H190I-& ZlP-^1901- C
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PUMP
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FIRE PUMP SYSTEM 
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AREA 20
ENER4Y BALANCE SUMMARY

MM BTU/HR
(BASIS '. WA7ER (? 40*E )

ILLINOIS No.5<G, PITTSBURGH No.B AND WESTERN SUB BIT. ^

ILL.NOIS Mo. S4
PITTSBURGH M».8 1 WESTERN SUB-BTUMINOUS |

ALL COALS

WATER,HtO Hfe-tSOS 2C67 H4.TSS0 sm24 '2G)87 5\S8ll 4S&T33 ?&87 441480

TOTAL DISSOLVED SOLIDS 177 \ ITS ISS \ 19)01 IC>7 1 168
SUSPENDED SOLIDS SS 1 3S lO? i 37 as V 34

PI ALKALlNlTYfrfW AS CiOWl IS7 iTT IS7 IS7 157 IS7 157 157 157
TOTAL HARDNESS (PPti AS QCO,") 254 254 254- 254- 254 254- 254 254 254-

.

------------►

----------- 2--------------------

TATAI • /-\

SERVICE CONTRIBUTION
fi

^-2--------------- ----

-twrAi • r>

PH 7.J-8.2 7.3-8.Z 75-8-2 7-3-8.2 7-3-82 7.3-S.2 7.3-8-2 7.3-S-Z 7.3-S.2

I

ENERGY IN'. ENERGY OUT:
o o

NET ADDITION / SUBTRACTION

(+) <-> 
o

TOTAL POUNDS/HOUR. 4ABIT3 2o.as S4T806 5lM?\ SI4C4U 43ftOH& 4S1682
aPK , AV&RAGEr ‘iSO S-H IQ'S?) : S.4 1028 678 S.H B8S

1

MM G>l\LLONS/DA - AVE. 1.^4- I.3S 1.H7 \.46 l.2Cfi L?7
PUMPlMA) RAT> &PMI 2000 25 2ooo 2ooo

PRESSURE , PSia I iB p 22 V q ^is- 22 1 25 1 2 S 12=, i2S

temperature, *e Go (20 <X> cpo 60 (20 £0 30 60 30 30
E»4thalpya mm aru/H* o o o o o o ^^HO 6 ______________________________________

M. iwt«oNa E CM-O E HO. r RCVISKDNS MTK ■T CMO no. r RCVISX
—MM

9NS MTC •T CM’O E r BY J DRA\VINO STATUS |1 TITLI1 PROCESS FLOW DIAGRAM
AREA ZIP

RAW WATER RESERVIOR £
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7051
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FOSSil ENERGY PROGRAMS 
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PRELIMINARY

EQUIMIENT LIST

ITEM M. DESCRIPTION

219-4U04-U2 HATER TREATMENT FEED PIMPS

219-47901-AAD FIRE PROTECTION PUMPS (DIESEL)
219-47901-8 FIRE HATER JOCKEY PUMP
219-47901-C FIRE PROTECTION PUMP

NOT APPNOVfB PON 
CONSTRUCTION

MO REVISIONS IRATK BV CM-B APPoj MO REVISIONS MTK BT
.1

<H'B A^t MO. REVISIONS MTS BT CM'B A^O

S frc t«>! C.,..,! .. Jpj. i 1 A
/zsLte* *r<. D**# Tv

TV 1 AK /\
A : A

Aj 1 1 ! A
! [a 7^T—

' • ' ! 1 !/\: i ; :

u

w

tMAVO A»»0

tCCC A»AD

D-^E t>PPz

SCALI " = /•-

DRAWING STATUS

or. offd

POM COWHCMTt ANO/OM 
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204- IQO-HA ~

tO^PHTMA 
COOLER X 

/*\120-SIS0%

U&PHTHA. COOLiB X 
120 - SIBO*

(I UTEF.MlTTE.klT)

MAPHTHA COOLER M 
IZG - 5J90&

WATER
CHILL&R

23Q-4»WOI
□

s*1

KJKPHTHA
DAY
220 •3‘WK'2

J

Chilled water
pumps

220

M APHTHA 
TRAKiSPEP 

PUMPS 
220 -H|S42*I,1

OFF-SPEC 
UAPWTHA TAkJK 
220«S4H2S

TANK VENTS TO 
'HCKhAt OXIDIZER 

ZI4-M-4I0I 
FJD. 2I4--I00-2

u

OFF-SPEC kJAPHTHA 
PUMP 

220 - 4-14 45

TO TANK 
CAR

OFF-SPEC NAPHTHA 
LOADING PUMP 
220 - 4-14 4fe*

NAPHTHA CIRLH-ATIO N 
PUMP

220 -41444*.1.2

kj APHTHA LOAOIMQ 
PUMP

2 20 - 4*1 I SI
204-SS4S0
/IA*MO*IOO-%

u

IUINOIS NO. 5 A 6 
POUNDS/HOUR

Ch
OIL (PHEHOL)

HKPHTHA

TOTAL pounds/HOUR
A\Q MOLECULAR NllftuT
ACFM
GPM
PRESSURE, PSlG

TEMPERATURE , *F
e^Br.^aTu/HR. lo-'*a

5742
ss.ie

ne
100

MfHTHA
Twmrn

305
*74
3415

574 2
85.18

10.5

70

revmb
RATE

2l.<b

•Aram
UMNN6

303

3415

3742
83.18

10.5

70
.04

RATI

215

CHILLED

WATER

SfrSS
18

*0.114

CWlUfcO
WATER

3500

3500
18

7.0

40

CHIIlEO
WATER

5. see

3688
lb

30
-0.057

CHkLED
WATER 
/X NT.)

J>500

3300

7.0

30

AREA 220
ENERGY BALANCE SUMMARY 

MM BTU/WR f"

-^-si

0.03

SERVICE CONTRIBUTION

COOLERS - 0.08

HEAT OF 
REACTION 0

VESSEL*

WET INCREASE 0.13

O-IS

0.33

ENEBG'I IN 0.90 NET AOOTTON 013 ENB36V OUT 1.03

■V DATE drawing status

MSMMO HL JESTER. 3ZMT9 ItiOCO ©ATI

MMWN JPV i-2vao POPP RECORD AND OPPO Z i'i So
CMICKIO K. NMC.LIT 1-30*80 AO* COHHIHV* AHO/OH
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M
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AREA 220
ENERGY BALANCE SUMMARY

MM BTU/HR

NTTMUItGH NO. 1 
POUNDS/HOUD

NMMTHA iwtrmA
TKAIOfW

PUHRN6
WTE

NNHDH
IDNXHG

pwrino
RATE

CUkUlO
MTER

CWIullD
WATER
(IMT)

CWu.60
MATER

CHILLED
WATlN
lIHT.T

TOTAL SOLIDS »
liO 126 125

OIL CPHENOU H5 43
NAPHTHA ISHS IMS IfrMS

—2^------------

CO!

<fr> °-0M—»

sf"vic.E tomueurioN

heaters +0.Z5
HiO 5000 3500 5000 3500
HtS
NHa

\liy

-------------

s£\ 0.40

COOLER* - 0.0*

HEAT OF
REACTION °

HEAT loss:

Nr

o.rt /Ck <S> ’

siK o 

---------- --- ------------

0-37 /fiv 
"W —*

/N o ot m

vessels

NET INCKEASe 0.16

----------qP"**

0 <6>*.
-------------1 vy

TOTAL POUNDS/HOUR leiH (SIM 1514 5000 3500 %ooo 8SOO FNFRGY IN 0. S3 NET ADDITION <0 0.16 ENERGY OUT O.BI
AVG MOLECULAR WT. 85.ST 0567 85-87 10 16 10 IS 1 ..........1

ACFM
GPM 5.1 5.1 2I.G 5.1 275 <* 1.0 b 7-0
PRESSURE, PSIO 30
TEMPERATURE, *F 100 70 10 HO HO 30 50
ENTHALPY. MM BTU/HR O-0*f 0.01 0.01 •0.O4.J •0.05

y

iauiuT—

UAPUTUA

_______
WfcPHTHA
TIANSfHR

■Jy

PUMNfl6
RATE

—
W

UKPHTHA
LOADING

W

runrmfe
RATE

CHILLED

RATER

— W
CmiiuSO

WSATiH
chilled

WATER

-$r

chilud

(I KiT.')

-

AREA 220
ENERGY BALANCE SUMMARY

MM BTU/HR

y

w

2L

X

WESTERN SUS-IITUMINOUS 
POUNDS/HOUR

TOTAL SOLIDS
_

c« 172 172 172
OIL (PHENOL) 38 38 56

-------—

NAPHTHA I9B5 »GS5 1983 —

y*\. 0.05

advice contribution

HEATEKS + 0.4-0

COOLC^S -0.04-

HEAT OF
REACTION

heat loss

VESSELS

WET INCREASE 0.3A

0.01 /ftk 

CO, —

Hl2 4000 3500 4-000 " 3500
-Jhl

s4\ 0 3° ^

—“—

0 ^

NHa

<>■«*. °.y...............—

-■<$> °------------- .ft«. <6> ,.

0 03

TT

0.01
—-—

TOTAL POUNDS)hour 2215 2215 2215 HOOO ^500 HCOO _ 3500 ENERGY IN Q.SQ NET addition: .Q.JE ENERGY OUT 0.8«
AVG. MOLECULAR WEIGHT 8325 &6£5 80^5 ia IS IS 18
ACFM
GPM fc. 1 fc.l 21.6 6.1 275 8 7.0 s 7.0
PRESSURE, PSI0 30
TEMPERATURE, *F (00 TC 70 HO HO 50 50 '

-Q-QS pj j _____ 0.01 •o.oa *0.04-
mcviaiONs MTI •r CM'#

r
M#. UV1WONS MTI •T IK'D NO. RBVWK

L
>N«

—cqr IN'# ■Y 1 DAT
e'I

DNAVVINO STATUS Ml* PROCESS FLOW DIAGRAM

AREA 220 FACILITIES
MAPHTHA PRODUCT STORAtoE

RDOJICT we.
7051
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DAY TANK 
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^INT.^
COND.

N&6 FUELOIL 
STORAGE TANK 

«LO-3<+7ZS

LOVJ PRetSURE 
STEAM _

(so)

[«I|

COND.

«0-34121
220-100-3 /

220 -34330 \
V 220-100-3 /

N3£ FUEL OIL
day tank

2ZO-349Z4 -l,Z
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2ZO-3HI22

TO FLUSH OIL 
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I k

TO TANK CAR TO TANK 
CAR
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TRANSFER PUMP 
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NA3 FUELOIL 
LOADING PUMP 
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Aja 2 FUEL OIL 
LOADING* PUMP 
220-

FLUSH OIL 
PUMP 

220-‘flS4S

lutifiT'—ilUlUJ*-w ~w W ¥ IF ■" ““ "S'

ILLINOIS NO. 5 A « 
POUNDS/HOUR

MO.2
POtL
Otw

»a<3.£>
Rulu
OIL

Mo.O
ROtw
Oil

PimPiwQ
RAT%

Mo. 4
PUtL
OIL

'Tax"PURL OIL PUPIRIN* R»AT»

Mo.2
PUBL
OIL

-Sr"
RUAkOIL^UMPTHCl

RATRi

"rfir
FUEL
OIL

u§?‘r'
Furl oil
"HBr

■POTT
Full OH. 
TWRftFM

NAPHTHA 1033 1033 1,033
OIL 13,703 E8M 8,898 3,6SI 13,303 13.903 6898
H»0 26 24 24

t
TOTAL fouNbs/HOUR 13,972 A 896 «.898 3,651 13,372 13.972 8898
AVG-MOLECULAR WEIGHT 183.32 30/.43 307.03 307.63 163.32 183.32 30303
ACFM
GPM 32.6 17.2 17.2 •rt.? 7.2 2TS it.b <oS 32.6 275 17.2
PRESSURE. PSlG SO s-o SO SO SO SO SO i
TEMPERATURE, *F I3A 130 140 130 136 138 130

0.2T*

y
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A
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pinsiuitOM no. i
POUNDS/HOUR

N«a
FUELOIL

MS 6 
FUE.LOIL

MS 5 
FUELOIL

PUCLOIU M24
FUELOIL

«U&<OIL
3S£!

N*2
FUEL OIL

f.JeloR. NA 1
FULL OIL _

PLANT
FUEL OIL 
rRMQBLB

nt+ISFER
RATE

PWHTK* SOH 30+ 304
OIL tana 12,887 11,537 6y800 8375 6375 12,537
H|0 \1 IZ 12

1CTAL POUNCS/HO* 8,Ml 11,857 12,557 6,800 a, 671 8011 12,527
*VSR** MOCECULAK weight HI 87 522.SI 312.51 3Z.Z-S1 m.a? 111.87 322-51
*CPM

------------1

GPM IR.I 2R.6 14G Ml-2 13.0 275 19 .1 is 11.1
.

275 2+- 6 49-2
PRESSURE, PSlG 50 50 SO 50
TEMPSWTURe, *P lS0 MO 140 140 isa 138 1 + 0
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