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2.2.4 Cooling Water System 

2.2.4.1 System Description (Refer t o  Process Flow Diagrams No. 00-16-01014D 

and 00-16-01015D) 

2.2.4.1.1 General 

The cooiing water system includes two cooling tower systems, cooling 

tower No. 1 and cooling tower No. 2. Each cooling tower system cons i s t s  

of a d i s t r i b u t i o n  header,  a co l l ec t ion  header,  t h e  cooling tower, and 

cooling tower associated equipment. 

2.2.4.1.2 Cooling Tower No. 1 

2.2.4.1.2.1 The cooling tower (CT-16601) w i l l  be cross-flow design. 

The hot  water e n t e r s  the  d i s t r i b u t i o n  bas in  i n  t he  . top .. of t he  tower and 

f a l l s  by gravi ty  through t h e  cooling tower f i l l  i n t o  a cold water basin.  

The cooling water supply pumps (P-16603A through F) a r e  loca ted  i n  a 

sump a t  the  end of the cold water basin.  Removable screens a r e  provided 

t o  prevent l a r g e  s o l i d s  from enter ing  the  pump suct ions.  The v e r t i c a l  

tu rb ine  cool ing.water  supply pumps w i l l  maintain a constant  pressure  on 
. . 

t h e  d i s t r i b u t i o n  header. The cool ing rower fans  (C-16601 A-K) can be 

s t a r t e d  o r  shutdown t o  provide the  proper water temperature f o r  

the  d i s t r i b u t i o n  system header. The cool ing water from a l l  a r eas  together  

with the  blowdowns from boi lers '  w i l l  be:ocillected i n  a c e n t r a l  header and 

returned t o  the  cool ing tower. 

2.2.4.1.2 ; 2 A cooling tower ch lo r ina to r  (X-16603) is provided t o  prevent 

microbiological  growth i n  t he  tower or.  i n  the  cooling water system. An 

i n h i b i t o r  feed system (X-16601) w i l l  meter i n h i b i t o r  i n t o  the  cooing water 

system t o  provide corrosion cont ro l .  The cool ing tower blowdown stream 

w i l l  flow t o  the wastewater treatment a r ea  through interconnect ing piping 

systems. A s u l f u r i c  acid feed system (X-16602) w i l l  meter ac id  i n t o  the 



cooling water system t o  maintain the proper pH l eve l .  Makeup water t o  the  

cool ing tower w i l l  be suppl ied from t h e  process water d i s t r i b u t i o n  system 

t o  maintain l e v e l  i n  the cold water basin.  Other makeup water sources 

inc lude  evaporator  condensate, t r ea t ed  wastewater and b o i l e r  blowdowns. 

2.2.4.1.3 Cooling Tower No. 2 

I 2:2.4.1.3.1 The cool ing tower (CT-16610) w i l l  be.cross-f low design. 

I The ho t  water e n t e r s  t he  d i s t r i b u t i o n  basin i n  the  top of the  tower and 

f a l l s  by g rav i ty  through t h e  cooling tower f i l l  i n t o  a cold water baain. 

The cool ing  water supply pumps (P-16612 A-E) a r e  located i n  a sump a t  

t he  end of t he  cold water basin.  Removable screens  a r e  provided t o  

prevent l a r g e  s o l i d s  from enter ing  t h e  pump suct ions.  The v e r t i c a l  

t u rb ine  cool ing water supply pumps w i l l  maintain a constant  pressure on 

t h e  d i s t r i b u t i o n  header. The cool ing tower fans  (C-16610 A-C ) can be 

s t a r t e d  o r  shutdown t o  provide the  proper water temperature f o r  the  

d i s t r i b u t i o n  system header. The cool ing water from a l l  a r eas  w i l l  be 

co l l ec t ed  i n  a c e n t r a l  header and returned t o  the:cool ing tower. 

2.2.4.1.3.2 A cooling tower ch lor ina tor  (X-16612) is provided t o  prevedt 

microbiological  growth i n  t h e  tower o r  i n  t he  cool ing water system. An 

i n h i b i t o r  feed system (X-16610) w i l l  meter i n h i b i t o r  i n t o  the  cool ing 

water system t o  provide corrosion cont ro l .  The cool ing tower blowdown 

stream w i l l  flow t o  thewastewater treatment a rea .  A s u l f u r i c  ac id  feed 

system (X-16611) w i l l  meter acid i n t o  the  cool ing water system t o  maintain 

t h e  proper pH l eve l .  Makeup water t o  t he  cool ing tower w i l l  be supplied 

from t h e  process  water d i s t r i b u t i o n  system t o  maintain l e v e l  i n  t he  cold 
t. water basin. 



2.2.4.2 Util'ity Flow Diagrams 

The following utility flow diagrams are included after this page: 

00-16-01014D Coaling Water System Process and Control 

Diagram (Sheet 1) 

00-16-01015D Cooling Water System Process and Control 
Diagram (Sheet 2) 







2.2 .4 .3  Ueilgty Suramary 

The u t i l i t y  summary for the cooling water system follows this  page. 





. . 2 . 2 . 4 . 4  Motor List 
. . .  

. . . . The motor list for the coqling water system follows this page. 

.- 

. Rev. 5-25-84 



COOLING WATER SYSTEM 

MOTOR LIST 

Equipment I n s t a l l e d  Operating Hours/ KWH/ 
No. Descr ipt ion Hp KW Day Day 

C-16601~ Cooltng Tower Fan 250 150 . 24 3,600 

C-16601B Cooling Tower Fan 250 150 24 3,600 

Cooling Tower Fan 

Cooling Tower Fan 

Cooling Tower Fan 

Cooling Tower Fan 

~ o o i i n g  Tower Fan 

Cooling Tower Fan 

Cooling Tower Fan 

Cooling Tower Fan 

Cooling Tower Fan 

Cooling Tower Fan 

Cooling Tower Fan 

cool ing Tower Fan 

Corrosion I n h i b i t o r  Pump 

cor ros idn  I n h i b i t o r  ~ k p  

Su l fu r i c  Acid Pump 

Su l fu r i c  Acid Pump 

Cooling Water Supply Pump 

Cooling Water Supply Pump 

Cooling Water Supply Pum? 

Cooling Water Supply Pump 

Cooling Water Supply Pump 

Cooling Water Supply Pump- 

C o r r o ~ i o n  I n h i b i t o r  Pump 

Corrosion I n h i b i t o r  Pump 

P-16611A Su l fu r i c  Acid Pump 

P-16611B Su l fu r i c  Acid Pump 



Cooling Water ' System 
Motor L i s t  
(Continued 1 

Equipment 
No. D e s c r i p t i o n  

I n s t a l l e d  Operat ing   ours/ KWH/ 
Hp KW Day Day 

Cooling Water Supply Pump, 300 220 24 5,280 

Cooling Water Supply Pump 300 220 24 5,280 

Cooling Water Supply Pump ,300 220 24 '5,280 

Cooling Water Supply Pump 300 200 24 5,280 

Cooling Water Supply Pump 300 0 0 0 

Chemical Feed Pump 1 0 .1  2 4 2 

Chemical Feed Pump 1 0 0 0 

Chemical Feed Pump 1 0 . 1  24 ' ' 2 

Chemical Feed Pump 1 0 0 0 

Chemical Feed Pump 1 0.1 24 2 

Chemical Feed Pump 1 0 0 0 

Chemical Feed Pump 1 0 . 1  2 4 2 

Chemical Feed Pump 1 0 0 0 

TOTAL 13,371 8,402 201,636 



T h e  equipment list/summary ,for the cooling water system 'follows 

this page. 



VBS E l E t E W :  ,1.4..1.1.2 . ICRC AREA: ,16. CooLlNG WATER--UY)LIWC rOYGJL 1 

REV. .5 

VHWMP W C  
WV. ICRC/RUST qrV E q U l . ? ?  P.O. 91 ZE/ P.O. NKED ' COST DELV EQUIP YURCH np~ 

EQUIP NO DESCRlPtlOR HUlBUI YelGlfT DAT€ DATE DATE COST BY W I p  

C-16601 11 Fan, . coolins sower 2sabp S 11-82 8 1-83 ioc S 9-83 ioc QK: iF 
A t h r u K  % \ \  P P witb P with 

A' A C1-16601 A CT- 16601 

FL-16601 4 Filter, ride stream, cm,' 720 m, 12.5' dim x S 10-82 8 12-#2. 5.6 ea 8 5-83 45.8 ea C)IC SF 
0 A thru D flat top, 24'' m a d  filter depth, 15.75' hisb P P P 

, ' top rection fer v+ter storale; kt- A A A. 
sectloo for sand filter. T = M0P 

3-16601 I Bjector, cblotiae, 190 Ib/boor S 10-82 S 11-82 inc S 3-83 inc RUST SF 
N (included with chlorioator) . P P i P .with 

A. A X-16603 A X- 16603 

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

P-16601 2 w, corrosion inhibitor, centrilu- 1 hp S 10-82 S 11-82 0.6 ea S 2-83 6.7 ea RUST SF 
A and B 8.1, 13 p, SO tdh, llO°F m u ,  1,800rpm P P P 

sp sr 1.84, ihstalloy C, uith wtoc A A A 

- --.---------.--- -.- -- .----.-------.----.-- -------- - -------.- 
P- 16602 2 Pump, iplfuric acid, ceatrlfu~al, . I bp S 10-82 S 11-82 0.6 ea S 2-83 4.7 em YUST SF 
A and 0 15 p, 30 tdh, 11O0P u n ,  mp 8r l a ,  1.800rpm P P P 

H.al~lloj C, uith rotor A A A 

P- 16603 Pmp, coolin& water iupply, veraicml 
6 A tbruF 6 turbine, cr, e0,OOO m, 221 tdY, 

108*F, vitb -tot 

f ,500 Lp ea. S 10-12 S 11-02 30.3 ca S 2-83 I \T  .7 ee RUST SF 
rpr P P P 

A A A 

I. All carts Irt Quarter Plscal Year 1982, im tbornand dollar#. MlST: R u t  Engineerin8 S: Scheduled PL: Field Labor #/A: Not Applicable 
2. Kquipmeat costs are F'O8 Jobrite vlth .hipping 6 vcador field a: Stone 6 Ycbater P: ProJsrted 6: Haterial for field tab equlpvat 

support less vendor ea8lneerina. 3. Tbis equipment is &peadim C Bulks. . A: Actual SF: Shop Fabricated FF: Field Fabricated 



WBSELEIIENT: 1.4.1.1.2 ICRC'AREA: 16 , '  ' COOLING WATER--COOLING TOVER 1 

REV. 4 

PACE 2 OF 3 

-- - -- - 
VENDOR ENC 

REV: ICRC/RUST QTY EQUIPMENT . .  . P.O. SIZE/ P.O. NEED COST DELV EQUIP PURCll TYPE 
EQUIP NO DESCRlPTlON WUneER VEICHI' DATE DATE DATE COST BY EQUIP 

- --- - - - - -. - . - - - - - - - - - - - 
Ti(- 1660 1 1 Tank, inhibitor storage, fiberglass, 6' die x S 10-82 S 12-82 0.4 CHC SF S 4-83 3.1 

1,000 gal capacity, covered flat top, 4.5'high P P P 
0 psig, 90°F max A A A 

-- --- - -- 

TK- 16602 1 Tank, sulfuric acid, cs, 10,000 gal 
capacity, horizontal, 0 psig. llOaF 
ma.. 

- - - . 
W-16601 3 Scale. chlorine, ton cylinder, S 10-82 S 11-82 0.7 ea S 3-83 6.0 ea RUST SF 
A lhru C 3,600 lb load, tank mize 6.67, x P P P 

2.5' diameter A . A  A 
+ 
W - - - - - 

X- I6601 1 Chemical feed system, inhibitor, 2.58' dia x S 10-82 S 12-82 0.8 S 4-83 7.0 RUST SF 
inc vertical tank, 316.55, 100 gal 3.1' high P P P 
capacity, open top A A A 

--- - -- -- -- . -- -. . . -. . - . - - - 
X-16601 2 Pump. 316 SS. diaphragm. 0.5 gps, 1 hp S 10-82 S 12-82 inc S 4-83 inc RUST SF 

4 con't. 100 tdh, ambient tesp., sp gr 1.1, 1.800rprn P P w i t h  P with 
with aotor A A X-16601 A X-I6601 

-- - -- - . 

X- 16602 ' I Chemical feed system, sulfuric acid, 2,.58' d i a x  S 10-82 S 12-82 0.6 S 4-83 4.5 RUST SF 

. . inc vertical tank, 3?6 SS, 100 gal 3.1' high P P P 
capacity, open top A A A 

X-16602 2 Pump. 316 SS, diaphragm. 0.5 gpa,  I bp S 10-82 S 12-02 inc S 4183 inc RUST SF 
P 4 con't. 100 idh, ambient t e q .  sp gr 1.84, 1.800rpa P vith P with 

with lotor A A X-16602 A X -  16602 

I. All costs 1st Quarter Fiscal Year 1982 in thousand dollars. RUST: Rust Engineering S: Scheduled FL: Field Labor N/A: Nnt Applirahle 
2 .  Equipment costs are FOB jobsite witb shipping 6 vendor field OK: Stone 6 Webster P: Projected tf: Material for field fab equipment 

support less vendor engineering. 3. This qc~ipment is Appendix C Bulks. - A: Actual SF: Shop Fabricated FF: Field Fabricated 



WBS ELEllEMT: 1.4.1.1.2 ICRC AREA: 16 

EQUIPKEUT LIST/SUIOIARY 

COOLING WATER--COOLING T W R  1 

REV. u 03-26-82 

PACE 3 OF 3 

REV. I CRC/RUST QTy 
EQUIP NO 

VENDOR ENC 
EQU ErtfENT P.O. SIZE/ P.O. WBED COST DELV EQUIP PURCH TYPE 
DESCRIPflON )RRIBER WE I GUT DATE DATE DATE COST BY EQU I P -- -. . . . . - - - - - .. . . - . - 

X-16603 1 Chlccinator, cooling tower, S 10-82 S 11-82 2.8 S 3-83 28.1 R U S T .  SF 
6,OC.O Ib/dag rax P P P 

A A A 

--- - --.--- -- 
NOTES : 
I. All costs 1st Quarter Fiscal Ycar 19CU in thoumaad dollars. RUST: Rust Eogineering S: Scheduled FL: Field Labor N / A :  Mot Applicable 
2. Equiprent costs are FOB jobsik witb shipping 6 vendor fiead W: Stone 6 Webaler P: Projected n: Haterial for field fsb equipment 

support less vendor engineering. 3. This cqufpaent is Appeadi~ C Bulks. . A:Actual SF: Shop.Fabricated FF: Field Fabricated 



REV. 5 

wumn M C  
REV. ICRC/RUSI rn E w m  . . P.O. S1=/ P.O. ImEO COST D e L V '  EQUlP PUilCW TYPE 

EWlP  RO Dli8CRlf"rIOll. YUIBHR U B I m  DAIB MTE DATE COST BY -- EQUIP 
. .  . --- 

C-16610 3 Fan, ~ o o l i n 8 ,  t k r  . '125 bp S 11-82 9 1-83 inc S 9-83 inc CW Ff 
3 A thru C s 3 P P with P with 

A A CT-16610 A CT-16610 

- 
FL-16610 2 . F i l t e r ,  r ide  a t n u ,  c r ,  2 I 8  p, f l a t  8' d ia  x 8 10-82 S 12-82 3.3 ea S 5-83 32.5 ea RUST SF 
A and B top, 24' rand f i l t e r  depth, top ace- 7 5  b i b  P P . P 

I t ioa  for  water a t o r a p ;  bottom mection & A A 
z !  for  maad f i l t e r .  t = 88.I 

' 5-16610 1 Ejector, chlorine 
( inc lded  r l t b  cblorlnator) -. 

S 10-82 8 11-82 inc S 3-83 inc RUST SF 
? P witb P with 
A A X-16612 A 1-16612 

-- 
P- 16610 Z Rq, corrosion iob ib i tor ,  cea t r i f r -  1 bp 8 10-82 S 11-82 0 .6  ea 8 2-83 4 . 7  ea RUST SF 
A and I) gal, 1s p, SO tdb, 9O.F u x ,  1 , m r p r  p P P 

ap 8 r  1.1, WasUlloy C, witb motor A A A 

P- I661 I 2 Rmp, aul fur ic  acid, c e n t r i l u ~ m l ,  
A and B IS (pr, 30 tdb, 110*P ws, r p  ar 1 . U ,  

Wastallof C, v i t b  motor 

1 bp S 10-82 9 11-82 0.6 e8 S 2-83 4.7 ea RUST SF 
!,soow= p P P 

A A A 

P-16612 m, coolin#.water rrpply, v e r t i c a l  300 bp m. S 10-82 9 .ll-82 7.2 ea .S 2-83 30.1 ea MBT 9P 
A tbru E turbine. c8, QWw, 221 tdh, IOTF,  rgl p P P 

sp 8 r  1.8. C!, v i t b  motor A A A 

I. 811 coats I a t  Quarter F i r c a l  Year 1982 i n  tbowaad dollars. RUST: Rurt Bngicrcerina 8: Sckeduled FL: F i e l d  Labor I /A:  Mot Applicable 
2. Ibptpmnt c w t r  are FM jobr i te  u i t b  r b i p p i q  & vendor f i e l d  CIIC: Stooc C Ukbater P: Projected W: Hater ia l  for f i e l d  fab equipwnt 

8op)ort lea. vendor eo8innrin).  3. mi8 e q u i p s t  i a  Appendir C Bulks. A: A c t ( ~ 1  SF: Sbop Fabricated FF: F i e l d  Fabricated 



REV. 4 

YBS ELEMENT: 1.4.1.1.2 ICRC AREA: 16 COOLIFC WATER--COOLING TOWER 2 PAGE 2 OF 3 

-- - - 
VENDOR ENC 

REV. ICRC/RUST OTY EOUIPMEMT P.O. SIZE/ P.O. NEED COST DELV EQUIP PlRCH TYPE 
EQUIP NO DESCRI W l O N  NlMBE6 WE I C k  DATE DATE DATE COST BY EQUIP 
- - 

TK-16610 I Taob, inhibitor storage. fiberglass, 
1,OCO gal capacity, covered flat top, 
0 ps2g. 90°F wax 

6' dia x S 10-82 S 12-82 0.4 S 4-83 3.1 C ~ C  Sf 
4.5' high P P P 

A A A 

TK-16611 1 Tank, sulfuric acid, cs, 10,000 gal 
capacity, horizontal. 0 psig. lW°F 
mnx 

12' dia x S 10-82 S 12-82 1.6 s 6-83 13.4 cttc SF 
12' TT P P P 

A A A 

- - - - - - -- 
W-16610 1 Scale, chlorine, ton cylinder, S 10-82 S 11-82 0.7 S 3-83 6.0 RUST SF 

3600 lb load, tank size 6.67' s P P P 
+ 2.5' diameter A A A 
m 

---- -. -- - - - 
X-16610 1 Chemical feed system, inhibitor, 2.58' die x S 10-82 S 12-82 0.7 S 4-83 6.2 RUST SF 

tnc vertical tank. 316 SS, 100 el 3.1' high P P P 
capmity'; open top A b A 

X- 16610 2 Pump. 316 SS. diaphragm. 0.5 gpm, . . 1 hp S 10-82 S 12-82 inc S 6-83 inc RUST SF 
4 con't. 100 tdh, ambient temp. sp gr 1. I. 1.800rpm P . P with " P wi tb 

with motor A R X-16610 A X-16610 

----- - -. 

X-16611 1 Chemical feed system, sulfuric acid, -f . 3.5' dia x S 10-82 S 12-02 0.7 S 4-83 6.2 RUST SF 
inc vertical tank, 316 SS, 100 gal 3.9' hlgh P P P 
capacity, open top ' A A A 

----- - -- - . - -- -- - -. - -- - - . - - - - - - - . - 
RUST SF X-16611 2 Pump, 316 SS, diaphragm, 0.5 gpr; 1 bp S 10-82 S 12-82 inc S 6-83 inc 

4 coo't. 100 tdh, a.ibient. temp, ap gr 1.8%. 1,800rpo P ? with P with 
with motor A A X-16611 A X-16611 

1. All costs 1st Quarter Fiscal Year 1982 in thousand do11ars. RUST: Bust Engineering S: Scheduled FL: Field Labor N / A :  Not Applicable 
2. Equipment costa arc FOB jobsite uith shipplog 6 vendor field QIC: Stone lL Webater P: Projec.:ed H: Haterial for field fab equiprnt 

support leas vendor engineering 3. This eqnjpment is AppenCit C Bulks. A :  Actual SF: Shop Fabricated FF: Field Fabricated 



REV. 4 

WBS ELEltENT: 1.4.1.1.2 ICRC.AREA:, 16 COOLING WATER--COOLING TOVER 2 PAGE 3 OF 3 

- 
VEWDOR ENG 

REV. ICRC/RUST OTY EQUIPMENT P.O. SIZE/ P.O. NEED C06T DELV EOU 1 P PURCH N P E  
EQUIP NO DESCRIPTION WEER W E I C I ~  DATE DATE DATE COST BY EQU I P 

X-16612 1 Chlorinator, cooling tower, ' S 10-82 S 11-82 1:l S 3-83 11.6 RUST SF 
. 1200 lb/day max P P P 

A A A 

- 

I. All costs 1st Quarter Fiscal Year 1982 in thousand dollars. RUST: Rust Engineering S: Scheduled FL: Field Labor N/A: Not ~ ~ ~ l ~ c a b l e  
2. Equipaunt costs are FOB Jobsite with shipping &.vendor fleld W: Stone 6 Webster P: Prolected H: bterial for field Cab equipoeat 

support less vendor engineering. 3. This equipment is Appendix C Bulks. A: Actual SF: Shop Fabr~caLCQ FF: FJeld Fsbricete~l 



~JP)IENT LIST~SUW'IARY REV. 4 03-26-82 

WBS ELEMENT: 1.4.1.2.1 ICRC AREA: 17 i3.8 r[rr DIS7RIBWION--SUBSTATION NO. 7 PACE I OF 3 

VENDOR E M  
REV. ICRC/RUST QTY EQUIPUE!IT P 0. . SIZE/ P.O. HEED COST DELV EQUIP PURCH TYPE . 

EQUIP NO DESCRIPTION . , )IBWBER WEIGHT DATE DATE DATE COST BY EQVlP 

CA-17014 I Capacit~r, 4.16 KV, 200 W A C ,  with S 11-82 S 3-83 Inc S 6-83 loc CMC SF 
A vacuum switch a08 indiwidually fused P P bith P with 

cans, c~mplete with voltage control; A A W-17010 A TR-17010 
all located in an all-weather meta-. 

- . -. - . -- 
CA- 17014 enclosmre with conduit entrance frrm C ~ C  SF 

.. con't. Lottom . ' 

, . 

CR-I7012 1 . Redistor., neutral grouoding, rated S 7-83 S 11-83 h c  S 5-84 inc C ~ C  SF 
A 2,400 mlts,'400 ampere! for 10 sec- P P bith P with 

onds; complete with ~ u o t i n g  fra# and A A m-17010 A TR-17010 
screeo enclosure . . + 

UC-17013 1 Uotor control 'ce~ter, r d i k  voltage, s 11-82 s 3-83 15.5 s 6-83 131.2 CMC SF 
A 5.16 I[P, HEHA type I, with iocoriog P' P P 

line module and terminal lugs A A A 

nc-17017 . 1 Hotor control cester, 0.48 KV, REW S 11-82 S 3-83 h c  S 6-83 inc C ~ C  SF 
A type I with incoming line module amd .P P with P with 

teminal lugs A A tic-17013 A nc-17013 

.--- 
86-1701 I 1 Sultch&e.r, 3 phase. 4.16 RV, 1,20@ S 11-82 S 3-83 3.6 S 6-83 30.4 CtK SF ' 

' A ampere located Im an outdoor, pro- P P P 
tected-isle. all-weather sets1 A A A 
enclosore. complete witb CP?. CT's . 

- 

SC-17011 and PT's for load metering, dc power C M  SF 
con't. supply $I required, (2)  relay and 

meterin8 coblcler in additloo to 
breaker cubicles. end provialans for A 

----.-- -- --- --- 
m: 
I. All costs 1st Qaarter Fi~cal Year 1982 in tbouaand dollarm. M: Rust Engineering S: Scheduled n: Field Labor N/A: Not Applicable 
2. Equipment costs are IY)B jobsite with shipping 6 vendor Clcld m: Stone 6 Uebster P: Projected n: Material for fleld fab equipment 

support less vendor engineering. 3. This equipmeot is Appendin C Bulks. A: Actual ST: Shop Cabricated FF: Field Fabricated. 



VBS ELEJENT: 1.4.1.2.1 ICRC AREA: I7 

EQUIPMENT LIST/SIRMARY REV. 4 

13.8 KV DISTRIBVTION--SUBSTATION NO. 7 

03-26-82 

PAGE '2 OF 3 

-- 
VENDOR ENC 

REV. ICRC/RUST QT-t EQUIPMENT P.O. SIZE/ P.O. NEED COST DELV EQUIP PURCH TYPE 
EQUIP NO DESCRIPTION ISUIIBER WE I CHT DATE DATE DATE COST BY EQUIP 

- -. -. -. - - - - - - - - 
SC-17011 conduit entrance to each cubicle from CK' SF 
corn' t . top or bottom 

SC-17016 1 Switchgear, 3 phase, 0.48 W ,  3,000 S 11-82 S 3-83 inc S 6-83 inc CHC SF 
A ampere, located in an outdoor, pro- P P with P with 

tected-tale, all-weather w t a l  A A SC-17011 A SC-17011 
enclosure; completa witb CT'a and PT's ------- 

SG-17016 for load aetering, dc p w e r  supply if C ~ C  SF 
con' t . required, and provision8 for conduit 

entrance to each cubicle fram top or 
w 
w bottom -- 

TR-17010 1 Transformer, primacy unit rubstation, S 7-83 S 11-83 4.8 S 5-84 42.3 RUST SF 
A 3 phase, rated 1.000/1,150/1.288 RVA P P P 

(55/65C), 13,800 - 4,1601/2.400 with A A A 
(2) 24% tape above and below rated 

TR-17010 voltage; with fans for 480 volt 3 RUST SF 
con't . . pbaae supply, top oil the-ter with 

alarm contacts, liquid level guage. 
(I) 60015 arpere mr ct on each bv - - - - - 

TR-17010 bushing and lv neutral bushiog, (I) RUST SF 
con't. 1,200/5 ampere mr ct for relaying and 

metering on each lv buabiog; incoming 
line aection to cohsiat of oil filled 

TR-17010 fused load break switch rated 600 RUST SF 
con' t . amperes witb temimtion coqartmeot 

for (1) 3/c 25MfM JAC and (1) 3/c 
2 5 0 M  IAC; awitcb a d  power fumes to - - - -- 

m s :  
1. A11 costs 1 s t  Quarter Fiscal Year- 1982 io thouaaad dollars. RUST: Rust Engineering S: Scheduled FL: Field Labor N/A: lot Applicable 
2. Equipsent coats are'FOB jobsite with shipping 6 vendor field CM: Stone 6 Webster P: Projected n: Material for field fab equiprenr 

auppo.rt less vendor enuineering. 3. This equipa+nt Is Appendix C Bulks. A: Actual SF: Shop Fabricated ET: Field Fabricated 



EQUIPYENT LIST/SUIPV\RY REV. .S 03-26-82 
. . .  

UBS ELEHENT: !.1;.1.2.1 LCRC AREA: 17. . . 13.8 KV DIS~IBUTIOW--SUBSTATIO~ NO. I PACE 3 OF 3 

REV. ICRC/RUST OTY EOUIPtIENT 
VENDOR r7G 

P.O. SIZE/ P.O. JEED COST DELV EOU l P PURCH TYPE 
EQUIP NO DESCWPT ION WUr(BER WEIGHT DATE )ATE DATE COST BY EQUIP 

- 
TR- 17010 be located in dl filled comp~rtmcnt RUST SF 
coo' t . separate from the maln transfomr 

tank; outgoing section to consist of 
tbroat connectibn to switchgear 

TR-17010 
con't. 

- - -- - 

located in an outdoor, protected-~sle. 
all-weatber wt.1 enclosure 

RUST SF 

' TR-17015 1 TransFomer, 3 phase, pover center, S 7-83 S 11-03 inc S 5-84 inc RUST SF 
A rated 1,50O/I,R5/1,932 KVA (55/6!5c). P 3 with P with 

N 13,805 - 4801/237 with (2) 28% tags A A 7R-17010 A TR-17010 
0 above and below rated voltage; 

TR- 17015 equipged-r,ith-fans for 480 volt 3 RUST SF 
con't. phase supply; t ~ p  oil thermometer with 

alarm contacts, and liquid level 
guage; incoming line section to 

TR-17015 consist of oil tilled fused load 
con' t . break switcb', rsted 200. amperes, with 

termination c-artmeot for (I) 3)c 
250tlCH IAC; switch and power fusee to 

RUST . SF 

be located in oll filled compartment 
separate from 'the main traosfomec 
tank outgoing.s~ctioe to consist c l  
throat connectiao to-switchgear 

RUST SF. 

TR-17015 
coo't . 

-- -- -- 

located in an oatdoor, protected-Isle. 
all-weather utrl enclosure . 

RUST SF 

1.. All costs 1st Quarter Fiscal Year 1982 in,rhousand dollars. RUST: Rest Engineering S: Scheduled EL: Field Labor N/A: Not Applicable 
2. Equipment costs are FOB jobdite vitb shipping 6 vendor field. OK: Stone 6 Webster P: ProJected 5 :  flaterial for field lab equipment 

support less vendor engineering. 3. This equjprent is Appmdia C Bulks. . A: Actual EF: Shop Fabricated FF: Field Fabricated 



REV. 4 03-26-82 

YBS ELEHENT: 1.4.1.1.2 ICRC AREA: 16 13.8 KV DISTRIBVflON--SUBSTATION NO. 9' PACE I OF 3 
- 

VENDOR EWC 
REV. ICIC/RUST QTY EQUIPtlENT P.O. SIZE{ P.O. HEED COST DELV EQUIP PURCH TYPE 

EQUIP NO DESCRIPTION NWBER WE I GHT DATE DATE DATE COST BY EQUIP 
-- -- -- -- - - - - - - - 

CA- 16030 1 Capacitor, 4.16 KV, 1,000 W A C ,  with S 11-82 S 3-83 inc S 6-83 inc RUST SF 
A vacuum switch end individually fused P P with P with 

cans, complete with voltage control; A A 7%-16026 A TR- 16026 
all located in an all weather w t a l  

--- - - - -- - - - - - - 
CA- 16030 enclusure with conduit entrance from RIIST SF 
con't. bottom 

- -- --- 
CR-16028 1 ' Resirtor, neutral grounding, rated S 7-83 S 11-83 inc S 5-84 inc RUST SF 
A 2,400 voltr, 400 emperem for 10 aec- P P with P with 

onds; coaplete with mounting frame sod A A TR-I6026 A TR- 16026 
*creen enclorure 

-- -- 
MC-16029 I Motor control center, medium voltage, S 11-62 S 2-83 13.6 S 6-83 114.9 CHC SF 
A 4.16 KV, IIEW TYPE I, with incoming P P P 

line module and terminal lug8 A A A 

-- -- - - 
HC-36033 1 notor control center, 0.48 KV, nema S 11-82 S 2-83 inc S 6-83 inc CHC SF 
A type I with incoming line module and P P vitb P with 

terminal luga A A HC- 16029 A MC- 16029 

SC- I6027 1 Switchgear, 3 phace, 4.16 KV, 1.200 S 11-82 S 3-83 72.0 S 6-83 608.5 CMC SF 
A sapere located in an outdoor, pro- P P P 

tected-isle. all-weather metal A A A 
enclosure, complete vith CPI, CT's, -- - -- - -- - - - - -- -- 

SC- 16027 and n's for lord rterlng, dc power CWC SF 
con' t . supply if required, (2) relay and 

metering cubicles in addition to 
breaker cubiclee. and prnwisioos for 

- - - . - -. . - - - . -- - - p-- ----.---- -- -- 
NOTES : 
I. All costs 1st Quarter Fiscal Year 1982 in thousand dollars. RUST: RUSL Engineering S: Scheduled FL: Field Labor N/A: Not Applicable 
2. Equipment costs are FOB Jobeite with shipping 6 vendor field . CttC: Stone 6 Webster P: Projected H: Haterial for field fab equipaent 

support less vendor engineering. 3. M i a  equipment is Appendix C Bulks. A: .Actual SF: Shop Fabricated FF: Field Fabrica~ed 



EQUl PUENT LIST/SlMlARY REV. 4 

I WBS ELEtlENT: 1 . 4 . 1 . 1 . 2  lCRC PXA: 16 13.8 KV DISTRImION--SUBSTATION NO. 9 PACE 2 OF 3 

R E V .  lCRC/RUST 
EQUIP NO 

VEWMlR EIC 
QTY EQUIPHENT . . . P.O. SIZE/ P:O. NEED ' T DELV EQUIP PURCH TYPE 

flESCR1 XION. ' WBER WE l  CHT DATE DATE - DATE COST BY EQUIP . 
-- - -- --- -- - -. - -- --. . - . - -- - - .- . - .- . .- . .- 

. . 
SG- 16027 condui t  c n t r a n c i  . t o  e s c h  c"bic1e Croa cuc SF 
con' t . t o p  o r  bottom 

-- - -. - - - - - - 
SC- 16032 1 Swi tchgear ,  3 phase,  0 . 6 8  KV, 3,000 S 11-82 S 3-83 ioc S 6-83  i n c  C ~ C  SF 
A anpere ,  10,cated i n  s n  ou tdoor ,  p r s -  P P w i t h  P w i t b  

t e c t e d - i s l e ,  .aL'l-weatber; meta l  A A 86- 16026 A SG- 16026 
enc loeure ;  c q ' l e t e  wi th  CT's and PT 's  

SC- 16032 f o r  load  m e t e r h g ,  d c  p w e r  supplp  i f  cuc SF 
con' t . r e q u i r e d ,  and ~ r o v i s i o n a  f o r  coodhi t  

eotramce t o  eacb  c u b i c l e  from t o p  o r  
bottcaa w-- -- - w 

TR- 16026 1 T r a n s f o m e r ,  primary u n i t  substation, S ?-83 S 11-83 9.3 S 5-84 87 .4  RUST SF 
A 3 pbase,  r a t e d  5,000/6,250/7.000 KVA P P P 

(55/65C), 13,8m0 - 4,1601/2.400 r i i th  A A A 
(2)  2-#% t a p s  above and below r a t e d  - ----- -- . - -- -- - - - - - - - 

TR- 16026 . v o l t a g e ;  w i t h  fans f o r  480 v o l t  I RUST SF 
c o n ' t .  phase supply ,  ,:op o i l  t h e m t e n  w i t b  

a l a r m  c o o t a c t s .  l i q u i d  Level guage. 
(1)  600/5 ampcre )(R CT on each IIF - - - -- 

TR-16026 busbing and LV' o e u t r a l  busbiog ( ! )  RUST SF 
c o n ' t .  1.204/5 ampere HR CT f o r  r e l a y i n g  and 

. , m t e r i n g  on e u b  LV bushing;  i n c w i n g  

l i n e  s e c t i o n  to c o n s i s t  of o i l  f l l l e d  - 
- - . - -- -- - --- -- 

TR- 16026 fused  load break s v i t c b  r a t e d  600 RUST SF 
c o n ' t .  amperes w i t h  t r m i n a t i o n  c o l p a r t u o 8  

f o r  ( I )  3 / c ,  noncn IAc and (1)  9/c 
250Mn 1AC; o r t t c b  and power f u s e s  LO - ---- - - -- -- 

NOTES: 
1 .  Al l  c o s t s  1 s t  Quarter  F i s c a l  Year 1982 i n  thousand d o l l a r s .  RUST: Rust  Engineer ing  S :  Scheduled FL: F i e l d  Labor N / A :  Not A p y l ~ c a b l e  
2. Equipment c o s t s  a r e  FOB j o b s i t e  ,with s b i ~ p l n 8  6 vendor f i e l d  CIlC: Stone 6 Webater P: Pro jec ted  If: H a t e r i a l  f o r  f i e l d  f a b  e q u i p w n t  

suppor t  l e s s  vendor e n ~ i n e e r i n g .  3 .  This  equipment i s  Apxndix  C Bulk* .  A: Actual SF: Shop F a b r i c a t e d  FF: F i e l d  F w b r ~ r a t e J  



EQUIPMENT LIST/SIMHARY REV. 4 03-26-82 

WBS ELEtIENT: 1.4.1.1.2 ICRC AREA: 16 13.8 KV DISTRIBWIONr-SUBSTATION NO. 9 PAGE 3 OF 3 ' . 

VENDOR EUC 
REV. ICRC/RUST QTf EQU 1 PMENT P.O. SIZE/ P.O. NEED COST DELV EQUIP PURCH TYPE 

EQUIP NO DESCRIPTION ' ' WUnBER WEIGHT DATE DATE DATE COST BY EQUIP 
-...-A - - - . - . - - 

TR- 16026 be located in oil fillled compartmeot RUST SF 
con't. separate from.the main transforaer 

tank; outgoing section to consist of 
throat conoection to witchgear - .- . - - - 

TR-16026 located in an outdoor, protected-isle, RUST SF 
cone t. all-weather metal enclosure 

TR- 1603 1 1 Transformer, 3 phase, power center, S 7-83 S 11-83 inc S 5-84 ioc RUST SF 
A rated 1,500/1,725/1.932 RVA (55/65c), P P with P with 

13.800 - C80Y/277 with (2) 2$% taps A 4 TR-16026 A TR-16026 
IU above aod belov rated voltage; 
W -' --- 

TR- 16031 equipped with fa06 for ,480 volt 3 RUST SF 
con't.. phase supply, top oil t R e ~ o r e t e r  uitb 

alarm cootacta, and ''XPtpid level 
guage; incoming line sectioo to 

- - - - - - 

TR-16031 consist of oil filled fused load RUST SF 
con':. break switch. rated 200 aaperes, with 

termination corparbent for (1) 3/c 
250HCH IAC; switch aod power fuses to -- - -- 

TR-16031 be located in oil filled compartmeot RUST SF 
con't. srparate f r m  the maio Lraosfomer 

tank; outgoing section lo cooalst of 
throat connection to switchgear located - -- - -- -- -- - -- - - 

TR-16031 in so outdoor, protected-isle, all RUST SF 
con' t weather metal enclosure 

1. All costs 1st Quarter Fiscal Year 1982 in tbousaod dollars. RUST: Rust Engineering S: Scheduled FL: Field Labor U/A: Not Applicable 
2. Equiprent costs a r e  FOB jobsite with shipping 6 vendor field C K :  Stooe C Webster P: Projec~ed H: Haterial for f ~ e l d  lab equipment 

support less vendor eogine,tring. 3. This e q u i m a t  is Appendix C Bulks. A: Actual SF: Shop FabricaLed FF: Field FabricatrJ 



2.2.4.6 Equipment Data Sheets 

The equipment data sheets for the cooling tower system follow 

this page. 



COOLIQG TOWER 
DATA SHEET 

-- 
.LIEWT INTElWAT,flOYL UU l l tFlNUlE COMPAIY 

2 PROJECT TPSD 8nc.1 O E W O W S T ~ A T ~ Y  PLANT RANT LOCATION NEWMAN. KENTUCKY 
3 hnv l c t  PLANT COOLING WATER 
4 VENDOR 1.0. U. ' 8  

s 
V 

7 WATER QUANTITY (GPMI 100.000 SOLlOS IN MAKEUP WATER 20 mg/l 
8 WATER INLET TEMP. ('F) 108 (NORM) 115 (MAX) "n BLOWDOWN - - 0.3 
0 WATER OUTLET TEMP ( F) 88 % DRIFT LOSS 0.02 

10 WET ~ U L B  TEMP (OF) 7 8 Oh EVAP LOSS 2 
11 

' 
DRY BULB TEMP ('F) O.0 SPRAY LOSS 0 

12 ELEV ABOVE SEA LEVEL TOTAL MAKEUP IGPMI 20i4 
13 TOWER EXPOSURE UNOBSTRUCTED 
14 TOWER SITE DESCRIP1ION GRO- 
I 5  30 PREVAILING WIND . 

16 TOWERPuMPHEAOfFT) . 40 
I T ;  

J 
20 Y m  CROSS FLOW HT OFSTACKS 10 FEET 

' OVERALL DIMENSIONS IW x L' INCL STACKS) - SIZE.EACH CELL NO OF CELLS 11 
22 ' BASIN DIMENSIONS OUTSIDE IW' X L') BASIN VOLUME 
23 TYPE OF FILL p WETTED SURFACE OF FlLLlCELL 
24 WATER RATE-GPM P k E d R O W E R  AREA I N  PATH OF WATER 
25 AIR HATE-CFM PER SO FT OF TOWER AREA IN PATH OF AIR 

NO 6 SIZE OF DISTRIBUTOR PIPE CONNECTIONS LOCATION ABOVE BASE - FRAME MATERIAL -- SIZE COLUMNS CROSSBRACES HORIZONTALS 
FANS CYLS 6 STACKS ERp I 

30 HARDWARE S T A T V L  N- 
.3I  DISTRIBUTORS NOZZLES 8 SPRAY HEADS 

32 
' 1 

FANS. @EARS 8 MOTORS I 
NO OF BLADES MATERIAL 

, MAX SAFE RPM 

MATERIAL MAKER 
GROUP DIV 

P R E P A ~ E O  B Y  ,,.- I 

56 DATE 3-26-82 RE VISION A IEVUION 
57 APPlOVf 0 B Y  B Y  DATE BY DATE 

nEwUl AAl 
BY 

9 DATE APP'O OAT E A ?YO DATE 
, OAT1 

APYO U T E  
ronr rsra ~s/mt I 

3 C 



- 
1 ' WATER OUANTln IGPM) 16.000 /I\ SOLIDS IN MAKEUP WATER 2n Ipp/ 1 
8 ' WATER INLET TEMP. 1°F) 108 BLOWOOWN 0.3 - 7 

P ' w ~ t c n  ntrr l  cr TFUD I CI nn un DRIFT t oss n 9 - ..-. -.. --. --. . r".. 1 . , "1 - -.... . ---- V . 6  

10 ' WET ~ U L B  TEMP ("FI 78 S EVAP. LOSS 2 
11 

' 
DRY BULB TEMP f'fl Lb SPRAY LOSS 0 

1 2  ' €LEV. ABOVE SEA LEVEL . TOTAL MAKEUP tGPM) 11 0 
1 

.Is T W E R  EXPOSURE UNOBSTg] 
. 1 4  ' TOWtRStTEl 

la 7 
. I 1  - 

42 ELECTRIC AREA CLASS GROUP OlV. 
U - 

4 4 .  
45 REMARKI: 1 
4Uf FANS ARE EQUIPMENT NUMBERS C - 16610 A C 
4 7  

I 

a 1  
4 9  t 

3 

e 

Y 

+ 
58 
51 
IU 

2 6 

.- .  
I 

J 

5-- . . R~VIHOM A MVIWR a 
BY 

M - A A ~ ,  M t E  
=- 

3-26-82 
I H O V f O  BY BY DATE 2/6&4 BY DATE 
n m  I....I -... - . . _ ..-- . - . -  om A 



A m o w  

-..* 
CONTRACT NO - 7P * 

n EOUIPMENT NO 

m - n - ' y  NO R E Q U I R E  - A  SHEET 1 of 1- a ~ . ~ ~ .  II-.*. F v n -  [GENERAL EQUIPMENT DATA SHEET] 
I 

I 

2 
3 
4 
5 

6 
7 
8 
9 

10 

1 )  

1 3  
14 
I S  
1 6  
I7 

18 
I9 
7 0  
71 
t? 
73 
74 
15 
26 
7 1 

i'R 
"(I 

30 
3 I 
31 
3.g 
34 

35 
36 
11 

3R 
39 
40 
4 I 

4 1  

4 1  

44 

rS 
4h 
4: 

4H 

14 

50 
5 1 

59 

53 
!rd 

5 s  
" 
si 
58 

C L l t M l  INTERNATIONAL COAL REFINING COMPANY - - 
PROJiF 6000 TPSO SRC I OEMONSTRATION PLANT PLINT LOCATION NEWMAN KENIUCWY - -- -- -- - - -I 
S ~ R V I C ~  o r  1 ~i-1 t ~ r s  -- -- -- - -  --- -- --- 
~ ~ ~ N O O K  ' P O  NO 

Each filter unit will be rated at 720 gpm. The units will be gravity type 
with integral backwash water storage. The filtering media will be 24" of 
sand. The tank dimensions are 12'6" diameter by 15'9" high. 

l 'he E i l  ters  will have automatic controls and will serve Cooling Tower CT-16601. ' * 

PRfPAfjfO_B_Y O.E.Mitche11 
d 

REVISION A REVISION /\ O A T i  w 1 4 / 8 & - - -  - .-- -.- - 
AEVlSlON 1 

ippAoVro B Y  .- -- - BY 0~1~3-26-82 BY 8 Y DATE - - - ------- -- OATE - -- - 
O A T [  APP D DATE APP'D DATE APP D DATE 

FORM 9308-- 1 OF 7 19/801 2 7 



I 

56 

51 
58 

CONTRACT 110. - l r 
EQUIPMENT NO. ,A1-' 
NO REQUIRED - \ 
SHEET d OF a ~ ~ ~ ~ y l ~ l ~ r n u ~ ~ ~  

2 8000 TPSD 8RC.I DEMONSTRATION PLANT PLANT LOCATION IEWMLI .  KEWTUCKY 

2 8 FORM 9308-- 1 OF 7 18/80I 

S ~ ~ R E P A R F ~  - - . - . . - BY .. . 0.. .E:--Mitchel 

" 
CLltNT IWTERNATIOWAL COAL REFINING COMPANY 

(GENERAL EQUIPMENT DATA SHEET1 

3 
4 
5 
6 
7 

OATi REVISION .. . . 10.114 L 8 L - .  .. -.-...- 
BY LPPROVED BY .- . -- .- . . .-. DATE 3-26-82 .. . . . -.----.-- 

DATE APP'O DATE 

---- -- StRVlCE -- -~au~+ # 7  44- Pi1 t~wc 
VfNOOR P.0 NO 

Each f i l t e r  unit  w i l l  be rated a t  278 gpm. The u n i t s  w i l l  be gravity  type 

REVISION 

DATE er 
APP'D OAT t 

~ V l S l o w  2 
--. 

BY OATE -.. 
APP'O 

I 

g 
10 
'I 

13 
14 
I5 
16 
: 7 
18 
19 
70 
? I  
17 
73 
74 
Z:, 
26 
71 
7R 
79 

3U 
3 1 

37 
33 
.la 

35 
36 
77 

38 
19 
40 
0 1 

a? 
47 
44 

45 

4h 
4: 

4H 

I'i 

50 

5 1 

52 
53 
54 

with in tegra l  backwash water storage.  The f i l t e r i n g  media w i l l  be 24" of 
sand. The tank dimensions are 8'0" diameter by 15'9" high. 

The f i l t e r s  w i l l  have automatic controls  and w i l l  s erv ice  Cooling 
Tower CT-16610. 



IMT ERNATIOIAL COAL R E F l l l  

MODEL TYPE. SERIAL NO 
NO OF MOTORS REO'O - - 2 ITEM WO FURH BY Purchaser M F R  BY 
WU OFhTURBIMES RE0 0 ITEM 1 0  FURN BY - MFR BY - 
~o r t -  -INIORMI\IION1OBt- - PURCnl\SIR 

C' OPERATING COMDlTlOHS [EACH PUMP1 I O PERFORMANCE I 

~ ~ ~ u l D C o r r o s i o n  W1rus GPM AT PT N O R R A T E D  15 / PROPOSAL CURVE NO 4 

-- DISCHARGE P S 1 G . L  RPM NO OF STAGES 
P1 F NOH M A X  90 SU(:IIUN PSIG M A X  2 RATED f NPSHR FT 'i IMPELLER T 0 F 
S P G R A T P I  1.1 DlFF PRESS PSI ,- EFF BHP RATED 
VAP PRESS A1 PT PSlA DlFF HEAD FT- M A X  BHP RATED I M P  

VIS A 1  PT LBtMl IFT-HR NPSHA FT ?n M A X  HEAD RATED I M P  
A - M I N  CONTINUOUS GPM 4 

CONSTRUCTION ROTATION (VIEWED FROM CPLG END1 J 

NOZZLES I SIZE(IN I RATING FACING LOCATION O INSPECTION AN0 TESTS 

- .- -- -- - SHOP INSPECTION C! RFO D 

, HYDROSTATIC TEST (B REOD (3 WITNESS . 
?5 FOOT r' RRACKET C1 VERT (TYPE) PERFORMANCE TESl  '1 REO'D (7; WITNESS 

S P l  I1  : ' AXIAL " RAD TYPF VOLUTE :. SGL D DBL 0 DIFFUSER 
0 REO'D .-. WITNFSS PRF SS M A Y  A1 LOW P S l G  - F OHYDRO TEST- 

CONNECT : 'VENT C! DRAIN 3 GAUGE C STEAM JACKET 
IMPELl.ER DIA '. RATED C M A X  

MOl lNT T: BETWEEN BRGS :Z OVERHUNG 
REARINGS TYPt .' RADIAL . . 

LOBL : RING 011 r: FLOOD ; ' OIL MIST 3 FLINGER O PRESSURE DIA I N  CLEARANCE I N  
COUPLING -! MFS L' MODEL INTERSTAGE BUSHI'NGS 

DRIVER HA1 F MTD BY C: PUMP MFR O DRIVER MFR . . Dl A IN.  CLEARANCE I N  
YUYLM 

t.3 MFCH st A L  II) C A C K I ~ G  Q nux 'SEALIPACKING VERTRRRNFS 
MFR l Y P t  MODE1 - I PIT OR SUMP DEPTH C 

' 
MF H CODE, API CODE' PUMP LENGTH C. . 

-- AUXILIARY PIP116 M l N  SUBMERGENCE REO'D .Z 
T: C W PIPE PLAN Ci Cu C ' S S  C TUBING 0 PIPE COLUMN PIPE L FLANGED T: THREADED I 
.. .T OTAL  COOLING WATER REQ.D GPM o SIGHT F I. REO'D. LINE SHAFT C) OPEN c ENCLOSED 

. . .-. PACKING COOL INJECTION REO'D L TOTAL GPM 
' - C PSlG - ERGS 3 BOWL rl LINE SHAFT - 

: SIX ;EAI FLUSH PIPE PLAN 11 r > C  S @ S.S. ... 0 TUBING , @ PIPE BAG LUB'Z WATER E OIL C GREASE 
-7 EXTERNAL S F A l  FLUSH FLUID E G P M - 0  PSlG - FLOAT 8 ROD 0 C S 0 S S r. BR? Z NONE . .. . . 

. . 
1 '1) AUX 'SEAL FLUSHIOUENI:~~. FLUID 

-. 
PUMP 1HRUS.T L B  1: UP ' DOWN . '  

-.- .. - ---- . MATERIALS MOUNTING PLATE R E 0  D L. L 

- ' I ' l IMr  ( 'Ask TRIM API CLASS ' : WEIGHTS A 1 0  OlMEMllONS 
L . ~ \ ! ; I N G ' ~ L s ~ L  cow AL I IN . - . APPROX WT PUMP 8 BASE 1 6  

MOTOR I M P i L I . E R k ~ v  C W E A R  RINGS I H TURBINE L B  

. . 

I ELEVATION FT DUST /FUMES 
AMR TEMP I M A X  I-- ~ l h  'AREA ELECT CL ,GR.,DIV., - -1 

55 P R w A R i D  Br .R_. S-i ~1 . 
I 

56 OdTt R l ~ l S l O l  A REVISION /\ ----- . IO.Ud&.--- - -- 
57 .--- APPROVE0 ---- BY --.-74r- BY DATE BY DATE - BY DATE - 
56 ObTf DATE APP'O DATE APP'O 

- 
FORM 9316 IS/WI 2 9 



CONTRACT 10 
i - 7F 

CLUTRIFUGAL PUMP 
E o u l P r r n  no , P 1 5 6 0 2 A I B ,  

7 
DATA SHEET 

no REOUIRED 
SHEET OF 1 . I 

INTEINATIO1AL COAL REFININ6 COMPANY 

WfIO TPSO SRC I O E l l O l S T A h T l ~ ~  ?LAW7 PLANT LOCATION WEWMAN KENTUCKY 

3'SERVICE Slllfllrir A r i d  

4 VENDOR P.0 NO - 
5 i TYPE MOOEL SERIAL 1 0  

2 6 NO OF MOTORS RE0 0 ITEM 110 FURN BY Vendor -- -- - M F R  BY 

7 NO OF TURBINES RE0 0 ITEM 1 0  FURN BY M F R  BY 

M A X  HEAD RATED I M  

HYDROSTATIC TEST 
PERFORMANCE TEST 

C RE0 0 C W I T " r s 5  
0 RE0 D ' WITNESS 

28 LUBE :.' RING 011 S FLOOD :2 OIL MIST 3 FLINGER C PRESSURE DIA I N  CLEARANCE I N  
29 COUPLING .? MFR 5 M O D E L .  INTERSTAGE BUSHINGS , 

30 DRIVER HA( F MTD BY c: PUMP MFR C DRIVER MFR DIA. I N  CLEARANCE I N  
1 

31 A) MECH SEAL O PACKING 0 AUX SEALlPACKlNG 
32  MFR TYPE MODEL 

' 
PIT OR S l l M P  DEPTH Q -l.O F+ 
PUMP LENGTH 0 
M I N  SUBMERGENCE REO'D 2 -- 

.-- 
35 4 7 ,  C W PIPE I)[ AN 0 CU C S S  ?TUBING 3 PIPE COLUMN PIPE ;: FLANGED 17 THREADED 
36 
37 
38 
39 
40 
4 1  

4 2 
43 

45 

46 
47 

48 
39 

50 
5 1 

52 
53 
54 

55 
46 
57 
58 

3 0 I - 

; 'TOTAL COO; ING WATER RE0 0 GPM O SIGHT F I REO'D 
PACKING COOI INJ t  ( TION RE0 D . T O l A L  GPM C PSIG - 

, ",A1 F uSH PIPE PI  A N  1 1 CJ C S 0 S S 0 TUBING PIPE 
EXTERNal SEAL FLUSH FLUID m P M  C1 P S I G  
AUXlLlARV S t A L  PLAN a c s O S S 0 TUBING O P l P E  

' AUX SEAL FLUSHIOUENCH FLUID 
MATERIALS 

PUMP CASC TRIM API CLASS 
C A S I N G ~ S L ~ . ~ & ~ C O R R  ALL I N  
IMPEI I C R H ~ S C ~ ~ ~ ~ Y  CWLAR IIINCS 
s rnF r H a s t e l l o v  C SLEEVE~SI Haste l lov  C 
CASE IN1 LOATlNGlLlNlNG GLAND 

, - BASEPLATE DRIP PAN ,-, 

0 SITE CO1OITKlIS - --- --- - 
I 

- 

ELEVATION F T  OUST )FUMES 
A M B  TEMP F M A X  -- M l h  A R E A  ELECT CL ,GR -DIV, 

SING W A I ~ M  s u p p i  y PSIG - F RETURN - P I G  -OF 

LINE SHAFT ~7 OPEN n ENCLOSED 
BRGS 3 BOWL.-,U LINE SHAFT 

BAG LUB S WATER Z OIL 3 GREASE 
FLOAT b ROD 0 C S O S S C BRZ -NONE 
FLOAT SWITCH .' - 
PUMP THRUST LB L- U P  - DOWN - -  - 
MOUNTING PLATE RE0 D iZ 

6 
T WEIOHTS A W O - O I ~ E ~ S ~ M S  

A P P R ~ X  W T  PUMP 8 BASE L B 
MOTOR 18 TURBINE-le 

BASE PLATE DIMENSIONS 
r 1 

APPLICABLE 
0 API 610 0 ANSI 073 1 873 2 
8 PROJECT SPECIFICATIONS 

REMARKS -ahVP woof constructinn ' 

L I 

REVI8ION 4 
BY D a r t  -- 
APP'D OhTl  

FORM 9318 151WI 

IIEVISIOW A 
BY OAT[ 
APP'D DATE 

PRf PhRf 0 BI SC iasc  ia 
---- 10:15-81 , 

A P P ~ V L O - ~ ~  - --- 

REVISION /\ 
-- 

BY DATE 
D A l f  ,b?P 0 DATE 



35 c> C W PIPE PLAN O b C SS 0 TUBING. 0 PIPE 

L 

36 :'TOTAL COOLING WATER REO'D GPM OSIGHT F.I. REQO. 
37 t PACKING COOL INJECTION REWD C TOTAL GPY Cpsffi- 

CJ iEAL FLUSH P I S  PLAN 0 C S 0 S.S. 0 TUBING 0 P I E  

39 O EXTERNAL SEAL FLUSH FLUID OG#rOpSrG-  
)[I f AUXILIARY SEAL PLAN 0 C.S. 0 S.S 0 TUBING OPiPf 
41 3 AUX SEAL FLUSHIOUENCH FLUID 
42 MATERIALS 
4 !? PUMP CASE:TRIM API CLASS 
u C A S I N G ~ C O R R  ALL IN 
(S IMPELLER Ni Resist WEAR RINGS 
g SMAF1 416SS SLEEVEIS\ a-. 
(7 CASE INT COATINGIL~NING 'GLAND 
(8 : ' B4SEPLATE DRIP PAN - 
49 - O UTE COIOIT#lS 

CEWTIHFOGAL PUMP 

MIN CONTINUOUS GPH 

A- , ..an - 
OATA SHEET 

'f 
I CLIEWT IlTElRATlOUL a L  RF11116 COMPANY 

2 PROJECT TPSO I#-I OCWRSTRATlOl P I N T  PLAlT LOWTlW Y r n A I  KEITUCKY 

3 SElVlCE -- 
4 YE MOO^ P.O 1 0  
- 

TYPE NO#L IEIIAL 10  - 

6 10  Of MOTORS REV0 6 A l w m a  fURtl BY V ~ n d n +  MFR BY 1 

7 10 OF TUI#IWES 1110% ma 10. FUR1 BY MFRBY 
b NOTE 0 INDICATES INFORMATION TO BE COMPLETED BY QVRCHASER C BY MANUFACTURER - 
o o O P E M ~ W  cowurns IEUH wwrl A- o CE~FORMAMCE . 

10 LIOUID -US GPM AT PT NOR-RIT- PROPOSAL CURVE NO 
I I DISCHARGE PSlG SL RPM NO OF STAGES 
12 PT F NOR MAX 108 SUCTION PSlG MAX ,&.RATED- NPSHR FT 5 I M E L L E R T  OF - 

1% SP GR AT PT 1.0 DlFF PRESS PSI ,- EFF BHP RATED 
I4 VAP PRESS A 1  PT PSlA mFF HEAD F T -  MAX BHP RATED IMP 

NSHA n 35 MAX HEAD RATED IMP 1 
ROT ATION (vIEWEDYAOM CPLG END) 

o lwsrrcrar rao TESTS 
-- - 

SHOP INSPECTION BREO'O 
HYDROSTAT lC TEST @RE0 D (3 WITNESS 
PERFORMANCE TEST ~ R E O ' D  0 WITNESS 
NPSH TEST C; ~ ~ 0 ' 0  c WITNFS~ 
INT INSP AFTER 0 REOD - WllKFSS 

TEST 

-- 

WEAR RINGS O CASE CllMP I 
Dl A IN CLEARANCE IN 
INTERSTAGE BUSHINGS I 

PIT OR SUMP DEPTH O 1 5  
PUMP LENGTH 0 
MIN SUBMERGENCE.REO'0 2 
COLUMN R E  lir FLANGE0 C THREADED 
LINE SHAFT B OPEN I3 ENCLOSED 
ERGS =:BOWL D LINE SHAFT 
BRG. LUB C WATER 3 OIL C GREASE a 
FLOAT h ROb 0 C S 0 S S C; BRZ m NONE 
FLOAT SWITCH - - PUMP THRUST LB :? U P  L DOWN -- - 
MOUNTING PLATE REQD 3 

5 wt~snn ZZEii'iiis 
APPROX WT PUMP h BASE L B I 

MOTOR LB TURBINE --.El I -- 

BASE PLATE DIMENSIONS 
m-s 

b API 610 (72 ANSI 073 1. 073 2 
D PROJECT SPECIFICATIONS I 

50 ELEVATION FT I DUST /FUMES 
51 AM0 TEMP F M A X  I A R E A  ELECT CL ,GR.dV., I I 
52 
53 
54 

C O ( 1 L I N t R  SUPPLY. ,- PSIG - F. RETURN ,PSKi O F  I 
IHIAIKS: - - 



k TheRUS't CENTRIFUGAL PUMP 
Emh@m'm DATA SHEET I EQUIPMENT NO. -. 

NO. REQUlRr  - -- 
SHEET 1 OF 1 i  

1 
2 PLANT LOCATION NEWMAW. KENTUCKY -+ 3 

A &d WIIUO-W.F~WI 11.: 1 
r 

CLIENT INTERNA~IOYAL COAL REFINING COMPANY 

PROJECT TPSO SRC.1 DEMONSTRATION PLANT 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
I 3  
14 
15 
I 6  

. . 

45 
46 
47 

48 
4Y 

50 
51 
52 
53 
54 
55 
56 
5 1  

SERVICE r v - y  

VENDOR P.O. NO. 

TYPE MODEL SERIAL NO. 1 
NO. OF MOTORS REO'D _ - _  ._ _ _ _ L  --- ITEM NO. FURN. BY MFR BY 
NO OF TURBINES REU - ITEM NO. FURN BY M F  R BY 

NOTE CI  INDICATES INFORMATION TO BE COMPLETED BY PURCHASER C BY MANUFACTURER 4 
(3 OPERATING CONDITIONS [EACH PUMP1 

I.IOUID -US GPM AT PT N O R R A T E D  16.1 
-_--. DISCHARGE. PSlG-, 

P I  I NOH ..- MAX  SUCTION PSIG MAX 3 RATED 1 
SP GR AT P i  .. . . . . . .  DlFF P ~ f 9 9 .  PSI 23.9 . _... 
VAP PRCSS AT PT PSlA DIFF HEAD. F1- 

NPSHA FT ,-- VIS A l  P I  LBIMIIFT-HR 

IMPEL LEN Has t e l l 0 ~  C W E A R  RINGS 
SHAF I Hastellov C SLEEVEIS) Hastellov C 

GLAND CASE I N 1  COATlNGlLlNlNG 
DRIP PAN [. i HASEPLATE 

slrr CONOITIONS ., ...., 
I 

--. ---.- - - 
EIFVATION F1 DUSTIFUMES 

A M B  l E M F  F M A X  - M I t i . A R E A  ELECT. CL ,GR.,DIV., 

3 0 ~ 1 ~ ~  WATER SUPPLY. .-.PSIG _- F. RETURN' -PSI6 -OF.  

PERFORMANCE 
PROPOSAL CURVE NO. 
RPM NO OF STAGES 
NPSHH FT 5 l M P E L L E R T . 0  F 
ETT: ,.... ...- BWP RPTEn .,..,.. ..... - 
M A X  BHP RATED I M P  --. 
M A X  HEAD RATED I M P  

ROTATION (VIEWED FROM CPLG EN01 ! 
0 INSPECTION AND TESTS 

SHOP INSPECTION (3 REO'O 
HYDROSTATIC TEST RE0 D O WITNESS 
PERFORMANCE TEST C, REO'D cj WITNESS 
NPSH TEST 0 REO'D WITNESS 

I N 1  INSP AFTER C, RE0.D ; WITNFSS 

TEST 
I 0 REO'D 0 WITNESS A 

@ INI. WEAR PARTS 
WEAR RINGS i2 CASE CIIMP 
01 A I N  CLEARANCE . IN  
INTERSl'AGE BUSHINGS 
OIA I N  CLEARANCE IN 

1 

VERT- 
PIT OR SUMP OFPTH (-1 -, 

- - 

I ?  -- - CONSTRUCTION 
18 NOLZLES S l Z E f l N  RATING FACING LOCATION 
I 9  SUCTION 
20 DISCHARG[ - -  

MOTOR L B  luRBlNE,-LB 
0 4 %  PLATE DIMENSIONS 

r 
APPLICABLE SPECIFICA~OWS 

0 API 610 ANSI 8 7 3  1. 073.2 
a PROJECT SPECIFICATIONS i 

i 
1 

CAUSED BY - M I N  CONTINUOUS GPM 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

- APP'D DATE 

, 
. CASE M T  - "  CENTERLINE '&FOOT !: BRACKET 0 VERT (TYPE1 

SPLIT ; ' AXIAL 5 RAD. TYPE V O L ~ J T E  C: SGL o DBL n DIFFUSER 
PRCSS : : MAX AL LOW - PSIG - F M I Y D R O  TEST - PSlG 

CONNECI i 'VENT '1 ORAIN Cl GAUGE C STEAM JACKET 
IMPELLER DIA - RATED G M A X  0 TY qE 

MOUNT r ! BETWEEN BRGS O OVERHUNG 
o THRUST BEARINGS TYPt .. 1 RADIAL ' 

1 ORE : ' RING OIL C! FLOOD C OIL MIST C3 FLINGER @ PRESSURE 
COUPLING : 1 MFR 'J MODEL 

ORIVER HA1 F M T D  BY 0 PUMP MFR O DRIVER MFR 
FP MFCH SEA1 PACKING 3 AUX SEALIPACKING 

MFR TYPE MODEL 

---a. .. .-, 
! 

7 7 

REMARKS: - 

. APP'O DATE 50 DAlE 

. 

33 MFR CObE - ,  PUMP LENGTH 0 . .. 

, APP'D DATE 

34 
35 
36 
37 
38 
39 
40 
61 

REVISION 6 
BY DLTE 1 

4P 

43 

REVISION A 
BY DATE ---- 

PREPARfO 0Y A i n  , 

~ c f C 7 b s y  
APPROVED B Y  .---- - 

- , 
MATERIALS -". . . .,.- .. ..,. . - . MOUNTING PLATE REO'D D 

El WEIGHTS AND DlMElS lO lS  ' PUMP CASElTRlM API.CLASS 
CASING ' l . laatc~.10v c CUIIII ALL IN APPROX WT PIJMP g BASE 18 

- - -- -. 

AUXILIARY PIPING 

C ,  c w PIPI P I A N  o CU. CJ ss OTUBING ~3 PIPE 
I 

; T O T A L  COOLING W A l E R  REQ'D GPM 0 SIGHT F.I. RfO'O. 

'; PACKING COO1 INJECTION REQ'D C TO1 AL GPM Cl PSIG - 
t 'X ';FA1 FLUSH PIPE PLAN 1 1 G C S (2 S.S. 0 TUBING 8 PIPE 
c ) FXIFHNA! SEAL FL.USH FLUID SPM r~1 PSIG 
( J AIIXILIARY SC4L PLAN (1) c s 0 S.S 0 TURING O P l P E  
.. 1 AUX SEAL FLUSHIOUENCH FLUID 

REVISION 
-- 

~ A T E  3-26-82 8 r -- 

M I N  SUBMEilGENCE REO'O C , 
COLUMN PIPE i; FLANGED C THREADED 
LINE SHAFT i3 OPEN CI ENCLOSED 
BRGS O BOWL-0 LlNE SHAFT 

ERG. LUB L'1 WATER l l  OIL U GREASE 
FLOAT a ROD c) c s o s s r! RRZ o NONE 
FLOAT SWITCH : ' 
PUMP THRUST L B  : : ~ u P C D O W N - - .  ' 

r 



C w  BY .-- 
~. - CONSTRUCTION 

NOZZLES SIZEIIN I RATING FACING LOCATION 
SUCTlON . -- - 
DISCHARGC 

LASE MT r '  C C N I ~ ' ~  FOOT C BRACKET B V E R f  (TYPE) --- 
SPLIT ;- AXIAL 5 RAD. TYPE VOLUTE C: SGL 0 DBL 0 DIFFUSER 

PRESS - MAX ALLOW P S l G  - F OHYDRO T E S T P S l G  

CONNECT I T E N 7  2 DRAIN !7 GAUGE C STEAM JACKET 
IMPELLER DlA- -" RATED E MAX n T Y p E  

MOON1 : : BE 1 WEEN BRGS ', OVERHIING 
RE ARINGS TYPF RADIAL CI THRUST ' . 

Lt.IBE : RING 011 C FLOOD :-a OIL. MIS1 ;1 FLINGER C! PRESSURE 
O MODEL COIIPI ING '7 MFR 

DRIVER HALF MTD BY Z PUMP MFR 0 DRIVER MFR 
m MECH SFAL o PACKING r> AUX SEPLIPACKING 

MFR TYPE. MODEL 
MFR CODE . PPI CODE 

----- AUXILIARY P I P ~ ~  

f; 1 I: W PIPI  P I  AN C-' CU C: SS ';TUBING 0 PIPE 
; ' I O I A L  C001.INC WAII:R R l  O D  GPM 0 SIGHT F.1 REO'D 

PACKING Lc)(ll IN.If(: l lON RFO 0 : ' TOTAL GPM' 0 PSlG - 
1 3  5EAl  FLUSH 181Pt P I  AN L i l o C  S Q S . S  0 TUBING PIPE 
C '  EXTF.RNA? SCAI FI.USH I l U l 0  o C P M  C PSIG - 
(1.1 AltXIL IARV SEAL PLAN i--1 c s 0 S S 0 TUBING O P l P E  
'.:; AUX SEAL FLUSHIOUEN(:H FLUID 

MATERIALS 
'? PUMP CASC. TRIM API CLASS 

. 

COW TRACT WO. 
I - 7F 

CENTRlF UGAL PUMP 
tou l rm~n no . p 1 6 6 1 1 A / E ( L .  
NO. REQUIRED 7 

DATA SHEET 
A d YYk*llalu-Frylb l l r :  . 

SHEET OF 1' 

CASING H a S t e l l o Y c o ~ ~  ALL IN. 
I M P E L L E R H ~ s  t e l l 0 ~  €WEAR RINGS 
S H n F l  l h m d . l o v  C SLEEVEIS) -I: 
CASE I N 1  COATlNGlLlNlNG GLAND 

' BASEPLATE DRIP PAN 

C) SITE CONDITtONS -. 
ELEVATION FT DUST /FUMES 
AMB TEMP F M A X  ---MIIFi A R E A  ELECT. CL ,GR.,DIV., 

S I N G  WATER SUPPLY P S l G  - F RETURN P S I G n F .  

REMARKS Pump t o  have vaDor proof construct- 

I 

2 
3 
4 

5 
6 
7 

I M I N  CONTINUOUS GPM I 

A , 
CLIENT INTERYATIONAL COAL REFINING COMPANY 

PROJECT #100 TPSO SRC-I DEMONSTRATION PLANT PLANT LOCATION NEWMAN. KENTUCKY - 
SERVICE S u l f u r i c  A c i d  Transfer Pump 
VENDOR P.O. NO. 1 

MODEL SERIAL NO. TYPE 
NO. OF MOTORS REO'O ---2. __- ITEM NO. FURN. BY Purchaser MFR BY 
NO OF TURBINES REg'O ITEM NO. FURW BY MFR BY 

8 
9 

10 
11 
12 
13 
14 
15 

ROTATION (VIEWED FROM CPLG EN01 

G INSPECTK)W AN0 TESTS 1 

NOTE C, INDICATES INFORMATION TO BE COMPLETED BY PURCHASER S BY MANUFACTURER 

@ OPERATING CONDITIONS !EACH PUMP) E PERFORMANCE 
1 10~10 Sulfurlc A r  i d  US GPM AT PT NOR R A T E D  PROPOSAL CURVE NO 
(94% H?SO/ . )  - DISCHARGE PSlG 24.9 RPM NO OF STAGES 

1 1 0 . S ~ C T l n N  PSlG MAX P I  F NOR MAX - 
SP GR AI P l  - 1.84 DlFF PRt'SS PSI 23,4 EFF BHP RATED 
VAP P R t s S  A1 PT PSIA DIFF HEAD FT- MAX BHP RATE0 I M P  
vIS A T  PT LBIMIIFT-HR NPSHA FT MAX HEAD RATED IMP 

I SHOP INSPECTION d REO'O 
HYDROSTATIC TEST a RE0 D Wllh'FS'. 
PERFORMANCE TESl  C, REO'D WITNESS 

I NPSH TEST C REO'D : W l I N F S S  
I N 1  INSP AFTER REQ'O WlTNFSS 

TEST 
0 REO'D CJ WlTNFSS 

2 INT. WEAR PARTS 
WEAR RINGS C CASE 3 M P  
D l  A I N  CLEARANCE IN I 
INTERSTAGE BUSHINGS I 

PIT OR SUMP DEPTH 10 Ft 
PUMP LENGTH O 
M I N  SUBMERGENCE RE0 D Z - 
COLUMN PIPE 13 FLANGED 17 THREADED 
LINE SHAFT T; OPEN C: ENCLOSED 
BRGS 3 BOWL : l LINE SHAFT 
ERG LUB L WATER L: OIL C GREASE 
FLOAT 6 ROD (2 c s o s s - I  RRZ a NONE 
FLOAT SWITCH " 

PUMP THRUST L B  2: UP-. DOWN -- - -- 
MOUNTING PLATE REQ'D .I! I 
-- 5 WEIGHTS A I D  DIMEISIONS -- - 

APPROX WT PUMP 8 BASE - 1 R 
MOTOR L B  TuRBlNE-e I 

BASE PLATE DIMENSIONS 
APPLICABLE s r E c l F l c m o n s  

1 

0 API 610 '2 ANSI 0 7 3  1 0 7 3  2 
(3 PROJECT SPECIF!CATIONS 

- 

I 

REVISION /\ REVISION @ 7 
OAT t BY DATE BY nrtr - - .  - .  --. - 
DATE I APPO 0 ATE I APP.0 OAT€ 

FORM 9318 1s/rn1 33 



I 
- -  -- 

I 

)I 'CLIENT IMTEINATIONAL COAL REFIIIIIG U)MPANY 

2 - PROJECT TPSO SRC.1 OE MOWST R A T D l  ?LAMT P L A I T  LOCATION MEWMAN. RENTUCUY - 

4 

5 
6 
7 
8 
0 

1 0  
I I 
It 
13 
14 
15 
16 
I' 

18 
~g 
20 
21 
2 2  
23 
2 4 1  -. -. 

IMPELLER DIA - SATED M A X  3 TYPE 
MOUNT Z BETWEEN BRGS B OVERHUNG 

BEARINGS TYPE r- RADIAL 0 THRUST 

0 REO'D (2 WITNESS -- .. 1111. WEAR PARTS 
WEAR RINGS Z CASE ?IMP 

ZB 
2 0  
3 0  
31 
32  

1 I M I ~ L L E R  u i  R~S&WEAR RINGS . I MOTOR L B  TURBINE 18  I 

I 

3'SLAVICtry WIL+PILw 
VEWOOR P.O. YO. 1 

TYPE MOOEL SERIAL NO. 

NO. OF MOTORS REV0 5 A  ITEM WI. FURN. BY MFR BY 
10 OF TURBIMES REV0 ITEM NO. . FURM BY M F R  BY 
NOTE 0 INDICATES INFORMATION TO BE COMPLETED BY PURCHASER C BY MANUFACTURER J 

LUBE :.. RING OIL r FLOOD c OIL MIST D FLINGER c PRESSURE IN CLEARANCE 
COUPLING 1 M F R  e MODEL 

DRIVER HALF M T D  BY. t PUMP M F R  I3 DRIVER M f R  I N  CLEARANCE 
: 3 M F C H  SEAL 0 PACKING 0 AUX. SEALIPACKING 

MFW TYPE MOOEL PIT OR SUMP DEPTH k 1 5 
33 
34 
3s 
36 
37 
38 
39 
40  
41 
42 
43 

0 PERFORMANCE 
PROPOSAL CURVE NO 
RPM NO OF STAGES 
NPSHR. FT t I M P E L L E R . T . O . F  
EFF -BHP RATED 
MAX BHP RATEO IMP . 
M A X  HEAD RATkD IMP.. 
M I N  CONTINUOUS GPM 
ROTATION fVlEWED FROM CPLG END1 

. Q.IMSPECTIOM AND TESTS ' 
SHOP INSPECTION '- Q AFC'D 
HYDROSTATIC TEST !% RE0 D C: WITNESS 
PERFORMANCE TEST a, REO'D c W l T h i S S  
NPSH TEST C RE0.0 - WITNFSF , 

INT INSP AFTER c ~ ~ 0 . 0  . WITNF 5s 
1 TEST 

0 OPERATING COMOITIONS IEACH PUMP1 /r\m 
~ l 0 U l D  AT ~r U S  GPM A T  PT NOR R A T E D  

DISCHARGE. P S I G , ~  
PT F NOR MAX =.SUCTION PSIG. MAX 5 RATED 7 
SP GR AT PT 1.0 DlFF M E S S .  PSI 92,7 
VAP PRESS A T  PT PSIA DIFF HFAO F T -  
vIS AT PT . LBIM~'FT.HR NPSYA. FT -L, 
-USED R A . - 

.-Cf!OW 

MFR CODE. ^_PI COY 
~ l r l l  I ~ R Y  P ~ P I M ~  

CI c w PIPE PLAN o CU. o ss 0 T U ~ ~ : - E  
7 0 T A L  COOLING.WATER REO'D GPM 0 SIGHT F.1 REO'D. 
-. PACKING COOL INJECTION REO'D Z TOTAL GPM C PSlG - 
a ;EAL FLUSH PIPE PLAN 11 (31 C S 0 S.S. 0 TUBING @ PIPE 
0 EXTERNAL SEAL FLUSH FLUID M i P M C  PSlG - 
C AUXILIARY SEAL PLAN (3 C.S. 0 S.S 0 TUBING o ~ P E  
,3 AUX SEAL FLUSHlOUENCH FLUID 

MATERIALS I 

r-' PUMP CASE!TRIM API CLASS 1 

CASING Cast Iron CORA ALL IN. 

46 
47 
48 

49 
5 0  
51 
52 
53 
Sd 

PUMP LENGTH C) 

M I N  6UDMEREENCE:flEO'n 7 
COLUMN PIPE XFI ANGED i7 THREADED 
LINE SHAFT W P E N  C ENCLOSED 
BRGS 3 BOWL C; LINE SHAFT 

. BRG. L U B  C; WATER 1 OIL C GREASE 
FLOAT b ROD 0 C S 3 5 C: BRZ NONE 
FLOAT SWITCH - - 

P PUMP THRUST LB :: U P  - DOWN ,--- - 
MOUNTING PLATE RE0.D 2 

ri 
a 3 WEIGHTS AM0 OlMtMSlOMS 

APPROX W T  PUMP 6 BASE L B 

55 
56 
57 
58 

.m'!!!!#. 

SHAf T 416SS SLEEVEtSl 416SS 
CASE INT COATINGILINING. GLAND 

r -  BASEPLATE DRIP PAN 
L 

- - SITE COMDlTlOlS - 
ELEVATION FT DUST IFUMES 
A M 0  TEMP F M A X  M l h  A R t A  ELECT CL ,GR ,DIV, 

&&&IN& W A l E R  SUPPLY. P S l G  - F RETURN P S l G  -OF 

CASE MT T , c E N T B ~ ~ F ~  FOOT c BRACKET BVERT. (TYPE) Turbine 

, 
SPLIT '_' AXIAL 5 RAD: TYPE VOLUTE C SGL 0 DBL 0 DIFFUSER 
PRESS :- MAX ALLOW P S I C  - F. ~ V D R O  TEST- PSIG 
CONNECT :.VENT 1 DRAIN 0 GAUGE Z STEAM JACKET 

~ k C l N 6  

BASE PLATF DIMENSIONS 
APPLI-~ I 

0 API 610 C1 ANSI 0 7 3  1 8 7 3  2 
0 PROJECT SPEClFlCATlONS 

-- 

RATING NOZZLES 
SUCTION 
DISCHARGE 

REMARKS. . - 
PREP&REO BY R _ .~b 4 a 
DATE 
APPROVED ~Q-&&- Y .----.-- -. .- 

S l Z E l l N  

REVlSlOM 

er  M ~ ) H  DATE 3-89 

REVISIOM 

BY OAT! .- - 
APP'O DAf f  OAT€ a APP'O * DATE 

REVISION 9 
BT D A T E  
APP'O DATE 



STORAGE TANK 
DATA SHEET 

COWTMCTWO. 2 1 - l Q Q 7 F  i 

E O U l m f  WT 1 0  7.C - 1 6b0 1 
wo lEOulaE0 I 
SHEET I OF I , 

3 7 

?a 
3R 

4 1 

47 

4 3  

44 

45 
46  
47 

48  39 

5-  

.LIEN1 IWT ERWATIOIAL COAL REFlWlWt COMPANY 

. . I 
I .  . . 
I 

. I 
.. . I .  . '  .! . . 

. . .  
I. 

' . I  . . "  

1 .  ' ;  . 1 .  . . 

, .' , 
. . .. i' 

I 
. . 

. / 
E 

: K L - '  T F A(1 : 1 I! 
L j .& i : 

I 'I 

--. . . . - -. . - - . - - - . . - . . - 

. .,b' 
.- - 

N3 ' . 
52 , . @ .  

C-, 

55 
56 
51 

58  

3 5 ! .  

. . 

i 
i 

PRfpAnto B Y  L ~ ,  , r I 
7 .  

REVISION /\ 9 
BY DATE 
A P n  OATt 

D ~ T F - ~ ,  a -. tx/. G-, 
APPAOVED BY . . 

, . 
REVISION A ' . . 

BY O k l f  . : . . 

rrmm 
DT DATE 

OPl f  I APP'O' OAT E AwO DATE 



b 

STORAGE TANK 
'i CONTRACT NO. 3/-1497 F 

EOUlPMENT NO. -16b6Z - lob/  Them 
-Compan)r 
4 01 vww~uvoor.Fw IU 

DATA SHEET NO flEQYIRE0 ,--/ I 
SHEET OF I 

+ 
CLIENT lNTCRNATlONAL COAL REFINING COMPANY 

2 PROJECT TPSD SAC4 OEMOWSTRATIOW P U N T  PLANT LOCATION NEWMAN. KENTUCKY 
3 SERVICE s h / { ~ & \ C  ACID SrorPAee 
4 VENDOR 

V P.0 1 0  J 

5 DIAMETER 12 I HEIGHT /2'T-T n MATERIAL 
6 CAPACITY NORMAL /Q 000 GAL SHELL ca'5 . THICK IN  
7 NET WORKING GAL ROOF THICK IN  ' 
8 OPERATING CONDITIONS BOTTOM THICK IN ' 

SPECIFIC GRAVITY LIO 1. 8.35-4 AT TEMP / / O  OF STRUCTURALS 
10 PUMPING RATES IN OUT / s  GPM NOZZLE NECK FLANGE 
1 1 VAPOR PRESS I N  WATER COUPUNGS 

12 ,MAX OPER TEMP OF INTERNALS FIXED 
I 3  DESl6W CONOlTiOllS REMOVABLE 
14 CODE API APPENDIX R 4 M l s  .. , -  
15 DESIGN METAL TEMP 3 BOLTING 
16 DESIGN PRESS IN. WATER EST ERECTION HI1 (U) 
17 CORROSION ALLOW SHELL flOOF IN  lOLtlE8 
I8 BOTTOM INTERNALS I N . I F W 8 E  R A W 6  
19 
20 
2 1 
22 
23 
24 
25 

V 

28 
29 
30 
31 
52 

. 33 
34 
35 
36 
37 
38 
39 
40 
4 1 

42 
43 
44 

45 
46 
47 
48 
49 
5n 

1 
5~ 
- 3  

4 
55 

57 
58 

3 6 I 

I 
1 

PREPARED BY 4 , A  7, 
56DATE d . ! e c y  f j j  

APPROVE0 BY 

REVISION A 
BY DATE 

DLTt ~ A P P D  DATE 

REWSIV 

BY DATE 

~ V l M  10 
BY DlTE I 

MP'U DATE ' LWO D l t f  1 



r 

STORAGE TANK Them 
brQiineertnOcompoDllr DATA SHEET 

. - .- ... 

56 O A T [  2 7  (.jy f /  ntdsw 11 
S T  APPROVED B Y  B Y  DATE n OATE BY D A T ~  
50 OAT[  APP'D OAT E .ma DATE APPD DA rt 



I 
-- 

EOUIPMENT NO X- 
NO REOUlREO 

A ELI)** . -Lu 6 . w  lly. I I , G t l E M l  E o u I W l E U  DATA M E E T ,  u r r T - ~ a  I 
I 

7 
3 
4 

5 

1 rn 

CLIENT . INTERNATIONAL COAL REFINING COMPANY ' - - - - . . - 
PROJECT & TPSO SRC.1 DEMONSTRATION PLANT PLANT LOCATION NEWMAN. KENTUCKY 

--,-- .,-- 

SERVICE c- 111 Chlorination - .-- - - - - 
P.0 NO' w 

VtMOOR 

6 
I 

8 
9 

10 
1 1  

1 2  

13 
Id 

IS 
16 
: 7 

. 18 
19 
70 
71 
77 
73 
24 
25 
26 
77 
28 
7 8 
30 
3 1 
37 
33 
a 1 

35 
36 
? ' 

11 R 

:I9 

40 
4 1  

4 1 
4 3 
34 

4s 

Q f! 

d : 

O R .  

$9 

A chlorine feed system with a capacity of 6000 lblday. The chlorination 
equipment s h a l l  cons.ist of a vacuum type chlorinator,  chlorine solut ion 
eductor (5-16601), vacuum regulator, pressure reducing. valve, flow meter, 
instruments and controls  as required for  feeding chlorine from a battery of 
ton chlorine containers.  Weighing s c a l e s  are included. (W-16601A-C) . 

. 

' 

. 

50 
5 1 

' 2  
53 
54 

55 
56 
51 
58 
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EQUIPMENT NO- S P P  nu 

NO REOUIREO 
A LOUYh.4 -.I" 6- 0% 

1 
2 
3 
4 
5 
6 
7 
0 
9 

10 
I I 

12 

l3 14 
! 5 
16 
i 7  

10 
19 
20 
71 
22 
,.?3. 

24, 
25 
26 
21 
70 
?9 
30 
3 1 

37 
33 
33 

35 

36 
3 ? 

36 
39 
40 

4 I 

4 7 
45 

11 

4s 

4h 
4 : 
4R 

ifd 

50 
5 1 

51 
53 
54 

5h 
51 

I 

CLIENT INTERNATlONAl COAL REFINING COMPANY 
L 

--- -- 
PROJECT 6000 TPSO SRC I DEMONSTRATION PLANT PLANT LOCATION NEWMAN KENTUCKY - ---- - - 
StRVlCt ----- 
VtNOOR P O  NO I 

> 
The four . ( 4 )  Cooling Tower chemical Feed Systems are as follows: 

. . . 

For CT - 16610 For CT - 16601 
X - 1.6610 Inhibitor X - 16601 Inhibitor 

' ' X - 16611 Sulfuric' Acid X - 16602 Sulfuric Acid 
Each chemical feed system will consist of a 100 gallon, 316 SS vertical day tank, 
and two (2) positive displacement type metering pumps. 

. 

' 

. 

. . 
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- .. . 

CONTRACT NO. - F 

EOUIPMENT 10. .-uhh17 
NO. REOUIRED 
SHEET OF l G E N E R A l  t(lUiPM,ENl OAT* SHEET] 

r . . . 

A Em- .I -11t9.rv I- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I I 

12 
13 
14 
15 
16 
: 7 

! 8 
19 
20 
71 
22 
23 
24 
25 
26 
21 
28 
;9 
3u 
3 1 

32 
13 
34 
.i 5 
36 
? 7  

38 
39 
40 
PI 

41 
43 
44 

45 
4f, 

4 

4R 
i q  
50 
51 

52 
53 
54 

55 

51 
se 

, . 
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CLIENT INTERNATIONAL COAL REFINING COMPANY ---- -- 
' p ~ ~ ~ ~ ~ ~  6000 TPSO SRC.1 DEMONSTRATION PLANT PLANT LOCATION NEWMIN. KENTUCKY 

-.-- SERVICE CopLingTPhl~T #7 c l i b h 8 X l n n  ----- 
VtNOOR P.0 NO.. 4 

A c h l o r i n e  feed system with a  capac i ty  of 1200 lb lday.  The c h l o r i n a t i o n  
equipment s h a l l  c o n s i s t  of a  vacuum type c h l o r i n a t o r ,  ch lo r ine  s o l u t i o n  

I 

eductor  (5-16610), vacuum regu la to r ,  pressure  reducing valve,  flow meter, 
ins t ruments  and c o n t r o l s  a s  .required f o r  feeding ch lo r ine  from a b a t t e r y  
of ton  c h l o r i n e  conta iners .  Weighing s c a l e s  a r e  included. (W-16610) 

' 
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2.2.5 Process Water Supply 

2.2.5.1 System Descript ion 

A combiriation process water and f i r e  water '  storage tank  constructed of 

carbon steel wi l l  be prov ided.  On ly  the  upper  por t ion of t h e  tank,  

1,600,000 gallons, wi l l  be available f o r  process water storage. The ent i re  

tank ,  3.6 mil l ion gallons, wi l l  be<available f o r  f i r e  water storage. The 

' process water pumps (P-17108 A-C) operat ing on  pressure control ,  wi l l  

provide' a con'stant supply to  the  pt-ocess water d is t r ibu t ion  header. 

2.2.5.2 utility Flow ' ~ i a ~ r a r n  . . . . 

;Refer to  t he  fol lowing drawing included w i th  Process Water Treatment, 

Paragraph 3.1.2. 

00-17-01003D Process water Treatment Process and Control  

Diagram '(sheet '2) 



2.2.6 Potable Water Supply 

2.2.6.1 System Descript ion 

A water storage t a n k  constructed o f  carbon steel wi l l  p rov ide  storage for  

potable water .  A potable water booster pump (P-17203) wi l l  b e  prov ided 

to  maintain a constant pressure on  the  potable water d is t r ibu t ion  system. 

When the  pressure  in t h e  d is t r ibu t ion  system drops, ind icat ing an 

increase in demand, the  potable water supp ly  pumps (P-17204 A and 8 )  

wil l  p rov ide  t h e  increased f low requirement.  Chlor ine and sodium 

hexametaphosphate wi l l  be added t o  maintain a residual concentrat ion of 

each in t h e  d is t r ibu t ion  header. The chlor inator  (X-17202) and the  

sodium hexametaphosphate feed system (X-17201) are f u r t h e r  described in 

paragraph 3.1.1, Potable Water Treatment. 

2:2.6.2 U t i l i t y  Flow Diagram 

' Heter t o  t he  tol lowlng drawrng ~ n c l u d e d  w l th  Potable Water I reatment, 

Paragraph 3.1.1. 

00-17-0100lD Potable Water System Process and Control  Diagram 



.2.2.7 Nitrogen System 

2.2.7.1 System Description 

The nitrogen system consists of piping, valves, and flowmeters necessary 

to distribute nitrogen from thearea14 air separator unit to the various 

area contractors. All of the nitrogen producing equipment is furnished 

by the area 14 contractor. 

2.2.7.2 utility Flow ~ i a g r i  

Refer to the iollowing drawing included with Interconnecting Systems, 

paragraph 2.3. 

00-16-03009 Interconnecting Piping System, Nitrogen 

Rev. 5-25-84 



2.2.8 Compressed A i r  System (Refer to  Process Flow Diagram 

No. 00-16-010040 and ~ r i t e r c o n n e c t ~ n ~  Pi p i n 3  sptem. 
f n d r u m d  A i r  / Pkant Air .  Dug. Jc. 00-16-03008) 

2.2.8.1 System Description 

2.2.8.1.1 General 

The plant and instrument air' requirements are provided by a common 

compressed a i r  system, including a common distr ibut ion header. Pressure 

control valves are furnished f o r  the plant a i r  lines a t  the bat tery limits of  

each area contractor a i r  user to prevent depressurization o f  the 

compressed a i r  system. Since a common system is  provided, both plant 

and instrument a i r  are of the same qual i ty at  the area contractors bat tery 

limits. The system consists of three centrifugal a i r  compressors, three 
prefi l ters, one a i r  d rye r ,  three afterfi l ters, one receiver vessel, 

d ist r ibut ion piping, and valves. 

2.2.8.1.2 A i r  Compressors 

Two of  three motor-driven , packaged centrifugal a i r  compressors (C-16701 

A, B, and C) are provided to meet the normal instrument and plant a i r  

requirements. Al l  three compressors are needed t o  satisfy the maximum 

a i r  demand. Each a i r  compressor has four stages of compression and 

in i ludes a i r  intake f i l ter,  three intercoolers, one aftercooler wi th moisture 

separator, inlet thro t t le  valve, discharge check valve, bypass silencer, 

control panel, and lubricat ion system. The lubrication system provides 

sufficient lubrication to the compressor b e a r i n ~ z  fnr cnn t i n~~ous  operation, 

start-up, and emergency loss o f  power conditions. 

Pref i l ters 

Following the compressors, the  compressed a i r  enters the coalescing, 

cart r idge type pref i l ters (FL-16702 A, B,  and C) f o r  removal of any 

entrained 



moisture o t  oil. f wo of the prefi l ters are adequate to meet maximum 

plant end i rh t~umen t  air demands. 

2.2.8.1.4 Air  Dryer 

After the prefilters, the compressed a i r  passes through a desiccant type, 

heat regenerated, twin tower air  d ryer  (0-16701) fo r  dew point 

suppression to -40°F at 100 psig pressure. One air d ryer  is furnished 

and is sized for maximum plant and instrument air demand. 

2.2.8.1.5' Afterfi lters 

Three cartridge-type afterfi lters (FL-76703A, B and C )  are furnished on 

the outlet of the dryer to remove dust o r  desiccant carryover from the 

dryer .  Two of the afterfi lters are adequate to  meet the maximum plant 

and instrument air demand. 

2.2.8.1.6 Ai r  Receiveb 

One common air receiver (V-16701) vessel is furnished for  the compressad 

air system and i s  sized for the maximum air demand conditions. The 

receiver is a vertical, cylindrical pressure vessel designed and fabricated 

in accordance with the ASME Boiler and Pressure Vessel Code. 

2.2,8.2 Uti l i ty Flow Diagram 

The following ut i l i ty  flow diagram is  included after this page: 

00-16-010040 Compressed Ai r  System Process Flow Diagram 





2.2.8.3 U t i l i t y  Summary 

The u t i l i t y  summary for  the ~om~re'ksed Air Syst&m follows t h i s  page. 

Rev, 5-25-84 





2 . 2 . 8 . 4  Motor L i s t  

The motor l ist for the Compressed Air System follows t h i s  page. 

Rev. 5-25-84 



Equipment 
No. 

COMPRESSED AIR SYSTEM 

MOTOR LIST 

Installed Operating HR/ KWH/ 
Description H p K w .  .- Day DAY - 

Air compre-ssor 

Air Compressor 

Air ~dm~ressor 900 0 0 0 

TOTAL 



. . 2.2.8.5 Equipment List/Summary 

T h e  equipment list/summary for the  compressed a i r  system follows 

this  page. 



REV. 4 

WBS ELEtfENT: 1.4.1.1.2 ICRC =A: 16 COHPRESSED AIR PACE 1 OF 1 

VENDOR E M  
REV. ICRClRllST QTY EQUIPHEIT P.O. SIZE/ P.O. NEED COST DELV EQUIP PURCH TYPE 

EQUIP NO UESCRIPFIO'W tUlHBER VE I CUT DATE DATE DATE COST BY EQUIP 

C-16701 3 Air coqreeiror, ce, centrifugal, 900 bp S 10-82 S 1-63 14.9 ea S 6-83 138.4 ea RUST SF 
A thru C 4,000 icfm; 110 psig discharge pres- 1,800rpm P P P 

sure, 9D°F inlet temp., with w t o r  A A A 
drive - - ---- 

D-16101 2 Air dryer, desiccant type, 8 hr., S 10-82 S 1-83 L.3 ea S 9-83 82.7 ea RUST SF 
4 A and B NEM c v l e ,  150 prig design, P P P 

10,000 ucfs, 150 prig steam beater. A A A 
-4D°F a t l e t  dew point 

~n FL-16701 3 Filter, air intake, cs, GOO0 acfm, S 10-82 S 1-83 l .O ea S 6-83 7.8 ea RUST SF 
rd 2 A thtu C 0 psig, 9a°F, 118 sq ft effective P P P 

filter area A A A 

FL- 16702 2 Air prefilter, coalescing elements, S 10-82 S 1-83 inc S 6-83 inc RUST SF 
A and B 5,000 scfm, I50 psi6 design, 100 prig P P with P witb 

operating, 90°F, 214.2 sq ft effective A A fL-16701 A FL-I6701 
filter a r m .  8" flange outlet 

FL-16703 2 Air prefilter, particulate e l m n t s ,  S 10-82 S 1-83 :.nc S 6-83 inc RUST SF 
A and B 5.000 scfm, I50 psi6 design, 100 psig P . P with P vith 

operatha, 90°F, 214.2 s q  ft effec-.ivc A A PL-16701 A FL- 16701 
filter area, 8" flange outlet 

--- -- -- 
V-16701 1 Air receiver, vertical, cs, 150 psi8 7' dia x S 10-82 S 11-82 2.1 S 2-83 17.7 RUST SF 

design, ASHE VIII-I, 5,565 gal 20' high P P P 
capacity A A A 

..-- 

1. All costs 1st Quarter Fiscal Year 1982 in thousand dollars. RUST: Rust Engineering S: Scheduled IL: Field Labor N/A: Not Applicable 
2. Equipnnt coats are FOB jobsite vith shipping 6 vendor field C M :  Stone 6 Webster P: Projected R: Uaterial for field fab equipment 

support less vendor engineering. 3. This equipment is Appesdir C Bulks. A: Actual SF: Shop Fabricated FF: Field Fabriraled 



2 .2 .8 .  6 Equipment Data Sheets 

T h e  equipment data sheets for the compressed air  system follow this 

page. 
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0 SOURCE 
C l  TVPF 1 

43 
54 

J 5 
J6 
J : 
JR 

. -. . . . - , 

0 RANGE FOR PNEUMATIC CONTROL- RPM @ ,. :,...wL PSlG 8 . . RPM @ PSlG 
OTHER 

L 
55 PR€PhQfD.BL 1-.. F. Duckett 
56 OATt - . - -1 9: 15-8 1 -- -- REVISION A REVl lON 

: I  K R o v t o  B Y  - - .- - B Y  DATE BY DATE B V OAT€ 
58 DATE 7E- OATE A??O DATE APPO DATE a'. 

FOlll9319-I OF 5 I S ' m I  54 4' ' 

I 

PROCESS CONTROL 
- METHOD 0 BYPASS FROM TO . ,. ,-- - -- - a ANTI-sunac BYPASS u MANUAL o ALITO 
- ,- -- - .- C3 SlICTlOh' THROTTLING_ FROM TO 

C SPEED VARIATION FROM - TO 
A T U C O  

J 



0 ELECT AREA CLASS GR. OIV. 
Q WINTERIZATION REO'D 0 TROPlCALlZATlON REO'D 
SITE DATA: 
o ELEVATION 388 F T  BAROMETER 14.49 PSI/ 
0 RANGE OF AMBIENT TEMPS 

DRY BULB WET BULB 
SITE HATED "F 
NORMAL "F 6 0 
M A X I M U M  "f 9 4 

, MINIMUM O F  . 10 - 
, UNUSUAL CONDITIONS: (3 DUST CJ FUMES 
O OTHER --- .m...,.,,*m,-.v. 

C O W T W  la. - 
EOUlfl lEMT r) C- 1 h 7 0 1 A B . 6, T: 
NO REQUIRED 3 
W E E 1  * OF 2 

T h e w  -- 
A d whwuma~cr-frya 

SEE SPECIFICATION 
ACCOUSTIC HOUSING 0 YES C) NO 

CENTRIFUW COMPRESSOR 
DATA SHEET 

PAGE 2 OF 5 

APPLICABLE SPLCIFICATIDNS. 
API 617 CENT COMPR FOR GEN ~ E F I N E R Y  SERVICES 

I 

2 
3 
4 

PAINTMI6 
8 MANUFACTURER'S S l D  

Al l  I 1 O O T H E R S  

I 
1 

BAS A W L V U S  OTHER COIMTIONS 
REMARKS 

SHIPMENT: 0 

9 DOMESTIC 0 OUTDOOR ST )RAGE OVER 3 MONTHS 
o EXPORT rj EXPORT BOXIVG REO'O I 

5 
1 

6 
7 

8 
0 

If1 
I I 

1; 
13 
I 4  
15 
16 
I 7  
18 
1 Q 
20 
2 1 
n 
23 
24 
25 
6 

27 
28 
29 
3 
3I 
32 
33 

A RATED 0 M L K  0 
1 

T 

D 8 

1 
?OTAL 

NORMAL C 

100.0 100.0 
P V G .  MOL WT 28.74 28.61 

UICATION 
8 INDOOR 0 HEATED 0 UNDER ROOF 
0 OUTDOOR 0 UNHEATED 0 PARTIAL SIDES 
0 GRADE C) MEZZANINE 

W I S E  S?ECIFICAT IONS 
APPLICABLE TO MACHINE 
SEE SPECIFICATION 
APPLICABLE TO NEIGHBORHOOD 



I I I EQUIPMEM~ NO. - 1 

I.nhqbnrOanr NO. REQUIRED 1 
HEET I OF- I 

Normal Flow 

1 

2 
3 
4 
5 

Rated Flow 

Operating Pressure 

CLIENT INTERWATlOWAL COAL R E F I I I N G  COMPANY --- -. 
PROJECT TPSO 6RC.I OEMOWsTRhTlON PLANT - PLANT LOCATION WEWMAN. KENTUCKY . 
SERVICE c-~P~ 

- 
VtWOOR . . -. - . . . . P.O. . . w0. .. I 

Operating Temperature 

. 

_ 

Outlet Dew Point ' 

Code 

Stamped 

National Board Registration 

OPERATING CONDITIONS 

. . 

SCFM 

10,000 S C M  

100 PSI,G 

9 00F . . 

-40°F @ 100 PSIG . ' .  

DESIGN 

ASME, B6PV, Section VIII-I 

Yes 

Yes 

Design Pressure , .  79 
150 PSIG 

Design Temperature 
31 

200'~ I 
Desiccant Activated Alumii~a I 
Ncma Cycle 

35 ""I 8 Hour I 
~e~eneration Method j Steam Heater 

MATERIALS 

Shell SA-285, GRC 
I 

Supports SA-36 

I 

Heads SA-285, GRC 

Nozzles SA-106, GRB 

i 
L{:;Y!F. .V! . F. -DucketL. 

10-15-81 - . . - - - - . . . - . ; ~ ~ E V I S I O N ~  
-- ---- --..- 

APPROVED B Y  BY OAfE . - - -. - . - - . - . . . - . - . - - - - . - - 
D A T E  FPT/.-xTE 

56 O R M  9308--1 OF 2 19!801 . C' 

I 

REVISION 

BY DATE 

REVISION 'A 3 
- 

BY q r T E  
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FILTER 
OATA 8HEET 

- - 

CLIENT INTEl)YATI)UL CIL WFINI# C O M P U V  
PROJECT 8000 TPSO SRC.1 OEMONSTAATIDN P W T  PLANT LOCATION N E W U N .  KENTUCKY 

SERVICE Compressed Air P r e f U e r  

MODEL SERIAL 1 0  
NOTE c INDICATES I N F O R M A T I O N ~ ~ B E  COMPLETEO BY WI~CNME~ o 6'1 YYUFACTURER - 

UPE OATA -- -- -- 
C OPERATING CONOlTlONS 

RATED FLOW (WttBWl  SCFM 5000 Compressed Air ----- 
MOLECULAR WEIGHT * 28.9 ---- 
SPECIFIC GRAVITY - --- --- --- -- 
VISCOSITY lLB.MASS/FT.HRI -- r 
INLET PRESSURE IPSIGI 110 
INI FT  TFMP r 'F 1 sn ...-- - .  - - - - 
CORROSIVE CONTAMINANT Oil & Moisture 
SUSPENDED SOLIDS - 
CHARACTERISTICS OF SOLID -- 
PARTICI F S17F IAVFRAGE I 
-- -- 

SOLIDS BY wii0o1 
1- - . - - .- -, 

M A X  ALLOW PRESSURE DROP CLEAN IPS11 One --- ----- 
RETENTION INOMINAL) Sb 98% Of 3 Microns 'Or Better 

0 FILTER TYPE 
NO OF ELFMFNTS 
TYPE OF ELEMENTS 
MATERIAL OF ELEMENTS 
-I- 

---...--I 
MESH SIZE . I 

!Il COYSTRUCTION OF FILTER 1 
FILTER DIA BY LENGTH ------ -- 
POSITION OF FILTFR VERT - HORlZ . . . - - - . - . - - 
EFFECTIVE FILTER SURFACE AREA 

31 WEIGHT ( L E I  
3 2  0 OESIEI COlMTlONS 
33 DESIGN PRESSURE IPSIGI 150 

-.--. --- -- -.- 
34 DESIGN TEMPERATURE I 'F I 2 00 - -- -- - -. 
35 CORROSION ALLOWANCE I l N l  0.10 -- ..-. .- 
36 MAIEHIALS-SHELL 8 HEADS SA-285.GRC 
37 INSUL ATION-PAINT 
38 Q ASME CODE DESIGN Gh ST4UPED 
39 C ~ N N E C T ~ N S  E RATIM-FACE EMARKS 
40 12 INLET 1 8 Fln 
41 Q, O U T L F T  1 8 Fle 
47 @ VFNT 1 
43 DRAIN 1 I f 

f 
44 

1 

N-.', RELlf  i VALVt  
'c;  rutss INUICA I OR 
Cl LEVEL GAUGE 



.- 

sot I 

55 
56 
51 
58 

rm 9110 rS/m h 

5 8 

I 

r R t P L Y 0  BY \ I .  F. Duckett . 
DATE 10-15-81 
APPROVE0 B Y  - -. 
OAT€ 
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REVISUII 
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P 

rn COWTUCT NO. 7' -1 997F 
+ y-16701 

NO. REOUlRED 
WECT 1 a OF 1 

A Ih.lhrd b@n-m- 
 ALL.,.,..^.^ *m-at,. rzl. mr 

VERTICAL PRESSURE VESSEL 
DATA SHEET 

I 

2 
3 
4 

5 
6 
7 
8 
9 

10 
I I 
12 
13 
14 

I S  
16 
17  

18 
lg  

10 
2 '  
2? 
23 
l d  

25 
26 
21 
1 8  
79 
30 
31 
3 2 
33 
BJ 
35 

26 

10 

4 
I 

CLIENT INTERNATIONAL COAL REFINING COIPANY 
. -  --- 

p ~ ~ j ~ c r  6WO TPSO SRC.1 OEMONSTRATlON P U N T  PLANT L O C A f l l  NEWMAW. KENTUCKY 

- S E R V ! ! ~  -compressed .-. Air Receiver 
VENOOR P.O. 10. 4 

DIAMETFR INSIDE IN OUTSIDE 84 IN. 

VERT HT 1 ' 1  10 1'1 2 u T  0 I N  
B T M  T!L FNOM GRADE 7 F 1  6 I N  

OPERATINE CONOI7lONS - ---.. 

MAT ERIALS 

SHELL SA-515 .GR7 0 HEADS SA--70 
SUPPORT SA-36 GASKETS 

NOZZLE, NECK SA-106. B FLANGE SA - 105 

- 3  ' 
:? 

3: 
JJ 

L . . . 

2 . . - . . . .- . . . 
h . . 3  -- 
!; I ----- 

, 

I 

OPER TEMP -- 90 . F .COUPLINGS TYPE 

MAX TEhlP - .- -.. l o o  .F IINTERNALS FIXED REMOVABLE 

~CVISION a 
BY DATE 
APP'O DATE 

$5 
46 

4: 

4R 

.19 

50 
'# 1 

5? 
:> 3 

SJ 

R~VISIOW A 6 
BY OAT€ 
1Pt 'O OA lt 

BOLTING PRESSURE INTERNAL 
ERECTION WT (LEI - 

SKETCH 

--- , Y - 2  3-9 

OPER PRESSURE 100 PSIG~ 
M A X  OPER PRESSURE 110 PSIGJEST 
SPECIFIC GRAVITY LIO AT TEMP "F 

. .. .- - . OESIGN 
CODE ASt.'i SEC Vll l DlV 1 e S T A M P E D  
NATIONAI 40ARD REGISTRATION Yes 
DESIGN l C M P  200 -F 
.DESIGN PRE \S INIERNAL 125 PslG, 

EXTERNAL I V P C I  - .-- PSI 
MAX AL! On WORKING PRESSlTf MI' PSlGl f 
'CORR A;(& SHE~LIHEADS 0.10  IN ~NTERNAIS 0.10 I N  
ZHF! l THICK -- IN. 

'HFAD - I .;.I - . Dished . - . - THICK 114 

 HYDRO;^:.' PRF SSITFMP PSIG1"F 
RADIOG6:;dY EYTFNT - --- (;ODE 
P O S I W ~ I  Lll! !JFAT T R t A 1  VESlND 
~ ~ f i l h o ~ : . ; f  f0Di ZONE 
WIND PI-! ..:. - - . -. -.--. PSF 

INSIIL A l.l!lr YES k; 1 H I C K  , - , -- I N  
1 IREPRilt~l.lhrG YFSeNO lHI(:k. --  -_ ----- I N  - -  - 

' V E S S ~ I  .,~II'DORT IVPE Skirt J 

NOZZLES - 
COUPLING RATING FLANGE RA71NG 

', *I7 

.. 1 i . - -. 
9, : --. .-- - - . -. . 

--. - -  - -  -. - .- 

:,,I ' Y A N H U L ~  W (GVkR -- .. 1- ---.UL?!G?. - .--- 
w -  I . - -. - r h ; l l H O ~ t  W HLIND 

I 

! ; b i ~ l D  I! : I oFfiOM H O i  !C!.l T NORM;.: --.  - ... .- f T  I N  
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*..t I hr F T IN' 

5 9 

5P OAT[ 
f ORw 9313 19 801 

I 

FACING SERVICE 
MARK 

NO 
NO SlZt  

RtO.0 ! IN  

16 RF FLng, t.,-1 INLE 1 . .- 
? ,  16 :RT Flnpl~! l IET 
:18.t., j i I 9 - ~ r r o w o A  DRAIN 

' V t l l t  k 
j .!. 2 -_2 j ,RFFlng .  
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2.2.9 Flare and Incinerators 

2.2.9.1 System Description 

2.2.9.1.1 Flare System 

2.2.9.1.3.1 Deiign Criteria 

Hydrocarbon Kelease (ReTer L u  Design Dasio Memorandum, P a r a g r ~ p h  
1-b ~f this dnriiment) 

Max allowable flare tip delta P, psi 0.5 
0 Ambient temperature (average), F 70.0 

Wind velocity, mph 20.0 

Max radiation at grade, Btu/hr-ft2 2,000.0 

Max radiation at liquid or solid storage facilities, Btulhr-ft2 1,500.0 

Max mach number at flare tip 0.5 

Max allowable backpressure at unit battery limits, psi? 2C.O 

Max HC rate for smokeless operation, MM lbslht 0.2 

Steam rate for smokeless operation, l b  steamllb H e  0.5 

2.2.9.1.112 Dcoeription 

2.2.9.1.1.2..1 The 6,000 TPD demonstration plant will have a single derrick- 

type elevated flare, designed to handle 1.0 million pounds per hour of hydrocarbon 

emissions. 

2.2.9.1.1.2.2 The flare system will include a relief valve collecting manifold 

within each of the process areas. To minimize piping requirements, the indivi4ual 

relief valves will e i e  into cullecting branchca, which will j c d n  i .nto a oing le  

manifold discharging into a blow-down drum. 

Rev. 5-25-84 



2.2.9.1.1.2.3 Each process a r ea  w i l l  have a cap t ive  blow-down drum. Each drum 

w i l l  opera te  a t  20 ps ig  maximum. The d i s so lve r  a r ea  blow-down drum w i l l  operate  

a t  230 psig.  The high pressure blow-down drum w i l l  discharge i n t o  t h e  Ca ta ly t i c  

process a r e a  b lordown drum. Each opera t ing  a r ea  blow-down drum w i l l  have 

f a c i l i t i e s  t o  pump out  disengaged l i q u i d ,  end/or vaporize i t  by steam hea t ing ,  using 

dimple jacke ts  o r  c o i l s .  

2.2.9.1.1.2.4 The d i s so lve r  a r e a  high pressure  b lordown drum w i l l  a l s o  have a 

quenching system designed t o  spray cold quench l i q u i d  a t  1,500 gpm maximum i n t o  

t h e  d i s so lve r  r e l i e f  valve e f f l uen t .  The quench l i q u i d  f o r  t h i s  app l i ca t i on  w i l l  

be s tored  i n  a cap t ive  5,000 b b l  cone-roof s torage  tank. The quench l i q u i d  supply 

pumps w i l l  be steam turb ine  and e l e c t r i c  motor dr iven and instrumented s o  t h a t  

opera t ion  w i l l  be automatic,  a n t i c i p a t i n g  a d i s so lve r  malfunction. I f  t h e  

system is  ac t iva t ed  by t h e  a n t i c i p a t i n g  s i g n a l  and no r e l e a s e  occurs ,  t h e  blow-down 

drum pumps w i l l  r e t u r n  t h e  quench l i q u i d  t o  s torage.  Should a r e l e a s e  occur,  t he  

quenched ma te r i a l  w i l l  be re turned t o  t h e  process a r e a  f o r  reprocessing.  

2.2.9.1.1.2.5 Each process a r e a  blow-down drum w i l l  d ischarge i n t o  a 

main f l a r e  l i n e  manifold, which w i l l  then discha,rge i n t o  a v e r t i c a l  44 f t  

diameter by 69 f t  separa tor .  The separa tor  w i l l  be designed t o  disengage 

l i q u i d  and provide t he  proper e l eva t ion  a t  t h e  b a t t e r y  l i m i t s  s o  t h a t  t h e  

main f l a r e  l i n e  w i l l  have t he  proper downward s lope  (0.1 inch each 10  f e e t )  

t o  t h e  knockout drum loca ted  a t  t h e  f l a r e  d e r r i c k  base.  

2.2.9.1.1.2.6 The main f l a r e  l i n e  w i l l  be  46 inches od. It w i l l  s t a r t  a t  

t h e  v e r t i c a l  separa tor  and extend 3,000 f e e t  t o  t h e  ho r i zon ta l  separa tor  a t  

t h e  base' of t h e  f l a r e  der r ick .  

2.2.9.1.1.2.7 The main f l a r e  l i n e  w i l l ' h a v e  8 full-moment anchors a t  400 

foo t  i n t e rva l s .  Each 400 foo t  s ec t i on  w i l l  have e i g h t  o the r  pipe supports  and 

a thermal expansion loop designed t o  keep t h e  stresses wi th in  al lowable limits 

f o r  a 1.1 mm pounds per  hour re lease .  A t o t a l  of 68 p ipe  supports  w i l l  be 

required.  
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2.2.9.1.1.2.8 The h o r i z o n t a l  22 f t  d i a  by 80 f t  knockout drum a t  t h e  base  

of t h e  f l a r e  d e r r i c k  w i l l  have pumping and vapor iz ing  c a p a b i l i t i e s  t o  

r e t u r n  condensate  t o  p r o c e s s  and/or  v a p o r i z e . i t  f o r  f l a r i n g .  Th is  drum 

and a l l  a s s o c i a t e d  p e r i p h e r a l  p i p i n g  w i l l  be i n s u l a t e d  f o r  an environmental  

f a c t o r  of 0.1.  Sec t ions  w i l l  b e  f i r e p r o o f e d  a s  requ i red .  

2.2.9.1.1.2.9 Vapors from t h e  h o r i z o n t a l  22 f t  d iameter  by 80 f t  drum 

w i l l  d i s c h a r g e  i n t o  t h e  f l a r e  s t a c k  s e a l  p o t ,  which w i l l  i s o l a t e  t h e  main 

f l a r e  header from t h e  d e r r i c k  s t a c k  by a water  s e a l .  The p r e s s u r e  

r e q u i r e d  t o  b reak  t h i s  wa te r  seal w i l l  n o t  exceed 0 .5  p s i .  Under normal, 

no-emission c o n d i t i o n s ,  t h e  on ly  m a t e r i a l  be ing  s e n t  t o  t h e  f l a r e  s t a c k  w i l l  

b e  e i t h e r  purge n i t r o g e n  o r  purge f u e l  gas.  Use of t h e s e  m a t e r i a l s  w i l l  

be  minimized by t h e  molecular  seal upstream of t h e  f l a r e  t i p .  

2.2.9.1.1.2.10 The f l a r e  s t a c k  and a l l  r e q u i r e d  u t i i i t y  f i n e s  w i l l  be 

suppor ted  by t h e  d e r r i c k .  The f l a r e  s t a c k  w i l l  be h e l d  by l o o s e  j o i n t s ,  

t o  pe rmi t  v e r t i c a l  expansion.  The u t i l i t y  l i n e s  a t t a c h e d  t o  t h e  s t a c k  w i l l  

move v e r t i c a l l y  w i t h  t h e  s t a c k .  

2.2.9.1.1.2.11 For improved s e r v i c e  l i f e ,  t h e  upper 50 f e e t  of f l a r e  s t a c k  

w i l l  be 316 s t a i n l e s s  steel,  i n c l u d i n g  t h e  molecular  s e a l ,  f l a r e  t i p ,  p i l o t s ,  

and u t i l i t y  p ip ing .  The f l a r e  t i p  w i l l  have s i x  continuously-burning LPG 

p i l o t s .  

2.2.9.1.1.2.12 The i g n i t o r  system w i l l  be a n  i n t e g r a l  package w i t h  LPG 

backup, l o c a t e d  o u t  of t h e  "dead zone". The systeni w i l l  be housed i n  a n  

open shack f a c i n g  away from t h e  f l a r e  l ine -of - s igh t .  The roof and walls 

f a c i n g  t h e  f l a r e  w i l l  be i n s u l a t e d  and covered w i t h  r e f l e c t i v e  m a t e r i a l .  

2.2.9.1.1.3 S i z i n g  C r i t e r i a  

2.2.9.1.1.3.1 F l a r e  s i z i n g  was done fo l lowing  a  s y s t e m ' a n a l y s i s ,  which 

reviewed i n  d e t a i l  a l l  causes  and t h e  r e s u l t i n g  f l a r e  l o a d s  from t h e  

i n d i v i d u a l  p r o c e s s  a r e a s .  The r e s u l t i n g  f low r a t e s  were based on d a t a  
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supplied b y  the  indiv idual  area contractors, overal l  process material 

balances, and u n i t  f low diagrams. The  fol lowing cases were indiv idual ly  

reviewed : 

Item Type  o f  Failure 

1 , Plant wide cooling water 

2 Plant wide electrical power 

3 Inst rument  'a i r  

4 ' Local fa i lure caused b y  misoperation 

5 F i re  condit ion 

. 2.2.9.1.1.3.2 The governing condit ion f o r  t h i s  p lan t  is  a combination of 

- p lant  wide cooling water and power fai lure, resu l t ing  in the  maximum 

emission ra te  g iven ih t h e  Design Basis Memorandum. Th is  includes 

hydrocarbon emissions, vapors containing odorous o r  noxious gases, and 

flammable o r  otherwise hazardous vapors. Streams containing a i r  were no t  

included,,  as they  would be  disposed o f  in a vapor inc inerator .  

Mechanical Design Cr i te r ia  

2.2.9.1.1.4.1 A l l  vent  and blow-down sub-headers wi l l  slope from the  

re l ie f ,  valves to the  main branches, w i th  a minimum slope o f  0.2 inch each. 

. . ' I 0  feet.  he same requirements wi l l  app ly  t o  t h e  branches leading to the  

main f lare header. A l l  ind iv idual  entr ies t o  and f rom sub-headers wi l l  be  

made at the top  of the  l ine. The  main'f l .are'.slope wi l l  be 0.1 inch each. 

10 feet, minimum. 

2.2.9.1-.I .4.2 The  main f lare l ine wi l l  be  prov ided w i th  26 20-inch 

manways, equally spaced, f o r  maintenance and clean-out. These ma'nways 

wi l l  be  horizontal  w i th  h inged dav i ts  t o  suppor t  t he  b l i nd  f lange. 
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2.2.9.1.1.4.3 The flare stack will have a caged access ladder extending 

to the top of the tube, with rest platforms every 30 feet. A 360 degree 

work platform will be provided at the flare tip for maintenance. This 

service area will include a permanently-installed davit and hoisting device 

to facilitate removing and changing the flare tip assembly. 

2.2.9.1.1.4.4 The flare stack will be mounted on top of the seal drum, 

which will be anchored to its own ground-level foundation. The flare 

stack will be guided by the derrir.k; however, if will net  be anchured at 

any point, to allow for free expansinn. 

2.2.9.1.1.4.5 The upper 50 feet of flare stack, molecular seal, flare tip, 

ignitors, and service piping will be 316 stainless steel. 

2.2.9.1.2 Liquid and Gas Incinerators 

2.2.9.1.2.1 General Description 

2.2.9.1.2.1.1 To dispose of waste liquids, low-pressure hydrocarbon 

vents, purge gases, oxygen contaminated streams, and blanketing gases, 

the plant will be provided with two incinerators, one £0; liquids, the 

other for gases. 

2.2.9.1.2.1.2 Each incinerator will incorporate a waste heat recovery system 

which will generate saturated stem a t  150 psig. Each unit will also include 

an individual boiler feedwater recirculation system. chemical treRtmPnr 
> 

facilities, and local combustion controls with' flame supervision capahfllty. 

Gjor alarms and current operating status will be linked to the central 

control room by a pan-alarm system. Each incinerator will use fuel gas 
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2.2.9.1.2.1.3 Each incinerator will have a sampling platform at the 

required height for flue gas composition and solid load analysis sampling. 

All critical temperatures, flows, and pressures required for performance 

calculations will be permanently recorded. 

2.2.9.1.2.2 Liquid Thermal Oxidizer 

2.2.9.1.2.2.1 The waste liquid incinerator will include a 

nitrogen-blanketed surge tank where the waste liquids from the various 

plant sources will be received. Venting from this tank will be disposed 

of in a special burner in the incinerator. 

2.2.9.1.2.2.2 Waste liquids, at a maximum rate of 3,019 pounds per 

hour, will be pumped on level control from the surge tank to the main 

burner. . To .improve waste liquid combustion and assist in mechanical 

atomization, the waste liquid will be preheated by steam, to 

the required temperature where viscosity is no longer a controlling 

factor. The required pumping and preheating equipment will be part of 

the incinerator package. 

2.2.9.1.2.2.3 To completely incinerate the. anticipated wastes, the firebox 

must operate at above 2,0000Fat a slightly negative pressure. 

2.2.9.1.2.3 . Vent Gas Incinerator 

2.2.9.1.2.3.1 The vent gas .incinerator wili include an induced draft fan 
. . 

to collect low-pressure hydrocarbon vent gases from the various sources. 

The induced draft fan will ma3ntain a constant volume to the incinerator, 

using an atmospheric air trim to maintain a constant sub-atmospheric 

pressure. The maximum anticipated,combuStibIe material flow rate will be 

about 2,500 pounds per hour. 
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2.2 .9 .1  i 2 . 3 . 2  T o  separate ent ra ined l iqu ids,  t he  ven t  gas  col lect ing 

manifold wi l l  d ischarge in to  a knock-out  d rum.  T h e  condensed l iqu id  wi l l  

then  be pumped t o  t h e  liquid thermal ox id izer  su rge  t a n k  f o r  disposal.  
w 

The  vapors w i l l  be  enr iched,  if requ i red ,  w i t h  fuel gas t o  t he  minimum 

level t ha t  wi l l  suppo r t  steady combustion. 

2.2.9.1.2.3:3 T h e  enr iched vapors wi l l  be  mixed w i t h  combustion a i r  in a 

low-pressure-drop,  h igh-ef f ic iency b u r n e r .  Expected f i rebox  temperature 

f o r  complete vapor  ox idat ion i s  about 2,500°F a t  a s l i gh t l y  negat ive 

pi-ts5u1-t. 

2.2.9.2 U t i l i t y  Flow, Diaqrams 

T h e  fo l lowing u t i l i t y  f low diagrams a r e  inc luded a f t e r  t h i s  page 

. 00-16-01 021 D Emergency Flare System 

00-16-01022D Emergency Flare System Process Flow Diagram 

00-16-01030D L iqu id  Thermal Oxid izer  .Process Flow Diagram 

00-16-01031 D Vent  Gas Inc inera to r  Process Flow Diagram 











2 . 2 . 9 . 3  M a t e r i a l ,  and Energy Balances  

. Tine m a t e r i a l  and ene rgy  ' ba l ances  f o r  t h e  l i q u i d  the rma l  o x ' i d i r e r  ' sy s t em a r e  ' .  

i n c l u d e d  a f t e r  t h i s  page. 
. . 
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2.2.9.4 Utility Summary 

The utility summary for the flare and incinerators follows this page. 
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2.2.9.5 Motor L i s t  

The motor l i s t  f o r  the f l a r e  and i n c i n e r a t o r s  fol lows t h i s  page. 
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FLARE AND INCINERATORS AREA 
MOTOR LIST 

Conn Oper H r s l  KWH/ 
Item D e s c r i p t i o n  HF'. kW Day Day 

P-16801A ~ u e n c h  Liquid  Puinp 5 00 3 60 0 0 .: . . 

P-16801B Quench Liquid  Pump 500 0 0 0 

Knockout Pump 

Knockout Pump 

Knockout Pump 

Knockout Pump 

Knockout Pump 

Knockout Pump 

Knockout Pump 

Knockout Pump 

Liquid Recovery Pump 

Liquid Recovery Pump 

F l a r e  Drum Pump 

F l a r e  Drum Pump 

Induced D r a f t  Fan 

Condensate T r a n s f e r  Pump 

Condensate Trans fe r  Pump 

B o i l e r  Feedwateir, Pump 

B o i l e r  Feedwater kymp 

i i q u i d  I n c i n e r a t o r  pump 

Liquid . Inc inera to r  Pump 

B o i l e r  Feedwater Pump 

Boi le r  Feedwater Pump 

TOTAL 



2 . 2 . 9 . 6  Equipment List/Summary 

T h e  equipment list/summary f o r  the  f lare  and incinerators follows 

this page. 
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y ~ s e ~ ~ : 1 . 4 . 1 . 1 . 2  ICRCAREA: 1 6  PWRE AND ~NCIUERATORS--~RGENCY FLARE Page 1 of  2 

VENDOR ENC 
ICRC~RUST EQUIPMENT P. 0 .  SIZE/ P.O. NEED DELV EQUIP PURCH TYPE 

REV. EQUIP. NO. Ql"f DESCRIPTION NUMBER UEICHT DATE . DATE COST DATE COST BY EQUIP. 

5 P-16801 2 Pump. quench l i q u i d ,  e p g r  1.0, 500 ' hp S 10-82 S 12-82 7 .U e a  S 6-83 59.5 e a  RUST SF 
A and B 1,500 gpm, 750 tdh ,  c s  w i th  e s  t r i m ,  P P P 

wi th  motor A A A 
. . 

5 P-16803 2 Pump, knockout, ep  g r  1.0,  1,500 gpm, 200 hp S 10-82 S 12-82 2.3 e a  S 6-83 19.2 RUST SF 
A omd 8 250 tdh, '  c s  w i th  s a  t r i m ,  w i th  motor P P .  P 

A A A 

5 P-16804 2 Pump, l i q u i d  recovery,  sp g r  1.0, 20 OW S 10-82 ' S 12-82 0.9 e a  S 6-83 7.8 e a  RUST SF 
V !  A and B . 150 gpm, 250 tdh ,  c s  w i t h  e e  t r i m ,  P P P 
a: wi th  motor . , A A A 

' 5 P-16805 Pump, f l a r e  drum, s p  g r  1.0, 20 .hp S 10-82 S 12-82 0.9 e a  S 6-83 7.8 e a  RUST 
A and B 2 150 gpm, 250 tdh ,  e e  w i t h  s e  t r i m ,  P P P 

SF 

wi th  motor A A A 
. . 

6 m-16806 1 Tank, s t o r a g e ,  quench l i q u i d .  35' d i a  S 10-82 S 1-83 6.4 e a  S 10-83 56.4 (32C PF 
5,000 bb l  nominal, c s ,  LPI 650 . x 30' P P P 

A A A 
* - 

. . 

tams: 
1. A l l  c o s t s  1st Quar t e r  F i e c a l  Year 1982 i n  thousand d o l l a r s .  RUST: RUST Engineering S: Scheduled PI.: F i e l d  Labor n/A: Hot App l i cab le  
2. Equipmeat c o s t s  are. FOB j o b s i t e  v i t h  sh ipping & vendor f i e l d  MC: Stone ti Webster P: P ro j ec t ed  H: M a t e r i a l  f a r  f i e l d  FF: F i e l d  Fab r i ca t ed  

A: Actual  f e b  equipment s u p p o r t  l e s e  vendor engineer ing.  
3. T h i s  eqoipment 1s Appendix C Bulks SF: Shop Fabr i ca t ed  

. . 



REV. 5 

y ~ s  -: 1.4.1.1.2 ICK AR~A: 16 PLhRE WD INCILIERATORS--EMERGENCY FLARE Page 2 of 2 
'+'ENDOR ElE 

ICRC/RDST ~ W I P H E H T  P. o. SIZE! P. 0. mm DELV EQUIP PURCtl TYPE 
REV. €QUIP. NO. qrP ESCRIPTION NU#QER WE IGBT DATE a DATE COST DATE COST BY EQUIP. 

5 
V-16805 1 Kiockout drum, v e r t i c a l ,  150 ps ig ,  44' d i e  S 10-82 S 1-82 70.0 S 10-83 660.0 RUST SF . 

90oOF,C.S. x 6 9 ' T T  P P P 
A A A 

5 
V-16809 1 Knackout dfum, 150 ps ig ,  6500P, ca 22' d f a  S 10-82 S 1-83 34.p S 10-83 29 1.0 RUST SF 

x80 'TT  P P P 
A A A 

X-16810 1 Elevated f l a r e ,  d e r r i c k  supported, 46" d i a  x S 10-82 S 11-82 71.0 S 2-83 663.8 QK SF 

5 complete with mc-Iecular s e a l ,  pi . t~t8 ,  250' high P P P 
and i g n i t o r ,  1.1 r 106 1 b B r  ma- A A A 
smokeless, 200,GOO l b / h r  acnokeless 

4 X-16810 26.0 ao l ecu la r  wight. 0.5 l b / h r  
cone. eteam/lb he . ,  CnC SF 

RITES: 
1. All cos t a  1st Q u s r t u  F i sca l  Year l9lU i n  thousnnd doElars. RUST: BUn Engineering S: Scheduled Pt: Field Labor U/A: Not Applicable 
2. Equipment c o s t s  a m  FOB j o b s l t e  wi th  shipping L vendor f i e l d  W: Stone & Webster P: Pra)ected M: Mater ia l  f o r  f i e l d  FF: F i e ld  Fabr ica ted  

support  l e s s  vc'ndor engineering. A: A c t r a l  fab equipment 
3. l h i e  equipment is Appendis C Bulks .. - SF: Shop Fabr ica ted  



VBS 1.4.1.1.2 xa 16 PURE AM) I#CINERATORS--LIQUID TEERMAL OXIDIZER Page 1 of 1 
VISNWR ENC 

IcRC/RUST eQv1 PHEIPP P. 0. SIZE/ P.O. NEED DELV EQUIP PWCR TYPE 
REV. EQUIP. 80. DESCRIPTION lJUnaER WE ICUT DATE DATE COST DATE COST BY EQUIP. 

5 IN-16913 1 Oxidizer. liquid thermal, 3.600 lb/hr S 10-82 S 12-82 30.3 S 6-83 RUST SF 
combined capacity complete with perf- P P P 
pherals and instrumentation. 125 ft A A A 
dispersive stack; 150 psig waste heat boiler 

I 
.: P-16912 2 Pump, liquid incinerator, 20 gpm x 231 3 hp S 10-82 S 12-82 lnc w/ S 6-83 inc w/ RUST SF 

A and B tdh, c.s. with ss trim, with aotor P P IN-16913 P IN-16913 
A A A 

5 P-16915 2 Pump, boiler feedwater, go0 gpm x 131 60 hp S 10-82 S 12-82 inc w/ S 6-83 inc w/ RUST SF 
A and B tdh, ep.gr.~0.882, C.E. with se trim, P P IN-16913 P IN-36913 

with motor A A A 

V-16911 1 Knockout d m ,  150 psig, 650°p, S 10-82 S 1-83 2.1 S 10-83 17.8 RUSP SF 

",I 
metal weight, 9,788 lb P P P 

A A A 

V-16914 1 Drum, boiler feedwater S 10-82 S 1-83 inc w/ S 10-83 inc w/ RU& SF 
P P IN-16913 P IN-16913 
A A A 

IurEs: 
1. All costs 1st Quarter Fiscal Year 1982 in thousand dollars. RUST: RUST Engineering S: 
2. Equipasnt costs are FOB fobsite with ahipping 6 vendor field OK: Stone 6 Vebster P: 

support lees vendor engineering . A: 

3. This equlppcot is Appendix C Bulb 

Scheduled Pt: 
Projected U: 
Actual 

SF: 

Qlald Labor N/A:Ibt Applicable 
Material for field FF: Field Fabricated 
fab equipment 
Shop Fabricated 
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VBS 1.4.1.1.2 ~ C R C  AREA: 1 6  PURe KND INCINERATORS--VENT GAS INCINERATOR ' Page 1 of  1 -- 
VENDOR ENC 

ICRC/RUsI QUIWNT P. 0. SIZE/ P. 0.' NEED DELV EQUIP PURCH TYPE 
REV. EQUIP. NO. QTY DESCRIPTIW NlJHBER WEIGHT DATE DATE COST DATE COST BY EQUIP. 

5 C-16917 1 Fm, Lnducd d r a f t  
100 hp 

. S 10-82 S. 12-82 i nc  with S 6-83 inc.  w/ RUST SF. . 
IN-16919 IN-16919 

IN-16919 1 Incinnrator,  vent  gas ,  2.500 Lb/hr S 10-82 S 1-83 24.8 S 7-83 221.1 RUST. SF 
cmbiaed  c w a c i t p  cclllplete v i ch  pert-  P P P 

. p'rerals  and instrumentation;.:25 f t  A A A 
dispersive s t a c k ;  150 p s ig  waste heat  b o i l e r  

5 P-16918 2 Rnnp, t r a n d e r ,  condensate.  150 gpe x 116 10 AP S 1&82 S 12-82 i n c  w/ S 6-83 inc  w/ RUST SF 
A and B . sdh, c s  wi,:h s a  tria, wi th  mator P P IN-16919 P IN-16919 

A A A 

5 P-16921 2 P~m'p, b o i l e r  feedwater,  sp.gr.=O.882, 40 '  hp S 10-82 S 12-82 i n c  w/ S 6-83 inc  w/ RUST SF 
A and B cs wrth ss t r im,  700 gpm x 1 Z 1 .  tdh.. P P IN-16919 P IR-16919 

d t h  motor . A ' A A 
C3 
N 3 .TK-16911 . 2 Slop o i l  asd l i q u i d  p repa ra t i .~n  u n i t ,  S 10-82 S 12-82 i n c  w/ S 9-83 116.3 ea  &ST FF 

A and B 2.500 b b l  P P IN-lb919 P' M=110.4 
A A A L= 5.9 

V-16916 1 Knocbut  daum, 75 ps ig .  650°?. S 10-82 S 1-83 1.0 S 10-83 8.6 RUST SF 
weight 3.691 l b  P P P 

A A A 

V-16920 1 Drum, b o i l e r  feedwarer S 10-82 S 1-83 i n c  w/ S 10-83 Inc w/ RUST SF 
P P IN-lb919 P 7616919 
A A A 

NOTES: 
1. A l l  c o s t s  1st Quarter F i s ca l  'Pear I982 i n  thousand dol lars . .  RUST: RUST Engineering S: Scheduled Pt: F i e l d  Lebor N/A: Ik t  Appl i cab l e  
2. Equipateclt c o a t s  a r e  FOB jobsQe w i f i  ehippimg 6 vendor f i e M  QIC: Stone 6 Webster P: P ro j ec t ed  #: Mate r i a l  for f i e l d  FP: Fie ld  F a b r i c a t e d  

aupport  less vendor engineering. A: Actual  Eab equipment 
3. T h i s  equipment l o  AppendL C Bulks SF: Shop Fabricated 



2.2.9.7 Equipment Data Sheets 

The equipment data sheets for the flare and incinerators follow 

this page. 
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31 SEAL 0 PACKING 0 AUX SEMIPAC1(1)(6 
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3" . AUUWIY PIPIMC 

0 S 6 M l  F.I. RMD. 
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2.2.10 Fuels 

2.2.10-.1 System Description 

Plant fuels, which include fuel oil, plant generated gaseous fuel, excess 

plant generated hydrogen, and LPG are distributed to the various area 

contractors as required. Separate piping system headers are provided for 

gaseous and liquid fuels. 

2.2.10.2 Utility Flow Diagrams 

Refer to the following drawings included with Interconnecting Systems, 

00-16-03010 Interconnecting Piping System, Fuel Gas, Hydrogen & LPG 

00-16-03011 Interconnecting Piping System, Fuel Oil 

Rev. 5-25-84 



2.3 INTERCONNECTING SYSTEMS 

2.3.1 Facilities Description 

2.3.1.1 The interconnecting system wi l l  consist o f  a s t ruc tura l ly  

designed pipe br idge tha t  wi l l  be  approximately 20 feet wide w i th  a 

clearance o f  30 feet from f in ish grade a t  all road and ra i l road crossings. 

The b r idge  wil l  be designed wi th  two and th ree t i e rs  as requ i red  to 

accommodate the various pipe sizes. Al l  process l ines wi l l  be  located on 

the  1s t  t ier ;  steam and condensate lines wi l l  be  located on t h e  2nd t i e r ;  

' . al l  o ther  utility lines wil l  be located on the  3 r d  t i e r  where possible. A 
. . 

4 th t ie r  wil l  be installed, as required,  t o  accommodate al l  electr ical  cable;. 

' , t r ays  and instrumentation lines.   he minimum spacing between each t ie r ,  

wi l l  be  6 feet. 

2.3.1.2  he north-south.  run o f  p ipe b r idge  wi l l  .be  instal led at  
. coordinates. N .2000 :by E. 15080, approximately. The  b r i d g e  w i l l  "run n o r t h  

t o '  c&rdinates N .4850 by ~ . 1 4 3 0 0  to t h e  .liquid storage area. A t  th is  

. . coordinate, the pipe br idge wil l  terminate and al l  piping wi l l  be  install.ed 

on p ipe sleepers f o r  the l iquid' stoiage and solids storage (area 11) and 

coal (area 11 ) . 
. . , . .  . 

2 . 3 1  3 . All sleepers' wi l l  be installed a maximum o f  30 i n c h e i  f rdm f in ish  

grade,. Any  .pipe in storage areas t h a t  must penetrate a d iked area wi l l  
. . 

. be instal led in a pipe sleeve 2 inches larger .  than t h e  ca r r i e r  pipes, and 

w i l l  be sealed a t  the end inside. t he  d iked area t o  p reven t  leakage from 

the d iked area in case of spillage o r  r u p t u r e  o f  t he  storage tank .  

2..3.1.4 In areas where pipe r u n s  wi l l  consist o f  small diameter pipe, o r  

w i th  on ly  a few lines involved, p ipe wi l l  be  instal led o n  T-pole suppor ts .  

These T-pole supports wil l  be  spaced in a manner to  suppor t  the  smallest 

diameter pipe in the run. 



2.3.1 .5  A l l  T-pole supports  wi l l  be  c o n s t r i c t e d  o f  round pipe of propet- 

size and wi l l  be  instal led in a concrete footer.  The cross members of the  

T-pole suppor ts  wi l l  be  s t ruc tu ra l  steel welded t o  t h e  pipe. 

2.3.1.6 The  T-pole supports  wi l l  be  8 feet  wide and the  bottom of t h e  

cross members wi l l  have a clearance o f  20 feet f rom f i n i sh  grade. Where 

T-pole suppor ts  t raverse  a road o r  rai l road, t he  bottom of the cross 

.mpmhers wi l l  be 30 feet f rom f i n i sh  grade.  

2.3.1.7 In areas where two-t ier  p ipe  br idges  wi l l  b e  used, all process 

and steam lines (if requi red)  w ~ l l  be Instal led UII the f i r -st  t i e r ,  tho  

second t i e r  wi l l  b e  used f o r  all o ther  ut i l i t ies.  A t h i r d  t i e r  wi l l  be 

instal led as requ i red  t o  accommodate electr ical  cable t r a y s  and 

instrumentat ion. A 6 foot minimum spacing wi l l  be  maintained between 

each t i e r .  

2.3.1.8 Provisions wi l l  be  made f o r  electrical cable t r a y s  and 

instrumentat ion on sleepers and T-pole supports  in liquid and solid 

Storage areas. 

,3,3.1,9 T h e  strrrn~ wastewaters, which consist p r imar i l y  o f  ammonia 

sulf ide water, s t r i ppe r  (ASWS) bottoms, GKT blowdown, and hazardous 

waste landf i l l  leachate wi l l  b e  conveyed in  above g round  pipes t o  the  

s t rong wastewater treatment system. A single sewer system wi l l  b e  

prov ided t o  convey weak wastes (contaminated r u n o f f  and sani tary waste) 

t o  t he  weak waste treatment system. A d l t ch  system wi l l  be  prov ided to  

collect stormwater f rom uncurbed areas. 

Rev. 3-26-82 



2.3.1A ICRC Interface Integration 

Please refer  t o  the ICRC "Revised Integration Documentation" dated June, 

1983, Document No. ~ 0 ~ / 0 ~ / 0 3 0 5 4 - 2 4 ,  UC-89. This document defines basel ine 

interface information and compiles interconnecting stream information into  

two categories: the process interface streams and the u t i l i t i e s  inter- 

face streams. 



2.3.2 Interconnecting Diagrams 

The following interconnecting diagrams, together with the line calculations 

summary sheets, are included in this section: 

00-16-03001 Interconnecting Piping System, H.P. 
Boiler Feed Water 

: 00- 16-03002 ~nterconiectin~ P.iping System, L. P. 
Boiler Feed Water 

00- 16-03003 ~nte~connec ting Piping System, 9009 Steam 

00-16-03004 Interconnecting Piping System, 450a Steam 

00-16-03005 Interconnecting Piping System, 150W Steam 

00-16-03006 Interconnecting Piping System, 758 Steam 

00-16-03007 Interconnecting Piping System, 271 Steam 

00-16-03008 Interconnecting Piping System, Instrument AirIPlant Air 

00-16-03009 Interconnecting Piping System, Nitrogen 

00-16-03010 Interconnecting Piping System, Fuel Gas, Hydrogen 6 LPG 

00-16-03011 Interconnecting Piping System, Fuel Oil 

00-16-03012 Interconnecting Piping Sys,tem, Cooling Water Supply 

00-16-03013 Interconnecting Piping System, Cooling Water Return 

00-16-03014 Interconnecting Piping System, Process Water 

00-16-03015 Interconnecting Piping System, Potable Water 

00-16-03016 ~nterconnecting Piping System, Curldensate 

00-16-05001 Interconnecting Piping System, Process Lines-Process 
Solvents and Flushing Oil 

00-16-05002 Interconnecting Piping System, Process Lines - Coal and KMAC 
00-16-05003 Interconnecting Piping System,Process Lines - Crude Liquid 

Products 



00-16-05004 Interconnecting Piping System, Process Lines-SRC & TSL-SRC 

00-16-05005 Interconnecting Piping System, Process Lines - Fractionated 
Liquid Products to Tank Farm 

~nterconnectin~ Piping System, Process Lines - Sour Waters 
Interconnecting Piping System, Process Lines - Sour Gases 
1nterconnecting.Piping System, Process Lines - Liquid 
Products from EBH to Product Fractionation 

Interconnecting Piping System, Process Lines - Vent Gases 
to ~ncinerator 

. Interconnecting Piping System, Process ~ines - Coker/Calciner . . 

Liquid Effluents 

Interconnecting Piping System, Process Lines - Oxygen 
Interconnecting Piping System, Process Lines -  as System. 
Waste Streams 

~nterconnecting Piping System, Process Lines - GKT ~ s h  Slurry 

Interconnecting Piping System, Process Lines - Hydrogen 
~nterconnecting Piping System, Process Lines - Gas System 
Liquid Hydrocarbon Effluents 

Interconnecting Piping System, Process Lines - Gas System 
Vent Gases 

00-16-05017 Interconnecting Piping System, 'Process Lines - Gas System 
Waste Water 

. . . . 

00-16-05018 . Interconnecting Piping System, Process I..i,nes - Gas System 
Waste Streams 

00-16-05019 Interconnecting Piping System, Process Lines - Naphtha Hydrotreating 

00-16-05020 Interconnecting Piping System, Process Lines - Miscellaneous 
Waste Streams 
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MTES, 

1. ALL FLOW RRTES WOUN ARE rVriru* F L M S  
AS MCUNNTEO IN:  
h )  R E V I Y D  lNTECRATlON 0 0 C m £ u ? R T l O ~  OF 

J U M  831 OOC. NO. DOE/OILc33054-24. UC89 
. 8) W O  DBW. SECTION A. E V .  4 M T E D  7 /7 /83  

2. ALL AREA rOLxirnJn FLWS AS ssw AM NOT 
A m I T I v E  SINCE THEY 00 MI oxst AT TIQ 
SAME TIME. (THE STEAM HEROES I S  NOT 
BALANCED1 . 
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1 SERVICE i : CHANX : 
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m A  1 7  - 

. . . -  

.. . W. GASIFICATIW.  
GAS TREATMENT AM) COnPRESSlW. 

SUFUR. MCOvERr . 

AREA 14 & 15 
SRC PROCESS. D E W I N 6 -  PRODUtT 
FRACTIONATION. Y T l D l F l C A P l O N  

I .  ALL FLOW RATES Y 1 W N  ARE -1- F L M S '  
AS DOCUMENTED IN:  
A )  REVISED INTEGRATION m Y T 1 1 7 l O N  CF 

JUN€ 831 DOC. NO. IYJE.^5!fCX34-Z4- UC89 
8 )  U O  OEM, SECTICW A. rZE7. 4 M T E D  7/7/83 

2. ALL AEA CIAXIWM FLW RS S ~ O Y ~  M no1 
ADOlT lVE S I K E  THEY DO H?? O C C A  AT T t f  
SAHE TIME. I T *  CDMPRESY3 R I R  SW)ER 
I S  NOT BALANCEDB THE COR9ESSOR DISMARGE 

FLOW ~ R R C H  I S  19821 TAKEN . FROM RUST ~ I P E  OF 

I I 

W T E  TFMTSN-T  
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SRC PROCESS. DEASHING. PRMUCT 
FRACTIOUITION, SOLIDIFlCATlON , 

: NOTES: 

1 .  RLL FLOH RATES V I M N  ARE MAXlMUM F L W S  
AS DOCUMENTED IN :  
A )  REVISED INTEWAT ION ~ C U S P ( T A T 1 D N  CC 

JUNE 83r D M .  NO. 00E /W/03054 -24 .  UC89 
B l  U60  DBM, SECTION A. REV.. 4 DATED 7/7/83 

M S T E  TREATWNT 

. . . . 1 2 3  , 

SERVICE 
1 CHANGE : 
I D L D B . ,  
I A R E A 1 7 :  
,--,,,,-I 



AREA 17 ' 

OXIDIZER 

AREA 14 b 15, 
SRC PROCEfS. D E W I N G .  PROI)UCT 
FRACTIONATIM. UXID IF ICATION 

NOTES: 

1. ALL FLOW RATES S M ~ N  ARE WIWM FLWS 
AS DOCUNENTED I N t  
A 1  REVISED INTEGRATION 00CU)(EHTRTION C; 

JUW 838 DOC. FcD. M E / W / O 3 0 5 4 - 2 4 ~  UCRS 
B I  U60 DBM. SECTION A*  REV. 4 M T E D  7/7/83 

2. ALL AREA WXIWW FLWS AS smm ARE NOT 
n m I T I v E  SINE THEY 00 NOT OCCUR AT TM 
SAME TIME. ITHE FUEL OIL NRDER I S  HOT 

ARfA 17 
BALANCED# TkE MAXIHUH $WRY FROM STORACE 

MSTE TREATMINT 

. . , . . . 
. . . . 
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1. ALL FLOM RATES Y t M N  ARE WINN F L M S  

AS A1  REVISED bOCUGNTED I N T E ~ A T I O N  IN8 COClH%lllION OF 
J W  8 3 r  DOC. M. ME/Wfi1054-24. We9 

WmEQJS B) LLLO DBMS SECTIO)( A. REV. 4 MTED 1/1/83 
W T E  L W I U  

2. ALL A E A  M X I W l W  FLDYS AS W NOT . 
. A M I T 1 V E  S l U E  THEY 00 M)T OttlPl AT TI€ 

SAME T I I Q .  (1s POTRELE WTER - R '  
I S  W)T BALAKEDD FLOM OUT OF WATER 
TREAT#NT AREA I S  TAKEN FROU RVST 
B15YLINE OF MARCH 1982). 

. . 

&em m Snc-1 PROJECT (L-. nnuxr 
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1 AREA 12 SRC 
1A SRC Process <-> FLOW, L B I M  IB Dcashing 
1C Product Fractionation 

< FLOW, GPM 
1D Solidification 

2 AREA 13 PRODUCT UPGRADING 
2A Coker 'Calciner 
2B Expanded-bed Hydrocracker 

- 3 ARU 14 CRYOGENIC SEPNUTION 
I U Air Separation 

3B Hydrogen Purification 
I 

4 AREA 15 GAS S Y S T M  
re------' ------ - -  ------  7 4A Gasification 

r--- I AB Gas 1 r~armenr 
4C Sulfur Recovery 

I 
A - - 4  0 r.- - - 1 5 AREA 16 UTILITIES 

I 8 I 5AMainSubstation 
t I 

I 5B BFW Treatment 
1C lB I, ,,----------------- J L - - - - J  

I 
r I 5C Cooling T w e r  No. 1 

I 
5D Cooling Tower No. 2 

>292 < 1 rl 5E Power House and Air Compressor 
6- --- - -- ---- -- -- --- - J SF Flare 

K; Liquid Thermal Oxidizer 

r- - - - - - - -  -t r- - -  I f --- 1 5R Cas Incinerator 
r -  --- - I I I I : t 

5c I: SE I  1 5 8 1  I 6 K I  6 AREA 17 OFFSITES 
a 
..----4 

58 8 t & '  I 6 A  Water Treatment 
I I ----a L - -- l  6B Wastewater Treatment 
L - - - - - - - J  

r - - -  7 r - - - ~ - - - l  r---- 1 6C Surge Basin 
I  i I  I t 1 6s 6D Hazardous Waste Landfill 
1 65 1 I 6L I 6n I I 

8 I 6E Non-Hazardous Waste Landfill 
I t I I I 

I re----------- -I r - - - - -  7 r'---" 1 L- - - L- --A a 
-----a I 

6F Landfill Cover Stock Pile 
L- - -J  I : I I 1  

I t 6G Evaporator I  
I I I 6H Central Control Building I ' 

I r - -  ---- 1 r----- I I 6D I I '  6F I I 
, I  

6 1  Administration Building 
I I f I I I I I  bJ Service Change Building 
I I r---- 

M I I :: u I I I I I I I 6K Contract Maintenance Change B l d 8 ,  
I 8 l 5 D  1 ,  I I  I I I  
I w I I I t I 6L Warehouse Building 
~ - - - - - - r  L- - - -J  L - - - - J  L,---- ------- L - - - - -  J c - - - -  - 6M ?bintenance Building 

I 
I 6N Storm Retention Pond 

NOTES : 60 Ash Ponds 

1. All flow rates shown art maximum 
flow rates. 

2. Unless otherwise noted a l l  ' 

pipes are C.S. 

7 AREA 11 RAW !UTERIAL & PRO=CT 
STORAGE 

7A Coal Storage 
7B Coal Pulverizer 
7C Liquid Storage 
7D SRCITSL Storage 

8 NAPHTHA HYDROTREATER 



1 AREA 12 SRC 
I C--- . .  U SRC Procese 
I LOC. E-1SWO < >  FLOW, LB 1 HR Ill Dershing +- - -  - - - - - - 4  . . x N - 7025 1C Product Fractionatioa 

>( FLOW. CPM 
1D Solidification 

r-------- 1 r - - - - - - - l  2 AREA 13 PRODUCT LIPCWIYC . I I I r----T U Coker/Calciner 
2B Expanded-bed Hvdrocrac~er 

I I I 3 AREA 14 CRYOGENIC S E P A M T I O S  I 
L - - - - - - - -  4 k - - - - - - - - -  U Air Separation 

C.SFG ~ J B T E  3 ) 3B Hydrogen Purification 

COAL TO D P U ~ G K T  ( S E E  NOTE 3 ) 
4 AREA 15 GAS S Y S T X  
4A Casif ication ,-,------ - ---------  ------  r - - - - - - - -7  r - - - - - - - -  - 7 

I I I t 48 Cas Treatment 
I 2A .  I 4C 4B I 3B 

I 
4C Sulfur Recovery 

I. U 
I I GAS RECYCLE (SEL UOTE 3 ) I 

. I I r.--- 1 5 AREA 16 UTILITIES 
I 28 I I 4A I i . 8  I ' SA Main Substation 

I I I t I !  " 5B BFV Treatment 
L ,,-,- ----I I 1C 

L.?-- -1 5C Cooling Tower No. 1 
I 

I 

5D Cooling Tower No. 2 

I 5E Power House and Air Compressor --- - --------- SF Flare 
5G Liquid ~hen&l Oxidizer 
5R Gas Incinerator r-------- 7 r - 0 - 7  r---1 

r----  3 8 I .. I I I I 
I 1 58 .  1 I 6 K  I '6 AREA 17 OFFSITES !: 5 1  

------I 
5B 8 4 ' 1  ' t .  6 A  Water Treatment 

I I L -- -a L - - - 4  
68 Wastewater Treacaent 

r - - - T - - - I  r---- 1 
L-,--,-,J 

6C Surge Basin 
I 6a ;. r,----1 I I I 

I 6L I 6X 1 I I 6D Hazardous Waste Landfill 
I . : 6 G 4  I t I 6E Non-Hazardous Waste Lzndfill I I r------- -----7 r - - - - -  a 1 7 r - - - . - - -  6F Landfill Cover Stock Pile L, , , L - ,,L -----a L-, , , l  I I I I 1. . I 

I I I 6G Evaporator 
I I I I t  , . 6H Central Cont'rol Building 

r - -  --"' 1 r----- '  
8 I 6D I I 6 ~ .  1 ' .  6F I 61 Administration Building 

I I 
I 

I 
r---- I I I 1 I '  I 65 Service Change Building 

I U I I 
-'I )A 

I I t  I I I I I I I 6K Contract Maintenance Change Bldg.  : 

I I t  I I 1 .  l 5 D  t ,  I I I I I 6L Warehouse Building 
t I L , , - - -  -------  ~ - - - - - - a  L - - - - J  L - - - - J  L - - ' - . - -  J - - - - - -  6M Yaintenance Building 

6N. Storm ~etention Pond 
NOTES : 60 Ash Ponds 

1. All flow rates shown are Gximllm r - - - - - - - - - , , - - -  1 r----- 7 r ' " ~ '  1 flow rates. 7 AREA 11. RAW MATER1.U 6 PROCYCT 
I 

I 

I r----- 1 1  I I STORAGE . . 
I I '  I I  6c . I & I 7 ,  1 1 n l . e ~ ~  o t h e r u f n ~  nntpn ~ 1 1  ' 7A Cool Storage 
I .  bB ' I  I 6A I I 8 pipes are C.S. I .  78 Coal Pulverizer 

I t  I I I I 
I - 2  ""---+ L- - - - - - *  1 .  L - - - ,  I 7C Liquid -Storage 

t . 3. Pneumatic transport (.In \ u d d  In 7D SRC/TSL Storage - . L - - . " - - - - . . - - . l  
131 ' h 1 1 8 Coc, l  ?u\dci\ .L'I~..  

. . 13) 
4. Pneumat-ic t r a n - w ~ t .  

.. . ., r .  . . ..,. . \ 
N ~ T H A  HWROTRUTER - 



1 AREA 12 SRC 
lA SIU: Process  
1B Deaahing 
1C 10 Product S o l i d i f  i c a t  P r a c t i a m t i o n  loo 

3 AREA 14 CRYUGEMIC SEPABATION 
U A i r  Separa t ion  
3B Bydrogen Pur i f  i c a t  i o n  

4 ,  AREA 15 GAS SYSTEM 
bA Gasification 
4B Gaa Treat-t 
4C S u l f u r  Recovery 

5 AREA 1 6  UTILITIES 
5A b i n  Sube ta t ion  
5B BFU Treatment  
U: Cool ing Tower Ra. 1 
5D Cooling Tower go. 2 
SE Power House and A i r  -resmr 
SF F l a r e  

1 

SG Liqu id  Thermal O x i d i z e r  
- , , ,..,..-;--- 9 r---- r---1: , 

5E Cas I n c i n e r a t o r  
r- - - -  7 I I I I I I 
I .  jC !: S E  SB A I , 1 ,  5 M ~  1 6 1 1 1  ' 6 AREA 17  OFFSITES 
L,,,,, . 1 '  . 

I .I I -  ' 6 A  Water Treatment 
I 1 ----A c - - - J  
L-,,,,,,J 6 B  Wastewater Treatment 

6C Surge Basin 
6 D  Bazardous Waste L a n d f i l l  

.r--- --------- 6E Non-Hazardous Waste L a n d f i l l  
7 r.- - - - - 7 , I ,  r------ . .  7 I 

I  
6F L a n d f i l l  Cover Stock P i l e  

I 1  . ..I 
I I 'I I 

6C Evaporator 

I I 1 I '  I 6ii C e n t r a l  Control  B u i l d i n g  

, I  6I) 
1 .  . 1 .  6-E 1 '  6; 1 61 Adminis t ra t ion B u i l d l n g  

I 1 I ' 
l 1  I .6J  Sc'r-vice Cllaaigt Build* 

I I I .. . I  61. Contract"Naintenance Change did*  . I .I 

I I ' I . , . .  1 1 .  I 
I  I 6 L ' ~ a r e h o u s e  Bui lding 

' I L,,-,-------- J - -  , 6U m i n t e n a n c e  Bui lding 
I 6 N  Storm Retent ion Pond 

NOTES : 60 Ash Ponds 

~""""~'- --- 1 r-  - ----, r,- 1.: ~1 flow r a t e s  shown a r e ,  r~exfmm 
. . 

. . f low r a t e s .  
7. AREA 11 RAW !UTERIM 5 PRumi 

I . . -  . . r---- 7 1 .  1 . .  # I  . 8 ST ORACE 
1. . . I ' ' W  : @  . a*, 

I 6A 1. , ) I  
, . 2. . Unless o t h e r v i s e  noted a l l  7A Coal  S to rage  

I . .  6B' 
I I p i p e s  a r e  C.S. 

' I . . . . 78 Coal  Pu. lver izer  
I .  I I .  I 1 .  . 8 . .  . . 

L---, , ,,,,I b - - - -  , - a L - - . - : - - - e  7C Liqu id  Storage 
I ' 

rl . 
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. . - . ,  . .  

1 ARU 12 SRC 
U SRC Process 
1B bashing . :  
1C Product Prac t ionst ion 
ID Solidif ica t ion . . 

2 AREA 13 PRODUCT UPCRADIX 
U Coker,/Calciner 
2B Expanded-bed Hydrocracker 

U Air Separation 
3B Hydrogen Purif icat ian  

4 AREA .15 GAS SYST'LYS 
bA Gasification 
bB Gas Treatment 
4C Sulfur Recovery 

SD Cooling T w e r  No. 2 
5E Po-r Rouse and Air Compressor 

5C Liquid Thermal Oxidizer 
58 Gas Incinerator 

r - - - -  3 t 8 I I I I 

' 5C !: 5 1  I 
SB n I SB 1 I 6K I 6 AREA 17 OFTSITES 

:----4 t I I t 
I 

6A Uater Treatment.. 
I ----a L - - -4 6B Uastevater Treataent 

r - - -  7 r - - - r - . - i  r---- 1 
L-,--,,,,I 6C Surge Basin 

I I I I I I 6s r ---- 1 
I I "  I ~ L I ~ M I  , 

6D Hazardous Waste Landfill 
1 . 6 5  1 = I . ,  1 I I I 8 .  . . I  - - - - -, .r - - - - - - 6E Non-Hazardous Waste Land f 11 1 : 
I I  r'--"'-"--' 7 
c- - -J  L, ,,I-- --A -----a L----& I .  ' . 6F Landfill Cover Stock Pile 

I I I 1 i. I 
I I I 6C Evaporator 

I 1 I : I 6H Central Control Buildtng I r - -  ---- 7 r - - - -  9 1 4 6D I 6E I 6P 61 Adrinistration Building 
I I 

.t 
I I 1 I I I 63 Service Change Building I : r- - - -  I U I I :: u I I I I 1 . 1  .. I 6K Contract Maintenance Change 31.i I I I I ,  

' I I I I. i . 
8 .  I ' I I  

I 6L Warehouse Building 
rn 

. L - - - - - - r  L - - - - J  L - - - - A  L 1 - L -  --,, A ,----- 6M ?bintenance Building 
6N Storm ~etention Pond 

, . .  . 40 Ash Ponds 
NOTES : 

r - - , - - - - - - - - - - - -  1. All flow rates shown are maximum 7 r----- 7 r----'- I 7 ARU '11 RAW..XATERIAL g PRQLKTT 
1 r---- flow rates. ! 7' I. ' 8  I STORAGE 

I . . - ( 4  . t '  ' I  6C ' : 6A I 
2. Unlcoe otherui~e  rptsd a l l  7A Coal 'Storage 

n 61 ' 1  8 '  : 
6 pipes are C. S. f 78 Coal Pulverizer . I , . 1. 

' I L- . 7C Liquid- Storage .- 
,. L - - - , -  ,-,--.--a L - - - - - - a  L - - -  ' 3 .  By belt conveyor 

8 . . . ' ' . '  133 7~ SilClTSL Storage 
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. . 

.. 'U 1 NU3 SRC Process 12 SRC 

1B Deashing . . 

1C Roduct Fractionation 
1D Solidification 

' -< FLOW. GPY. . . 

2 AREA 13 PRODUCT U P G ~ ~ N G  
I U Coker/Calciner : 
I IF- I I  I .  I 

7 C 1 2B Expanded-led tiydroe;ac=er I I I I , 1 I '  % 
I 
c----J .C,,,,-A I 3 ruw 14 'CRYOGENIC S~,~.*IT ION 

U Air Separation 
3~ Hydrogen .Purif icat i c ~  

. . 

4 AREA 15 GAS SYSTE?YS . . 

r,,,,,,,,,---- - - -  - , e m - -  7 4A Gaaif icdtioa 
bB Gas Treatment I .  I 

4C 3 4B 4C Sulfur Recovery . . . I I ! 

I 
. < 

. I .I . .  . 

. .  I . r--- 7 5 AREA 1.6 UTILITIES : . t  . ,  4A 
I .  I .  4 1 8 .  1  5AbinSubstation 

1 ' 1  I ' 58'. .' BFU Treatwar 
..!,,: ,-,,, 1, -,--- 4 L--- - J  5C. Cooling Twer'No. 1 1 . . . . 5D.Cooling Tower No. 2 STABILIZED - 

NAPHTHA . 5E Power House and Air ~o'&pressor 
5F Flare 

I .  
. . Ki L i q u i d  Thermal "Oxidizer 

r - - - l  : r---1 . . . ,  5H Gas Incinerator r-------- 1 . .. . . . . . . . r -  --- - I  1 I I t I 

!,;.SB 51) I 1 5 8  1 I 6 K I  6 AREA 1 7  OFFSITES 
I :--l--d 8 .  I ' I .  I 6A Water Treatment 

I I '  - - -- -1 , L - - - 4  r 6B Uastevater TreatmerL: 
L - - - - - - - J  

r - - - r - - - l  r---- 1 . . 6C Surge Basin 
I 1 I I 6s : r-.--- 7 

I 6D Hazardous Waste Landfill 
I 6L t 611 6 I 

I 6c I I 8 ' I . . I I I r - -  - - - 7 . . r -  --. - --, 6E  on-~aiardous Waste Landfill 
I r - - - - - - - - - - - - T  

I L - - - - l  .L,, , L-  ,-A - - - - - *  ' I I I 
6F Landfill Cover Stock Pile 

I 1. 
I 

I I 6C Evaporator 
I J I '  68 Central Control Building 
I I I 

r - -  - - - ' -  3 r-- -- 1 I I . 6D I . I 6E, 1 '  !iF '1 61. ~dministratioq ~uilding 
' I 1 ' I I t I i I I1  , '  I 65 Seivice . Change Bu'i Pd ing 

I r---- , U . I  I :; u . 1  I I I I t  I 6K Contract Maintenance Change Bldg. 
I I I I 

I 
8 1 5 D @ I  , 1 8 .  I 

I I 6L Warehouse Building . ' I .  
L - - - - - - r  L-- - - J  L - - - -  J L ,,--- ----- -  1 L ---,- 1 ------ 611 Yaintenance Buildlag 

6N Sto.rm Retention P o d  
. . 

. NOTES: 69 Ash Ponds 
1 

4 
r""-"""--' 1. All flov rates sham arl? 

7 r-'----- 1 
7 r----- 7 AREA 11, RAW KATERX-u 6 PRODUCT , , r---- 1 1  . . . .STORAGE flov rates. . 

1 .  I I  i I 
. .. I I '  ' I  .I 2. Unless o'thervise noted a'll 7A Coal Storage 6C I 6A. 1 '  I. s t  6B . . ' I . .  4 I pipes are C.S. . 7B Coal Pulverizer ' - - 

I 7C Liquid .Storage. 
L - - -  t .  
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,... 

1C Product Fractionatisn 
1 I 1D Solidification 

>-< FLOW, GPM 
2A Coker,/Calc h e r  
2B Expanded-bed Yy2rozracker 

3A Air Separa.tion 
1. 

. . 
. . 38 Hydrogen Purification 
<q*'70p 

r c/c SOUR WATER TO ASWS O AREA 15 GAS 3YST3S 
/ r -  -"-- - - ----- -I- - --- 1 i ------------- - - -  - ----- 7 4A. Gasification . 

I I I I I I 4B Gas Treatment 
2A 1 4C 3B I I 4B 4C Sulfur Recovery I LA 1D I I ' 7 8  

I 
I 

I I I I. I ,.. 6 ' b  EGH SOUR W A T ~  TO L---- 1 I I r--- 7 5 AREA16,LrTILITIES 
I 28 I ASWS 6 A 

I I I 
I 8 I 5A b i n  Substati.311 

I I I I SB BFJ rr~atment 
b - - - - - ---- 1 ------,- - ,;,, ,, J 5C Cooling Tower No. 1 

! '  . ie 
4 T . 3-1 5D Cooling Tover No. 2 

NHT S O U R  W A T E R  . TO /UW$ 5E Power Ho,use and Air Compressor 
SF Flare 

. . .  
! 5G Liquid  he-1 Oxidizer 

t 6" r-------- 7 
5H Gas Incinerator r - - - y  r--- 1 

Y r---- I I I I I I 
I : 5 C  ' I  

I , 5E.. 5B , l " 5 ~  I . I 6" , I .  6 -  AREA 17 OFFSITES ' . 
I 
-----a t I  I I 1.. ; I  I ' 6A Water Treataent 

----a L - - -J 
l . . L - -'-. - - - & J 6B Wastewater Treatxent 

r--- 7 .,r - - - F - - - l  r - - - -I  
I 68 t r - - - -  6C Surge Basin 

I I I I '1 - 
I .I 

. . 
I 6L ,1 6# 1 

6D Hazardous Kaste Landfill 
1 65 1 I I.; I I I 4 I I 6E Non-Hazardocs Xzste Landfill 

I I r - - - - - - - - - - -  -7. r - - - - -  7 r - - - - - -  7 c----l L- - - b'- --A -----a L - - - - 1 .  6F Landfill Cover Stock Pile 
t I I I I 1. I 

I I 6G Evaporator t .I 
I I 

I I ' I 6H Central Control 3uilding 
r - - I - - - -  1 r----  I I I.' 6E I ,  6 F I 61 Administration hilding I ' 
I . !  t I I 6D I I I t r - ---  I I 65 Service Change 3uilding 
I I l U . 1  I ;I " , i I .  I I I  I .6K Contract Hainte3ance 'change Bld.: 
I 

' I l 5 D  8 1  I I I I .I I I 
I I  

6L Warehouse Building 
t . . I L-- A- - - - r  L - - - - J  L - - - - J  L ,,,,,,,,,-,-. L , - , , - ~ , , , , ,  -. 6H %int'enance Sui Lding 

$ 63 Storm Retention Tond 
r- ' " - m S :  60 Ash Ponds 

. . 
1. All flow rates shown are mximum r - - - - - - - - - - - - - -  1 r----- 7 r -  -* - - - I  .7 AREA 11 IUS y-4~~31.u L PXODUCT 

I I . r----- 1 . I  ' I 'I  . flow rates. 
I - - . . STORAGE ' 

I. I I .  I 6C 1 6C I 2 .  ~ater;&i  of const.--4 SS 7A Coal Storage I 6A 1 , I .6B I .  , I .I I 
- . -. 

i t 70 Coal Pulverizer I I L,,,2 L L  ,,,A L --,--,. L - - -, 7C Liquid Storaze 
I 

I 135 79 SRC!TSL St~rage L - - - - -  -----l 
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1 AREA 12 S.SC 
LA SRC Process 
1B Deashing <-> FLOW, LB/HR 1C ID Product Solidification Fractionation 

2 AREA 13 PRODUCT LPGRXDING 
2A Coker Calciner 

I . .  I I I C - - - - l  L- - - - - l  3 :L!EA 14 CRY~?(.;E!{IC 'EP .AUTION 
I  1 1  I -.,,.. 

. . , L , , - - - - - i  c--i.----.-* 3A Air Separatc~n 

. . 
. ' . . 3B Hydrogen ?urif icatim , 

I 

4 .am '15 GAS .SYjT;.'IS 
4A Gasification r NAPH.WA FRAC. OFF GAS T O  O C ~ A  

4B Gas Treatment 
46 Sulfur Recovery 

5 AREA 16 UTILITIES 
5A Xain Substation 
5 B BFd Treataenc 
5C Cooling Tower No. 1 
5D 5E Cooling Pover House Tover and So. .air 2 Compressor 

5F Flare 
5G Liquid Thermal Oxidizer 
5M Gas Incinera~or 

,, ,-, ,, , , ,, , ,, A 

EBY HP om  OUR GAS FROM NMT TO YEA* 5--4. 
GAS TO DEP \ I 

I 
0 . 1 7 9 )  

TER FLASH GAS TO C e A u s  
(1 4.500) 

I--- - - - = - - -  7 r - - - 7  r "'1 
I I t I I 
I 

5B I 1 58 1 . I I 
I 6K 1 6 .UIU 17 OFFSITES 

6A Water Treatment 
6B Uasteuater Treatz<nt 
6C Surge Sasin 
6D Hazardous Xaste Landfill 
6E Yon-Hazardous !;aste Landfill 
6F Landfill Cover Srock Pile 
6C Evaporator 
6H central Control 3uilding 
61 Administration Suilding 
.6J Service Change 3uildin~ 
6K Contract Yaintenance Change Blc, 
.6L Warehouse Building ' 

6H Yaintenance Building 
6N Storm Zetention ?oqd 
60 ~ s h  3ands 

r - - - ~ - - - i  r---- 1 L ~ R C  RP \- 
L- - - - - . - -J  

I 6 E t  7 I I I O F F . G f i S .  r- - - -  
I 6L I 6M 1 1 I I ' -SRC L P  OFF GAS 70 DEA 

I lo ! 6G r 

. . ,."" -" - '"- --- . -.. 
1  r----- 1 ."' 1 , . 1. All ' flow rates shown, are maximum " 7 r- ----- 7 AREA 11 X4W %fZXIAL F'?ODUCT. 

I I r---- 7 1 I I I .  flow. rates. STOiUGE --. 
I I I  

1 6 A  6C I 6C 
I ?A Coal Storage 

I 61 I I ' 1 .  I .  2 .  Unless otherwise'noted all I  78 Coal Pulverizer I I I pipes are C. S. 
I L-- - - !  L ---,, -1L- - - - - - *  7C Liquid Storaje 

L - - 7  
I 

1 
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. . . -  - -.:.I. . '  - .  

. . 
, . 

. . 

1 ARU 12 SRC 
U SRC Process <-> FLOW. LB /HI1 1B hashing . 

1C Product Fractionation 

> FLOW, GPM 
1D Solidification 

r---- - - - -  
2 ARPA 13 PRODUCT UPGRADING 
U Caker/Calciner 
2B Expanded-bed Hydrocracker 

t I I I 3 AREA 14 CRYOGENIC SEPARATION 
L - - - - - , , 4  ,,,, -, -,,, U Air Separation 

31 Hydrogen Purification 
. . 

<17.491> b AREA 15 GAS SYSTEYS 
r - - 7  r - - - - - - -  I 7 * - . c - - - -  ----------- ,--- --------- --- - -  '-'- -' 7 4A Gasification 
I i I I I bB Gas Treatment 

61 1 .  I ,B 1 
1D 8 .I 4c 3b 

I t 
4 B I 4C Sulfur Recovery 

I I A - - " a  
2 :  L---- ; I - .  I f-70- %a' . 1 5 AREA 16 UTILITIES 

1 t I I 1 5k b i n  Substation 
I t I I 5B : L ------------------- J BPW Treatment 

11 . .  I 
L---- -1 5C Cooling Tower No. 1 

1 5D Cooling T w e r  No. 2 
,,,,,,,,,,,J SE Power Rouse and Air Compressor 

HP NAPHTHA 
SF Flare 
SG Liquid Thermal Oxidizer 

r"""" 7 5R Gas Incinerator 
r -  --- I I I - .  

I s c  !: sa I ' 6 AREA 17 OFFSITES 
I 
- - - - - 4  

8 
SB I 

I 6A Water Treatment 
L------ ,J 6B Wastewater Treatment r - - - ~ - - - i  r---- 1 6C Surge Basin 

I 8 I I 68 : 
I 6L I. 6H I I 6D Hazardous Waste LandfFll 
I I 8 I I 

I 
6E Non-Hazardous Waste ~andiill 

L- , , L, ,,, I -----a 
r------------ -I r- - - - -  -I r - - - . - - -  7 

I I I I 1. . . I 
6F Landfill Cover Stock Pile 

I I I 
.6C Evaporator 

I I I ' I 6H Central Control Building r--  ---- 3 r-----  
I I I I I 6D I 

1 '  6F 1 6r , I  
61 Administration Building 

I 8 r---- I I I I 
, I 65 Service Change Building 

I 3A " I 
I :; SA , I 1 I ' I '  I 1 6K Contract Maintenance Change Bldg. 

I I 
I sD I ,  . I I 8 I I I I I I bL Warehouse Building 

L - - - - - - A  L - - - - J  L,,,,J L,,,,, ,,,--,- I L - - - - -  J - - - - -  - 61( aintenance Building 

6N Storm Retention Pond 
NOTES : 60 Ash Ponds 

1. All flow rates shown arc: maximum.  
flow rates. 7 AREA 11 RAW MATERIAL i PRODUCT 

STORAGE 
2. Unless otherwise noted rill 7A Coal Storage 

p f p ~ "  are C,.S. .7B Cnal Pulverizer 
7C Liquid Storage 
7D SRC/TSL Storage 
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L E G E N D  
1 ARU 12 'SRC 
lA SRC Proceos 

6N i I I M C .  &15000 ; I 1 .  • . I  <-> FLOW. L@Im la Deohing 1 &---  ------4 I I I x 11 - 7025 I n ' 1C hoduct Prmctioacrtfoa 
I 4 1 I . . 7A 

1 

I I . . I 7D I >-< F.W;CPU 
1D Solidif icat ion 

1 I .  I I  L , - - -  r---.- ---- 7 r--4---- 7 I I I 
1 .  2 AllEA 13 ?itoWCT UPGRADING 

I I I  I r----. I L-- - - - -  --J U Caker/Calciner 

3 AREA 14 CRYOGPIL SEPARATION , , 

U Air Separation 

4 AREA 15 GAS SYSTEMS 
bA Gasification 
bB C a m  Treatment 
4C Sulfur Recovery 

5 AREA 16 VTILITIES 
5A *in Substation 
5B .' '. BFU Treatmnt 
5C Cooling Tower No. 1 
SD Cooling Tower !lo. 2 
5E Pamr Itoume and Air Colpressor 
5P Plrr. 
5G Liquid Thermal Oxidizer 
5H Gas ~nclnerator 

6' AREA 17 OFFSITES 
6A Uater Treatment 
6B Wastewater Trea'tmen.t . 
6C Surge Basin 
6D Hazardous Waste Land f ill 
6E Non-Hazardous Waste Landfill 
6F Landfill Cover Stock Pile 
6G Evaporator 
6H Central Control Building 
61 Adninistration Building 
bJ Service Change Building 
691 Centrret I(a1ntenanet Cha~8e Bld8. 
6L Wirehouse Building 

' 6H ?la!ntenance Building . 

6U storm Retention Paad 
60 Ash Ponda 

I 
.r-----  I 

t I '  . 6D I  I '  
1 .  

* I I I I 6E ( I  
r ---- I 
I :: I I I I ,  I ' 
I I , .  : I 8 I I I I 

I I 
L-,- - - J  L- - - -J  L, , - - - - - - - - - -  L - - - - - J  L 

1. All flow rates shown are; maximum 
flow rates.. 7 AREA 11 RAW XATERIAL & PRODUCT STORAGE - - - - - - - - 

2. . Unless othervise .noted ell 7A Coal Storage 
pipes are C.S. 7B Coal Pulverizer 

7C Liquid Storage 
70 SRCITSI; Storage 



- - .  , - - - .  . . < ., ! ? ., -? 3, . . a--. - .f-- r., , c i .  : ' 7 . , , . & I - . ~ ~ . ~ . : . : i .  .&? '.:. . . . ..- .- . :*';?.: .. -?- 

0 ' . . 
JFFE ~\FNTC . - -  , .. . - 

i . I  . I LEGEkQ. - 
. I  I I k' . - 

I b 
. f 1 A R U 1 2 S R C  

I 6s , . I < >  FLOW, L B I H R  U SRC Procese 
I I I 1~ hashing 
I 

I I ' 1C Product Fractionatim 
I 
1 I 1 > FLOW. GPM- ID Solidification 

2 AREA 13 PRODUCT UPGRdS'INC 
U Coker/Calciner 

1 

7C i . 7c t 1 .  
5G I 

2B Expanded-bed Hydrocrrcker 
I !  I I ! .  I 

3 AREA 14 CRYOGENIC SEFARATION 
U Air Seoaration 
3B ~ ~ d r o ~ e n  Purificatian 

COKm UNSTAB ILIiEb 
C S ~ N O ~ E  3) 4 AREA 15: GAS SYSTEMj 

r - - 7  t - ' - - - - ' -  I 7 7 bA Gasification - - "".' - - - ' --- - - --- r-------- - -"--" -"- -' 
1 I . . I I I .  I 48 Gas Treatment 
I 61  I .  I 4C 38 4B t 4C Sulfur Recovery I I I L- -.4 .I 

I .  bA, I i--- 1. s AREA 16 UTILITIES 
1 .  I I 8 . 1 5 A h i n  Substation 

t .  ' I *  
I,-- ,-- ,, - ,,,,, , ,,', ,, J 

5B - BFW Treatmerit 
L - - - - 1  5C Cooling T w e r  No. 1 

* .  5D Cooling Tower No. 2 
.. 5E Power House and Air Compressor 

5F Flare 
' SG Liquid Thermal Oxidlser 

. . r'-''"" 1 r - --,7 r--- 1 5H Gas Incinerator r - - - -  - I .I I t . I  1. . . 
0 
P 

3 I r - - - r - - - 1 3  I 

I 6L I - 6M 
I t I5 
L,,,L-,,ra 

8 

. . . . .  . . . . 
I sc I ( 5 H  1 f i 6 K I  
I ! :  5 C .  SB .6 AREA 17 BFFSITES 
c - - - - 4  1 I I I . . 6A Water Treatment 

:I I &---A C - --J 6B Wastewater treat men^ r- - - -  1 . L - - - - - - - J  
I 68 : 6C Surge Basin r - - - -  1 
I I 6D.Fiazardous Waste Landfill 
1 t .  6G I - - - - . - -  6E Non-Hazardous Waste Landfill 
I .  I 
c - - - - 4  . L , - , , l  l-------.------ 7 7 

I I I I 1. .. I 
6F Landfill Cover Stock Pile 
6C Evaporator I I I .I i l  I I I 68 Central Control Buflding r - -  ---- r-----  

I I 6D I I ' 6F 1 .  61 Administration Building I 
..f - - - - I 

I 1 91 I I 1 I 
I 

, I ,  I . 6J Service Change Building 
1 - w "Z I " 5.A , ' I  i t 8 I I I ' 6K Contract Maintenance Change Bldg. 
I 

I 1 5D .I, I I I I ' . .  
I I 

. 13 
I  

I I I 6L Warehouse Building &----,-a L - - - - I  L,,,,J L,-,-- --a,--- L - - - - -  J - - - - - -  d *\am 
6H bint enance Buildiq 
,6R S t o w  Retention Pond 

, 60 Ash Ponds 
Notes: 

C-""" 1 r------ 1 r-&---- 1 =-- dki..fx(+ . s h d i  r ,  j v i  
I 

7 .AREA 11 RAW MATERIAL 6 PRODLlCT 
r---- f I I I I 

I I '  are. maximum flow I-ates. STORAGE 
I .& 1 ' 1  6c 

I 6 A  I ,  4 68 7A Coal Storage 
I . '  I I ' I  . . .  

I ,.;-2.. ,,. .Unlcos :+hew+e. . 
I -- : 

t 71 Coal Pulverizer 
L-'- I I , h a  - - A  L - - - - -  4 L - - - -  --. '&I' pipeg a6e c.s.. b 7~ ~iquid Storage 

I 
~,,-,------1 , T 139 3::.11at. of ~onstr. 7D SRCITSL Storage 

.. .+3.. . . ; - ,304. s.s.., L . . -. . 8 NAPTHA HYDROTREArra: 



4 E G E U D  
1 ARU 12 SRC 

. . lA SRC Proceom 
18 D+uhins 

x R - 7023 1C hoduct Fractionation 
I . . .  I . . I 7~ i LD solidif icat ion I 7 D  I .  >-< FLOW GfW 1 - - - - 1  . . 1. I I ri------- 7 '  ,r------- 7 I I I .  t ARBA 13 PBODUCT UPGRADING 

I I I .  I r---- t 
I I L----- - --A 

I .I 
U Coker/Calciner 

I I 7C 
I 

7C 1 .  I 
I 

I 2B Kxpded-bed .Hydrocracker 
I . I  I I I X  I - .  I 

NOTES : 

1. All flow rates shown are -xi- 
flow rates. 

2. Unless othervise noted all 
pipes are C.S. 

3 A W 4  14 CRYCGWIC SEPARATION 
U Air Separation 
3B Eydrogm Purification 

4 AREA 15 GAS SYSTEMS 
bA Camif ication 
bB C u  Treatment 
4C Sulfur Recovery 

5 Aau 16 UTILITIES 
5A k i n  Submtation 
5B B R I  Treatment 
5C Cooliag T w e r  No. 1 
5D Cooling T w e r  No. 2 
5E Power Rouse and, ~ i r  CsPpressor 
5F Flare 
%'Liquid Thermal Oxidizer 
SH cab 1nciner.ator 

6 ARPll 17 8FFEITES 
6A Water Treatment 
6B Wastewater Treatment 
6C Surge Basin 
6D Hazardous Waste Land t ill 
6E Non-Hazardous Waste tandfill 
6F Landfill cover Stock P i l e  
6G. 6 1  Evaporator Central Control Building 

bf Administration Building 
65 SewIce Change IlulldiPR 
6K Contract Maintenance mange ~ l d g .  
6L Warahouoe Building 
6M leintenance Building 
6N Storm Retention Pond. 
60 b h  Ponds 

7 AREA 11 RAW MATERIAL 6 PRODUCT 
!nORAa;E 

7A Coal Storage 
78 Coal Pulverizer 
7C Liquid Storage 
7D SRC/TSL Storage 

8 NAPHTHA HY DROTREATEZ2 



1 AREA 12.SRC 
lA SRC Process 
1B Deashirig 

I I. 1C Product Fractionation 
I I '  1D Solidif ication 

L - - - - l .  ' . 
>-< FLOW* W M t  

r-------- 2 AREA 13 PRODUCT UPGRADING 
U Coker/Calciner 

I 2B Expanded-bed Hydrocracker 

I 3 AREA 14 CRYOGENIC SEPABATION I 
L , , - - - - ,4  L - - - - - - - - -  

U Air Separation 
31 Hydrogen Purification 

4 AREA 15 GAS SYSTEXS 
4A Casif ication 
4B Can Treatment 
4C Sulfur Recovery 

5 AREA 16 UTILITIES 
5A Main Substation 
5B ' - -  BFW Treatment 
5C Cooling Toyer No. 1 
5D Cooling Tower No. 2 
5E Power Rouse and Air Cotpressor 
SF Flare 
X Liquid Thermal Oxidizer 
58 Gas Incinerator 

I - -.- -- -t I 1C . 

I G7.292> 
1 I 

c-i.. -.. ---------- 
WASTE CAUSTIC FROW OeA TO -LC\ -. - .  C~NTRAL S E W R  ... ". _l. 

6 'AREA 17 OFFSITES 
6A Water Treatment 
6B Wastewater Treatment 
6C Surge Basin 
6D Hazardous Waste Landfill 
6E Non-Hazardous Waste Landfill ': 
6F Landfill Cover Stock Pile' 
6C Evaporator 
68 Central Control Building 
61 Administration Building 
63 . Service Change Building' 
6K Contract Maintenance Change Eldg. 
6t Warehouse Building. 
6H Saintenance build in^ 
6N Storm Retention Pond 
60 Ash Ponds . 

.---------A ---- 1 r----- 7 r- ----- I 1. All flov rates shown are paximrre 

I r----  flow rates. I 

I f l  @ I  8 I - I 
I 

I t  a e  8 1  a t 2. Unless otherwise noted ad1 
1 6 A  8 6B ' I  I 0  8 pipes are C.S. I 

I t I ,  8 a L - - 7 ' ! - - - -A ,----- , L - - - L - - .  
I 4 
L---- -,,,-,l Z 141 , 

- 

7 AREA 11 RAW HATERIM, & PRODUa 
STORAGE 

7A Coal Storage 
7B Coal Pulverizer 
7C LiquM Storage 
7D SRC/TSL Storage 

8 NAPHTHA -HYDROTR@iTEa 



I 
24- 2540 

L E G E N D  
I I 

I ' 6N 1 t 
1 

I 
<-  FLOW. L B I M  

I 
I I 
L,,,, I >< FLOW, CPY 

r- - - - - - - -  7 r------- t 

&----A 
8 I )  I 
L - - - - - - - 4  L-- - - - - - - *  >501< 

CORER CLARtnER Y 

- - - - - - - - - - -- 7- - --- 1 r'''---''- -"-"' "-"^ 

I 8 
7 

I 
I I U 4B t 38 I 

IA ' 7B LD I 
L---- I I 

I u I r--- 1 
I f I I 

I ' d l  I I 
l 8  I I 

L ----- - - - A  c 1C Lb --,--,,a,,- ,,,,- J L - - - - J  
I 
I +  i 

,,- -,,,,, -,----J ! 
RECYCLE WATER TO CK7 

URRV ASH POND r-------- 1 c-- -  7 r---1 
r -  --- I I I t I 

I 
'1 8 

1 5 n  I I 6 K I  
t I I 8 

1 ----A C - - - 4  

1 r - - - r - - 7  r---- 1 L - - - - - - - A  r - - -  
I I t I I 1 66 OVERFLOW 
1 65 1 I 6L I 6M 1  I 
I I I B I B I 

e I 
t r"- -" - '"-'-, r - - - - - 7  r---- - - 7  

L-- -J  L, , , L - ,-I -----a L----1 I I t I 1. I I 

1 I I 1 I 
I !  I I 

r - -  ---- 3 ., . . -  - -  r - - - - -  I I '  6D I I '  6F 1 
I 8 

t 
I I I t I I 

I 
) I  

I 
3A t I  :---- :; 'A I I I I 

I 1  I 
I t 5D , I  I I  I I I 

1  
I 

I t I I I 
&------A L - - - - J  L - - - -J  L - - - - -  -------  C -,--- J - - - - - -  

NOTES : 

1 ARU 12 SRC 
U SRC Process 
1B Deashing 
1C 1D Product Solidification Fractioartion 

2 AREA 13 PRODUCT UPCRADIWG 
U Coker/Calciner 
2B Expanded-bed Hydrocracker 

3 AREA .I6 CRYOGENIC SEPARATION 
U Air Separation 
31 Hydrogen Putification 

4 ARU 15 GAS S Y S T W  
bA Gasification 
48 Can Treatment 
4C Sulfur Recovery 

5 AREA 16 UTILITIES 
5A k i n  Substation 
5B - BFU Treatment 
5C Cooling Tower Ra. 1 
5D Cooling T w e r  No. 2 
5€ Power House and Air CPmpressnr 
SF Flare 
5G Liquid T h e m 1  Oxidizer 
5R Gas Incinerator 

6 W.EA 17 OFFSITES 
6A Water Treatment 
6B Wastewater Treatment 
6C Surge Basin 
6D Hazardous Waste Landfill 
6E Non-Hazardous Waste Landfill 
6F Landfill Cover Stock Pile 
66 Evaporator 
68 Central Control Building 
61 Administ rat ion krilding 
fiJ Service Change building 
bK Contract Haintemance Change Bldg. 
bL Warehouse Building 
6N Xaintenance Building 
6N Storm Retention Pond 
60 Ash Ponds 

r - - -  - - -  - i - . - - - r - -  r----- 7 r------ 1 1. All f l w  rates shown are m a x i m  
7 r---- flow rates. 7 AREA 11 RAW X A ~ I A L  6 PRODCCT 

7 1 STORAGE I I ' I  I 

i I '  I 6C ' I  6 C . t  
t 6 A  1 ,  2. Unless otherwise noted a11 . 

7A Coal Storage 
6D .. . *  .I , . I I 1  I 

I I I pipes are C.S. 
7B Coal Pulverizer 

L-- ,  .. .. .. I 4 L-.,-A L - - - --  - 1 L - - - - - - u  7C Liquid Storage 
' 7D SRCITSL Storage t 142  

8 NAPHTHA HYDROTPMTER 



~-"""""'" 1 r----- -I r - - - - - -  I 1. All flow rates ehowa are maximum 
I flow rates. 

7 AREA 11 RAW HATERIAL 6 PRODUCT 
I r---- 7 I I I STORAGE 
l 8  

- 
I 6c 1 6A I 

I 
I 

2. Unless otherwise noted 611 7A Coal Storage 
61  1 ,  I I  ' I  I pipea are C.. S. I 

I I 78. Coal Pulver irer I 9 
&I-- 1 ! - - - - A  . :-----a L--- - - - .  7C Liquid Storage 

0 143 7D SRC/TSL Storage 

1 AREA 12 SRC 
U SRC Process 
1B Deuhing . . 

1C' Product Fractisnt~iz= 
I I 1D Solidif ication 

1,-,-1 r--------  2 AREA.13 PRODUCT,UPGRADING 
2A Coker/Calciner 
2B Expanded-bed Hydrocracker 

I 
3 mu 16 CRYOGENIC SEPARATION 

1 1  . '  I 
L - - . - - * - - d  . b--- - - - - -*  U Air Separation 

3B Hydrogen Purification, 

. . . . 4 AREA 15 GAS SYSTENS ,-------- ----.---- - - - - - 0  r - - , - - - - - -  ----- 7 4A Casif ication r -77 r - - - - - - - . - 1 .  7- - --- 1 
I I 48  Can Treatment I. .  t e t I 1 4c 38 @ : 

- t  61 t . ' I 2A . . I l ' s  I 4B I 4C Sulfur Recovery. I lA lD I ' I  . -  . - 1 . I . '  . I 
f =4*. 1 
I : 'i.&-.& LIIII  f- l- -.- 1 . S  AREA 16 UTILITIES I I .  

bA . 
8 

, t 28 I '  I l ' 8  I 5A. Main Substation 
I 1- I RECYCLE & MAKE ue n, SRC b I ' ' 51 : . . - BFU Treatment 

8 NAPHTHA HYDROTREATE3 

L -------- J 
. . 

<%394> 
I 

. . 

:: 
<9*> I 58 '  

I 5 8 1  I 6K' 1 
5' , 6 AREA 17 OFFSITES. 

8 8 '  t . . . .  6A Water Treatment I 1 ----A L- - -a  6B Wastewater Treatment 
r - - - T - - - 1  

L- , , , , - - - l  r-" 7 r---' 1 -. 6C.  Surge  asi in 
I ss I r- - - -  1 I I I I I I ' 

6D Hazardous Waste  andf fill 
1 65 1 I 6L . r  61( 1  I 

I 8 I I w  I @ I r--- - --, r--- !- ' 6E Non-Hazardous Waste'Landfill 
I b 

8 I r------------ 7 "1 
L- - -J  'L - - -. L.- - -A - - - - - 4  ' L - - - - l  1 6F.Lahdfill Cover Stock Pile 

. I I I I 1. 
I I 6C Evaporator 

I 4 I I . .  
I I I .  68 Central Control Building 

, r----- . l  r.-- ---- I I 6D I 1 '  ' 6 ~  I I 6E I .) 61 Administration Building 
I ' ' I  I .I I I I I t 65 Service .Change Building 
I r--- 
I U I I :.I I( , I I I I ' I 6K Contract Maintenance Change Bldg. 

I I 5D I '  " I . 
I I I 

I '  I . I I I 6L Warehouse Building 
I c ,,--- - - - -  - -1 L - - -  - -J  - - - - -  - 61( ?!aintenance Building L - - - - - - r  L - - - - . l & . , - - - J  , , . 

6N storm Retention P o d  
NOTES : 60 Ash Ponds. 

. . 

' 

~""'"' 7 r"' 1 5 t---l 58 Gas Incinerator 
4ATHANATE0  H Y M O G E M  T?  E.4 c6- 1 r---- I I I I .  I . ' . . 

I 1c ~,~~~~~~~~~~~~~~~ J 
. 5C Cooling T w e r  No. 1 

1 '  
I --- - ---------- 

c 6- 5D Cooling Tower No. 2 

<1.560> 5E Power House and Air Compressor 
5F Flare 

1 MET HANATED HYDROGEN To NHT ' W . '  5G Liquid Thermal ~xidizer' 
. 8 . . 

RECYCLE H= TO METHANATOR ( N N F )  - I  . _ .  



t"""-"-"-' 1' 
1. All flow rate8 shown are maximum 

1 r----- 7 r------ flow rates. 7 AREA 11 RAW !UTERIAL 6 PRODC'TT I :---- 7 I ' I I STORAGE 
I I 1  

I 6 A ' I )  
6c I (K: l1 2. Unless otherviee noted all 7A Coal Storage 

I 68 1 1  @ I  fi I 
pipes are C. S. 7B Coal Pulverizer 

I I 8  I t L - - -  , :---A b ----- aL- - - - - - .  7C Liquid Storage 
8 144 7D SRC/TSL Storage 
L- - - - - -- - --l - 

8 NAPHTVA HYDROTREATER 

U SRC Process 

10 Solidlf lcat ion 

. U CokeriCalciner . 

2B Expanded-bed Hydrocracker 

3 . ~ ~ . . - ~ ~ . . . ~ ~ ~ ~ ~ " E N I . ~ ~ . . ~ E P ~ . R A _ T . L ~ ~ .  
U Air.Separation 

4 AREA 15 GAS SYSTE.. , 

I--- 7 r - - - - - -  - - -  7 
I I I I 
1. 61 I . . 2A I .  I 
I I I  I I 

I 28 . I 

I I 
L ------ 

- . <2,213> 
L .. 

PHENOL TO STORAGE TANK r 2 "  I sc !: SE %I 1 . 1 5 ~ 1  1 1 6 1 1  6 ------- AREA 17 OFFSITES 
- - - - - .4  I I 1. I 6A Uater Treatment 

<3*7 I 1 ----A L-- -J  
L ------, J 

'6B Wastevater Treatment 
r-" 1 r - - - r - - - i  r---- 1 6C Surge Basin 
I i I 8 I 1 68 1  r - - - -  7 

t  I I I  6D Hazardous Waste Landfill 
1. 63 1 I 6L 1 6H 1 

I I t  I s  1 6E Non-Hazardous Waste Landfill I - I I I .  
I r------------ 7 r - - - - - T  r------  

8 1 
c - - - A  L- - - I- - - -&  - - - - - 4  L - - - - l  I 6F Landfill Cover Stock Piie I I I I I. 66 Evaporator 

I I I I  1 , .  . . 
I 1  I I 

6H Central Control ~ u l l d i n ~  
c - -  ---- 1 r----- '  I 1 I 60 I  6E 1 '  6P I 61 Administration Building 
I I 

I 
I 

r---- I I I  I I 1  I 65 Service Change Building 
I 
I U i . I ' I  8 ( I 1 4 I I " 8K Coatract m1ntenance chatlee eiag.  

I I 5D . @ ,  . I I I I I  I I 
I .  I I I 6L Warehouse Building. d 
L- - - - - - r  L- - - - J  L - - - -J  L ------  - - - -  1 L --,-- 1 - - - - - - -  6M Xaintenance Building 

6N Storm Retention Pond 
NOTES : 60 Ash Ponds 

4A Gasif icac ion r - -  ------ ---- - 7- - --- 1 :-;----- - 
- - - - - - . - - -  - ----- 7 

I I I 4B Gas ~reatment I 4C 3a ib I  4C Sulfur Recovery 
1 lA lD I I . . 

' 7B 
I . ' 1 . .  I I L---- 1 1 " I  - 1 . 5  AREA 16 UTILITIES,, 

i I I g 1 -  SAMainSubstation I 
4A ' . 

I  I R E C ~ ' C L E  CRITICAL: SOLVENT. 'TO CSD 1 I . SB . - BFU Treatment 
'1 .'lC 

<<;[ rr; 
2k q- [ 7 - - - - - - - - 0 - - - - J L - - - - 1  5C Cooling Tower No. 1 

1 LY69  . ( 
I HPU L I G ' H I  OIL --- - --o------ -J d r2- -- 

Sp ,cooling Tower So. 2 
- 5E Pover Rouse and Air Comyressar 

5F Flare 
4 f 5G Liquid Thermal Oxidizer 

.r-------- 
T r 

1 r"' 1 , r--- 1 5H Gas Incinerator SLOP .OIL TO LIQUID.  T. O .  , - --- . . 
-l I I I  ... I . b I 



. . 

- - .. . w -  - 

1 ARU 12 SRC 
U SRC Process 
1B Deaehing . 

1C Product Fractionation 

>-< . FLOW. GP? 1D Solidification 

,' 2 AREA 13 PRODUCT .UPCRADIXG 
U Coker/Calc iner 
2B Expanded-bed Hydrocracker 

. . 
r-""- - - - . ... 7 
I I I 3B I U 7B 4B I 

I I 
I 

I 
f-7-- t 

I I 
I I .  , I I 

I 1C lB: I 
. L - - - - J  

I VAPORS FROPI WASH WATER TRUTMENT c st ' i  NOTE 3) 
I I DPU VENT N2 ! ---- --------------J . , I  

NOTES : 

3 AREA 10 CRYOGENIC SEPARATION 
U Air Separation 
3B lydrogen Purification 

b AREA 1s GAS SYSTEMS 
4A Gasif lcat ion 
4B Gas Treatment 
4C Sulfur.Recovery 

3 AREA 16 UTILITIES 
SA b i n  Substation 
SB - BFW Treatment 
SC Cooling Twer  No. 1 
5D. Cooling ~ o w e r  No. 2 
,'5E Pover Rouse and Air Compressor' 
SF Flare 
SG Liquid The.&l Oxidizer . ' ' 

5 ~ ,  ~as"1ncinerator 
. . . . 

6 AREA ij .OFFS'ITES. . 
6A Water Trqatment 
68 Wastewater.Treatment 
6C Surge Basin 
6D. ~arardous WaSte Landfill 
6E Non-Hazardous Waste Landfill 
6~ Landfill Cover Stock Pile 
6C Evaporator . 
68 Central Control Building 
61 ~dministration . Building . 
65 Service change Building 
6R Contract. Maintenance Change- Bldg.. 
6L Warehouse Building 
6M Yaintenance Buildin'g 
6N-Storm Retention Pond 
60 Ash Ponds , . . 

rrr--.s-e - - - : - - - - - .  7 , - - . - - - - - I  r- ----- 1 
1. All flow 'rates shown are maximum . 

t , .  r---- flow rates.. . : 7 AREA 1 1  RAW MATERIAL 6 PRODUCT ., 

t 

7 I 
I I  @ . I  I l  6 C .  

. I 
I 8  

STORAGE 
I .  2. Unless otherwise noted ail 7A Coal Storage 

1 6B I t  ' 6 A  1 ' I  I I  " I pipes  are C.S. f 7B Coal .PulverSzer I I I t L - - , L - - - r  ,-----a I-, - - , - - - .  q 7 ~ '  Liquid .Storage 
I 3. ?fat. of constr. 316 S.S.-. [I-. 

145 . L- -.- - -- -'-- J 7D ,SRC'~TSL ,Storage .. . I .  



----,?. --.-- - ---- - A RUFT; Y R I M N O H F . . ~  Om rom mo- 21 254~4 
I .  .. - 

6.000. T/D SRC- I  DEpa'dN3f W k O N  PLANT i onre d./3/g4 FOR 

NUN . ! I (EEJTUC~Y , ,  . . 
A 1 I w f3. C!7h& mO* 

41 - sn - 6 - 0 
- o ? , & w d  P,"m," YAM lqOGAs ,'iysTFM WASTE wAjm (z - PI F' - C E S S  LINES - - i -7- 

1 . - I  1 

- 

I I I f I I I 
i t I I 5F I I I I I I LEGEND 

I 60 
. . .I 

I t 1 AREA 12 SRC 
I I 1 L - - -J  I I I 

I < >  FLOW, L B ~ H R  LA SRC Process 
I 6s 1 I I LOC. E-15000 I I : I 
I C - - -  ------- I I 18 Deashing 
I I I I I I 1C Product Fractionation x N - 7025 
I . . .  8 I I I i -  : 7A I I ' 7D >-< FLOW. GPM 1D Solidification 

I 
I I 1 I - ... ~ - - - , i  r-------- 1 r-----'- 7 -I I , I 

I 2 AREA 13 PRODUCT UPGRiLnIS 
I I I 1 , .----, i L---- - - --J 
I I I 

, I 
U Coker/Calciner 

r 1 .  7C I I 
I 

I 7 C ' I  I I ' -  I 5G 1 t 
28 Expanded-bed Hydrocra~ior 

3 .. AREA -- 14 CRYOGENIC SEPP-UTION 
3A Air Separation 
3B Hydrogen Purification 

r - - 7  r - - - - - - -  -7 I I '-7- r'--' - - - -  ------- ---- ------------  ------  
8 I 

7 
I i I I I I 3B I 

2A I 1 4C 48 1 6 1  I I I I U 1D I 7B I 
I I I 

I 

I I L---- I I I ; A- - A I I I rr-- 7 
I 2B I I 

I 
4A 

I I I 
i I I I I I 8  I 

I 
L ,------- -I I . 1C 1B ----,,, ,,,,- ,,,,, J L.- -- -1 

I I I ' 
I ,-- - ------------- -J  i<*< ! 

p 5 w s  STR~PPEO WATER - TO WWT ~ 6 "  j 

4 AREA 15 GAS SYSTE!G 
4A Gasification 
4B Gas Treatment 
4C Sulfur Recovery 

- ,  

I 

5 AREA 16 UTILITIES --... 
5A Uain Substation 
5B BFW Treatment 
5C Cooling Tower No. 1 
5 D  Cooling Tower No. 2 
5E Power House and A i r  Cmipressor 
5F Flare 
5G Liquid Thermal Oxidizer 
5H G a s  Inclneracor 

6 AREA 17 OFFSITES 
6A Water Treatment 
6 B  Wastewater Treatsent 
6 C  Surge Basin 
6 D  Hazardous Waste Landfill 
6E Non-Hazardous Waste -Landfill 
6F Landfill Cover Stock P i l e  
6G Evaporator 
6H Central Control Building 
61 Administration Build-kg 
65 Service Change Building 
6K Contract Maintenance Change Bldg. 
6 L  Warehouse Building 
6M Maintenance Building 
6N Storm Retention Pond 
60 Ash Ponds 

I r-------- 7 r - ' - 1  r--- 
r -  - - - 7  I I I 

1 

7 AREA 11 RAW MATERIAL i PRODUCT 

Gl (1  WA5H WAT&R B C O W D O d N  -ro \/\/YJT 
I I I 

>szo< I s c ,  ! I  se I , 1 5 H  I f 6 K l  
4. -----a 

I I I I 
I I ----A L- - -J  

r---  7 r - - -  T - - - I  r---- 
L-,- -----I 

I i I I I r - - - -  7 
I  6J i I 6L 1 6M I 

I I 

I 
I  I I I 6G I - - - - - - - - - - - - r - - - - -  ,-'----' I 1 
&----A L- - - L - --A L--- -1 I I I I '  i 

I I  I l 1  I 
I I I  r - -  - - -  -1 I e? 6 D  I I 6 E  I ' 6F 

I 
I 

I 
I I ,  I I I 1  I 

I 
I 3A t I I I I I I 

I 1 I I 
I I 

I  
I 

I 
L - - - - - - A  

I L - - - - -  - - - - - - -  I I 
L - - - - -  J c - -  --c 

NOTES : r - - - - - '  r----- -1 r-  ----- I 
I I r----- 1 1  I 1 I 1. All flow rates shown are maximum 
I I '  I I  I flow rates. 

1 6C I , I 6 B  1 6A 
1 I t  

I l  I  

I I I ' 2. Unless otherwise noted all 
C - - 7  I L - - - l  'c - - - - -  A L  - - - - - - *  1 pipes are C.S. 

8 146 ". 
L,- ,,-,,--- -J 

- 

STORAGE 
7A Coal Storage 
7B Coal Pulverizer 
7C Liquid Storage 
7D SRC/TSL Storage 

8 NAPTHA HYDROTREATER 



. . . - .  . -  -. ... .... . , .. 

, '  

L E G E N D  
1' ARU 12 SRC 
1A SRC Process <-> FLOW, ' LB/ HR 18 Deashing 
1C Product Fract iona t I n- 

I ! > <  FLOW. 6PM 1D Solidification -----, ----  r -  - 2 AREA 13 PRODUCT UPGRADING 
ZA Coker/Calciner 
2B Expanded-bed Hydrocracker . 

I I . . 3 AREA 14 CRYOGENIC SEPAR4TION 
L - . - - - - , , 4  L - - -  - - - - - -  U Air Separation 

3B Hydrogen Purification 
. . 

--I 1 I 
NOTES : 

1. All flow rates shown ar: maximum 
flow rates. 

2.  Unless otherwise noted 311 
, pipes are C. S. - - 

4 AREA 15 GAS SYSTEYS 
&A Gasification 
1R Cas Treatment 
bC Sulfur Recovery 

- . --. . C ...Cl. r--- - 
2 AALn A" . , . *U* . *L . ,  

5A Main Substation 
SB : BFW Treatment 
5C Cooling Tower No. 1 
5 D  Cooling Tover No. 2 
5F PQWOT U , * I , ~  and A l r  C n m n r o r - - -  

5F Flare 
!X Liquid Thermal Oxidizer 
5H Gas Incinerator 

6 AREA 17 OFFSITES' 
6A Water Treatment 
6B Wastewater Treatmegt 
6C Surge Basin 
6D Hazardous Waste Landfill . 
6E Non-Hazardous Waste Landfill 
6F Landfill Cover Stock-Pile 
6G Evaporator 
6H Central Control Building . 

6 1  Administration Building 
65 Service Change Building 
6K Contract Maintenance Change Bldg. 
6L Warehouse Building 
'6H Sintenance Building 
6N Storm Retention Pond 
6 0  Ash Ponds 

7 AREA 11 RAW !UTERIAL 6 PRODUCT 
STORAGE 

7A Coal Stora~e 
-* - 
ro coal' Fuiverizer 
7C Liquid Storage 
7D SRC/TSL Storage 

8 NAPHTHA HYDROTRWTER 



~"''""'~' "' 1 I------ -I r------ ' . Al l  f rates s h o w  are maxinWm 
I 1 .  flow rates. 7 AREA 11 RAW HATERIAL 6 PRODUCT - I r - - - -  -i I ' I I STORACE 
1 I '  I I 6C " - 1  I 

. . 

I 68 6 A  I I  6C - 2. Unless otheruiee noted all 7A Coal Storage . 
I l  ' 1 I 1 I , I 

pipes are C.S. 
. . I. t 78 Coal ~klverizer 
I---- , 2 L -----  -1L - w e - -  A 7C Liquid Storage 

' I . . 
~,---- , , , , , , l  i4s . . . . 7D SRCITSL Storage 

, 

1 A R U 1 2 S R C  
U SRC Process 
1B mashing . . 

1C Product Frac t ionat Ion 
1D salidif ication 

r----'--' 2 AREA 13 PRODUCT UPCRADISG 
U CokeriCalciner 
2.B Expanded-bed . Hydrocracker . 

I 
3 AREA 14 CRYOCEHI~~E~rdtATIO~d 
U Air Separation 
38 ~ ~ d r o ~ e n ' ~ u i i f i c a t i a n  

4 A 

C 
., - a 

I--'? r - -7----  -7 
I i I  I 
I 61 : . , . .I . 2 A .  t 
I I I 

I A- - 4 ? 
I I 2B 
I 

, I 
L--'------ 

. "  
% =$LsL- 

4 AREA 15 (;AS S Y S T W  

I I r '  ---,,-, ,, ,,,------ r--"''-''''''"'' ' """ 7 .  4A Gasification 

I I I .I - I 4B Gas Treatment 
I lA . ' 1B I, I .  iil I 

4c :ta . 4B . I 4C 3ultur R e i u v i ~ j  
'I I 4 :  I , L---- . I  . I ra--- 1 5 AREA 16 UTILITIES 

1 .  4A 
. I ., t I " 8  1 -  5A k i n  Substation 

I I '  I I . I  I SB - BFU Treataent 
I 1C ln 1. . . - - - - - - - - - - e m - -  - -,,-- J 

6' , 

1 ?I-' 
5C . Co.oling Tower No. 1 ' > 117 < Ic ' 5D Cooling Tower No. 2 

I 2' SE Pnuer R n ~ i n r  a.nd A I r  Compressor 

I 

,,-----,,,,,,,,,-- J 

- I I ' I I I . I  ; & o ~ u c r  NAPHTHA TO STORAGE I:. sa SB ... I , . I  5a I .  
I 611 I 

8 r 

6 AREA 17 OFFSITES 

*c . . 5F Flare 

" > 114< . . - -'-- - 4 I I I I .  6A Water Treatment 
I I -----.I L - - -J  
L------, J 6B Wastewater Treat=nt r--- 1 r - - r - - -  1 .r---- 1 6C Surge Basin 

I 6s : r- - . - - l  I I I I I 
I .6L I 6M 1 I I 6D Hazardous Waste Landfill 1 6 5  1 I ; 6c 1 . .  . I '  ' I  t I 8 6E  on-~aza=dous Waste b n d f  ill 

L - - - A  .L- - -L-  --A . .  I I 
-----a &--- - l  r------------ 7 r - - - - -  i r----.--1 - 

I 
6F ~ a n d f  ill Cover Stock Pile 

1 ,  8 I - 1 1. 
I I I. 

6G Evaporator 
. . I 

I ..- 
I I ' I 6H Central Control Building 

r - -  ---- 7 r----  . ' I I I 6D I I 6E 1 '  6F I 61 Administration Building 
f 

I 
I 

r---- I .- I I ,.I I I I 63 Service Change Building 
, . I U I I :I u 1 I I I I  I I 6K contract Maintenance Change Bldg. 

8 .I SD , I 
. I I 4 I . I. I I I 

I I I 6L Warehouse Building 
L - - - - - - A  L-- - - J  L,,,, J . L,,, ,, ,., , , , -1 L,,,,,J - - ----  6M Yaintenance Building 

6N Storm Retention Pond 
NOTES: -- 60 Ash Ponds 

STABILIZED NAPHTM ' ,d --.--- - - .- 5G Liquid. Thermal ,Oxidizer. 

+ &  C - 160.f C U T  
. . r'"' "" 1 r---  7 r--- 1 5H Gas Incinerator 

rT---  



I . 

+ - - -  ------- < FLOW, LB J HR 
:.x B - 7025 

1 AREA 12 Sits  
U SRC Process 
ID Deaahing 
1C Product Fractionation 
1D Solidification I 1 

I I I I 

I 1 7 D  i 
7A 

I 
I 
I 

>< FLOW, GPM 
L-,,, r-------- 7 rig----- 7 . . I  I o I - 

I 1 I I I r- - - - i  I I L------ --J 
I I I I I ' 7 C 7 C I I 
I ; 1 I 4 ,  0 I I 
I r I c - - - - J  C,- - , -J  
I I t  I 
L - - - - - - - 4  L - - - - - - - - -  La HDFl LL LEACHATE t o  

> 5 ( 
t 

2 AREA 13 PRODUCT UPGRADING 
U Coker./Calciner 
2B Expanded-bed Hydrocracker 

3 AREA 14 CRYOGENIC ' SEPARATION 
U Air Separation 
3B Hydrogen Purificatian 

4 AREA. 15 GAS S Y S T E !  
4A Gasification 
4B Gas Treatment 
bC Sulfur Recovery 

5 AREA 16 UTILITIES 
5A Main Substation 
5B BFU Treatmenc 
5C Cooling Tower No. 1 
5D Cooling Tower No. 2 
5E Power House and Air Compressor 
5F Flare 
5G Liquid Thermal Oxidizer 
5H Gas Incinerator 

6 AREA 17 OFFSITES 
6A Water Treatment 
68 Wastewater Treatment 
6C Surge Basin 
6D Hazardous Waste Land i ill 
6E Yon-Hazardous Waste Landfill 
6F Landfill Cover Stock Pile 
6C 6H Central Evaporator Control ~ u i l d l n ~  

61 Administration Building 
63 Service Change Building 
6K Contract Maintenance Change Bldg 
6 L  warehouse Building 
6 M  %intenance Building 
6N Storm Retention Pond 
60 Ash Ponds 

F R O M  COOLING TOWER-2 

NOTES : I 

1. All flow rates shown are maximum 
flow rates. 

2. Unless othervise noted all 
pipes are C.S. 

7 AREA 11 RAW HATERIAL 6 PRODUCT 
STORAGE 

7A Coal Storage 
7B Coal Pulverizer 
7C Liquid Storage 
7D SRC/TSL Storage 



--- - . 1 ~ # ~ T ~ A C T  w 2 1' 2 5 ~  ' A Rust UNE SUMMARY CALCUUTIONS SHEET 
MF AREA ewe NO. 16 - 16 - 0300!1 

lntematlonal Corp~mtlon 
- , LJTI.LITIE,,~LLLN.?S- H.P-,,Rn,c&.fXED WATER SHEET 3 OF-?\ 

---d"- -...Ld*->. 

n I 
n I BW- H E A D E R  
24 

t 
27 
29 
29 
30 
31 
32 
33 
34 
35 
36 

I I 
C O W ~ R  / 1 8  

CACCINER. I 
AREA - 13 

2c0 124,440 

- - 

I 

1 

37 

st 
39 
40 

u 

I 

. . Y 

I 

I 

I 

I 

I 

- 
42 
43 

0 ,  
8 
47 

I 

54-63 I l o t ,  

- 

i 
1 

41 

I 

m 

2 2 0  

- 

I I 

1 . I I V I S I P I  A RtVlSlW a 
I BV DATE IBV DATE 
I A P P . ~  OATE IAPVO OATE 

I 

I 
I 

0 .  27 

-... . 

- 

4 ,  
49 
5Q 

REVISION REMARKS [I] LB. (MASSj/FT. * SCH. HR RO 
BY DATE 1''- 12l DYWE/CM 

APP'O DATE 1 I b 

1 
- -- 

I . . 

.-_*_ ."..-I,..I.."...." ,....",....... _Y,..l.CI.I.",I,". 

I 

FORM 44-15? 18/82) 150 

6 

1 

(....... .-I.-. 

I 

I 

3 . 2  

- -- - 

---.. 

WU.3" I,-.."Y.Y..̂ III 

I 
- - 

I 

rn 

I ' 
--_I ..,I..-- 

0 - 2 3  

1 
I i 
I I 

I 

I 

--.rl*..."..,..~ .. ,."*,..".-..-YI--Y1." .,.,....., 11.. .".,,.. ... .,.-rU-.- 

I 

1 I 
. . 

1 I I I I 
I 

I 



I 4 Rust 
htemtlonrl Corporation 

LINE SuMMhflY C A L ~ U T I ~ ~  SHEET REF AREA bw& 10. 16 00 - 16 - 03002 
UTILITIFS L I P W S  - J - P - , , B ~ E D  WATFA SHEET . 2 OFF 

t i 
a WENT ICPC I I 

rl 
(i 

t,WECT 6,OQO TPD S R C - I  I 
7 i r  

FLOW CONOlTlONS PRESSURE EPUIVALENT 
8 
8 
7 
8 ,  
9 

10 
11 

FROM 

8FW 

UWL NO. TO 

10"- H E S D E R  

12 
13 
14 
15 
16 
17 
18 

T R n T M E ' d T  

- - 

10"- HEADER 

FEEC)WAT&R 

COITENTS 6.P.I. ?RE= U / H R  rn 

L P. 5011ER 532,769 1115 220 

HPy G n s l n c ~ r -  
ION 

SPC PROCESS 
A R E A - I 2  

n(wp 
OROP LENGTH REMARKS 

OF m11wn FT 

---- - - 
I 

220 59.63 0-27 !!3 4-33 0- 2 2  - -- 

564 
19 
20 
21 
22 
23 
24 

27 
28 

I 

I_ I I I 

41 
42 
43 
u 

8-'- H E A ~ E R  

18 H H C A D ~  

L- Pa B o c ~ m  
FEED WHrER 

€ 8  
A R l r a -  13 

COCKER / 
C A L C I N ~  

Llqu19 TI-iGtmRt 

OXIDIZER 

I 

2 2 0  SQ.63 0 . 2 7  3 2.3 0- 2% 

1 

220 54-63 0- 27 1 2. 0 0- 79 

lom- HEADER 

281.269 

136.771 

220 

45, 
4 
47 

220  5q-C3 0- 27 S 3-61 0- 22 

26 5 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

- .  . . 

I I 

J N C I N E ~ ~ ~ T O R  
A R&A - 16 

&Apt-I THA 

I 

1 

41.237 19 1 220 2 2 0  59-63 0- 2 7 ' 4 4-GI 

24,400 51 220 ' 2 2 0  59-63 0 - 2 7  ? 4-67  1 .  7 
I 

40,240 84 22 0 220 59-63 0- 27 3 3.250 0-64- 
- .  - - -  

1 HY DROTREAT€R 

I 

220 

-- 

4 8 ,  
4Q 

5 0  
51 

26.412 

2 640 
I 

220 57-63 a - 2 7  6 2.8rfr 0- 1% 

8"- IiCAbER 

8"- HEADER 

-- 

I I 1 

1 - 
I 

I I 
I 

R E V 1 0 1  A REYISION ! REVISION A REMARKS * SCH. 40 
(11 LB. (MASS)/FT. HR 

PATE I l l . , ,  DATE la,. !!!UE/CM 
Iwro OAT t I4pp.o DATE b I * 

151 

5 5  

5- -5 

22 0 

Z Z ~  
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 TRACT no. 21- 2548 
rrmna 16 
RET DWC- 00- 16- 03003 
SHEET 3 OFO 

A Rust 
tnhrnatlonal C o r p o m ~  

LINE CALCULATIONS 
SUMMARY SHEET 

~ ~ T I L I T I E S  - L I N E S -  400 P51G ~ 5 0 ~ ~  S T E A M  
, CUEWT TCRC 
2 
3 
4 
5 
6 
7 

PROJECT 6.000 TPD 5f?C -.l PROTECT 

9 

PRESSURE EQUIVALENT vELoCln DROP LENGTH REMARKS FT/SEC PS)/100 FT f T  
LIME NO. 

CHI  c I N E R  
0 .  

FROM 

LINE 
b'zE 

* 
m 

I 

. 

10 
I I 
I 2  
13 
14 
l b  
16 
17 

18 
19 
20 
21 

TO 

I 
I 
110"-  HEAD^' 

10"- HESDER 

lo'*- HEADER 

la"- H E A  DER 

COKEA / 10"- H O O ~  
----- 

Z 

0.03QLi 

0 ~ 3 0 5  

~ 1 - 2 0 ) ~ - 0 3 0 5  

4.0305 

VISC. 
c f'. 

FLOW CONDITIOHS 

16 

3 

SURFACE 
TENSIONt 

Im.w.1 

0.030-5 

0-0305 

0 . 0 3 ~ 5  

0.0305 56.56 0-a 

2 . 0  0-6 

- .. 

T c r .  2 0 )  

R65 

COMTENTS 
LB/HR 4CF8 

STEAM 22g.2 

Enti 

22 
23 
24 

)3so 

TEMP 
OF 

P(IEss. 
PW --~ 
065 

C i 2 0 )  

6 

3 

4 
-- 

1 4  

12 

3 

40 
47 
48 
19 - 

L B / W  

REVIUIOU A I REVISION REVISION a R M w  -rt .srH PI0 
111 La. IMASSJ/FT. HR 

5s 6PPROVED BY !BY DATE 1BY DATE BY OAT E ( 121 OYNE/CN - 
se,or~c ' IAPPO DATE IAPP:O OATE I APVO I 

FORM 46152 16/82] 152 

A R F H -  I3 

FLARE 
ARkA I< 

/-\ SU 
ARCA - 14- 

450 PSIG 

( 1 . 2 0 )  

CI-  2 0 )  

( I - 20) 
I 

S T E A M  

5TEfiM 

STEAM 

_lus 5 ' 5  

94-20 7 0 

264.0 3 4 . 5  
- . - 

26-80 0 - g 7  

77. t 0  0 - S 7  

-- 
Z S 3  0 - 5 2  

I 

I I 

- I 

1 

1 

1 - 2 2  S T E A M  ' 

STEAM 

27 
28 
29 
30 
R 1 
37 

3g0,OOO 83.3 
33 
34 
35 

C1 .20 )  -- - 

c I .  to) 

5 , 2 5 G  

€363 

865 

865 

12.720 

237 ,195  

5,000 

I I I 

---.-- 

SRC PROCESS 10"- HEADER 
ARE& I2 I 

865  0-0 305 , 

I 
5 0 ,  
5 1 I 

24-&. 

4 - 3 2  

?I .  

STCAW 

.STEI\Pl 

51 LA PI 

857, 

8 s  

850 

10"- HCADFR 

14"- HEADER 

36 
37 
38 
39 
40 
41 
42 
43 
44 

45 

I 

I I 
1 - 1 I 

I 

I06000 

18,645 

90 .784  

2.94 

54.9  

-. 
I iPU  . 
G A S  I F I C S T I O N  
ARPA - I4 15 

POWER 
HOUSE 

AREA - IC 

. 

14 

2 

- 

14"- I f  EPIDhR 

77*'30 I .  I &  

I5 30 0.43 

-- ----- 

I I I I I I I 

Q 6 5  

865 

N HT 

- 

850 

8 s  

057) 1. 16 

S T E A M  I ,  400 0 . 3 2 4  865 0.50 c I. 20) 

86 5 

0 - 0 3 0 _ ~  
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21- 25481 
' A RUS LINE SUMMARY CALCUUTIONS SHEET 

REF IIAE~~-IQ eta/:- 16 00- 1G - 0!3004 
lntematlonrl CofpomtlOn 

U7ILITIE.S - 1 INFS - 450 P S I 6  S T E A M  SHEET 4, OF 0. 
I 

2 PROJECT 6,000 TPD SRC- 1 I 

3 I I 1 I i I 1 
4 
5 
8 
7 
8 

,9 
- 10 

11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 

27 
28 GASIFICATION 
29 ARE9 14.8 1s 1 

30 
31 6''- H E A ~ E R  POWER HOUSE STF AM 34.42 6 4.51 4 5 5  4 6 0  r.m6. 6 52.4 0.9 1 
32 4 R E A -  16 . 
33 
34 

1 
1 

1 

, 

2 

1 

1 
19 

I 
I 

50 
1 

1 

4 

L 

FORM 44-152 18/82) 153 
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' A Rust 

3 
4 
s 
6 
7 
B 
9 

10 
11 
12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 

COI~~RACT ma - d 1 - 2 548 

LINE NO. 

d-  

FROM 

LIQUID 

AREA 110. 16 ! 
R E ~ ~ L I ,  0 0 - 1 6 - 0 3 0 b 5  
SHEET S O F  21 

.I 

lnternatlonel Corporation 

75 PSIG 
S T E A M  HEr\DER 

- ~ R c  PPOCESS 
A R E A -  1 2  

hPU. 
 GAS^ F I C A T ~ O ~  

22 

1 

.-- 

?)TI LITIFS - LINFS 3.50 PSIG STEAW . .  . 

TO 

10"-  HEABER 
TI+ ERNM L 
ox I ~ I Z E R  

10 I -  IiEA9ER 

ErjH 
S I ? ~  - 13 

450 PSlG 
STEAM HEADER 

10"- HEADER 

55PPPROVEO BY IBV DATE IDY DATE [BV DATE 

S T E A M  

216.0 

65 .3P 

I 

89.0b 

19 .74  

14.03 

4 

4 

8 

f 

2 , ,  

- 

COKt5R / 
C A L c l N E R  

A R O  - 1 %  

10"- HEADER 

10"- H E W R .  

( 8  OYNE/CM 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

u 

cowrwrs 

J T E A M  

,<TEAM 7. 8 3  

0- '35 

0.63 

1 .  1 1  

0.20 

. 
REVlPO11 I REVBON 

1 

25,000 

(0"- H E  /+Kc33 

23 
24 

AREA 1'; 

6"- I I G A D ~ ~  

i 

&I 

1---'- 

, -. 

- - -- 

0-363 19- j 

REMARKS * S C t 1  
111 LB. IMASS]/FT. HR 

2 7 
28 
29 
30 
3 1 

POWER HOUSE 

44 

3 

FLOW CONDITIONS 

0.363 

0-  3S3 

W E A D E R  

45 
I 
47 
48 
4g 
5 6 ,  

L INE 

INCH 
S I Z E  

, 4 6  

p). 

74-33 

303-c) 

366, & , 0 6 ' ~ 3 0 . 7  

1 

156 

S T E A M  

, 

, 

I 

.------- 

0-64 

14-6 

83.7 

0 . 3 6 3  
.---" 

150 

,~.  

I 
I 

3 6 6 .  

I 50 

U~/PREPAREO BY 6 . d M  I REVISION A I 
~ ~ ? I A T E  I I Z ~ J 0 4 -  

FTISEC 
vELoclTr 

67.8" 

z VISC. 
CP 

3 66 
-.- - 

366 

STEAM 

A R - - L ~ - -  . 
- -  

STE A PI 

S T E h M  

7,53C 

0 - a  

SURFACE 1 

TENSIOWt 
1M.W.l 

LB/HR 

39,84-2 

S r ~ ~ r v l  
- - 

150 

- 

1 

5 -  77 

1 

PRESSURE 
OROP 

n 

0.62 

ACFS 

3 0 . 5  

14.9 17. 459 

STEhM 

6 

4- 

1 

- - 

4 0,32 1 3  

- 
. _ _ - - - -  

,, Z6.,130 

580 

EQUIVALENT 
LENGTH 
n 

REMARKS 

- L B / F P  

0- 363 

~~~ss.1 
PSI6 

150 

I50 

3 5 , 0 0 0  

- .- - 

I 

0 - 9  

_+22.0 

0- 449 

366; 

1 5 0 _ 3 C c -  

366 

--- - 

TEMP 
O F  

3<< - 

0.363 26.6 

0 -  363 

-0.363 

0-363 

150 36G 
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d 
I .) 

4 
* A Rust LINE SUMMhRY C UUTlONS SHEET 

International Corpomtion 
LITI LITIFS- LINES - j5 PSIG STEAM A 

I # ~ D w G  A ~ N O .  00 16 - IG - 04 I 006  
SHEET ! 6 OF 31 

I 
1 

I CUENT XCRC i 
2 PROJECT T P D  SRC- 4 I L I 

REMARKS 

- 
LI N€ 

SIZE 

3 
4 
5 LINE NO. FROM TO CONTENTS 
8 U/HR 

7 ,  

EUUIVALEWT 
LENGTH 

FT vE;;El PRESSURE 
OROP 

PI/IW n 
I 

43.(10 

cf5-PO 

38.00 

la6:06 

2 3 G b  
I 
t. 

385[00 

I 

36.BO 
I 

4 

G 

4 

, 12 

1 0  

FLOW CONDITIONS 

ACFS 

8 POWER HOUSE 6'- HEADETI S T E ~  M Z.85Z 
' 

9 A R C 9  - 16 
10 

11 2 
! 7 

13 A R E A -  194 1 5  

O *  % 7  

-- 

3.6% 

1 9 . l . 7 5  

3-40 

8 2 3  

129.4- 

14 
IS 
16 
17 

18, 
19 
20 
21 
n 

0 - 2 5  

0-63 

0-20 

30 
31 

23 
24 
'5 
-6 
27 
28 
29 

0-33 

1.77 

13. 9 

. 

75 

75 

7_5 

75 

PRLSS. 
W 6  

16"- H E A D E R  

1,5f?c PROCESS 
- 12 

, 
12''- H E A D E R  

I 

4- 

WSC' 

120 6 2 0 4  

3 2 0 .  0.204 

3 2 0  a. 209 

3329 _,. 0,204 

320 0.204 

TEMP 
O F  LB/W 

32 
33 
34 
35 
36 
31 
38 
39 
40 
41 

10"- HEADER 

150-PsIb - . 

STEAM hHPADET( 

10"- H E P D a  

I 
I 

-. 34-0 1 75 

47. 7 

COAL 
PU LVERIZER 
ARCh 11 

12"- HEHDER 

27 WIG 

0. Ig 

3 2 0  0-204 

7 5  

Z 

8"- HEADER 

a"- HEADER 

8"- PEADER 

3 T E A M  hEh0m 

---,q-- \2  IIEH 

- 

14.7 

25.6 

2. 72 

3 - 4 0  

326 

REVISIO. A 

SURFACE 
TEWIOlz 

1M.W.l 

42 
43 

35 .000  

STEAM 

S T E A M  

STEAM 

1 

73 

75 

75 

75 

3 - 2 7  

WASTE 
T R E A T M E N T  

0.204 R 

CALCl 

2,500 

f O , 8 > 5  

q5,ooa 

---- 
STEAM 

7 5  

S T E A M  

A f i a  17 

C ~ O L I N G  TOWE@ 
N O .  2 
AREA-  16 

E 6 Y  
ARm- 13 

COKER / 

137*SOO 
t 

REVISION 

25.000 

4 320 

4 

REV1S101 
!€MARKS 

(1) 10. [MASS)/Fl. HA I 

a v  DATE l ~ v  OAT E 

2,400 

I 

MhlNf. IJWG 0.204 

4 

/ 2 

57EAlvl  

STEAM 

STEPM 

3- 40 1 7.5 

BY OATE , 121 orm/c~ - 

S T E A M  

320 

320 

3-LC 

3ZO 

I 

I 
t NhlF 

10,770 

19 , 0 '3  

U 6"- HEADER 
45 
I 6"- H C A n m  
41 

4 ,  
0 6"- HEADER 
5 0 ,  

12"- f l ~ ~ ~  

320 

3 2 0  

0.204 

0-Z* 

, 
-APVO OAIE I APP'O OATE 1 APVD DATE i t 

b 

FORM 44-152 16/82) 1 
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0204 

6.204 

0-.204 

0-204 

, 

I 

38.f50 

I 
1 

STEAM 

S T E A M  

L 1 6 \ \ 1 6  STOPAGF 

4 R C / I S c  
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I 

- - -- - -- 

I 
I I 

I I I I I 

40 
41 
42 
43 
u 
15, 

TRmTmEh)T 

4 
47 
a- 
19 

- * 
I 

~awour R .  &MA. REVIWON A I I /  20/al+ REVlSiDN (1) 18. [MASS)/fT. HR 
I r v OATE JY DATE BY MTE +4 1 121 ovm/cn L 

, 
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A Rust SlJMM@Y SHEET ~r.c>wg AREA na r6 00- 16- o h 1 4  
lntematlonal Corpontlon .- I 17  OF^ 

CE.55 WATER SHEET UTI1  171 E 5  1-INF.5- PRO - L. 

I C R C  
6,000 TPD SRC-% 

3 
4 
.5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 A ~ t - 9  I4 1 
i 7 
18. 20"- H O + ~ ~ X  COOLING pRocds W R T ~  560 100 88 6 5.56 0 . 7 2  
19 3, - . -  - - .  
20 
21 4"- u c R O a  MhIrJf. O U G  PPOCESS WLJAIm F1 . .  2 3. g3 1. 3 5  
22 I - .-. . .  
23 ,4" - f l ~ R ~  WAREHOUSE PRoC&SS w ~ r m  40 lo0 . QR . 2 3-$3.1.35 , 
24 ~ L O G  . 1 I 

'5 I 
-6 42'- I ~ E A O ~  SEavlcG cnqnsG€ PROCESS WA7m 4-0 1 I00 88 1 2 3 4 3  1-35 % 

27 BLDG I 

78 
29 14"- HRIDER €&H- AROI  13 PPOCESS W A T m  780 loo 88 8 5.61 0.42- 
30 
31 14"- I ~ C A D ~  COU€R/ ' PROCESS W R T ~  \,O2\ I00 89 8 6.56 0-70 -.- .- . - -. 
32 T A  LC) NH - -  --..- - .  . . . - .  a -. . -. -. - - -  -- 
3.J 
34 8"- I?E~+oI~? LI@U\O STORWE P R O C E S S  WATEQ 120 160 88 I I 4 3.03 0 .3% I 

35 I 
36 8"- t f n t o a  F L ~ R E  nRE4-16 PROCESS wfirm 120 160 88 I 6 1-33 0 . 0 5  
37 
38 6"- H n t O m  SPC/  7 S L  PROCESS wclfm 45 160 88 Z 4 . 3 1  1 - 6 7  
39 S T O P ~ G E  
40 
41 6"- tit%- COAL .S~of?fiG€ PROCE3S WATER 45 100 88 2 4- 31 . .  1 -  67 
42 - - -- .- 
43 10" - / i t 3  Wfl ~ f i b ~  CNTROL PROCESS w 4 ~ ~  - 1 4 - 0  cod 88 

- 
- 6  

u nl.nG. --- 
4s , I I 

16 18"- HEAD04 isnc + n o c a s - - ~ n n c a ~  w t r m  lea loo QB 3 4-70 I r . 2 2  
47 ARC! -- "L - - I ~ 

48 
-'~Ess-wA~~ 100 88 2 3 : b 3  1-35 

--- - 
r m - 

REVI.WI REYltlOl 
REMARKS - -- ,* ..-.- .. - .... 

I11 1-. HR - 
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I APP'O DATE - APP'O DATE 1 .  
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I FLOW conon~ons st26 LINE VELaC.T~ PRESSURE EQUIVALENT 
5 LIME NO. FROM TO CONTENT 8 

T E W ~  SP. 6R' WP LENGTH =, 
8UIFACE REMARKS 

I w/Hn 
'T turn Z TENsmWY lwcn FT'SEC W / l W  FT FT 

\ 

7 - (M.W.] -- . .  
I 

. --.. 
6 - H -  COAL^^ PROcaS wftrGR 40 1- I I38 2 3- S3, 1-3s 

9 P ULVrn I zm I 
10 
I I r 6'' - I+ porn HPU.  P R ~ C E ~ S  WATGR 2 3 0  la0 I 4 l..q go I-29 
12 G - ~ ~ S I F I C ~ T I O ~  
13 A R a  - 14 8 IS I 
14 I 
15 12"- HEADER COOLING P Q O C L ~ S  WJfitCt? 2,014 loo 1 88 I fO ffW2G I 0 - g Z  
I I TOVrlrcR NO. 3. I 
17 I 
18 12"- HEADEQ PowtR HOUSE PROCESS wnrtz6l I loo 100 1 88 I 3 4.35, 1. 05 
19 I 
20 12"- H E A ~ E R  ~ F W  ~ O C & ~ S  WATER I r;080i 160 I 8 0  rn 8 , 6-94  02 
2 I TRCfbTCJIFF)T I I 
n --- ~ ~ ~ ) t u r n  A T ~  Z - 3-83 1-35 
9.4 ~ n ~ l l  -rg I I I J 

I I - . 
*a 4"- H k 3 9 f l  NHT PROCESS W R T e  I40 I00 I 8 B  - .- - 4 3-54 
7 

o.51 1 

9, I 
I 

29 
- 

I 
30 
31 I 
32 I 

I 
33 
34 , I I - 
35 I 
36 

- 

I L- --- . * . - ---- I , * -  , 

37 I 
38 
39 I 1 ---- 

- - -  -- Y 

4 0 .  
I 

41 I 
4 ! 
4 I 

Y 

44 L 
I 

45, I . 
a t 

47 m I 1 
48, I I i I I I 

48 I 

5 Q ,  I I I 
1 

I 1 I I I I 

I I I i I I .  I I I I I I 

R C P ~ R E O  B t  n. SW. 
I 

I REVISION RE- nEVlSlW , REUARKS Ill La. pAS8]/Fl. HR ! 
> 

IBV Me. I IV 1 I#! MI€ d M OVHE/CM 
k I 

l n w o  . lvro . .  l rrrrr PATE 1 
Y .  
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carrRllcrra 21- 2548 
AREA NO. 16 
REF DWG 00- 1 6 - 0 3 6 1 5  

MEET- OF 2 1 ..- -...-- 
A Rust 

Intematlonal Corporation 

d 

LINE C A ~ U T I O W S  
SUMMARY SHEET 

U ~ l r  I T I E S  LINES- POTARI~F WATER 
I C R C  

REMAglU 

- 
-- 

VELOCITy 
n/SEC 

5.76 

l -q l  

2 - 3 9  

4-20 

3-93 

3-g3 

T 6,000 T P D  S R C -  1 

I n 
n 

PRESSURE 
OROP 

PU/IW n 

0- 552 

CONTENTS 

POTABLE W ~ ~ T & R  

PO T S O L E  WAT- 

P O T A R L E  ~ J P T C R  

POTABLE WATFU 

P O T A R I ~  Wt\TER 

LINE 
S I Z E  

8 

2 

2 

2 

3 

12 

FLOW coNonloms 

BL DG. 

EQUIVALENT 
LENGTH 

FT 

4 
5 
I 
7 ,  
8 
9 

U / H R  

---- 

0 - 3 7 5  

0-56! 

1 - 6 7  

0 - 6 7  

1-35 

FROM 

W A T ~  
7 R E R  T m W T  

f3"- n m o r n -  
- - 

8"- I q a ~ m  

LINE NO. 

20 
21 

24 

,d 
27 
28 
29 
30 
3 1 
32 
33 

TO 

0"- H ~ b f R  

b A S T c  
-mmrmmT 

NU - A R O t  14 

10 
1 1  
12 
13 
14 

6.P.M. 

89 A 

ZO 

25 

45 

79 

W A T ~  
~ R ~ T M C P J T  

IS 
16 
17 

4" - I - I E A D a  

34 2"- I i C h B m  LIQUID TABLF WATER 5 30 6 2  2 0.03 

=#. 
P8m 

30 

30 

30 
I 

8"- l i ~ O f 3 l  

mTAO LE W A T E R  

POTABLE W A 7 m  

POTARLF WAlFR 

POTAB\ E WATER 

I ZOO 4"- h ~ h  9 ~ 7 3  SCRVlC€ CHANGE 
&LOG. 

35 sroPftGc 
I 

36 I 

37 2.'- HC4BEQ FLARE Anti-16 POT41JI F WATER 30 6 2  2. ., 0-5 0.03 
NI 
39 2"- ri EAbO? .sRC / TS L P O T A B U  W A T ~  30 6 2  2 a-3' O.-O,& 
40 - STOWZIGE 1 

I 

41 .,. 
42 0 -  tog 
4 - 
44 6"- HEADER mRlN CONTROL P O T A ~ L E  WATER 42 3 0  62 - - 3 4.4 0-46 
45 , BLDG. i 

I 

6"- ~ € & b a Z  5 PC P R o ~ a s  PQTARf E W A T ~  25 30 6 2  2 2-39 0-561 
A P n  IZ I 1 

I I .  
0 6 L  2 c" - H L X D ~  E V A P O P ~ T Q R  POTA ALE WAT€R SO I 3 4.-18 Z 03 

I 

I I I I I f 
I 1. I J 1 I 

10, 

19,  

WSPEI~OUSE 

4 

3 

3 

3 

- 

6'' HGR- 

6"-  Y E A W R  

6"- HEADER 

TEMP 
"F 

62 

6 2  

62 
1 

30 

. 30 

POTABLE WATER 

' 

65 

6 2  

EbH- r\Y?m- 13 

COKER / 
C A L  C l N m  

A D ~ r t v  . n L D 6  

1 REVIMO* A REVlSlOI REVlSlOI REMARKS (11 10. (MASS)/FT. HR 
LI 

5s- DATE ,BY OAT E ~v UTE . 18 o v n m  - I 

,--.....,....,...., 

., . a - 

4"- Y ~ ~ E R  

C 2  

6Z 

30 

30 

-- 

5.441 6-q%5 

-- 

6 2  I 

6 
llsm 

- .-- - 

MAINT- BCDG 6 2  

6 2  

1 1  

I 
2.62 

I ,  

2-812 

2. 7 

I 

-- 

0.47 
-I.* 

0 . 4 7  

0-43 

30 

30 

nxl 

! 

G Z  

G z  

2 
' SURFACE 

TElSldll' 
1M.W.I 

-- - - 

_II " 

- -- 

- 



. 
Rust 

- 

C W I T R A C ~ H ~  21 - 2548 : 
> 

LIME CAUUUTIONS MEAN& 16 I 
SUk%URY SHEET REFDWG 0 0 - I G -  0,76!5 

International Corpantlon 
UTILITIFS LINES - ~ % T A ~ L E  WuEf? - SHEET PO ffw 

It, I I I .-. -Me-% - I 
13 A R C 4  146 Is 

14 - 
15 4'- h m ~ m  mwt* HOUSE P O ~ ~ n . ~ . w r r n  2 5  30 _. 6 2 .. % . A 3 9  1 0.56 1 
I6 

1 

17 4"- HEAb- n FW POTABLE WArm .SO 7w 6 L  I 2 4.78 1 2 . 0 3  I 

18 TRLiTMt3JT 
I I 

19 i 
6 

20 . 4"- Ii(;abm 30 6 2  -.- rrrmLIIC - 2."- - '  

'4 $ 2.03 - 7  
..,..-.....a. , 

2 1 
22 4"- H E e D R  CoeT--, SERW ICF=JQTA~L€  W A T ~  135- 3 6  . 6 2  .-3.+II I0.484 
n v 1 B c L  I I 

24 h 1 - -  - 
-c 4"- HERDER N H T  POThalE Wrlr€R - . 2&- 30 6 2  2 2.35110-561 - 
-- -- 

-4 Ef 
27 I 
28 - 
29 1 ----- - 

30 
I 

3 1 I 

32 I 
33 I 
34 
35 I 
38 - .  - 
37 I 

3a 
39 
10 I 
41 I 

-. 
42 I I 1 I 
43 

A 

I - 
1 

I 

. 
I 

f 1 

169 
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cwrw no. 2 1  - 7-548 A RUS~ LINE SUMMARY WLcd~TIONS 'SHEET 
I # f . m ~  AREA aQ. 00- IC; 16- ~ 7 0 1 6  

Intematlonal Corpomtlon 
{- UTILITIES LINES - STEAM CONDENSATE mEl 21 OF 21 , 

DATE @kt€ . .&AbP'O ~ ~ ~ O A T E  IAPPO OATE I> 5 

FORM 84-152 (8/821 1,70 3, 

\ 

2 
3 
4 
5 
6 
7 .  
8 
9 

10 
1 1  
12 
13 
14 

Gum T C R C  
PROJECT,,,., 6 0 A b  TPD S R C - 4  

3. 4 6  

0- 53 

VEU)CIn 
n/sc 

0.42 

3* 52 

I 

CONTENTS 

CofUDFtd SATE 

C O N D E ~ V S ~ ~ T €  

c O N ~ ~ S ~ ~ C  

C O N D ~ S A T E  

15 
16 
I7 
1 8 ,  
19 
20 

‘ - r e 3 S  

PRESSURE 
DROP 

- 

u -. .-.. -. a v -. - .-.-- 

-- 

-Pa 

-., 

TO 

3"- Ht7loR1 

3"- Hi3DER 

. 

m ~ f l  

T 

UNE NO. 

- 

6 

2 

~ s r  DATE UTE . DV o ~ [ i  e r n  14 a ~ y / ~ # :  .- , c 
t 

L I N E  
JIZE 

I N C ~  

, 

2 
- 

FROM 

LlQlUlD 
STORAGC 

C O ~ L R  / 
C A L C I ~ ~  

- .  

56 64- 

56.64 

~62 .041  

2,qOO 

W A S  f E 
T R r n T M r n T  

I ~ F ~ I N T .  OLOG 

EQUIVALENT 
LENGTH 

~ D E . . L o ~ ~ ‘ ~ D - W ~ ~ T ~ . -  .--* 

C O N D W ~ ~ T E  

FLOW waonloas 

21 
22 
23 
24 

6*- I ~ ~ D E R  

6"- H ~ D € R  

REMARKS 

-0 

V18C.' 

3 5 1  

5.3 

I F  

2 

z 

...-u---.--.------..-, 

LB/W 

56.64- 

%:6+ 

57-97 

LB/HR 

ZOCJ-0 

.23,27.&_ "-,.. 

432,870 
I 

13 

, 
27 
28 

g ~ e  p ~ a c c a s  
AREA 12 

ffpu, 

2 

G I .  23 

56.64 

18,063 

6,571 

qo. 0 

S o b 0  
I 

8"- 

loY- HEADm 

IUwU 
T E N W '  

P.W.1 

38 
39 

U 
44 

pp 

49 

6.P.m. 

4- 4 

401 

320 

3 2 0  

.-----,. 

I e t u t n c A T ~ o l J  I 

36-53 

14.5 

3 

AQFA /4& 15 

MWCR HOudE 

1 

rohMC-'rJSh~€ 

coruOENJATC 

33.9 

1.340 

1 

ME%. 
PSIS 

70.0 - .  

5?.4-4_0:,10.. 
I 

90.0 
I 

2.3+ 1b"- HmDCR 

RFW 
T R F R  f MmT 

24,489 

667.724 
29 
30 
31 
32 
33 

34, 
35 
36 

TEMP 
O F  

320 

3gVb .--;.- 

b73 

-- -- 

70.0 

T O #  0 

..-3? , . 

@ 
I 

37 

I0 .' - lf01DkTR 

5Q I' 
Sl 

I46 

3 2 0  

400 

40.0 

-- ._ - -2: 2-7 

I 
5 . 7 7 !  

I 

I 

, 

I 
t 
I 

8 

-- - - 

I 

. 

320 

270 10 

I 

I I 

56-64 

57.157 6.1% 

I 
! 

1 

I 

I 

I ------ 
I 

I 

I REVIUOI A REVISION A MYlSlON A 
I 

I 

Ill LB: [MASS= h 

REMARKS. 
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1 
F 

cornrcrra 21-2548 _r 
I 

' LINE CfiLCUUTIONS ma m. 16 I 

SUM~ARY SHEET 
C 

nu. ~ u %  00- 16 - 05001 
Intemrtlonrl Corporation PROCESS LINES I PROCESS 50  L ~ N T - ~  29 F ~ I N G  OIL s ~ f l  I m r n  

CLIENT ICRC 7 

i 

PROJECT TT/D KffiTuNEWMaN:KY 
I 

K O W  COYOITIW LINE 
TO 

LINE NO. UNE M I E  FROM COWTEllTI 'IZE VELOCITY PRESSURE EOUlUhLEMT 
. PIES& n m p  , SURFACE IW n/sc DROP LENGTH REMARKS 

' 

WRR . , )SIC "f Urn mc' I TEnSQW' PS1/100 FT n 
 real Unit ~ r s a f  Unit - i p.W.1 x -- - 

91 L I W ~  JIG 113 i E R H /  - - - 
srnn. NAPHTHA I 1 I I I 

I Tn. i I I I I 
I I 

I 

11 LIQ 13  c o K ~ ~ 1  MEDIUM OIL sn - - - - - U\D ST- - 3 - 
M.O. ST. TI( v- 13114 - -~ - - f ----- 

I I 
i9 12 C S D /  CR\TICAL 292 t 1 0  70 1 53.61 1 1- 45 - - - 6 3- 24- 10- i q O  ( 31 10 

V- 12706 AD' VFNT 1 I I m I I 4 
I I i 

I 
I 1 

91 LIQUID SX 1 2  Sf?C PPOCESS 40 0 154 400 ( 56- 16 ! 1- 4 5  - - 6 4.W 0.3463 2226. 
fRaC€SS s o d  - 0 I 1. .. I 
TANK I 1 I I 

I I I _I 

I I . I 

I I I 1 

1 I '  
-. 

F 
1 I 

I I I 
I 1 

1 I 
I I 

I 
1 

1 
I 

I I 1 
4 

2 

--- - - 
I I 

f I I 
I 

1 

i I I I I 

I I 
1 

r 2 

J 

I 

I I ~ I I i I 
1 I t .  1 I I 

I I I C I I 
1 

1 

I I I I 1 1 1  I 
I 1 I I [ f 

I I I I I I 1 

I n E v l s m  A I rnsiol I MVIW A REMARKS 1 
11) 16. INAS)/n. MR UNLESS 6TH-E I((OTED ALL P I P E S  A R F  C . S . 

~ e P f i o ~ E  o BY !BY olrtt l e v  w rt IDV OATE 121 orrwcr I 
1 

O?IE - ~ P P  o OATE IWPD orr~ I?WD PAR. J- - -  
I - I 

--I - . - .- 171 
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CB~TMCT M 2 1-2 548 

EF. mg- on- 16- 03002 
- AREA m. 16 

- 

I A Rust 
Int8matlonal Corpontlon 

LINE SUMMArtY CALCULATIONS SHEET 

r - - .  PROCESS I INF S - C a A L  & M M A C  s a t n , ~  OF . ~ .  
I 
2 
3 
4 
5 
6 

CLIENT ICRC 
PROJECT 6000 T/D SRC-I DEMONSTRATION PwT LMATtO?: NFWM rlAN KE/\ITUCK Y - 

8 d . 11 . P O k L  1 \5 1 DPU1 I C O A L  

I - 
ROW U#IOITIW$ LINE 

WTUn 
'IZE VELOCITY WlSSURE EQUIVALENT 

. PRESS SURFAM INCH FT/SEC DROP L E M T H  REMARKS nap O M  H I 6  OF U/W W8C' I TENSIOWt PSl/lff) FT n 
FROM 

LINE IlQ 

9 ! 
1 0  

TO 

7 ,  Area 

PULVFR\ZER 

Unit #real Unit 

I Dc-  Li32 \ A 3  

I I I 
I5 

IZ 

- 

12 

12 
13 
14  
I S  
16  
11 

2 3  I 
24 IS DPU 1 &&I 
25 C-11341  P ~ U F ~ ~ \ ~ F R  
26 
27 12 S K C  11 COAt 
28 - - IZER 
29 
30 I 

3 1 

GKT/  
s14- l5a02- I 
nit - ~sooz .2 

c s o  

SRC 

~- -- 

I 
R~.cucE GAS I 13) 

I 
1 

I - I 
KEC Y c L E  L -  ( 3 )  

1 
i 
I I I I - 

I I f - 

HPIAC 14 5,34 7 0.3 r 
1 t a u  c =qo  I 
I I I 

I 

P E C y C L E  d ,  3 3 , 0 7 2  0.2 /SF, 0.0s 0-QIQG - - - 7 ~ 0 1 ~ )  - - -- -------- -- 12" m--- 

p u ~ u m 1 2 m  446,667 0 180 43.~7; 0) ( E ~ G H T ~ ~ )  L\ ~ E S  ) 
AH-1220 1 9)d C O ~ L  I I 

22 I csD/ 
h r  - 1 2 7 0 3 ~ 1  
n 

18  
1 9  
2 0  
2 1 
2 2  

3 2  1 . . ---- 
4 

33 

15 

I I  . 

34 
35 
36 

37 - 
38 
39 
40 
41 I - 

42 
43 
u 
6, 1 
48 I 

- .. - - -- - - . -  
I I 

G H T  

C O ~ L  
P U L U ~ I Z ~  

1 1 l I 

I 

I -- -.- ---.. 
- 4 

1 

r -------- - - -- - 
T i 

I . 
I I 1 

I - -. A 

I I I 
I 

1 1 I I I . 
I I I - ,- - . -. - I I - 

1 1 ,-. . 
1 I 1 

I w l ~  A REVlSlO# A 
55PPPROVEO I t  IW OAT€ , .BY OATE 

-- 

I - I I I I I I 
I 

R I Y I ~ N  REMARKS (4, PNFUM~L-~P~~NS~OPT ( CC4 cut@ 5 )  
111 ~a IMAWI~. na 

1'1 OATE - riS O ~ E / M I  1 
~ [ I I A T ~  lr_rro DATE APP o OLTE APP o DATE I (3)  p ~ u r n f i r r c  T R A N S ~ G I P ~  ( ZHCtUDEo IN! A-RE4 ll: PIACVER\Z~NGI 1 

f 
, 

1 7 2  - 
f 
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Y 

CO~TMCT NQ - 21-2548 
f - 

AREA YQ 16 
I#F. mg- 00- i6- Q5004 
MET-er 30 

. A Rust 
b&nWtonrl Corpontlon 

PROcCSS, LINES - SRC & TS c - S f l C  

LINE CALCULATIONS 
SUMMARY SHEET 



L A b ~ t  
Intomlk .id Corpontlon 

J - 
ICRC 

2 PRWECT 6000 TL IC- I DEMONSTRATION PLANT PUNT U#ATIM: NFWMAN. KFNTUCKY - . rn I 1 
3 

7 

ROW C ( # 1 O I T I ~  LINE 
4 

UYL urE FROM n m m  I YELOCITY PRESSURE EQUIVALENT 
5 UIE Ma 6.P.M. PRESS n r p  SURFACE llm FT/SEC DROP LENGTH REMARKS 
6 U / I  M e  

OF w me' 2 ~~' PSJ/ IW FT FT 
7  real Unit 3~real Unit . II1W.I * - 
8 I n sRc/ 1 1  CIOUIO  ST^ AILI Z E D  50. 538 130 I 100 1 1 1 0  1 48-5 1 . 0 ~  1 - 4. 3 . s  0.30 1 

I - 
9 I E - 12517 . r r n ~ R G t 7  NAPHTHA I I 

10 I L 
I I 12 S R C /  1 I S T O R ~ G E  M E D I U M  011 75.688 161 100 180 1 5 . 6  3- 7 - - 4 4-06 o ~ S ?  -72.6 
I 2  E -12520 
I3 I I I 

I 

14 I? s a c /  I I .STORAGE MEBVY OIL 4+,39 I SA roo 160 ! 6a.64 40-1 - - 
IS --- I 
I6 1 
17 

18 1 
19 I 

20 I 1 
21 I 
22 I I 1 
n I I 

1 I I I 
24 1 1 

1 

25 
26 I I 
27 I I I I I 
28 I I I 1 
29 
30 I I 
3 1 I - I I 
32 1 
33 ; 

34 
1 m - 

35 I 
36 1 
3 7 I A 

38 ----- I 
39 I I I 

3 

40 I I I I 
41 I I 

-.---- L I I 
d 

I I I 

I 
4 I I I I 

I I I I 

I I I 1 
I I 1 

49 
> 

1 I I I 
I I m m I 1 1 I I I 
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CO#TucT M 2 1-2548 A Rust LINE C~LCULATIONS AREA 10. 16 
SUMMARY SHEET REF. ~u - no - IG - as006 

u a r g  or 70 tnkmrHonrl Corpomtlon , 
1 P R O C E S S  I INES - S O U R  W A T E R S  I t  

- r  

1 CllEWT ICRC , \ 

2 +PRRIECT 6000 T/D SRC-I DEMONSTRATION PLANT PtA#T LfEATIOI: NEWMA% &G . 
3 FLOW COWOITIOWS LINE 
4 FROM T O  COWTENT8 YELOCIT~ PRESSURE EQUIVALENT 
5 LIME 16 U I E  M M E  Bt M. PRESS. T E M P  SURFACE IIC# FTJSEC DROP LENGTH REMARKS,  

6 U / H R  P S I 6  QF U/FP n8c' 2 T 8 8 1 O W  PS1/100 FT FT 
Area U n i t  ,Areal Unit P . W J  'C 7 

B - 3 
9 1 1 

10 .-??zl3lll  AIR^ 
I I I I I 

1 1 3  EBH/  G '* HCAbm SOUR WATER 1 0 5 , 4 4 G  70 I 2 5  5 9 . 3 0  I - 3 ~  - - 6 7 .46  o. 1261 127 12 
13 I P -  13207~/d C A S w S  ) 

14 I - -- - - -.." 7-- 

1~0wnrrum 1 6"-2m 70 3 l s r . ~  - 0  A IS &w- 
16 C/C & mki I 1 1 1 
17 JOUR WRTtTPd - 1 1 I I --- -- t 

18 I I I I I 1 I 1 
12 5 R C  6"- nm-0_IFRIFR S O U R  WATCR 107.g38 125 1 61.7c)l 1-27 

- - 
19 i 4- 5.49 10-90 , zk 
20 I p -  ~ z s a s ~ l s l  cnsws \ 
21 I I I 
22 I L 

23 -G"-I-~CRD~-R 15 ASWs/  I c o r v l ~ r m  30806G 
24 I \ -  15- Ic/c, c-4 6 

J f RC aouR wfiTtRl I 25 , 
4 - 

I 

I NHT g"- tic-~bm SOUR W F I T ~  I I 4 I 
L P S W S  > 1 I 

I 
I I A 

--- "*.. - I 
- r - - - 

4 

33 
I 
I 

I 
1 

I 
3 7 I I ! 

I i 
I I I 
I 

1 I I 1 . I I I I .- .-- 4 

4 1 I ...* - .. ., I 4 I I I I -. .. -". ,. 
I I 1. I I 

I I I I I 1 

I I I 1 I I ! 
I J I I I 1 I I I 

I 

i I 
& 1 I I I I 

1 1 
i 
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I I I I 

U1 I I I I 
50 I I i 

1 

5 1 --~ . - - I I I I t 
I I I I I I I I I 
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Inkmcltlonrl Corpscotkrr 
I . ,% \> 

ICRC . .. -- 
2 ,r#rJm 6000 T/D SRC-I DEMONSTRATION PLANT )UlfLOCA?IOI: NFWMhN HENTuCKY 
3 HOW mmTlona LINE I 
4 

UIE IQ U U I E . . - .  CIQl m 'ebllBn VELOCITY PRESSURE EOUIVALENT 'IZE 
S W.11 PRESS TU(p I SURF= INCH FTlsEC OROP LENGTH REMARKS 

I U/WI wm PSI8 '=f U/FP VlSC' Z TENSIOW' PSIJIWFT FT 

t l  
'  real Unit brea Unit lM W l SC - - 

8 . 13 E B H /  1 8"- HPOffGfiS 1 19.56L) 1'3 2Z 110 -. 3.9 d. 03- . ,- - 4 I5.55.0* 36a. s q ?  
o r- I? ,ZO~ c np om-GW) I I I i 

10 U-11217 I I -- - 
-I 

h 

I I I I I I I 
I '-1 I 

1 2  12 snci f s"- ~ m m l  ~ I P  SOUR GAS I ~ S ,  164 I t t i45 rlo 1 2 - 5 - 6  0 - 0  - I f3 
13 1 v-12413 I I I -- 
I 4  I 
IS be'-u-m 16 H P D ~ /  cornar~m f5+604 I rO 0 - 0-2 , I 

c ~ p  OFF G I t S l  

31 8"- H O D m  N R P H T I I R  FRRC* 
( L P  OFF m) O F F  ChS 
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41 
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LINE CALCUUTIOUS 
UMMARY SHEET 

~AocEss  LINES Intwmtlonal Corpomtlorr 
PRODUCTS FROM EBn TO PRODUC r FRACTIONATION 

- 

colrlucr wa 21-2548 
A R U ~  3 6  : 
REF. Dw~wg- 00- 16 - 05 0 0 A  

2 
R O F  20 

1 WENT ICRC 
2 P W M  6000 T/D SRC-I DEMONSTRATION PLANT I pUrrmTIoC NFWMRN. KFI\TUCKY 

LINE 
SIZE 
INCH 

* 
1. 

- 

FU)W CUOIT10111 

7' 4-21 0.960 4 2 2  
- -- - 

v ~ ~ o ~ l r y  
FTISEC 

~ E P V Y  OIL 

TO FWM 

- 

3 
4 
S , W E I  

6 

~~ WIE UllE 

I 

17,491 

1 

\3 P HhPHTU A 

L P NAPtITqA 

. n F  
C 

7 

EMP 
"F 

h 

U/FP 

Erjy/ 
P- 13223 ~ 1 1 3  

JL- 
16 

19 P- 137 61 AIR 
M .- 

nlURXS 

- 
/.8+ I 0.70 1418-78 ' 

.. 
urn 

39 
- -- 

44G 

i 

- 

PRESSURE 
OROP 

PSI/IM)FT I 

- 

Area - 1 

750 I I485 

50 & 
18 I 

I -- 

S9.35 I 3 - 7 5  

-7 - 

EQUIVALENT 
LENGTH 
n N 

.. 

1 1 1  ! 3 7 . 4 ( ! 0 - 3 3  
I 

I l S  49.31 Ism 
-- 

452. I 49.q 0.8B 
I 

I 

SURFACE 
TENSIONr 

I M W I  Unit fireal Unit - 

1 

1 7 . 3 5 9  

1 

,- 

23 
24 I 

+. 25 n m 

$ 2s I 

sRC/ 
v - (2516 I I 

- - - 
I I P- 13262 AIB 

21 
22 I I 

PRESI. 
QSlC 

8 I 
9 

1 0  
I I 
I 2  
13 I 
1 1  

1s 

I 
I 

I I 

t 

1 
I 

- 

I 

I 

A 

I 

- 

- 

- 

=HI 
\/- 13217 

E A H /  
_P - 13225 AIO 

F R H /  
P- 13222 AIR 

13 

13 

1% 

I 

1 
2 3.73 3.2042I 

- 

- 
------ 

- 

44 

77 

27 
20 I 
29 1 
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32 I 1 I 

r 
1 

1 
I 

50 
-- 

SO 

12 S R C /  
I T- 12502 

12 1 S R C /  
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I 

I 

I 
1 

13 

I 

I 

I I 

1 

V- 1 2 5 1 3  
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30 I I I 

I 

I 

I 
I I 

I 

I 
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I 

I 

33 I w v - - .  
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1 
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! 
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I 

I 

I 

I 
I I - 

I I 
I ,  I 

1 I 
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I 

i 

1 

37 I I I - 
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3B I 
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- 

I 

I 
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I 
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I 
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I 

I 

I I I 
! 

I 

1 I I 
I I I 

I I I I 1 
1 

I t 
I . . 1 I 

I 
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I 
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4G * .  ! ME. CALCUU~ONS A= I~Q .. . I 

"@rnrulRfiY SHEET 004 I . '. : ItF. Dwg, 
1 n - w  corpomtlocr , < .  - . UIM . PROCESS. I INFS. l l ~ ~ 7 6 A S F - 5  TO w C I N F R A T ~ ~ ?  . . - .  I 3  4 o f 2 6  

r 

ICRC . I CUElt I . .  . . . 

R A I I T L O C A ~ ~ ~  NFV~~MAN UFNTUCHV 2 PWECf 6000 T/D SRC-I DEMONSTRATION PLANT . - 
3 

J .  1 . . 
ROWCIMDDIIOW  LINE^ 

4 n ma . . c , 'IZE VELOCITY PR~SSURE OUIVALENT 
5 U I E ~  : UMUIE fi COIlET8 .-:': DROP U M ~ T H  REMARK8 * . . 

... - . - . . J F m  ?ma W 
I nac' i;' 

SURFACE 1 ~ 0 1  n/w 
,s,,lm 6 Urn I ma "F wrro T f N S I O I t  

' X 

7 ,  (ln.W;l Area Unit. hreal .Unit - - 
8 I I I . 

L i t  L18UlD 16 GFU I -mT ens I 1 7 7  lo r 'l 
9 .- J T O P ~ ~  ~NCINERRTOR~ I 1. I I I B 

I0 I 
I I I I I . . I I I. 
12 

I I ' 1 
I I I 1 j I i 

I3 I I I 

14 
15 
18 1 
17 ." 
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1 9 , .  . I . '  -- I 
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1 

~ I - ~ 
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10 .- . . . -, - . *. -. , . I 

. . 

21 1 1 . . 

22 I 1 
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i A Rust L I ~  u ~ c u u n o n s  AREAIP % I 
S~~MHARY SHEET REF. ~ u g -  00-16-05010 \ 

Intorrutlocul Corpontkn P R O C E S S  LINGS SNEET i 10 OF- 
- 4 

CQKER/CALCI~\~ER L I Q U \ ~  EFFLUENTS I 4- ,. 

A Rust L I ~  u ~ c u u n o n s  
A R E A I P  S I 

S~~MHARY SHEET REF. Dug- 00-16-65010 \ 
~ntorrutlocul Corpontkn PROCESS LINGS SNEET i 10 OF- 4- ,. 

- 4 

CQKER/CALCI~\~ER L I Q U \ ~  EFFLUENTS I 

I CUEl t  ICRC I 

2 ,PROJECT 6000 T/D SRC-I DEMONSTRATION PLANT , ~ T ~ n ~  NEWMAN. t(ENTLI CbL I 

3  ROY^ COWDITIOI~ LIXE 
4 mow n 1 Y E L O C I T ~  PRESSURE EQUIVALENT calmn s - U#Y. - , '  mum I w.n PRESS. mr SURFACE '  IN^ ~ 1 1 s ~ ~  DROP LEN6TH REMARKS 
6 w m "F u/m me' 2 '  TENSIOI' y PSI/ 100 FT FT 

7 ,  Area Unit hreal Unit 1M.W I - - 1 
8 I ?  C O K E R /  12 1 S R ~  U N S T A  RI LIEEQ 2.420 6 1 122 1 - I '  ( 3 . 9 5  0 - 1 1  2 1 ~ 5 . 4  11.72 1 - f649 1 
9 f- 13104 A/A 1 V- 1.2513 NAPHTHA I I I - 

51-fi5 0-75 - 

T SLOP OIL 21,750 

161 1 6 9 . 4  0 - 9 5  
19 , 
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urn cmcuunows 
SUMMARY SHEET 

CO~TIIACT IQ 21-2548 
3 

AMA I@. 16 ' - I 

i 
IEF. D W ~ -  no- 16 - 05012 

12 0 ~ . 2 _ 0 . _  : - I 

PROCESS u F . 5  - .  - G4.5 SY-5TLM W A S T E  STREAMS 1WT 
! 

6000 T/D SRC-I DEMONSTRATION PLANT W T L O C A T I O ~  PJ&WMHN K E ~ + U C K Y  - 
3 KOV COWOITIOI8 LIXE ' 
4 

LME M r  FRO11 10 cowrem I Y E L O C ~ T Y  , 'IZE PRESSUJE EOUIVALEMT 
5 UIE Ib - ? TEN? SURFACE INCH FTlSEC DROP LENGTH REMARKS 
8 u/nm O F  2 TENSION' 

't PSI, 160 FT n 
1 .  A r e a  Unit  real Unit, , ,"  , IMWI - - -- - - - P 

8 I.! BSRU / 17 IWWT STRF T F O R D  3 7 4 2  6 50 1 270 62.7 1 2 0- 57 6- 0 3 n % q r , -  
9 E -  ISAQq I PU/?GG I I I 

10 1 1 I 

13 C P L C /  VVAS T G 1 17, 292 1 34 125 11.5 61-9 1 1-36 I I 1s M A /  2 3 - 2 5  I 0- 780 1 24-41 - 
12 P- 15310 All3 -131%) C A  \lzTl t I I I 

- I 

13 I ! 

14 -.-..-.. ". ..... .-.- I 

15 I 
16 - --- 

I 
I 

17 - ---.. , , 

18 I 
19 1 

I 
21 I 
n 
n 1 
24 I I 1 J 

2s 1 I 
I 

t I I 
1 

29 I 
30 1 1 

I - '  

I 

35 t 

I i ! 
I I 1 

I 

39 I 
._____II_ 

-" . * .  - - *  - --- 

I 
I 

1 
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1 ..- CM)TMCT M 21-2548 I A Rust 
LINE CALCUUTIONS AREA NO. 16 

SUMMARY SHEET MF. ~v 00- 16- 05013 N ! 
Intwnrtlorul CocponWon 

A -PROCES S LINES - GKT ASH SLURRY sRcn30r20 - ,  

- 
I CUElT ICRC 
2 PRQIECT 6000 T/D SRC-I DEMONSTRATION PLANT ~ r t u m n m  NF\NM&M -CI(Y - 

3 FLOW COWOlTlONt L I N E  I 

4 
LINE la  UM urn FRW 18 tQTan YELOClTY PRESSURE EOUIVMERT SIZE 

s arm. P R E ~  n a p  SURFACE INCH FT/SEC DROP LEMTH REMARKS 
I I U / H I  PSIS "F U/FP -' z P S I I I ~  FT n n r s l o r t  * 

Area Unit preal Unit IM.W.l I 7 ,  
8 I 15 GKT/  1 17 ASH POdb A.5H S i U R R y  760 /35 144 - 7 0 . 5  I fi "' 4-87 10-340 16664 4 - 
Q I P- 15156 A/OI I I 

10 I 
11 

I ' 
17 1 ASH POW I5 WWU/ I W ~ S H  WATER, 501 I DO 4 7  162.03 1-71 ' - ,  n c3)l 3.21 0. 1501665g . A - 

12 1 I i I 

I 3  - I 1 
14 13 C O K E R I  17 ASH POVD COVE SLURRY 3 00 o*fiot 6 I 
15 I P-131% A119 I I 
16 I 

! 
1 7  116 R " 1 4 f ~ o ~ a  17 ~ P D ~ & ~ B ~ A S U  %~\Slu 16,755 i 36 1 s . 1 4 9  7 0 . 5  4 $ 

18 - - - - -  
-- - 

19 
20 - 17 FVffPOWB 16 B " ~ & A D ~ , T H I C I ( E ~ L ~ B ~ ~ ~ :  57.561 115 100 1 4 1 

I 1 21 1 I W i q E R  I I 

n 
-- 

1 
I 

I I 
23 1 
24 f f 
25 I I I 

I 1 
I ~ 

I 
I I I I 

I I 

I I I I I I 
I 

31 
32 ! 

36 _ _ _ _ - -  
I 

-.- 
- -- 

3 - 
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IntomatJonel Corpontkn 

1 

I _ C 

LIME CALCUUTlOW8 
SUMMARY SHEET 

- 
corrluct m 21-2548 
lllEl Is. I6 -- 
w. kg. 00- 16- 05044 1 

I 
.. -M- pRWLC.SS ~ I M ~ - . I M X D ? ! P ~ G ~ ~  tllfn-OF 3 0  

6000 T/D SRC-I DEMONSTRATION PLANT. ~ L b C A l t W  NEW. KFQTUT.KV 1 
3 R(IW cwolnaa LIYE 
4 

M E  I& Ultm ma 18 mlEnT8 VELOCITY ?RESSUR€ EQUIVALENT 
5 4 m TU) SURFACE 

' 
INCH n / s E c  OROP L E W ~  R E ~ R K S  

8 rn I Atn tSll T U/Fr t 2 T E I S I O l r  * psi1130 FT n LI/II) =' 
7 ,  Area Unit kreal Unit . W W I  - - - i - - J 

I 
- 
E- 12403/ 1 PEcy C L E .  47.561 113.93 2950 224 t-c7< 1.0- 0 3  'L - 8 3563  .o 460 4 9 2  

9 R -12402 1 I-IY D R O G E A ~  I I I 
10 I . . L 

4 

I I I5 1 METHI  I3 %"- HEAbER MFTHAATTED 9 3 4 4  600 100 0-30513.022 - 6; 41-4' t3 1401 6% - 
12 

I - sr I - ~ Y D R O G ~  1 I 
m I I 

13 - - - - - - . -- . - - - - - -  --. I I - 
14 gw- 11ErQ~rn 1 13 FRH / I METHhNATEb 4 3 9 4  Goo I 1m 0-305 0 0 2 2  - - F; 41.4 0- (40 2176 - 4 ; IS I 1 h \ l ~ m 6 - ? h t  [ I 

16 1 1 
17 6"- H F A O ~  N H T  W F  T H F ~ W ~ T E D  I ~ O  2 

I I I 1 
1 8  I warn I I 

19 I I I 
20 . - I 3  EC3H IS IV~ET)~ / RECYCLE r\)NF 4 
21 - - A L. E0I.C653 A = . H Y w G E N  1 I 
n I I - I I I 1 
n r i 
24 
25 I ------ ------ 
26 I I . 
21 I L I 

1 - I I i 2a 
29 I 1 I 

30 I 
31 I 

3P, I I I I 
3J 

I 

34 I I I 
35 4 
38 I 1 
37 I I I 

I I ; - 
t I 1 I I 
39 I i 

S I I I ' r 

I 
I I I I I 

I I I 
I 

42l 1 I I 1 '  I 
43 I I 

U 1 1 .  I 
I 1 , 

- 
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t ICRC I 
6000 T/D S R C - I  DEYONSTRATION PLANT F'lAHl lacrrTtoik NF'NMP, N KENTU c 5 V  

3 KOW COIIO1TIOIS L I S E  
4 ue UaE f ROW TO CglTBlft Y E L O C ~ T Y  ?RESSuRE EJUIVUENT 
5 U I E  NQ &?.a nrt S U R F A C E 1 - ,  INCH FT/SCC M O P  L E H T H  REMRKS 
8 U/HR llrcm ~ # l  OF UIFP mc' 2 TENSION~ PSI/ IJO F; n 

Area Unit I M w I  r 7 ,  - - 
8 I 15 bf u 1 TO ATMOS V E N T  A\, 4384 1 53-3 346 0 . 0 ~ 5  6 05 - - 7 - - - 1 - 
9 I I 

10 
I I 15 GHT / 17 Q O I L ~  V E N T  GAS 32.079 - 0.3 /53 . 3.061 6 0 4 2  - - z+.(" 53. Z 7  o - or o ! 
12 I 

rn c - rstst AjR HOUSE t I 

13 C- 1 5 / S 2  A I f i  I I J 

14 I - . <,,"".. .,., - --..--, - -. - - .... I 

I3 
16 I 

17 

1 8 ,  - 
19 I I 

I - 20 I 
2 1 I I 1. ... 

n 
n I I I - 
24 I 

25 
28 
21 . - pp - . - - - . - -- - - - 

28 I I 
29 1 

IntemrMond Corp~~tlorr 

U#E CALCUUTIONS 
SUMMARY SHEET 

- PRO c E SS I I NES - GAS SYSTEM VENT GASES 
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#F.  up- 00-'16- 05016 . 8 i 
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A Rust 
lnbmrtlonrf Corpontlon 

- 
ICRC 

1 

LIM CALCUUflWS 
SlJmMARV SHEET 

PROCESS LINES - GAS SYSTEM WASTE WATER 

m m l m  21-0548 , 
rmra 16 - 
m  up- 0 0 -  16- 05017 \ ~-r-- : 
Wim 17 OF I 

< \ 

2 t W E C f  6000 T/D SRC-I DEMONSTRATION PLANT 
3 
4 

UaE MllE F M ~  
5 UIE I& 

- ~T~~ NEWMfiN HENfJCK'S 

n 

31 
32 
33 

L ISE 
SIZE 
IWQ 

* 
4 c3' 

cowm 
8 , 
1 ~ r e a (  Unit breal - Unit 

YELOCITY 
FT/SEC 

1 
1 . :  1 

4 - g 4  0.740 3914- 1 - 
t 

* 
1 

EOUWALENT 
LENSTH 

n 

F 

? ~ E S S U R E  
DROP 

PSI/ loo Fr 

FLOW conmnons 

A S w S  STR\PPSD 
WkTFR 

i a I 

8 ,  IS 175611 
9 I € - \ 5 1 5 2 A - 9  

I 

8 

I 
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I 
I 

1 
I 
1 

I 
I I 
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- 

--- 
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17 
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I 2  
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- 
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1 

W W T  
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r 
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1 I 
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1 I I 

I 
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I 
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I 
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34 
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31 
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I 

I 
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15 
- 

f i 
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. 2.3.3 Layout Drawinqs 

The following layout drawings are included after this page. 

00-16-400010 Plot Plan, Bridge Piping Layout (Sheet 1)  

00-16-400020 Plot Plan, Bridge Piping Layout (Sheet 2)  

00-16-A00030 Plot Plan, Bridge Piping Sections (Sheet 3)  

00-16- r0004~ bewer System Layout: 











2.4 UT l  L l T Y  SYSTEMS INTEGRATION 

2.4.1 l nstrumentation Requiremenis 

2.4.7 - 1  ' The instrumentation and control system fo r  the ut i l i t ies and 

offsites of the SRC plant wil l be designed fo r  extensive use of remdte 

control systems which will be provided for  all o f  the essential functions 

required for  start-up, shutdown, selection of alter'nates, tlow routes, 

operation of inter-related systems, removal of problem equiprilent from 

service, plecing spares in to operation, and other operator act ivi ty thaX 

would otherwise require frequent t r ips  t o  equipment items for  local 

control. 

2.4.1.2 The control system will ut i l ize up-to-date state of the a r t  

techniques wi th special emphasis on operator interface. Micro-processor 

based control wi l l  be uti l ized with the  analog loops arranged to  permit 

relative ease of interface wi th the controllers. For most applications, the 

use of digital control will be supervisory set-point control. 

2.4.1 . 3  Pneumatic instrumentation will be  considered for  application 

where environment prevents the use of electronic instruments. Otherwise 

pneumatic instrumentation will not be used, o r  will be limited to applicable 

areas. 

2.4.1 - 4  Electronic loops for  all areas will have 4-20 milliamp dc signals, 

o r  as stated in the general engineering specification. 
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