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Appendix A 

SRC-I PROJECT BASELINE 

PHASES I AND I1  

APPENDIX A 

1.0 PROCESS DESIGN CRITERIA 

i h e  Process Design C r i t e r i a  s p e c i f i c a t i o n  forms the  bas is  f o r  process 

des.'gn f o r  the  6,000-TPSD S R C - I  Demonstration Plant. '  I t  sets f o r t h :  basic  

engineering data, e.g., type and s i ze  o f  p l a n t ,  feedstocks, product s p e c i f i -  

cat ions,  and atmospheric'emission and waste disposal l i m i t s ;  u t i l i t y  condi t ions;  

equipment design c r i t e r i a  and spa'ring philosophy; and es t imat ing  c r i t e r i a  f o r  

economic considerat ions. 

Previously  the formal I C R C  Document No. 0001-01-002 has been submitted t o  

DOE and revised, as necessary, t o  be cons is ten t  w i t h  t h e  SRC-I P ro jec t  Baseline. 

Revision 6, dated 19 March 1982, 5 1  pages, was forwarded t o  DOE on 19 March 

1982. 

During the  Post Basel ine per iod,  Revision 7, dated 20 May 1983, 5 1  pages, 

was made t o  the  document. It was forwarded t o  the DOE on 23 January 1984. 



Appendix A 

1 .2.1 SRC PROCESS AREA 

A. SRC PROCESS AREA DESIGN BASELINE 

The SRC Process Area Design Basel ine cons is ts  o f  s i x  volumes. The f i r s t  

f o u r  were submitted t o  DOE on 9 September 1981. The f i f t h  volume, summarizing 

the  Category A Engineering Change Proposals (ECPs), was not  submitted. The 

s i x t h  volume, conta in ing  p r o p r i e t a r y  in fo rmat ion  on Kerr-McGee's C r i t i c a l  

Solvent  Deashing System, was forwarded t o  BRHG Synthet ic  Fuels, Inc .  f o r  

custody, according t o  pas t  i n s t r u c t i o n s  from DOE, and i s  ava i l ab le  f o r  perusal 

by author ized DOE representat ives.  

DOE formal ly  accepted the Design Basel ine under I C R C  Release ECP 4-1001, 

a t  t he  P ro jec t  Conf igura t ion  Control  Board meeting i n  Oak Ridge, Tennessee on 

5 November 1981. 

The documentation was rev ised by Ca ta l y t i c ,  Inc. t o  incorporate the 

Category "B" and "C" and Post-Base1 i ne Engineering Change. proposal s. Volumes I 

through V o f  t h e  Revised Design Baseline, dated 22 October 1982, are non- 

p r o p r i e t a r y  and they were issued t o  the DOE v i a  Engineering Change Notice 

(ECN) 4 -1  on 23 February 1983. Volume V I  again contains p r o p r i e t a r y  informa- 

t i o n  on Kerr-McGee C r i t i c a l  Solvent Deashing System; i t was issued t o  Burns 

and Roe Synthet ic  Fuels, Inc.  Subsequently, updated process descr ip t ions ,  

u t i  1 i t y  summaries, and .e r ra ta  sheets were issued t o  the DOE *and Burns and Roe 

Synthet ic  Fuels, Inc.  on nonpropr ietary Engineering Change Notices 4-2 and 4-3 

on 24 May 1083. 



Appendix A 

B. CATEGORY "B" ENGINEERING CHANGE PROPOSALS 

The f o l l o w i n g  Engineer ing Change Proposals (ECPs) i n  t h e  SRC Process Area 

were agreed upon and were adequately def ined bu t ,  because o f  t ime  c o n s t r a i n t s ,  

were n o t  i nc luded  w i t h i n  t h e  O r i g i n a l  Design Base l i ne  t e c h n i c a l  documentation. 

I n  t h e  Post-Basel ine pe r iod ,  these ECPs, except .as  noted, were i n c l u d e d  i n  t h e  

~ e v i  sed Design Base1 i ne docume"tation. , A d d i t i o n a l  cos ts  and. savings (bracketed) 
. . 

a re  expressed- i n  f i r s t  q u a r t e r  f i s c a l  yea r  1982 do1 lars ' .  ' 
. , 

ECP No. D e s c r i p t i o n  ' Val ue 

4-1002 Sour Gas Compressor Revis ions 

For economic cons ide ra t i ons  and because o f  t h e  good s e r v i c e  
records  f o r  r e c i p r o c a t i n g  compressors i n  s i m i l a r  se rv i ce ,  
t h e  Sour Gas Compressors were reduced i n  s i z e  from two 
100 pe rcen t  capac i t y ,un i . t s  t o  two 50 percent  c a p a c i t y  u n i t s .  
Th i s  ECP a l s o  covers t h e  a d d i t i o n  o f  a  second s u c t i o n  drum .* 

and t h e  d e l e t i o n  o f  one d ischarge drum. T h i s  ECP, which was 
.es t ima ted  t o  save $1,657,000 i n . c o s t s ,  was r e j e c t e d  by t h e  

PCCB. . . 

Quench Mode as P l a n t  Design Bas is  (4,267,000) 

A novel quench process w i l l  be used t o  coo l  t h e  SRC s l u r r y  
a f t e r  t h e  D i s s o l v e r  r a t h e r  t han  i n d i r e c t  c o o l i n g  th rough a  
system o f  heat  exchangers i n  an e f f o r t  t o  improve opera t ions  
and t h e  l i f e  o f  t h e  pressure- letdown valves.  Opera t ion  i n  
t h e  novel quench process w i l l  e l i m i n a t e  o r  reduce many 
process and mechanical unknowns w i t h  a  s l i g h t  decrease t o  
t h e  o v e r a l l  thermal e f f i c i e n c y .  

Mod i fy  Coal S l u r r y  Heat ing  and Pumping Design (21,841,000) 

For c a p i t a l  c o s t  r e d u c t i o n  cons ide ra t i ons ,  t h i s  m o d i f i  cat i 'on 
' 

a l lowed f o r  t h e  number o f  s l u r r y  heaters  t o  be reduced from 
6  t o  4  u n i t s  and f o r  t h e  number o f  s l u r r y  feed pumps t o  be 
reduced from 8  t o  6. The o u t l e t  v e l o c i t y  o f  t h e  coa l  s l u r r y  
hea te r  was increased from 12 f e e t  pe r  second, which was 
unduly conservat ive ,  t o  18  f e e t  p e r  second, t o  y i e l d  s a t i s -  
f a c t o r y  heat  t r a n s f e r .  

M o d i f i c a t i o n s  t o  Sol i d i  f i c a t i o n  Sect ion  
. . .~,;,""- 

The number o f  S o l i d i f e r s  i n  t h e  Demonstrat ion P l a n t  w i l l  be 
reduced from 11 u n i t s  t o  10 u n i t s  due t o  r e v i s e d  so l  i d i f i c a -  
t i o n  design parameters. I n  normal opera t ion ,  o n e - t h i r d  o n l y  
o f  t h e  SRC i s  s o l i d i f i e d ;  t h e  remaining t w o - t h i r d s  a re  
d i v i d e d  evenly and f e d  t o  t h e  Delayed Coker and Expanded Bed 
Hydrocracker. I t i s  n o t  expected t h a t  t h e  Delayed Coker and 
EBH wi  11 be o u t  o f  ope ra t i on  s imul tar ieously.  Now, t h e  
S o l i d i f i e r s  a re  s i z e d  t o  handle t h e  SRC vacuum bottoms when 
t h e  SRC Area i s  ope ra t i ng  a t  50 pe rcen t  o f  capac i t y ,  which 
amounts t o  approximately 03 ~ & I . L ~ I I L  ur LuLal capac i t y .  



ECP No. 

4- 1009 

D e s c r i p t i o n  Va 1  u~e 

Storage Tank Design M o d i f i c a t i o n s  (26,000) 

The f o l l o w i n g  storage tanks had design temperatures i n  
excess o f  those a l lowed f o r  API standard tanks: CSD Emergency 
Feed Drum, Mol ten  SRC Vessel,  Off-Spec Mol ten SRC Vessel and 
Mol ten  SRC/TSL Storage Vessel.  To overcome these problems, 
t ank  s p e c i f i c a t i o n s  were changed t o  comply w i t h  t he  ASME 
code. Temperature maintenance systems, a g i t a t o r s  and i n t e r n a l s  
w i l l  be changed, as necessary, w i t h  t he  new c o n f i g u r a t i o n .  

O r i g i n a l l y ,  i t  was planned t o  let -down the  pressure t o  
approx imate ly  35 p s i g  and pump t h e  blowdown from steam 
genera tors  w i t h i n  t h e  Area t o  t he  BFW Treatment System. 
Howcvor, i t  was m n r ~  rns t , -e f f ec t i ve  Lu f l a s h  t h e  blowdown t o  . . 

75 p s i g  and recover  t h e  steam and send the  condensate t o  t h e  
Coo l i ng  Water Return System. 

Deslgn Chanyes f o r  Start-Up/Shutdown 

A d e t a i l e d  rev iew o f  s t a r t - u p  and shutown procedures was 
performed and aspects o f  s t a r t - u p ,  shutdown, and. op t imiza-  
t i o n  o f  t h e  SRC Area were reviewed. M o d i f i c a t i o n s  were 
e f f e c t e d  wherever s t a r t - u p  and shutdown a c t i v i t i e s  had 
des ign  e f f e c t s  on present  equipment o r  p i p i n g  systems. 
Thcsc m o d i f i c a t i o n s  i n r l ~ r t f e r l  t h e  a d d i t i o n  o f  r e c y c l e  1  i n e s ,  
and increases i n  pump c a p a c i t i e s .  

M a t e r i a l s  o f  Cons t ruc t i on  M o d i f i c a t i o n s  ".- 2,763,000 

Recent p i l o t  p l a n t  c o r r o s i o n  data  c o l l e c t e d  fruni on-going 
t e s t  programs r e s u l t e d  i n  m o d i f i c a t i o n s  be ing  made t o  upgrade 
some o f  t h e  m a t e r i a l s  o f  c o n s t r u c t i o n  and c o r r o s i o n  al lowances 
t o  i nc rease  t h e  l i f e  expectancy o f  t he  equipment. The 
m o d i f i c a t i o n s  i nco rpo ra ted  some recommendations rece i ved  
f rom DOE. 

M o d i f i c a t i o n s  t o  KMAC Unloading Systems 

T h i s  ECP i n v o l v e d  t h e  convers ion  o f  t h e  e x i s t i n g  KMAC s torage 
b i n  f i l t e r  u n i t  i n t o  a f i l t e r .  r - r ce i ve r  w i t h  a capac i t y  o f  
urlu change b in .  Thc f i l t e r  r e c e i v e r  was t.hen i s o l a t e d  from 
t h e  b i n  by i t s  a i r l o c k ,  thereby  e l i m i n a t i n g  t h e  p o s s i b i  l i t y  
o f  f o u l i n g  t h e  bag f i l t e r s .  

L i g h t  SRC S t r i p p e r  Hedesi gn 

The LSRC S t r i ppe r .was  redesigned t o  reduce t h e  p o s s i b i l f t y  
o f  SRC ca r r yove r  t o  t h e  S t r i p p e r  overhead system, and t o  
reduce c r i t i c a l  s o l v e n t  losses  i n  t h e  LSRC product .  A 
r e b o i l e r  and feed c o o l e r  were added t o  t h e  system. 



Appendix A , 

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

4- 1027 Product O i  1  F r a c t i o n a t i o n  

Dur ing  Phase 0,  I C R C  a n t i c i p a t e d  t h a t  t h e  l i q u i d  hydrocarbon 
products  from t h e  Demonstrat ion P l a n t  would be made as two 
cu ts - -a  mixed f u e l  o i l  s u b s t i t u t e  f o r  No. 2 f u e l  o i l  and raw 
naphtha f o r  re former  feedstocks. However, p roduct  u t i l i z a t i o n  
a c t i v i t i e s  d u r i n g  Phase I revea led th.at a d d i t i o n a l  equipment 
and process ing  would be r e q u i r e d  t o  upgrade t h e  cu ts  t o  
marketable products.  Th i s  ECP added a common Product  O i l  
F r a c t i o n a t i o n  U n i t  t o  f r a c t i o n a t e  t h e  l i q u i d  hydr.ocar.bor~s 
p roduced ' i n  t h e  SRC Process, Delayed Coker and EBH Areas 
i n t o  naphtha, midd le  and heavy d i s t i l  l a t e  f r a c t i o n s .  

4- 1028 Operator  S h e l t e r  and F i e l d , L a b o r a t o r y  

A b u i l d i n g  was needed t o  p rov ide  area f i e l d  personnel w i t h  
t o i l e t  f a c i l i t i e s ,  t o o l  s torage,  a l a b o r a t o r y  f o r  s imple 
t e s t s  t o  c o n t r o l  t h e  process and a ; s h e l t e r e d  p lace  t o  pre-  
pare l o g  sheets and o t h e r  ope ra t i ng  records.  

4- 1031 Pumpressor (P-12724 A&B) D r i v e r  M o d i f i c a t i o n s  

Changes t o  t h e  o v e r a l l  steam balance resu ' l ted  i n  i n s u f -  
f i c i e n t  450-psig steam be ing  a v a i l a b l e  t o  d r i v e  t h e  back- 
p ressure  t u r b i n e  o f  t h e  CSD Third-Stage Light-Phase Pumpressor. 
S u b s t i t u t i o n  o f  condensing t u r b i n e s  reduced t h e  steam demand 
by approx imate ly  120,000 I b/h'r. A t r a d e - o f f  s tudy favored 
t h e  i n s t a l  1 a t i o n  o f  conden.sing t u r b i n e  d r i v e s  over v a r i a b l e -  
speed e l e c t r i c  motors. 

SRC Process Area To ta l  

Value 
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1 .2 .2 .  COKE AND LIQUID PRODUCTS AREA 

A .  COKER DESIGN BASELINE 

The s i n g l e  volume Coker Design Base l ine  was submi t ted  t o  DOE on 10 December 

1981. I t  was f o rma l l y  accepted by t h e  DOE under I C R C  Release ECP 5-1001 a t  

t h e  P r o j e c t  C o n f i g u r a t i o n  Cont ro l  Board meet ing i n  A l len town,  Pennsylvania on 

17 December 1981. 

The documentat ion was r e v i s e d  by t h e  Lummus Company t o  i nco rpo ra te  t he  

Category "B" and " C "  and Post-Base1 i ne Engineer ing Change Proposals.  The 

Revised Design Base l ine ,  dated September 1982, was i ssued  t o  Burns and Roe 

S y n t h e t i c  Fuels ,  Inc. v i a  Engineer ing Change No t i ce  (ECN) 5 -1  on 3 November 

1982. Th i s  document con ta i ns  mos t l y  p r o p r i e t a r y  i n f o rma t i on .  

Subsequently, a process change which e l i m i n a t e d  p r e c o o l i n g  o f  t he  Medium 

Gas O i l  p roduc t  be fo re  be ing  sen t  t o  t he  SRC Process Area (Area 12) was incorporatec 

i n t o  Eng ineer ing  Change No t i ce  (ECN) 5-4. Th is  ECN was i ssued  t o  Burns and 

Roe Syn the t i c  Fuels ,  I nc .  on 20 June 1983 aqd inc luded  t h e  r e v i s e d  documentation. 

B. CALCINER DESIGN BASELINE 

The Ca l c i ne r  Design Base l ine ,  c o n s i s t i n g  o'f one volume, was submi t ted t o  

DOE on 7 January 1982. I t ' w a s  f o r m a l l y  accepted by DOE under ICRC Release 

ECP 5-1011 a t  t h e  P r o j e c t  C o n f i g u r a t i o n  Cont ro l  Board meet ing i n  Oak Ridge, 

Tennessee on 26 January 1982, 

The documentation was r e v i s e d  by the.Lummus Company t o  i nco rpo ra te  t he  

Category "B" and " C "  and Post-Base1 i n e  Engineer ing Change Proposals.  The 

Revised Design Base l ine ,  dated September 1982 was i ssued  t o  t h e  DOE v i a  Engi- 

nee r i ng  Change No t i ce  (ECN) 5-2 on 3 November 1982. Th i s  document i s  non- 

p r o p r i e t a r y .  

C .  EXPANDED-BED HYDROCRACKER DESIGN BASELINE 

The Expanded Bed Hydrocracker Basel ine, ,  c .ons is t ing  o f  two volumes, was 

submi t ted  t o  DOE on 23 December 1981. I t  was f o rma l l y  accepted by t h e  DOE 

under ICRC Release ECP 5-1012 a t  t h e  P r o j e c t  C o n f i g u r a t i o n  Con t ro l  Board 

meet ing i n  Oak Ridge, Tennessee on 26 January 1982. 

The documentat ion was r e v i s e d  by t h e  ~ummus company t o  i n c o r p o r a t e  t h e  

Category "B"  and " C "  and Post -Basel ine Engineer i 'ng Change Proposals.. The 

Revised Design Base l ine ,  dated September 1982, was i ssued  t o  Burns and Roe 

Syn the t i c  Fuels ,  I n c .  v i a  p r o p r i e t a r y  Eng ineer ing  Change ~ o t i c e '  (ECN) 5-3 on 

3 November 1982. 

A- 6 
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The fo l low ing  Engineering Chang.e Proposals i n  the Coke and L i qu id  Products 

Area were agreed upon. and were. adequately def ined but ,  because o f  t ime con- 

s t r a i n t s ,  were not  included w i t h i n  the Or ig ina l  Design Base1 i ne  technica l  

documentation. I n  the Post-Baseline per iod,  these ECPs were included i n  the 

Revised Design Base1 i ne documentation. Addi t iona l  costs and savings (bracketed) 

are expressed i n  f i r s t  quar ter  f i s c a l  year 1982 do1 l a r s .  

ECP No. Descr ip t ion Val ue 

5-1004 Change Hot Condensate Subcooler t o  Pump 12,000 

Because o f  a  change i n  the f a c i l i t y  steam condensate r e t u r n  
header system, the steam condensate subcooler was replaced 
by a  pump which re turns the condensate v i a  a  header a t  
h igher pressure t o  the U t i l i t y  and Of fs i tes  Area. 

E l iminate Calc iner S h i f t  Bins 

I n  the i n t e r e s t  o f  economy, the ca l c i ne r  s h i f t  b ins  were 
el iminated. The s h i f t  b ins  provided storage f o r  the ca lc ined : 

coke product wh i le  it was being tes ted  f o r  qua l i t y .  However, 
a  simple r e s i s t i v i t y  t e s t  f o r  ca lc ined coke dens i ty  requi res 
no ho ld  t ime and i s  the proposed method f o r  t e s t i n g  the  
ca lc ined product. There w i  11 a1 so be a de ta i l ed  analys is  o f  
samples o f  the green coke. 

5-1007 J-Type Enclosures f o r  Green Coke Conveyors (1,026,000) 

l J t  type covers were added t o  the green coke conveyors t o  
avoid moisture pick-up from r a i n  which would' increase g rea t l y  
t h e  f ue l  gas coiisu~iipLiur~ i n  t;he ca l c i ne r  k i l n .  These covers 
replaced the completely enclosed g a l l e r i e s  included i n  the 
Or ig ina l  Design Baseline t o  e f f e c t  a  c a p i t a l  cos t  reduct ion.  
Inasmuch as the green coke w i l l  be moist, conta in ing up t o  
11 percent moisture, the concern no longer e x i s t s  f o r  the 
poss ib le  d ispers ion o f  po ten t i a l  l y  carcinogenic coke f i nes  
t o  the atmosphere. 

5- 1008 Reduction i n  Wet Gas Compresssor Size (406,000) 

I n  the i n t e r e s t  o f  economy, the capac i t ies  o f  the two Wet 
Gas Compressors were reduced from 100 t o  60 percent. 

5-1010 Operator Shel ter  and Smoke Area 62,000 

A b u i l d i n g  was needed t o  provide area f i e l d  personnel w i t h  
t o i l e t  f a c i l i t i e s ,  t o o l  storage, a laboratory  f o r  simple 
t e s t s  t o  con t ro l  the  process, and a she l tered place t o  
prepare l o g  sheets and other  operat ing records: 

Coke and L i qu id  Products Area Tota l  (1,691,000) 
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1 . 3 . 1  CRYOGENIC SYSTEMS AREA 

A. A I R  SEPARATION UNIT DESIGN BASELINE 

The ASU Design Base l ine ,  c o n s i s t i n g  o f . one  volume, was submi t ted t o  DOE 

on 16 December 1981. It was f o r m a l l y  accepted by t h e  DOE under I C R C  Release 

ECP 3-1001 a t  t h e  P r o j e c t  C o n f i g u r a t i o n  Cont ro l  Board meet ing i n  Oak Ridge, 

Tennessee on 18 February 1982. 

There were no changes made t o  t h i s  Design Base l ine  d u r i n g  t h e  Post -Basel ine 

p e r i o d .  
. . 



Appendix A 

B. CATEGORY "B"  ENGINEERING CHANGE PROPOSALS 

.The f o l  l o w i  ng. Engi n e e r i  ng Change Proposal i n  t h e  Cryogenic Systems. Area 

was agreed upon and was a'dequately de f ined b u t ,  because.of t ime c o n s t r a i n t s ,  

was n o t  i nc luded  w i t h i n  t h e  O r i g i n a l  Design Base1 i n e  t e c h n i c a l  documentation. 

A d d i t i o n a l  cos ts  are  expressed i n  f i r s t  q u a r t e r  f i s c a l  yea r  1982, do1 l a r s .  

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

3- 1003 Operator  S h e l t e r  and F i e l d  Labora tory  62,000 

A b u i l d i n g  was needed t o  p rov ide  area f i e l d  personnel w i t h  
t o i l e t  f a c i  1  i t i e s ,  t o o l  s torage;  a  l a b o r a t o r y  f o r  s imple 
t e s t s  t o  c o n t r o l  t h e  process, and a  she l te red  p l a c e  t o  
prepare l o g  sheets and o t h e r  ope ra t i ng  records.  

Cryogenic Systems Area T o t a l  
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A. GAS SYSTEMS DESIGN BASELINE 

The Gas-Systems.Design Base l ine ,  c o n s i s t i n g ' o f  t e n  volumes, -was submi t ted 

t o  DOE an 3 December 1981. Volumes 6 . t h rough .10  were f o r m a l l y  accepted by t he  

DOE under I C R C  Release ECP 6-1001- a t . , the . :P ro jec t  Con f i gu ra t i on  ~ ' o n t r o i  Board 

(PCCB) meet ing i n  A1 lentown, Penr-isylvania on 1 7  December 1981.   he f i r s t  f i v e  

v o l  umes 'were accepted a t  t h e  PCCB meet i  ng i n  'Oak .Ridge, Tennessee on 26 January 
. . <. 

. . 
1982. 

The documentat ion was rev i sed  by t h e  Ralph M. Parsons Company t o  i nco rpo ra te  

Category "B" and " C "  and Post-Base1 i ne ~ n ~ i  neer*i ng Change Proposal s .  The 

' r e v i s i o n s  were covered by  Engineer ing Change Not i ces  (ECNs) '6-1 through 6-68, 

which were issued,  as generateda; . . f rom 1 2  August 1 9 8 2 t o  28 . Ap , r i l  . 1983. The 

1  a s t  t r a n s m i t t e d  nonp rop r i e t a r y  . t r a n s m i t t a l  , ECN-67, was. made. t o  DOE on 2  May 

1983. The l a s t  p r o p r i e t a r y  t r a n s m i t t a l ,  ECN-68, ,was made t o  Burns and Roe 

S y n t h e t i c  Fuels ,  I n c .  on 24 May 1983; Two a d d i t i o n a l  E C N S ,  6-69 and 6-70, 

were prepared t o .  cover  t h e  m a t e r i a l  t a k e - o f f s  f d r  t he  ' ~ a ~ i f i c a t i o n  and Dust 

P repa ra t i on  U n i t s .  Costs were t h e n  appl  i e d  t o .  these 'mate'r ial t a k e - o f f s  by 

I C R C  t o  a r r i v e  a t  t h e  Kevised Cost Basel lnes l r ~ k l u d e d  11e1.e.ii.1. 
. . 

B. HYDROGEN PURIFICATION UNIT DESIGN BASELINE 

The HPU Design Base l ine ,  c o n s i s t i n g  o f  one,volume, was submi t ted t o  DOE 

on 23 December 1981: .It was f o r m a l l y  accepted by t he  DOE under I C R C  Release 

ECP 3-1002 a t  t he  P ro ' j ec t  Con f i gu ra t i on  Cont ro l  Boar-d meet ing i n  Oak Ridge, 

Tennessee on 18 February 1982. . , . .  " .  
. . 

There were no changes made to, t h i s  Des ign  Bask1 i n e ' d u r i  ~. n g  t he  Post-Basel i ne 
. b' . . . . 

pe r i od .  
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c. CATEGORY l 1 ~ l i  ENGINEERING CHANGE PROPOSALS 1. . . . , . . 

The fo l ' lowing Engineer ing Change Proposals (ECPs) i n , t h e  Gas Systems Area 

were agreed upon and were adequately de f i ned  bu t ,  because of t ime  c o n s t r a i n t s ,  

were n o t  inc luded w i t h i n  t h e  Or ig ina l .  Design Base l ine  techn ica l  documentation. 

I n  t h e  Post-Basel ine pe r iod ,  these .ECPs, except as noted, were i nc luded  i n  t h e  

Revised Design Base1 i ne d0,cumentation. . A d d i t i o n a l  cos ts  and savings . (b.racketed) 

are  expressed ' i n  f i r s t  q u a r t e r  f i s c a l  year  1982 do1 1  ars.  

ECP No. D e s c r i p t i o n  Val ue 

1-0011 Corrosion/Erosion Mon i to r i ng  76,000 

Th is  ECP prov ided f o r  a  program t o  incorporate,  t h e  a b i l i t y  
t o  moni to r  t h e  co r ros ion  and e ros ion  e f f e c t s  on t h e  m a t e r i a l s  
se lec ted f o r  use w i t h i n  t h e  Gas Systems Area. 

6-1002 Mixed Feed ~ a s i f i c a t i o n  Heat & M a t e r i a l  Balance 34,000 

Th is  change proposal de f i ned  t h e  cos ts  o f  bo th  t h e  GKT and 
R. M. Parsons work 'as.sociated w i t h  t h e  p repara t i on  o f  a  
mixed-feed m a t e r i a l  balance f o r  t h e  th ree  GKT-speci f i e d  
u n i t s  i n  t h e  ,Gas Systems Area. 

. Sel ex01 and DEA Spare F i  1  ters/Separators 

To decrease c a p i t a l  costs,  t he  spare f i l t e r s / s e p a r a t o r s  i n  
t h e  DEA and Selexol  U n i t s  were deleted.  

G a s i f i e r  F l a r e  Operat ion 

Th is  ECP covered t h e  cos ts  assoc ia ted w i t h  t h e  m o d i f i c a t i o n  
o f  t he  standard s t a r t - u p  procedures and t l a r e  opera t i on  t o r  
t he  g a s i f i c a t i o n  reac to rs  so t h a t  t h e  ven t ing  o f  unburned 
raw gas cou ld  be avoided. Th is  change a l lowed f l a r e  s tack  
burners t o  be cont inuous ly  l i t and raw gas t o  be moni tored 

' t o  assure t h a t  t h e  oxygen content  i n  the  s tack  gases i s  l e s s  
than one percent  by volume. 

N i t rogen  Purge System Rev is inn  (522,000) 

The standard GKT n i t r o g e n  purge system design was based on a  
low-pressure n i t r o g e n  source; I n  o rde r  t o  take advantage o f  
t he  h ighe r  pressure n i t r o g e n  gas purge a v a i l a b l e ,  i t  was 
recommended'by GKT t h a t  i t s  standard n i t r o g e n  purge system 
be mod i f i ed  t o  e l i m i n a t e  t h e  f o u r  n i t r o g e n  seal  po ts  per  
g a s i f i c a t i o n  t r a i n  and t o  simp1 i f y  c o n t r o l s  and p i p i n g .  



ECP No. 

6- 1006 

D e s c r i p t i o n  

S u l f u r  Storage 

Appendix A 

Val ue 

1,586,000 

Th i s  ECP added two 1,700 l ong  t o n  storage tanks,  w i n t e r i z e d  
w i t h  steam h e a t i n g  c o i l s  and complete w i t h  steam-jacketed 
p i p i n g ,  emiss ion  c o n t r o l s ,  f i r e  d e t e c t i o n  and p r o t e c t i o n ,  
l o a d i n g  pumps and t h e  assoc ia ted  one r a i l c a r  l o a d i n g  s t a t i o n .  

Two 50% H, Compressors - D e l e t i o n  o f  T h i r d  50% Spare 

The Design Base l ine  has th ree  ( 3 )  i d e n t i c a l  50% hydrogen 
compression t r a i n s ,  two ope ra t i ng  and one spare. Th i s  c o s t  
r~r111ct . inn  FCP was t o  d e l e t e  t h e  spare hydrogen compressor 
and i t s  assoc ia ted  equipment ( coo le rs ,  knuckuut po ts ,  and 
p u l s a t i o n  dampeners). P rov i s ions  were t o  be made i n  t h e  
p resen t  des ign  f o r  f u t u r e  a d d i t i o n  o f  a  spare compressor 
shou ld  p l a n t  o p e r a t i o n  f i n d  i t  t o  be a  requirement.  Th i s  
ECP, which was es t imated t o  save $3,042,000 i n  cos ts ,  was 
r e j e c t e d  by t h e  PCCB. 

LPG System and Storage A d d i t i o n  4,690,000 

The LPG system s h a l l  be capable o f  s t o r i n g  7,000 BBLS o f  LPG 
and v a p o r i z i n g  i t  on demand t o  t h e  f u e l  gas networks when 
r e q u i r e d  t o  supplement t h e  SRC. 

Segregated Wash Water System 264,000 

Th is  ECP covered t h e  c o s t s  assoc ia ted  w i t h  the  r e v i s i o n  o f  
t h e  f l o w  scheme f o r  t h e  G a s i f i e r  Wash Water Treatment SysLen~ 
t o  min imize  t h e  e f f e c t s  o f  h i g h  c h l o r i d e  concen t ra t i ons  and 
assoc ia ted  c o r r o s i o n  problems i n  t h e  wash water  on process 
equipment. 

I n  t h e  r e v i s e d  f l o w  scheme, process water  was used f o r  t h e  
E l e c t r o s t a t i c  P r e c i p i t a t o r  and f o r  quenching t h e  raw gas. 
Th i s  r e s u l t e d  i n  h i g h e r  blowdown from t h e  ash s l u r r y  pond 
b u t  reduced t h e  c i r c u l a t i n g  c h l o r i d e  concen t ra t i on  and thus  
p r o t e c t e d  t h e  equipment downstream o f  t h e  quench chamber 
f rom c h l o r i d e  c o r r o s i o n .  

D e l e t i o n  o f  t h e  Fou r th  G a s i f i e r  (18,461,000) 

Th i s  ECP d e l e t e d  a l l  o f  t he  equipment, p i p i n g  and s t r u c t u r e s  
r e l a t e d  t o  t h e  spare G a s i f i e r  which was t h e  eastern-most 
g a s i f i e r  t r a i n  on t h e  p l o t  p lan .  Allowances f o r  space i n  
t h e  p l o t  p lan ,  process and u t i l i t y  t i e - i n s  and space f o r  
e l e c t r i c a l  hardware and' i ns t rumen ta t i on  were made f o r  t h e  
f u t u r e  a d d i t i o n  o f  t h i s  f o u r t h  g a s i f i e r  t r a i n .  
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ECP No. D e s c r i p t i o n  

Two 67% Claus P lan ts  

Appendix A 

Val ue 

(2,436,000) 

To reduce c a p i t a l  cos ts ,  t h e  Claus S u l f u r  Recovery P lan ts  
were reduced from two 100% u n i t s  (one i n s t a l l e d  spare) t o  
two 67% r e a c t i o n  t r a i n s ,  bo th  o f  which w i l l  operate t o  
handle t h e  design gas f l ow :  F ron t  end equipment, which i s  
shared between t r a i n s ,  was increased i n  s i z e  t o  handle the  
maximum .opera t ing  case. The thermal o x i d i z e r  and s tack  
remain a t  100% o f  design capac i t y .  

6-1016 Wash Water Treatment Pump Rev is ion  (41,000) 

Th i s  change de le ted  t h e  f l u s h  water  pumps used t o  back f l u s h  
t h e  wash water  coo le rs  and mod i f i ed  t h e  main wash water  
pumps from t h r e e  50 percent  capac i t y  u n i t s  t o  f o u r  50 pe rcen t  
capac i t y  u n i t s .  One o f  these wash water  pumps w i l l  be used 
i n t e r m i  t t e n t l y  f o r  the .  wash water  c o o l e r  f l u s h i n g  se rv i ce .  

6- 1024 Methanation U n i t  ... 3,550,000 

A Methanation U n i t  was used t o  process a  p o r t i o n  o f  t h e  
makeup-hydrogen gas l e a v i n g  the  Selexol  U n i t .  Th i s  gas was 
s p l i t  i n t o  two streams: one stream was rou ted  t o  t h e  Hydrogen 
Compressors, w h i l e  t h e  o t h e r  stream was rou ted  t o  t h e  Meth- 
ana t i on  U n i t  where t h e  carbon oxides conta ined i n  t h e  gas 
stream a re  converted t o  methane. T h e ' l a t t e r  stream was 
f i n a l l y  rou ted  t o  t h e  Expanded Bed Hydrocracker and,Naphtha 
Hyd ro t rea te r  which r e q u i r e  rnethanated hydrogen f o r  p roper  
ope ra t i on  s ince  carbon monoxide adverse ly  a f f e c t s  c a t a l y s t  
a c t i v i t y .  

Gas Systems Area To ta l .  
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1 . 4 . 1  OUTSIDE BATTERY LIMITS FACILITY AREA 

A. UTILITIES AND OFF-SITES DESIGN BASELINE 

The U t i l i t i e s  and O f f  S i t e s  (U&O) Design Base l ine ,  c o n s i s t i n g  o f  t h r e e  

volumes, was submi t ted  t o  t h e  DOE on 3 November 1981. I t  was f o r m a l l y  accepted 

by t h e  DOECunder I C R C  Release ECP 7-1001 a t  t h e  P r o j e c t  Con f i gu ra t i on  Cont ro l  

Board Meet ing i n  A l lentown,  Pennsylvania on 17 December 1981. 

The U&O Design and Cost Basel ines have n o t  kep t  pace w i t h  t he  changes and 

re f inements  i n  t h e  designs o f  the  va r ious  process areas. To c o n t r i b u t e  t o  a 

c o n s i s t e n t  o v e r a l l  p l a n t  des ign,  Kel logg-Rust  I n t e r n a t i o n a l  w i l l  develop f o r  

I C R C  a b e t t e r  d e f i n e d  process and c o s t  package by 30 A p r i l  1984 f o r  t h e  U&O 

Area based on i t s  Revised Uesign Bas is  Memorandum, whicn takes  I n t o  account 

a l l  Eng ineer ing  Change Proposals and Post -Basel ine des ign improvements and t h e  

steam/fuel  o p t i m i z a t i o n  study. 

The des ign update w i l l  be forwarded t o  DOE when i t  i s  completed. 
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B. CATEGORY "B" ENGINEERING CHANGE PROPOSALS. . 

The f o l l o w i n g  Engineer ing Change Proposals i n  t h e  Outside B a t t e r y  L i m i t s  

F a c i l i t i e s  Area were agreed upon and were adequately de f i ned  but,, because o f  

t ime c o n s t r a i n t s ,  were n o t  inc luded w i t h i n  t h e  O r i g i n a l  Design Base l ine  tech- 

n i c a l  documentation. Add i t i ona l  cos ts  a re  expressed i n  , f i r s t  q u a r t e r  . f i s c a l  . 

year  1982 do1 1  ars .  . . '- . 

ECP No. . D e s c r i p t i o n  ' Value 
, . 

7- 1002 ~ d d i . t i o n  o f  Four th  ~ u l  ver i 'zer  ~ r a i  n  6,576;000 
. . 

8 -.  
A f o u r t h  P u l v e r i z e r  of; 85 TPH nominal capac i t y  was added t o  , . .  
i nsu re  adequate, proven p u l v e r i z i n g  capac i t y  t o  meet t h e  
requ i red , th roughpu t  o f  250 TPH (d ry  bas i s ) .  The feed coal  
may have a  mois ture  content  up t o  14 percent .  

, .I 

7- 1004 River  Frontage S e c u r i t y  Fence 52,500 

Secur i t y  f enc ing  was i n s t a l  l e d  a lpng t h e  Green River.  The 
a d d i t i o n  o f  fence along t h e  r i v e r  was s t r o n g l y  recommended 
by t h e  DOE d u r i n g  i t s  review o f  t he  Design Base l ine  f o r  t he  
Outs ide B a t t e r y  L i m i t s  Faci  1 i t i e s  Area. 

F l a r e  System Spare Pumps 

To improve the  r e l i a b i l i t y  o f  t h e  f l a r e  system, spare pumps 
were prov ided f o r  t h e  Quench L i q u i d  Pump, t h e  L i q u i d  Recovery. 
Pump, and t h e  F l a r e  Drum Pump. A warehouse spare was p rov ided  
f o r  t he  Knockout Pumps. 

Pumpressor (P-12724 A&B) D r i v e r  M o d i f i c a t i o n s  285,000 

-- 
l h i s  value covers t h e  impact on the  U t i l i t i e s  and O f f  S i t e s  
Area by t h e  SRC Area ECP 4-1031. 

Outs ide Ba t te ry  L i m i t s  F a c i l i t i e s  Area To ta l  6,998,900 



Appendix A 

1 .4 .2  CENTRAL CONTROL SYSTEMS AREA DESIGN BASELINE 

The Cent ra l  Con t ro l  Systems Design Basel ine,  c o n s i s t i n g  o f  one volume, 

was submi t ted  t o  DOE on 7 January 1982. It was f o r m a l l y  accepted by DOE under 

I C R C  Release ECP 9-1001 w i t h  t he  a d d i t i o n  o f  one at tachment a t  t he  P r o j e c t  

C o n f i g u r a t i o n  Con t ro l  Board meet ing i n  Oak Ridge, Tennessee on 26 January 

1982. , . 

There were no  changes made t o  t h i s  Design Base l ine  d u r i n g  t h e  P0s.t-Baseline 

pe r i od .  
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1.5.4 PRODUCT UTILIZATION. 

. . .  
A .  CATEGORY "8" E.NGINEERING CHANGE PROPOSALS' 

. .  . 

. . .  
The f o l  low ing E'ngineerinb' Change ~ r o ~ o s a ' l  i' i r i  t h e  Product U t i  1 i i a t i o n  

Area was agreed upon and was adequately de f i ned  b u t ,  because o f  t ime  con- 

. s t r a i n t i ,  was n o t  i nc luded  w i t h i n  .t'he- O r i g i n a l  ~ e s i g n  Base l ine .  te=h" i=a l  

documentation. A d d i t i o n a l  cos ts  are  expressed i n  f i r s t  q u a r t e r  f i s c a l  yea r  

1982 do1 1 a rs  . 

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

Product User R e t r o f i t  (Conversion) Costs 

Th is  ECP covered t h e  I C R C  P r o j e c t  Management cos ts  f o r  t h e  
convers ion  o f  t h r e e  o i l - f i r e d  u t i l i t y  b o i l e r s  and one i n d u s t r i a l  
o i  1 - f i  r e d  furnace f o r  SRC s o l  i d  combustion demonstrat ion 
programs. Also i nc luded  were t h e  m o d i f i c a t i o n s  t o  a u t i l i t y  
b o i l e r  f o r  consumption o f  o f f - spec  SRC s o l i d s .  These con- 
vers ions  were necessary t o  demonstrate t h e  f e a s i b i l i t y  o f  
d i r e c t l y  s u b s t i t u t i n g  SRC f o r  petroleum. The Phase 111 
costs  f o r  these conversions are  $45,100,000. 

Product  U t i l i z a t i o n  Area T o t a l  
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I n t e r f a c e  Management Imp1 ementat ion P lan 
Technology Trans fe r  P lan 
Qua1 i t y  Assurance Plan 
By-Product D i  sposi  ti on Plan 
Document Con t ro l  P lan 
Procurement Manual 
General Engineer ing S p e c i f i c a t i o n s  
Soci oeconomi c Impact Assessment 
I C R C  P o s i t i o n  Desc r i p t i ons  Volume 
Management Systems Procedures 

5.0 RESEARCH AND DEVELOPMENT PLAN 



MANPOWER PLANS 

O v e r a l l  .Summary 
Cons t ruc t i on  Serv ice  F a c i l i t i e s  and Equipment 
SRC 
Coke and L i q u i d  Products 
cryogenic '  Systems 
Gas Systems 
U t i l i t i e s  and O f f s i t e s  
Rust Engineer ing Serv ices ' 

Cen t ra l  Con t ro l  System 
P r o j e c t  Management and Support , 

CRITICAL TECHNOLOGY PLAN 

PRODUCT DEMONSTRATION PLAN 

MASTER PROJECT PROCEDURES 

ENVIRONMENTAL, PERMITS, AND LAND ACQUISITION (EPLA) 

Pe rm i t  P lan 
S ta tus  o f  Rezoning o f  S i t e  
Ongoing P ro j ec t -Re la ted  Environmental A c t i v i t i e s  

HAZARDS IDENTIFICATION SUMMARY REPORT 

CONSTRUCTION STRATEGY 

COAL SUPPLY STRATEGY 

MATERIALS SELECTION RCPORT 

IN IT IAL  CATALYSTS AND CHEMICAL REQUIREMENTS 

SPARE PARTS SUPPORT DATA 

OPERATIONS CAPITAL EQUIPMENT SUPPORT DATA 

COST ESTIMATE BACK-UP DETAIL 

INTERMEDIATE SCHEDULE BACK-UP DETAIL 

MAJOR CHANGES SINCE PHASE 0 

DESIGN BASELINE CATEGORY A ENGINEERING CHANGE PROPOSALS 

STATEMENT OF WORK CROSS-REFERENCE 

DESIGN UNCERTAINTIES 

APPRAISAL OF COST AND SCHEDULE RISK 

WILSONVILLE PILOT PLANT SUPPORT 

CATEGORY C ENGINEERING CHANGE PROPOSALS 

POST-BASELINE ENGINEERING CHANGE PROPOSALS 

ENGINEERING STUDIES FOR PROCESS DESIGN IMPROVEMENTS 

Developed Engineer ing Change Proposals 



Appendix B 

The P r o j e c t  Work Breakdown S t r u c t u r e  (PWBS) d i v i d e s  t h e  t o t a l  p r o j e c t  

i n t o  i t s  component p l a n t  areas and r e l a t e d  suppor t  f a c i l i t i e s  and serv ices .  

The l a t e s t  updated PWBS (Drawing Number 00-10-900010 Rev is ion  5 dated 29 

January 1982) was i nc l uded  i n  t h e  PWBS and D i c t i o n a r y  document (Revi s ion,  0 

dated 15 February 1982) forwarded t o  t h e  DOE on 23 March 1982. 

There were no changes made t o  t h i s  document d u r i n g  t h e  Post -Basel ine 

per iod.  
. . 
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2.0 ASSUMPTIONS 

Assumptions a p p l i c a b l e  t o  the  development o f  t h i s  Revised P r o j e c t  Base l ine  

a r e  as f o l l o w s :  
. . . . 

a. The Revised Design Base l ine  i s  based on t h e  bes t  a v a i l a b l e  d e f i n i t i o n  

as o f  1 September 1983. 

b .  The Area C o n t r a c t o r ' s  procurement and suppor t  o f  t h e  Cons t ruc t ion  

Manager/Constructor (CM/C) procurements s 'hal l  be as s e t  f o r t h  i n  

I C R C  Master p r o j e c t  procedure MPP 5-1, ~ b v i s i o n  1, so . t h a t  t h e  Area 

Cont rac to r  can complete h i s  d e t a i l e d  eng ineer ing  i n  a t i m e l y  fash ion.  

c. The o r i g i n a l  p r o j e c t  schedule, and hence t he  schedu'le inc ' luded 
. . r .  

he re in ,  was based on: 
0 Prosurement a c t i v i t i e s  l ead ing  to vendor s~ lec t . . i ons  w i  11 h r g i n  

15 June 1982. 
O Procurement w ' i l l  occur i n  a t i m e l y  fash ion  w i t h o u t  undue delays.  

Based on exper ience t o  date,  t h i s  i m p l i e s  t h a t  o n l y  h i g h l y  

va lued ($5 MM and up) 'purchase o rders  w i l l  be submi t ted t o  DOE ' 

t o r  consent, and consent ac t i ons  w111 t a k e  no longer than 30 

ca lendar  days. 

O DOE w i l l  rev iew and'comment on F i r s t  and Second M i l es tone  

Review Packages on ly ,  and i n  accordance w i t h  t h e  P r o j e c t  Schedule. 

O. -  The EIS Recor'd o f  Dec is ion  f o r  15 October 1982 w i l l  be maintained. 

.Add i t i ona l  environmental  requirements cou ld  add t o  t h e  o v e r a l l  

p r o j e c t  c o s t  and schedule. 
,, - 0. Ttik" f e d e r a l  condemnkition proceedings , i f  requ i r ed ,  w i  11 t ake  no 

l onge r  than  t h e  comme~cia l  l a n d  a c q u i s i t i o n  t o  p e r m i t  rezon ing  

t o  occur t o  a l l o w  the move en s i t e  by 15 A p r i l  1303. 

I n  -I;l.~r everit  t h a t  th&.SRC-I W o j e c t  i s  re 's tar ted,  a new schedule 

must be developed f o r  cond i t i ons  t hen  e x i s t i n g  and w i t h  a1 lowances 

made f o r  r e s t a r t  and m o b i l i z a t i o n  e f f o r t s .  

d. Phase I Engineer ing costs  represen t  t he  d e t a i l e d  est imates o f  t h e  

Area Cont rac to rs  and CM/C f o r  t he  de f i ned  work. 

e. Phase I cos ts  i n c l u d e  vendor engineer ing.  

f .  The Area Cont rac to rs  est imated Phase I 1  equipment cos ts  i n c l u d i n g  

t h e  cos t s  f o r  i tems o f  equipment t o  be purchased by t h e  CM/C i n  t h e  
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f i n a l  analys is .  Q u a n t i t i e s  o f  b u l k  ma te r i a l s  were est imated by the  

Area Contractors f o r  t h e i r  respect ive  Areas, b u t  t he  q u a n t i t i e s  were 

p r i ced  by the CM/C. 

g. ~ i e l d  labor  p r o d u c t i v i t y  f o r  cons t ruc t i on  c r a f t s  i s  adjusted t o  a  

1.38 m u l t i p l i e r  over the Gulf Coast basis .  The cons t ruc t ion  estimate 

i s  based on work being done on a  40-hour work week basis.  The work 

w i l l  be performed on a  subcontract o r  d i r e c t  h i r e  basis  so as t o  

minimize., the  cos t  and durat ion. 

h. Spare p a r t s  a re  inc luded a t  a  t o t a l  budget o f  5% o f  t o t a l  mater ia ls  

and equipment costs. 

i. A l l  costs are on a  f i r s t - q u a r t e r  f i s c a l  year (FY) 1982 basis.  

j. Escalat ion f o r  the  Or ig ina l  P ro jec t  Basel ine was est imated i n  accordance 

w i t h  the f o l l o w i n g  schedule (as d i rec ted  by DOE): 

S t a r t  Date - F i r s t  Quar te r  FY 82 (15 N0vembe.r 1981) 

Escal a t i  on Rates 

FY 82 10% 

FY 86 and Beyond Years 8% 

No allowance was made f o r  esca la t ion  i n  the Revised Cost Baseline. 

k. No fee i s  inc luded f o r  A i r  Products and Chemicals, Inc . ,  Rust Engi- 

neering Company, C a t a l y t i c ,  Inc.  , o r  I C R C  cosLs. 

1. U.S. Highway 60 w i l l  be improved i n  t ime t o  prov ide  b e t t e r  access t o  

the s i t e  t o  accommodate the bu i ldup i n  the  number o f  cons t ruc t ion  

personnel on the s i t e .  

m. Funding f o r  the execut ion o f  the p r o j e c t  w i l l  be released i n  s u f f i c i e n t  

q u a n t i t i y  ar~d t ime so as no t  t o  impede the  P r o j e c t  Schedule. 
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3.0 DESIGN BASIS MEMORANDA 

The f o l l o w i n g  memoranda de f i ne  t h e  design bas is  f o r  t h e  t o t a l  Demonstration 

P l a n t  as w e l l  as f o r  t h e  Product,  Support Processes and Outside B a t t e r y  L i m i t s  

F a c i l i t i e s  and Cent ra l  Cont ro l  System. They a re  formal I C R C  documents t h a t  

have been submi t ted t o  DOE p r e v i o u s l y  and have been rev ised ,  as necessary, t o  

be c o n s i s t e n t  w i t h .  t h e  P r o j e c t  Basel ine. 

a. SUMMARY DESIGN BASIS MEMORANDUM (WBS 1.0) 

I C R C  ~odument  No. 0001-01-008, Revis ion 3, dated 19 March 1982, 30 pages, 

was o r i g i n a l l y  forwarded t o  UOE on 23 March 1982. 

Conforming Rev is ion  4, dated 23 January 1984, 30 pages, was made t o  t h e  

document f o r  compl i a n c h  w i t h  t he  Revised Design Base1 ine ;  i t  was forwarded t o  

DOE on 30 January 1984. 

b. SRC PROCESS AREA DESIGN BASIS MEMORANDUM (WBS 1.2.1) 

ICHC Document NO. 0001-01-001, Rev is ion  4, dated 1 Deces~ber. 1981, 38 pages, 

completed w i t h  P r o p r i e t a r y  Appendix A, Rev is ion 4, dated 17 December 1981, 11 pages; 

Appendix B, Revis ion 4, dated 1 December 1981, 9 pages; and Appendix C, Rev is ion 4, 

dated 1 December 1981, 5 pages, was forwarded t o  DOE on 5 January 1982. Th is  

document de f ines  t h e  work t o  be performed by C a t a l y t i c ,  Inc .  o f  Ph i lade lph ia ,  PA. 

Conforming Revis ions 5 and 6, 50 pages, were made t o  t he  Design Basis 

Memorandum t o  i nco rpo ra te  a l l  design changes which were made and inc luded  i n  

t h e  Revised Design Basel ine. The rev i sed  document was forwarded t o  DOE on 

23 January 1984. 

c. DELAYED COKER/CALCINER AREA DESIGN BASIS MEMORANDUM (WBS 1.2.2.1) 

I C R C  Document No. 0001-01-005, Revis ion 4, dat,ed> 19. March 1982, 27 pages, 
, . I .  . 

was forwarded t o  DOE on 7 A p r i l  1982. . T h i s  document de f ines  work t o  be executed , 

by The Lummus Company o f  B loomf ie ld ,  NJ. 

Conforming Revis ions 4, 5, and 6, 27 pages, were made t o  t he  Design Basis  

Memorandum t o  i nco rpo ra te  a l l  design changes which were made and inc luded  i n  

t h e  Revised Design Basel ine. The l a t e s t  r ev i sed  copy was forwarded t o  DOE on 

30 January 1984. 

d. EXPANDED-BED HYDROCRACKER AREA DESIGN BASIS MEMORANDUM (WBS 1.2.2.2) 

I C R C  Document No. 0001-01-006, ~ e v i s i o n  4, dated 19 March 1982, 25 pages, 

was forwarded t o  DOE on 1 A p r i l  1982. Th is  document de f ines  work t o  be executed 

by The Lummus Company o f   loomf field, NJ: 

Conforming Revisions 4 and 5, 25 pages, were made t o  t h e  Design Basis 

Memorandum t o  i nco rpo ra te  a l l  des ign changes which were made and i nc l uded  i n  
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t h e  Revised Design Basel ine.  The r e v i s e d  document was forwarded t o  DOE on 

23 January ' 1984. 

e. CRYOGENIC SYSTEMS DESIGN BASIS MEMORANDUM (WBS 1.3.1)  

I C R C  Document No. 0001-01-004, Rev is ion  3, dated 30 June 1981, 29 pages, 

was forwarded t o  DOE on 20 J u l y  1981. Th is  document de f i nes  work t o  be executed 

by A i r  Products and Chemicals, I nc .  o f  A l lentown,  PA.' 

No changes were made t o  t h i s  document d u r i n g  t h e  Post -Basel ine per iod .  

f .  GAS SYSTEMS AREA DESIGN BASIS MEMORANDUM (WBS 1 .3 .2 )  

I C R C  Document No. 0001-01-003, Rev is ion  2, dated 25 February 1981, 68 pages, 

was forwarded t o  DOE on 25 February 1981. Th is  document de f i nes  work t o  be 

executed by The Ralph M. Parsons Company o f  Pasadena, CA. 

A conforming Rev is ion  3, 70 pages, was made t o  t h e  Design Bas is  Memorandum 

on 10 August 1983, t o  i nco rpo ra te  a l l  des ign changes which were made and . 

i n c l uded  i n  t he  Revised Design Basel ine.  The r e v i s e d  document was forwarded 

t o  DOE on 23 January 1984.. 

g. OUTSIDE BATTERY LIMITS FACILITY DESIGN BASIS MEMORANDUM (WBS 1.4.1)  

I C R C  Document No. 001-01-0007, Rev is ion  2,  da ted .15  October 1981, 179 pages, 

was forwarded t o  DOE on 12 November 1981. Th is  document de f i nes  work t o  be 

performed by The Rust Engineer ing Company o f  Birmingham, AL. 

Conforming Revis ions 3  and 4  were made t o  t h e  Design Bas is  Memorandum t o  

r e f l e c t  a l l  des ign changes which were made and i nco rpo ra ted  i n t o  t h e  Revised 

Design Basel ines o f  t he  Area Cont rac to rs  o f  t h e  process areas. A d d i t i o n a l l y ,  

t he  DBM was d l v l d e d  i n f o  two sect-ions f o r  t h e  zero d ischarge  mode t o r  wastewater 

hand1 ing:  Sec t ion  A ,  120 pages, cove r i ng  Area 16 - U t i  1  i t y  Systems and ~ k e a  11 - 
Raw M a t e r i a l  and Product Handl ing and Storage Systems and, Sec t i on  B, 103 

pages, cove r i ng  Area 17 - O f f  S i t es .  

Copies of t he  r ev i sed  documents were sen t  t o  DOE on 29 J u l y  1983. 

h. CENTRAL CONTROL SYSTEMS DESIGN BASIS MEMORANDUM (WBS 1.4.2) 

I C R C  Document No. 001-01-0009, Rev is ion  0, da ted  30 September 1981, 

79 pages, was forwarded t o  DOE on 5  October 1981. Th i s  document de f i nes  work 

t o  be performed by Johnson Cont ro ls ,  I nc .  o f  P h i l a d e l p h i a ,  PA. 

No changes were made t o  t h i s  document d u r i n g  t h e  Post -Basel ine per iod .  



Management Plan 

PROJECT MANAGEMENT PLAN 

I C R C  has prepared a  comprehensive p l a n  f o r  the  accomplishment o f  t he  

p r o j e c t ,  e n t i t l e d  the  P ro jec t  Management Plan (PMP). The c u r r e n t  e d i t i o n  o f  

t h e  p lan,  Revision 2, dated November 1981, was forwarded t o  the  DOE on 23 March 

1982. 

The p lan  descr ibes (1) the proposed organ iza t ion ,  i n c l u d i n g  subcontractors '  

orqanizat ions,  f o r  accomplishing the  work; (2) t he  personnel t o  f i l l  key 

p r o j e c t  pos i t i ons ,  i n c l u d i n g  subcontractor personnel and t h e i r  qua1 i f i c a t i o n s ;  

(3) t h e  proposed p l a n  f o r  i n t e r f a c e  management, i n c l u d i n g  b u t  no t  1 i m i t e d  t o  

i n t e r f a c e s  between I C R C ,  t h e  government and subcontractors;  (4) ICRC's manage- 

ment t o o l  s  and techniques ensure t ime ly ,  e f f i c i e n t  accomp 1 i shment o t  t he  work 

w i t h i n  t h e  budget and schedule; (5) the  Work Breakdown St ruc tu re  (WBS); (6) 

t h e  P ro jec t  Schcdulc; (7) the  P r o j e c t  Estimate; (8) r e p o r t i n g  p r o c e d u r ~ s ;  (9) 

document management and c o n t r o l ;  (10) manpower management and c o n t r o l ;  (11) 

ICRC's system f o r  managing costs and schedules and f o r  achiev ing p r o j e c t  

ob jec t i ves ,  i n c l u d i n g  the  a b i l i t y  t o  o b j e c t i v e l y  measure the  performance o f  

these elements on an i n teg ra ted  basis ;  (12) insurance plans; and (13) f a c i l i t y  

u t i l i z a t i o n .  

The PMP w i l l  be updated and rev ised  as d e t a i l e d  in fo rmat ion  i s  developed 

and becomes ava i l ab le .  I C R C  w i l l  implement the procedures and systems def ined 

i n  t he  PMP. 

I C R C  has a l so  developed and w i l l  implement t he  f o l l o w i n g  p lans which w i l l  

supplement t h e  PMP. 

a. CONFIGURATION MANAGEMENT PLAN (CMP) 

The Conf 1 g u r a t l  on Mariayen~enL P l  ~ I I  (CMP) wds dew1  oped t o  cxcrci se con- 

f i , g u r a t i o n  c o n t r o l ,  l . e . ,  con t ro l  o f  techn ica l ,  c u s l ,  arid sc l~edu le  clsanges, 

f o r  t h e  S R C - I  P ro jec t .  D r a f t  No. 5 o f  the  CMP, dated 16 February 1981, was 

forwarded t o  DOE f o r  comments on 19 February 1981. By October 1981, DOE 

adoptcd i t s  f i n a l  S R C - I  Conf igura t ion  Management Plan. 

I C R C  i s  exe rc i s i ng  con f i gu ra t i on  management i n  accordance w i t h  bo th  

p lans.  I n  any instance o f  c o n f l i c t  between the  p lans,  I C R C  has de fer red  t o  

t h e  DOE p lan  u n t i l  the  I C R C  p lan  can be rev ised.  The p l a n  w i l l  be rev i sed  

p r i o r  t o  the f u l l  implementation by DOE o f  c o n f i g u r a t i o n  con t ro l  on the  p ro jec t .  
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The s i g n i f i c a n t  d i f f e r e n c e s  between t h e  p lans  a re :  t he  r ev i sed  I C R C  p l a n  

w i l l  i n c l ude  t he  Design, Schedule, and Cost Base l ine  h i e ra r chy  ( t h i s  h i e r a r c h y  

i s  be ing  p r a c t i c e d  now), and the  rev i sed  I C R C  p l a n  w i l l  conform t o  t he  ECP 

approval  a u t h o r i t y  l i m i t s  as s p e c i f i e d  i n  t he  DOE p l an ,  paragraph 2.4. These 

and o t h e r  i n s i g n i f i c a n t  d i f f e r e n c e s  w i l l  a l s o  be co r rec ted  i n  t he  r ev i sed  I C R C .  

p l a n  i f  and when t he  p r o j e c t  t o  c o n s t r u c t  t h e  Demonstrat ion P l a n t  i s  r eac t i va ted .  

b. PROJECT BASELINING PLAN 

The P r o j e c t  Base l i n i ng  P lan addresses t h e  r e s p o n s i b i l i t i e s  and t ime tab les  

f o r  develop ing t he  O r i g i n a l  Design, Cost, and Schedule .Basel ines f o r  the. 

Demonstrat ion P lan t .  The p l an ,  dated 29 'June 1981, was forwarded t o  DOE f o r  

approva l .on  29 June 1981. No changes were made t o  t h e  p l a n  d u r i n g  t h e - P o s t -  

Base l ine  per iod .  

COST AND SCHEDULE CONTROL SYSTEMS CRITERIA IMPLEMENTATION AND SURVEILLANCE'PLAN 

The C/SCSC Implementat ion and Su rve i l l ance  Plan, Rev is ion  0,  dated 27 Nowember 

1980, de f i nes  t he  methods and procedures t o  be used by I C R C  t o  implement t he  

C/SCSC, i d e n t i f i e d  i n  DOE Order 2250.1 dated 25 September 1979, and t o  eva lua te  

the  adequacy o f  ope ra t i ng  t h e  management c o n t r o l  system. Th i s  p l a n  was forwarded 

t o  DOE f o r  approval  on 18 September 1981. I t  has no t  been changed. 

d. SAFETY PROGRAM PLAN 

The purpose o f  t h e  Sa fe ty  Program Plan i s  t o  i d e n t i f y  p o t e n t i a l  hazards 

t o  employees o r  t he  general  p u b l i c  t h a t  may be assoc ia ted  w i th '  des i gn ing  and 

ope ra t i ng  t h e  Demonstrat ion P l a n t  and t o  i d e n t i f y  t h e  systems, equipment, o r  

procedures t h a t  may be necessary t o  min imize t h e  r i s k s  invo lved .  

The 30 November 1981 Rev is ion  o f  t h e  Sa fe ty  Program Plan was forwarded t o  

DOE on 18 March 1982. No changes have been made t o  t h i s  p lan .  

e. ENVIRONMENTAL PLAN FOR CONSTRUCTION 

The o b j e c t i v e  o f  t h e  Environmental P lan f o r  Cons t ruc t i on  i s  t o  p r e s e n t .  , 

measures t h a t  w i l l  be taken  t o  m i t i g a t e  harm t h a t  may occur t o  t h e  environment 

' d u r i n g  cons t ruc t i on .  The p l an ,  dated 19 October 1981, was ' forwarded t o  t h e  

DOE f o r  comments on 26 f lc tober  1981. 

8- 7 
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The p lan  covers eros ion and sedimentation c o n t r o l ,  disposal and handl ing 

of cons t ruc t ion  wastes, a i r  p o l l u t a n t s ,  cons t ruc t ion  noise, and removal and 

storage o f  t o p s o i l .  I t  i s  intended t h a t  the contents w i l l  be expanded by the 

CM/C, if and when the  p r o j e c t  i s  react ivated.  

f. INTERFACE MANAGEMENT IMPLEMENTATION PLAN 

The I n t e r f a c e  Management Implementation Plan prescr ibes how o rde r l y  and 

e f f i c i e n t  i d e n t i f i c a t i o n  and exchange o f  in fo rmat ion  between S R C - I  cos t  accounts 

w i l l  be establ ished and maintained. It assigns s p e c i f i c  i n t e r f a c e  p lan  develop- 

ment, maintenance, and a u d i t  r e s p o n s i b i l i t i e s .  

The o r i g i n a l  issue o f  the  p lan  was forwarded t o  the  DOE on 18 March 1982. 

It has no t  been modi f ied  t o  date. 

g. TECHNOLOGY TRANSFER PLAN 

The Technology Transfer Plan i s  designed t o  t r a n s f e r  in fo rmat ion  about 

the  S R C - I  p r o c e s s , ' i t s  end use, and i t s  end products t o  appropr iate audiences 

who are i n te res ted  i n  the  development o f  syn the t ic  f ue l s .  
The f i r s t  vers ion  o f  the p lan  was t ransmi t ted  t o  the  DOE i n  Volume Task V 

o f  the del i verab les  o f  Phase 0. The cu r ren t  vers ion was t ransmi t ted  t o  DOE on 

18 March 1982.. 

h. QUALITY ASSURANCE PLAN 

The Qua1 i t y  Assurance (QA) Manual def ines the I C R C  o rgan iza t ion  and 

responsi b i l  i t i e s  f o r  implementing the QA program t o  ensure t h a t  design, engi- 

neer i  ng, procurement and construction u the Del l~onstrat ion P lan t  are provided 

a t  the requi red l e v e l  o f  qua1 i t y .  

Revision 2 o f  the I C R C  QA Manual was forwarded t o  DOE f o r  review and 

approval on 5 February 1981. There have been no subsequent rev is ions .  

BY-PRODUCT DISPOSITION PLAN 

This r e p o r t  presents a  comprehensive discussion on each p o t e n t i a l l y  

marketable by-product t h a t  the Demonstration P lan t  w i l l  produce: LPG, s u l f u r ,  

and mineral aggregate. The Plan discusses pro jec ted  by-product market demand, 

8-8 
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market development e f f o r t s  conducted t o  date,  f u t u r e  marke t ing  e f f o r t s ,  and 

designated mi les tones f o r  o b t a i n i n g  sa les agreements f o r  t he  d i s p o s i t i o n  o f  

these by-products.  

Rev is ion  1 o f  t h i s  p l a n  was forwarded t o  DOE on 23 March 1982; i t  i s  

s t i l l  t h e  c u r r e n t  issue.  

j. DOCUMENT CONTROL PLAN 

The o b j e c t i v e  o f  t h e  Document Con t ro l  P lan i s  t o  e s t a b l i s h  a  un i f o rm  

procedure f o r  t h e  c o n t r o l l e d  r e c e i p t ,  t r a n s m i t t a l ,  and d i s t r i b u t i o n  o f  documents 

w i t h i n  I C R C  and t he  t r a n s m i t t a l  and d i s t r i b u t i o n  o f  documents t o  i t s  Area 

Cont rac to rs ,  t h e  DOE, and any o the r  ou t s i de  p a r t i e s .  

The system a l s o  es tab l i shes  document c o n t r o l  requirements t o  be s a t i s f i e d  

by t h e  Area Cont rac to rs .  The requirements cover  t h e  use o f  s tandard s i zes  and 

formats  f o r  drawings and s p e c i f i c a t i o n s ,  drawing i nd i ces ,  document numbering 

systems, m i c r o f i l m i n g  procedures, and vendor da ta  c o n t r o l .  

The Document Con t ro l  P lan i s  embodied i n  two I C R C  Master P r o j e c t  Procedures. 

They a re  MPP 2-2, Rev is ion  1, I C R C  Document Con t ro l  and MPP 2-3, Rev is ion  1, 

Cont rac to r  Document Con t ro l .  

The Master P r o j e c t  Prqcedures forwarded t o  DOE on 10 June 1981 a re  s t i l l  

cu r ren t .  

k.  PROCUREMENT MANUAL 

The Procurement Manual es tab l i shes  t h e  scope, p o l i c i e s ,  and g u i d e l i n e s  t o  

be f o l l owed  i n  procurement. t r a n s a ~ t i o n s  and de f i nes  Lhe r e s p o n s i b i l i t i e s  and 

approval  l e v e l s  assoc ia ted  w i t h  t h i s  f u n c t i o n .  The p o l i c i e s  have been developed 

t o  conform w i t h  requirements es tab l i shed  by t h e  federa l  government and t h e  DOE 

Procurement Regula t ions f o r  t h e  design, cons t ruc t i on ,  and ope ra t i on  o f  t h e  

S R C - I  Demonstrat ion P lan t .  

The Procurement Manual was forwarded t o  DOE f o r  approval  on 25 November 

1980. The manual was updated seven t imes;  t h e  l a t e s t  update occur red  7 June 1982. 

1. GENERAL EKGINEERING SPECIFICATIONS 

The General Engineer ing S p e c i f i c a t i o n s  d e f i n e  a  s e t  o f  un i form,  minimum, . 

acceptab le  t e c h n i c a l  requireri lents f o r  equipment, se r v i ces ,  and m a t e r i a l s  t o  be used 

i n  t h e  S R C - I  Demonstrat ion P lan t .  The requirements cover  des ign  c r i t e r i a ,  f a b r i c a -  

t i o n ,  i n s t a l  l a t i o n ,  i n spec t i on ,  and t e s t i n g .  The ~ ~ e c i f l c a t i o n s  were n o t  r ev i sed ,  
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The General Engineer ing S p e c i f i c a t i o n s  a re  conta ined i n  s i x  volumes. 

Copies o f  them were forwarded t o  t h e  DOE on 5  June 1981 and updated as add i t i ons  

and r e v i s i o n s  become a v a i l a b l e .  No r e v i s i o n s  t o  t he  s p e c i f i c a t i o n s  were made 

d u r i n g  t h e  Post -Basel ine per iod .  

m. SOCIOECONOMIC IMPACT ASSESSMENT 

'The Socioeconomic Impact Assessment Report  p rov ides  a  thorough ana l ys i s  

o f  t h e  base'l i n e  cond4.t i,utls .and prabeble c f f c c t s  on l o c a l  p1.1h1 i r :  e n t i t i e s  ,and 

se lec ted  se rv i ces  i n  t h e  area: o f  impact r e s u l ' t i  ng from t h e  proposed Demonstra- 

t i o n  P l a n t  a t  Newman, Kentucky. The study analyzes t he  l abo r  a v a i l a b i l ' i l y ,  

r e l o c a t i o n  o f  t h e  l a b o r  supply ,  and t h e  e f f e c t s  o f  t he  immigra t ion  of l a b o r  on 

s o c i a l  se rv ices  and p u b l i c  e n t i t i e s  i n  t h e  study area. 

The r e p o r t ,  prepared by Dames . . & Moore, was forwarded t o  DOE on 24 June 

1981. No changes t o  t h e  r e p o r t  were made du r i ng  t he  PostZBasel i1'1e per iod.  

n. I C R C  POSITION DESCRIPTIONS VOLUME 

Tho ICRC Pnq i t - inn  Desc r i p t i ons  Volume se ts  f o r t h  t h e  I C R C  o rgan i za t i on  

s t r u c t u r e ,  complete w i t h  t h e  p o s i t i o n  d e s c r i p t i o n s  f o r  a l l  p ro fess iona l  personnel.  

The p o s i t i o n  d e s c r i p t i o n s  i nc l ude  t he  f o l l o w i n g  in fo rmat ion :  p o s i t i o n  t i t l e ,  

name o f  t h e  incumbent, p o s i t i o n  t o  which t he  p u s i t i o n  i n  ques t ion  repo r t s ,  

p o s i t i o n  d e s c r i p t i o n ,  and p r i n c i p a l  r e s p o n s i b i l i t i e s .  

Revis ion 4 of t h e  I C R C  P o s i t i o n  Desc r i p t i ons  Volume was forwarded t o  DOE 

on 17 A ~ ~ g u s t  1981. No r e v i s i o n s  t o  t he  d e s c r i p t i o n s  were made du r i ng  the  

Post-Basel ine per iod .  

o. MANAGEMENT SYSTEMS PROCEDURES 

Management Systems Procedures e x p l a i n  ICRC's Cost/Schedule Contro l  System, 

d e f i n e  by d e t a i l e d  procedures how t h e  p o l i c i e s  o f  t h a t  system and assoc ia ted 

requirements o f  t h e  I C R C  Con f i gu ra t i on  Management Plan are t o  be implemented, 

and demonstrate t h a t  t h e  management c o n t r o l  system comp1,i.e~ w i t h  DOE Order 

2250.1,. DOE Cost and Schedule Contro l  System C r i t e r i a  f o r  Performance Measure- 

ment. The procedures supplement t he  extens ive I C R C  personnel t r a i n i n g  program. 

Revi s i on  2 o f  these Management Systems ~ r o c e d u r e s  dated August 1981, was 

forwarded t o  DOE on 16 December 1981. No changes have been made s ince  then. 
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5 .0  RESEARCH AND'DEVELOPMENT PLAN 
C '  

The Research and Development (R&D) P lan  j u s t i f i e s  t h e  need f o r  programs 

developed t o  suppor t  t h e  Demonstrat ion P lan t .  More s p e c i f i c a l  ly, it i d e n t i f i e s  

technology gaps and proposes s p e c i f i c  R&D programs t o  ensure t h e  t e c h n i c a l  

v i a b i l i t y  and environmental  a c c e p t a b i l i t y  o f  t h e  Demonstrat ion P lan t ,  presents  

management i n f o r m a t i o n  r e q u i r e d  t o  implement l a b o r a t o r y  and p i l o t  p l a n t  programs, 

seeks DOE approval  f o r  t he  t echn i ca l  emphasis and d i r e c t i o n  o f  R&D programs, 

and es tab l i shes  t h e  R&D budgets r e q u i r e d  t o  implement t h e  p lan .  

The R&D P lan  was forwarded t o  t h e  DOE f o r  approva l  on 16 December 1981. 

An updated Process R&D Plan ' cover ing  t h e  Post -Basel ine Pe r i od  was 

t r a n s m i t t e d  t o  DOE on 22 December 1982 i n  two sec t ions  - Subcont ract  R&D P lan  

and I n t e r n a l  R&D Plan. 
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6 .0  MANPOWER PLANS 

The O r i g i n a l  Base l ine  Phase I, 11, and 111 Manpower Plans which f o l l o w  

i n d i c a t e d  t he  t ime-phased manpower o f  t he  Area Contr.actors, t he  CM/C, and 

I C R C ,  as o f  March 1982, based on t h e i r  es t imates minus p r i o r  expendi tures,  and 

used t h e  engineer ing,  procurement, cons t ruc t i on ,  and ope ra t i on  base l i ne  schedules 

i n d i c a t e d  i n  t h e  Execu t i ve  Summary and a p p l i c a b l e  subsect ions.  Manpower Plans 

f o r  Category B  and C Eny ineer lng  Change Pr.oposals werc inc luded  i n  t h e  o r i g i n a l  

document. The i n f o r m a t i o n  was presented on a  monthly bas i s  f o r  1982, and 

annual l y  t h e r e a f t e r .  

T I I ~  Phase I Manpower P l a n <  indica ted  t h e  number o f  personnel  ~ s t i m a t e d  t o  

be r e q u i r e d  a t  r e p o r t i n g  l e v e l s  f o u r  and f i v e  o f  t he  WBS. Th i s  had been 

determined by t o t a l l i n g  t h e  app l i cab le  est imates f o r  each Area Cont rac to r ,  t h e  

CM/C, and I C R C .  S i m i l a r l y ,  t he  Phase I 1  Manpower Plans had been developed a t  

t h e  r e p o r t i n g  l e v e l  o f  t h e  WBS f o r  I C R C .  These were segregated i n t o  two 

ca tegor ies :  c r a f t  manhours, d i r e c t  and i n d i r e c t ,  and p r o j e c t  management and 

suppor t .  

Thcrc was no j l . ~ s ~ i f i c a t i o n  t o  prepare new manpower p lans f o r  Phases I, 

11, and I11 d u r i n g  t h e  Post-Basel ine per iod .  
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C r i t i c a l  Techno1 ogy Plan 

. 7 . 0  CRITICAL T.ECHNOLOGY PLAN 

The C r i t i c a l  Technology Plan de f i nes  C r i t i c a l  Technology, es tab l i shes  

c r i t e r i a  and p r i o r i t i e s  f o r  i d e n t i f y i r i y  i tems o f  C r i t i c a l  Technology, and 

e s t a b l i s h e s  procedures f o r  i d e n t i f y i n g ,  rev iew ing ,  and r e p o r t i n g  i tems o f  

C r i t i c a l  Technology as we1 1 as f o r  de te rmin ing  t he  a c t i o n  t o  be taken. 

C r i t i c a l  Technology imposes s i g n i f i c a n t  t e c h n i c a l  r i s k  t o  t he  success o f  

t h e  Demonstrat ion PlanL, i f  the  r i s k  cou ld  p reven t  ach iev ing  major n h j e c t i v e s  

w i t h o u t  modi fys ing process o r  equipment uuLsSde t h e  ove ra l  l b a t t e r y  budgetary 

o r  schedul ing requi rements .  Examples o f  f a i l u r e  t o  meet major o b j e c t i v e s  a re  

an unaccppt.ah1 r? p l a n t  cayac i t v  f a c t o r ,  unacceptable p roduc t  qua1 i t.y n r  q u a n t i t y  , 
unreasonable hazards t o  p l a n t  personnel ,  and unacceptable performance w i t h  

r espec t  t o  env i ronmenta l  cond i t i ons .  

The C r i t i c a l  Technology Plan i s  t he  formal lCKC document Master. Prauject 

Procedure MPP 11-4, Rev i s i on  0,  da ted  24 August 1981. It was forwarded t o  DOE 

on 15 September 1981. There were no changes t o  t h e  p l a n  d u r i n g  t h e  Post -Basel ine 

pe r i od .  
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8 .0 ,  PRODUCT DEMONSTRATION PLAN 

,The Product Demonstrat ion P lan descr ibes t h e  a c t i v i t i e s  r e q u i r e d  t o  

ensure t h a t  SRC-I technology i.s success fu l l y  commercial ized and t o  suppor t  DOE 

ob jec t i ves  f o r  t h e  SRC-I P ro j ec t .  Coal -der ived S R C - I  p roduc ts  and t h e i r  ' 

d e r i v a t i v e s  w i l l  be marketed as s u b s t i t u t e s  f o r  pet.roleum-derived products .  

P r i o r i t y  w i l l  be g i ven  t o  t h e  placement of-SRC-I p roduc ts  i n  large-energy-demand, 

h igher  va lue,  end-use market a p p l i c a t i o n s  t o  demonstrate t h e i r  t e c h n i c a l  

f eas i  b i  1 i t y  , . economic v i  ab i  1 i t y  , and environmental  acceptab i  1 i ty. 

The S R C - I  s o l  i d  and 1 i q u i d  products  can be.  used i n  most energy. sec to r s  o f  

the  economy. The p roduc t  c h a r a c t e r i s t i c s  make t h e i r  use v i a b l e  i n  t he  t r ans -  

p o r t a t i o n ,  i n d u s t r i a l ,  and u t i  1 i t y  sec to rs  o f  t h e  economy. By t he  yea r  2000, 

the  a v a i l a b l e  markets f o r  so l  i d  and, 1 i q u i d  pr 'oducts w i l l  be l a r g e  and diverse, 

Rev is ion  1 o f  t h e  Products Demonstrat ion ~ i a n  was forwarded t d  ,DOE on 

3 1  March 1982. No changes were made t o  t h e  p l a n  dur ing'  t he  Post-Basel ine 

per iod .  
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Master P r o j e c t  procedures .: . . '  A .  . . ._ . . . .  . .. 
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9 .0 MASTER PROJECT PROCEDURES 
. .:'. ' ;I,.;. ,, .;;, :, ..$,, 

. . ! I . ;  . .  r: ' 

. . . .. , 

The o b j e c t i v e  o f  t he  Master P r o j e c t  Procedures (MPPs) i s  t o  e s t a b l i s h  a . . .  . . . .  1 

'. . 
. . 

un i f o rm  s e t  o f  p o l i c i e s  and management c o n t r o l  c r i t e r i a ,  procedures,  and . , . .  . 

guide1 i nes  d e a l i n g  w i t h  a1 1 p r o j e c t - r e l a t e d  mat te rs  f o r  a1 1 p ' a r t i c i pan t s  i n  . . .. .', 
. ..- '. . ' :. . .. ... i. , . .  

t he  S R C - I  P r o j e c t ,  I C R C ,  Area Cont rac to rs ,  and t he  CM/C. 
4 ,  

The Area Contractors  w i l l  use t h e  procedures t o  ~ u p p l e m e n t ~ t h e i r  in-house - 
. . . . 

procedures, so t h a t  c o n t r o l  c r i t e r i a ,  data ,  r epo r t s ,  and documents f o r  I C R C  

f o l l o w  a un i fo rm ph i losophy and format.  I t  i s  n o t  in tended t h a t  these ~ro.cedures'~.:~.., .  :% . .L . .. . 
- .  . . . . 

. . rep lace  those a l ready  i n  use by the  var ious  Area Cont rac to rs ,  no r  i s  i't in tended 

f o r  these Procedures t o  s u b s t i t u t e  o r  rep lace  t h e  statement o f  Work o r  o the r  . . . . 
.. . . .  , .  .. 

. . .  c on t rac tua l  documents. 

The Master P r o j e c t  Procedures a re  conta ined i n  one volume, .which was 
, .. . . . . 

forwarded t o  DOE on 10 June 1981. Add i t i ons  and r e v i s i o n s  a re  i ssued  as they  . . 

become ava i  1 ab le ;  none were issued d u r i n g  t h e  Post-Base1 i n e  per iod .  . .&... . . .; . , . . .  : , , 
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ENVIRONMENTAL,, PERMITS, . AND LAND ACQUISITION (EPLA) 

a. PERMIT PLAN. . . 

, . 

The Permi t  ..Plan presents  a  schedule f o r  a c q u i r i n g  a  comprehensive 1  i s t  o f  

l o c a l  , s t a t e ,  and f e d e r a l  permi t s  a.nd approva ls  which have been conf i rmed as 

r e q u i r e d  f o r  .some phase o f  .the c o n s t r u c t i o n  o r  ope ra t i on  o f  t h e  Demonstrat ion 

P lan t . .  

_ .  - , . Revis-ion . . ._ _ 2 o f  t h i s  p l a n  was submi t ted t o  the. DOE on 17 March 1982. 

. . No a d d i t i o n a l  changes t o  t h e  p l a n  are.contemplated u n t i l  a  new P r o j e c t  
! , .; ' 

~ c h e d u l  e  i s developed. , . . . 

b .  STATUS OF .REZONING OF. SITE , . .  . 

. . 

Rezoning a c t i v i t y  w i l l  begin.when t he  s i t e  i n  Newman, Daviess County, 

Kentucky, i s  determined t o  be acceptab le  upon complet ion o f  t h e  NEPA process, 

and when a l l  28 pa rce l s  o f  l and  compr is ing t h e  s i t e  a re  under t he  c o n t r o l  o f  

I C R C ,  t h e  S t a t e  o f  Kentucky, o r  t he  Un i t ed  States.  

O f  t he  e n t i r e  t r a c t ,  over 99% i s  zoned A-R, A g r i c u l t u r a l - R u r a l ;  t he  

remainder i s  zoned R - l A ,  S i ng le - f am i l y  Res iden t i a l .  The process f o r  rezoning 

t h e  t r a c t  t o  an 1-2 c l a s s i f i c a t i o n ,  Heavy I n d u s t r y ,  and f o r  secur ing  appropr ia te  

c o n d i t i o n a l  use pe rm i t s  f o r  t he  SRC- I f a c i  1 i t y  has been e x t e n s i v e l y  reviewed 

w i t h  app rop r i a t e  o f f i c i a l s  and l o c a l  counsel ,  who a re  s k i l l e d  and exper ienced 

i n  l o c a l  zon ing and l and  development p r a c t i c e s .  The e n t i r e  process i s  expected 

t o  r e q u i r e  approx imate ly  s i x  months, once t h e  d e c i s i o n  has been made t o  proceed 

w i t h  c o n s t r u c t i n g  t h e  S R C - I  f a c i l i t y  a t  t h e  Daviess County, Kentucky s i t e .  

ONGOING PROJECT-RELATED ENVIRONMENTAL ACTIVITIES 

I nven to r y  o f  Environmental Programs 

The r e p o r t  e n t i t l e d  I nven to r y  o f  SRC-  I Environmental Programs enumerates 

t h e  environmental  programs t h a t  I C R C  had i n i t i a t e d ,  o r  proposed t o  i n i t i a t e ,  

t o  suppor t  t h e  S R C - I  Demonstrat ion P r o j e c t .  The programs were d i v i d e d  i n t o  

t h r e e  groups: p r i o r  programs (programs which had been completed), c u r r e n t  

programs (programs which were on-going),  and proposed programs (programs which 

had n o t  y e t  begun). 
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Each group o f  programs was a l s o  subdiv ided i n t o  f u n c t i o n a l  areas such as 

c o n s t r u c t i o n ,  des ign,  E IS- re la ted ,  1 i cens ing ,  market ing,  mon i to r ing ,  i n d u s t r i a l  

hyg iene t o x i c o l o g y ,  and research and development programs. 

I n f o r m a t i o n  was i nc l uded  f o r  each program's scope, approximate cos t ,  

schedule,  and assoc ia ted  work element number. Th is  l i s t i n g  inc ludes  programs 

t h a t  were p r o j e c t e d  th rough  Phase 11. Cons t ruc t ion  was assumed t o  occur f rom 

A p r i l  1983 u n t i l  December 1987. 

The second r e v i s i o n  o f  t h i s  r e p o r t  was forwarded t o  t h e  DOE f o r  approval  

on 16 February 1982. No update o f  t h e  r e p o r t  has occurred nor i s  any now 
. . 

p lanned. 

FEIS ~ n v i  ronmenta I Commi tuents 

T l ~ i s  document summarizes the  environmental  comrnit.ments which were made i n  

t h e  F i n a l  Environmental Impact Statement (FEIS). It does no t  p resen t  a d e t a i l e d  

l i s t i n g  o f  the  exac t  word ing nor r e s t a t e  a l l  t he  elements o f  t he  process 

des ign  presented i n  t h e  FEIS. 

It i s  i m p l i e d  t h a t  t h e  environmental  impacts shown i n  t h e  FEIS a re  based 

upon t h e  design p resen ted  i n  d e t a i  l i n  Appendix C.  I f  L t~e L(esiy1.1 were changed 

s i g n i f i c a n t l y ,  i t  may change t h e  p r e d i c t e d  impact. Such a des ign change must 

be analyzed t o  determine t h e  s l g n i  f i c d ~ ~ ~ t !  o f  t he  r e s u l t i n g  change, i f  any, i n  

t h e  environmental  impact 

As a general  r u l e ,  ttre design presented i n  Appendix C w i l l  be f i x e d  i n  

t h e  Design Basel ine.  The rea f t e r ,  any changes i n  t he  des ign w i l l  r e q u i r e  an 

Eng ineer ing  Change Proposal (ECP).  lCHC proposes t h a t  an e ~ i v  i I-u11111e1ital ana l ys i s  

be i nc l uded  i n  any ECP. DOE can then rev iew t h i s  a n a l y s i s  t o  determine whether 

t h e  impact i s  s i g n i f i c a n t .  Th is  procedure,  combined w i t h  t h e  Design Base l ine  

i t s e l f ,  would then  be a means o f  erisur>ing t h a t  t he  i m p l i e d  commitment t o  t h e  

des ign  i s  a p p r o p r i a t e l y  observed. 

Th i s  ana l ys i s  con ta i ns  t he  commi tments c l a s s i f i e d  accord ing t o  t h e i r  

genera l  na tu re  and f o l l owed  by a cross- re ference t o  t h e  FEIS. 

A f t e r  each commitment i s  a comment on hnw t h a t  commitment i s  be ing  covered. 

Most commitments a re  covered by an I C R C  program element. However, i n  many 

cases, no I C R C  .program element e x i s t s  because these commitments have been 

a p p r o p r i a t e l y  r e f e r r e d  t o  DOE. A few commitments w i t h  except ions a re  a l s o  

d iscussed b r i e f l y .  

Th i s  r e p o r t  was forwarded t o  t h e  DOE f o r  comments and approval  on 15 February 

1982. No changes have occu.rred s ince  t h a t  date. 

8- 38 



Hazards 1den t i  f i c a t i o n  Summary Report 

HAZARDS IDENTIFICATION SUMMARY REPORT 

The Hazards I d e n t i f i c a t i o n  Summary Report  was prepared t o  upda te  the 

Phase 0  P re l im ina ry  Hazards Ana lys is  Reports f o r  each process area o f  t he  

Demonstrat ion P lan t .  The update reviews i d e n t i f i e d  major  haz'ards o f  ope ra t i ng  

equipment f o r  each p l a n t  area, which cou ld  l ead  t o  hazardous exposures t o  ' 

p l a n t  personnel  o r  t he  general  pub1 i c .  The rev iews cons idered were s a f e t y  

f rom t o x i c  m a t e r i a l s ,  f i r e s ,  exp los ions and. h i gh  pressures.  The most s i g n i f i c a n t  

hazards, i . e: , those w i  t.h t he  g rea tes t  consequence upon occurrence, have been 

q u a l i t a t i v e l y  i d e n t i f i e d  f o r  each pr-ocess area; Methods t o  e l i m i n a t e  o r  

c o n t r o l  the  p o t e n t i a l  hazards were a l so  developed. 

Th is  r e p o r t  was forwarded t o  t he  DOE f o r  comments on 25 January 1982. No 

changes t o  t h e  r e p o r t  were made du r i ng  t he  Post -Basel ine per iod .  



12.0 CONSTRUCTION STRATEGY 

The c o n s t r u c t i o n  o f  t h e  f a c i l i t y  w i l l  be accomplished through t h e  serv ices  

o f  a  Cons t ruc t i on  Manager/Constructor (CM/C), se l ec ted  e a r l y  i n  Phase I. The 

CM/C w i l l  p repare a  d e t a i l e d  Cons t ruc t ion  Management P lan d u r i n g  t he  remainder 

o f  Phase I, desc r i b i ng  t h e  manner i n  which r e s p o n s i b i l i t i e s  w i l l  be discharged 

d u r i n g  Phase I 1  o f  t h e  P ro j ec t .  

For  t h e  P r o j e c t  Base l ine ,  I C R C  decided t o  use a  c o n s t r u c t i o n  s t r a t e g y  

based on accompl ish ing t h e  necessary work on a  " l e a s t  c o s t  bas is . "  Wi th  t h i s  

approach, t h e  method o f  execu t ion  f o r  each of t he  c o n s t r u c t i o n  packayes w i l l  

be determined as t h e  des ign  work i s  completed. T.he choice between Lump Sum, 

U n i t  P r i c e ,  and d i r e c t  h i r e  ( f o r c e  account) w i l l  be made by t a k i n g  i n t o  account 

c o s t  and schedule impacts ( r i s k / b e n e f i t )  as t he  p r o j e c t  develops. I n  t h i s  

manner, maximum f l e x i b i l i t y  w i l l  be mainta ined t o  op t im i ze  schedule and c o s t  

b e n e f i t s  o f  each method o f  con t rac t i ng .  Lump sum con t rac ts '  a re  t he  p r e f e r r e d  

method o f  con t rac t i ng ,  a l though  many f a c t o r s  must be cons idered a t  t he  t ime o f  

c o n t r a c t o r  se l ec t i on .  Ihe present  consrrucrlon s t ra tegy  def l r ies  82 sepd~.a te  

des ign  c o n s t r u c t i o n  packages. Th is  subd i v i s i on  o f  t h e  work Is based on t h e  

c a p a b i l i t y  t o  combine l o g i c a l  s k i l l s  and techniques i n  c o n s t r u c t i o n  w i t h i n  t h e  

framework o f  c u r r e n t  eng ineer ing  schedules. A s  d e t a i l e d  eng ineer ing  and 

equipment procurement progress,  t h e  s i ze ,  number, and con ten t  o f  t he  packages 

w i l l  be ad jus ted  t o  s u i t  t h e  needs o f  t he  p r o j e c t .  

The Cons t ruc t ion  Management P lan w i l l  develop t h e  s t r a t e g i e s  f u r t h e r ,  as 

w e l l  as address a t  l e a s t  t he  f o l l o w i n g  items: 

A. Maximum use s h a l l  be made o f  f i x e d - p r i c e  con t rac t s .  Force account 

( d i r e c t  h i r e )  work s h a l l  be acceptab le  i f  i t  i s  cost /schedule j u s t i f i e d  

and meets the p r o j e c t  ob j ec t i ves ,  

8. The P lan  s h a l l  cons ider  t h e  a v a i l a b l e  c o n s t r u c t i o n  c o n t r a c t o r s  

throughout t h e  count ry ,  t h e i r  i n d i v i d u a l  s i zes ,  c a p a b i l i t i e s ,  and 

work loads. 

C. M i n o r i t y  and smal l  businesses s h a l l  be cons idered i n  e s t a b l i s h i n g  

package s izes .  

D. The P lan  s h a l l  d e f i n e  t he  work scope i n  t h e  packages c o n s i s t e n t  w i t h  

t h e  s t r onges t  area o f  work matching t h e  a n t i c i p a t e d  b idders .  
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E. The P lan  s h a l l  de f ine  i n  d e t a i l  t h e  procurement r e s p o n s i b i l i t y  o f  

t he  CM/C and i n t e r f a c e  management w i t h  a rea-con t rac to r -se lec ted  

supp l i e r s .  

F. The Plan s h a l l  i d e n t i f y  a l l  f a c i l i t i e s  and se rv i ces  b e i n g p r o v i d e d  

by  t h e  CM/C. 

The Cons t ruc t ion  Management P lan w i l l  a l s o  d e f i n e  t h e  a d m i n i s t r a t i v e  and 

t e c h n i c a l  p o l i c i e s  and procedures used t o  gu ide t he  c o n s t r u c t i o n  o f  t h e  Demon- 

s t r a t i o n  P l a n t ,  such as c o s t  and schedule progress measurement and r e p o r t i n g ,  

v e h i c l e s  and equipment r e n t a l  and usage, and m a t e r i a l s  management. The con- 

s t r u c t i o n  management procedures have been t e s t e d  and i nco rpo ra te  proven exper ience 

from a  v a r i e t y  of power, i n d u s t r i a l ,  and pet rochemica l  p r o j e c t s .  

The serv ices  p rov ided  by t he  P r o j e c t  Management s t a f f  w i l l  c o n s i s t  o f  t he  

f o l l o w i n g :  

a. Planning,  Cost, and Es t ima t i ng  Cont ro l  

b .  Procurement and Contract  Adm in i s t r a t i on  

c.  Exped i t i ng  

d. Engineer ing and Design 

e. Cons t ruc t ion  Surveying 

f .  Cont rac to r  and C r a f t  O r i e n t a t i o n  and T r a i n i n g  

g. Cons t ruc t ion  I nspec t i on  Cont ro l  

h. M a t e r i a l  Handl ing,  Con t ro l ,  and Warehousing 

i. Timekeeping and Account ing 

j. Safety  and Secu r i t y  

k .  Labor Re la t ions  

1. Computer Serv ices 

m. Document Con t ro l  and Reproduct ion 

n. P repara t ion  and Review o f  Cons t ruc t ion  Management Procedures.  

I n  a d d i t i o n ,  t h e  s i t e  w i l l  be d i v i d e d  i n t o  f o u r  area o f f i c e s ,  each concerned 

w i t h  a  s p e c i f i c  p a r t  o f  t h e  process systems under cons t ruc t i on .  Each area 

o f f i c e  w i l l  be s t a f f e d  by  t he  CM/C, s p e c l a l i s t s  f rom the  eng ineer ing  con t rac to r s ,  

equipment supp l i e r s ,  I C R C ,  and DOE suppor t  con t rac to r s .  ' I n  t h i s  manner, t he  

t e c h n i c a l  dec is ions  and t h e  cost/schedule cons ide ra t i ons  w i l l  be made i n  t he  

most exped i t i ous  way. 

The CM/C w i l l  f u r n i s h  t he  bas i c  u t i l i t y  systems and se rv i ces  t o  t h e  

va r i ous  area subcont ractors  t o  min imize cos ts  and c o n f l i c t s . a n d  t o  ma in ta i n  

c o n t r o l .  
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These systems and se rv i ces  w i l l  i nc lude :  

1. San i t a r y  systems 

2. Waste d isposa l  

3. D r i n k i n g  water  

4. E l e c t r i c  power f o r  o f f i c e s  and heat  f o r  a l l  areas up t o  2500 kV 

5. Per imeter  s e c u r i t y  

6. -. S i l e  sdrety prsgrnms . + .  , 

7. S i t e  f i r e  p r o t e c t i o n  systems. . . t 

8 .  F i r s t  a i d  s t a t i o n  w i t h  nurse and al~ibulance f o r  emergency use 

9. Mai r i le~ lance o f  major access and roads 

10. Telephone t r u n k  l i n e  i n s t a l l a t i o n  

11. M a t e r i a l  warehousing and c o n t r o l  

. . 

A more d e t a i l e d  d e s c r i p t i o n  o f  t he  CM/C, o b l i g a t i o n s ,  r e s p o n s i b i l i t i e s ,  

and s t a f f i n g  a re  con ta ined  i n  .Volume 111, SWEC Cost and Schedule Basel ine,  

d i s t r i b u t e d  sepa ra te l y  t o  DOE on 3 1  March 1982. 

Since i t  has been decided n o t  t o  c o n s t r u c t  t h e  Demonstrat ion P l a n t  a t  t h e  

p resen t  t ime,  no f u r t h e r  work has been done on c o n s t r u c t i o n  s t r a tegy .  
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13.0 .COAL SUPPLY STRATEGY 

Pursu ing a  two-stage coa l  procurement s t r a t e g y  w i l l  a t t a i n  t he  goals  o f  

the  Demonstrat ion P l a n t  program. The coal  supply s t r a t e g y  w i l l  i n co rpo ra te  

t he  f o l l o w i n g  o b j e c t i v e s  t o :  assure a  feed coa l  supply  compat ib le  w i t h  scheduled 

p l a n t  opera t ions  and o v e r a l l  o p e r a b i l i t y  reqoi rements ,  ma in ta i n  f l e x i b i l i t y  t o  

cope w i t h  changing p r o j e c t  feed requirements and market c o n d i t i o n s ,  o b t a i n  

maximum va lue through o v e r a l l  y i e l d  e f f i c i e n c y ,  o b t a i n  reasonable p r i c e s  f o r  

coa l  de l  i ve red ,  develop curnpeti t i o n  and encourage smal l  business p a r t i c i p a t i o n ,  

and f a c i l i t a t e  t r a n s i t i o n  t o  commercial opera t ions .  

The s t r a t e g y  t o  achieve these goals  i s  con ta ined  i n - a  r e p o r t  e n t i t l e d  

I C K C  Coal Supply S t ra tegy ,  which has been submi t ted t o  DOE on severa l  occasions 

f o r  comments, w i t h  t h e  submission o f  t h e  l a t e s t  update be ing  26 March 1982. 

No f u r t h e r  work was done on coal  supply s t r a t e g y  d u r i n g  t h e  Post -Basel ine 

pe r i od .  
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14.0 MATERIALS SELECTION REPORT 

Th i s  r e p o r t  covers t h e  s e l e c t i o n  o f  m a t e r i a l s  f o r  t h e  Demonstrat ion 

P lan t .  I t  d iscusses t he  o v e r a l l  m a t e r i a l s  s e l e c t i o n  c r i t e r i a ,  process considera- 

t i o n s  t h a t  a f f e c t  m a t e r i a l s  s e l e c t i o n ,  u n c e r t a i n t i e s  i n  mak ing ' se l ec t i ons ,  and 

t h e  p l ans  f o r  t h e i r  removal. 

The r e p o r t  was forwarded t o  DOE on 15 February '1982 i n  response t o  i t s  

reques t  f o r  i n f o r m a t i o n  t o  suppor t  ' t he  doc&&ntati;n o f  t h e  ~ r o j e = t  Basel ine.  

I C R C  w i  1  1  update t h e  M a t e r i a l  s Se lec t i on  Report  d u r i n g  t h e  post -6asel  i ne 

p e r i o d  t o  i nco rpo ra te ;  t h e  l a t e s t  r e v i s i o n s  t o  t h e  M a t e r i a l s  Diagrams f o r  a l l  

areas o f  t he  p l a n t ;  t h e  l a t e s t  r e s u l t s  f rom on-going corrosion t e s t  pr.ogi'aLis 

conducted a t  va r i ous  p i l o t  p l a n t s  and research l a b o r a t o r i e s ,  and; t h e  da ta  

gaps and recommended areas where f u t u r e  research and t e s t  programs should  be 

concont r a ted .  
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15.0 1NITIAL.CATALYSTS AND CHEMICAL REQUIREMENTS 

The i n i t i a l  charges o f  c a t a l y s t s  and chemicals r equ i r ed  f o r  t he  Demon- 

s t r a t i o n  P l a n t  and t h e i r  r espec t i ve  es t imated  cos ts  i n  f i r s t - q u a r t e r  FY 82 

d o l l a r s  a re  l i s t e d  i n  Table 8.. Th is  l . i s t  excludes t h e  chemicals r equ i r ed ,  b u t  

y e t  t o  be determined, f o r  f i x i n g  t he  s o l i d  wastes. The l i s t  a l s o  excludes 

i n s i g n i f i c a n t  cos ts  f o r  s p e c i f i c  l aundry  and d ryc lean ing  chemicals t o  be used. 

The lone  r e v i s i o n  t o  t h e  r equ i r emen ts , f o r  i n i t i a l  c a t a l y s t s  and chemicals . . 

d u r i n g  t he  Post -Basel ine p e r i o d  was t he  e l i m i n a t i o n  o f . soda  ash from t h e  

Coker/Calc iner chemicals;  i t  was rep laced  by a  spent c a u s t i c  stream supp l i ed  

from the  Gas Systems Area. 



Table 8 
I n i t i a l  C a t a l y s t  and Chemical Requirements 

~ r e a ~  - 
OBLF 

BFW 

BFW 

BFW 

BFW, CW 

BFW, CW 

BFW 

BFW 

W T  

C W 

CW, POT, PROC W 

POT W 

PROC W 

WWT 

PROC W, WWT 

PROC W 

WWT 

WWT 

Mate r i  a1 

Hydrazi  ne 

Cycl ohexyl ami ne 

D i -  and T r i  sodi  um Phosphate 

S u l f u r i c  Ac id  

Caust ic  Soda 

Rock S a l t  

Sodium B i s u l  f i  t e ,  Dry 

Sodium B i s u l f i t e ,  S o l u t i o n  

Cuul i l l y  Tower I n h i b i t o r  

Ch lo r ine  

Sodium Hexametaphosphate 

L i q u i d  Alum. , 49% 

Q u i c k  Lime 

Lime 

P o l y e l e c t r o l y t e  

F e r r i c  Ch lo r ide  

Phosphoric Ac id  

Hydrogen Peroxide, 50% 

Defoamer 

Emu1 s i o n  Breaker 

Manganous Sul  f a t e ,  30% 

Scale I n h i b i t o r  

F e r r i c  S u l f a t e  

Dry Polymer 

Dust Supressant 

55 ga l  

270 g a l  

2,000 .I bs 

42,000 ga l  

10,000 ga l  

40,000 I b s  

300 I b s  

1,200. ga l  

14,000 l b s  

20,000 l b s  

100 l b s .  

18,000 g a l  

54,000 lb5  

54,000 l b s  

2,000 l b s  

5,000 ga l  

3,000 ga l  

2,000 ga l  

3,000 ga l  

3,500 ya'l 

1,000 ga l  

1,200 ga l  

200 I b s  

8,000 l b s  

300 ga l  

Estimated 
Cost ( 3 )  

MI I Crus t i ng  'Agont , 3 , t -m ga l  6,500 

ELECT D iese l  Futll , 725 ga l  750 
WWT Granular  Ac t i va ted  Carbon 176,400 1 bs 70,500 

M Powdered Ac t i va ted  Carbon 436,000 l b s  313,900 

BFW Cat ion  Resin, No. 1 509 cu  ft 25,500 

BFW Cat ion  Resin, No. 2 . 178 c u  f t  13,400 

BFW Anion Resin 509 cu, f t  71,300 

PROC W A n t h r a c i t e  1,770 cu  ft 17,700 

PROC W Sand 1,072 cu, ft 1,100 

Fuel Fuel O i l  420,000 ga l  503,000 

a ~ ~ ~ ,  B o i l e r  Feed Water; CW, Coo l ing  Water; POT W, Potable Water; PROC W, 
Process Water; ELECT, E l e c t r i c  Power; M, Wastewater Treatment; and MH, 
M a t e r i a l  Hand1 ing .  8-46 
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Table 8 (cont inued) 
I n i t i a l  C a t a l y s t  and Chemical Requirements 

Area - M a t e r i a l  
Est imated 

Q u a n t i t y  Cost (9)  

Cryogenic Systems 

ASU . Hydrocarbon Desiccant  . 100 cu  f t  20,000 

A c t i v a t e d  Carbon 150 cu  f t  15,000 

HPU " Mole Sieve 1,650 cu  f t  118,000 

R e f r i g e r a n t  1,500 cu  f t  1,400 

Scrub O i l  4,500 ga l  40,000 

Gas Systems 

G a s i f i c a t i o n  

Compression 

S h i f t  

Sel ex01 

DEA 

C l  aus 

Beavon 

SRC Process 

SRC 

F l o c c u l a t i n g  Agent 

Caust ic  Soda 

Chelate ' 

NOX C a t a l y s t  

S h i f t  Ca ta l ys t s  

Selexol  S o l u t i o n  
i > 

R e f r i g e r a n t  

Diethanolami ne 

A n t i  foam 

Cor ros ion  I n h i b i t o r  

Caust ic  Soda, 50% 

A c t i v a t e d  Carbon 

Claus C a t a l y s t  

Hydrogenation C a t a l y s t  

~nthr 'aquin'one-2,7 D isu lphon ic  

Ac id  (ADA) 

Vanadi um s o l  u t i  on 
, 

Caust ic  Soda 

Process Solvent  

Dowthei-m A 

~ r i  t i c a l  Sol vent  

3,500 I b s  

( I n c l  i n  DEA) 

17,500 l b s  

650 cu  f t  

5,825 cu f t  

210,000 ga l  

83,000 l b s  

4,000 ga l  

50 ga l  

50 ga l  

120,000 ga l  

50 cu  f t  

4,410 cu  , f t  

640 cu  f t  

10,800 I b s  

19,600 l b s  

( I n c l  i n  DEA) 

801,000 g a l  

30,000 g a l  

270,000 ga l  
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Area 

EBH 

H y d r o t r e a t e r  

Methanator 

Table 8 (cont inued) 
I n i t i a l  C a t a l y s t  and Chemical Requirements 

M a t e r i a l  

Coke and L i q u i d  Products 

Co ker/Cal c i  n ~ r  A n t i  foam 

Dus t -Se t t l  i n g  O i l  

Ethylene G lyco l  

BFW Chemical s  

Hydro t reat1  ng Cata lys t  

Ebul l a t i n g  Pump Seal O i l  

F i l m i n g  Amine 

Neu t ra l  i z i  ng A m i  ne 

Hydro t rea t i ng  C a t a l y s t  

Methanator C a t a l y s t  

450 I b s  

180,000 1 bs 

610 ga l  

350 ga l  

C55,000 1 bs 

21,600 ga l  

2,232 l b s  

360 l b s  

4U,000 1Bs 

1,315 cu ft. 

Lubricants --- 

Es t ima ted  
Cost ($1 
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16.0 SPARE PARTS SUPPORT DATA 

PREMISE 

A p l a n t  cannot operate  s u c c e s s f u l l y  f o r  any p e r i o d  w i t h o u t  t he  a v a i l a b i l i t y  

o f  p r o p e r l y  se l ec ted  spare p a r t s .  Th i s  s e c t i o n  o u t l i n e s  t h e  bas i s  f o r  ICRC's 

es t imate  o f  spare p a r t s  t o  be p rov i ded  f o r  t h e  S R C - I  Demonstrat ion P lan t .  

OBJECTIVE 

I C R C  in tends  t o  ma in ta i n  s u f f i c i e h t  spare p a r t s  and m a t e r i a l s  a t  t h e  

p l a n t  s i t e  i n  o rder  t o  p rov i de  f o r  immediate replacement o r  r e p a i r  o f  worn o r  

damaged p a r t s  d u r i n g  p reven t i ve  maintenance i nspec t i ons  and overhauls ,  and t o  

p rov i de  insurance f o r  major equipment t h a t  i s  sub jec t  t o  c a t a s t r o p h i c  f a i l u r e ,  

which cou ld  r e s u l t  i n  long,  c o s t l y  p l a n t  shutdowns i f  spares were unava i lab le .  

The spares f o r  insurance a re  expensive,  and r e q u i r e  long- lead  d e l i v e r y  t imes.  

A lso,  t h e i r  absence resu lLs  I n  l eng thy  p l a n t  outages. However, they  do have a  

low probabi  1  i t y  o f  f a i l u r e .  

COSTS OF SPARE PARTS 

There a re  severa l  ways t o  es t imate  t he  cos ts  o f  spare p a r t s .  

1. Es t ima t i ng  t h e  Cost o f  Spare Pa r t s  f rom a  D e t a i l e d  Machinery and Equipment L i s t  

Th is  method i s  c u r r e n t l y  i m p r a c t i c a l ,  because f i n a l  equipment s e l e c t i o n s  

w i l l  no t  be made f o r  some t ime  and o n l y  a  gener i c  equipment l i s t  i s  a v a i l a b l e .  

A lso,  t h i s  method i s  ve ry  t ime  consuming. 

2. Es t ima t i ng  t h e  Cost o f  Spare Pa r t s  as a  Percent o f  To ta l  P l a n t  1nvest.ment 

Th is  method i s  p o s s i b l e  i f  compat ib le  f i g u r e s  a re  used, such as esca la ted  

replacement cos ts  o f  spare p a r t s  and esca la ted  t o t a l  p l a n t  investment.  For  

example, t h e  Operat ions Department o f  A i r  Products and Chemicals, I n c .  has a  

$43.2 m i  11 i o n  i nven to r y  i n  spare p a r t s  t o  serve $1.072 b i  11 i o n  i n  p l a n t  i n v e s t -  

ments (1980 f i g u r e s ) .  Both amounts a re  esca la ted,  o r  replacement,  cos ts .  A 

$43.2 m i l l i o n  i nven to r y  o f  spare p a r t s  represents 4.03% o f  t h e  t o t a l  p l a n t  

i nves tment. 

8-49 
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3: E s t i m a t i n g  t h e  Cost o f  Spare Pa r t s  as a  Percent o f  To ta l  

M a t e r i a l s  and Equipment Costs i n  t h e  P l a n t  

~ e n e r a l l y ,  t h e  c o s t  o f  m a t e r i a l s  and equipment purchased f o r  p l a n t  con- 

s t r u c t i o n  i s  about  50% o f  t h e  t o t a l  p l a n t  investment.  I f  t h i s  c o s t  i s  used i n  

Method 2, t h e  c o s t  o f  spare p a r t s  would be 8.06% o f  t he  m a t e r i a l s  and equipment 

used f o r  p l a n t  c o n s t r u c t i o n .  

Examples o f  t h e  spare-par ts  cos ts  f o r  o t h e r  r e c e n t l y  cons t ruc ted  f a c i l i t i e s  

u s i n g  t h i s  met-hod a r e  l i s t e d  below. 

. . 
a. P o l y v i n y l  C h l o r i d e  Fac i  l i t y  ( A i r  Products d i d  Chemicals, I nc .  , 

Cal v e r t  C i t y ,  Kentucky) 

T o t a l  investment  $69,793,289 

To ta l  m a t e r i a l  and equipment cos ts  

To ta l  spare -par t  cos t s  

M a t e r i a l  and equipment cos ts  as a percen t  47.796 

of t o t a l  investment  

Spare-par t  cos ts  as a  percen t  o f  t o t a l  investment  ' 3 . 6 %  

Spare-part  cos t s  as a  percen t  o f  m a t e r i a l  and 7.7% 

equipment cos t s  

b. A i r  Separat ion Fac i  1 i t y  ( A i r  Products and Chemicals, I nc .  , LaPorte; Texas) 

To ta l  p l a n t  investment  

To ta l  m a t e r i a l  and equipment c o s t  

T 6 t a l  ~ p a r e - ~ a r - b  cos t s  

Materia.1 and equipment cos ts  as a  percen t  48.6% 

o f  t o t a l  investment 

Spare-part  cos ts  as a  percen t  o f  t o t a l  1.99% 

investment  ( t h r e e  p l a n t s )  

Spare p a r t  cos t s  as a  percen t  o f  t o t a l  m a t e r i a l  4.10% 

and equipment cos ts  ( t h ree  p l a n t s )  
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Spare-par t  cos t s  as percen t  o f  c o s t  o f  one p l a n t  5.99% 

Spare-part  cos t s  as percen t  o f  m a t e r i a l  and 12.32% 

equipment cos t s  o f  one p l a n t  

A t  t he  LaPor,te i n s t a l l a t i o n  t he re  .were t h r e e  i d e n t i c a l  p l a n t s ,  which 

r e s u l t e d  i n  cons iderab le  savings f o r  spare p a r t s .  Al though more spares were 

p rov ided  f o r  t h r e e  p l a n t s  than  f o r  one, t h e  amount was n o t  p r o p o r t i o n a l  t o  t h e  

number o f  p l a n t s .  Major  spares we re ' no t  dup l i ca ted .  

c., Exxnn Donor So lven t  (EDS) F a c i l i t y  (Exxon, Baytown, Texas) 

To ta l  p l a n t  investment  

Mate r i  a1 s  and equipment c o s t  

Spare-part  cos t s  

Spare-part  cos t s  as percen t  o f  m a t e r i a l s  and 3.33% 

equi  pment 

M a t e r i a l s  and equipment cos ts  as percen t  of 37.5% 

t o t a l  p l a n t  investment 

The c o s t  f o r  equipment a lone ($20,000,000) i s  44.4% o f  t h e  t o t a l  m a t e r i a l  

and equipment cos ts .  No spare p a r t s  a re  p rov ided  f o r  insurance f o r  major 

equipment (e.g. ,  r o t o r s ,  gear. se ts ,  tube bundles).  Th is  i n f o r m a t i o n  was 

obta ined f rom Bob Paine, EDS P l a n t  Manager. 

H-Coal F a c i l i t y  (Ashland Syn the t i c  Fuels,  I nc .  , C a t l e t t s b u r g ,  Kentucky) 

To ta l  es t imated  c o s t  o f  f a c i l i t y  $300,,000,000 

Cnst o f  spare p a r t s  and n l a l e r i a l s  

Spare p a r t s  $ 2,500,000 

General s t o r e s  $ 1,500,000 

Ebul 1  a t i  ng pump $ 750,000 

$ 4,750,000 

Estimated c o s t  o f  equipment and m a t e r i a l s  (0.45 x  $300,000,000) = $135,000,000 

Spare-part  cos ts  as percen t  o f  p l a n t  c o s t  = 1.58% 

Spar@-par t  cos t s  as percer~C o f  equipment and m a t e r i a l s  = 3.52% 
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, T h i s  i n f o r m a t i o n  was ob ta ined  from Herber t  Bocook, Maintenance Superin- 

tendent  a t  the  H-Coal P lan t .  Few insurance spares were p rov ided  f o r  major 

equipment f a i l u r e ,  and Ashland s t a t e d  t h a t  p l a n t  a v a i l a b i l i t y  has s u f f e r e d  

because o f  a  l a c k  o f  adequate spare pa r t s .  

Cap i t a l  investment  f o r  t he  Demonstration P l a n t  i s  no t  considered t o  be a  

reasonable bas is  f o r  e s t i m a t i n g  t h e  c o s t  o f  spare p a r t s ,  because t h e r e  a re  a  

number o f  e x t r a o r d i n a r y  cos t s  beyond those normal ly  i ncu r red  i n  a  p r o j e c t .  

Such cos ts  i n c l u d e  t h e  e x t r a  cos ts  t o  engineer and design p ro to t ype  technology; 

t o  conform t o  e x t r a o r d i n a r y  management-control systems; t o  cope w i t h  repeated 

de lays and schedule changes ou t s i de  o f  t he  c o n t r o l  o f  p r o j e c t  management; t o  

i n v e s t i g a t e  and meet spec ia l  e r~v l r onmer~ ta l  and i n d u s t r i a l  hygiene c o n s t r a i n t s ;  

and t o  coord ina te  and i n t e g r a t e  t h e  designs among many con t rac to rs .  Thus, t h e  

b e s t  bas i s  f o r  e s t i m a t i n g  t h e  spare-par t  requirements seems t o  be us ing  a  

percentage of t h e  m a t e r i a l s  and equipment costs .  A 1  though o n l y  one f a c i  1 i ty  

i s  be ing  const ructed,  t h e r e  w i l l  be considerable d u p l i c a t i o n  o f  equipment 

(e.y. ,  pumps, compressors, and heaters)  making i t  poss ib l e  t o  reduce t he  c o s t  

o f  spare p a r t s  expressed as a percentage o f  m a t e r i a l s  and equipment costs .  

I ns tead  of cons ide r i ng  a  f a c t o r  o f  4% o f  t o t a l  c a p i t a l  investment o r  8% o f  

m a t e r i a l s  and equipment cos ts ,  a  f a c t o r  o f  5% o f  m a t e r i a l s  and equipment cos ts  

i s  more r e a l i s t i c ,  a l though minimal. On t h i s  bas is ,  t he  spare p a r t s  budget 

would be c a l c u l a t e d  as f o l l ows :  

Spare p a r t s  budget = 0.05 x  $609,100,000 = $30,460,000 

This  5% f a c t o r  i s  an o v e r a l l  average t o  cover a l l  equipment and ma te r i a l s  

and must no t  be used as a guide f o r  i n d i v i d u a l  p ieces o f  equipment. Some 

machinery w i l l  r e q u i r e  a  r e l a t i v e l y  h i g h  cos t ,  o r  f a c t o r ,  f o r  spare par - ls ,  

whereas o the r  equipment w i l l  r e q u i r e  minimal spare p a r t s  o r  none a t  a l l .  The 

f o l l o w i n g  examples i l l u s t r a t e  t h i s  p o i n t :  

O C e n t r i f u g a l  compressors: 40 t o  45% o f  compressor c o s t  

O Rec ip roca t ing  compressors: 25 t o  30% of compressor c o s t  

O Rec ip roca t ing  s l u r r y  pumps: 20 t o  25% o f  pump c o s t  

O Storage tanks: minimal spare p a r t s ,  e.g., gaskets and r e l i e f  val.ves 

O Disso lvers :  minimal spare p a r t s ,  e.g., gaskets and r e l i e f  va lves 

O F r a c t i o n a t i n g  columns: minimal spare p a r t s ,  e. g. , gaskets, r e l i e f  

valves, and bubble caps 
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O F lash  drums: minimal spare p a r t s ,  e .g . ,  gaskets and r e l i e f  va lves 

O Pip ing :  minimal spare p a r t s ,  e. g . ,  f l anges  and gaskets 

SELECTION OF SPARE PARTS 

I C R C  i n t ends  t o  have t h e  Area Cont rac to rs  make t he  i n i t i a l  s e l e c t i o n  o f  

spare p a r t s  based on t he  Master P r o j e c t  Procedure and Spare Pa r t s  Gu ide l ines ,  

which have been prepared f o r  t h e  p r o j e c t .  The g u i d e l i n e s  cover mechanical and 

e l e c t r i c a l  equipment, and i ns t r umen ta t i on  r e l a t e d  t o  t h e  f o l l o w i n g  equipment 

and systems: 

A g i t a t o r s  and mixers  . ' 

Conveyors (e.g. ,  b e l t ,  screw, and bucket )  

Compressors (e-g ' . ,  r e c i p r o c a t i n g ,  c e n t r i f u g a l , '  and r o t a r y )  

Engines 

Expanders 

I n d u s t r i a l  fans 

F i l t e r s  (e .g . ,  r o t a r y  and dus t  c o l l e c t i o n )  

Pumps ( c e n t r i f u g a l ,  r e c i p r o c a t i n g ,  vacuum, and r o t a r y )  

Speed changers (reducers and inc reasers )  

Coo l i ng ' t owe rs  

Steam t u r b i n e s  

R e f r i g e r a t i o n  equipment 

Motors (synchronous and i nduc t i on )  

Valves ( r e l i e f ,  c o n t r o l ,  b lock ,  and t h r o t t l i n g )  

E l e c t r i c a l  equipment (e .g . ,  alarms, b a t t e r i e s ,  s t a r t e r s ,  r e l a y s ,  

s w i t c h  gear,  t rans fo rmers ,  generators ,  and e x c i t e r s )  

I ns t r umen ta t i on  (e. g. , f low,  l e v e l ,  temperature,  and pressure i r i k t r u -  

ments, p l u s  pressure switches and pressure gauges) 

Heat exchanger equipment (bundles and tubes) 

Furnaces and b o i l e r s  

A i  r f a n  coo le r s  

Pressure vesse ls  ' 

Sheaves and V -be l t s  

Other equipment 

I n  most cases, t h e  Gu ide l ines  a re  t abu la ted  (samples a re  a t tached) .  

Spare p a r t s  f o r  some i tems w i l l  be recommended as a  percen t  o f  t h e  t o t a l  

B- 53 



Spare Par ts  Support Data 

number o f  u n i t s  i n s t a l l e d .  A copy o f  t he  Master P r o j e c t  Procedure MPP 6-2, , 

Spare Pa r t s  and Specia l  Tools Requirements, i s ' a l s o  at tached. 

The spare p a r t s  s e 1 e c t e d . b ~  t h e  Area Contractors  w i l l  be reviewed f o r  

a d d i t i o n s  and d e l e t i o n s  be fo re  purchase orders a re  placed. 

SPARE-PARTS BUDGETS FOR AREAS .,  . 

The c o s t  o f  spare p a r t s  as a percentage o f  investment w i l l  vary  among the  

va r i ous  process areas o f  t h e  Demonstration Plant; as i t d i d  f o r  equipment, f o r  

t h e  f o l l o w i n g  reasons: t h e  type and complex i ty  o t  t he  opera t ion ;  t he  deyrqee 

nf p r o t o t y p e  and new-appl icat ion technology and equipment invo lved ;  t he  expected 

c o r r o s i o n  problems; t h e  spare-par t  requirements and costs ;  t he  l e v e l  O f  prevenLive 

and r e c u r r i n g  maintenance r e q u i r e d  t o  support  t he  area. 

I C R C  eva luated these cond i t i ons  and t h e  types o f  m a t . ~ r i a l s  and equipment 

used i n  t he  process areas. Factors  were assigned t o  each process area t o  

represen t  the  es t imated  c o s t  and thus t he  budget f o r  spare p a r t s  as a percentage 

o f  t h e  m a t e r i a l s  and equipment cos ts  t h a t  were inc luded  i n  t he  Basel ine Cost 

Est imate prepared by t h e  Area Contractors  and I C R C .  These percentages, t he  

cos t s  o f  m a t e r i a l s  and equipment, and t he  resu  l ti ng spare-parts budge,ts fur. 

each area a re  t a b u l a t e d  below: 

M a t e r i a l  & 
equipment Spare-parts 

cos ts  budget 
Area . Fac to r  (%) (MM $1 (MM $1 

SHC Process 

Coke and L i q u i d  Products 

Cryoyeni c (ASU) 

Cryogenic (HPU) 

Gas Systems 

Outs ide B a t t e r y  L i m i t s  Fac i  1  i t y  

Cent ra l  Contro l  System 

I C R C  ( c a p i t a l  ope ra t i ng  equipment) 

The t o t a l  budget o f  $30,400,000 f o r  spare p a r t s  i s  i n  subs tan t i a l  agreement 

w i t h  t h e  $30,460,000 es t imate  developed above by us ing  an o v e r a l l  f a c t o r  o f  

5%. The Revised Cost Basel ine w i l l  use t he  $30,400,000 budget. 
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TABLE NO. 1-2 

SPARE PARTS REQUIREMENTS 

FOR 

Compressor, centrifuual 

. . .  . . 

SPARE PART DESCRIPTION ' 

NOTES 
(1) THE PARTS LISTED ARE THE PRINCIPAL PARTS ONLY. ANY OTHER PARTS NOT 

INDICATED HERE SHOULD BE CONSIDERED FOR THE RECOMMENDATION IN QUANTITIES 
CONSISTENT WtTH THE ABOVE TABLE. 

U) THESE PARTS MAY BE ORIGINAL PART MANUFACTURERS (OPMI PARTS. REFER TO . , 

SECTION G FOR FURTHER INFORMATION ON SPARE PARTS RECOMMENDATIONS. 
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TABLE NO. 1-2 

SPARE PARTS REQUIREMENTS 

FOR 
Compressor, centifugal 

PAGE 2 OF 2 

SPARE PART DESCRIPTION 
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TABLE NO. 

SPARE PARTS REQUIREM'ENTS 

FOR 

Compressor, reciprocating 

NOTES 
(11 'THE PARTS LISTED ARE THE PRINCIPAL PARTS ONLY. ANY OTHER PARTS NOT 

INDICATED HERE SHOULD BE CONSIDEREO FOR THE RECOMMENDATION I N  WANTITI.ES 
CONSISTENT WITH THE ABOVE TABLE. 

(2) THESE PARTS MAY BE ORIGINAL PART MANUFACTURERS (OPM) PAR=. REFER tO 
SECTION G FOR FURTHER INFORMATION ON SPARE PARTS RECOMMENDATIONS 

(9 
ITEM 

1 
2 

3 - 
4 

5 
6 

7 

8 

NO. OF Compressors INSTALLED 

-- D O N 7  COUNT INSTALLED SPARES 
SPARE PART DESCRIPTION 

1 ( 2 ) 3 1 4 l 5  O R M O R E  
! QUANTITIES TO BE SPARED 

2 Piston Rings - se t  for each cyllnder 111 

1 

2 2 

1  

1 

1 

1 

Pfston (each s ize)  
Piston Rod - each piston rod slze 
Crosshead ~ 4 t h  shoes ' 

Crosshead shoes ( se t  o f  2 )  
Conrod 

1 j 1 9 
- 

2 
~ 1 1 1 1 1  
( 1 1 1 2 2  

1 
! I 1 2 2 2  
) 1 1 1 1 1  

1% 

1 

1 

1 

for a l l  cylinders I 

for a l l  cylinders 

Unloading Valves ( se t )  - l nc ludes~~va lve~  
- --- 

1 1 1  

2 

2 

Suction Valves ( s e t )  - includes valves 
for a1 1 cy1 i nders 

Discharge Valves ( se t )  - includes valves 

2 

2 

1  

1 
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TABLE NO. 1-3 

SPARE PARTS REQUIREMENTS 

FOR 

Cornpressoi, reciprocating 

SPARE PART OESCRlPT ION 

CORM 8002 ( V a l )  



TABLE NO. I -3 

SPARE PARTS REQUIREMENTS 

FOR 

Compressor ,  r e c i p r o c a t i n g  

I I NO. OF Compressors  INSTALLED 

SPARE PART DESCRIPTION 

I 1 A 

I 

I b 



SPARE PARTS REQUIREMENTS 

FOR 

Valve. Pressure Relief 

I I I NO. OF valves INSTALLED I 
(1 1 

ITEM SPARE PART DESCRIPTlON 

NOTES 
(1) THE PARTS LISTED ARE THE PRINCIPAL PARTS ONLY. ANY OTHER PPRTS NOT 

INDICATED HERE SHOULD BE CONSIDERED FOR THE RECOMMENDATION I N  QUANTlftES 
CONSISTENT WITH THE ABOVE TABLE. 

U1 THESE PARTS MAY BE ORIGINAL PART MANUFACTURERS (OPM) PARTS. REFER TO 
SECTION G FOR FURTHER INFORMATION ON SPARE PARTS RECOMMENDAnONS. 
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Project: SRC-I DEMONSTRATION PLANT, NEWMAN KENTUCKY 
. . 

MASTER PROJECT PROCEDURES 
: , S '  . - 

SPARE.PARTS AND SPECIAL TOOLS REQUIREMENTS , +  ,, . . .  

The objective of t h i s  procedure i s  t o  establish the requirements for  Area 
. .. . - ,. 

Contractors' spare :.and spei ial  tools  1 t  addresqs shelf I 
. . .  

spares and not ins ta l  1 ed spares: requirements for  the'  1 a t t e r  'are defined", 
. . 

i n  dthe Process Design Cri ter ia .  
I 

2.0 GENERAL: 

I 
\ 

Throughout t h i s  procedure the spare parts  refers  t o  normal and insurance 
spares and special tools  as required for  start-up and continuous operation i 
of the equipment fo r  330 days/yr for  .two (2) years. Insurance spares are .  ; 
required t'o prevent long outages resulting from catastrophic failures: 
Each Area Contractor shall  establish a spare parts program enabl-ing .him .. 

t o  correct ly recommend spares, t o  procure approved items and t o  maintain 

. spares -records. . . 

. . . . .  
. ,  . , 

3.0 AREA CONTRACTOR SPARE PARTS. PROGRAM: , .. , . ,  . . 
. , 

' ,  . .. 
Each Area Contractor shall:  establ ish and maintain a. program to rec6hend . . .  

and t o  procure a l l  spare parts  i n  his part icular  area of responsibility. 

The progr-an1 must include a t  l eas t  the following featu,res: 

I a) . Central Coordination 

1 b Control Log t o  assure a1 1 purchased equipment and material has been I 
I considered fo r  spare requi rem 

1 1 78 Jan. 02 1 R. M. ~ r o h  ud,* 

I 
~p~ 

- 
UEVlSlON 1 DATE APPROVALS I 

c n ~ ~  o r ? ]  (3/801 8-61 
I ,  
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c) Spare Parts Analysis which shall include a review of Vendor's recom- 
mendati ons. 

d) Cost Control System. 
e)  Spare Parts Purchasing 

f) Expedi ti ng/Tracki ng System 
g) Spare Parts Packaging Requirements which shall consider probable 

storage condi t.innc. 
h) Spare Parts Records t o  enable ICRC to  locate, identify, code, and 

catalog the spare parts and identify the equipment for which they 
were purchased. / 

4.0 ICRC RESPONSIBILITIES: I 
ICRC's Project Manager i s  responsible for overall supervision of the Area 
Contractor's spare parts program. ICRC' 6 Manufact.ilring Department i s  i 

assigned t o  review the Contractor's Spare Parts recommendations, check 1 
! 

the Area Contractor's spare Parts Program, t o  maintain overall spares 
records. and t o  advise on spare parts requirements. 

5.0 SPARE PARTS RECOMMENDATIONS: 

Area Contractors should consider a t  least  the following factors when 

recommending purchase of spare parts: 

a) 711e pr?obability that  the part will f a i l  or be used. 

b)  The impact on plant operation of part  failure. 
c)  The repai'rabi 1 i ty of. the part. 
d)  The availabi l i ty of the replacement parts. 
e)' The avai 1 abi 1 i t y  of a temporary substitute such as: leased equipment, 

process a1 terat ion,  increased 1 abor etc. 

f )  The ab i l i ty  t o  fabricate the part from stock materials. 

g) The cost of the spare part. 

h) The affect  on safety of not h a v i n g  the spare part. 

1 

. I 

MASTER PROJECT PROCEDURES' 
AREA CONTRACTOR SPARE 

PARTS REQUIREMENTS 
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- 

i) The impact of rep1 aci ng a component part as compared .to rep1 aci ng 1 
the complete assembly or unit. - * 

j) The use of common spare parts for various pieces of equipment. 

k) The probable lead time between recognizing, the need for replacing 

the part and actually needing the part. 

6.0 GUIDELINES FOR SPARES SELECTION: . . 

. . 
ICRC will provide charts indicating the typi'cal quanti ti,es ,of spares 

required for various types and numbers of equipment. Examples are included 
on pages 6 to 9. 

7.0 ORIGINAL PART MANUFACTURER'S INTERCHANGEABLE SPARE PARTS: 
I 

I 

. i 
Equipment suppliers frequently purchase some components of their equip- 

ment from other manufacturers. Different pieces of equipment may include 

identical components.. Examples are bearings, V-belts, seals, gaskets, 

lubricants, nuts and bolts or other such 'items. It is essential, there- 

fore, that the Area Contractor keeps a record by component and not by 
equipment alone so that the stocking level of theje parts can be minimized. ' 
The Area Contractor.must segregate these,identical components from other 

spare parts and develop recommendations which take into account this 

mu1 tip1 ici ty. 

: 2 

The Area Contractor must prevent dupli.cation of V-belts, bearings, sheaves 

or other items which may be identical except for vendor name and identifi- 
cation number. Parts which have different. brand namcc but which are 1 
interchangeable must be grouped together before spare parts recommendations I 
are made., 

SPARE PARTS PROCUREMENT: 

8.1 Unless agreed to the contrary, the Area contractors shall submit to I 
ICRC, simultaneously with recommendations for equipment purchase, ,+I 



d e t a i l e d  l i s t  of Area Contractor recommended spares with un i t  prices.  

Upon I C R C  approval ,  the  Area Contractor wi l l  procure the  or ig inal  
' equipment and t;he spares  together.  . . .  

International Coal 
Refining Company 

Allentown. PA 

8.2 When i t  is  necessary t o  purchase equipment p r i o r  t o  a complete 

evaluat ion of spare p a r t s  requirements, the  Area Contractor may 

recommend the  equipment t o  be purchased but omit the  de ta i l ed  spare 

p a r t s  recommendation. However, the  Contractor sha l l  submit un i t  

. pr ices  and del ivery  t i m r ?  f o r  spares when recommending equipment 

purchase. U n i t  p r i ces  should be f ixed f o r  a minimum period of 180 

NUMBER 

AREA CONTRACTOR SPARE. 
PARTS REQUIREMENTS 

days. 

8.3 Original  Pa r t  Manufacturer's spares (mentioned e a r l i e r  i s  sec t ion 

7). The Area Contractor shall  -recomend.when spares should be 
procured from the de ta i l ed  l i s t s  of spares w i t h  un i t  pr ices .  

i 8.4 Two cop ies  of the spare part; purchase order must be prompt.ly de- 

l ive red  t o  t h e  ICRC Manufacturing department f o r  coding and catalog- 
ing purposes. 

i 
. I 

9.0 SPARE PARTS RECORDS: .--.. .-p 

The spare  p a r t  records a r e  t o  contain the  following information: 

a)  I d e n t i f i c a t i o n  of t h e  equipment f o r  which the  spare p a r t  i s  intended. 

This information should include equipment descr ip t ion,  equipment 

number, equipment supp l i e r  and purchase order. 
b) The equipment s u p p l i e r ' s  spare p a r t  number and descr ip t ion,  including 

t h e  type of material  from which the  spare was made. 

c) The o r i g i n a l  p a r t  manufacturer and h i s  p a r t  number. 
d )  Sectional  drawings showing locat ion,  p a r t  number, and t o t a l  quant i ty  

required.  
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e) Actual quantities of each spare part purchased 

' f) The' price of the individual spare part and of the total  quantity 

purchased. 

g) The weight of each part ,  both net weight and shipping weight. 

h) The delivery time for each part. 

i )  The interchangeability of the spare part with other equipment furnished 

on the project. 

10.0 SPARE PARTS PACKING: 

a The Area Con.tractor must assure that the spare parts are packaged 

separately from original equipment; are protected for long term 

storage; and, when appropriate, are packed individually. 

b) Also, the spares must be packed with the appropriate documentation j 
which shall include the purchase order number, Area Contractors 

reference number, and ICRC reference number. 

8-65 FORM BU1-1 1 Y I O )  



: SPARE GUIDELINES FOR BOILERS AND. EJECTORS 
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The minimum recommended spare .parts.  for .boilers and ' j e t  ejectors are: 
. . 

. - .  

MASTER PROJECT PROCEDURES 
NUMBER 

AREA CONTRACTOR SPARE 
PARTS REQUIREMENTS 

. 

Boi 1 ers  : ' .  i 
I 

I 
Tubes - 5 percent with a minimum of one of each type of tube. 
Tube plugs - 4 percent of the -number of 'tubes. 

Handhole and manhole gaskets - two complete sets .  1 , . , Refractory and insulation - 5 percent. 

Water yauye ylasres - anc cnmplcto s e t .  I 
Burners - see furnace burners. 
Low water cutoff devices - a l l  moving parts ,  replaceable electr ic  probes, 1 
f loa ts ,  e t c . ,  - one se t .  

J e t  Ejectors 

1. Nozz les  - one each size 
2. Diffusers - one each size 



SPARES GUIDELINES FOR AIR FIN COOLERS 

--.-- - 

Tubes - normally no spares required unless there are reasons t o  believe 

tha t  process problems.may cause darirage such as the severe stress corrosion 

International Coal 
Refining Company 

Allentown, PA 

fa i lure  problems experienced a t  the F t .  Lewis pi lot  plant on the a i r  

cooled exchanger cooling the over heads from the high pressure flash: 

tank. 

Plugs - Steel - 1 percent of total  required a l l  coolers. Brass or non- - ' 

ferrous - 2 percent of total  required a l l  coolers. i Plug gaskets - 5 percent of total  required a l l  coolers. ' 

! Cover plate gaskets - 100 percent of total required a l l  coolers. 

Tube support boxes ( i f  used) -,lo percent of total required a l l  coolers. 
i 

MASTER PROJECT PROCEDURES 
AREA CONTRACTOR SPARE 

PARTS REQUIREMENTS 
. . 

PAGE 7 OF 9 



!ACTOR SPARE 
I 

TABLE NO. 1-2 
SPARE PARTS REQUIREMENTS FOR 

CENTRIFUGAL COMPRESSOR 

No. of Compressors installed - Don't count installed sparts 
(1) . 1  2  3 4 5 or more 

I 
Item Spdre Parts ~ e s c r l ~ t i o n  Quantities to be spared 

1  Rotor - each t pe consisting of either 
shaft and impe y lers 'for axial compressorb 
or pinion and impellers for poster type 
compressor 1 1 1 1 1  

2 But 1 gear with integral shaft .(for poster I 

type compressor) 1 1 1 1 1  

3 Bearings (Set) includes a1 1 radial 2nd 1 1 . 2  2 2 
thrust bearings 

1 4 Coupling - each size in compressor train 1  1 1  1 1  

1 5 Oi 1 seals (Set) - a1 1 bearings ' 1  1 1  2 2 

6 Gas seals (Set) - includes impeller 
eye, shaft end seals, balance drum, etc. 1  1 1  2  2  

1 7 
Gaskets (Set) -' a1 1 gaskets 

8 Thrust collar - if it is a separate piece 
from the rotor 1 1 1 1 1  

1 U  ..' Lube oil f.il ter  elements. 1 1 1 3 1  

NOTES: 

, : (1) . The parts iisted are the principal parts only. Any other parts not 

. . indicated here should be considered for the recommendation in quan- 

tities consistent with the above table. 

, , (2) These parts may be Original Part Manufacturers (OPM) parts. Refer 
to Section 7.0 for further information on spare parts recommendations. 

I d 
.. . , ,  

FORM Mil-1 ( U 8 O )  8-68 



MASTER PROJECT PROCEDURES 
' 1 NUMBER 
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=-,,,: kt!, 
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International Coal .AREA CONTRACTOR SPARE 
Refining Company PARTS REQUIREMENTS, 

Allentown, PA PAGE 9 OF 9 - 

TABLE NO. 1-29 
SPARE PARTS REQUIREMENTS FOR' 

CENTRIFUGAL PUMPS - ABRASIVE SERVICE 

NOTES: 
(1) The.parts l i s t e d  a re  the principal pa r t s  only. Any other par t s  not 

indicated here should be considered fo r  the  recommendation i n  quan- 
t i t i e s  consis tent  w i t h  the  above table.  

. . . . No; of Pumps ins ta l l ed  - Don' t count ins ta l  1 ed spares 
(1) 1 2 3 4 5 or more 
Item Spare Par ts  Description Quantit ies t o  be spared 

. . 

(2) These par t s  may be Original Par t  Manufacturers parts.  Refer t o  
Section 7.0 f o r  fu r ther  information on spare par ts  recommendations. 

- .  - .  . + 

. . 
. . 
., ' 

(3)  Spare impellers a re  ordered i n  the  maximum diameter and trimmed to  
proper diameter p r io r  t o  ins ta l  la t ion.  

1 Impeller ( 3 ) l  2 3 3 3 I 
2 Pump shaf t  1 1 2 2 2  1 . , .  
3 Casing r ing 1 2 3 3 3  
4 Impeller r ing 1 . 2  3 3 3 . .  I 5 Mechanical seal' (Assume 1 per pump) (2) 2 4 6 . 6 6 
6 Shaft  sleeve 1 2 , 3 3  3 
7 Bearings (Set)  ( 2 9 1  1 2  2 2 
8 Gland 1 1 1 1 1  
9 Shaft  sleeve n u t  1 2 3 3 3 *  

10 Bearing lock n u t  1 1 1 2 2  
11 Impellers n u t  1 2 3 3 3  
12 Bearing sea l s  (Set)  ( 2 ) l  1 2  2 2 
13 Deflector 1 1  2 ' 2  2 
14 Coupling or  sheaves (Set)  ( 2 ) l  1 1  1 1  
15 Inspection cover gasket 1 . 2  3 3 3 

I 
16 Gaskets (Set)  1 2 3 4 . 4  
17 V-belts (Set)  (2) 1 1 2 2 ,  2 i 

(2)  1 2 3 4 4 18 Bearing lock washer . 

19 Throat bushing 1 1 2 2 3  
20 Heehanical seal 0-rjngs (Set)  (2) 1 2 3 3 3 
21 M e c h a n i c a l s e a l r o t a t i n g f a c e ( S e t )  (2) 2 2 2 2 3 . 

22 Mechanical seal  s t a t i o n a r y f a c e ( S e t )  (2) 2 2 2 , 2 3 
23 Suction l i n e r  1 2 3 3 3  
24 Hub 1 iner  1 2 3 3 3 .  
25 Case 1 iner  1 2  3 3 3 . , . * '  

. . 



Operat ions Cap i t a l  Equipment Support Data 

17.0 OPERATIONS CAPITAL EQUIPMENT SUPPORT DATA 

Seven ca tego r i es  o f  c a p i t a l  equipment, which w i l l  be p rocured  t o  suppor t  

t h e  commissioning and ope ra t i ng  schedule f o r  t h e  Demonstrat ion P l a n t ,  are: 

mob i l e  equipment, p l a n t  maintenance equipment, b u i l d i n g  f u r n i s h i n g s ,  p l a n t  

a n a l y t i c a l  l a b o r a t o r y  equipment, f i e l d  l a b o r a t o r y  equipment, communications 

equipment, and s a f e t y  equipment. 

For  each c a t e q o r , ~ ,  t h e  r e p o r t  which sets.  f o r t h  t h e  recommendations f o r  

t h e  s p e c i f i c  types an.d q u a n t i t i e s  o f  equipment i tems,  and t h e i r  area o f  use, 

was forwarded t o  t h e  DOE f o r  approval  on 28 January and 4 Febru.ary 1982. 

There were no r e v i s i o n s  made t o  t h e  r e p o r t  d u r i n g  t h e  Post -Basel ine 

pe r i od .  



Cost Est imate Backup Deta i  1  

18.0 COST ESTIMATE BACKUP DETAIL 

Cost Basel ine subm i t t a l s  from each o f  t h e  Area Cont rac to rs  and t he  CM/C 

a re  mainta ined i n  t h e  c e n t r a l  f i l e s  o f  I C R C .  Data i s  voluminous and much o f  

i t  i s  p r o p r i e t a r y .  One copy o f  t h e  c o s t  est imates from t h e  Area Cont rac to rs  

and t h e  CM/C was forwarded t o  the  DOE and t o  i t s  suppor t  c o n t r a c t o r ,  as they  

became a v a i l a b l e .  Cost Basel ines a re  a v a i l a b l e  f o r  examinat ion by au tho r i zed  

personnel  from DOE and i t s  suppor t  con t rac to r s .  

The Cost Basel ines o f  each Area Cont rac to r  c o n t a i n  t h e  f o l l o w i n g  d e t a i l e d  

data:  Phase I engineer ing,  Phase I vendor engineer ing,  Phase I 1  f i e l d  suppor t  

eng ineer ing,  and Phase I 1  equipment cos ts .  The Cost Base l ine  o f  t he  CM/C 

con ta ins  Phases I A  and I B  home o f f i c e  suppor t ,  Phase I1  c o n s t r u c t i o n  manage- 

ment, Phase 11 equipment, and Phase I1  c o n s t r u c t i o n  cos t s  ( d i r e c t  and i n d i r e c t ) .  

ICRC's Cost Base l ine  con ta i ns  Phase I eng ineer ing ,  Phase I 1  engineer ing,  

Phase I 1  equipment ( c a p i t a l  p l a n t  equipment), Phase I1  spare-par ts  cos ts ,  

Phase IT1 management, and Phase I11 ope ra t i ng  cos ts .  

The Independent Check Estirnate D e t a i l  by I C R C  o f  t he  i n p u t s  o f  a l l  subcon- 

t r a c t o r s  i s  a v a i l a b l e  from i t s  f i l e s ,  f o r  bo th  t h e  bas i c  Cost Base l ine  and ECP 

data.  The U t i l i t i e s  and O f f - S i t e s  Area Cont rac to r  prepared h i s  c o s t  est imates 

e n t i r e l y  by means o f  a  computer program. I n  genera l ,  t he  o t h e r  Area Contractors  

and CM/C prepared est imates i n  t he  f o l l o w i n g  manner. 

The development o f  t he  Revised Cost Base l ine  i n v o l v e d  t h e  i n t e g r a t i o n  o f  

Category B, Category C ,  and Post Base l ine  ECPs i n t o  t h e  c o s t  est imate.  The 

o r i g i n a l  base l i ne  presented t h e  Category B  and C ECP c o s t  est imates,  as they 

e x i s t e d  a t  t h a t  t ime,  as a  l i n e  i t em  o n l y  w i t h o u t  showing t h e i r  e f f e c t s  on 

equipment, ma te r i a l s ,  l a b o r  and engineer ing.  Same uT the  ECPs were incorpora ted  

i n t o  the  r ev i sed  base l i ne  es t imate  by e s t a b l i s h i n g  t h e  eng ineer ing  and equipment 

c o s t  changes and genera t ing  t h e  c o n s t r u c t i o n  c o s t  impacts f rom f a c t o r s  developed 

f o r  t h e  base l i ne  es t imate  f o r  t h e  process u n i t ( s )  i nvo lved .  For o t h e r  ECPs, 

cons t ruc t i on ,  cos ts  were est imated independent o f  t h e  equipment c o s t  changes 

s i nce  t he  app rop r i a t e  b u l k  m a t e r i a l  t a k e o f f s  were r e v i s e d  by I C R C  c o s t  est imators .  

F i n a l l y ,  t h e  equipmnt and eng ineer ing  c o s t  changes e s t a b l i s h e d  by ECPs f o r  

t h e  Dust Prepara t ion  and G a s i f i c a t i o n  U n i t s  were i nco rpo ra ted  d i r e c t l y  i n t o  

t h e  r e v i s e d  base l i ne  es t imate ,  b u t  t h e  ECP c o n s t r u c t i o n  cos ts  were superceded 

by t h e  r e s u l t s  o f  t he  r e v i s e d  m a t e r i a l  take-of fs  prepared f o r  these areas. 

ENGTNEERING, 

The o v e r a l l  scope of work and p r o j e c t  requirements were de f ined  and 

est imated by t he  p r o j e c t  es t imato rs  w i t h i n  t h e  t ime frame of t h e  o r i g i n a l l y  
8-71 
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assumed schedule. These were reviewed by each o f  t h e  c o s t  account managers 

(eng ineer ing  d i s c i p l i n e  leaders ) ,  who then  es tab l i shed  t h e  ac tua l  es t imates,  

t ime  spans, and l a b o r  loadings,, w i t h  t he  concurrence o f  t h e  p r o j e c t  es t imato rs .  

EQUIPMENT COSTS 

F i rm  quo ta t i ons  f rom vendors f o r  equipment i tems based on mechanical 

s p e c i f i c a t i o n s  were used i f  a v a i l a b l e .  I n f o rma l  budget - type est imates from 

vendors were used when d e t a i l e d  mechanical s p e c i f i c a t i o n s  were unava i l ab l e  and 

when t h e  formal s o l i c i t a t i o n  o f  b i d s  was no t  au tho r i zed  by DOE. Otherwise, 

subcon t rac to rs  es t imated  equipment cos t s  from in-house da ta  such as procurements 

o f  s i m i l a r  equipment on o t h e r  r ecen t  p r o j e c t s ,  c o s t  curves, computer programs, 

and pub l i shed  p r i c e s .  

BULK MATERIALS 

Q u a n t i t i e s  o f  b u l k  m a t e r i a l s  were est imated by t h e  Area Cont rac to rs  f o r  

u l t i m a t e  p r i c i n g  by t h e  CM/C. P i p i n g  m a t e r i a l  t a k e o f f s  were made on t h e  bas i s  

o f  t h e  p l o t  p lan; -P&IDs,  where a v a i l a b l e ,  o therwise Process Flow Diagrams; 

p i p i n g  s p e c i f i c a t i o n s ;  and schematic u t i l i t y  d i s t r i b u t i o n  diagrams. S i m i l a r l y ,  

t h e  e l e c t r i c a l  es t imates  were made from s tud ies  o f  t he  p l o t  p lan;  e l e c t r i c a l  

s i n g l e - l i n e  diagrams; motor l i s t s ;  and hazardous area c l a s s i f i c a t i o n  drawings. 

Est imates f o r  concre te  and p i l i n g  were prepared on t h e  bas i s  o f  t h e  p l o t  

p l a n  and p r e l i m i n a r y  s o i l  r epo r t s .  S t r u c t u r a l  s t e e l  was es t imated  by s tudy ing  

t h e  p l o t  p l a n  and genera l  equipment arrangement drawings; d e f i n i t i o n  models 

were used when t hey  were ava' i lable. S i t e  development was es t imated  on t he  

bas i s  o f  t he  p l o t  p l a n  and t he  es tab l i shed  grade e l eva t i ons ,  and i n s u l a t i o n  

and p a i n t i n g  were es t imated  on t h e  bas i s  o f  su r face  areas. 

When thc  supply  definitions wcrc unc lear  d u r i n g  t h e  development o f  t h e  

Technica l  Basel ine,  some m a t e r l a l  take -o f fs  were f a c t o r e d  from p r e v i o u s l y  

b u i l t ,  s i m i l a r  p l a n t s  and computer programs. 

CONSTRUCTION LABOR 

D i r e c t  and i n d i r e c t  l a b o r  cos ts  were es t imated  by t h e  CM/C us i ng  equipment 

cos t s  and q u a n t i t i e s  supp l i ed  by  t h e  Area Cont rac to rs ,  app l y i ng  in-house base 

r a t e s  t o  the  q u a n t i t i e s  and an o v e r a l l  p r o j e c t  f a c t o r  t o  t h e  base r a t e s  t o  

a d j u s t  them f o r  t h e  l o c a t i o n ,  s i z e ,  and complex i t y  o f  t h e  SRC-I p r o j e c t .  
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INTERMEDIATE SCHEDULE BACKUP DETAIL 

D e t a i l  Schedules t h a t  had been prepar,ed by t he  Area Cont rac to rs ,  CM/C, 

and I C R C  c o s t  account managers serve as the  data base, through a  t r a c e a b i l i t y  

system approved by I C R C ,  f o r  the  o r i g i n a l  conso l ida ted  In te rmed ia te  Schedule. 

The D e t a i l  Schedule i s  a  C r i t i c a l  Path Method (CPM) l o g i c  network,  which 

c o n s i s t s  o f  approx imate ly  10,000 a c t i v i t i e s  per  subnet and i s  s t o r e d  on the  

computer o f  t h e  p repare r .  

The o r i g i n a l  In te rmed ia te  ~ c h e d u l  e  i s  an i n t e g r a t e d ,  computer ized c r i t i c a l  

p a t h  network c o n s i s t i n g  of about 10,000 a c t i v i t i e s  t h a t  form a  conso l i da ted  

summary o f  t h e  D e t a i l  Schedules o f  I C R C ,  t h e  Area Cont rac to rs  and t he  CM/C. 

Th is  schedule serves as t h e  da ta  base f o r  a l l  h igher  l e v e l  schedules (Master 

and Execu t i ve  Schedules) and i s  s t o red  on t he  I C R C  computer. I t i s  t he  lowes t  

l e v e l  t h a t  i n t e g r a t e s  t he  e n t i r e  P r o j e c t  Schedule. 

The da ta  base o f  t he  O r i g i n a l  Base l ine  In te rmed ia te  Schedule p rov ided  t he  

s t a t u s  o f  t he  p r o j e c t  as o f  1 October 1981. I C R C  assumed t h a t  t he  Area Con- 

t r a c t o r s  would n o t  be cons t ra ined  i n -  t h e i r  a c t i v i t i e s  by a d d i t i o n a l  fund ing  

problems o r  l a b o r  r e s t r i c t i o n s .  

The f o l l o w i n g  assumptions o r  r e s t r i c t i o n s  were i nco rpo ra ted  d u r i n g  t he  

development o f  t he  In te rmed ia te  Schedule da ta  base: 

O Procurement a c t i v i t e s  w i l l  n o t  commence be fo re  15 June 1982. 

, O  Purchase o rders  w i l l  n o t  be i ssued  p r i o r  t o  November 1982. 

CM/C w i l l  m o b i l i z e  and move on s i t e  on 15 A p r i l  1982. 

O The date f o r  t he  FEIS Record o f  Dec is ion  w i l l  be 15 October 1982 
O The a c q u i s i t i o n  o f  t he  l and  w i l l  be completed so t h a t  s i t e  work can 

beg in  on 15 Ap r i  1  1982. 

A l l  schedules were t o  be , reeva lua ted  and updated on a monthly bas i s  by 

us ing  t he  da ta  base de r i ved  from the  updated D e t a i l  Schedule. The In te rmed ia te  

Schedule was t r a n s m i t t e d  t o  DOE i n  March 1982. 

Because t h e  DOE has decided t o  shut  down t h e  p r o j e c t ,  no work has been 

done d u r i n g  t he  Post -Basel ine p e r i o d  t o  update t he  In te rmed ia te  Schedule. 
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20.0 MAJOR CHANGES SINCE PHASE 0 , 

Since t h e  comple t ion  o f  Phase 0, t h e r e  have been numerous changes i n  t he  

SRC-I P r o j e c t  d e a l i n g  w i t h  innova t ions  i n  p rocess .cons idera t ions ,  and s i z i n g  

and spa r i ng  o f  equipment. Most o f  these have been covered by Engineer ing 

Change Proposals (ECPs). The major ,  subs tan t i ve  changes a re  s e t  f o r t h  below. 

a. DEMONSTRATION PLANT SIZE 

The des ign c a p a c i t y  o f  t h e  Demonstrat ion P l a n t  has been reduced by approx- 

i m a t e l y  10%. Du r i ng  Phase 0, t h e  des ign a l lowed t he  SRC Process Area t o  

process i n t o  hydrocarburl 1 i q u i d s  6,000 TPSD o f  moistl .rrp-free coa l  and t h e  5as 

Systems Area t o  g a s i f y  approx imate ly  630 TPSD o f  coa l  i n  a d d i t i o n  t o  l i q u e f a c t i o n  

r es i due  t.a produce t h e  r e q u i r e d  makeup hydrogen f o r  t h e  process. A t  t h e  

d i r e c t i o n  o f  DOE, t h e  des ign o f  t h e  p l a n t  was c u t  back t o  accommodate a t o t a l  

coa l  supply  o f  6,000 TPSD t o  t h e  b a t t e r y  l i m i t s  o f  t h e  f a c i l i t y .  O f  t h i s  

amount, 5,590 TPSO w i l l  be l i q u e f i e d ,  and t he  remainder w i l l  be f e d  t o  t h e  

g a s i f i e r s .  

b. CRITICAL SOLVENT DEASHING I N  LIEU OF FILTRATION 

Dur ing  Phase n, p a r a l l e l  desiqns were c a r r i e d  o u t  f o r  bo th  t he  f i l t r a t i o n  

system u t i l i z i n g  v e r t i c a l ,  l e a f  f i l t e r s  and t h e  Kerr-McGee C r i t i c a l  So lvent  

Deashing (CSD) System. The f i l t r a t i o n  case was chosen f o r  the  base des ign 

because o f  i t s  h i ghe r  recovery  and economic advantages. The C r i t i c a l  So lven t  

Deashing (CSD) System o f  Kerr-McGee and t h e  Ant i -So lvenL Deashing (ASD) Syslents 

o f  The Lummus Company, bo th  cont inuous opera t ions ,  were t o  be t e s t e d  a t  t h e  

W i l s o n v i l l e ,  Alabama and F o r t  Lewis, Washington p i l o t  p l a n t s ,  r e s p e c t i v e l y .  

The recovery  e f f i c i e n c y  o f  f i l t r a t e i o n  was over  95%; t h e  e f f i c i e n c y  o f  t h e  CSD 

system was r a t e d  a t  81%; t he  ASD System was t e s t e d  very  b r i e f l y .  Because i t  

was recognized t h a t  f i l t r a t i o n  was a batch-type, mechanical ope ra t i on  r e q u i r i n g  

p e r i o d i c  maintenance o f  equipment, which cou ld  r e s u l t  i n  t he  exposure o f  

personnel  t o  p o t e n t i a l l y  ca rc inogen ic  m a t e r i a l s ,  t h e  DOE d i r e c t e d  t h a t  t h e  

cont inuous,  c l osed  CSD system be pursued as t h e  design case. Because o f  t h e  

above-mentioned r e d u c t i o n  i n  Demonstrat ion P l a n t  s i z e  and t he  lower  recovery  

o f  SRC r e s u l t i n g  f rom the  change i n  t h e  deashing schemes, t he  SRC feed r a t e  t o  

t h e  Coker/Calc iner was reduced from 1,120 t o  887 TPSD. 
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c. SRC DISTRIBUTION AND UPGRADING 

I n  Phase 0, two- th i rds o f  t h e  SRC produced was s o l i d i f i e d  t o  use as a  

b o i l e r  f u e l ,  and o n e - t h i r d  was f e d  t o  t h e  Coker/Calc iner t o  produce anode 

coke. Late 'n t he  phase, a  separate conceptual  s tudy was made f o r ' t h e  con- 

s i d e r a t i o n  o f  t h e  a d d i t i o n  o f  an EBH' in to  ' the f a c i l i t y  t o  upgrade t o  l i q u i d  

f u e l s  two - t h i r ds  o f  t h e  SRC produced. 

The EBH was a c t u a l l y  i nco rpo ra ted  i n t o  t he  scope of  t he  Demonstrat ion 

P l a n t  d u r i n g  Phase I. However, i n s t e a d  of p rocess ing  two - t h i r ds  o f  t h e  SRC on 

a  once-through bas i s  f o r  50% convers ion 'as  ' the base des ign case, DOE s p e c i f i e d  

t h e  design bas i s  t o  be t o  process i n  a  r e c y c l e  mode, o n l y  o n e - t h i r d  o f  t h e  SRC 

produced t o  achieve a  t a r g e t e d  h i gh  convers ion r a t e  o f  85%. I n  t h e  f i n a l  

ana l ys i s ,  t h e  equipment, .as designed, w i l l  be capable o f  ope ra t i on  i n  e i t h e r  

mode. The nominal r a t e s  o f  convers ion are' ,80 and 50% f o r  t he  h i g h  and low 

convers ion modes, r e s p e c t i v e l y .  

d. SOURCE HYDROGEN FOR EBH 

Because o f  t he  l a t e  a u t h o r i z a t i o n  i n  Phase 0  f o r  t h e  cons ide ra t i on  o f  t h e  

EBH i n  t h e  Demonstrat ion P l a n t  t o  upgrade t h e  SRC p roduc t ,  i t  was- necessary t o  

i n c l u d e  an i n t e g r a t e d  steam reformer  as i t s  source o f  hydrogen. Dur ing  Phase' I ,  

i n  t he  i n t e r e s t  o f  economics and ease o f  opera t ion ,  i t  was decided t o  e l  im ina te  

t h e  re fo rmer  i n  f avo r  o f  an a d d i t i o n a l  G a s i f i e r  i n  t h e    as Systems Area. 

Thus, t h e  Gas Systems Area w i l l  now produce 77.3 MM SCFD o f  hydrogen and CO, 

an inc rease  o f  26.9 MM SCFD. 

e. NUMBER AND SIZE OF A I R  SEPARATION UNITS 

I n  Phase 0, t t i e  des ign r e q u i r e d  t h e  supply  o f  1,500 TPD o f  'oxygen a t  a  

pressure of 1 ,2001ps ia  t o  be p rov ided  by 'two u'ni ts. , '  each w i t h  a p roduc t i on  

c a p a b i l i t y  o f  750 TPD. 

Because o f  t h e  change from t h e  h igh-pressure Texaco g a s i f i e r s  t o  t h e  

low-pressure GKT g a s i f i e r s  and because o f  o t h e r  changes i n  t h e  o v e r a l l  s i z e  

and c o n f i g u r a t i o n  of t h e  Demonstrat ion P lan t ,  t h e  oxygen requirements i n  

Phase I are 1,400 TPD a t  a  pressure o f  60 ps i a .  Three u n i t s ,  each w i t h  a  
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p r o d u c t i o n  c a p a b i l i t y  o f  467 TPD, w i l l  p rov i de  the oxygen. The t h r e e - t r a i n  

'des ign was chosen over  t h e  o r i g i n a l  t w o - t r a i n  design f o r  reasons o f  g r e a t e r  

r e l i a b i l i t y ,  improved turndown ope ra t i on , . and  reduced sh ipp ing  problems, w i t h  

no a t t endan t  inc rease  i n  c a p i t a l  cos t .  

f .  GASIFICATION 

Dur ing  Phase 0, t h e  des ign was hased on t he  use o f  h igh-pressure Texaco 

g a s i f i e r s  t o  generate  50 MM SCFD o f  hydrogen from f i l t e r  cake and supplementary 

coa l .  Dur ing  Phase I, t h e  deashing scheme was changed from f i l t r a t i o n  t o  t he  

Kerr-McGee C r i t i c a l  So lven t  Deashing system. Th is  change reduced t he  average 

p a r t i c l e  s i z e  o f  t h e  g a s i f i c a t i o n  feedstock s ince  t h e  Kerr-McGee Ash Concentrate 

(KMAC) has a f i n e r  p a r t i c l e  s i z e  than  f i l t e r  cake. As a r e s u l t  o f  t h i s  change, 

t h e  s l u r r y  c o n c e n t r a t ~ o n  t h a t  cou ld  be ub ta lned  w i t h  t h e  KMAC was reduced t o  

70% o f  the  des ign  va lue  se lec ted  f o r  t h e  f i l t e r  cake. Th i s  reduced t h e  e f f i c i e n c y  

o f  t h e  Texaco process r e l a t i v e  t o  t h e  GKT low-pressure,  d r y  feed process and 

r e s u l t e d  i n  an o v e r a l l  economic p e n a l t y  f o r  Texaco. 

An a l t e r n a t i v e  would have been t o  i n s t a l l  a  b r i q u e t t i n g / c r u s h i n g  process 

between the  Kerr-McGee CSD process and t he  Texaco process t o  op t im i ze  t h e  

p a r t i c l e  s i z e  o f  t h e  g a s i f i c a t i o n  feedstock.  Whi le  t h i s  o p t i o n  would have 

made t h e  Texaco coa l  g a s i f i c a t i o n  process economica l ly  a t t r a c t i v e ,  i t  requ i r ed  

another  unproven process step, b r i que t t i ng / c rush jng ,  and was judged t o  be 

t e c h n i c a l l y  undes i rab le .  The commercial ly-proven GKT g a s i f i c a t i o n  process was 

p r e f e r r e d  t o  generate makeup hydrogen f o r  t h e  SRC, EBH and Naphtha Hyd ro t r ea t i ng  

Processes w h i l e  conve r t i ng  t h e  Kerr-McGee Ash Concentrate i n t o  env i ronmenta l l y  

acceptab le  f l y  ash and s l a g  by-products.  

. g. NUMBER OF COAL SLURRY HEATERS 

I n  Phase 0, t h e  des ign o f  t h e  Coal S l u r r y  Heater cons i s t ed  o f  a  f u e l - f i . r e d  

zone w i t h  a  convec t i ve  heat  t r a n s f e r  box. W i t h i n  t h e  convec t i ve  box, s i x  

separate  c o i l s  c o n t a i n i n g  t h e  coal /sulvent/hydrogen m ix tu re  were heated by  t h e  

f l u e  gases. Each o f  t h e  c o i l s  was f e d  by a  separate r e c i p r o c a t i n g  pump. I n  

Phase I, i t  was recognized t h a t  a  shutdown o f  one pump and c o i l  would cause 

t h e  shutdown o f  t h e  e n t i r e  f a c i l i t y ;  t he re fo re ,  t he  hea te r  des ign was changed 

f rom one hea te r  box t o  s i x  separate boxes, each c o n t a i n i n g  one c o i l .  The 
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des ign o f  t h e  hea te r  was a l s o  changed from a l l - c o n v e c t i v e  t o  r ad ian t - convec t i ve  

based on t h e  t e s t  da ta  from the  F t .  Lewis, Washington, P i l o t  P l an t .  

Th is  s i x  heater  des ign was f u r t h e r  mod i f i ed  t o  fou r .  hea te rs ,  a l though  t h e  

concept o f  a  s i n g l e  c o i l  pe r  heater  and i t s  assoc ia ted  feed  pump was mainta ined.  

The r e d u c t i o n  i n  t he  number o f  pump/heater t r a i n s  reduced t h e  capi.ta1 c o s t  

s i g n i f i c a n t l y  w i t h  m a r g i n a l l y  increased process r i s k  due t o  t h e  inc rease  i n  

s l u r r y  v e l o c i t y  f rom 12 t o  18 f e e t  per  second. 

h. INTEGRATED FACILITIES 

Dur ing  Phase 0, t h e  a u x i l i a r y  equipment p o r t i o n  o f  t h e  SRC Process Area 

was n o t  analyzed because o f  t h e  emphasis p laced  on t h e  development o f  t he  

process. I n  Phase I, var ious  a u x i l i a r y  systems necessary f o r  suppor t  o f  t h e  

process were developed as p a r t  o f  t h e  I n t e g r a t e d  F a c i l i t i e s  (WBS 1.2.1.1) 

s e c t i o n  o f  t h e  SRC Process Area. The I n t e g r a t e d  F a c i l i t i e s  c o n s i s t  o f  t h e  

F lush  So lven t  System f o r  c l ean ing  o f  process l i n e s  and pu rg i ng  o f  i ns t rument  

taps;  Slop C o l l e c t i o n  and D r a i n i n g  System f o r  reprocess ing o f  hydrocarbon 

1  i q u i d s  d u r i n g  s t a r t - u p ,  shutdown, and normal opera t ion ;  Heater  Decoking 

Systems f o r  c l ean ing  carbon .depos i t s  i n  heaters ;  Vent Vapor Systems f o r  c o l -  

l e c t i o n  o f  hydrocarbon vents  t o  meet environmental  r e g u l a t i o n s ;  Compressor 

Jacke t  Water System f o r  p r o v i d i n g  tempered water  f o r  compressor c y l i n d e r  

j a c k e t  c o o l i n g  t o  p reven t  f o u l i n g ;  and F l a r e  Knock-Out System f o r  p reven t i ng  

s o l i d s  and l i q u i d s  from e n t e r i n g  t he  e l eva ted  f l a r e .  

ZERO WASTEWATER DISCHARGE 

To m i t i g a t e  t h e  p o t e n t i a l  impact on t h e  q u a l i t y  o f  t he  water  i n  t he  Green 

R i ve r  r e s u l t i n g  f rom the  wastewater discharges from the  Demonstrat ion P lan t ,  

which cou ld  c o n t a i n  heavy meta ls  and t r a c e  o rgan ic  contaminants,  a commit.m~nt. 

was made i n  t h e  F i n a l  Environmental  Impact Statement (FEIS), prepared d u r i n g  

Phase I ,  t o  des ign and i n s t a l l  a Zero Water Discharge system. T h e  system 

r e q u i r e d  adding severa l  wastewater t rea tment  processes i n c l u d i n g  reverse  

osmosis and evaporat ion.  
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METHANATOR 

I n  Phase 0, the makeup hydrogen supply f o r  the  EBH was obtained by steam- 

reforming the l i g h t  hydrocarbon gases produced i n  the SRC and EBH Areas. The 

steam reformer p l a n t  was designed by Lummus and inc luded a Methanator.as the 

f i n a l  t reatment step t o  p u r i f y  t h i s  hydrogen stream. 

During Phase I, the source o f  hydrogen f o r  the  EBH was modif ied. The 

reformer was d~1et.m-i. The hydrogen w i l l  be obtained from an expansion o f  the 

f a c i l i t i e s  i n  the  Gas Systems Area, which produces, makeup hydrogen f o r  the  SRC 

Process Area. i n  order  t o  achieve the same requ i red  p u r i t y  w i t h  respect  t o  

carbon oxides fo r  the  makeup hydrogen t o  the EBH i n  Phase I, as was provided 

i n  Phase 0, i t  became necessary t o  add a Methanator t o  t r e a t  t h a t  stream. The 

Methanator w i l l  a lso  t r e a t  the makeup hydrogen f o r  the  Naphtha Hydrotreater.  

k. PRODUCT OIL FRACTIONATION UNIT 

During Phase 0, I C R C  an t i c i pa ted  t h a t  the l i q u i d  hydrocarbon products 

from the  Demonstration P lan t  would be made as two cuts--a mixed f u e l  o i l  

s u b s t i t u t e  f o r  No. 2 f u e l  o i l  and raw naphtha f o r  reformer feedstocks. However, 

product  u t i l i z a t i o n  a c t i v i t i e s  dur ing  Phase I revealed t h a t  add i t i ona l  equipment 

and processing would be requ i red  t o  upgrade the  c u t s  t o  marketable products. 

ICRC'studied several processing schemes w i t h  the r e s u l t  t h a t  the add i t i ona l  

equipment inc ludes a.common Product O i l  F r a c t i n a t i o n  U n i t  i n  the SRC Process 

Area t o  f r a c t i o n a t e  the l i q u i d  hydrocarbons produced i n  the  SRC Process, 

Delayed Coker and EBH Areas i n t o  naphtha, middle and heavy d i s t i l l a t e  f rac t i ons ,  

and a Naphtha Hydrotreater  t o  upgrade raw naphtha i n t o  reformer feedstock by 

reducing i t s  s u l f u r ,  oxygen and n i t rogen contents t o  acceptable l i m i t s .  

1. NAPHTHA HYDROTREATER 

During Phase 0, i t  was bel feved t h a t  the naphtha produced i n  the  Demon- . 

s t r a t i o n  P lan t  was marketable as raw naphtha. As a r e s u l t ,  no prov is ions  were 

made i n  the design f o r  a Naphtha Hydrotreater.  However, dur ing  Phase I ,  
var ious p o t e n t i a l  markets f o r  the raw naphtha were explorqd, i n c l u d i n g  i t s  use 

as a b o i l e r  o r  t u rb ine  fue l ,  a  syn thet ic  na tura l  gas feedstock, a benzene/ 

toluene/xylene p l a n t  e x t r a c t i o n  feedstock, and a c a t a l y t i c  reformer feedstock. 

It was determined t h a t  t he  raw naphtha produced from SRC was no t  appropr iate 
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f o r  these a p p l i c a t i o n s .  However, an upgraded naphtha would make an e x c e l l e n t  

c a t a l y t i c  re fo rmer  feedstock t o  produce h igh-octane gaso l i ne  and thus y i e l d  

h i ghe r  revenues. Eva lua t ion  o f  va r ious  upgrading techniques revea led  t h a t  

h y d r o t r e a t i n g  was t h e  b e s t  method a v a i l a b l e ,  f o r  t h e  f o l l o w i n g  reasons: i t  i s  

an expe r imen ta l l y  proven technology; i t  requ i r es  no f u r t h e r  t rea tment  be fo re  

re forming;  i t  i s  t he  most c o s t - e f f e c t i v e  upgrading process; and i t  s t a b i  1  i z e s  

t h e  naphtha. Thus, t h e  dec i s i on  wa's made t o  add a  h y d r o t r e a t e r  t o  process t h e  

naphtha produced i n  t h e  Demonstrat'ion P l a n t  f o r  s a l e ' a n d  t o  demonstrate the  

commercial v i a b i l i t y  o f  process ing i t  i n t o  a  high-octane gaso l i ne  b lendstock.  

. , 
m. ELECTRIC POWER DISTRIBUTION 

. . 
. . 

As a  r e s u l t  o f  t h e  eng ineer ing  done d u r i n g  Phase I, i n c l u d i n g  t h a t  assoc ia ted  

w i t h ,  t h e  va r ious  Engineer ing Change Proposals,  t h e  e l e c t r i c a l  power requi rements  

o f  t h e  va r i ous  areas a re  much b e t t e r  de f i ned  than they  were d u r i n g  t h e  conceptual  

s tudy i n  Phase 0. As a  r e s u l t ,  t h e  power d i s t r i b u t i o n  system increased from a  

four - t rans fo rmer ,  85-megawatt system t o  a  fou r - t rans fo rmer ,  150-megawatt 

system and an emergency power system was inc luded ,  c o n s i s t i n g  o f  a  22-megawatt, 

skid-mounted gas t u r b i n e  and f o u r  d iese l -genera to r  h o s p i t a l  se ts .  

n. .STEAM PRESSURE LEVELS 

Dur ing  Phase 0,  t h e  steam system des ign i nc l uded  t h r e e  steam pressure 

leve ls- -450,  150, and 75 ps i g .  A s i n g l e  200,000 l b / h r  b o i l e r  generated 450-psig, 

650°F superheated steam t o  backup t h e  steam supply  f rom t h e  Ca l c i ne r  p l a n t .  A 

15-megawatt tu rb ine-genera to r ,  ope ra t i ng  f rom the  150 p s i g  steam system, 

p rov ided  e l e c t r i c a l  power t o  process equipment. 

I n  t h e  Phase I design, t h e  steam system comprised f i v e  p ressure  l e v e l s :  

900 p s i g  850°F superheated and 450, 150, 75 and 27 p s i g  sa tu ra ted .  Two b o i l e r s  

yenel-a le 900 p s i g  850°F superheated steam; one i s  i n  cont inuous use and t he  

o t h e r  i s  backup f o r  t h e  steam generated by t h e  Ca l c i ne r  p l a n t .  I n  t h e  i n t e r e s t  

o f  c o s t  r educ t i on ,  t h e  tu rb ine-genera to r  was e l i m i n a t e d  and t h e  steam made 

a v a i l a b l e  by i t s  e l i m i n a t i o n  w i l l  power t u r b i n e s  which w i l l  rep lace  e l e c t r i c a l  

mot.or d r i v e s  on t h e  app rop r i a t e  a p p l i c a t i o n s .  

, , 
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COAL STORAGE, DISTRIBUTION AND PREPARATION 

The Demonstrat ion P l a n t  now inc ludes  a system capable o f  b l end ing  s i x  

d i f f e r e n t  coa l s  f rom t h e i r  r espec t i ve  30,000-ton s torage p i l e s  t o  p rov ide  t he  

Demonstrat ion P l a n t  w i t h  v a r i a t i o n s  i n  coal  feedstock, and hence, opera t ing  

parameters. 

p. LIQUID STORAGE CAPACITY 

The l i q u i d  s torage capac i t y  was increased from 10 tanks o f  300,000 b b l s  

t o t a l  capac i t y  t o  14  tanks o f  450,000 b b l s  t o t a l  capac i t y  t o  accommodate - 

process requirements and t he  l a r g e r  p roduc t  l i n e s  r e s u l t i n g  from t h e  i n c l u s i o n  

o f  t he  Product O i l  F r a c t i o n a t i o n  U n i t  and t he  Naphtha Hydro t rea te r .  

q. FIRE PROTECTION 

The f i r e  p r o t e c t i o n  system i n  Phase 0 cons is ted  o f  a  s i n g l e  800,000 

g a l l o n  f i r e w a t e r  tank,  two e l e c t r i c - m o t o r  and two d i e s e l  d r i v e r  f i r e w a t e r  

pumps hav ing a t o t a l  capac i t y  o f ' 3 , 300  gpm. Because o f  t h e  b e t t e r  d e f i n i t i o n  

o f  t h e  f a c i l i t y  des ign du r i ng  Phase I and, as a r e s u l t  o t  many d iscuss ions 

w i t h  insurance underwr i te rs ,  t h e  f i r e  p r o t e c t i o n  system grew t o  inc11.1de t w o  

i d e n t i c a l  f i r e w a t e r  supply  systems ( p r i m a r i l y  and secondary), each hav ing a 

2 m i l l i o n  g a l l o n  s torage tank  and f o u r  d i ese l -d r i ven  f i r e w a t e r  pumps capable 

o f  d e l i v e r i n g  a t o t a l  o f  7,500 ypm. 



Category A ECPs 

21. DESIGN BASELINE CATEGORY A ENGINEERING CHANGE PROPOSALS 

The f o l  1  owing Category A Engineer ing Change Proposals (ECPs) were 

i nco rpo ra ted  i n t o  t h e  O r i g i n a l  Design Base l ine  o f  t h e  Area Cont rac tors ,  as 

i nd i ca ted .  These ECPs covered changes t o  t h e  t e c h n i c a l  designs as submi t ted  

w i t h  t h e  I n t e r i m  P r o j e c t  Base l ine  on 29 January 1981. 

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

A. SRC Process Area 

4-0054 C/S/A Standards Review 

A d d i t i o n a l  c i v i  l/structural/architectural s p e c i f i c a t i o n s  
were reviewed by C a t a l y t i c .  These a d d i t i o n a l  s p e c i f i c a t i o n s  
were n o t  a n t i c i p a t e d  when Rev. 0  was issued. 

4-0056 Para1 l e l  Medi um Pressure F lash Drums 

The a d d i t i o n  o f  p a r a l l e l  Medium Pressure F lash Drums w i l l  
improve t h e  r e l i a b i l i t y  o f  t h e  h igh-pressure s l u r r y  letdown 
va l ve  system by a l l o w i n g  the  letdown va l ve  t o  be l oca ted  a t  
t h e  vessel i n l e t  nozzle. The downstream b l o c k  valves a re  
l o c a t e d  i n  t h e  "c lean" overhead vapor stream. Removing t h e  
downstream b l o c k  va lves  from t h r e e  phase s e r v i c e  (1 i q u i d - s o l  i d -  
vapor) w i l l  reduce t h e  e ros ion  o f  t h e  va lves ,  improve r e l i -  
a b i l i t y  i n  s w i t c h i n g  from t h e  on-stream letdown va l ve  t o  t h e  
standby va lve ,  and a l l o w  t i g h t  s h u t - o f f  o f  t h i s  f a i l e d  
1  etdown va l ve  system f o r  s a f e r  maintenance. 

4-0057 Quench S l u r r y  ,,from . - D i s s o l v e r  ..... - E f f l  uent..>-eparator 

The quench o f  t h e  1  i q u i d  from t h e  'bottom o f  t.he D i s s o l v e r  
E f f l u e n t  Separator  w i l l  improve t h e  SRC recovery  r a t e  by 
m in im iz ing  t h e  fo rma t ion  o f  pre-asphal tenes t h a t  a re  gen- 
e ra ted  a t  800°F o r  h ighe r  temperatures i n  t h e  separator .  
The increase i n  a v a i l a b l e  1  i q u i d  capac i t y  w i t h i n  t h e  separa tor  
w i l l  p rov ide  enough t ime  f o r  ope ra to r  response i n  case o f  
f a i  1  u re  o f  t h e  h igh-pressure s l u r r y  1  etdown system. 

In te rmed ia te  F l u i d  f n r  Steam Generat ion,  Hot  O i l  System 

These combined ECPs reduce t h e  r i s k  o f  hav ing  s o l  i ds  o r  
hydrocarbons e n t e r  t h e  steam system by reduc ing  t h e  o p e r a t i n g  
pressure  o f  t h e  process system i n  t h e  steam generators below 
t h a t  o f  t h e  steam through use o f  an i n te rmed ia te  h o t  o i l .  
A lso i nc luded  i s  o p t i m i z a t i o n  o f  t h e  h o t  o i l  system and 
r e d u c t i o n  o f  t h e  c a p i t a l  c o s t  o f  heat  exchangers by redising 
t h e  o i l  temperature from 650°F t o  700°F. 

Value 

11,000 
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ECP No. D e s c r i p t i o n  

E l i m i n a t e  CSD Feed   rum and Pump 

These combined ECPs e l i m i n a t e  two c i r c u l a t i o n  pumps and a  
feed drum f o r  t h e  C r i t i c a l  So lvent  Deashing (CSD) system, 
i nc rease  t h e  s i z e  of t h e  Vacuum Column bottoms s e c t i o n  t o  
p r o v i d e  adequate res idence t ime,  and ;provide f o r  j acke ted  , 

process p i p i n g  f rom t h e  Vacuum Column t o  t h e  CSD U n i t .  The 
c a p a c i t y  o f  t h e  Emergency Drum C i r c u l a t i o n  pumps was increased 
so t h a t  t h e  Emergency Drum m a t e r i a l  can be worked o f f  a t  a  
s a t i s f a c t o r y  r a t e .  

Value - .  

372,000 

3rd-Stage L i q h t  Phase Pump, CSD Heat Recovery (2,415,000) 

Discussions w i t h  Kerr-Mctiee Indicated t h a t  t h e  Crl t l c a l  
Solvent  Feed Drum and assoc ia ted  equipment, cou ld  be e l i m i n a t e d  
w i t h o u t  j e o p a r d i z i n g  t h e  process design. By redes ign ing  t h e  
heat  recovery  system, an annual ope ra t i ng  c o s t  savings o f  
$1,000,000 i s  poss ib le .  Furthermore, a  s a f e t y  f e a t u r e  which 
reduces t h e  r i s k  o f  g e t t i n g  hydrocarbons i n t o  t h e  steam 
genera t i ng  system by l ower ing  t h e  process pressure below 
t h a t  o f  t h e  steam, was incorpora ted.  

High-Temperature Heat T rans fe r  F l u i d  Heater 

Th is  ECP adds t o  Cata ' ly t7C1$ scope o f  work a hlgh-Lelnper-dLurse 
heat  t r a n s f e r  f l u i d  heater  and pump system f o r  m a i n t a i n i n g  
temperature and p reven t i on  o f  s o l  i d i f i c a t i o n  i n  va r i ous  
process l i n e s .  

Remote E l e c t r f c a l  Bower Centers (678,000) 

Th is  ECP r e 1  ocates the  e l e c t r i c a l  motor -cont ro l  centers  from 
a  c e n t r a l  l o c a t i o n  t o  seven remote motor -cont ro l  b u i  l d i n g s .  

Mol ten  SRC & TSL Steam Generators 

To i n s u r e  t h a t  t h e  mol ten SRC does n o t  s c t  up i n  t h e  exchanger 
tubes, t h e  des ign  o f  t h e  exchangers was changed t o  r a i s e  t h e  
o p e r a t i n g  temperature f rom 423OF t o  460°F. 

E l i m i n a t e  One o f  Three P-12706 Pumps (327,000) 

A f t e r  re-examining the  s e r v i c e  o f  t h e  1st-Stage Recycle 
C r i t i c a l  So lvent  Pump (P-12706), i t  was determined t h a t  t h e  
t h i r d  pump i s  n o t  e s s e n t i a l .  

Increase Coal S l u r r y  Drum Size 151,000 

Residence t ime  f o r  t h e  Coal S l u r r y  Drum (V-12201) was increased 
from 15 minutes t o  30 minutes t o  p rov ide  adequate t ime  f o r  
ope ra to r  r e a c t i o n s  d u r i n g  upsets i n  t h e  coa l / so l ven t  m i x i n g  
system. 
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ECP No. D e s c r i p t i o n  

4-0108 1st-Staqe Heavy Phase S ta r t -up  System 

Re-evaluat ion of t h e  s t a r t - u p  sequence f o r  t h e  Kerr-McGee 
CSD U n i t  i n d i c a t e d  t h a t  a  problem e x i s t e d  i n  t h e  q u a l i t y  o f  
KMAC t h a t  would be generated u n t i l  p roper  ope ra t i ng  tem- 
pe ra tu res  i n  t h e  t h r e e  s e t t l e r s  are  achieved. Poor q u a l i t y  
o f  KMAC cou ld  p l u g  t h e  Ash Conveying Systems. T h i s  ECP adds 
equipment t h a t  a l l ows  t h e  m a t e r i a l  t o  be r e c y c l e d  u n t i l  
acceptable o p e r a t i n g  temperatures are  reached. 

4-0109 Pipe Rack M o d i f i c a t i o n s  

Val ue - 

The North-South p i p e  rack  a long t h e  west s i d e  o f  t h e  SRC . 
Products Area B a t t e r y  L i m i t s  was removed from C a t a l y t i c l ' s  
scope o f  work and i nc luded  i n  t he  U t i l i t i e s  and O f f - S i t e s  
Area C o n t r a c t o r ' s  scope o f  Work. C a t a l y t i c  w i l l  l o c a t e  some 
o f  i t s  process p ipes  on t h e  rack ,  which i s  main ly  used f o r  
Area Con t rac to r  i n te rconnec t i ng  p i p i n g .  c 

Removal o f  F i r e  P r o t e c t i o n  Supply Loop and M o d i f i c a t i o n s  t o  
Svstem 

Th is  ECP e l i m i n a t e s  t h e  cos ts  assoc ia ted  w i t h  t h e  f i r e  
p r o t e c t i o n  water  supply loop surrounding t h e  SRC Area. The 
l oop  w i l l  be p rov ided  by t h e  U t i l i t i e s  and O f f  S i t e s  Area 
Cont rac tor .  

Hazardous Substance and Waste Inven to ry  

A d d i t i o n a l  eng ineer ing  cos ts  were r e q u i r e d  t o  develop t h e  
Hazardous Substances and Waste Inven to ry  Report f o r  t h e  
Na t i ona l  P o l l u t i o n  Discharge E l i m i n a t i o n  System (NPDES) 
Permit .  

Reduction i n  Spare Pump Inven to ry  

The process Design Base l ine  conta ined e i g h t  (8) spare (ware- 
housed) process pumps. The SRC Area M a t r i x  Team reeva luated 
t h e  ac tua l  spare pump requirements f o r  t he  SRC-I Demon- 
s t r a t i o n  P lan t .  The pumps are e s s e n t i a l l y  a11 d u p l i c a t e s  
and o n l y  two (2) u n i t s  a re  r e q u i r e d  i n  storage.  The 
remaining s i x  (6) pumps were removed from t h e  base l ine .  

4-0119 M o d i f i c a t i o n s  t o  Maintenance Access Roads 1,662,000 

Th i  s  ECP mod i f i es  and extends mai ntenance roads throughout  
t h e  SRC Products area t o  p r o v i d e  adequate access f o r  equip- 
ment maintenance. 



Category A ECPs 

ECP No. D e s c r i p t i o n  Value - 
4-0120 S l u r r y  P repara t i on  S t r u c t u r e  3,070,000 

Th is  ECP adds t h e  s l u r r y  p repara t i on  b u i l d i n g  and s t r u c t u r e  
t o  C a t a l y t i c ' s  scope o f  work. The o r i g i n a l  cos ts  were i n  
t h e  Coal P u l v e r i z e r  B u i l d i n g  i n  the  U t i l i t y  and O f f - S i t e  
.Cont rac tor 's  'scope o f  work. 

M o d i f i c a t i o n s  t o  Coal B i n  (BH-12201 A&B) 656,000 

The res idence t ime  o f  t h e  Coal C a l i b r a t i o n  B i n  (BH-12201 A&B) 
was increased from 15 minutes t o  1 hour because t h e  mass 
f l o w  design hy , 1 ~ n k ~  R Johanson r e ~ u i r g d  increased t ime f o r  
deaera t ion  o f  t h e  coal  and r a t i o  f l o w  c o n t r o l  o f  t he  p u l v e r i z e d  
coal  and t h e  process so l ven t  system requ i red  increased 
capac i t y .  

S ing le  Level BFW - 1100 P S I G  

By changing the  b o i l e r  feed water supply t o  a  s f n g l e  source, 
the process des ign was ab le  t o  u t i l i z e  the  h o t  o i l  heat 
exchangers more e f f i c i e n t l y  and e l i m i n a t e  some pumps. 

4- 0124 Remove Design Factors  f o r  Vacuum Column Heater and Precondenser (62,000) 

The Vacuum Column Heater (H-12601) and Vacuum Column Precon- 
denser (E-12603) a re  n o t  used du r ing  normal opera t ion .  The 
need f o r  t h i s  equipment i s  du r ing  the  s t a r t - u p  mode; there-  
f o r e ,  t he  1.1 des ign f a c t o r  i s  n o t  requ i red.  

Increase Pressure o f  Wastewater Accumulator 

The maximum opera t i ng  pressure i n  the  Wastewater Accumulator 
(V-12507) was increased from 5 p s i g  t o  15 p s i g  so t h a t  t he  
f l a s h  gases (Stream #4542) can be d e l i v e r e d  to t.he Cas 
T r e a t i n g  Area sour gas s t r i p p e r  w i t h o u t  p r i o r  compression. 

E l  i m i  nate Spare S l u r r y  Heater Coi 1  s  (1,841,000) 

The cparc c o i l  assembly f o r  t he  S l u r r y  Preheaters i s  no 
longer  deemed necessary. M a t e r i a l s  t o  e f f e c t  any necessary 
r e p a i r s  t o  ope ra t i ng  c o i l s  a re  i nc luded  i n  t h e  f a c i l i t y  
spare-parts budget. 

Schedule Delay 

Th is  ECP summarizes t h e  cos ts  i n c u r r e d  as a  r e s u l t  o f  t h e  
schedule delay and ex tens ion o f  t h e  p r o j e c t .  Th is  va lue 
i nc ludes  funds a c t u a l l y  expended due t o  t h e  schedule de lay  
p lus  a d d i t i o n a l  cos ts  caused by extending t h e  schedule 
complet ion date o f  bo th  Phase I and Phase 11. 



ECP No. . D e s c r i p t i  on 

0. Coke and L i q u i d  Products Area 

Coker Area 

Category A ECPs 

Value 

Cost and Schedule Cont ro l  System C r i t e r i a  (C/SCSC) 

A  r e d u c t i o n  i n  the Lummus budget f o r  t h e  c o n s u l t i n g  fees o f  a 

. . Dec i s ion  P lann ing Corpora t ion  r e s u l t e d  from n .egot ia t ions  
between I C R C  and Lummus. P a r t  o f  t h i s  r e d u c t i o n  was n o t  
i nc luded  i n  t h e  I n t e r i m  Base l ine  (IBL). . 

Enc los ing  o f  Green Coke Conveyors 648,000 

I n i t i a l l y ,  i t  was be l i eved  t h a t ,  t o  p revent  t h e  d i s p e r s i o n  
o f  p o t e n t i a l l y  carc inogen ic  coke f i n e s  t o  t h e  atmosphere, 
t h e  green coke conveyors should be i n s t a l l e d  i n  f u l l y  
enclosed g a l l e r i e s .  

Cost Not ~ n c l u d e d  i n  ECP L-011 

As a  r e s u l t  o f  screening meetings by Lummus and t h e  rev iew 
by I C R C  o f  e a r l y  PFDs, a d d i t i o n a l  equipment was added t o  
improve t h e  ope ra t i on  o f  t he  Delayed Coker P lan t :  t o  emu ls i f y  
t h e  ant i - foam agent w i t h  process so l ven t ;  t o  recover i n  a  
tank  t h e  h o t  SRC d u r i n g  f l u s h i n g s  o f  t h e  f e e d l i n e ;  t o  p rov ide  
more p o s i t i v e  water  f l o w  from t h e  C lear  Water Tank t o  t h e  
Sluiceway by pumping i t  r a t h e r ' t h a n  r e s o r t i n g  t o  g r a v i t y ,  
and; t o  r e g u l a t e  by V i b r a t o r y  Fe'eder t h e  f l o w  o f  green coke 
f rom emergency dump storage t o  t h e  Ca lc ine r  f o r  processing.  

Hot and Cold Dra in  Systems , 530,000 

Because o f  t h e  c l a s s i f i c a t i o n  o f  process f l u i d s  t o  be poten- 
t i a l l y  carc inogen ic ,  separate d r a i n  systems were added f o r  
c o l d e r  l i g h t  o i l s  and h o t  heavy o i l s .  Separate d r a i n s  
p reven t  t h e  m ix ing  o f  t h e  l i g h t  o i l s  w i t h  t h e  h o t t e r  heavy 
o i l s  which would re lease  too  many v o l a t i l e s .  

L-023 D r y  Slop O i l  System 

Separate Dry and Wet Slop O i l  Tanks were i nco rpo ra ted  i n t o  
t h e  blowdown system so t h a t  d r y  s lop  o i l  cou ld  be c o l l e c t e d  

'and recyc led  d i r e c t l y  t o  t h e  Combination Tower f o r  recovery.  
Wet s l o p  o i l  w i l l  be recyc led  normal ly  w i t h i n  t h e  blowdown 
system. Prev ious ly ,  a l l  s l op  o i l  was c o l l e c t e d  i n  a Slop 
O i  1  Tank and, i f  d ry ,  was recyc led  t o  t h e  Combination Tower 
o r ,  i f  wet, was sent  o f f - s i t e  f o r  d isposa l  o r  i n c i n e r a t i o n .  

Added Equipment t o  Meet Design C r i t e r i a  

A d d i t i o n a l  equipment was added: t o  i nsu re  t h e  r e t u r n  o f  
steam condensate t o  t h e  system i n  a  subcooled c o n d i t i o n ;  t o  
p r o t e c t  by f i l t r a t i o n  t h e  J e t  Pump from f i n e s  generated by 
the eoke-cu t t ing  equipment, and; t o  p r o t e c t  t he  s l u r r y  pumps 
i n s t a l l e d  i n  a  p i t  f rom p o s s i b l e  f l o o d i n g  f rom r a i n  by t h e  
a d d i t i o n  o f  sump pumps. 8-85 



Category A ECPs 

ECP No. 

L-026 

Descr ip t ion  Value 

Wet Gas Compressors 959,000 

A second (spare) f u l l - s i z e  Wet Gas Compressor, which had 
been overlooked i n  the I n t e r i m  Baseline, was added i n t o  the  
system. . . 

C l a r i f i e r  Flow Scheme 

The f l ow  o f  c l e a r  water from the c l a r i f i e r  t o  the Clear 
Water Tank was changed from a pressure system w i t h  pumps t o  
a g r a v i t y  f l ow system. The C l a r i f i e r   was^ e levated wh i le  the 
Clear Water Tank was shortened i n  height.  

Miscellaneous Equipment Addi t ions and Delet ions 

Since the cen t ra l  BFW supply pressure was 'increased from 200 
ps ig  t o  1,100 p s i g ?  the BFW Booster Pumps and associated BFW 
Surge Drum were el iminated. 

Wire Mesh M is t  E l iminators  

I n  order t o  p r o t e c t  the Wet Gas Compressor and sour gas 
t r ans fe r  l i n e  from corros ion due t o  the carry-over of sour 
wa t .~ r  m is t ,  w i re  mesh m is t  e l im ina to rs  were added t o  t h e  . 
Combination Tower Overhead Accumulator, Wet Gas Compressor 
Suction and Discharge Drums.. 

Disposal o f  Hydrocarbon Vapors 

I n  order t o  comply w i t h  environmental regu la t ions,  the 
vapors from l i q u i d  hydrocarbon ho ld  drums must no t  be vented 
t o  the  atmosphere. Accordingly, the Wet Slop O i l ,  F lushing 
O i l  and Anti-Foam Tanks were changed from atmospheric tanks 
t o  pressure vessels and t h e i r  discharges were d i r ec ted  t o  an 
I n c i  f ierator. 

Redution i n  Pro jec t  Control Budget 
. . 

As a w s u l t  o f  conti,act negot ia t ions between Lummus and 
ICRC, hummus reduced i t s  Pro jec t  Control Budget by 7,500 
man-hours. 

Coker Equipment Changes 161,000 

Spare u n i t s  w i l l  be i n s t a l l e d  f o r  the Coke Drum Cooling Pump 
and Coke S l u r r y  Sump Pump. I t  w i l l  a l so  be necessary t o  add 
'the hydrau l i c  power pack t o  p o s i t i o n  the Coker Crusher and 
telescoping chutes under t he  Coke Drums and t o  inc lude s l i d e  
gates on the  Hydrobins. 



Category A ECPs 

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

Cal c i  ner  Area 

Coke S i l o  bes ign  Study 

Lummus perTormed a study t o  determine t h e  optimum c a l c i n e d  
coke s torage system. 

L-025 A d d i t i o n  o f  Fuel Gas System Equipment 

A d d i t i o n a l  equipment was added a; r e q u i r e d  f o r  t h e  proper  
ope ra t i on  o f  t h e  f u e l  gas system. Th is  i nc luded  t h e  con- 
densate knock-out drums f o r  t h e  heater ,  k i l n ,  and i n c i n -  
e r a t o r  f i r i n g  systems as w e l l  as a  duplex o i l  f i l t e r  f o r  t h e  
f u e l  o i l  system. 

Rev is ion  o f  Coke Product  S i l o  Design 

I n  t h e  i n t e r e s t  o f  economy, t he  two Coke Product S i l o s  o f  
14,000 tons  t o t a l  capac i t y  have been reduced t o  7,000 tons  
o f  t o t a l  capac i ty .  Pe r iphe ra l  s i l o  equipment n o t  i nc luded  
i n  t h e  I n t e r i m  Base l ine  has been added, as requ i red .  

L-040 Ca lc ine r  Conveyor ~ n c l o s u r e s  

As p a r t  o f  an I C R C  c o s t  reduc t i on  e f f o r t ,  t h e  requirement 
f o r  t o t a l l y - e n c l o s e d  g a l l e r i e s  o'n t h e  c a l c i n e d  coke con- 
veyors has been m o d i f i e d  t o  r e q u i r e  covers over t h e  con- 
veyors on ly .  

Value 

12,000 

Ca lc ine r  Equipment Chanqes 

To improve t h e  ope ra t i on  o f  t h e  Ca lc ine r ,  equipment n o t  
accounted f o r  i n  t h e  I n t e r i m  Base l ine  has been added t o :  
p rov ide  o n - s i t e  dedust ing  o i l  s torage a f t e r  t h e  e l i m i n a t i o n  
o f  o f f s i  t e  'storage; p rov ide  t h e  c a p a b i l i t y  o f  bypassing t h e  
SO Scrubber and v e n t i n g  t h e  f l u e  gas t o  t h e  s tack ;  a l l o w  
maGual i s o l a t i o n  o f  t h e  Soda Ash B in ;  remove excess water  
f rom t h e  sump area. Also,  one soda ash feed system was 
de le ted  and w i l l  be s u b s t i t u t e d  by an a l t e r n a t e  system which 
i s  under design. 



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

Expanded Bed Hydrocracker Area 

L-014 ICRC's Proposed LC-Finer Recovery Scheme 

Category A ECPs 

Value - 

61,000 

Lummus performed a  s tudy  t o  determine t h e  e f f i c i e n c y  o f  an 
a1 t e r n a t e  scheme ' f o r  recove r ing  Expanded Bed Hydrocracker 
(EBH) 1  i q u i d s .  I C R C  p r o  osed t h i s  scheme i n  t h e  be1 i e f  t h a t  
i t  would be more thermal  7 y e f f i c i e n t .  

EBH Makeup Gas Compressor Changes (2,692,000) 

T ~ P  TCRC T n t . ~ r i m  Rase1 i ne ( I B L )  i nc luded  t h r e e  Hydrogen 
Makeup Gas Curnprqessur-s, e d ~ 1 1  deb i y ~ l e d  Lu ha1'1d1 e e iiomi l'1&1 
50% o f  t h e  des ign  makeup hydrogen f low.  A f t e r  e v a l u a t i n g  
t h e  advantages o f  t h i s  design and t h e  c a p i t a l  cos ts  f o r  t h e  
compressors, i t was decided t h a t  i t  would be more cos t -  
e f f e c t i v e  t o  use two machines i ns tead ,  each designed t o  
handle a  nominal 100% o f  t h e  design makeup hdyrogen f low.  

Compressor Closed Loop Cool Water Systems 

Closed l oop  c o o l i n g  water  systems, us ing  a  50/50 m i x t u r e  o f  
e thy lene  g l y c o l  and so f tened water  i n s t e a d  o f  c o o l i n g  tower 
water ,  were Incor~pur*cl lcd . l u  ~l i l ~ l i r ~ d l ~  ruu l  i l l y  i i . 1  t l ~ e  c o o l i n g  
water  j acke ts  o f  r e c i p r o c a t i n g  compressors and t o  reduce t h e  
assoc ia ted  maintenance cos ts .  

EBH F r a c t i o n a t  i o n  Des i yri 

An increase o f  f r a c t i o n a t i o n  c a p a b i l i t i e s  i n  t h e  C a t a l y t i c  
area t o  produce marketable products  has a l lowed t h e  o r i g i n a l  
l i q u i d  p roduc t  s p e c i f i c a t i o n s  f o r  t h e  EBH t o  be re laxed.  
T h i s  r e s u l t e d  5n c o s t  reduc t i ons  i n  investment and ope ra t i ny  
c o s t s  largely f rom t.he e l i m i n a t i o n  o f  t h e  naphtha s t a b i l i z e r .  

Revised F r a c t i o n a t i o n  Scheme 

Due t o  a  chanqe i n  t h e  product  s p e c i f i c a t i o n s ,  Lummus was 
r e q u i r e d  t o  r e v i s e  t h e  f r a c t i o n a t i o n  scheme. Th is  i s  a  
supplement t o  the work performed Sn ECP L-014. 

L-035 Added Equipment f o r  Atmospheric Tower 

To o b t a i n  b e t t e r  c o n t r o l ,  and increase t h e  ease o f  o p e r a b i l i t y  
and s t a r t u p  o f  t h e  Atmospheric Tower, I C R C  r e q u i r e d  bummus 
t o  add two t r a p o u t  t r a y s  and a  pump t o  t h e  tower design. 
T h i s  equipment w i l l  a i d  i n  t h e  c o n t r o l  o f  l i q u i d  t r a f f i c  i n  
t h e  tower. 



Category A ECPs 

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

EBH Hot and Cold Dra in  Systems 

Val ue 

584,000 

To recover  va luab le  o i l s  and t o  prevent  t h e  contaminat ion  o f  
t h e  waste t rea tment  system w i t h  p o s s i b l y  hazardous o i  1  s, 
separate equipment d ra ins  were added f o r  l i g h t  o i l s  and h o t  
heavy o i l s .  Separate d r a i n s  prevent  t h e  m ix ing  o f  l i g h t  
o i l s  w i t h  t h e  h o t t e r  heavy o i l s  which cou ld  cause f l a s h i n g  
o f  t h e  more v o l a t i l e  components o f  t h e  l i g h t  o i l s .  

L-037 HP Off-Gas Compressor Slze (2,973,500) 

I n  t h e  i n t e r e s t  o f  economy, i t  was decided t h a t  t h e  two 100% 
c a p a c i t y  HP Off-Gas Compressors should be reduced i n  s i z e  t o  

- nomi na l  60% c a p a c i t y  machines. 

EBH Knockout Pots 

A d d i t i o n a l  equipment was added as r e q u i r e d  f o r  t h e  proper  
ope ra t i on  o f  t h e  f u e l  gas system. Th is  i nc luded  condensate 
knockout drums f o r  each o f  t h e  th ree  EBH heaters  p l u s  two 
decoking knockout drums f o r  t h e  Fuel O i l  Heater and Vacuum 
Tower Heater. 

L-039 EBH Startup/Shutdown System 

To s t a r t u p  t h e  Expanded Bed Hydrocracker, a  reserve  o f  l i g h t  
and heavy o i l s  must be a v a i l a b l e  t o  feed t h e  reac to rs .  The 
a d d i t i o n a l  equipment necessary inc ludes two 5,000 bb l .  tanks 
t o  s t o r e  t h e  o i l s ,  pumps t o  feed t h e  o i l s  t o  t h e  EBH, and an 
a i r  c o o l e r  t o  coo l  the  h o t  o i l  r e t u r n i n g  t o  t h e  tanks.  

L-043 EBH Equipment - Changes 

To improve t h e  ope ra t i on  o f  t h e  Expanded Bed Hyil l-ucr-acker, 
equipment n o t  accounted f o r  i n  t h e  IBL has been added t o :  . 
remove heat  from t h e  r e c y c l e  f l o w  around t h e  Vent Blower 
f rom t h e  S ta r tup  Tanks; remove l i q u i d  from t h e  f l a r e  gas t o  
t h e  i n c i n e r a t o r  system which w i l l  he lp  minimize d ischarges 
t o  t h e  atmosphere and prevent  blockage o f  f l a r e  l i n e s ;  
p r o t e c t  pumps l o c a t e d  i n  p i t s  from f l o o d i n g ;  remove con- 
densate from compressor knockout po ts ;  pump steam condensate 
i n t o  a  h ighe r  p ressure  r e t u r n  header. 



, 
ECP No. Descr ip t ion  

Schedule Delay 

Category A ECPs 
8 

Val ue - 

This ECP summarizes the costs incurred as a  r e s u l t  o f  the 
schedule delay and extension of the  p ro jec t .  This value 
includes funds a c t u a l l y  expended due t o  the schedule delay 
p lus  add i t i ona l  costs caused by extending the schedule 
completion date o f  both Phase I and Phase 11. 



Category A ECPs 

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

C. Cryogenic Systems Area 

3-0006 HPU I n t e q r a t i o n  i n t o  t h e  Gas Systems Area . . ?  - 
The design o f  t h e  Hydrogen P u r i f i c a t i o n  U n i t  (HPU) o f  t h e  
Cryogenic Systems Area (Area 14) w i l l  be i n t e g r a t e d  w i t h  t h e  
design o f  t h e  Gas Systems Area (Area 15) be ing  done by 
R. M. Parsons Co. (RMP). P h y s i c a l l y ,  t h e  HPU w i l l  be l oca ted  
w i t h i n  t he  Gas Systems Area b a t t e r y  l i m i t s ,  b u t  w i l l  n o t  
become p a r t  o f  t h e  Gas Systems scope o f  work. That i s ,  a l l  
r espons ib i  1 i t y  f o r  t h e  HPU b a t t e r y  1 i m i t s  scope o f  work w i l l  
remain w i t h  A i r  Products and Chemicals, I nc .  (APCI). As 
d e t a i l e d  below, a l l  i n t e r f a c e s  t o  t h e  HPU w i l l  be w i t h  t h e  
Gas Systems Area, and several  p ieces  o f  non-process equip- 
ment w i l l  be t r a n s f e r e d  from t h e  Cryogenic Systems scope o f  
work t o  t h e  Gas Systems scope. 

3-0007 Reac t i va t i on  Heater 

Dur ing  t h e  Phase 0 design o f  t h e  S R C - I  f a c i l i t y ,  t h e  con- 
c e n t r a t i o n  o f  CO i n  t h e  recycle-hydrogen stream l e a v i n g  t h e  
DEA U n i t  f o r  pro2essing i n  t h e  HPU was s e t  a t  10 ppmv. A t  
t h i s  l e v e l  o f  concen t ra t i on  and w i t h  t h e  composi t ion o f  t h e  
r e c y c l e  gas stream, t h e  CO was s o l u b l e  i n  t h e  fue l  gas 
stream l e a v i n g  t h e  HPU, an8 i t  was o n l y  necessary t o  process 
t h e  stream through alumina adsorbers t o  remove water. The 
Reac t i va t i on  Heater f o r  t h e  al'umina adsorbers was r a t e d  a t  
1 .3  MM Btu/hr ,  and represented a reasonable s i z e  f o r  an 
e l e c t r i c  heater .  

Dur ing  t h e  Phase I design, t h e  con ten t  o f  t h e  i n e r t  gases 
(n i t r ogen ,  argon, and carbon monoxide) o f  t h e  recyc le -  
hydrogen stream increased,  requ' ir- ing a lower temperature i n  
t h e  HPU t o  achieve t h e  same hydrogen p u r i t y  and t o  decrease 
t h e  CO s o l u b i l i t y  i n  t he  f u e l  stream. ' Th i s  r e q u i r e d  t h a t  
molecu?ar s ieve  adsorbers be used f o r  reduc ing  t h e  CO 
con ten t  t o  1 ppmv. The l a r g e r  s i z e  o f  these adsorberg 
compared t o  t h e  alumina adsorbers r e s u l t e d  i n  an increase i n  
t h e  s i z e  o f  t h e  Reac t i va t i on  Heater t o  4.0 MM Btu/hr .  Thus, 
i t  i s  no longer  p r a c t i c a l  t o  use an e l e c t r i c  heater  f o r  t h i s  
l a r g e  s i z e  and a change t o  a g a s - f i r e d  heater  i s  j u s i t i f i e d .  

3-0008 T h i r d  Feed D r i e r  Vessel 

Dur ing  Phase 0, t h e  composi t ion of t h e  process gas l e a v i n g  
t h e  DEA U n i t  was es tab l i shed  t o  c o n t a i n  10 ppmv o f  CO . A t  
c ryogen ic  temperatures, t h i s  l e v e l  o f  concen t ra t i on  wfs . 
s o l u b l e  i n  t h e  hydrocarbons a l s o  conta ined i n  t h i s  stream. 
Whi le t h e  CO concen t ra t i on  has remained constant ,  t h e  gas 
composi t ion ?n Phase I inc ludes a h ighe r  l e v e l  o f  n i t r ogen ,  
argon and carbon monoxide. T h i s  r e q u i r e s  t h e  ope ra t i on  of 
t h e  HPU a t  lower temperatures which would cause t h e  C02 t o  

Value 

(338,000) 



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

Category A ECPs 

Value 

f reeze.  To p reven t  t h i s ,  t h e  d r i e r s  were changed f rom 
alumina t o  mo lecu la r  s i eve  u n i t s .  However, inadequate 
r e a c t i v a t i o n  gas was a v a i l a b l e  f o r  these l a r g e r  vessels.  To 
overcome t h e  shortage o f  r e a c t i v a t i o n  gas, a  t h i r d  vessel  
has been added which pe rm i t s  t h e  use o f  t h e  r e a c t i v a t i o n  gas 
t w i c e  t o  coo l  one vessel  and heat  a  second vessel  con- 
s e c u t i v e l y .  , , . .  . . 

Increased Capac i ty  f o r  HPU 

Because of new Expanded Bed Hydrocracker y i e l d  s t r u c t u r e s ,  a  
desiyvt w ~ o d i f i c a t i o n  o f  t h e  tlPU i s  r e q u i r e d  so t h a t  s u f f i c i e n t  
hydrocarbons a re  r e j e c t e d  i n  t h e  HPU t o  ma in ta in  hydrogen 
p u r i t y  f o r  t h e  SRC Process Area. Th is  m o d i f i c a t i o n  w i l l  
r e q u i r e  a  r e v i s e d  design f o r  t h e  HPU t o  r e f l e c t  an i nc rease  
i n  feed f l o w  by approximately 13 percent .  Th is  mod l f i ca . t l on  
should n o t  increase the  expected sur face requirement o f  t h e  
main heat  exchanger. 

Power D i s t r i b u t i o n  t o  A i r  Separa t ion  U n i t  952,500 

The ASU I n t e r i m  Base l ine  assumed low vo l tage  power d i s t r i -  
b u t i o n  t o  t h c  ASU. Subsequent t o  t h e  I n t e r i m  Base l ine ,  t h e  , 

U&O Area Subcont rac tor  determined t h a t  t h i s  arrangement 
presented problems i n  t h e  main subs ta t i on ,  and t h a t  h i g h  
vo l t aqe  d i s t r - i b u t i o n  t o  t h e  ASU would p rov ide  g r e a t e r  
r e l i a b i l i t y  and reduce t h e  c o s t  o f  equipment on a p lan t -w ide  
b a s i s .  The necess i t y  t o  add t r a n s f o r m ~ r s  and swi tchgear 
r e s u l t s  i n  a  c o s t  increase i n  t h e  ASU area. 

Removal o f  Vacuum-Jacketed L i q u i d  N i t roqen  (LIN) L ine  

Th i s  ECP covers t h e  removal o f  t h e  vacuum-jacketed (V-3) LIN 
l i n e  between t h e  ASU and t h e  HPU. The t r a n s f e r  o f  LIN can 
be achieved by the  use of a c ryogen ic  tank  t r u c k  which would 
be prov ided.  The ASU and t h e  HPU have t r u c k  l o a d i n g  and 
un load ing f a c i l i t i e s ,  r e s p e c t i v e l y ,  a l ready i nc luded  i n  
t h e i r  scope o f  supply. 

3-0999 Schedule Delay 

Th i s  ECP summarizes t h e  cos ts  i n c u r r e d  as a  r e s u l t  o f  t h e  

* .  schedule de lay  and ex tens ion  o f  t h e  p r o j e c t .  T h i s  value 
i nc ludes  funds ac t -ua l f y  expended due t o  t h e  schedule de lay  
p l u s  a d d i t i o n a l  cos ts  caused by ex tend ing t h e  schedule 
comple t ion  date  o f  bo th  Phase I and Phase 11. 



Category A ECPs 

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

D. Gas Systems Area 

Val ue - .  

1- 6009 HPU I n t e q r a t i o n  i n t o  Gas Systems Area 
. , ,.: - 

Th i s  ECP covers t h e  increased Gas Systems eng ineer ing  and . ., 
' 

m a t e r i a l  cos ts  r e s u l t i n g  f rom'- the ' i n t e g r a t i o n  o f  t h e  Hydro- . 

gen P u r i f i c a t i o n  U n i t  d i r e c t l y  w i t h  t h e  Gas Systems Area 
Con t rac to r  i n s t e a d  o f  t h e  Outs ide B a t t e r y  L i m i t s  F a c i l i t y  
Area Cont rac tor .  

Dust Prepara t ion  U n i t  Desiqn Chanqes (9,000) 

Th i s  ECP covers t h e  GKT eng ineer ing  cos ts  t o  design a  two- 
stage c l a s s i f i c a t i o n  system f o r  t h e  removal o f  overs ized ' 

KMAC. Th is  system rep laced t h e  g r i n d i n g  equipment i n  the '  
I n t e r i m  Basel ine.  The cos ts  f o r  t he  c l a s s i f i c a t i o n  system 
a re  i nc luded  i n  ECP 1-6019. 

M o d i f i c a t i o n s  t o  DPU Gr ind ing  Equipment (3,717,000) 

Th i s  ECP covers t h e  d e l e t i o n  o f  g r i n d i n g  equipment f o r  
- 

ove rs i zed  KMAC i n  t h e  Dust  Prepara t ion  U n i t  and t h e  replace- 
ment o f  i t  w i t h  a  two-stage c l a s s i f i c a t i o n  sytem f o r  t h e  
removal o f  t h e  overs ized m a t e r i a l .  The overs ized m a t e r i a l  
i s  c u r r e n t l y  c o l l e c t e d  and reblended i n t o  t h e  feed t o  t h e  
G a s i f i c a t i o n  U n i t .  

Selexol  Carbon D iox ide  Stack 2,468,000 

Th i s  ECP a l lows f o r  t he  ven t i ng  o f  CO .waste gas from t h e  
Selexol  U n i t  v i a  a  s tack  l oca ted  i n  t?le S h i f t  U n i t .  Th i s  
w i l l  e l i m i n a t e  t h e  p o s s i b i l i t y  o f  H S odors a t  ground l e v ~ l .  
The compression o f  t h e  CO and preh$at ing  aga ins t  t h e  S h i f t  
U n i t  e f f l e u n t  a re  i nc lude8  i n  t h i s  change. 

Jacket  Coo l ing  Water System f o r  Rec iprocat ing  Compressors 

Th i s  ECP w i l l  p rov ide  f o r  a  separate water-cooled, c l osed  
l oop  c o o l i n g  system us ing  t r e a t e d  water  f o r  each r e c i p -  
rocat. ing compressor se rv i ce .  There are two such compressors 
a f f e c t e d  by t h i s  change: t h e  Hydrogen Compressors and t h e  
H2S Recycle Compressors i n  t h e  Selexol  U n i t .  

GKT P a r t i c i p a t i o n  i n  KMAC Lab study 

GKT p rov ided  t e c h n i c a l  d i r e c t i o n  t o  Jen ike  and Johanson f o r  
t h e i r  l a b  study which examined KMAC f l o w  p r o p e r t i e s .  The 
e x t e n t  o f  GKT's p a r t i c i p a t i o n  i nc luded  t h e  rev iew o f  t e s t  
procedures, d e f i n i t i o n  o f  coa l  samplcs, p r o v i s i o n  o f  r e l e v a n t  
equipment parameters, and t h e  rev iew o f  t h e  t e s t  r e p o r t .  



Category A ECPs 

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

1-6023 Ch lo r ide  Study - ASWS 10,000 

A s tudy was performed t o  i n v e s t i g a t e  t h e  use o f  c a u s t i c  and 
l i m e  a d d i t i o n s  t o  reduce t h e  concen t ra t i on  o f  f r e e  and f i x e d  
ammonia i n  t h e  ASWS s t r i p p e d  water. High ammonia concen- 
t r a t i o n s  c o u l d  i n h i b i t  t h e  b i o l o g i c a l  r e a c t i o n  i n  t h e  Wastewater 
Treatment System. 

GKT Coal G a s i f i c a t i o n  Tests - Add i t i ona l  Analyses 10,000 

GKT performed a d d i t i o n a l  t r a c e  analyses o f ' t h e  g a s i f i e r  raw 
synthes is  yab, This  ECP covers those analyses p l u s  the  
a n a l y s i s  o f  t h e  raw gas p a r t i c u l a t e s ,  f i l t e r e d  wash water, 
d r i e d  f l y  ash and g a s i f i e r  s lag.  

Bcavon SRU LPG Vapor izer  

The opera t i on  of t he  Reducing Gas Generator i n  the  Beavon 
U n i t  requ i res  a  constant  composi t ion o f  vapor.ized LPG. 
There i s  an LPG vapor izer  i n  t h e  LPG storage area, b u t  i t s  
ope ra t i on  i s  i n t e r m i t t e n t  and n o t  s a t i s f a c t o r y  f o r  t he  small  
f l o w  r e q u i r e d  b y  the  Beavon SRU. A small  vapor izer  
s i n g u l a r l y  ded ica ted t o  t h e  Beavon SRU se rv i ce  w i l l  be used. 

DEA System Rework 

A r e d e f i n i t i o n  of t he  feedstock s p e c i f i c a t i o n s  t o  the  DEA U n i t  
r e q u i r e d  t h a t  several  changes be made i n  i t s  design. A cos t  
savings r e s u l t e d  from t h e  reduc t ton  i n  s i z e  o f  NH and HC1 
columns and from the d e l e t i o n  of t he  Gas Coolers 2nd Wash 
Pumps. Costs a re  a l s o  i nc luded  f o r  Parsons assistance i n  
per forming the  SRC sour wa te r  f l a s h  c a l c u l a t i o n s .  

LPG System Rework on Feed Compressors 

I n  r o u t i n g  the  U r i e r  Reac t i va t i on  Gas t o  the  HPU, i t  was 
necessary t o  increase the  s i z e  o f  t h e  LP Feed Gas Compressor 
from one stage t o  two stages. This ECP covers t . h ~  cnst o f  
implemcnt.ing t h i s  change. 

Parsons Manhour Gap f o r  GKT Work Scope 

Th is  ECP covers t h e  c o s t  f o r  R. M. Parsons t o  perform addi-  
t i o n a l  eng ineer ing  on the  Dust Prepara t ion  U n i t  and the  Wash 
Water Treatment U n i t  prepared by GKT. Th is  eng ineer ing  was 
n o t  o r i g i n a l l y  i n  Parsons scope o f  work. 

Cont rac tua l  Changes Since March 16, 1981 

T h i s  ECP covers the  cos ts  f o r  Parsons t o  perform a d d i t i o n a l  
tasks  as r e q u i r e d  by t h e  Master P r o j e c t  Procedures (MPP 11-1 
and MPP 11-2). These requirements were n o t  i n  Parsons 
q r i g i n a l  scope o f  work. 



Category A ECPs 

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

Value 

1-6033 Add Cent r i fuges ,  Second Decanter 1,732;OOO 

Cen t r i f uge  equipment has been added i n  o rde r  t o  reduce t h e  
consumption o f  S t r e t f o r d  s o l u t i o n . - i n  t h e  Beavon SRU.. 

. . . . 
1-6999 Schedule Delay , , ... . 

T h i s  ECP summarizes t h e  cos ts  i n c u r r e d  as a  r e s u l t  o f  t h e  
schedule de lay  and ex tens ion  o f  t h e  p r o j e c t .  T h i s  value 
i nc ludes  funds a c t u a l l y  expended due t o  t he  schedule de lay  
p l u s  a d d i t i o n a l  cos ts  caused by ex tend ing t h e  schedule 
comple t ion  date  o f  b o t h  Phase I . a n d  Phase 11. 



Category A ECPs 

ECP No. D e s c r i p t i o ~  Value 

E.  Outs ide  B a t t e r y  L i m i t s  F a c i l i t y  Area 

1-7101 Revise E l e c t r i c  Power D i s t r i b u t i o n  

T h i s  ECP covers t h e  cost.  t o  increase t h e  power d i s t r i b u t i o n  
system from a  four - t rans former ,  100 megawatt system t o  a  
fou r - t rans fo rmer ,  150 megawatt system. The need f o r  t h e  
increase i s  a t t r i b u t e d  Lu a  b e t t e r  d e t i n i t i o n  o f  c o n t r a c t o r  
requirements.  A lso ,  i nc luded  i s  t h e  c o s t  o f  an emergency 
power system c o n s i s t i n g  o f  a  22 megawatt, skid-mounted gas 
t u r b i n e  and fou r  d iese l -gene ra to r  h o s p i t a l  se ts .  

R e v i s e  Plant.,  llti I i t ' i e s  

U t i l i t y  requirements have increased 25 t o  50 percent  t o  
accommodate o v e r a l l  p l a n t  requirements. The maximum requ i re -  
ments o f  compressed a i r  have increased by 300 percent .  
F l a r e  and u t i l i t y  requirements have changed as a  r e s u l t  o f  
b e t t e r  d e f i n i t i o n  from t h e  Area Cont rac tors .  The ground 
f l a r e  was e l i m i n a t e d  and t h e  Thermal O x i d i z e r  and Vent Gas 
I n c i n e r a t o r s  were b e t t e r  de f ined.  I n  a d d i t i o n ,  improved 
c a p i t a l  equipment es t imates  r e s u l t e d  i n  s i g n i f i c a n t  
increases i n  c a p i t a l  cos ts  and vendor engineer ing.  

Revi se I n t e r c o n n e c t i n g  Systems 

The e x t e n t  of i n t e r c o n n e c t i n g  system increased i n  o rde r  t o  
ac~ommodat.e t h e  expansion i n  t h e  o v e r a l l  s i t e  p l d n  from 3.9 
t o  4 . 5  MM square f e e t  t o  accommodate t h e  requirements o f  t h e  
o t h e r  Area Cont rac tors .  R e d e f i n i t i o n  o f  t h e  waste water 
c o l l e c t i o n  system r e s u l t e d  i n  a  r e d u c t i o n  i n  t h e  number o f  
sewers from s i x  t o  th ree.  Area Cont rac tors  rede f i ned  t h e i r  
requirements t o  e f f e c t  a  r e d u c t i o n . i n  t h e  number o f  l i n e s  
e n t e r i n g  o r  l e a v i n g  t h e  i n t e r c o n n e c t i n g  systems from 320 t o  
303. 

Revise Water and Waste Treatment 

A better def  i r r i  l l o n  o f  waste streams i n c l u d i n g  t h e  a n a l y s i s  
of c h l o r i d e s  and ammnnia recycles riiade it evident t h a t  
Reverse Osmosis and Evaporator  Residue F i x a t i o n  w i l l  be 
r e q u i r e d  f o r  t h e  ze ro  d ischarge mode o f  opera t ion .  Also,  
t he  Wet Ox ida t i on  process has been added t o  regenerate 
powdered act4 v i a t e d  carbon. 



Category A ECPs 

ECP No. 

1-7105 

D e s c r i p t i o n  Val ue - 
Revise S i t e  Development ($1,500,000) 

T h i s  ECP covers t h e  increased c o s t  o f  s i t e  landscaping,  s i t e  
1  i g h t i n g ,  and expanded t a b l e t o p  grad ing  packages. These 
changes r e s u l t e d  f rom b e t t e r  d e f i n i t i o n  o f  ,the s i t e  develop- 
ment requirements. The major  change i s  t h e  e l i m i n a t i o n  o f  
t h e  barge dock which r e s u l t e d  a f t e r  t h e  CM/C developed an 
a l t e r n a t i v e  method t o  rece i ve  heavy equipment. 

Revise Non-Process B u i l d i n g s  10,900,000 

R e d e f i n i t i o n  o f  b u i l d i n g  f u n c t i o n  requirements has r e s u l t e d  
i n  an increase i n  t h e  areas f o r  non-process b u i l d i n g s  f rom 
164,245 square f e e t  t o  194,044 ,square f e e t .  

Revise L i q u i d  Storage Capaci ty  5,500,000 

L i q u i d  s to rage capac i t y  increased from t e n  tanks a t .  300,000 
b b l s  capac i t y  t o  f i f t e e n  tanks w i t h  430,000 b b l s  capac i t y .  
The c u r r e n t  tank  farm design i s  based on process requ i re -  
ments and t h e  c u r r e n t  market ing  ana lys i s  o f  p roduc t  s to rage 
requirements. 

A r e d u c t i o n  i n  scope r e s u l t e d  when t h e  DEA, Se lexo l ,  c a u s t i c ,  
s u l f u r  and LPG s torage systems were t r a n s f e r r e d  f o r  
i n c l u s i o n  i n  t h e  Gas Systems Area. 

Revise Coal Storage and Trans fer  

An improvement i n  t h e  understanding o f  t h e  design r e q u i r e -  
ments r e s u l t i n g  from t h e  Design Base l ine  has r e s u l t e d  i n  
changes i n  conveyor c o n f i g u r a t i o n ,  an increase i n  on@ 
sampling tower and a  b e t t e r  understanding o f  e l e c t r i c a l  
system requirements. I n  a d d i t i o n ,  t h e  q u a l i t y  o f  t h e  
c a p i t a l  c o s t  es t imates  has improved s i g n i f i c a n t l y .  

Revi se Coal P repa ra t i on  

To improve on-stream re1  i a b i  1  i ty, t h e  coa l  p u l v e r i z i n g  
system has been changed from two 125 TPH p u l v e r i z e r s  t o  
t h r e e  85 TPH p u l v e r i z e r s .  Also, t h e  improved d e f i n i t i o n  o f  
t h e  Design Base l ine  has r e s u l t e d  i n  an increased es t imate  
f o r  eng ineer ing  manhours, 

Revise SRC Storage 

SRC b lend ing  c a p a b i l i t y  has been added and t h e  system des ign  
has been changed t o  reduce f u g i t i v e  emission and p roduc t  
degradat ion.  

Reduction o f  SRC s torage capac i t y ,  from 70,000 tons  t o  
60,000 tons ,  based on market ing  i n p u t ,  r e s u l t e d  i n  a  p a r t i a l l y  
o f f s e t t i n g  c o s t  decrease. 



Category A ECPs 

ECP No. 

1-7111 

Descr ip t ion  

Revise Proqram Management - Phase I 

This ECP covers program management costs  r e s u l t i n g  from the  
increases i n  the  scope o f  the  p r o j e c t  as a r e s u l t  o f  b e t t e r  
d e f i n i t i o n  o f  r e p o r t i n g  requirements i n  such areas as Qua1 i t y  
Assurance Procedures and Assessments; Procurement Procedures 
and Report ing; Documentation Requirements; CM/C I n t e r f a c e  
Coordinat ion;  D e f i n i t i o n  Model ; and Safety and Envjronmental 
Reviews and Reports. 

Revise Engineer ing Technical Support - Phase I 

Add i t i ona l  techn ica l  s tud ies  were requ i red t o  support the  
expanded scope o f  work described by ECPs 1-7101 through 
1- 7110. 

Revise Enqi neer i  nq Services 

This ECP covers the  increases i n  costs which r e s u l t  from the 
extension o f  the p r o j e c t  due t o  funding r e s t r a i n t s  and 
r e d e f i n i t i o n  o f  engineer ing services requirements. 

Schedule Delay 

Val ue - 
8,400,000 

This ECP summarizes the costs incu r red  as a r e s u l t  o f  t h e  
schedule delay and extension o f  the  p r o j e c t .  This value 
includes tunds a c t u a l l y  expended due t o  the schedule delay 
p lus  add f t l ona l  c o s t s  caused by extending the schedule 
completion date o f  both Phase I and Phase 11. 



Category A ECPs 

ECP No. Descr ipt ion 

F. CENTRAL CONTROL SYSTEM 

9-0999 Schedule Delay 

Value - 

This ECP summarizes the  costs incurred as a r e s u l t  o f  the  
schedule delay and extension o f  the  project . '  This value 
includes funds a c t u a l l y  expended due t o  the  schedule delay 
p lus  add i t iona l  costs caused by extending the  schedule 
completion date of both Phase I and Phase 11. 

I 



Category A ECPs 

I 

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

I C R C  G .  - 
Spare Par t s  Budqet Increase 

Value 

The spare p a r t s  ph i losophy f o r  t he  t o t a l  f a c i l i t y  requ i res  
t h e  i n c l u s i o n  o f  a d d i t i o n a l  cos ts  n o t  conta ined i n  t h e  
I n t e r i m  Base l ine  f o r  a l l  process areas. 

Corrosion/Erosion MonStorfng Program i69, 000 

A t o t a l  f a c i l i t y  cor ros ion/eros ion mon i to r i ng  program inc ludes 
a combinat ion o f  c o r r o s i o n  probes and coupons f o r  s e l e c t i v e  
c o r r o s i o n  mon i to r i ng  and se lec ted  l o c a t  ions f o r  111 t.rasnnic 
t e s t i n g  for '  erbslon.  The va lue  o f  t h i s  ECP Inc ludes the 
cos ts  f o r  t h e  SRC and t h e  Coke and L i q u i d  Products Areas. 
The Gas Systems Area cos ts  are  inc luded as a Category 0 ECP. 
The U t i l i t i e s  and O f f s i t e  Area costs  a re  d i s t r i b u t e d  among 
t h e i r  Category A ECPs. 

SRC Toxicology I n v e s t i q a t i o n  

Th is  program w i l l  i n v e s t i g a t e  t h e  mutagenesis p o t e n t i a l , ,  
acute  t o x i c i t y  and long-term ch ron ic  t o x i c i t y  ( i n c l u d i n g  
carc inogen ic  and te ra togen ic  p o t e n t i a l )  o f  SRC products,  
se lec ted tntcrmcdlate process streams and was te  producls.  
The data generated w i l l  be used f o r  f o u r  main purposes: 

1. t o  support  13CA Premanufat tur fng N o t l f i c a t l o n  
2. t o  he lp  assess worker s a f e t y  and h e a l t h  hazards 
3. t o  he lp  es t imate  environmental impacts o f  SRC-I 

techno 1 ogy 
4. t o  promote p u b l i c  and r e g u l a t o r y  acceptance o f  SRC-I 

p roducts  and waste d isposa l  p r a c t i c e s  

Schedule Delay 

Th is  ECP summarizes t h e  cos ts  i n c u r r e d  as a r e s u l t  o f  t h e  
schedule de lay  and ex tens ion o f  t he  p r o j e c t .  Th is  value 
includes funds a c t u a l l y  expended due t o  t h e  schedule delay 
p l u s  a d d i t i o n a l  cos ts  caused by extending the  schedule 
complet ion date o f  bo th  Yhase 1 and Phase 11. 
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22.0 STATEMENT OF WORK CROSS-REFERENCE 
. . 

Th is  document i s  a Cross-Reference from t h e  Statement o f  Work t o  t h e  Base l ine  o r  o the r  
de l i ve rab les .  Chapter references are  f o r  Phases I & I 1  o f  t h e  P r o j e c t  Base l ine  book 
unless i d e n t i f i e d  otherwise. 

Statement o f  Work Requirements 

I. PHASE I 

A. GENERAL 

The Demonstrat ion P lan t  s h a l l  
have a nominal capac i t y  t o  process 
6,000 tons-per-stream-day (TPSD) o f  
moi s t u r e - f  r e e  coa l .  . 

The Demonstrat ion P l a n t  s h a l l  be 
planned and const ruc ted so as n o t  t o .  
p rec lude t h e  u l t i m a t e  expansion t o  a 
commercial-size p l a n t  o f  approximately 
30,000 TPSD o f  coal  capac i ty .  

The P l a n t  s h a l l  be designed t o  
process h i g h  s u l f u r  coal  w i t h  a minimum 
s u l f u r  con ten t  o f  2 %. 

The advantages o f  a product  s l a t e  
which r e s u l t s  from t h e  i n c l u s i o n  o f  
t h e  c o k i  ng/cal c i  n i  ng and Expanded Bed 
Hydrocracking processes s h a l l  be . 

explored.  

The Demonstrat ion P l a n t  design 
s h a l l  i nc lude  the  components t o  process 
a nominal o n e - t h i r d  o f  t h e  SRC product  
through cok ing and c a l c i n i n g  and a 
maximum o n e - t h i r d  through an Expanded 
Bed Hydrocracker. 

Base1 i ne/Del i verabl  e Reference 

. I .  - , /  

a) Chapter I . A .  - S R C - I  P r o j e c t  
(WBS 1.0) 

b)  Appendix B - 3.0 
Design Basis Memoranda - 
Summary P r o j e c t  

B. SUMMARY OF SCOPE 

The pr imary  product  o f  t h e  Phase Chapter I . A .  - SRC-I P r o j e c t  
I e f f o r t  s h a l l  be a complete engineer ing (WBS 1.0)  
des ign o f  the SRC-I Demonstrat ion 
P lan t .  The Phase I work w i l l  use the 
Phase 0 t e c h n i c a l  ou tpu l ,  i n c l u d l  ng 
b r i d g i n g  tasks,  as the  basis.  

C. PROJECT MANAGEMENT 

1. General 

The Cont rac tor  s h a l l  per form Appendix B - 4.0 
a l l  a c t i v i t i e s  t o  e f f e c t i v e l y  P r o j e c t  Management Plan 
p lan ,  organize,  . s t a f f ,  and execute 1 



Statement o f  Work Requirements 

a l l  work under t h i s  c o n t r a c t .  

Statement of Work Cross-Reference 
m 

Basel i ne/Del i verabl  e Reference 

2. P r o j e c t  Management P lan I 
The Cont rac tor  s h a l l  prepare 

a comprehensive p l a n  f o r  t h e  
accomplishment o f  t h e  Pro jec t .  
The P r o j e c t  Management P lan (PMP) 
s h a l l  be updated and r e v i s e d  as 
d e t a i l e d  i n f o r m a t i o n  i s  developed 
and becomes a v a i l a b l e .  The 
Cont rac tor  s h a l l  imp1 ement the 
procedures and systems def ined i n  
t h e  PMP. 

3. Supplementary Plans I 
The Cont rac tor  s h a l l  develop 

and implement var ious p lans which 
w i l l  supplement the P r o j e c t  
Management P l  an. 

4. P r o j e c t  Schedule 
/ 

The Cont rac tor  s h a l l  develop 
s M a , ~ t . ~ r  P r n j ~ c t .  S c h ~ r l ~ ~ l e  f n r  
execut ion o f  Phases I, I1  and , 

/ 
5, Prncrrrement. 

a,. General \ 
The Cont rac tor  s h a l l  

develop a l i s t  o f  components 
f o r  which vendor engineer ing 

\ 
data i s  requ i red  for ~ompletion 
o f  d e t a i l e d  eng ineer ing 
du r ing  Phase I. \ 
b. Procurement Procedure 

The Cont rac tor  s h a l l  
develop a s e t  o f  procurement 
procedures t o  be u t i l i z e d  
du r ing  execut ion o f  the  
Pro jec t .  

c. Vendor/Subcontractor 
Se lec t io r i  

The Cont rac tor  s h a l l  
develop and ma in ta in  a l i s t  
o f  acceptable qua1 if i ed 
vendors and subcontractors.  

a) Chapter 1:C.  - S R C - I  P r o j e c t  
(WBS 1.0)  - Schedule Summary 

h) Chapter I 1 1  . A .  3 - -tow A h e d u l  
1 I I . B . l . c  - I 

V.B.3 - 
VI.C.3 - 
VI.D.3 - 
VI.E.3 - 

c)  Appendix B - 19.0 
In termedia te  Sctiedule Back-Up D e t a i l  

Appendix B - 4.0 
Procurement Manual 

Appendix B - 4.0 
Procurement Manual 

~ p p e n d i x  B - 4.0 
Procurement Manual 
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Statement of Work Requirements 

d. P r o p r i e t a r y  Process 
Licenses 

The Cont rac tor  s h a l l  
n e g o t i a t e  t h e  l i c e n s i n g  
agreements f o r  t h e  use o f  
p r o p r i e t a r y  processes i n  t h e  
Demonstrat ion P lan t .  

6. g u a l  i t y  Assurance 

The Con t rac to r  s h a l l  prepare 
a  q u a l i t y  assurance program f o r  
a l l  phases o f  t h e  p r o j e c t .  

7. Cons t ruc t i on  

The Cont rac tor  s h a l l  prepare 
a  comprehensive c o n s t r u c t i o n  
p lan .  

The Cont rac tor  s h a l l  
i d e n t i f y  t h e  'amount 'of  f i e l d  
c o n s t r u c t i o n  work t o  be performed 
by Force Account f o r  each o f  t he  
p r o j e c t  areas. 

8. P r o j e c t  Cost Forecasts (Est imates)  

The Con t rac to r  s h a l l  prepare 
a  P r o j e c t  Cost Est imate.  

Phase I 1  CWBS 

The Con t rac to r  s h a l l  prepare 
a  Phase I 1  Cont rac t  Work Breakdown 
S t r u c t u r e  (CWBS). 

SITE ACQUISITION, FINALIZATION 

1. S i t e  Eva lua t i on  

The Con t rac to r  s h a l l  i d e n t i f y  
c r i t e r i a  t o  be considered i n  a  
s i t e  c o n f i r m a t i o n  study. The 
Cont rac tor  s h a l l  eva lua te  a  
s i n g l e  s i t e  based on these c r i t e r i a ,  
u t i l i z i n g  p r e l i m i n a r y  f i e l d  
i n v e s t i g a t i o n s  and p r i v a t e  and 
pub1 i c  o r g a n i z a t i o n  data. 

Base l ine /De l iverab le  Reference 

Appendix B - 4 .0  
Procurement Manual 

Appendix B  - 4 :0  
QA P lan 1 

~ ~ ~ e n d i x  B  - 12.0 
Cons t ruc t i on  S t ra tegy  

-I=-- 
a) Chapter 1.0 - SRC-I P r o j e c t  

Cost P lan  
b) Appendix B - 18.0  ' 

Cost Est imate Backup D e t a i l  
c)  Phases I I I A  & I I I B  - Appendix 2.0 

Operat ing Cost Assumptions and 
Support Data . . 

, . 

Appendix ,B - 1.0 
PWBS and D i c t i o n a r y  

S i t e  Eva1 u a t i o n  C r i t e r i a  
(Transmit ted 4/29/80 t o  J.'F. ' Pearson) 



Statement o f  Work Requirements 

2. S i t e  Data 

The Con t rac to r  s h a l l  complete 
t h e  geotechn ica l  i n v e s t i g a t i o n .  

3. S i t e  Con f i rma t ion  Report  

- The Con t rac to r  s h a l l  prepare 
a  S i t e  Con f i rma t ion  Report.  

4.  D r a f t  S i t e  Agreement A 

The .Con t rac to r  s h a l l  con t i nue  
t h e  work begun i n  Phase 0  t o  
develop d r a f t  agreements f o r  t he  
a c q u i s i t i o n ,  lease,  o r  o t h e r  
u t i l i z a t i o n  o f  t h e  s i t e  f o r  t h e  
c o n s t r u c t i o n  and o p e r a t i o n  o f  t h e  
Demonstrat ion P lan t .  

5 .  1rifra~Lr.ucLur;e P lan  

The Con t rac to r  s h a l l  develop 
p lans  and d r a f t  c o n t r a c t s  f o r  
o b t a i n i n g  a l l  raw m a t e r i a l s  and 
major  chemica l / ca ta l ys t s  and 
supp l i es .  

The Cont rac tor  s h a l l  develop 
a  p l a n  t o  o b t a i n  t h e  water  supply 
f o r  t h e  Demonstrat ion P lan t .  

The Con t rac to r  s h a l l  develop 
and d r a f t  c o n t r a c t s  t o  secure t h e  
e l e c t r i c i t y  r e q u i r e d  f o r  t h e  
Demonstrat ion P lan t .  

The Cu~~Lr.c lc to i  s h a l l  .develop 
p l a n s  f o r  t h e  t r a n s p o r t a t i o n  of 
raw m a t e r i a l s  and products  t o  and 
f rom t h e  f a c i l i t y .  

The Con t ra to r  s h a l l  develop 
p l a n s  f o r  t h e  o n - s i t e  d isposa l  o f  
a1 1  s o l i d  wastes. 

OPERATIOJZ REVIEW & PLANNING 

1.. Review 

The C o n t r a c t o r ' s  opera t ions  
s t a f f  s h a l l  r ev iew  a l l .  P&IDs, 
equipment s e l e c t i o n ( s ) ,  p l o t  
p lans ,  and models f o r  o p e r a b i l i t y ,  
r e l i a b i l i t y  and ease o f  maintenance 
th roughout  t h e  l i f e  o f  t h e  f a c i l i t y  

Statement o f  Work Cross-Reference 

Base l ine /De l iverab le  Reference 

Rust U t i l i t i e s  and O f f s i t e s  Subcontract  

S i t e  Conf i rmat ion  Study 
F i n a l  D r a f t  Issued 12/10/80 

Chapter V I .  E. 1. b 
Land A c q u i s i t i o n  

a) Phase I I I A  & 1110 - Appendix 2.0 
- Operat ing Cost Assumptions and 
Support Data 

b)  Appendix B - 13.0 Coal Supply St ra te !  
c )  Appendix B - 15.0 Ca ta l ys t s  and 

Chemical Requirements 

a) Chapter V . A .  1. b - O f f - S i t e  F a c i l i t i e  
R i ve r  S t ruc tu res  

b) Appendix B - 10.0 a  - E.P.L.A. - Pern 
P lan  

Chapter V .  A. 1. a - U t i  1  i t y  Systems/ 
E l e c t r i c a l  Power D i s t r i b u t i o n  System 

a) Appendix A - 1.4.1.A - U t i l i t i e s  and 
O f f s i t e s  - Design Base l ine  

b)  Appendix B - 13.0 Coal Supply S t ra teg  

a) Chapter V.A.1. b  - O f f s i t e  F a c i l i t i e s /  
Sol i d  Wast,e O i  sposal 

b)  Chapter VI.E.1.a - Environmental and 
Permits 

c )  Appendix B - 10.0 c  - On-Going Project 
Related Environmental A c t i v i t i e s  

a) Appendix B - 9.0 Master P r o j e c t  
Procedure 1-4, I C R C  Review and 
Approval o f  Cont rac tor  Technical  
Documents and 6-3, R e l i a b i l i t y  
Ana lys is  by Area Cont rac tors .  

b )  Phases I I I A  & I I I B  - Appendix 1.0 
Re1 i a b i  1  i t y  - Maintenance Discussion 
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Statement of Work Requirements 

2. Operations Planning 

The Contractor shall develop 
detailed plans, including time 
tables, for staffing the facility, 
training operators and mechanics, 
and hiring qua1 ified personnel. 

The Contractor shall prepare 
operating plans and outlines of 
handbooks, maintenance manuals, 
spare parts catalogs, and mechanical 
catalogs. 

3. Health and Safety 

The Contractor shall prepare 
a facility safety manual, plans 
and procedures for the implemen- 
tation of an industrial hygiene 
program, and procedures for 
hand1 i ng emergencies. 

4. ~quipment 

The Contractor shall prepare 
lists and general specifications 
for equipment required for the 
start-up, operation, and maintenance 
of the faci 1 i ty. 

F. TECHNICAL SUPPORT 

1. General 

The Contractor shall prepare 
and implement an overall Process 
R&D plan and a support studies 
plan. 

Design Basis Memorandum (DBMl 

The Contractor shall prepare 
a Design Basis Memorandum for 
each Plant area, utilizing the 
results of the Phase 0 deliverables 
and the bridging tasks. 

3. Process Design Criteria 

The Contractor shall prepare 
Process Design Criteria that will 
serve as a general guide1 ine to 
all Area S1.1Dcontractors on preeess 

Baseline/Deliverable Reference 

Chapter VI1.D. - Recruiting and Train 
(WBS 1.6.4) 

a) Appendix B - 9.0 Master Project 
Procedure 6-1, Operating and 
Maintenance Manual s 

b) Chapter VII. B. - Checkout and 
Commissioning (WBS 1.6.2) 

a) Phases IIIA & IIIB - Appendix 3.0 
Occupational Safety and Health 
Philosophy and Program 

b) Appendix B - 4.0 Safety Program 
c) Chapter VI. E. 1: a - Environmental ; 

Permits 

a) Chapter V1I.A. - Spare Parts 
b) Chapter V1I.C. - Capital Equipment 
c) Appendix B - 15.0 Initial Catalys 

and Chemical Requirements 
d) Appendix B - 16.0 Spare Parts Sup] 

Data 
e) Appendix B - 17.0 Operations Capil 

Equipment Support Data 
f) Phases IIIA & IIIB - Appendix 1.0 

Reliability - Maintenance Discussio 
g) Phases IIIA & IIIB - Appendix 2.0 

Operating Cost Assumptions and 
Support Data 

Appendix B - 5.0 R&D Plan 

Appendix B - 3.0 Design Basis Memoranda 

a) Appendix A - 1.0 Process 
Design Criteria 

b) Appendix B - 3.0 
Deslgn Basis Memoranda 
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design philosophy, turndown 
ob jec t i ves ,  i n s t a l l e d  spares 
philosophy and o ther  process 
re1  ated areas. 

4. P i l o t  P lan t  L ia ison  

The Contractor s h a l l  mainta in  
e f f e c t i v e  l i a i s o n  w i t h  a l l  DOE- 
sponsored coal  1 i que fac t i on  p i  1 o t  
p l a n t  programs t o  insure t ime l y  
p lanning and the t r a n s f e r  o t  
techno1 ogy. 

5. Uata base Requlre~~ier i ls  

The Contractor s h a l l  i d e n t i f y  
c r i t i c a l  data base needs, provide 
f o r  these needs i n t e r n a l l y  o r  
through subcontract i f  necessary, 
and recommend t o  the  DOE those 
needs which can be s a t i s f i e d  
through on-going DOE programs. 

6. Process Steady-State and 
Dynars.i c Model i nq 

'The Contractor sha l l  develop 
steady-state and dynamic mo+l s 
o t  the  f a c l l l t y  and i 1 s  sumponents 
t o  permi t  v e r i  T fca t lon  o f  prmucess 
con t ro l  design and intermediate 
holdup vessel design. 

The Contractor sha l l  es tab l i sh  
a l i 3 t  o f  " C r i t i c a l  Technology 
Equipment. 

Statement of Work Cross-Reference 

Base1 i ne/Del i ve rab l  e Reference 

a) Chapter V1.C. - Technical Support 
(WBS 1.5.3) 

b) Appendix B - 5 .0  R&D Plan 
c) Appendix B - 25.0. Wi lsonv i l  l e  P i l o t  

P lant  Support 

7. C r i t i c a l  Equipment Desiqn 

8. Trade-Off and Technical 
E e r t a i  n t y  Studies 

The Contractor s h a l l  conduct 
process t r ade -o f f  and technica l  
uncer ta in ty  studies.  The Contractor 
s h a l l  mainta in  a l i s t  o f  st.udies 
t o  be performed and t h e i r  schedule 
f o r  completion. 

9. Studies o f  Varying Process 
Parameters 

As d i r ec ted  by DOE, the 
Contractor sha l l  analyze the 
as-designed Demonstration P lan t  

Chapter V 1 . C . l . c . -  Modeling 
(WBS 1: 5.3.31 

Appendix B - 7.0 C r i t i c a l  Technology P l a n  

~. 
TOS/TUS Status L i s t  ( issued bi-monthly) 

a) Chapter V1.C. - Technical Support 
(WBS 1.5.3). 

b) Appendix B - 5.0 R&D Plan 
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statement o f  Work ~equ i rements  
. .. 

t o  determine the ab'i ' l i ty and 
f l e x i b i l i t y  o f  the P lan t  t o  
handle var ious process para- 
meters. 

G. PRODUCT UTILIZATION ACTIVITY 

1. General 
. . , . 

2. Product U t i l i z a t i o n  A ~ ~ t i v i t i e s  
. .. 

a. . Market Analysi's.' : ' 

The" Cont rac tor  s h a l l  - - 
analyze the s p e c i f i c  market 
needs f o r  the var ious products 
o f  the  S R C - I  process i n  
s o l i d ,  l i q u i d ,  gaseous, o r  
m ix tu re  form. The economic 
ana lys i s  s h a l l  i nc lude  a 
review, and update i f  requ i red,  
o f  the  conceptual product  
s l a t e  f o r  the commercial 
p l a n t .  

A spec ia l  p a r t  o f  t h i s  
market ana lys i s  a c t i v i t y  
w i l l  be the reassessment o f  
the p o t e n t i a l  market f o r  SRC 
burned i n  s o l i d  form, no t  as ' '  

p a r t  o f  a mixture,  i n  u t i l i t y  
and i n d u s t - i a l  b o i l e r s .  The 
con t rac to r  s h a l l  submit an 
i n t e r i m  r e p o r t  on t h i s  
reassessment by October, 
1980. 

. . b. Product. ~ e m o n s t r a t i o i i  . , 

and A p p l i c a t i o n  Engineer ing 

The Contractor  w i l l  
prepare and implement a 
Product Demonstration and 
Appl i c a t i o n  Engineeriny 
program t o  demonstrate the . 

f e a s i b i l i t y  o f  us ing  S R C - I  
products from the  Demonstration 
P lant .  

c. Sales 

The Contractor  s h a l l  
develop a market ing p l a n  t o  
s a t i s f y  a l l  ob jec t i ves  i n  

' . subparagraph G . ' l . .  The Con: 
t r a c t o r ' s  sa les .  a c t i v i t i e s  . . . , . . ,  .. 

Statement of Work Cross-Reference 

Basel ine/Del iverable Reference 

a) Chapter V I .  D. - product  U t i l i z a t i o n  
(WBS 1.5.4) 

b) Appendix B - 4.0 By-Product 
D i s p o s i t i o n  Plan ,. . . 

c)  . Appendix 'B - 8 .0  Product 
Demonstration Plan 

So l ids  Market Assessment 
Transmit ted 10/10/80 t o  
3.  F. Pearson 

Appendix B - 8.0 Product 
Demonstration Plan ' 

a) Chapter V1.D. - Product U t i l i z a t i o n  
(WBS 1.5.4) 

b) Appendix B - 4.0 By-Product 
D i s p o s i t i o n  Plan 

c)  Appendix 8 = 8.0 Product 
Demonstration Plan 
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s h a l l  be concent ra ted on 
secur ing  commitments from an 
approp r ia te  number o f  customers 
f o r  the  purchase o f  t h e  
d i f f e r e n t  p roducts  o f  t he  
SRC-I Demonstrat ion P lan t .  

d. I n t e r f a c e  w i t h  Federal ,  
S ta te  and Local Environmental 
Agencies. 

The Cont rac tor  s h a l l  
i n t e r f a c e  w i t h  t h e  above. 
agencies on mat ters  rega rd ing  
product  u t i l i z a t i n n  

H. COAL SUPPLY 

The ContracLur s h a l l  o b t a i n  the  
commi tments r e q u i r e d  t o  assure the  
supp ly  o f  Kentucky No. 9  o r  o t h e r  
a p p r o p r i a t e  coal ( s )  i n  adequate quan- 
t i t i e s  t o  serve as feedstock f o r  t he  
Demonstrat ion P lant .  

I. TRANSFER OF TECHNOLOGY AND PUBLIC 
AFFAIRS 

Technology s h a l l  be t r a n s f e r r e d  
t o  t h c  pub l  i s  domain i n  arcnrdance 
w i t h  t h i s  con t rac t .  The Cont rac tor  
s h a l l  develop and implement a  Technology 
T r a n s f e r  Plan t o  assure t r a n s f e r  o f  
process,  end-use, end product ,  and 
o t h e r  techno log ies .  

The Cont rac tor  s h a l l  develop and 
implement a  Pub l i c  A f f a i r s  program t o  
i n f o r m  the  publ  i c  o f  t h e  SRC-I P r o j e c t  
and r e l a t e d  s y n t h e t i c  f u e l s  issues.  

J. ENVJ RONMENTAL 

The Cont rac tor  s h a l l  cont inue t h e  
work i n i t i a t e d  i n  Phase 0  t o  p rov ide  
i n f o r m a t i o n  i n  suppor t  o f  t h e  prepar-  
a t i o n  o f  an Environmental Impact 
Statement and f o r  t h e  p r e p a r a t i o n  of 
t h e  appl  i c a t i o n s  f o r  r e q u i r e d  env i  ron- 
mental permi ts .  

The Cont rac tor  s h a l l  supply 
i n f o r m a t i o n  necessary f o r  t h e  pre-  
p a r a t i o n  o f  responses t o  comments 

Statement of Work Cross-Reference 

Base l ine /De l iverab le  Reference 

Appendix B - 8.0 Product Demonstrat4on 
Plan 

Appendix R - 13.0 ~ b a l  Supply St ra tegy 

Appendix B - 4.0 Technology Transfer  Plan 

Chapter V I .  0.1; a  - Admin i s t ra t i on  
(WBS 1.5.2.1) 

a) Chapter V I .  E. 1. a - Environmental and 
Permi ts 

b)  Appendix B - 4.0 Safety Program Plan 
c )  Appendix B - 10.0 a,c- Permit  Plan; 

On-Goi ng P r o j e c t  Related Envi ronmenta- 
A c t i v i t i e s  

d) Phases I I I A  & I I I B  - Appendix 3 - 0  
Occupational Safe ty  and Heal th  
Phi losophy and Program 

e) FEIS issued J u l y ,  1981 
f)  Pre-const ruc t ion  Mon i to r i ng  P lan 

issued 10 Ausust 1981 
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received on the Draft Environmental 
Impact Statement. , 

The Contractor shall initiate a 
program to investigate' the toxicity, 
including mutagenic and carcinogenic 
potential, of SRC products and selected 
process. intermediates and waste products. 

DESIGN K- - 
1. General 

.  he Contractor shall complete 
a1 1 engineering design activities 
required to successfully construct 
the. Demonstration Plant. 

2. Process Design 

a. Heat and Material 
Balances 

The Contractor shall 
prepare detailed heat and . 
material balances and shall 
tabulate all process and 
recycle stream data, including 
operating conditions, flow 
rates, compositions, and 
chemical and physical properties 
of the process streams, 
required for equipment 
design. 

b. .Process Flow Diagrams 
( PFDs) 

The Contractor shall 
prepare Process Flow Diagrams 
for each Area of the Plant. 

c. Control and Operating 
Phi losophy 

The Contractor shall 
prepare an operating phil- 
osophy document. 

d. Process Specifications 

The Contractor shall 
prepare a process specifi- 
cation for each piece of 
equipment in each Area of 
the Plant. 

Bas.eline/Deliverable Reference 

?Y 

Appendix A - Individual ~ l a " t  Area' 
Design Baselines 

Appendix B - 4 .0  General Engineering 
Specification 0001-50-005, Control. 
Systems Design Criteria (CSDC) 

Appendix A - Individual Pl'ant  are^ " 
Design Baselines' 



Statement o f  Work Requirements 

3. Equipment-Mechanical Spec i f i -  
c a t i o n s  

The Contractor s h a l l  develop 
a mechanical s p e c i f i c a t i o n  f o r  
each p iece o f  equipment and 
hardware. 

4. P ip inq  and Instrument Diaqrams 
(P&IDs) 

The Contractor s h a l l  prepare 
complete and d e t a i l e d  P ip ing  and 
1nqt.rufient .Diagrams f o r  each 
processing un i t .  

5. P l o t  Plan 

The Contractor s h a l l  prepare 
a  se r ies  o f  p l o t  p l an  studies f o r  
the  ove ra l l  f a c i  1  i t y .  

6. Equipment Arrangement , 

The Contractor s h a l l  develop 
a de ta i  1  ed equipment arrangement 
f o r  each phys ica l ,  process area 
o f  the  P lant  and s h a l l  sub ject  
the  arrangement t o  a  se r ies  o f  
reviews t o  v e r i f y  const ructab i  1 i t y ,  
mainta i  nabi 1  i ty, safety ,  and 
economy. 

7. P ip ing Model 

The Contractor s h a l l  develop 
a de ta i led ,  scaled p i p i ng  model 
o f  each process u n i t .  

The Contractor s h a l l  ho ld  
frequent model reviews w i t h  the , - 
operat ions o r  cons t ruc t ion  s t a f f s  
on matters o f  safe ty ,  construct-  
l b i l  i ty ,  and ma in ta i nab i l i t y .  

8. Drawings 

The Contractor s h a l l  prepare 
orthographic drawings and isometr ics,  
o r  p lans and isometr ics ,  t o  
represent areas o f  the  P lan t  t h a t  
do no t  r e a d i l y  lend themselves t o  
model i ng. 

Statement of ,Work Cross-Reference 

Basel ine/Del iverable Reference 

I nd i v i dua l  Area Contractor Subcontracts 

Appendix A - I nd i v i dua l  P lant  Area 
Design Baselines 

I nd i v i dua l  Area Contractor subcontracts 
-.. ..- 



Statement of Work Requirements . . 

The Contractor shall prepare 
drawings for a1 1 disciplines,. 
i. e., civil, structural, archi- 
tectural, electrical, instrumen- . . . 
tation, etc., .in sufficient . . - .:... 
detail to permit the solicitation 
of bids for that portion of the 
work, or to permit the constructor 
to install and check the units. 

9. Instrumentation 

The Contractor shall design 
and specify the instrumentation 
and control system for the entire 
faci 1 i.ty. 

The Contractor shall perform 
evaluation of potential suppliers 
of key instrumentation systems , 

based on competitive bidding and 
select a common supplier for use 
by the Area Subcontractors. 

10. Electrical Systems 
. _ . ., : .. 

The Contractor shall design 
and specify the electrical systems 
for the entire facility. Prior 
to the preparation of detailed 
specifications, a single line 
diagram(s) shall be prepared and 
approved. Plant and area 1 ighting, 
grounding and other electrical 
utility systems shall also be 
designed and specified. 

11. Materi a1 Take-Of fs (MTOs) 

The Contractor shall prepare 
Material Take-offs for a1 1 bulk 
materials. 

12. Uti 1 i ties 

The Contractor shall develop 
drawings and specifications for 
a1 l uti 1 i ty systems. 

13. Buildings and Site Facilities 

Statement of Work Cross-Reference 

Baseline/Deliverable Reference 

Johnson Controls, Inc. Subcontract 

Individual Area Contractor Subcontracts 

Appendix A - Individual Plant Area 
Design Baselines 

The Contractor shall develop 
and finalize requirements for 
control rooms and laboratories, 
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Statement o f  Work Requirements 

medical t reatment f a c i l i t i e s ,  
maintenance b u i  1  dings , warehouses, 
chemi,cal storage, s t a f f  o f f i c e s ,  
change rooms, and o ther  necessary 
f a c i l i t i e s .  De ta i led  drawings and 
s p e c i f i c a t i o n s  f o r  each gener ic 
design w i l l  be developed i n  
s u f f i c i e n t  d e t a i l  t o  permi t  
s o l i c i t a t i o n  o f  b ids  f o r  the  
cons t ruc t i on  o r  design/con- 
s t r u c t i o n .  

14. Bid/Proposal Eva1 ua t ion  

I h e  CoRtractor s h a l l  perfurn1 
t echn i ca l  eva luat ions o f  b ids /  
proposals f o r  a l l  mate r ia l s  and 
equipment. 

15. Const ruct ion 

The Contractor sha l l  develop 
drawings and spec i f i ca t i ons  
requ i red  f o r  the spec ia l ized 
assembly, e rec t ion ,  and check out  
o f  complex pleces o f  equfpmenl. 

The Contractor sha l l  prepare 
d e t a i l e d  speci t i  cat ions and 
i n s t r u c t i o n s  f o r  use dur ing 
const ruct ion.  

16. Vendor Engineering 

The Contractor sha l l  purchase 
de ta i  l e d  engineer ing from equipment 
supp l ie rs  t o  permi t  the de ta i l ed  
f a c i  1  i t y  design t o  proceed. 

The Contractor s h a l l  review 
and exerc ise approval au tho r i t y  
over the des i y n s  and drawing9 
submitted by the suppl iers ,  t o  
ensure conformance w i t h  speci f i- 
cat ions ,  codes, and other technica l  
requirements o f  the  p ro jec t .  

L. PROJECT BASELINE 

The Contractor s h a l l  develop a  
P r o j e c t  Baseline cons is t ing  o f  a  
Design Basel i ne, a  Schedule Basel'i ne, 
and a  Cost Baseline. 

Basel ine/Del iverable Reference 

I nd i v i dua l  Area Contractor Subcontracts 

Appendix B  - 4.0 Pro jec t  Basel in ing Plan 
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M. PROJECT OBJECTIVES 

1. Product Slate/Specifications 

The SRC-I facility shall be 
designed to produce a wide range 
of products of varying specifi- 
cations, according to the require- 
ments of the marketplace. 

2. Feed Rate and Capacity 

The plant shall be capable 
of processing 6000 TPSD of Kentucky 
#9 coal, or other .appropriate 
coal, to specification products; , 

3. Environmental 

The Demonstration Plant be 
designed and constructed in full 
compliance with both current and 
expected Federal, State and local 
environmental regulations. 

4. Health and Safety 

The Demonstration Plant be 
designed, constructed and operated 
in full compliance with Federal, 
State and local regulations 
concerning employee health and 
safety, as well as in full com- 
p1 iance with good industrial 
practice for occupational safet.y 
and health. 

5. Commercial Expansion 

Baseline/Deliverable Reference. 

a) Chapter I.A. 1 - SRC-I Project 
. . (WBS 1.0) 

b) Appendix B - 3.0 ' Design Basis 
Memoranda - Summary Project 

The design and construction 
of the Demonstration Plant shall 
be carried out in a way which 
will not preclude its eventual 
expansion to a 30,000 TPSD facility. 
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11. PHASE I1  

A. GENERAL 

SUMMARY OF SCOPE 

The Con t rac to r  s h a l l  prepare and 
implement p lans  and procedures t o  
p e r m i t  t h e  t i m e l y  c o n s t r u c t i o n  of an 
environmental  ly-accepta'bl e and operable 
Demonstrat ion P l a n t  and s h a l l  assure a 
smooth t r a n s i t f o n  i n t o  Phase 111. 

PROJECT MANAGEMENT 
w- 

The Cont rac tor  s h a l l  update and 
mod i f y  i t s  P r o j e c t  Management P lan and 
suppl ementary p l  ans , devel oped du r ing  
Phase I, as requ i red  t o  r e f l e c t  any 
changes i n  t h e  work d u r i n g  Phase 11. 

The Cont rac tor  s h a l l  r e v i s e  the 
Work Breakdown S t ruc tu re  D i c t i o n a r y ,  
as necessary, t o  r e f l e c t  p r o j e c t  
a c t i v i t i e s  du r ing  Phase 11. 

The Cont rac tor  s h a l l  r e v i s e  and 
f u r t h e r  develop, f o r  Phases I 1  and 
111, t h e  Master P r o j e c t  Schedule and 
t h e  C r i t i c a l  Path Schedule cover ing 
t h e  eng ineer ing,  procurement, and 
c o n s t r u c t i o n  a c t i v i t i e s  and- s h a l l  keep 
these schedules cu r ren t .  The Contractor  
s h a l l  analyze and de f ine  the impact o f  
changes which a f f e c t  the  d e t a i l e d  
c o n s t r u c t i o n  schedule, i n c l u d i n g  b u t  
n o t  l i m i t e d  t o ,  changes i n  cons t ruc t ion  
mi les tonek and i n  manniny and cos t  
d i f f e r e n t i a l s ,  and s h a l l  recommend 
program m o d i f i c a t i o n s  t o  minimize 
impacts. 

The Cont rac tor  s h a l l  cont inue t o  
prepare Cost Performance Reports and 
suppor t i ng  documents i n  accordance 
w i t h  c o n t r a c t  Appendix D. 

D. PROCUREMENT 

Major Subcontracts 

The Cont rac tor  s h a l l  prepare. 
a Statement o f  Work f o r  each 
p o r t i o n  of Phase I 1  t h a t  i s  t o  be 

Base l ine/Del iverab le  Reference 

Appendix. B - 12.0 Const ruc t ion Strategy 

1. 

Appendix B - 4.0 P r o j e c t  Management Plan 
- .  

Appendix B - 1.0 PWBS and D i c t i o n a r y  
. 

a) Chapter I . C .  - S R C - I  P r o j e c t  (WBS 1.0' 
Schedule Summary 

b) Chapter 1 I I . A .  3 - Mi lestone Schedulc 
1 I I . D . l . c  - 
I I I . B . 2 . c  - 
1V.A.  3 - 
IV.B.3 - 
V.A.3 - 
V.8.3 - 
VI.C.3 - 
VI.D.3 - 
VI.E.3 - 

cJ Appendix B - 19.0 In termedia te  . 

Schedule ,Back-Up Deta i  1 

Management Systems Procedure MS 16.1 - 
Report ing I n s t r u c t i o n s  t o  I C R C  and 
Area Contractors 

Appendix B - 4.0 Procurement Manual 
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per formed by  t h e  Area Subcon- 
t r a c t o r s  and by t h e  Cons t ruc t i on  
Manager/Constructor. The Cont rac tor  
s h a l l  s o l i c i t ,  rece ive ,  analyze, 
and eva lua te  proposa ls  from t h e  
Area Subcontractors and Cons t ruc t i on  
Manager/Constructor t o  per fo rm 
t h e i r  r e s p e c t i v e  p o r t i o n s  o f  
Phase I1 and s h a l l  nego t i a te  and 
i ssue  app rop r ia te  amendments t o  
t h e  r e s p e c t i v e  subcontracts,  
i n c o r p o r a t i n g  t h e  Phase I1 State-  
ments o f  Work. 

The Cont rac tor  s h a l l  f i n a l i z e  
. t h e  Phase I p o r t i o n  o f  t h e  subcon- 

t r a c t  w i t h  each Area Subcontractor  
and t h e  Cons t ruc t i on  Manager/ 
Const ruc tor .  

2. General 

The Cont rac tor  s h a l l  cont inue 
t o  m a i n t a i n  an Approved Bidders 
L i s t .  

The Con t rac to r  s h a l l  complete 
the .  p r e p a r a t i o n  . o f  est imates f o r  
each work package. t o  be done by 
subcont rac t  o r  by fo rce  account. 

The Cont rac tor  s h a l l  p rocure  
i tems of equipment per  t h e  requ i re -  
ments e s t a b l i s h e d  i n  Phase I and 
s h a l l  p rocure  t h ~  i tems o f  con- 
s t r u c t i o n  m a t e r i a l s  t o  be c e n t r a l l y  
procured.  

The Con t rac to r  s h a l l '  per fo rm 
inspec t i ons  i n  . the  vendor 's  
shops. The Con t rac to r  s h a l l  
w i tness  c e r t i f i c a t i o n  o r  pe r fo r -  
mance t e s t s  condueted - i n  t h e  ' 

vendor 's  shops. 

The Con t rac to r  s h a l l  i n s p e c t  
a l l  process equipment and con- 
s t r u c t i o n  m a t e r i a l  upon i t s  
a r r i v a l  a t  t h e  c o n s t r u c t i o n  s i t e .  

The Con t rac to r  s h a l l  endeavor 
t o  achieve a maximum degree of 
s t a n d a r d i z a t i o n  among equipment. 

Base1 ine/Del i v e r a b l  e  ~ e f e r e n c e  

. . 
Appendix B - 4 . 0  Procurement Manual 

Management Systems Procedure 3.1,  
Es t ima t i ng  Procedure 

Appendix B - 9 . 0  
Master P r o j e c t  Procedures 5-1, Area 
Con t rac to r ' s  Procurement and Support o f  
CM/C Procurement and 5 - 2 ,  I n t e r f a c e s  
Dur ing  CM/C Bu lk  Purchases 

Appendix B - 4 . 0  QA p l a n  

Appendix B - 4 . 0  QA Plan 

Appendix B - 9 .n  Master P r o j e c t  
Procedure 5-1, Area C o n t r a c t o r ' s  
Procurement and' Support o f  CM/C 
Procurement 
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The Contractor s h a l l  implement 
t h e  Spare P a r t s  Plan f o r  each area .  

3. Raw Mate r i a l s ,  Feedstocks, 
and Supplies 

The Contractor s h a l l  f i n a l  i ze 
and execute a l l  agreements necessary 
f o r  t h e  procurement, shipment, 
and r e c e i p t  of Western Kentucky 
No. 9 o r  o t h e r  appropr ia te  c o a l ( s ) ,  
raw mate r i a l s  . chemicals, c a t a l y s t s ,  
1  U I J I . ~ C & I ~ ~ S ,  water ,  and e l e c t r i c  
power. 

The Contractor s h a l l  conduct 
an appropr ia te  t e s t i n g  program t o  
eva lua te  a1 1  qua1 i f i e d  coal 
s u p p l i e r s .  

The Contractor s h a l l  
a r range f o r  the  d isposal  of 
non-usable by-products and wastes. 

E .  ENGINEERING A N D  TECHNICAL 

The Contractor s h a l l  provide 
engineering/design support  t o  monitor 
t h e  q u a l i t y  and physical  progress of 
work performed by the  var ious  subcon- 
t r a c t o r s ,  sha l l  review vendor drawings, 
and s h a l l  take  c o r r e c t i v e  a c t i o n  as  
necessary t o  preserve technical  i n t e g r i t y  
and t h e  Master P ro jec t  Schedule. 

The Contractor s h a l l  maintain 
e f f e c t i v e  l i a i s o n  with a l l  DOE-sponsored 
coal  l iquefac t ion  p i l o t  p l a n t  programs 
t o  i n s u r e  t imely planning and t h e  
t r ans fe r .  o f  technology . 

The Contractor s h a l l  i d e n t i f y  
c r i t i c a l  d a t a  base needs and, insofa r  
a s  p o s s i b l e ,  s h a l l  provide f o r  those 
needs which cannot be s a t i s i f e d  through 
on-going DOE programs by means of a  
program of in-house and subcontracted 
R&D support .  

Base1 i  ne/Del iverabl  e  Reference 

Appendix B - 9.0 Master P ro jec t  Procedure 
6-2, Spare Par t s  and Special Tools 
Requirements 

a )  Appendix B - 13.0 Coal Supply 
Stra tegy 

b) Appendix B - 15.0  Ca ta lys t s '  and 
Chemical Requirements 

c )  Phases IIIA & 1110 - Chapter l . A  - 
Technical Scope (Operating Plan) 

d )  Phases IIIA & I I IB - Appendix 2.0 - 
0porat.i ng Cnst A s b u M p t i o n s  and 
Support Data 

Appendix B - 13.0 Coal Supply Stra tegy 

a )  Chapter V . A .  1. b  - Off-Si te  F a c i l i t i e s ,  
Sol i d  Waste Disposal 

b) Chapter VI. E .  1. a - Environmental ' and 
Permits 

c )  Appendix 6 - 10 .0  c  - On-Going Project 
Related Environmental A c t i v i t i e s  

Chapter VI. A .  - Pro jec t  Management 
(W8S 1.5 .1)  

a )  Chapter V1.C - Technical Support 
(WSS 1 .5 .3 )  

b)  Appendix B - 5 . 0  R&D Plan 
c )  Appendix 0 - 25.0 Wilsonvi l le  P i l o t  

Plant  Sl.rpport. 

The Contractor s h a l l  develop 
s t a t e - o f - t h e - a r t  advanced control  
a lgor i thms t o  a s s i s t  t h e  e f f i c i e n t  
opera t ion  of the  Demonstration Plant  
and t o  enable t h e  va l ida t ion  and. 
opt imizat ion of c r i t i c a l  techno1 ogy 
processes .  
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The Con t rac to r  s h a l l  develop 
s teady-s ta te  models t o  v e r i f y  t h e  
designs o f  c r i t i c a l  p l a n t  equipment 
and s h a l l  develop dynamic models o f  ' 

t h e  f a c i l i t y  and i t s  c r i t i c a l  equip- 
ment t o  a s s i s t  such c o n t r o l  system 
design and t o  a s s i s t  i n  ope ra to r  
t r a i n i n g .  

F. CONSTRUCTION 

The Con t rac to r  s h a l l  p rov ide  f o r  
t h e  c o n s t r u c t i o n  o f  t h e  e n t i r e  p l a n t  , 

f a c i l i t i e s  i n  accordance w i t h  t h e  
p r o j e c t  s p e c i f i c a t i o n s ,  d e t a i l e d  
eng ineer ing  documents, eng ineer ing  
model, and c o n s t r u c t i o n  p lans  and 
procedures prepared i n  Phase I. 

The Con t rac to r  s h a l l  be respon- . 

s i b l e  f o r  ma in ta in ing  a  coordinated,  
c o n t r o l l e d  c o n s t r u c t i o n  e f f o r t ,  f o r  
ensu r ing  t h e  a v a i l a b i l i t y  o f  con t i nu ing  
support  f r o m . t h e  Area Subcontractors 
and s u p p l i e r s  d u r i n g  t h e  c o n s t r u c t i o n  
phase, f o r  r e s o l v i n g  quest ions o f  
eng ineer ing  i n t e r p r e t a t i o n ,  and f o r  
p r o v i d i n g  m o d i f i c a t i o n s  as r e q u i r e d  
due t o  f i e l d  i n te r fe rences .  

The Cont rac tor  s h a l l  p rov ide  t h e  
o v e r a l l  d i r e c t i o n ,  q u a l i t y  and progress 
mon i to r i ng ,  i n t e r f a c e  c o n t r o l  , and 
c o o r d i n a t i o n  f o r  t h e  c o n s t r u c t i o n  
e f f o r t .  I 

The Cont rac tor  s h a l l  have t h e  
eng ineer ing  capabi 1  i t y  f o r  p r e p a r i  n,g 
change orders ,  f o r  ma in ta in ing  a l ignment 
and grade c o n t r o l ;  f o r  t e s t i n g  o f  
systems; and f o r  p r e p a r a t i o n  o f  a s - b u i l t  
drawings. 

The Cont rac tor  s h a l l  ma in ta in  a  
l o g  o f  a l l  change ordevs, i r ~d - i ca t$ t t y  
t h e  reason f o r  t h e  change, t h e  subcon- 
t r a c t o r s  o r  s u p p l i e r s  a f f e c t e d ,  and 
t h e  c o s t  o f  t h e  m a t e r i a l s ,  l abo r ,  and 
equipment. requ i red .  

The Cont rac tor  s h a l l  prepare a  
s i t e  h e a l t h  and s a f e t y  p l a n  and s h a l l  
e s t a b l i s h  and enforce  a  c o n s t r u c t i o n  
s i t e  h e a l t h  and s a f e t y  program. 

Statement of Work Cross-Reference 

Base1 ine/Del  i v e r a b l e  Reference 

Chapter V I .  C. 1. c - Model i ng (WBS 1.5.3.3) 

a) Chapter V 1 . A  - P r o j e c t  Management 
(WBS 1.5.1)  

b) Appendix B - 12.0 Cons t ruc t i on  
S t ra tegy  

a) Chapter V1.A - P r o j e c t  Management 
(WBS 1.5.1) 

b) Appendix B - 4.0 QA P lan  

Appendix B - 4.0 Con f i gu ra t i on  
Management P lan  

a) Chapter V1.A - P r o j e c t  Management 
(was 1.5.1) 

b) Appendix B - 4.0. Safe ty  Program Plan 



Statement o f  Work -Requirements 

The Cont rac tor  s h a l l  have on-si  t e  
capabi 1  i t y  f o r  p repar ing  c o s t  est imates 
f o r  change order  packages, c la ims 
submit ted by subcontractors,  new 
con t rac ts ,  purchase orders,  and o the r  
es t imates as requ i red.  

The Cont rac tor  s h a l l  ma in ta in  one ,, 
complete s e t  o f  c o n t r a c t  drawings ' 
d e p i c t i n g  t h e  ac tua l ,  a s - b u i l t  cond i t ions.  

The Cont rac tor  s h a l l  supply 
o v e r a l l  support  and common serv ices.  

The Cont rac tor  s h a l l  p rov ide  
adequate s e c u r i t y  f o r  a l l  p roper ty  and 
m a t e r i a l ,  i n c l u d i n g  c o n s t r u c t i o n  
equipment, and s h a l l  c o n t r o l  ingress 
and egress a t  the  Demonstrat ion P lant .  

The Cont rac tor  s h a l l  e s t a b l i s h  an 
o n - s i t e  f i r e  p r o t e c t i o n  organ izat ion.  

The Cont rac tor  s h a l l  e s t a b l i s h  a  
system f o r  managing veh ic les  and 
t r a n s p o r t a t i o n .  

G. ,CHECKOUT AND ACCEPTANCE 

The 'Contractor  s h a l l  implement 
checkout and acceptance-procedures t o  
prepare the f a c i l i t i e s  f o r  s t a r t - u p  
and operat ion.  

The Cont rac tor  s h a l l  i nsu re  t h a t  
t h e  c o n s t r u c t i o n  and the  equipment 
i n s t a l l a t i o n  adhere t o  design and 
p r o j e c t  SpeCifiChtSons. 

The Cont rac tor  s h a l l  prepare 
acceptance t e s t  p lans and procedures. 

The Cont rac tor  s h a l l  perform 
mechanical tes ts .  

H. CONSTRUCTION/OPERATION STAFFING 
AND TRAINING 

The Cont rac tor  s h a l l  main ta in  and 
update s t a f f i n g  and t r a i n i n g  p lans f o r  
Phases I 1  and 111. 

.T 'e  Cont rac tor  s h a l l  p l a n  and 
implement cons t ruc t ion -s i  t e  apprent ice  
and t r a i n i n g  programs. 

Statement of Work Cross-Reference 

Base1 ine/Del i v e r a b l e  Reference 

a) Chapter V I .  A - P r o j e c t  Management 
(WBS 1.5.1) 

b) Appendix B - 12.0 Construct ion 
St ra tegy , 

a) Chapter V I .  B. 1. a - Admin is t ra t ion  
(WBS 1.5.2.1) 

b)  Appendix B - 12.0 Construct ion 
s t r a t e g y  

.. .., 

a) chapter V I I .  B. - Checkout and 
 commissioning (WBS 1.6.2) 

b) ' Appendix B - 12.0 Constructi .on 
Strategy . , 

\ 

Chapter VI1 ;D.  - R e c r u i t i n g  and T ra in ing  
(WBS 1.6.4) , . . 

Appendix 8  - 12.0 Const ruc t ion 
St ra tegy 



Statement of Work Requirements 

I. RELIABILITY, AVAILABILTY, AND 
MAINTAINABILITY 

The Contractor shall ensure that 
functions related to reliability, 
availability, and maintainability are 
continued during Phase 11. 

The Contractor shall continue to 
provide re1 iabi 1 i ty and avai labi 1 ity 
assessments. 

J. 'QUALITY ASSURANCE SURVEILLANCE 

The Contractor shall provide t h e  
qua1 i ty assurance survei 1 1 ance 'necessary 
to ascertain that the subcontractors, 
fabricators, and constructors are per- 
forming in accordance with the Quality 
Assurance Plan. 

K. OPERATIONS PLANNING 

The Contractor shall prepare a 
Faci 1 i ties Operation program. 

1. Safety and Industrial Hygiene 

The Contractor shall prepare 
a Final Safety Analysis Report. 
The FSAR shall also contain an 
assessment of the risks associated 
with the as-built plant, in 
consideration of design changes 
made subsequent to the issuance 
of the PSAR. 

, . 

The Contractor shall prepare 
Operations Safety Requirements. 

The Contractor shall prepare 
a Plant Safety Procedures Manual. 

The Contractor shall prepare 
a Plant Industrial Hygiene Manual. 

2. Operations and Maintenance 
Manuals and Procedures 

Statement of Work Cross-Reference 

Base1 ine/Del iverable Reference 

a) Appendix B - 9.0 Master Project 
Procedures 1-4, ICRC Review and 
Approval of Contractor Technical 
Documents and 6-3, Reliability 
Analysis by Area Contractors 

b) Phases IIIA and IIIB - Appendix 1.0 
Reliability - Maintenance Discussion 

Appendix B - 4.0 QA Plan 

Phases IIIA & IIIB - Chapter 1.A 
Technical Scope (Operating Plan) 

a) Appendix B - 4.0 Safety Program Plan 
b) Phases I I I A &  IIIB - Appendix 3.0 

Occupational Safety and Health 
c) Chapter VI1.B. - Checkout and 

- Commissioning (WBS 1.6.2) 

The Contractor shall prepare 
operating manuals and standard 
procedures. 

a) Chapter ~ 1 . 1 . ~ .  - Checkout and 
Commissioning (WBS 1.6.2) 

b) Appendix 8 - 9.0 Master Project 
Procedure 6-1, Operating and 
Maintenance Manuals 

c) Phases IIIA & IIIB - Appendix 1.0 
Re1 iabi 1 ity - Maintenance Discussion 



Statement of Work Cross-Reference 

Statement o f  Work Requirements 

The Con t rac to r  s h a l l  prepare 
mai ntenance and p r e v e n t i v e  main- 
tenance manuals and standard 
procedures. 

The Con t rac to r  s h a l l  prepare 
a  Master  Equipment L i s t  (MEL). 

3, recruit in^ and T r a i n i n q  

The Con t rac to r  s h a l l  r e c r u i t  
t h e  i n i t i a l  supe rv i so ry ,  t e c h n i c a l ,  
a d m i n i s t r a t i v e ,  ope ra t i ng ,  and 
mai ntenancc personnel r e q u i r e d  t o  
s t a f f  t h e  P l a n t  and shal  I  provlde 
adequate personnel  p r e p a r a t i o n  
f o r  t h e  staged commissioning o f  
t h p  Plan t .  

The Con t rac to r  s h a l l  t r a i n  
t h e  i n i t i a l  superv i ,sory,  t e c h n i c a l  , 
a d m i n i s t r a t i v e ,  ope ra t i ng ,  and 
maintenance s t a f f .  

4. Commissioning 

The Con t rac to r  s h a l l  conduct 
a1 1  r e q u i r e d  precommi s s i o n i n g  
a c t i v i  t i c s .  

The Con t rac to r  s h a l l  conduct 
mechanical equipment r u n - i n  w i t h  
s imulants  and/or process mater ia ls . '  

The Con t rac to r  s h a l l  commission 
a l l  equipment, systems, and . 
areas. 

The Con t rac to r  s h a l l  i d e n t i f y  
and de f i ne  t h e  problems and 
1  i m i t a t i o n s  o f  any equipment, 
system, or area. 

The Con t rac to r  s h a l l  make 
any m o d i f i c a t i o n s ,  d e b o t t l e -  
necking,  a d d i t i o n s  , o r  upgrading 
cons idered necessary b e f o r e  
s t a r t - u p ,  as d i r e c t e d  by  t h e  DOE. 

The Con t rac to r  s h a l l  prepare 
complete and d e t a i l e d  p lans  f o r  
s t a r t - u p  and ope ra t i on  o f  t h e  
p l a n t .  

Base1 i ne/Del i v e r a b l e  Reference 

T 

Chapter VI1.D - R e c r u i t i n g  and T r a i n i n g  
(WBS 1.6.4) 

Chapter VI1.B - Checkout and 
Commissioning (WBS 1.6.2) 

. -. -. .~ 



Statement o f  Work Requirements 

L. PRODUCT UTILIZATION ACTIVITIES 

The Con t rac to r  s h a l l  con t i nue  
market s tud ies ,  p r o d u c t - c h a r a c t e r i z a t i o n  
R&D, and Product  Demonstrat ion and 
A p p l i c a t i o n s  Eng ineer ing  programs and 
s h a l l  e n t e r  i n t o  app rop r ia te  Demonstrat ion 
Use Cont rac ts  t o  suppor t  sa les  e f f o r t s .  

The Con t rac to r  shal.1 conduct s i t e  
eng inee r ing  and economic eva lua t i ons ,  
t o  determine i f  any product  demonstrat ion 
r e t r o f i t  cos ts  a re  invo lved.  

The Con t rac to r  s h a l l  cont inue 
f i n a n c i a l  a c t i v i t i e s ,  i n c l u d i n g  t h e  
p r e p a r a t i o n  and maintenance o f  r e g u l a r  
c o s t  r e p o r t s ,  t h e  support  o f  c a p i t a l  
f und  r a i s i n g  e f f o r t s ,  and t h e  reassess- 
ment / rea f f  i rmat ion  o f  p r o j e c t  f i n a n c i a l  
o b j e c t i v e s .  

M. TRANSFER OF TECHNOLOGY AND PUBLIC 
AFFAIRS 

The Cont rac tor  s h a l l  con t i nue  t o  
t r a n s f e r  technology t o  t h e  pub1 i c .  

The Con t rac to r  s h a l l  cont inue a  
P u b l i c  A f f a i r s  program t o  i n f o r m  t h e  
p u b l i c  o f  t h e  S R C - I  p r o j e c t  and r e l a t e d  
s y n t h e t i c  f u e l s  issues.  

N. ENVIRONMENTAL ACTIVITIES 

The Con t rac to r  s h a l l  i d e n t i f y ,  
d e f i n e ,  develop, and conduct a c t i v i t i e s  
in tended t o  s a t i s f y  and comply w i t h  
a1 1  appl i c a b l e  fede ra l  , s t a t e ,  and 
l o c a l  eny i  ronmental requirements.  

The Con t rac to r  s h a l l  cooperate 
and work c l o s e l y  w i t h  EPA, OSHA, and 
o t h e r  cogn izant  f ede ra l  and s t a t e ,  
agencies and t h e i r  c o n t r a c t o r s  i n  
t h e i r  e f f o r t s  t o  develop new env i ron-  
mental and occupat iona l  h e a l t h  standards, 
r e g u l a t i o n s ,  o r  g u i d e l i n e s  t h a t  may be 
a p p l i c a b l e  t o  t h e  SRC-I process. 

The Cnn t rac to r  s h a l l  i n v e s t i g a t e  
t h e  t o x i c i t y  o f  SRC products and 
se lec ted  process in te rmedia tes  and 
waste products.  

Statement of Work Cross-Reference 

Base l ine /De l iverab le  Reference 

a) Chapter V1.D - Product  U t i l i z a t i o n  
(WBS' 1.5.4) 

b) Appendix B - 4.0 By-Product . 
D i s p o s i t i o n  P lan  

c)  Appendix B - 8.0 Product 
Demonstrat ion P lan  

a) Chapter V1.A - P r o j e c t  Management 
(WBS 1.5.1) 

b) Chapter V I .  B. 1. a - A d m i n i s t r a t i o n  
(WBS 1.5.2.1) 

Appendix B - 4.0 Technology Trans fer  
P lan  

Chapter V I .  B. 1. a - A d m i n i s t r a t i o n  
(WBS 1.5.2.1) 

a), Chapter V I .  E. 1. a - Environmental and 
Permits 

b) Appendix B - 4.0 Environmental P lan  
f o r  Cons t ruc t i on  

c)  Appendix B - 10.0 a, c  Permi t  Plan; 
On-Going P r o j e c t  Related Environmenta 
A c t i v i t i e s  

d) Appendix B - 4.0 Safe ty  Program Plan 
e) Phases I I I A  & I I I B  - Appendix 3.0 

Occupational Safe ty  and Hea l th  
Phi losophy and Program 



Statement o f  Work Requirements 

The Contractor s h a l l  continue the  
environmental monitor ing program a t  
the  s i t e .  

The Contractor s h a l l  continue t o  
support the  environmental a c t i v i t i e s  
o f  DOE as requi red under the  Nat ional  
Environmental P o l i c y  Act.  

Statement of Work Cross-Reference 

Basel i ne/Del i verabl e  Reference , 



. . 
Statement of Work Cross-Reference 

Statement o f  Work Requirements.' .; . . Base l ine /De l iverab le  Reference 

111. PHASE I11 

A. GENERAL 

B. SUMMARY OF SCOPE 

The Con t rac to r  s h a l l  per fo rm a l l  
s t a r t - u p  a c t i v i t i e s ,  m o d i f i c a t i o n s ,  
ope ra t i on ,  da ta  c o l l e c t i o n  and eva lua t i on ,  
t e c h n i c a l  support ,  p roduct  u t i l i z a t i o n  
a c t i v i t i e s , . a n d  c o n t i n u i n g  a c t i v i t i e s  
necessary t o  demonstrate t h e  env i ron-  
mental a c c e p t a b i l i t y  and commercial 
v i a b i l i t y  o f  t h e  Demonstrat ion P lan t .  

PROJECT MANAGEMENT 

The Con t rac to r  s h a l l  mod i fy  and 
expand t h e  P r o j e c t  Management P lan  and 
supplementary p lans ,  as necessary, t o  
r e f l e c t  any changes i n  these p lans  
d u r i n g  Phase 111. 

The Con t rac to r  s h a l l  reassess a l l  
management and c o n t r o l  systems developed 
i n  Phases I and I 1  and s h a l l  modi fy  
them, as necessary, t o  r e f l e c t  t h e  
d e l  i n e a t i o n  o f  p r o j e c t  a c t i v i t i e s  i n  
Phase 111. 

The Con t rac to r  s h a l l  cont inue t o  
prepare c o s t  Performance r e p o r t s  and 
suppor t i ng  documents i n  accordance 
w i t h  c o n t r a c t  Appendix D. 

D. RECRUITING, TRAINING AND STAFFING 

The Con t rac to r  s h a l l  cont inue t h e  
r e c r u i t i n g ,  t r a i n i n g ,  and s t a f f i n g  
e f f o r t s  i n i t i a t e d  i n  Phase 11. 

The Contractor s h a l l  nidinLain an 
o n - s i t e  s t a f f  t y p i c a l  o f  a r e f i n e r y  o r  
chemical p l a n t  o f  s i m i l a r  s ize;  

The Con t rac to r  s h a l l  s t a f f  t h e  
Demonstrat ion P l a n t  as necessary t o  
s u s t a i n  opera t ions  on a 24-hour-a-day, 
seven-day-a-week bas i s .  

. . . . 
. . , . . . . . 

Phases I I I A  & 1110 - Chapters I - V  
Technical  Scope 

Appendix B - 4.0 P r o j e c t  Management P lan  

Management Systems Procedure MS 16.1, 
Repor t ing  I n s t r u c t i o n s  t o  I C R C  and 
Area Cont rac tors  

Chapter V I I .  D - R e c r u i t i n g  and T r a i n i n g  
(WBS 1.6.4) 

I 
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E. START-UP 

The Con t rac to r  s h a l l  con t i nuous l y  
m o n i t o r  p r o c e s s / f a c i l i t y  performance 
and s h a l l  recommend any m o d i f i c a t i o n s  
necessary t o  m a i n t a i n  sa fe  and env i ron-  
men ta l l y -accep tab le ,  s teady -s ta te  
ope ra t i ons .  , 

The Con t rac to r  s h a l l  assess 
o p e r a t i o n s  and s h a l l  recommend any . 
modi f . i c a t i o n s  needed t o  meet t h e  P l a n t .  
des ign  c a p a c i t i e s  and y i e l d s .  

The Con t rac to r  s h a l l  implement 
any approved modi f i c a t i o n s  r e q u i r e d  t o  
accompl ish  these o b j e c t i v e s .  

A f t e r  a l l  equipment i tems have 
demonstrated the  a b i l i t y  t o  opera te  a t  
des ign  c o n d i t i o n s ,  t h e  Con t rac to r  
s h a l l  commence c o n t r o l l e d  P l a n t  oper- 
a t i o n s .  

F. OPERATION -. ., 

I he  Con t rac to r  s h a l l  aperate the 
p l a n t  f o r  an extended p e r i o d ,  approx i -  
ma te l y  two years ,  t o  e s t a b l i s h  optimum 
o p e r a t i n g  parameters when u s i n  the  
des ign  coa l  o r  d i f f e r e n t  coa l  %eed- 
s tock (s )  as may be compat ib le w i t h  t h e  
Opera t i ng  Ob jec t i ves .  

The Con t rac to r  s h a l l  operate t h e  
P l a n t  i n  compliance w i t h  a l l  a p p l i -  
c a b l e  f e d e r a l ,  s t a t e ,  and l o c a l  s a f e t y  
and h e a l t h  r e g u l a t i o n s  and w i t h  t h e  
P l a n t  Occupat ional  Safe ty  and Hea l th  
Program. 

G. OPEHATING OBJECTIVES 

The Con t rac to r  s h a l l  prepare 
s p e c i f i c  o b j e c t i  vqs and procedures, 
wh ich  s h a l l  be d e t a i l e d  i n  a  P l a n t  
Tes t  Program. The Con t rac to r  s h a l l  
p r i o r i t i z e  h i s  s p e c i f i c  o b j e c t i v e s  i n  
t h e  T e s t  Program. 

Basel ine/Del i v e r a b l e  Reference 

a) Phases I I I A  & I I I B  - Chapter 1.A - 
Technical  Scope (Operat ing Plan) . 

b) Phases I I I A  & I I I B  - Chapter V . C  - 
Technical  Support (WBS 1.5.3) 

c )  Phases I I I A  & I I I B  - Chapter V. E. - 
Environmental , Permits , and Land 
Acqu is , i t ion  Support (WBS 1.5.5) . . 

The Con t rac to r  s h a l l  prepare 
p l a n s  t o  deal  w i t h  equipment breakdowns, 
equipment and process ma l func t i ons ,  
and o t h e r  d i s r u p t i o n s  t h a t  w i l l  r e s u l t  
i n  unscheduled shutdowns d u r i n g  t h i s  
pe r i od .  



Statement of Work Cross-Reference 

Statement o f  W0r.k Requirements 
. ,... 

The Cont rac tor  s h a l l  schedule 
shutdowns f o r  turn-arounds and f o r  
process and equipment changes and 
adjustments. 

The Cont rac tor  s h a l l  c o l l e c t - a l l  
data necessary t o  f u l l y  evaluate the  
SRC-I technology, as it i s  de f i ned  by 
the  Demonstrat ion P lan t  opera t ion .  

The Cont rac tor  s h a l l  cont inue t o  
p rov ide  techn ica l  support serv ices,  
s h a l l  cont inuous ly  evaluate a l l  per-  
formance data,  and s h a l l  recommend 
m o d i f i c a t i o n s  necessary t o  achieve 
P r o j e c t  goals.  

The Cont rac tor  s h a l l  r e g u l a r l y  
p u b l i s h  the  data and i t s  eva luat ions  
o f  t h a t  data f o r  review. The Con- 
t r a c t o r  s h a l l  implement a l l  approved 
m o d i f i c a t i o n s  t o  t h e  f a c i l i t y .  

I. COMMERCIAL PLANT REASSESSMENT 

The Cont rac tor  s h a l l  make an 
ana lys i s  o f  ope ra t i ng  experience and 
data  t o  i d e n t i f y  any bot t lenecks,  
process d e f i c i e n c i e s ,  equipment problems, 
e t c . ,  t h a t  cou ld  a f f e c t  o r  pena l i ze  
commercial operat ion.  

1. Market ana lys i s  

The Cont rac tor  s h a l l  cont inue 
t o  eva luate  product  value and 
cos t ,  market needs, regu la to ry -  
economic-social impacts, and 
amenable market segment charac ter -  
i z a t i o n ,  as requ i red  t o  e s t a b l i s h  
the bas is  t o  assess commercial 
v i a b i  1 i ty. 

2. Product Demonstrat ion and 
A p p l i c a t i o n  Engineer ing (PD&AE) 

The Cont rac tor  s h a l l  cont inue 
a c t ' i v i t i e s  t o  i d e n t i f y ,  implement, 
and superv ise the  a p p l i c a t i o n s  
and development t e s t s  and eva luat ions  

Base1 ine/Del i v e r a b l e  Reference 

'I- 

a) Phases I I I A  & I I I B  - Chapter 1 . A  - 
Technical  Scope (Operating Plan) 

b) Phases I I I A  & 1110 - Chapter V . C  - 
Technical  Support (WBS 1.5.3) : 

Phases I I I A  & I I I B  - Chapter V.D - 
Product U t i  1 i z a t i o n  (WBS 1.5.4) 
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requ i red  f o r  the  u t i l i z a t i o n  o f  
SRC-I products i n  the  t a r g e t  
markets. 

The Contractor s h a l l  supervise 
and coordinate the  i n s t a l l a t i o n  
o f  any r e t r o f i t  equipment necessary 
t o  demonstrate SRC products on 
user equipment. 

3. Sales 

The Contractor s h a l l  focus 
<alps a t t . i v 1 t i e s  on s e r v i c i n g  
product  users, determining product 
price/revenues , evaluat ing product 
f i t s ,  es tab l i sh i ng  market/business 
acceptance, and obta in ing an 
o v e r a l l  market and regu la to ry  
response t o  the  var ious products 
and t h e i r  uses. 

K. TRANSFER OF TECHNOLOGY AND PUBLIC 
AFFAIRS 

The Contractor sha l l  continue t o  
t r a n s f e r  technology t o  the pub1 i c .  

The Contractor shall continue a 
Publ ic  A f f a i r s  program t o  in form the 
p u b l i c  o f  the  S R C - I  p r o j e c t  and re l a ted .  
syn the t i c  fue ls  issues. 

h. ENVIRONMENTAL 

The Contractor sha l l  provide 
po l  1 u t i o n  con t ro l  engineering dur ing 
s ta r t - up  t o  ensure t h a t  p o l l u t i o n  
con t ro l  equipment and systems are 
u p e ~ ~ d t i n g .  

The Contractor sha l l  evaluate 
con t ro l  system e f f i c a c y  by r e l a t i n g  
system performance both t o  con t ro l  
committments and t o  observed environ- 
mental qua1 i t y  needs. 

The Contractor sha l l  prov ide 
con f i rmat ion  t e s t s  t o  v e r i f y  t h a t  
t o x i c i t y  t e s t  r e s u l t s  obtained from 
product analogs a re  representat ive o f  
t e s t  r e s u l t s  obtained from actua l  
products. 

Appendix B - 4.0 fechnoloyy Tr*alisfer Plan 

Phases I I I A  & I I I B  - Chapter V.B.1 - 
Admin is t ra t ion and Planning (WBS 1.5.2) 

s) Appendix B = 4.0 Sa fe t y  Program ' ~ l a r  
b) Appendix B - 10.0 c - On-Going Projec- 

Reldted Environmentel A c t i v i  t i c s  
c) Phases I I I A  & I I I B  - Chapter V.E - 

Env i  r nnm~n ta l  , Permits and land 
Acqu is i t i on  Support (WBS 1.5.5) 

d l  Phases I f I A  & 1110 - Appendix 3.0 
Occupational Safety and Health 
Philosophy and Program 
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The Contractor shall also conduct 
toxicity testing on "plant samples", 
to determine potential toxicity of 
those materials released into the 
environment and of those materials to 
which plant workers are known to be 
directly exposed. 

The Contractor shall undertake a 
secondary test program to identify 
opportunities for process/product 
changes consistent with a reduced 
overall toxic hazard for the SRC-I 
process. 

The Contractor shall conduct a 
battery of toxicity tests as part of a 
comprehensive risk assessment for the 
commercial product slate of a com- 
mercial scale SRC-I plant. 

The Contractor shall conduct a 
Phase I 1 1  environmental monitoring 
program which closely resembles the 
Baseline Monitoring Program conducted 
in Phases I & 11. 

The Contractor shall conduct a 
compliance evaluation program consisting 
of all activities necessary to confirm 
and report plant compliance with 
environmental laws, regulations, and 
permi t conditions. 

The Contractor shall perform 
environmental assessment activities to 
summarize the Demonstration Plant 
experience and to prospectively evaluate 
the environmental implications of a 
commercial scale facility at the same 
site. 

The Cnntractor shall provide 
support to the occupational health 
professionals at the Demonstration 
Plant to facilitate their efforts to 
analyze and interpret data collected 
in the workplace and during medical 
monitoring programs. 
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M. TECHNICAL SUPPORT 

1. Design Confirmation 

The Contractor shall provide 
field and home-office engineering 
assistance to support plant 
start-up and to help to resolve 
any major equipment or process 
prob l ems. 

The Contractor shall identify 
pilot plant or laboratory R&D 
support needed to help to resolve 
any major problems. 

2. Data Base 

The Contractor S h a l l  pravjde 
technical support to control, 
monitor, and verify the operations 
of individual process stages 
within the Plant. 

The Contractor shall provide 
support to develop, expand, and 
refine operating models for both 
process control and optimization 
and to resolve potential coking 
prsblems in process equipment. 

3. Modeling 

The Contractor shall provide 
a professional staff to maintain, 
enhance, conduct studies with, 
and support the use of the computer- 
based, steady-state and dynamic 
modeling capabilities. 

4. Pi lot Plant Liaison 

The Contractor shall maintain 
effective liaison with all DOE- 
sponsored coal liquefaction pilot 
plant programs to obtain operations 
support, to provide rapid solutions 
to operating problems, and to 
screen secondary coal-supply 
sources. 

Baseline/Deliverable Reference 

Phases IIIA & 1110 - Chapter V. C - 
Technical Support (WBS 1.5.3) 

Phases IIIA & IIIB - Appendix 6.0 - 
Wilsonville Pilot Plant Support 



Statement of Work Requirements 

5. Coal Supply 

The Contractor shall continue 
to qua1 ify, evaluate, and test 
secondary sources of the coal 
supply. 

Statement of Work Cross-Reference 

Baseline/Deliverable Reference . 

a) Phases IIIA & IIIB - Chapter I.A. - 
Technical Scope (Operating Plan) 

b)  Appendix B - 13.0 Coal Supply 
Strategy .. . 

C) ' Phases .IIIA & IIIB - Chapter 'v. C. - 
Technical Support (WBS 1.5.3) 
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23.0 DESIGN UNCERTAINTY 

C u r r e n t l y  i d e n t i f i e d  t e c h n i c a l  r i s k s  a re  descr ibed he re i n ,  and ac t i ons  t o  

min imize such r i s k s  a re  o u t l i n e d .  . 

A des ign u n c e r t a i n t y / t e c h n i c a l  r i s k  i s  de f i ned  as any a c t i v i t y  t h a t  cou ld  

adverse ly  a f f e c t  t h e  c u r r e n t  c o s t  and/or schedule, an a c t i o n  t h a t  cou ld  r e s u l t  

i n  t h e  f a c i l i t y  be ing  unable t o  meet i t s  des ign parameters o r  feed capac i t y ,  

o r  an a c t i v i t y  t h a t  m igh t  r e s u l t  i n  p lanL  upe ra t i on  f o r  o n l y  s h o r t  pe r lods .  

Such a c t i v i t i e s  can be process-des ign and mechanical-design r e l a t e d ,  o r  they 

can be f u n c t i u n s  of t h e  exper ience l e v e l  o r  c a p a b i l i t i e s  o f  equipment supp l i e r s .  

A l l  o f  these areas a r e  cons idered i n  t he  assessments o f  r l s k .  The 19 i tems 

l i s t e d  below a re  some o f  t h e  major concerns; many o thers  w i l l  be handled i n  

t h e  d e t a i l e d  des ign w i t h o u t  any impact on cns t ,  schedule,  o r  t e c h n i c a l  aspects 

of t h e  p l a n t .  

1. The c u r r e n t  p l a n t  des ign i s  based on a t e c h n i c a l l y  f e a s i b l e  temperature 

o f  400°F i n  t h e  coa l / so l ven t  m i x i ng  process. B lend ing  a t  h i gh  

temperature reduces t h e  c o o l i n g  r e q u i r e d  f o r  t h e  r e c y c l e  process 

so l ven t ,  thus  l owe r i ng  c a p i t a l  c o s t  and improv i  ng t.herma1 e f f i c i e n c y .  

S l u r r y  mix t e s t s  performed a t  t h e  F t .  Lewis P i l o t  P l a n t  demonstrated 

the  f e a s i b i l i t y  o f  b l end ing  coa l  and so l ve r i l  dL design concen t ra t i on ,  

res idence t ime,  and temperature. No ope ra t i ona l  problems were 

encountered a t  des ign cond i t i ons .  However, due t o  equipment l i m i t a t i o n ,  

des iqn makedown r a t e  has noL been t e s t e d  o r  demonstrated. I t  was 

determined t h a t  i t  i s  noL p r d ~ l i ~ d l  t o  handle l a r g c  coa l  makrdnwn 

r a t e s  combined w i t h  h i gh  tcmpcrature and t he  r e s u l t a n t  vapors i n  a 

conven t iona l  t u r b i n e  a g i t a t o r  system. The m ix i ng  system designed 

c o n s i s t s  o f  a  h i g h - i n t e n s i t y  premix u n i t ,  which p rov ides  a cont inuous,  

c o n s i s t e n t ,  and vapor - f ree  s l u r r y ,  and a s l u r r y  drum, which serves 

as a  h o l d  t ank  f o r  pumping w i t h  m i l d  a g i t a t i o n  p rov i ded  t o  keep 

s l u r r y  i n  suspension. Premix ing t e s t s  were performed, i n  a  ba tch  

mode and a t  a  temperature lower than  ac tua l  process c o n d i t i o n s  due 

t o  vendors '  equipment l i m i t a t i o n ,  and r e s u l t s  i n d i c a t e d  t h a t  p remix ing  

i s  e f f e c t i v e  and f e a s i b l e .  The i n a b i l i t y  t o  reach des ign temperature 

would have s i g n i f i c a n t  e f f e c t s  on downstream equipment and p l a n t  

throughput ,  the re fu r -e ,  i t  would be d e s i r a b l e  t o  r e t e s t  on a l a r g e r  

sca le  over  t he  range o f  expected ope ra t i ng  cond i t i ons .  
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2. The towers i n s t a l l e d  a t  W i l s o n v i l l e  t o  steam s t r i p  t h e  c r i t i c a l  

so l ven t  from SRC have exper ienced f l o o d i n g  and subsequent ca r ryover  

o f  SRC. I n  t u r n ,  t he  ca r r yove r . has  r e s u l t e d  i n  bo th  p l ugg ing  o f  t h e  

overhead condenser and severe emulsion fo rmat ion .  

O f f -  1  i ne t e s t s  conducted w i t h  reduced SRC throughput  and a  p r e f  1  ash i  ng 

s tep  be fo re  s t r i p p i n g  s i g n i f i c a n t l y  reduced t he  p l ugg ing  and emu1 s i o n  

problems encountered, thereby p i n p o i n t i n g  t he  cause o f  t he  problem 

t o  be unders ized towers. 

Two p o t e n t i a l  s o l u t i o n s  e x i s t  t o  reduce t he  des ign u n c e r t a i n t i e s .  

assoc ia ted  w i t h  t he  removal o f  t h e  DAS from the  SRC: (1) improve 

t he  steam s t r i p p i n g  design, and (2) use a l t e r n a t i v e  equipment. 

Ways t o  ,itnprove the  steam s t r i p p i n g  system a re  as f o l l ows :  (1) 
p r o p e r l y  s i z e  t he  diameter and i n t e r n a l s  o f  t h e  column t o  p reven t  

f l o o d i n g ,  (2)  increase the  number o f  t h e o r e t i c a l  stages o f  t he  

s t r i p p e r s  t o  f a c i  1  i t a t e  t he  con tac t  between ' the s t r i p p i n g  steam and 

t he  feed m a t e r i a l ,  (3) superheat t h e  s t r i p p i n g  steam t o  approx imate ly  

t he  bottom temperature t o  ma in ta i n  t h e  vapors as superheated as 

poss ib l e ,  and (4)  reduce t h e  ope ra t i ng  pressure of t h e  s t r i p p e r s  t o  

enhance t h e  f l a s h i n g  and separa t ion  o f  t h e  so l ven t  f rom the  heav ie r  

SRC m a t e r i a l .  

A wiped - f i lm  evaporator  has been proposed as an a l t e r n a t i v e  t o  the  

s t r i p p i n g  system. Such a dev ice increases t h e  c o n t a c t  su r face  area 

o f  t he  feed f l u i d  and a l s o  reduces t h e ' d i f f u s i o n  r e s i s t a n c e . o f  the  

con tac t  f i  l m .  

Test  runs have been c a r r i e d  o u t  on SRC us ing  a  w i p e d - f i l m  evaporator  

and t h e  c r i t i c a l  so l ven t  con ten t  i n  t h e  SRC was success fu l l y  reduced 

t o  t h e  s p e c i f i c a t i o n  l e v e l  o f  0.1%. However, t h e  w iped - f i lm .evapo ra to r  

i s  a  c o s t l y  approach t o  s o l v i n g  t h i s  problem. 

3. Four p a r a l l e l  t r a i n s  have been s p e c i f i e d  f o r  t h e  s l u r r y  pumping and 

hea t i ng  systems. Because o f  t he  c o n s c r v i t i v e  des ign o f  t he  components 

o f  each t r a i n ,  t he  wi thdrawal  o f  one t r a i n  would r e s u l t  i n .  a  p l a n t  

capac i t y  r educ t i on  o f  l e ss  than t h e  ope ra t i ng  capac i t y  o f  t h e  'w i thdrawn 
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t r a i n  s i nce  t h e  p a r a l l e l  t r a i n s  cou ld  p i c k  up some o f  t h e  wi thdrawn 

. capac i t y .  

To improve thermal e f f i c i e n c y ,  p rehea t ing  o f  coa l  s l u r r y  i s  accom- 

p l i s h e d  by a  h o t - o i l  loop,  which coo ls  t he  d i s s o l v e r  e f f l u e n t s  and 

then exchanges heat  w i t h  t h e  incoming coa l  s l u r r y  i n  t he  Coal S lu r ry /Ho t  

O i l  Heat Exchanger. Heat t r a n s f e r  r a t e ,  r a t e  o f  f o u l i n g  and p l ugg ing  

i n  these heat e x c h a n g ~ r s  i s  n o t  w e l l  understood. and t h e r e f o r e ,  

these exchangers a re  inc luded  on the  C r i t i c a l  Technology L i s t .  To 

min imize t h e  impact on p l a n t  performance due t o  p o s s i b l e  l oss  o f  

hea t  exchanger e f fec t . iveness and t o  p reven t  premature t r a i n  shutdown, 

each exchanger t r a i n  can be bypassed and t he  s l u r r y  heaters  have 

been overdesigned. Loss o f  one exchanger t r a i n  would cause a  minimum 

r e d u c t i o n  In p l a n t  capac i l y .  

4. The demonst ra t ion p l a n t  r equ i r es  a  C r i t i c a l  So lven t  Deashing u n i t  t o  

separate  t h e  SRC f r a c t i o n  from the  r e s i d u a l  r e a c t i o n  s o l i d s ,  ash, 

and unreacted coa l .  W i l s o n v i l l e  p i l o t  p l a n t  exper ience w i t h  the  

ope ra t i on  o f  t h e  Kerr-McGee C r i t i c a l  So lven t  Deashing u n i t  has been 

i n c o n s i s t e n t ,  w i t h  severa l  system outages caused by s o l i d s  p l ugg ing  

o f  t h e  CSD u n i t .  The demonstrat ion p l a n t  w i l l  u t i l i z e  p a r a l l e l  CSD 

t r a i n s  i n  order t o  min imize t h e  impact o f  CSB ope ra t i on  on o v ~ r a l l  

p l a n t  performance. The ope ra t i ng  parameters o f  t h e  CSD u n i t  a re  n o t  

f u l l y  understood and t h i s  u n i t  i s  on t h e  C r i t i c a l  Technology L i s t .  

5. Design o f  t h e  demonst ra t ion p l a n t  coa l  s l u r r y - f i r e d  heater  has been 

hased on t h e  conserva t i ve  scale-up o f  t h e  dat.a obta ined  from t h e  

p i  lot, p l a n t s .  Cold- f low model i n g  has been conducted t o  v e r i f y  

sev.era1 o f  t he  scale-up assumptions made i n  t h e  design. However, 

u n c e r t a i n t y  s t i l l  e x i s t s  i n  t h e  areas o r :  heat  t r a n s f e r  coe'f f I c i e l l L ,  

upset  ope ra t i on ,  co r ros i on ,  and coking. I n  o rde r  t o  min imize t he  

impact o f  f i r e d - h e a t e r  outage.on t he  .demonstrat ion p l a n t ,  f o u r  

. . - p a r a l l e l  f i r e d - h e a t e r  u n i t s  have been i nco rpo ra ted  i n  t h e  demonstra- 

,. t l o n  p l a n t  d e r i y n .  These u n i t s  a re  pn t h e  C r i t i c a l  ~ e c h n o l o ~ ~  L i s t .  

6 .  The c u r r e n t  p l a n t  design f o r  t h e  Demonstrat ion P l a n t  coa l  d i s s o l v e r s  

i s  based on a  gas hold-up o f  17%. Subsequent da ta  from the  Exxon 

. . .  p i l o t  p l a n t  a t  s u p e r f i c i a l .  v e l o c i t i e s  near demonst ra t ion design 

. r a t e s  i n d i c a t e  a  gas hold-up o f  40-45%. The r e d u c t i o n  i n  l ' i q u i d  

res idence t ime i n  t h e  r e a c t o r  would r e s u l t  i n  l e s s  d i s t i l l a t e  produc- 
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t i o n  than used i n  the  demonstrat ion design. Swi tch ing  t he  d i s -  

so l ve r s  t o  p a r a l l e l  ope ra t i on  (a l ready  a l lowed f o r  i n  the  design) 

would r e s u l t  i n  lower s u p e r f i c i a l  r e a c t o r  v e l o c i t i e s ,  reduce gas 

holdup, and thus improve d i s t i l l a t e  y i e l d s .  However, i t may be 

necessary t o  reduce p l a n t  capac i t y  i n  o rder  t o  p rov i de  s u f f i c i e n t  

res idence t ime f o r  t he  des i r ed  y i e l d  s t r u c t u r e .  The o r i g i n a l  design 

o f  t he  demonstrat ion p l a n t  incorpora ted  a  cont inuous s o l i d s  wi thdrawal  

system based on the  exper ience o f  t he  ~ i l s o n v i  1  l e  p i  l o t  p l a n t .  

Subseuqent da ta  from the  Exxon p i l o t  p l a n t  a t  s u p e r f i c i a l  v e l o c i t i e s  

near the  demonstrat ion p l a n t  values have demonstrated 1  i m i  t e d  so l  i d s  

accumulat ion w i t h  o n l y  ba tch  removal o f  s o l i d s  requ i red .  The demon- 

s t r a t i o n  design has been mod i f i ed  t o  use o n l y  ba tch  removal o f  

d i s s o l v e r  s o l i d s .  

7. The var ious  wastewater streams produced i n  a l l  process areas are 

c o l l e c t e d  i n  t he  o f f - s i t e s  area f o r  t reatment .  Laboratory-sca le  

s t ud ies  have generated much i n f o rma t i on  t h a t  has somewhat m i t i g a t e d  
. t he  design u n c e r t a i n t y  a l though  t he  s tud ies  were based on samples 

a v a i l a b l e  from sma l l - sca le  p i l o t  p l a n t s  which a re  no t  p e r f e c t  s imula- 

t i o n s  o f  t he  l a r g e  Demonstrat ion P lan t .  As more i s  lea rned  about 

t h e  S R C - I  processes and s teps,  i t  i s  l i k e l y  t h a t  f u r t h e r  comp l i ca t ions  

i n  t rea tment  w i l l  be encountered. The most s i g n i f i c a n t  comp l i ca t ions  

w i l l  p robably  e x i s t  w i t h  t h e  zero d ischarge mode o f  ope ra t i on  s ince  

two o f  t he  process u n i t s  employed ( reverse osmosis, and zero d ischarge 

res idue  s t a b i  1  i z a t i o n )  i s  n o t  we1 1  demonstrated c u s l ~ ~ ~ e r ~ c  i a l  l y .  

Dur ing the  Post -Basel ine per.iod, an Engineer ing s tudy was completed 

and was repor ted  i n  September 1983. Th is  s tudy was e n t i t l e d :  

Volumes 1 and 2 Wastewater Treatment and S o l i d  Waste L a n d f i l l  Design 

Basel ine Rev is ion.  Volume 3. Wastewater Treatment System and S o l i d  

Waste L a n d f i l l  Cost Base l ine  Rev is ion.  

8. Al though i t  i s  be l i eved  t h a t  gaseous emissions a re  b e t t e r  understood 

than wastewater., new contaminants a re  l i k e l y  t o  be Found as' d e t a i l e d  

design and equipment s e l e c t i o n  proceeds. The p o s s i b i l i t y  o f  new 

regu la t i ons  (Federal  o r  S ta te )  must no t  be over looked. 

9. A1 though t he  predominant so l  i d  waste s t r e a m - - g a s i f i e r  f l yash / s l ag - - i s  

w e l l  understood, o the r  sma l le r  b u t  s i g n i f i c a n t  streams a re  no t .  
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Many o f  t h e  sma l l e r  streams a re  produced from wastewater t rea tment  

and t h e  zero  d ischarge  mode o f  opera t ion .  Dewatering p r o p e r t i e s  of 

t he  wastewater t rea tment  sludges a re  n o t  w e l l  de f i ned  and l a b o r a t o r y  

eva lua t i ons  o f  them are  s t i l l  i n  progress.  The d isposa l  o f  t h e  

r es i due  from zero d ischarge ope ra t i on  has t he  same u n c e r t a i n t y  as 

o t h e r  equipment i n  t h a t  area. 

10. Al though knowledge o f  coa l - de r i ved  f l u i d  thermophysical  s l u r r y  

p r o p e r t i e s  has inc reased  markedly over t h e  l a s t  severa l  years ,  many 

p r o p e r t i e s  and behav iors  must s t i l l  be b e t t e r  understood. As I C R C  

and o t h e r  companies proceed w i t h  da ta  development, changes i n  designs 

dve conceivab le .  

11. Corros ion i s  perhaps one o f  t h e  most s i g n i f i c a n t  areas o f  concern. 

Major s teps have been taken d u r i n g  des ign t o  improve m a t e r i a l s  o f  

c o n s t r u c t i o n  t o  l i m i t  co r ros i on ,  p a r t i c u l a r l y  c h l o r i d e  a t t ack .  

Chemical processes t o  n e u t r a l i z e  t h e  c h l o r i d e s  a re  a l s o  be in6 reviewed. 

As des ign  progresses,  o t h e r  cor rodents  may be i d e n t i f i e d .  

12. A t  f o u r  s i t e s  i n  t he  SRC Process Area, s l u r r y  i s  l e t  down through 

high-pressure-drop t h r o t t l e  valvas.  A t  o t h e r  p i l n t .  and demonst ra t ion 

p l a n t s ,  exper i ences w i t h  va r ious  va l ve des 1 gns and manu rdc 1ur.er.s 

have been ponr ,  r ' e q ~ l  rl ng para1 1 e l  s y  s L ~ I I I S ,  1  ong downtime and mai n- 

tenance per iods ,  and h i g h  spare s t ock i ng  programs. A1 1  va lves have 

been o f  s i g n i f i c a n t l y  sma l l e r  s i z e  than  t h a t  needed f o r  S R C - I .  

Design, s e l e c t i o n  and t e s t i n g  o f  these va lves a re  a l l  i d e n t i f i e d  as 

c r i t i c a l  technology i tems. 

13. The high-pressure/high-temperature s l u r r y  pumps have Leeti used o n l y  

i n  s i zes  much sma l l e r  than  des ign i n  t h e  e x i s t i n g  p i l o t  plari l .  preuyram, 

and have prnvpn t o  be l o w - r e l i a b i l i t y ,  high-maintenance i tems. 

M u l t i p l e  u n i t s  o f  t . h ~ s e  pumps w i t h  i n s t a l l e d  spares s rp  a l ready  

be ing  used. These pumps have been c l a s s i f i e d  as a  component o f  t he  

C r i t i c a l  Technology L i s t .  

14. The v i b r a t i n g  deck s o l i d i f i e r s  c u r r e n t l y  s p e c i f i e d  a re  be ing  used a t  

t he  W i l s o n v i l l e  P i l o t  P lan t .  Many f ace t s  o f  t h e  ope ra t i on  o f  these 

u n i t s  a re  n o t  tho rough ly  understood, e.g. fume generat ion,  heat  

t r a n s f e r  mechanism, and s t i c k i n g  o f  SRC, i n  s p i t e  o f  ex tens ive  

t e s t i n g  and da ta  c o l l e c t i o n .  The f e a s i b i l i t y  o f  scale-up and success- 

f u l  ope ra t i on  a r e  quest ionable ,  and r e q u i r e  much a d d i t i o n a l  knowledge. 
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P r e s e n t l y  underway i s  t h e  e v a l u a t i o n  o f  an a l t e r n a t e  w a t e r  b a t h  

s o l i d i f i c a t i o n  system. 

15 .  The mechan ica l  des ign .pa ramete r  o f  t h e  Expanded-Bed Hydroc racke r  

(EBH) r e a c t o r s ,  i n t e r n a l  versus  e x t e r n a l  ' i n s u l a t i o n ,  needs f u r t h e r  

d e f i n i t i o n .  A l t hough  systems o f  s i m i ' l a r  s i z e  have been used i n  

r e f i n e r i e s ,  t h e  number i s  l i m i t e d ,  and a l l  a r e  o u t s i d e  t h e  U n i t e d  

S t a t e s .  These v e s s e l s  have been c l a s s i f i e d  as a  component o f  t h e  
. . 

C r i t i c a l  Technology L i s t .  

16. The screw feede rs  t o  t h e  g a s i f i e r s  have o p e r a t e d  s a t i s f a c t o r i l y  on 

c o a l  and p e t r o l e u m  coke a t  many o t h e r  i n s t a l l a t i o n s .  However, t h e  

t r a n s p o r t  p r o p e r t i e s  o f  KMAC a r e  n o t  w e l l  unde rs tood  (see 1 above). 

A l t hough  a  f u l l - s c a l e  screw feede r  t e s t  was c o n s i d e r e d ,  i t  was 

e l i m i n a t e d  due t o  t h e  e x t r e m e l y  h i g h  c o s t s .  I C R C  i 's  c u r r e n t l y  

e v a l u a t i n g  an a l t e r n a t i v e  pneumat ic  f e e d i n g  system which  has been 

r e p o r t e d  i n  an e n g i n e e r i n g  s t u d y  e n t i t l e d  " A l t e r n a t e  KMAC Conveying 

and Gas i f i e r  Feed ing Systems" ( ~ e p t e m b e r  1983). 

17. The 1  i q u i d  waste i n c i n e r a t o r ,  p r i n c i p a l l y  hand1 i 'ng t h e  " o i l  t ype "  

waste produced,  w i l l  r e q u i r e  t e c h n i c a l  c o n s i d e r a t i o n s  s i m i l a r  t o  

t hose  o f  t h e  f l a r e ,  and w i l l  p r e s e n t  s i m i l a ' r  hazards.  However, o n l y  

few s m a l l - s c a l e  u n i t s  o f  t h i s  t y p e  have been des igned  and b u i l t .  

18. The G a s i f i e r  Waste Heat  B o i l e r s  and screwfeeders  may have t o  be 

purchased f rom German s u p p l i e r s ,  s i n c e  i t  i s  u n l i k e l y  t h a t  I C R C  w i l l  

f i n d  U.S. f a b r i c a t o r s  w i t h  t he  expe r ience  r e q u i r e d  a t  t h e  c u r r e n t l y  

con temp la ted  p r i c e .  A1 though t h e  G a s i f i e r  ves'sel s  have n i t  been 
. . 

b u i l t  i n  t.he U . S . ,  w i t h  GKT i n p u t  and a s s i s t a n c e ,  t h e i r  f a b r i c a t i o n  

i s  n o t  a n t i c i p a t e d  t o  be a  problem. 

19. A n a l y s i s  i n d i c a t e s  t h a t  t h e  f e e d  t o  t h e  Hydrogen P u r i f i c a t i o n  U n i t  

(HPU) c o n t a i n s  t r a c e  c o n c e n t r a t i o n s  o f  NOx, a c e t y l e n e ,  d i e n e s ,  and 

mercury .  These components must  be removed ' t o  a v o i d  t h e  p o t e n t i  a1 

occur.rPnces o f  e x p l o s i o n ,  f r e e z e - u u l ,  c o r r o s i o n ,  and d e t e r i o r a t i o n  

o f  m o l e c u l a r  s i e v e s .  Methods o f  removal t o  be deve loped and t e s t e d  

i s  proposed i n  Program 16 .2  o f  Task 203. 

D u r i n g  t h e  Phase 0 and Phase I p o r t i o n s  o f  t h e  F r o j e c t ,  I C R C  and i t s  

s u b c o n t r a c t o r s '  have t a k e n  and w i l l  c o n t i n u e ' t o  t a k e  s t e p s  t o  m i n i m i z e  such 

t e c h n i c a l  r i s k  t h rough  t h e  f o l l o w i n g  a c t i v i t i e s  and p l a n s :  
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O The s u p p o r t  p rocesses s e l e c t i o n s  d u r i n g  Phase 0 and Phase I have 

been aimed a t  u s i n g  commercial l y  p roven processes,  such as g a s i  f i c a -  

t i o n ,  c o k i n g  and c a l c i n i n g ,  and t h e  v a r i o u s  gas t r e a t i n g  u n i t s  

( e . g . ,  DEA, S e l e x o l ) .  I n  t h i s  manner, p rocess u n c e r l a i n t i e s  can be,  

l i m i t e d  t o  t h e  SRC Process,  Expanded-Bcd Hydroc racke r ,  and Wastewater 

Treatment .  

O I C R C  R&D P l a n  (Appendix 0 ,  5 . 0 )  i d e n t i f i e s  many o f  Lhe d e s i g n  d a t a  

u n c e r t a i n t i e s  and es tab  l i shes  a proyu.ani f u r  dea l  i n g  w i t h  those  

u n c e r t a i n t i e s  i.n a  t i m e l y  manner. Many problems have a l r e a d y  been 

r e s o l v e d  d u r i n g  t h e  p a s t  4 y e a r s  o f  ongo ing R&U work.  Where des ign  

J s r c i ~ i o n s  were needed t o  a l l o w  wnrk t u  y!-uceed, c o n s e r v a t i v e  assump- 

t i o n s  were made t o  ensure  t e c h n i c a l  c o m p a t i b i l i t y  o f  t h e  p r o j e c t .  

O I C R C  Q u a l i t y  Assurance p l a n  r e q u i r e s  a  thorough r e v i e w  o f  a l l  systems 

and equipment,  and where u n c e r t a i n t y  o r  p o t e n t i a l  problems a r e  

i d e n t i f i e d ,  a  P r o j e c t  Qua1 i ty  Assurance .Assess i~ le l~  t (PQAA)  i s  prepared. 

These PQAA's w i l l  d e f i n e  and mandate s p e c i a l  des' ign r e v i e w s ,  s p e c i a l  

qua1 i t y  c o n t r o l  measures, and/or  d e t a i  l e d  f i e l d  assembly / inspecL ion 

procedures .  

O I C R C  Qua l  i t y  Assurance P l a n  and Lhe General  E n g i n e e r i n g  Speci  f i c a t . i o n s  

mandate m i  nimum Qua l  i Ly Coistro l  (QC) r c q u i  rements t o r  a l l  I ? ~ U  l pl11e111 

and components. Spec ia l  QC i n s t r u c t i o n s  w i l l  be p repared  by l t i e  

CM/C and a p p r o p r i a t e  Area C o n t r a c t o r  f o r  use d u r i n g  t h e  c o n s t r u c t i o n  

and checkout  phases o f  t h e  p r o j e c t .  

O I C R C  e s t a b l i s h e d  a  C r i t i c a l  Technology L i s t  (Appendix B, S e c t i o n  

7.0) t o  d e f i n e  components and systems c o n s i d e r e d  crl  t i c a l  Lu f a c i  1  i t y  

o p e r a t i o n ,  b u t  whose commercial a c c e p t a b i l i l y  i s  n o t  y e t  p roven.  

The C r i t i c a l  T ~ c h n o l o g y  components and systems w i l l  undergo a  r i g o r o u s  

examir1dlio1.1 by  v ~ r i n 1 1 5  ICRC Techn ica l  S t a f f s ,  as w e l l  as s u b c o n t r a c t o r  

s t a f f s .  S p e c i a l  development o r  t e s t i n g  programs may be i n i t i a t e d  t o  

v e r i f y  d e s i g n  concepts  o r  component l i f e .  
O I n  t h e  Process Des ign C r i t e r i a  and t h e  Mechanical  Des ign C r i t e r i a ,  

I C R C  has s p e c i f i e d  c e r t a i n  l e v e l s  o f  i n s t a l l e d  spares f o r  common 

equipment such as pumps, compressors, and h e a t  exchangers t o  ensure 

h i g h  equipment on-stream f a c t o r s .  Spec ia l  e v a l u a t i o n s  o f  h i g h - c o s t  

equipment,  e .g .  g a s i f i e r s ,  h e a t e r s ,  and l a r g e  process compressors,  
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were made t o  de te rm ine  redundancy requ i remen ts .  The r e s u l t s  o f  

t hese  s t u d i e s  a r e  i n c o r p o r a t e d  i n  t h e  P r o j e c t  B a s e l i n e .  

O A r e l i a b i l i t y ,  a v a i l a b i l i t y ,  and m a i n t a i n a b i l i t y  a n a l y s i s  o f  equipment 

w i l ' l  be conducted b y  I C R C  and i t s  Area S u b c o n t r a c t o r s  t o  c o n s i d e r  

a c t u a l  o p e r a t i n g  h i s t o r y  o f  t h e  s e l e c t e d  equipment.  The a n a l y s i s  

may d i c t a t e  f u r t h e r  i n s t a l l e d  s p a r i n g ,  a  g r e a t e r  spare  p a r t s  i n v e n t o r y ,  

. o r  perhaps r e d e s i g n  o f  components. 

O A p rocess  hazards  r e v i e w ,  c u l m i n a t i n g  i n  a  S a f e t y  A n a l y s i s  Repor t ,  

w i l l  be r e q u i r e d  f o r  each p rocess  and u t i l i t y  system. T h i s  r e v i e w  

w i l l  ensure t h a t  t h e  necessary  measures have been taken  t o  p r e v e n t  

dangerous f a i l u r e  o f  systems equipment,  and t h a t  p r o p e r  dev i ces  and 

measures a r e  des igned  i n t o  t h e  system t o  p r o t e c t  human l i f e  and 

p r o p e r t y .  T h i s  program w i l l  be c l o s e l y  c o o r d i n a t e d  w i t h  t h e  Q u a l i t y  

Assurance program. 
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24.0 APPRAISAL OF COST AND SCHEDULE RISKS 

COST R I S K  

The c o s t  es t imate  f o r  t h e  S R C - I  P r o j e c t  was assembled from est imates 

prepared by  t h e  Area Cont rac to rs  f o r  t h e i r  r espec t i ve  areas o f  t he  p l a n t  and 

by t h e  Cons t ruc t i on  ~ a n a g e r / ~ o n s t r u c t o r  (CM/C) f o r  t h e  c o n s t r u c t i o n  cos ts .  

I C R C  developed t h e  P r o j e c t  Management and Operat ions est imates.  

A r i s k  a n a l y s i s  was conducted by  I C R C  t o  determine t h e  app rop r i a t e  l e v e l  

o f  recommended p r o j e c t  cont ingency.  An al lowance has been developed and i s  

i n c l u d e d  on t h e  es t ima te  summary sheets us i ng  t he  f o l l o w i n g  gu ide l i nes :  

eng ineer ing  a t  lo%, equipment a t  lo%, c o n s t r u c t i o n  a t  20%, and manufactur ing 

a t  10%. I n  a d d i t i o n ,  an al lowance has been i nc l uded  f o r  post-mechanical-  

complet ion m o d i f i c a t i o n s .  

I n d i c a t e d  below i s  a  d i scuss ion  o f  t h e  c o s t  r i s k s  assoc ia ted  w i t h  t he  

va r i ous  WBS elements o f  t he  est imate.  

1.1 The Cons t ruc t i on  F a c i l i t i e s  and Equipment es t imate  was prepared by 

Stone and Webster Engineer ing Corpora t ion  based on t h e  scope o f  work 

de f i ned  by t h e  Area Cont rac to rs  and I C R C .  A d e t a i l e d  and comprehensive 

p l a n  formed t h e  bas i s  o f  t h i s  est imate,  and t h e r e  i s  a  h i g h  degree 

o f  conf idence i n  a l l  aspects except f o r  t h e  t r a n s p o r t i n g  o f  heavy 

process equipment. Dura t ions  f o r  equipment use are s e n s i t i v e  t o  

schedule extens ion.  

1.2.1 I n  t h e  SRC Process Area, t he .eng inee r i ng  des ign i s  developed enough 

t o  a? l o w  good q u a n t i t y  t a k c o f f b  t o  bc madc a s  t h e  has i s  f n r  chst. 

es t imates .  However, t he  equipment es t imate  i s '  s e n s i t i v e  and may be 

t o o  h igh.  The es t imate  f o r  cons t ' ruc t ion  i s  s e n s i t i v e  t o  p r o d u c t i v i t y  

o f  t he  c r a f t  l abo r .  Th is  r i s k  a l s o  e x i s t s  f o r  each process s e c t i o n  

o f  t h e  p l a n t  l i s t e d  below. 

1 .2 .2 .1  I n  t h e  Coker/Calc iner A'rea, t h e  Area c o n t r a c t o r  has had p rev ious  

exper ience i n  des ign ing  these u n i t s  and cou ld  develop a  d e t a i l e d  

es t imate .  R isks assoc ia ted w i t h  t h i s  area a re  moderate. 
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1 .2 .2 .2  The es t imate  f o r  t h e  EBH u n i t  was f ac to red  from h i s t o r i c a l  data ;  

cos ts  i n  bo th  t he  design and, c o n s t r u c t i o n  est imates cou ld  increase.  

1 . 3 . 1  The est imates f o r  t he  Cryogenic Systems Area p robab ly  w i l l  no t  

change, s ince  t he  Area Cont rac to r  had cons iderab le  exper ience and 

c o s t  data.  

. . 

1.3.2 The c o s t  est imates f o r  eng ineer ing  o f  the  Gas Systems Area cou ld  

change, b u t  t h e  equipment cos t s  and t h e  c o n s t r u c t i o n  es t imate  a re  

q u i t e  r e l i a b l e .  

. . 

1 . 4 . 1  Design o f  t he  U t i l i t i e s  and O f f - s i t e s  Area has no t  pyogressed sub- 

s t a n t i a l l y .  Because t he  cos t . es t ima tes  were computer-generated, t h e  

design, equipment, and c o n s t r u c t i o n  est imates f o r  t h i s  area a re  . 

f a i r l y  r i s k y .  

1 .4 .2  The Cent ra l  Con t ro l  System Area c o n s i s t s  o f  t h e  Cont ro l  System 

hardware and t h e  t echn i ca l  ass is tance  r e q u i r e d  t o  des ign and i n s t a l l  

t h i s  hardware. Risks assoc ia ted  w i t h  t h i s  es t imate  a re  minor.  

1 . 5 . 1  The I C R C  P r o j e c t  Management es t imate  was based on manpower p lans .  

Both eng ineer ing  and cons.truc. t ion cos.ts a re  s e n s i t i v e  t o  schedule 

d u r a t i o n  and c o n t r a c t o r  performance. The p o s s i b l e  i m p o s i t i o n  o f  

a d d i t i o n a l  DOE procedures,  r e v i e w s , . o r  approva ls  cou ld  a l s o  increase 

t h e  cos ts .  

1 .5 .3  The d e t a i l e d  R&D Plan forms t h e  bas i s  f o r  deve lop ing cos t s  i n  t h e  

Technica l  Support Area. Labor cos ts  a re  based on manpower p r o j e c -  

t i o n s  by p o s i t i o n ,  us ing  ac tua l  s a l a r i e s .  Subcont ract  cos t s  a re  
. . 

based on Requests f o r . Q u o t a t i o n s  (RFQs), independent c o s t  es t imates ,  

.and h i s t o r i c a l  data.  Al though t h e  c o s t  bas i s  i s  sound, t h e  na tu re  

o f  R&D work in t roduces  some r i s k .  

1.5.4 The Product U t i l i z a t i o n  Area es t imate  inc ludes  cos t s  f o r  market ing,  

p roduc t  demonstrat ion,  and c,oal supply.  The marke t ing  and p roduc t  

demonst ra t ion a c t i v i t i e s  a re  i nc l uded  i n  t he  I C R C / D O E  Con t rac t  o f  

1979 and t he  Product Demonstrat ion P lan approved by DOE i n  December 
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1981. The coa l  supply a c t i v i t i e s  a re  based on t he  ICRC/DOE Cont rac t  

and ICRC's Coal Procurement S t ra tegy .  The est imates a re  no t  based 

on d e f i n i t i v e  scopes o f  work o r  quo ta t ions ,  b u t  r a t h e r  on p a s t  

c o n t r a c t s  and con tac t s  w i t h  vendors and o the r  o rgan iza t ions  i nvo l ved  

i n  s i m i l a r  a c t i v i t i e s .  Genera l ly ,  t h e  c o s t  est imates f o r  e a r l y  

years  a re  more r e l i a b l e  because t h e  a c t i v i t i e s  a re  f a i r l y  w e l l  

de f ined .  Est imates f o r  l a t e r  years  a re  l ess  c e r t a i n  because a c t i v i t i e s  

then  w i l l  depend on t.he r e s u l t s  o f  t he  e a r l i e r  programs; cos ts  cou ld  

va ry  because o f  changes i n  scope o r  t h e  c o s t  bas is .  

1 .5 .5  Some o f  t h e  EPLA suppor t  es t imates a re  based on a  scope o f  work t h a t  

cons iders  c u r r e n t  r e g u l a t o r y  requirements and reasonable p r o j e c t i o n s  

t h a t  cons ider  changes a n t i c i p a t e d  d u r i n g  t h e  l i f e  o f  t h e  p r o j e c t .  I n  

t he  t o x l c s ,  1 lcens. i  n y ,  arid IIIUI'I i t c l r ; i  i iy programs, DOC and I C R C  do n o t  

have f u l l  c o n t r o l  because t he  Environmental P r o t e c t i o n  Agency, 

Kentucky Department o f  Na tu ra l  Resources and Environmental P ro tec t i on ,  

and o t h e r  r e g u l a t o r y  agencies w i l l  have some c o n t r o l  over  t he  program 

scope. Much o f  t he  work i n  t he  t o x i c s  and mon i t o r i ng  programs i s  

successive;  i. e. , i t  b u i l d s  upon work p rev i ous l y  completed, thus  

making t h i s  a rea  s e n s i t i v e  t o  c o s t  changes. Land a c q u i s i t i o n  i s  

a l s o  s e n s i t i v e ;  a delay beyond t h e  scheduled November 1982 a c q ~ l l s l t i n n  

da te  would inc rease  l a n d  cos ts .  

1 . 6 .1  A d e t a i l e d  a n a l y s i s  o f  Spare Pa r t s  requirements was made, and t h e  

es t imate  generated i n d i c a t e s  minimal r i s k . f o r  t h i s  area. 

1.6.2 D e t a i l e d  work p lans  were developed by  c o s t  element f o r  each p l a n t  

area f o r  Checkout and Commissioning. I h e  d e t a i l e d  p lans  es tab l i shed  

a  sound bas i s  f o r  t h e  est imate,  b u t  t h e r e  a re  moderate r i s k s  assoc ia ted  

w i t h  these cos t s  due t o  t h e  unp red i c t ab le  scope and na tu re  o f  problems 

encountered i n  commissioning a  process p l a n t .  

1 .6 .3  Cur ren t  h i s t o r i c a l  da ta  from a l l  t h e  Area Contractors  p rov i ded  a  ' 

good bas i s  f o r  t he  C a p i t a l  Equipment est imate.  Because vendor 

quo ta t i ons  were used f o r  much o f  t h e  p r i c i n g ,  t h e r e  i s  l i t t l e  r i s k  

i n v o l v e d  i n  these est imates.  
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1 .6 .4  S t a f f i n g  p lans  p rov ided  t h e  base from which R e c r u i t i n g  and T r a i n i n g  

cos ts  were est imated. Such f a c t o r s  as r e l o c a t i o n ,  t r a v e l ,  and fees 

a re  based on assumptions: Al though the  est imates a re  conserva t i ve ,  

they do pose a  moderate r i s k .  

I n  a d d i t i o n ,  the e s c a l a t i o n  r a t e s  approved by DOE f o r  O r i g i n a l  Base l ine  

use a re  cons iderab ly  h i g h e r . t h a n  c u r r e n t  r a t e s .  I f  t h i s  t r e n d  cont inues and 

the  r a t e s  p r o j e c t e d  by t he  O f f i c e  o f  Management and Budget (OMB) i n  t he  FY82 

budget r e v i s i o n  o f  March 1981 were t o  m a t e r i a l i z e ,  a  p r o j e c t  savings o f  $200 

m i l l i o n  would r e s u l t .  The OMB p r o j e c t e d  r a t e s  are:  1982, 7.7%; 1983, 6.6%; 

1984, 5.7%; 1985, 5.2%; and 1986 through 1988, 4.7%., Because o f  t he  l a c k  o f  a  

s p e c i f i c  p r o j e c t  r e s t a r t  date ,  and hence, a  d e f i n i t i v e  schedule and; because 

meaningful  e s c a l a t i o n  r a t e s  have n o t  been g i ven  nor  agreed by DOE, no a t tempt  

has. been made t o  esca la te  t he  r ev i sed  cos ts .  I n  t h i s  Revised P r o j e c t  Base1 ine' 

a l l  c a p i t a l  cos ts  a re  expressed i n  f i r s t - q u a r t e r  FY 1982 d o l l a r s  on ly .  

SCHEDULE R I S K  

I n  develop ing t h e  P r o j e c t  Basel ine Schedule R isk  Ana lys is ,  c r i t i c a l  and , 

s u b c r i t i c a l  paths were i nves t i ga ted .  The r i s k s  and con t ingenc ies  assoc ia ted  

w i t h  t h e  paths and t h e i r  probable  e f f e c t  on p r o j e c t  complet ion a re  d iscussed 

be1 ow. 

Cons iderat ions t h a t  cou ld  adverse ly  a f f e c t  t he  schedule i n c l u d e  t he  

f o l  1  owing: 

O The P r o j e c t  Base l ine  Schedule has been developed based on a  1 October 

1981 s ta tus .  U n t i l  t he  p r o j e c t  rece ives  f u l l  a u t h o r i z a t i o n  t o  

proceed, schedule de lays w i l l  accumulate. 

O The Mi les tone  Report (MSR) and P re l im ina ry  Sa fe ty  Ana lys is  Report  

(PSAR)  rev iews,  because o f  t h e i r  scope and formal na tu re ,  cou ld  slow 

t h e ' f l o w  o f  des ign work and de lay  des ign complet ion o r  t he  s t a r t  o f  

cons t ruc t i on .  

O The s tandard Procurerller~.( Cycle used i n  t he  schedu'le i s  f o u r  and 

one-ha l f  months. Because o f .  ICRC/DOE rev iews and t h e  ser ious  na tu re  
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o f  some c r i t i c a l  technology equipment, t h i s  cyc le  o f  rece i v ing  and 

rev iewing b ids  and awarding cont rac ts  may be extended. 

O I C R C  has assumed t h a t  condemnation proceedings w i l l  no t  be necessary 

t o  acqui re the land on which the p l a n t  w i  11 be bu i  1  t. 

O There may be unforeseen delays due t o  funding l i m i t a t i o n s .  

O Problems may be encountered w i t h  mater la l  l o g i s t i c s  and mater ia l  

con t ro l .  

O Manpower, p a r t i c u l a r l y  specia l  labor  s k i l l s ,  may not  be ava i l ab le  i n  

the numbers required. 

O Governmental agencies, regu la t ions ,  and Partnerships/JoinL Venture 

arrangements add a  f u r t h e r  dimension t o  the magnitude and complexity 

of' the  p r o j e c t ,  r e s u l t i n g  i n  . i n te r face  and coord ina t ion  problems.. 

O R&D and o ther  technological  advancements could impact the  design 

bas is .  

However, o ther  f ac to rs  could favorab ly  a f f e c t  the  schedule: 

O The schedule as developed i s  cons is ten t  w l t h  DOE i n s t r u c L i u ~ ~ s  i1 .1  

regard t o  subcontract ing equipment procurement and cons t ruc t ion  wur-k 

on a  lump-sum basis.  I f  solemsource procurement and a d i r e c t - h i r c  

cons t ruc t ion  phi losophy were adopted, the ove ra l l  dura t ion  o f  the 

p r o j e c t  could poss ib l y  he reduced. 

O Add i t i ona l l y ,  as the p r o j e c t  proceeds and schedules are 'developed a t  

a  more d e t a i l e d  l e v e l ,  cont inued opt imiza t ion  o f  the  engineering and 

cons t ruc t ion  l o g i c  could reduce the  p r o j e c t  dura t ion  f u r t h e r .  ' 
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INTRODUCTION 

, , 
. . . . 

To ensure t he  r e l i a b i , l i t y . o f : t h e  S R C - I  Demonstrat ion P l a n t  p r o j e c t ,  t h e  

data base f o r  i t s  design, cons t ruc t i on ,  and ope ra t i on  must be supported d u r i n g  

Phases I ,  11, and 111. Operat ion o f  t h e  W i l s o n v i l l e  SRC P i l o t  P l a n t  serves a 

v i t a l  r o l e  i n  t h e  suppor t  o f  t h e  p r o j e c t .  I C R C  i s  h e a v i l y  dependent on t h e  

W i l s o n v i l l e  p l a n t  r u r . a n  e s s e n t i a l l y  cont inuous f l o w  o f  c u r r e n t  process and 

development i n f o r m a t i o n  which d i r e c t l y  a f f e c t s  process des ign and ana l ys i s  

a c t i v i t i e s .  

It i s  t he  purpose o f  t h i s  sec t i on  (and o f -  Phase I 1 1  Appendix 6 .0)  t o  

present  a  long-range view o f  t h e  need f o r  cont inued suppor t  through t h e  ope ra t i on  

o f  the  W i l s o n v i l l e  p l a n t .  Est imates o f  opera t ions  t ime requirements a re  

p resen ted .  I t  should  be noted t h a t  t he .budge t  f o r  opera t ions  o f  t he  W i l s o n v i l l e  

P i l o t  P l a n t  i s  n o t  i nc l uded  i n  the  Prime Cont rac t .and ,  t h e r e f o r e ,  i s  n o t  iden-  

t i f i e d  i n  t he  P. ro ject  Basel ine.  Operat ions a re  funded through another DOE 

con t rac t .  I n  o rde r  t o  p rov i de  some a d d i t i o n a l  pe r spec t i ve ,  t h e  needs o f  I C R C  

a t  W i l s o n v i l l e  a re  de f i ned  as they  .relate t o  t he  suppor t  o f  Engineer ing Tech- 

nology, Business Management, and Manufactur ing Department a c t i v i t i e s .  

BACKGROUND 

I C R C  i n p u t  t n  p i l o t  p l a n t  opera t ions  I ~ d s  been through p a r t i c i p a t i o n  i n  

t echn i ca l  rev iew,  p l ann ing ,  and schedul ing meetings a t  W i l s o n v i l l e ,  and through 

var ious program rev iews w i t h  DOE, Southern Company Serv ices (SCS), and t h e  

E l e c t r i c  Power Research I n s t i t u t e  ( E P R I ) .  

To ensure t h a t  da ta  base needs a re  s a t i s f i e d ,  programs a re  proposed t o  

DOE/ORO as p a r t  o f  t h e  W i l s o n v i l l e  Technical  Support P lan fo rmu la ted  by I C R C  

Engineer ing Technology. The p l a n  encompasses one year  o f  kur-k and i s  updated 

p e r i o d i c a l l y  t o  r e f l e c t  progress,  accomplishment, and a d d i t i o n a l  program 

d e f i n i t i o n .  

The p l a n  con ta i ns  f o u r  elements: process runs,  p rocess-var iab le  s t ud ies ,  

p r o j e c t s ,  and samples. Process runs,  g e n e r a l l y  f o u r  t o  s i x  weeks long,  a r c  
\ 
needed t o  v e r i f y  Demonstrat ion P l a n t  des ign parameters o r  t o  t e s t  p o t e n t i a l  
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changes i n  such parameters. P a r t  o f  t he  coa l  screening procurement s t r a tegy  

w i l l  necess i t a t e  t h e  t e s t i n g  o f  new coa ls  a t  W i l s o n v i l l e .  Also,  a d d i t i o n a l  

o p e r a t i n g  t ime  may be r e q u i r e d  t o  generate samples f o r  p roduc t  u t i l i z a t i o n  

needs. J u s t i f i c a t i o n  i s  presented t o  ensure t h a t  t h e  W i  l s o n v i l  l e  con t rac tua l  

Statement o f  Work i s  s a t i s f i e d .  

P rocess-var iab le  s t ud ies  f o r  p i l o t  p l a n t  ope ra t i on  examine t h e  s p e c i f i c  

e f f e c t s  o f  an independent v a r i a b l e  on a  dependent va r i ab l e .  Such s tud ies  va ry  

i n  d u r a t i o n  and may r e q u i r e  s p e c i f i c  ope ra t i ng  cond i t i ons  f o r  process u n i t s  

n o t  d i r e c t l y  a f f e c t e d  i n  t h e  study. An example o f  such a  s tudy i s  t he  s t r i p p i n g  

o f  LSRC/SRC t o  remove t h e  deashing so lven t .  

The ,p ro j ec t s  area w i l l  i n c l u d e  equipment add i t i ons ,  changes, and t e s t i n g  

programs f o r  areas such as p roduc t  s o l i d i f i c a t i o n  and c o r r o s i u r ~  Lreatment. 

Normal ly,  sample needs a re  met through an es tab l i shed  procedure f o r  t h e i r  

reques t ,  c o l l e c t i o n ,  and shipment. Spec ia l  handl ing.procedures a re  considered 

i n d i v i d u a l l y .  A p r o j e c t i o n  o f  long- term sample needs f o r  p roduc t  u t i  1  i z a t i o n  

i s  i nc l uded  i n  t he  p lan .  

A d d i t i o n a l  d i s cuss ion  o f  t h e  Technica l  Support P lan and speci  f i c  W i  1  sonvi  1 l e  

programs i s  con ta ined  i n  t he  P r o j e c t  Basel ine,  Phases I and X I ,  Appendix B, 

Sec t i on  5 . 0 ,  Research and Development Plan. 

ENGINEERING TECHNOLOGY 
. . 

As t he  Demonstrat ion P l a n t  p r o j e c t  moves through t he  des ign and c o n s t r u c t i o n  

phases, i t  w i l l  be necessary t o  con t inue  suppor t  programs o f  t he  t ype  i d e n t i f i e d  

i n  t h e  W i l s o n v i l l e  Technica l  Support Plan. Each program i s  c l a s s i f i e d  i n t o  

one o f  the  f o l l  owing ca tegor ies :  d i r e c t  design support ,  des ign v e r i f i c a t i o n ,  

opera t ions  suppor t ,  o r  e v a l u a t i o n  o f  process improvement. As t h e  s o p h i s t i c a t i o n  

o f  t h e  t echn i ca l  da ta  base increases,  programs w i l l  be developed t o  s tudy 

s t a r t - u p  opera t ions  r e l e v a n t  t o  t h e  DemonstraLion P l a n t  I n  severa l  areas, 

e. g. , 1  i q u e f a c t i o n ,  c r i t i c a l  so l ven t  deashing, and expanded-bed hydrocrack i  ng. 

The s tud ies  w i l l  he l p  t o  d e f i n e  and v e r i f y  those s t a r t - u p  procedures f o r  t h e  

l a r g e r  sca le  p l a n t .  T rans ien t  behav ior  s tud ies  w i  11 improve understanding o f  

p l a n t  i n t e g r a t i o n  and he lp  t o  v e r i f y ' a n d  tune t h e  dynamic s imu la t i ons  t o  be 

devel  oped. 

The d e f i n i t i o n  o f  proposed runs w i l l  a l s o  be i n t e g r a t e d  w i t h  c u r r e n t  

market development a c t i v i t i e s .  Ob jec t i ves  f o r  a  s p e c i f i c  r u n  w i l l  be keyed t o  
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demonstrate a  g i ven  p roduc t  y i e l d  s t r u c t u r e .  P i l o t  p l a n t  opera t ions  i n  a  

non-Demonstration P l a n t  mode can a l s o  p rov i de  va luab le  paramet r i c  da ta  r e l e v a n t  

t o  Demonstrat ion P l a n t  operat ions.  

S p e c i f i c  p r o j e c t s  w i l l  be proposed t h a t  a re  l i k e l y  t o  r e q u i r e  a d d i t i o n s  

o f  equipment o r  changes as needs a re  i d e n t i f i e d  and j u s t i f i e d .  scaled-down 

hardware a t  W i l s o n v i l l e  can p rov i de  va luab le  v e r i f i c a t i o n  o f  t he  des ign concepts 

used i n  t he  Demonstrat ion P lan t .  

MANUFACTURING . . 

As p a r t  o f  t h e  t r a i n i n g  program, t h e  Manufactur ing Department w i l l  r e q u i r e  

t h a t  t he  Demonstrat ion P l a n t  s t a f f - - e n g i  neers , superv iso rs  , opera to rs ,  and 

l a b o r a t o r y  techn ic ians - -be  ab le  t o  v i s i t  t he  p i l o t  p l a n t  f o r  f a m i l i a r i z a t i o n  

i f  i t  were o p e r a t i n g  and a v a i l a b l e  f o r  v i s i t a t i o n .  I t  i s  es t imated  t h a t  20-25 

people,, i n  groups o f  one t o  s i x ,  would v i s i t  t h e  p l a n t  f o r  pe r i ods  rang ing  

from a few days t o  one month d u r i n g  FY 1984, and 1985. To ta l  v i s i t a t i o n  would 

amount t o  approx imate ly  52 work-weeks d u r i n g  t h i s  pe r i od .  

BUSINESS MANAGEMENT--FUELS 

The most c r i t i c a l  requ i rement  f o r  t h e  demonst ra t ion o f  SRC f u e l s  use f rom 

the  W i l s o n v i l l e  P i l o t  P l a n t  d u r i n g  Phases I and I 1  w i l l  be t h e  p roduc t i on  o f  

s u i t a b l e  samples f o r . p r o d u c t  demonst ra t ion and a p p l i c a t i o n  eng ineer ing  (PD&AE) 

t e s t s .  T .he~e tests a re  reqlrir.rld t o  e s t a b l i s h  technical feasibs'1.i Ly, des ign 

c r i t e r i a ,  and a c c e p t a b i l i t y  f o r  s a f e t y ,  , hea l t h ,  and environmental  cons idera-  

t i o n s ,  and t o  assess t h e  p o t e n t i a l  commercial v i a b i l i t y  o f  t h e  va r ious  products .  

F i  r s t -  and second-stage s o l v e n t - r e f i  ned coa l  as we1 1 as midd le  d i  s t i  11 a tes  and 

heavy o i l s  a re  r e q u i r e d  f o r  base l i ne  p roduc t  t e s t s .  Dur ing  ca lender  year  

1982, approx imate ly  600 tons o f  f i r s t - s t a g e  SRC, 125 tons o f  TSL-SRC, and 

12,000 g a l l o n s  o f  combined f i r s t -  and second-stage process s o l v e n t  were required.,  

These needs, as w e l l  as those o f  o t h e r  groups w i t h i n  I C R C ,  were i d e n t i f i e d  t o  

DOE/ORO and t h e  Pc i t t sbu rgh  Engineer ing Technology Center (PETC). 

To suppor t  t h e  approved f u e l s  PD&AE program, a  t o t a l  o f  about 1,100 tons 

of f i r s t - s t a g e  s o l i d s ,  250 tons  o f  TSL-SRC, and 72,000 g a l l o n s  o f  f i r s t -  and 

second-stage process so l  ven t  w i  11 be r e q u i r e d  d u r i n g  Phases I and I 1  (ca lendar  
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yea rs  1982-1985). A d d i t i o n a l  samples w i l l  p robab ly  be r e q u i r e d  as programs 

a r e  more p r e c i s e l y  d e f i n e d  and as demonstrat ion r e s u l t s  a re  r ece i ved  and 

eva luated.  The process-solvent-range m a t e r i a l  must, f o r  t h e  most p a r t ,  be 

r e f r a c t i o n a t e d  t o  meet t h e  s tandard marketable p roduc t  d i s t i l l a t i o n  c u t  p o i n t s ,  

i. e., 400-650°F f o r  m idd le  d i s t i l l a t e  and 650-850°F f o r  heavy o i l .  I n  add i t i on ,  

t h e  s o l i d  m a t e r i a l  must be ground t o  a  c o n t r o l l e d  p a r t i c l e  s i ze .  To date,  t he  

m o d i f i c a t i o n  o f  p i l o t  p l a n t  p roduc ts  t o  meet market c r i t e r i a  has been done by 

t h i r d  p a r t i e s .  Dur ing  Phase 11, a  recommendation t o  modi fy  t h e  p i l o t  p l a n t  t o  

produce p roduc ts  which meet market s p e c i f i c a t i o n s  w i t h o u t  t h e  requirements o f  

o u t s i d e  con t rac t s  w i  11 be eva l  uated. 

New produc ts  w i l l  r e q u i r e  p roduc t i on  and t e s t i n g .  An example o f  t h i s  i s  

t h e  SRC r e s i d u a l  f u e l .  Th is  l i q u i d  f u e l  form wi  1 1  r e q u i r e  some m o d i f i c a t j o n  

o r  a d d i t i o n s  t o  p i l o t  p l a n t  systems t o  enable i t  t o  be produced i n  s u f f i c i e n t  

q u a n t i t i e s  t o  bc t c s ted .  

BUSINESS MANAGEMENT--PROCESS. INDUSTRIES 

The Process I n d u s t r i e s  D i v i s i o n  w i l l  con t inue  t o  depend upon suppor t  from 

t h e  W i l s o n v i l l e  P i l o t  P l an t ,  i n  t h e  form o f  samples o f  l i g h t  01 I ,  process 

s o l v e n t ,  and SRC f o r  i t s  PD&AE t e s t  programs and p roduc t  development a c t i v i t i e s .  

Bo th  f i r s t -  and second-stage m a t e r i a l s  w i l l  be requ i red .  Subsequently, these 

samples w i  1 l be b  lended and f r a c t l o n a t e d  o f f s l t e  I n t o  t h e  app rup r i a t e  p~\crduct 

c u t  p o i n t s ,  because t h e  W i l s o n v i l l e  P i l o t . P l a n t  does no t  have adequate f r a c t i o n a -  

t i o n  c a p a b i l i t y  t o  produce t he  Demonstration P l a n t  l i q u i d  p roduc t  f r a c t i o n s  

c o n s i s t i n g  o f  a  C5-400°F naphtha, 400-650°F midd le  d i  s t i  1  l a t e ,  and 650-850°F 

heavy o i  1. 

The sample needs f rom the  W i l s o n v i l l e  P i l o t  P l a n t  f o r  Process I n d u s t r i e s  

w i l l  be smal l  compared t o  t h a t  f o r  t h e  Fuels D i v i s i o n ;  t y p i c a l  sample r equ i r e -  

ments a re  i n  t he  range u f  orit! tu f - i ve  drums. However, t h e  c o n t l n u l n g  ava i  lY 

a b i l i t y  o f  samples f o r  t h e  PD&AE and p rospec t i ve  customer e v a l u a t i o n  programs 

f o r  Process I n d u s t r i e s  i s  e s s e n t i a l  t o  c a r r y  o u t  t he  p roduc t  development 

a c t i v i t i e s  o u t l i n e d  i n  t he  5 R C - T  Product Demonstrat ion Plan. Furthermore, t h e  

Process I n d u s t r i e s  D i v i s i o n  has been d i r e c t e d  by DOE t o  "conduct smal l  l a b o r a t o r y  

sca le  f e a s i b i l i t y  s t ud ies  necessary t o  i d e n t i f y  markets and e s t a b l i s h  customer 

r e l a t i o n s  f o r  performance o f  l a r g e r  sca le  PD&AE t e s t s  w i t h  p roduc ts  produced 

from the  Demonstrat ion P lan t . "  F a i l u r e  t o  secure samples f o r  these programs 
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w i l l  severe ly  i n h i b i t  p roduc t  a p p l i c a t i o n  and customer development a c t i v i t i e s  

i n  p r e p a r a t i o n  f o r  opera t ions  of t h e  Demonstrat ion P lan t .  

BUSINESS MANAGEMENT--COAL SUPPLY 

Background and J u s t i f i c a t i o n  

A m u l t i s t e p  coa l  procurement screening program has been developed t o  

i d e n t i f y ,  eva lua te ,  and s e l e c t  s u i t a b l e  p r imary  and secondary feedstocks f o r  

t he  Demonstrat ion P lan t .  The p r e l i m i n a r y  source screening process inc ludes:  

reviews by I C R C  personnel  and a  consu l t an t  o f  s u p p l i e r  t e c h n i c a l ,  economic, 

and business proposals ;  t he  sampling and l a b o r a t o r y  analyses o f  c u r r e n t  coal  

p roduc t ion ;  and s ing le-pass runs i n  t h e  Coal Process Development U n i t  (CPDU). 

Fo l l ow ing  these eva lua t i on  a c t i v i t i e s ,  up t o  s i x  sources o f  supply w i l l  be ' 

nominated f o r  c o n t r a c t  nego t i a t i ons  and advanced screening d u r i n g  bo th  t he  

p r imary  and secondary feedstock s e l e c t i o n  processes. 

Operat iona l  f e a s i b i l i t y  t e s t i n g  i n  t h e  W i l s o n v i l l e  P i l o t  P l a n t  i s  a  v i t a l  

p a r t  o f  t h e  advanced screening process. Successful  p i  l o t  p l a n t  runs o f  f o u r  

t o  s i x  weeks d u r a t i o n  w i l l  be t he  minimum acceptab le  p r e r e q u i s i t e  f o r  a c t i v a t i o n  

o f  an agreement t o  supply t he  Demonstrat ion P lan t .  Such t e s t s  w i l l  be conducted 

s imul taneous ly  w i t h  c o n t r a c t  nego t i a t i ons  and w i  11 i nc l ude  r e c y c l e  runs i n  the  

CPDU, microautoc lave ( t u b i n g  bomb) t e s t s  o f  cores f rom reserves t o  be mined 

d u r i n g  t he  c o n t r a c t  term, and may i nc l ude  coa l  g a s i f i c a t i o n  t e s t s .  A nega t i ve  

t e s t  r e s u l t  cou ld  nu1 1  i fy t h e  procurement o b l i g a t i o n .  

Tes t i ng  a t  t he  W i l s o n v i l l e  P i l o t  P l a n t  i s  r e q u i r e d  t o  eva lua te  coa ls  i n  

an i n t e g r a t e d  f a c i l i t y  t h a t  i nc ludes  t h e  c r i t i c a l  so l ven t  deashing (CSD) 

process o f  Kerr-McGee, and t h e  second-stage EBH. Process ing c r i t e r i a  t h a t  

cannot be addressed a t  t h e  CPDU sca le  wi  11 be eva luated from t h e  W i  1  s o n v i l  l e  ' 

data.  These c r i t e r i a  i nc l ude ,  b u t  a re  n o t  l i m i t e d  t o :  s l u r r y  p repa ra t i on ,  

cok ing  o f  t h e  preheater ,  accumulat ion o f  s o l i d s ,  y i e l d  s t r u c t u r e s  f o r  bo th  

stages, y i e l d s  o f  CSD process and c h a r a c t e r i s t i c s  of i t s  ash concent ra te ,  

d e s u l f u r i z a t i o n  o f  SRC, and cor ros ion .  A1 though l a b o r a t o r y  da ta  w i  11 be used 

t o  screen these coa ls  be fo re  they  a re  t e s t e d  i n  t he  W i l s o n v i l l e  P i l o t  P l an t ,  

t h e  process ing da ta  w i l l  be t h e  f i n a l  t e s t  c r i t e r i o n .  

The coa l  procurement screening program i s  desiyrled t o  eva lua te  t h e  m e r i t s  

o f  each p rospec t i ve  source i n  successive stages o f  comp lex i t y  and sca l  e:up. 

The r e s u l t s  from t h e  successive scale-up t e s t s  f o r  each coa l  w i l l  be co r re l a ted ,  



and t h e  c o r r e l a t i o n s  w i l l  be used t o  p r e d i c t  the  performances of coa l  t o  be 

d e l i v e r e d  t o  t h e  Demonstrat ion P lan t .  Resul ts  o f  these t e s t s  w i l l  a l s o  be 

used t o  make thorough t echn i ca l  performance and economic eva lua t i ons  of each 

coa l  o f f e r e d  f o r  purchase. The phased screening process has been developed t o  

min imize the  expend i tu re  o f  funds and t o  maximize t h e  p r o d u c t i v e  use o f  scarce 

resources such as p rocess ing  t ime a t .  the  W i l s o n v i l l e  P i l o t  P l an t .  Unsu i tab le  

coa l s  w i l l  be e l i m i n a t e d  d u r i n g  t h e  lower  cos t ,  e a r l i e r  stages of t h e  eva lua t ion .  

The screening t e s t s  w i l l  be performed on c u r r e n t l y  mined coa ls ,  wherSeas 

t h e  coa l s  which w i l l  be d e l i v e r e d  t o  t he  Demonstrat ion P l a n t  w i l l  be mined a t  

a  much l a t e r  t ime.  The composi t ion and phys i ca l  c h a r a c t e r i s t i c s  o f  a  coa l  

change s i g n i f i c a n t l y .  f rom seam t o  seam, as w e l l  d b  Fi%m l o c a t i o n  t o  l o c a t i o n  

w i t h i n  t h e  same seam. Therefore,  smal l  c o r e - d r i l l e d  samples r ep resen ta t i ve  o f  . 

t h e  p roduc t i on  d u r i n g  t h e  Demonstrat ion P l a n t  ope ra t i ng  p e r i o d  w i l l  be taken 

from mines whose coa ls  have performed s a t i s f a c t o r i l y  i n  t h e  p rev ious  t e s t s  and 

t e s t e d  i n  the  microautoc lave.  The r e s u l t s  o f  these t e s t s  w i l l  be compared 

w i t h  t h e  c o r r e l a t i o n s  es tab l i shed  i n  t he  screening t e s t s  t o  determine t h e  

l i q u e f a c t i o n  and g a s i f i c a t i o n  performance o f  a  coa l  be fo re  i t  i s  d e l i v e r e d  t o  

t h e  Demonstrat ion P lan t .  

Ob jec t i ves  

The o b j e c t i v e s  o f  t h e  coa l  procurement screening program are: . t o  t e s t  

and q u a l i f y  up t o  s i x  prescreened coa ls  i n  bo th  t h e  pr imary-  and secondary- 

source s e l e c t i o n  processes, t o  develop performance c h a r a c t e r i s t i c s  da ta  i n  

va r i ous  p i  l o t  p l a n t  u n i t s  f o r  scale-up appl i c a t i o n  i n  t h e  Demonstrat ion P lan t ,  

and t o  develop c o r r e l a t i o n s  t h a t  w i l l  enable p r e d i c t i o n  o f  t h e  performance o f  

a  coa l  l i q u e f a c t i o n  p l a n t  feedstodk from microautoc lave t e s t s  made on a  smal l  

cope-dr i  i led sd~np'le .  

Schedul e  

The base l i ne  schedule shows t h e  d e l i v e r y  o f  coa l  t o  t h e  Demonstrat ion 

P l a n t  to '  beg in  d u r i n g  J u l y  1986. Accord ing ly ,  t h e  W i l s o n v i l l e  P i l o t  P l a n t  

t e s t s  w i l l  be r e q u i r e d  t o  be r u n  d u r i n g  t he  pe r i ods  May 1984 t o  June 1985 f o r  

pr imary-source screening,  and August 1987 t o  May 1988, f o r  secondary-source 

screening. 
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26.0 CATEGORY C ENGINEERING CHANGE PROPOSALS 

The Category C Engineer ing Change Proposals (ECPs) appeared t o  be d e s i r a b l e  

b u t  were no t  we1 1-def ined f o r  the  O r i g i n a l  -Design Base1 i ne .  Dur ing  t h e  Post- 

Base l ine  pe r iod ,  these ECPs were upgraded i n  q u a l i t y  and approved by t h e  I C R C  

Con f i gu ra t i on  Cont ro l  Board under a u t h o r i t y  granted t o  I C R C  by the  DOE. 

Those Class 1 ECPs inc luded  below a l s o  were appro.ved by t h e  DOE P r o j e c t  Conf ig-  

u r a t i o n  Cont ro l  Board. These design changes were i nc luded  i n  t h e  Revised 

Design Base l ine  documentation. A d d i t i o n a l  cos ts  and savings (bracketed) a re  

expressed i n  f i r s t  q u a r t e r  f i s c a l  yea r  1982 do1 l a r s .  

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

SRC Process Area 

4- 1004 E l i m i n a t i o n  o f  Batch So l i ds  Withdrawal System 

The batch  s o l i d s  wi thdrawal  system was e l i m i n a t e d  and p r o v i s i o n s  
were made f o r  t h e  f u t u r e  a d d i t i o n  o f  a  cont inuous w i thdrawal  
sys Le~n where the  m a t e r i a l  withdrawn from t h e  D isso l ve rs  
would be sent  d i r e c t l y  t o  t h e  M.P.  F lash Drums. T h i s  e l im ina -  
t i o n  was the  r e s u l t  o f  a  d e t a i l e d  rev iew o f  t h e  process and 
mechancial problems assoc ia ted  w i t h  i n t e r m i t t e n t  ope ra t i on  
o f  a  h igh-pressure,  h igh-  temperature vessel c o n t a i n i n g  coa l  
s l u r r y .  Th is  ECP was es t imated t o  save $1,400,000 i n  t h e  
o r i g i n a l  Design Base1 ine.  

4- 1008 Por tab le  Decoki ng Scrubbers 

The Design Base l ine  u t i l i z e d  f i v e  (5) s t a t i o n a r y . H e a t e r  
Decoking Drums. Vents from t h e  drums were p iped  t o  t h e  
p l a n t  i n c i n e r a t o r .  'The Revised Design Base1ine:uses th ree  
p o r t a b l e  u n i t s  w i t h  improved emission c o n t r o l  devices which 
a1 low d i r e c t  d ischarge t o  t h e  atmosphere. Th i s  approach 
generates savings i n  ductwor-k, and t h e  reduisda~rt drcok. i r~y 
p i p i n g  mani fo lds  r e q u i r e d  on each heater  i n  t h e  s t a t i o n a r y  
drum approach. Th i s  ECP was es t imated t o  save $200,000 i n  
t h e  O r i g i n a l  Design Base1 i ne. 

4- 1013 L i m i t i n g  KMAC Size  t o  1 MM $4,951,000 

Large chunks o f  Kerr-McGee Ash Concentrate (KMAC) w i t h i n  t h e  
C r i t i c a l  So lvent  Deashing System may be the  resul l :  o.f' pr-u- 
cess i n s t a b i l i t y  o r  accumulated l a y e r s  o f  KMAC fa1 1  i n g  from 
c e r t a i n  vesse l  o r  p i p e l i n e  w a l l s .  Such chunks w i l l  have 
adverse e f f e c t s  on bo th  the  pneumatic conveying system and 
c e r t a i n  g a s i f i c a t i o n  mechanical equipment. I n  o rde r  t o  
ensure o p e r a b i l i t y  o f  these mechan ica l ly -or ien ted systems, 
an A i r  C l a s s i f i e r  w i t h  t h e  necessary assoc ia ted  suppor t  
equipment was i nc luded  t o  per fo rm on a  cont inuous b a s i s  t o  
process t h e  e n t i r e  KMAC p roduc t i on  r a t e  and be capable o f  
f u n c t i o n i n g  i n  an i n e r t  atmosphere where t h e  p r i n c i p a l  s i z e  
p a r t i c l e  i s  i n  t he  -200 mesh range. A i r  C l a s s i f i e r s  i n  
severe s e r v i c e  have commercial ly-proven t r a c k  records  i n  
excess o f  50 years.  Th is  ECP was es t imated t o  c o s t  $2,200,000 
i n  t h e  o r i g i n a l  Design Basel ine.  
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ECP No. D e s c r i p t i o n  Val ue 

4- 1020 F l a r e  System M o d i f i c a t i o n s  $445,000 

Based on an i n t e n s i v e  study o f  t h e  o v e r a l l  p l a n t  f l a r e  
system, a l l  vesse ls  r e l i e v i n g  t o  t h e  f l a r e  were designed t o  
opera te  a t  50 p s i g .  To minimize a d d i t i o n a l  cos ts ,  a  low- 
pressure  subheader was designed i ns tead  o f  i nc reas ing  tank  
th icknesses t o  be commensurate w i t h  increased des ign  pres-  
sures.  The S1ur.r.y Slop Tank ~ n d  Vacuum Column w i  11 re1  i e v e  
i n t o  t h e  25 p s i g  f l a r e  header. Th i s  ECP was es t imated t o  
c o s t  $400,000 i n  t he  o r i g i n a l  Design Basel ine.  

4- 1022 Design Improvements and M o d i f i c a t i o n s  

Improvements t o  t h e  integrated ' ~ a c l l  l l i e s  S e c l i u ~ ~  o f  the SRC 
Process Area i nc luded  changes t o  t h e  vent  vapor system, 
f l u s h  s o l v e n t  system, s l o p  o i l  c o l l e c t i o n  equipment, and 
compressor j a c k e t  water  c o o l i n g  system. The improvements 
r e s u l t e d  from t h e  design rev iew f o r  operabi 1 i t y  and main- 
t a i n a b i l i t y .  Th i s  ECP was estimated t o  c o s t  $400,000 i n  t.he 
o r i g i n a l  Design Base1 i ne .  

4-1029 Sol i d i  f i e r  Fume Cont ro l  U n i t  $1,692,000 

I n  t h e  O r i g i n a l  Design Base l ine ,  t h e  S o l i d i f i e r  fumes were 
duc t cd  t o  t h e  C ~ a l  Sl l . l rry Hpat.prs (H-1.2301 A - D l  f o r  i n c i n e r a -  
t i o n .  There was no p a r t i c u l a t e  (fume) c o l l e c t i o n .  Th is  tCP 
r e v i s e d  t h e  des ign  t o  i n c l u d e  c o l l e c t i o n  devices capable o f  
e l i m i n a t i n g  t h e  f o u l i n g  p o t e n t i a l  o f  t h e  Snl i d i f i e r  fume 
stream. I n  t h e  o r i g i n a l  Design Rasel ine,  t h i s  ECP was 
es t ima ted  t o  c o s t  $1,700,000. 

. . 
4-1030 Vari-Speed D r i v e  M o d i f i c a t i o n s  

T h i s  ECP e f f e c t e d  savings which resu . l t  f rom t h e  use o f  
cons tant  speed d r i v e r s  i n  the  f o  l 'lowing appl l c a t i o n s  where 
v ~ r i a b l e  speed c lu t ches  were previo1.1sly 'employed: High 
pressure  purge pumps, SRC f l u s h  pumps, and h igh  pressure  
water  i n j e c t i o n  pumps. I n  t h e  O r i g i n a l  Design Base1 ine ,  
t h i s  ECP was es t imated t o  save $400,000. 

4-1.032 Increase Sol i d i f i e r  F l e x i b i l i t y  -. 
ECP 4-1006, "Mod i f i ca t i ons  t o  S o l i d i f i c a t i o n  Sect ion, ' '  
removed t h e  d i v e r t e r  va lves  which had a l lowed t h e  product  
f rom any S o l i d i f i e r  t o  be d i r e c t e d  t o  e i t h e r  o f  two p a r a l l e l  
conveyors feed ing  t h e  storage area. Th i s  ECP r e s t o r e d  most 

. o f  t h e  re1  i a b i l  i t y  l o s t  by e l i m i n a t i o n  o f  those d i v e r t e r  
va lves  by t h e  a d d i t i o n  o f  new d i v e r t e r  va lves  a t  t h e  end o t  
t h e  conveyors p i c k i n g  up SRC from t h e  S o l i d i f i e r s .  Th i s  
p revents  a  f a i l u r e  o f  one o f  t h e  l ong  t r a n s f e r  conveyors t o  
t h e  s torage area from impact ing  on t h e  ope ra t i on  o f  the  
Sol i d i f i e r s .  The s o l i d i f i c a t i o n  s e c t i o n  equipment was 
rearranged and two small  conveyors were added. The ECP was 
es t imated t o  c o s t  $220,000 i n  t h e  o r i g i n a l  Design Basel ine.  

SRC Process Area T o t a l  
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ECP No. D e s c r i p t i o n  

Coke and L i a u i d  Produc ts  Area 

Val  ue 

5-1013 Naphtha H y d r o t r e a t e r  . . $14,200,000 

The hydrocarbon  l i q u i d s  f rom t h e  SRC Process,  Coker and EBH 
Areas were upgraded t o  be ma rke tab l e .  The raw naphtha f r om  
t h e  Produc t  O i l  F r a c t i o n a t o r  was h y d r o t r e a t e d  t o  reduce i t s  
s u l f u r ,  n i t r o g e n  and oxygen t o  accep tab le  l i m i t s  f o r  use as 
r e f o r m e r  f eeds tock .  I n  t h e  O r i g i n a l  Des ign  B a s e l i n e ,  t h i s  . 
ECP was e s t i m a t e d  t o  c o s t  $14,200,000 d l s o .  

5- 1014 Replace Soda Ash System f o r  C a l c i n e r  Scrubber  ($121,000) 

A waste s t ream f rom t h e  Gas Systems Area (Area 15)  c o n t a i n -  
i n g  a  s u f f i c i e n t l y  h i g h  c a u s t i c  c o n c e n t r a t i o n  was u t i l i z e d  . 

i n  t h e  C a l c i n e r  Area (A rea .13 )  f o r  removing t h e  s u l f u r  
d i o x i d e  c o n t a i n e d  i n  t h e  C a l c i n e r  f l u e  gas. T h i s  s t ream i s  
u t i l i z e d  i n  t h e  V e n t u r i  Scrubber  and r e p l a c e d  t h e  soda ash 
system p r e v i o u s l y  employed, t h e r e b y  r e d u c i n g  t h e  p l a n t  
c a p i t a l  c o s t  and e l i m i n a t i n g  t h e  o p e r a t i n g  c u s t  a s s o c i a t e d  
w i t h  t h e  purchase o f  soda ash. The sav i ng  f o r  t h i s  ECP d i d  
n o t  change f rom t h e  O r i g i n a l  Des ign  Dasel i n e .  

5-1015 Ro ta te  Lummus P l o t  .P lan 

R o t a t i n g  t h e  p r e v i o u s  p l o t  p l a n  by  90° and t h e n  making a  
" m i r r o r  image" o f  t h e  Area 13 l a y o u t  produced l a r g e  sav i ngs  
i n  t h e  i n s t a l l a t i o n  o f  e l e c t r i c  f e e d  c a b l e s ,  u t i l i t y  p i p i n g  
and i n t e r c o n n e c t i n g  p i p i n g  between o t h e r  p r o c e s s i n g  a reas .  
The o p e r a t i o n  o f  t h e  p l a n t  i s  a l s o  enhanced by  t h e  s h o r t e n i n g  
o f  t h e  SRC feed  1  i n e s  f r om  Area 12. The cost;' o f  t h i s  ECP 
has n o t  changed f rom t h a t  i n  t h e  O r i g i n a l  P r o j e c t  B a s e l i n e ;  
however, a  l a r g e  s a v i n g  i n  t h e  U t i l i t i e s  and O f f s i t e s  Area 
i s  now noted.  

5- 1016 Rev ise  F resh  and Spent C a t a l y s t  Hand l i ng  Systems $115,000 

W i t h  I C R C  nuw p l a n n i n g  t o  r e c e i v e  t h e  f r e s h  c a t a l y s t  and t o  
send spen t  c a t a l y s t  t o  a  meta l  r e c l a m a t i o n  company i n  meta l  
b i n s ,  t h e  o r i g i n a l  l o a d i n g  system was changed f rom a  pneumat ic  
t y p e  t o  an e l e v a t o r  c a r r y i n g  t h e  f r e s h  c a t a l y s t  b i n s  up t o  
t h e  hopper l o a d i n g  p l a t f o r m .  Because o f  t h e  excess o i l  t h a t  
i s  expec ted  t o  c l i n g  t o  t.he spen t  c a t a l y s t ,  a V i b r o s c ~ , t t e ~ i  
C i r c u l a r  Screen Sepa ra to r  has been added t o  c o r r e c t  t h i s  
p rob lem b e f o r e  t h e  spen t  c a t a l y s t  i s  s e n t  t o  t.he r e c l a i m e r .  

5-1017 Seal O i l  S to rage  f o r  EBH Reac to r  Pume $154,000 

A s p e c i a l  pet ro leum-based o i l  i s  r e q u i r e d  by t h e  EBH Reac to r  
Pump vendors wh ich  i s  n o t  a v a i l a b l e  f rom t h e  S R C - I  p l a n t .  A  
s t o r a g e  system w i t h .  a  c o n t r o l l e d  sea l  o i l  s t o rage  temper- 
a t u r e  and a  sea l  o i l  pumping system w i t h  c l o s e l y  c o n t r o l l e d  
sea l  and bypass f lows  was i n c o r p o r a t e d  i n t o  t h e  l a t e s t  P l a n t  
des ign .  

Coke and L i q u i d .  P roduc ts  Area T o t a l  $14,375,000 
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Val ue ECP No. D e s c r i p t i o n  

Cryogenic Systems Area 

3- 1004 Hot Water Bath LIN Vapor izer  

I n  o r d e r  t o  ensure an instantaneous supply o f  emergency 
n i t r o g e n  f o r  pu rg ing  and b l a n k e t i n g ,  even d u r i n g  a  general  
p l a n t  power outage, t he  present  system, which depends on 
c i r c u l a t e d  coo l  I ng water., was rep1 aced by a  c losed- loop,  
ho t -water  system. The system comprises an i n s u l a t e d  water 
s to rage tank ,  steam i n j e c t o r s ,  and vapo r i ze rs .  The c o s t  o f  
t h i s  ECP i n  t h e  o r i g i n a l  Design Base l ine  was $750,000. 

Cryogenic Systems Area To ta l  $ 104,000 

Gas Systems Area 

6-1007 De le te  DPU C l a s s i f i c a t i o n  System ($11,435,000) 

The ove rs i zed  KMAC c l a s s i f i c a t i o n  c a p a b i l i t y  i n  t h e  Oust, 
P repa ra t i on  U n i t  o f  t he  Gas Systems Area was e l im ina ted .  
Reviews o f  p a r t i c l e  s i z e  d i s t r i b u t i o n  and b u l k  d e n s i t y  da ta  
from p a r a l l e l  t e s t i n g  conducted by bo th  I C R C  and GKT l e d  t o  
t he  conc lus ion  t h a t  t he  KMAC from t h e  deashing u n i t  w i l l  he 
s . u f f i c i e n t l y  c o n s i s t e n t  i n  p a r t i c l e  s i z e  d i s t r i b u t i o n  and 
w i l l  n o t  exceed t h e  s p e c i f i e d  p a r t i c l e  s i z e  range such t h a t  
. i ~ l ~ l  ueion of  t h e  c l a 6 s i f i c a t . i o n  fea tu re  i s  n o t  t e c h n i c a l l y  
j u s t i f i e d .  The savings o f  t h i s  ECP i n  t h e  O r i g i n a l  D e ~ l g n  
Base l ine  were es t imated t o  be $8,237,000. 

S i n g l e  H,S Recycle Compressor 
L 

The spare H  S Recycle Compressor was de le ted .  P rov i s ions  
were made t g  d i r e c t  H S qas back t o  t h e  feed o f  t he  Raw Gas 
Compressor i n  t h e  eveat  b f  a  shutdown o f  t h e  H S Recycle 
Compressor. The proposed bypass l i n e  i s  used 8n an emergency 
bas i s  t o  o f f s e t  t h e  need f o r  a p l a n t  shutdown i f 1  L l ~ e  case o f  
an upwr.ationa1 f a i l u r c  of t he  H.,S R ~ c y c l e  Compressor. The 
c o s t  r e d u c t i o n  i n  t he  O r i g i n a l  besign Base1 i n e  was es t imate  
t o  be $2,418,000. 

Hin./Max. Chang~s 

TRc d c s i y ~ l  ul' t h e  Ga5 Systcms Area u n i t s  W S ~  assessed f o r  
accommodation o f  t h e  minimum and maximum cases. f t  was 
e s t a b l i s h e d  t h a t  f o u r  u n i t s  r e q u i r e d  mod i f i ca t i ons :  LPG, 
DEA, Se lexo l ,  and S h i f t .  Cond i t ions  which a f f e c t e d  t h e  
va r i ous  u n i t s  were high-ash g a s i f i e r  feeds, feed coa l s  w i t h  
maximum PDC s u l f u r  and oxygen contents  and v a r y i n g  ope ra t i ng  
c o n d i t i o n s  of dependent u n i t s  o f  t h e  S R C - I  p l a n t  such as t h e  
SRC u n i t ,  t h e  coker ,  t h e  EBH, and t h e  h y d r o t r e a t e r .  The 
assessment o f  t h e  design, min. , and max. ope ra t i ng  c o n d i t i o n s  
f o r  t h e  u n i t s  r e s u l t e d  i n  equipment and r e l a t e d  changes 
c o s t i n g  $1,480,000, which i s  $380,000 more than t h e  O r i g i n a l  
Design Base1 i ne .  

N, Recycl e/Sol vent  Recovery U n i t  
L 

So lven t - sa tu ra ted  n i t r o g e n  r e t u r n e d  froni t h e  Dust P repa ra t i on  
U n i t  i s  now r o u t e d  t o  a  t w o - t r a i n  N2 Recycle/Solvent Recovery 

8-150 
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ECP No. D e s c r i p t i o n  Val ue 

U n i t ,  one f o r  each o f  t he  two Dust P repa ra t i on  t r a i n s ,  f o r  
t h e  removal o f  s o l v e n t  be fo re  t h e  gas i s  vented t o  t h e  
atmosphere. I n  t h e  O r i g i n a l  Design Base l ine ,  t h e  a d d i t i o n a l  
c o s t  f o r  t h i s  ECP was es t imated t o  be $8,392,000. 

6-1019 Seal N i  t r oqen  Boo.ster Compressor 

A compressor was r e q u i r e d  t o  boost  t h e  p l a n t  n i t r o g e n  supply 
pressure t o  250 p s i g  f o r  use i n  t h e  s h a f t  s e a l i n g  system 
t h i r d  casing,  o f  t h e  Raw Syngas Compressor d u r i n g  s t a r t - u p  
when t h e  normal hydrogen seal  gas was n o t  a v a i l a b l e .  The 
es t imated c o s t  f o r  t h i s  ECP has n o t  changed. 

De le te  Cent r i fuges ,  and Decanters; Use Vacuum B e l t e d  
F i  1  t e r  i n  BSRU 

Cent r i fuges  and decant ing were d e l e t e d  and a  vacuum f i l t e r  
arrangement w i t h  an endless b e l t  was u t i l i z e d .  The vacuum 
be1 t e d  f i  l c t e r  f i r s t  cos t ,  o p e r a t i n g  m a t e r i a l s  cost. and 
u t i l i t i e s  c o s t  a re  lower than those o f  t h e  c e n t r i f u g e s /  
decanters w h i l e  producing a  b e t t e r  p roduct .  The es t imated 
saving f o r  t h i s  ECP i n  t he  O r i g i n a l  Design Base l ine  was 
$826,000. 

Reduction o f  Fixed-Ammonia i n  S t r i p p e d  Water by Lime A d d i t i o n  $1,912,000 

Th i s  ECP covered t h e  c o s t  o f  l ime  a d d i t i o n  f o r  t h e  Ammonia 
S u l f i d e  Water S t r i p p e r  (ASWS) U n i t  and t h e  a d d i t i o n  o f  a  
f i x e d  ammonia s t r i p p e r .  A  h i g h  l e v e l  o f  ammonia w i l l  i n h i b i t  
b i o l o g i c a l  r e a c t i o n  i n  t h e  wastewater t rea tment  system and 
cause v i o l a t i o n s  o f  e f f l u e n t  l i m i t s .  The concen t ra t i on  o f  
bo th  f r e e -  and fixed-ammonia i n  t h e  s t r i p p e d  water  must be 
reduced from 1,085 ppmw t o  50 ppmw. Lime a d d i t i o n  achieves 
t h i s  by i nc reas ing  t h e  pH o f  t h e  water  t o  f r e e  t h e  f i x e d -  
ammonia. A lso ,  l ime  a d d i t i o n  i n  t h e  wash water  decreases 
corrosi -on problems due t o  h i g h  c h l o r i n e  concen t ra t i on  i n  t h e  
system. I n  t h e  O r i g i n a l  Design Base l ine ,  t h e  c o s t  o f  t h i s  
ECP was es t imated t o  be $2,850,000. 

6-1023 K e t t l e  Type Steam B o i l e r s  ($396,000) 

To reduce cos ts ,  t o  improve u n i t  r e l i a b i l i t y  and t o  e l i m i n a t e  
a  p o t e n t i a l  hazard which cou ld  r e s u l t  from a  l oss  o f  BFW 
c i r c u l a t i o n ,  t h e  steam genera t ion  system i n  t h e  S h i f t  U n i t  
was rep laced by k e t t l e - t y p e  b o i l e r s .  The. p r i o r  es t imate  o f  
t h e  sav ing  f o r  t h i s  ECP was $496,000. 

6-1025 G a s i f i c a t i o n  M a t e r i a l s  Revis ions 

As a  r e s u l t  o f  a  rev iew o f  m a t e r i a l  s e l e c t i o n s  f o r  equip- 
ment, t h e  g a s i f i c a t i o n  process 1  i censo r ,  GKT, ~ ~ p g r a d ~ d  t.he 
s p e c i f i c a t i o n s  o f  t h e  m a t e r i a l s  coming i n  con tac t  w i t h  wash 
water .  I n  a d d i t i o n ,  t he  steam genera t ion  pressure i n  t h e  
waste heater  b o i l e r  was reduced. The prev ious  c o s t  es t imate  
t o r  t h i s  t C P  was $2,810,000. 
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ECP No. 

\ 6- 1026 

D e s c r i p t i o n  

S h i f t  Condensate t o  G a s i f i c a t i o n  U n i t  

T h i s  ECP m o d i f i e d  t h e  S h i f t  U n i t  t o  reduce p rocess  wa te r  
usage i n  t h e  Gas Systems Area. T h i s  i s  a  new ECP; i t  and 
Pos t -Base l i ne  ECP 6-1112, ASWS C a p a c i t y  Reduc t ion ,  evo l ved  
f rom t h e  o r i g i n a l  ECP 7-1006, Wastewater T rea tment  System 
M o d i f i c a t i o n s .  

Replace Soda Ash system f o r  Ca l c i n e r  Scrubber  

T h i s  v a l u e  cove rs  the '  impac t  on t h e  Gas Systems Area o f  t h e  
Coke and L i q u i d  P roduc t s  ECP 5-1014. It i s  a  new ECP. The 
b r i n e  f l a s h  dru111 w . i l l  be r e l o c a t e d  i n  t h e  Coke r /Ca l c i ne r  Area. 

Gas Systems Area T o t a l  

U t i l i t i e s  and O f f s i t e s  Area 

7- 1003 F l a r e  S tack  R e l o c a t i o n  

The f l a r e  s t a c k  was r e l o c a t e d  c l o s e r  t o  t h e  p rocess  areas i n  
o r d e r  t o  reduce  c a p i t a l  c o s t s .  The e s t i m a t e d  c o s t  f o r  t h i s  
ECP has n o t  changed. 

7 -  1006 Wastewater T rea tment  System M o d i f i c a t i o n s  

Lower f l o w  r a t e s  t h a n  a n t i c i p a t e d  f rom t h e  Ammonia S u l f i d e  
Water S t r i p p e r  decreased t h e  f l o w  o f  wastewater  t o  t h e  
s t r o n g  waste , t r e a t m e n t  system by app rox ima te l y  250 gpm. 
I n i t i a l l y  It was t hough t  t h a t  t h e  s i z e  o f  t h e  system would 
have t o  be i nc reased .  However. t h e  system p roved  t o  he 
adequate f o r  t h e  d u t y .  Then t h e  e f f e c t s  of  ECPs 6-1026, 
S h i f t  Condensate t o  G a s i f i c a t i o n  U n i t .  and 6-1112, ASWS 
C a p a c i t y  Reduc t ion ,  a c t u a l  l y  reduced  t h e  r e q u i  r e d  s i z e .  The 
p r i o r  e s t i m a t e  f o r  t h i s  ECP was a c o s t  i n c r e a s e  o f  $6,420,000. 

I n c r e a s e  Sol  i d i f i e r  F l e x i b i l i t y  

T h i s  va l ues  r e p r e s e n t s  t h e  impac t  o f  SRC P roduc t s  Area ECP 
4-1032, I n c r e a s e  5nlidificr F 1 e r : i b i l  l ' ty ,  W I I  LIiu U t i l  i t i e s  
arid O f f s i t e s  Area. I n  t h e  o r i g i n a l  Des ign  B a s e l i n e ,  t h e  
t o t a l  e f f e c t  was charged a g a i n s t  t h e  SKC P roduc t s  Area o n l y .  

Replace Soda Ash System f o r  C a l c i n e r  Scrubber  - - -. .-. ...-.. " ...,.,,., 

T h i s  v a l u e  r e p r e s e n t s  t h e  impact o f  t h e  Cnke and L i q u i d  
P roduc t s  ECP 5-1U14, same t i t l e ,  on t h e  U t i l i t i e s  and O f f s i t e s  
Area. I n  t h e  o r i g i n a l  Des ign  B a s e l i n e ,  t h e  t o t a l  e f f e c t  o f  
t h e  ECP was charged  a g a i n s t  t h e  Coke and L i q u i d  P roduc t s  
Area o n l y .  

Ro ta te  Lummus Plot. P l an  

T h i s  v a l u e  r e p r e s e n t s  t h e  impac t  . o f  t h e  Coke and L i q u i d  
Produc ts  ECP 5-1015, same t i t l e ,  on t h e  U t i l i t i e s  and O f f s i t e s  
Area. I n  t h e  o r i g i n a l  Des ign  , B a s e l i n e ,  t h e  t o t a l  e f f e c t  o f  
t h e  ECP was charged  a g a i n s t  t h e  Coke and L i q u i d  P roduc t s  
Area o n l y .  

U t i l i t i e s  and O f f s i t e s  Area T o t a l  

Value 

$638,000 



Appendix B 

27.0 POST-BASELINE ENGINEERING CHANGE PROPOSALS 

Post-Baseline Engineering Change Proposals (ECPs) were developed as a 

r e s u l t  o f  the cont inu ing design e f f o r t  a f t e r  the submission o f  the O r i g i na l  

P ro jec t  Baseline. A1 1 o f  the f o l  lowing ECPs were approved by the I C R C  Configura- 

t i o n  Contro'l Board under au tho r i t y  granted t o  I C R C  by the DOE. Those Class 1 

ECPs included below a lso  were approved by the DOE Pro jec t  Conf igurat ion Control 

Board. The design changes were incorporated i n t o  the Revised Design Baseline 

technica l  documentation and t h e i r  costs are inc luded i n  t.he rev ised Cost 

Baseline. Cost and savings (b~acketed)  a te  expressed i n  f i . r s t  quar ter  FY 82 

do1 1 ars.  

ECP No. Descr ip t ion - .  Value 

SRC Products 

4-1101 In tegrated F a c i l i t i e s  Modi f icat ions $1,648,000 

Further review o f  the In tegrated F a c i l i t i e s  Section o f  the 
SRC Process Area revealed t h a t  modi f i ca t i ons  were requi red 
t o  the  compressor jacke t  water system and the  sizes o f  the 

' 

Flush Solvent Storage Drum, S lu r r y  Slop Tank, C r i t i c a l  
Solvent Rundown Tank, and Heat Transfer F l u i d  Storage Tank. 
Addi t iona l  underground d ra i n  tanks and pumps were added. 

C r i t i c a l  Solvent Deashing U n i t  Mod i f i ca t ion  

Design changes were incorporated i n t o  the  system based on 
recent p i l o t  p l a n t  experience and development work by the 
Kerr-McGee Corporation. Improvements were made t o  increase 
thermal e f f i c i e n c y  and t o  reduce the s ize  o f  the heater, 
pumpressor, and hkat exchangers. The diameter o f  the Second- 
Stage Se t t l e r s  was reduced i n  s i ze  s i g n i f i c a n t l y .  

4- 1103 ' Coal S l u r r y  Heater Safety Factor Revision 

The DOE suggested t h a t  the over-design f a c t o r  f o r  the f i r e d  
duty o f  the Coal S lu r r y  Heater be increased from 8 t o  15% 
because o f  the uncer ta in ty  nf the data basei Subsequent 
review by Ca ta l y t i c  and I C R C  determined t h a t  the  best method 
o f  achieving an increased design safety  f a c t o r  was hy increas- 
ing the s i ze  o f  the Coal Slurry/Hot O i l  Exchangers and 
ho ld ing constant the Coal S lu r ry  Heater design duty. 

4- 1104 P l o t  Plan Revisions ' 

The ove ra l l  s i t e  p l o t  p lan  was rearranged t o  move the CSD 
Area c loser  t o  the Gas i f i ca t i on  Area t o  reduce the distanee 
f o r  the pneumatic conveyance o f  KMAC. I n  add i t i on ,  the 
e f f ec t s  o f  other ECPs were incorporated i n t o  the p l o t  p lan  I 
and the space set  aside f o r  a f u t u re  f i l t r a t i o n  system was I 
e l  i m i  nated. 
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ECP No. D e s c r i p t i o n  Value. 

4- 1105 Product  O i  1  F r a c t i o n a t i o n  Revis ions $216,000 

The Naphtha Column opera t i ng  pressure was increased t o  
e l i m i n a t e  t h e  Product  F r a c t i o n a t i o n  Off-Gas Compressor and 
assoc ia ted equipment. I n  a d d i t i o n ,  naphtha heat  exchanger 
f o u l i n g  f a c t o r s  were increased t o  a l l o w  f o r  longer  per iods  
o f  o p e r a t i o n  between c l  eani  ngs. 

4- 1106 Vapor/Oil/Water Separator  M o d i f i c a t i o n s  

A rev iew o f  t h e  residence t ime  a v a i l a b l e  versus t h e  t ime 
r e q u i r e d  f o r  good separa t ion  o f  t he  var ious  m ix tu res  e n t e r i n g  
the  separa tors  r e s u l t e d  i n  t h e  d e c i s i o n  t o  increase t h e  
capac i t y  o f  t h e  High-Pressure Separator ar~d H i  911-Pressure 
Water Separator. 

4-1107 Sour Gas Compressor M o d i f i c a t i o n s  ($318,000) 
, . 

Review o f  t h e  opera t i on  o f  two Sour Gas Compressors i n  
para1 l e l  r e s u l t e d  i n  the  a d d i t i o n  o f  a  r e c y c l e  c o o l e r  f o r  . 
s t a r t - u p ,  and an a d d i t i o n a l  suc t i on  knockout drum and t h e  
e l i m i n a t i o n  o f  a high-pruessure discharge drum. The over- 
design f a c t o r  f o r  t he  compressor motor was reduced. Th is  
a l lowed t h e  motor t o  be reduced i n  s i z e  from 7,000 t o  6,000 hp. 

Col,umn/Drum Residence Time $60,000 . 

The residence t imes f o r  t h e  sumps o f  t h e  f o l l o w i n g  equipment 
i tems were increased t o  a l l o w  ample t ime f o r  upereator response 
t o  upsets: So lvent  Cot umn, Off-Gas S u c t l u ~ ~  Knock-Out Drums, 
and Product  Vacuum Column Feed Drum. 

4- 1109 - Serv ice  E leva to r  A d d i t i o n  

The s t r u c t u r e s  f o r  h o l d i n g  the  coa l - feed b i n s  and meter ing  
equipment and Kerr-McGee C r i t i c a l  Sol vent  Deashi ng equipment 
a r e  bo th  over  200 f e e t  h igh.  An e l e v a t o r  was designed f o r  
each st . ructure t o  a l l o w  f o r  ready access t o  t h e  equipment 
f o r  ope ra t i on  and maintenance. 

SRC Process Area T o t a l  $4,474,000 

Coke and L i q u i d  Prioducts Area 

5-1101 . . Coker/Calc iner Design Changes ($253,000) 

As a  res.ul t o f  changes i n  process cond i t i ons  and i n t e n s i v e  
P&ID reviews, changes t o  equipment, d e l e t i o n s  and a d d i t i o n s  
o f  equipment and t h e i r  respec t i ve  i n s t a l l e d  cos ts  resu l ted .  
Th is  ECP covers these changes i n  t h e  Coker/Calciner Area. 

5-1102 EBH Design Changes 

As a  r e s u l t  o f  changes i n  process cond i t i ons  and i n t e n s i v e  
P&ID reviews,  changes t o  equipment, d e l e t i o n s  and a d d i t i o n s  
of equipment and t h e i r  respec t i ve  i n s t a l l e d  cos ts  resu l ted .  
Th is  ECP covers these changes i n  t h e  EBH Area. 

Coke and L i q u i d  Products Area To ta l  ($512,000) 
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ECP No. D e s c r i p t i o n  Value 

Gas Systems Area 

6-1101 Base l ine  Est imate Review and sampies C o l l e c t i o n s  $7,000 

Th is  ECP covers t h e  f o l l o w i n g :  . 

a. GKT's rev iew o f  R.  M. Parsons Base l ine  m a t e r i a l  t a k e - o f f s  
es t imate .  

b. GKT's cos ts  assoc ia ted  w i t h  o b t a i n i n g  s l a g  samples and 
data  t o  support  t h e  I C R C  s o l i d  waste technology program. 

. . 
De le te  LP Fuel Gas ~ b s o r 8 e r " i n  BSRU ($657,000) 

The LP Fuel Gas from t h e  LP .DEA ~ b s o r b e r  was rou ted  di.rect1.y 
t o  t h e  p l a n t  f u e l  gas header, thus e l i m i n a t i n g  t h e  LP f u e l  
gas absorber and assoc ia ted  equipment. 

De le te  Coal Receiv ing Cyclone/Fi 1 t e r  

The coa l  r e c e i v i n g  c y c l o n e / f i l t e r  was made p a r t  o f  an o v e r a l l  : 

coa l  dus t  conveying system s p e c i f i e d  by Rust Engineer ing,  
t h e  cos ts  f o r  which a re  i n  t h e . U t i l i t i e s  and Of f - ,S i tes  Area. 

S ing le  .Mixed Feed G a s i f i c a t i o n  H&MB-Addi ti onal  Scope 

Parsons expended a d d i t i o n a l  process eng ineer ing  e f f o r t  t o  
p rov ide  mixed-feed heat  and m a t e r i a l  balances i n  t h e  I C R C  , 

fo rmat  f o r  t h e  Dust P repa ra t i on  U n i t ,  G a s i f i c a t i o n  U n i t ,  
Wash Water Treatment U n i t ,  and t h e  Raw Syngas Compression 
U n i t .  

Methanati  on U n i t  Revis ions 

The scope and cos ts  i nc luded  i n  Category B ECP 6-1024, 
Methanation U n i t ,  were r e v i s e d  downward. 

Revised Wash Water Trea.tment .Pumps 

The scope and cos ts  i nc luded  i n  Category B ECP 6-1016, Wash 
Water Treatment Pump Revis ions,  were reevaluated.  

Caust ic  Storage D i s t r i b u t i o n  System $521,000 

Caust ic  s torage and d i s t r i b u t i o n  were p rov ided  t o  t h e  DEA, 
GKT, and Beavori u n f t s  and f o r  demine ra l i za t i on  regenera t i on  
i n  t h e  U t i l i t i e s  and O f f - S i t e s  Area. 

Blowdown, Condensate, and R e l i e f  Systems f o r  Gas Systems Area $998,000 

A d d i t i o n a l  equipment was r e q u i r e d  t o  s tandard ize  t h e  b o i l e r  
feedwater blowdown, condensate, and f l a r e  r e l i e f  systems 
sSnce each Area Con t rac to r  must supply a common pressure f o r  
each o f  t h e  t h r e e  u t i l i t y  se rv i ces  a t  h i s  b a t t e r y  l i m i t s .  
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ECP No. 

6- 1110 

Descr ip t ion  

Add Separator and Heat Exchanger - Selexol U n i t  

The pressure drop across the  LP Hydraul ic ' ~ u r b i n e  created a  
two-phase f low t h a t  reduced the heat t r ans fe r  e f fec t iveness 
downstream i n  the CO Absorber. Feed Exchanger. Adding a  
separator t o  the dis?harge side o f  the LP Hydraul ic Turbine 
e l  i m i  nated the problem since i t  separates. the gaseous and 
l i q u i d  phases. The l i q u i d  was routed t o  the CO Absorber 
Feed Exchanger Bank and the gaseous phase was d f rec ted  t o  
the new exchanger. 

steam Turbine Select ion f o r  Raw Syngas Compressor 

The Waste Heat Recovery Syst.crn (WHRS) steam pressure reduct ion 
from 850 t o  450 p s i g  (sa t ) ,  necessi ta tcd  a changes i n  the 
se lec t i on  o f  the steam tu rb ine  d r i v e r  f o r  the Raw Syngas 
Compressor. Also, costs were included f o r  a  surface condenser 
t h a t  had been inadver ten t l y  omit ted from the Or i g i na l  Cost 
Base1 ine. 

ASWS Capacity Reduction 

Design considerat ions resu l ted  i n  reduced f low t o  the Ammonia 
Su l f i de  Water S t r i ppe r  (ASWS) U n i t  by the r ecyc l i ng  o f  the 
s h i f t  condensate stream t o  the Gas i f i ca t i on  Area. Also, the 
maximum sour water rluws t o  the ASWS from the SRC and ERH 
Areas were reduced. . These changes caused a  reduct ion i n  the 
desiqn capaei t y  o f  the  ASWS U n i t .  

Gas Systems Arca Tota l  

Value 

$411,000 



28.0 ENGINEERING STUDIES FOR PROCESS DESIGN IMPROVEMENTS 

Since t he  estab l ishment  o f  the O r i g i n a l  P r o j e c t  Base l ine ,  I C R C  has con- 

t i n u o u s l y  performed a c t i v i t i e s  t o  r eso l ve  areas o f  t e c h n i c a l  u n c e r t a i n t y ,  

con f i rm  i n t e g r a t i o n  and c o m p a t i b i l i t y  o f  process u n i t  designs, and i d e n t i f y  

and eva lua te  p o t e n t i a l  des ign improvements f o r  improved operab i  1  i t y ,  re1 i a b i  1  i t y  

o r  economics. The major process des ign improvements a re  s e t  f o r t h  beloG, and 

they should be s e r i o u s l y  cons idered for i n c o r p o r a t i o n  when t h e  SRC-I P r o j e c t  

i s  r eac t i va ted .  These improvements w i l l  reduce some o f  t h e  concerns addressed 

i n  Sec t ion  23.0 "Design ~ n d e r t a i n t ~ . "  . , 

a. ALTERNATE KMAC CONVEYING AND GASIFIER FEEDING SYSTEMS 

The hydrogen r e q u i r e d  i n  t he  S R C - I  process i s  generated by g a s i f y i n g  

Kerr-McGee ash concent ra te  (KMAC) supplemented w i t h  c o a l .  I n  t he  c u r r e n t  

Design Basel ine,  KMAC i s  t r anspo r t ed  by a  dense-phase b low- tank conveying 

system from the  Ash Concent ra tor  i n  t h e  SRC Deashing Area t o  t h e  Dust Prepara- 

t i o n  U n i t  i n  t he  G a s i f i c a t i o n  Area, where i t  i s  blended w i t h  coa l  and hum id i f i ed  

t o  c o n t r o l  i t s  f l o w a b i l i t y  and f ed  t o  t h e  g a s i f i e r s  by means o f  screw feeders. 

These systems, and t h e i r  a u x i l i a r y  N i t r ogen  Recycle/Solvent Recovery Un i t s ,  

a re  complex and expensive. A lso,  the. c o m p a t i b i l i t y  and r e l i a b i l i t y  o f  t he  

KMAC and coal  feed ing  through the  screw feeders depends upon a p rec i se  s o l i d  

feed and proper  d i spe rs i on  o f  t h i s  feed i n  t h e  oxygen/steam mix tu re .  

GKT, t h e  des igner  o f  t he  G a s i f i c a t i o n  Process f o r  t he  S R C - I  P r o j e c t ,  has 

vas t  exper ience i n  hand l i ng  s o l i d s  and has pa ten ted  i t s  method o f  measuring 

and c o n t r o l l i n g  t h e  s o l i d  feed f l ow  t o  t h e  G a s i f i e r s .  Dur ing  t he  Post-Basel ine 

pe r i od ,  GKT has developed and o f f e r e d  commercial ly a  process des ign package, 

DOE/OR/03054-46, dated September, 1983, f o r  a l t e r n a t e  pneumatic conveying and 

feed ing  systems. The proposed systems s i m p l i f y  t he  c u r r e n t  design, reduce t he  

c o s t ,  and a re  expected t.ts ,imprnve performance and re1  i a b i  1 i t y .  

Th is  s tudy was forwarded t o  DOE on 29 September 1983. 

b. WATER-BATH SOLIDIFICATION IN  LIEU OF REXNORD SYSTEMS 

Because o f  i t s  h i gh  so f ten ing  p o i n t  o f  about 3002 25OF, SRC f u e l  i s  

so l  i d i  f i e d  t o  simp1 i f y  s torage,  hand1 i ng ,  and sh ipp ing.  Sol i d i  f i c a t i o n  a l s o  



Engineer ing Stud ies 

f a c i l i t a t e s  hand l i ng  by t h e  customer, and conventio.na1 equipment and procedures 

can be used, w i t h o u t  spec ia l  mod i f i ca t i ons .  

The c u r r e n t  S R C - I  s o l  i d i  f i c a t i o n  des ign i s '  based on t he  Rexnord system, 

which c o n s i s t s  o f  severa l  para1 l e l  , mu1 t i - deck ,  water-  jacke ted  Sol i d i f  i e r s .  

Each S o l i d i f i e r  i s  operated i n  a ba tch  mode. S o l i d i f i c a t i o n  by t h e  Rexnord 

systems has severa l  drawbacks, t he  most s i g n i f i c a n t  be ing t he  emission o f  

heavy hydrocarbon fumes du r i ng  t h e  i n i t i a l  s o l i d i f i c a t i o n  phase o f  the  c y c l e  

and t h e  dus t  genera t ion  d u r i n g  t h e  SRC break-up and discharge phase. The 

fumes must be c o l  1 ected, p re t rea ted ,  and combust'ed' t o  be env i  ronmental l y  

acceptable be fo re  t h e y  a r e  vented t o  t h e  atmosphere. 

I C R C  ' has been search ing f o r  an a1 t e r n a t i v e  t o  Rexnord S o l  i d i f i s a t i o n  f u r  
severa l  years.  The most p romis ing  system i s  'water -bath s o l  i d i  f i c a t i o n .  The , 

water -bath technique i s  comrnerical ly-proven f o r  c o a l - t a r  p i t c h .  Tests on 

30 tons  o f  SRC i n  May 1981 were very  successfu l .  . The  water-bath system m i t i g a t e s  

t he  problem o f  fumes genera t ion  by i n j e c t i n g  and s o l i d i f y i n g  t h e  SRC under 

water. Also, t h e  r e s u l t a n t  so l ids -hand l ing  process minimizes dus t  generat ion.  

Because t he  system operates cont inuously ,  i t  i s  expedted t o  have h ighe r  opera t ing  

r e l i a b i l i t y  and a v a i l a b i l i t y  than t h e  batch- type Rexnord process. 

I C R C  has ob ta ined  a process design package f o r  t h e  water-bath s o l i d i f c a t i o n  

system from Koppers Company, Inc .  o f  P i t t sburgh ,  Pennsylvania. Th i s  study, 

00E/OR/03054-92 dated January 1984, was forwarded t o  DOE on 23 ~ a n u a r ~  1984. 

c. PHENOL REMOVAL UNIT 

Ilemoving pheno l i cs  and o the r  o rgan ic  compounds from the  sour waters o f  

t he  processes would be bo th  t e c h n i c a l l y  and economical ly advantageous. It 

would improve t h e  s t a b i l i t y  and o p e r a b i l i t y  o f  severa l  downstream processes 

such as the  Claus Su l f u r  P lan ts  and the  Wastewater Treatment System i n  p a r t i c u l a r ,  

and would reduce c a p i t a l  and opera t ing  costs.  Phenol e x t r a c t i o n  s i g n i f i c a n t l y  

reduces v o l a t i l e  o rgan ic  compounds (VOC) t h a t  would be s t r i p p e d  i n  t he  Ammonia 

S u l f i d e  Water S t r i p p e r  and even tua l l y  be sent  t o  t h e  Claus S u l f u r  P lan t .  Too 

much VOC can f o u l  t h e  c a t a l y s t ,  and contaminate t he  by-product s u l f u r  t o  

render  i t unsaleable.  Also, phenol e x t r a c t i o n  n o t  o n l y  reduces o rgan ic  l oad ing  

t o  t h e  Wastewater Treatment System bu t ,  a l s o  dampens t h e  shock loads t h a t  a re  

de t r imen ta l  t o  t h e  b i o l o g i c a l  t reatment.  
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I C R C  has eva luated two commercial ly a v a i l a b l e  phenol recovery  processes, 

t h e  Chem-Pro Corpora t ion  system and t he  Lu rg i  Phenosolvan process, and has 

se lec ted  t h e  Chem-Pro process. Tests were conducted by Chem-Pro Corpora t ion  

us ing  S R C - I  wastewaters t o  success fu l l y  demonstrate i t s  process. I t  has 

supp l i ed  a  conceptual  process design package t o  I C R C  t o  t r e a t  process sour 

water  streams be fo re  they  a re  t r e a t e d  i n  t h e  Ammonia S u l f i d e  Water S t r i p p e r .  

Th is  study, DOE/OR/03054-83 was forwarded t o  DOE on 22 December 1983. 

d. WASTEWATER TREATMENT AND SOLID WASTE DISPOSAL SYSTEMS 

. . 

The designs f o r  t he  wastewater t rea tment  and s o l i d  waste d isposa l  f a c i l -  

i t i e s  i n  t h e  c u r r e n t  Design Basel ine have much u n c e r t a i n t y .  They were among 

t h e  l a s t  a c t i v i t i e s  performed be fo re  t h e  es tab l i shment  o f  t he  P r o j e c t  Base l ine ,  

and consequent ly they  lacked  t h e  h i gh  degree o f  exper imenta l  c o n f i r m a t i o n  t h a t  

o t h e r  process areas have. Exper.imenta1 da ta  now a v a i l a b l e  have i n d i c a t e d  t h a t  

t he  designs can be improved. Tes t  da ta  have conf i rmed t h a t ,  w i t h  the  a d d i t i o n  

o f  a  Phenol Recovery U n i t  i n  t h e  gas - t r ea t i ng  area, t h e  q u a l i t y  o f  t he  t r e a t e d  

wastewater t o  t h e  Wastewater Treatment System would be s i g n i f i c a n t l y  improved. 

To r e f l e c t  t h e  f avo rab le  impacts on t h e  wastewater t rea tment  and s o l i d  

wastewater d isposa l  f a c i l i t i e s  by t he  a d d i t i o n  o f  phenol e x t r a c t i o n  upstream, 

and t o  i nco rpo ra te  o the r  r e v i s i o n s  t h a t  t h e  r ecen t  environmental  da ta  have 

j u s t i f i e d ,  I C R C  has con t rac ted  w i t h  C a t a l y t i c ,  I nc .  t o  prepare a  three-volume 

r e p o r t  DOE/OR/03054-71 dated September, 1.983 and e n t i t l e d :  

Volumes 1 and 2: Wastewatqr Treatment and S o l i d  Waste L a n d f i l l  Design 

Base l ine  Rev is ion  

Volume 3: Wastewater Treatment System and S o l i d  Waste L a n d f i l l  . 

Cost Base l ine  Rev is ion  

The r e p o r t s  were forwarded t o  DOE on 26 September 1983, 

e. NAPHTHA HYDROTREATER DESIGN UPDATE 

Process and c o s t  i n f o r m a t i o n  on t h e  Naphtha Hyd ro t r ea te r  U n i t  i n  t h e  

O r i g i n a l  Design Base l ine  was developed as a  Class C ECP. It was based on 

l i m i t e d  da ta  and eng ineer ing  a c t i v i t i e s .  
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During the  Post-Baseline per iod,  the Naphtha Hydrotreater  t e s t i n g  program 

was c a r r i e d  o u t  t o  charac ter ize  and evaluate the  processing c a p a b i l i t y  o f  the 

SRC naphtha and t o  determine commercial operat ing cond i t ions  f o r  a hydrotreater  

t o  prepare SRC naphtha f o r  reforming. -Fo l lowing the completion o f  the program, 

a process design package' was prepared by ~tearns-Roger Engi.neering Corporat ion 

t o  ob ta in  b e t t e r  de f ined c a p i t a l  and operat ing cos t  data. 

The process design package, DOE/ORl03054-72, was forwarded t o  DOE on 
, , 

27 Spetember 1983. 

f. DISCHARGE IN LIEU OF ZERO WASTEWATER DISCHARGE 

The f e a s i b i l i t y  o f  and necessi ty  f o r  zero wastewater discharge, which i s  

inc luded i n  t h e  cur rent  Design Baseline, have been inves t iga ted  f u r t h e r .  

Process systems associated w i t h  zero wastewater discharge are complex, expensive, 

and techn ica l  l y  uncer ta in.  0perabi 1 i t y  and re1 i abi  1 i t y  o f  the reverse osmosis 

and evaporator u n i t s ,  and the e f f e c t  o f  cor ros ion  on h igh  ch lo r i de  concentrat ion 

i n  t he  coo l i ng  water are major concerns. 

Data from tnvS ranmental R&D pr.uyr.ams have i ndi  c ~ t c d  t h a t  the fill l y  t-reated 

wastewater,, a f t e r  mix ing w i t h  the  r i v e r  water, w i l l  meet a l l  o f  the app l icab le  

water q u a l i t y  standards f o r ' t h e  Green River  excepl Tur- f i v e  parameters f o r  

which the  background r i v e r  water i s  already i n  non-compliance. For those f i v e  

parameters, t h e  t r e a t e d  wastewater has lower concentrat ions than the  r i v e r  

water. ' Pre l  i m i  nary aquat ic.  eco tox i c i  t y  s tudies have no t  shown conc lus ive ly  

t h a t  the  wastewater, a f t e r  f u l l  treatment, i nc lud ing  phenol ex t rac t i on ,  i s  too 

t o x i c  t o  discharge. D e f i n i t i v e  t e s t s  are requ i red  t o  conf i rm i l le  r e s u l t s  o f  

the  p r e l  iminary studies. . * . .  

The f o l l o w i n g  Environmental R&D repor ts  are being prepared by and f o r  

I C R C  f o r  re lease dur iny  Llle ' f i r s t  q i ~ a P t . ~ r  i f  1981, 

Evaluat ion o f  E f fec ts  o f  Phenol Recovery on B ioox ida t ion  and T e r t i a r y  

Treatment, DOE/OR/03054-49, 1984, by I C R C  

Comparative T o x i c i t y  ' o f  S R C - I  Wastewater t o  Aquatic Organisms , 
~ 0 ~ / 0 ~ / 0 3 0 5 4 - 9 1 ,  1984, by S R I  I n te rna t i ona l  
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g. U&O DESIGN UPDATE 

The development o f  the  U&O Area design and cos t  est imate has n o t  kept 

pace w i t h  the  changes and ref inements i n  the  designs o f  t he  var ious process 

areas. Based on the  Revised UO DBM, which takes i n t o  account a l l  ECPs and 

Post-Base1 i n e  design improvements, and the  steamlfuel  system opt imiza t ion ,  a 

b e t t e r  de f ined process and cos t  package w i l l  be developed f o r  I C R C  by Kel logg 

Rust Synfuels, Inc .  by 30 A p r i l  1984. This  update w i l l  c o n t r i b u t e  t o  a con- 

s i s t e n t  o v e r a l l  p l a n t  design. 

. . . . 

h. SITE PLAN CHANGES 

Due t o  t h e  concern t h a t  t he  161 kv e l e c t r i c a l  feeder cab le  t o  the  f a c i l i t y ' s  

main subs ta t ion  cou ld  have det r imenta l  e f f e c t s  on t h e  d i g i t a l  communication 
'' 

l i n e s  and d i g i t a l  process c o n t r o l  equipment, a rev iew was i n i t i a t e d  t o  r e s i t e  

t he  subs ta t ion  and feeder cable. This  review r e s u l t e d  i n  a recommendation 

t h a t  t he  subs ta t ion  be r e s i t e d  i n  t he  v i c i n i t y  o f  coordinates N-5000, E-12,500 

an S i t e  Plan drawing 00-17-100010. 

Th is  i s  be l i eved  t o  be an improvement ( reduc t ion  o f  161  KV switched noise 

e f f e c t s ) ;  however, t h i s  r e l o c a t i o n  increases t h e  lengths o f  t h e  many 13.8 KV 

feeder c i r c u i t s  throughout t h e  p lan t .  Fur ther  study i s  be l i eved  t o  be needed.' 

I n  add i t i on ,  l o c a t i o n a l  changes o f  equipment due t o  o the r  p rev ious l y  

approved ECPs were incorporated i n t o  the  S i t e  Plan drawing t o  b r i n g  i t  up t o  

date.  

i. DEVELOPED ENGINEERING CHANGE PROPOSAL 

Subsequent t o  t h e  complet ion o f  t h e  Engineering Studies described i n  the  

prsceeding pages o f  t h i s  sect ion,  Engineer ing Change Proposals (ECPs) were 

developed f o r  each of the s tud ies  described. 

A l l  o f  t h e  f o l l o w i n g  ECPs were approved by the  I C R C  Conf igura t ion  Control  

Board under a u t h o r i t y  granted t o  I C R C  b y , t h e  DOE. .These Class 1 ECPs inc1,uded 

below were a l s o  submitted f o r  approval by  the  DOE P r o j e c t  Conf igura t ion  Control  

Board. 
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ECP No. 

4-1201 

4-1202 

*5- 1013. 
Rev. 1 

Desc r i p t i on  

A1 t e r n a t e  UMAC Transport  System 

Value - 
$ (3,523,900) 

WaterBa tch  S o l i d i f i c a t i o n  i n  L ieu  o f  Rexnord Systems (11,780,000) 

Naphtha Hydrot reater  Design Update 581,000 

Phenol Removal U n i t  

S i t e  P l a n t  Changes 

Wastewater Treatment and Sol i d  Waste Hand1 i n g  Disposal System (5,378,000) 

Discharge vs. $Zero Wastewater .Discharge 

UO Design Update 

SRC Area Equipment Mate r ia l  ~ e v i s i o n s  

. . 

*The t o t a l  est imated cos t  f o r  t h e  Hydrot reater  Design update i s  $14,781,000 which 
compares t o  the prev ious est imate o f  $14,200,000, which i s  tabu la ted  on Page 1-110 
and descr ibed on page 0-149. 
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Chapter I SRC-I  

A. TECHNICAL SCOPE (OPERATING PLAN) 

The S R C - I  Demonstration ~1ap.t i s  being designed and bu i  1 t t o  demonstrate 

the technical  f e a s i b i l i t y ,  the  environmental. a c c e p t a b i l i t y ,  and the economic 

v i a b i l i t y  o f  t he  S R C - I  process. This demonstration i s  intended t o  a l l ow  an 

indus t ry  based on the  S R C - I  process t o . b e  establ ished i n  the p r i v a t e  sector  
. . 

w i thout  the need f o r  add i t i ona l  experiments o r  demonstrations. The Demonstration 

P lan t  w i  11 be co'nstructed so as no t  t o  preclude i t s  u l t ima te  expansion t o  a 

commercial-size p lan t .  

The general approach t o  be used t o  design and cons t ruc t  t he  p l a n t  has 

been o u t l i n e d  i n  t he  I C R C  P ro jec t  Management Plan and i n  Appendix A o f  the  

DOE/ICRC Contract.  The fo l low ing concept i s  s e t  f o r t h  i n  Appendix A. 

Because the  Demonstration Plant  w i l l  con ta in  some pro to type equipment and 

processes, some areas w i l l  be equipped w i t h  more than the  normal~commercial 

p l a n t  inst rumentat ion and con t ro l s ,  t o  a l l ow  ana lys is  o f  the t e s t  operat ion 

requi red o f  a demonstration f a c i l i t y .  

Because the  p l a n t  i s  a l so  planned as the  f i r s t  module o f  a commercial 

f a c i l i t y ,  and must show economic v i a b i l i t y  i n  the  demonstration phase, i t  w i l l  

be designed i n  accordance w i t h  good i n d u s t r i a l  p r a c t i c e  f o r  a commercial 

p lan t ,  w i t h  the  p o t e n t i a l  t o  operate f o r  20 years a t  a c o s t - e f f e c t i v e  product ion  

rate.  The p l a n t  w i l l  be designed t o  a t t a i n  design capaci ty  w i t h  commercially 

ava i lab le  coal  feedstock, w i t h  a t a r g e t  o f  90% on-stream and u t i l i z a t i o n  

fac tors ,  a f t e r  an i n i t i a l  pe r i od  o f  commissioning, s ta r t -up ,  shakedown, and 

t e s t  operat ion, and a f t e r  requ i red  mod i f i ca t ions  i d e n t i f i e d  dur ing  t h i s  pe r iod  

are completed. The p l a n t  w i l l  be designed w i t h  the  equipment redundancy, 

i n s t a l  l e d  spares, operat ing f 1 ex i  b i  1 i t y  , and product-1 i ne f l e x i  b i  1 i t y  requ i red  

by good i n d u s t r i a l  p r a c t i c e  f o r  commerci.al. operation. Other f a c i  1 i t i e s  necessary 

fo r  long-term commercial operat ion, i nc lud ing  b u i  1 dings , roads, maintenance 

fac i  1 i t i e s ,  and spare-parts stocks, w i  1 1 be provided. 

As def ined i n  the  Contract, the  cu r ren t  p r o j e c t  schedule provides approx- 

imate ly  one and one-half  years t o  commission the  p lan t .  The f i r s t  h a l f  o f  

t h i s  pe r iod  w i  11 be devoted t o  commissioning the  u t i  1 i t i e s ,  the  coal-hand1 i n g  

system, the  ASU and the  Gas Systems Area. The remaining t ime w i l l  be devoted 

t o  commissioning the  SRC Process Area, t he  Coker-Calciner and EBH. When a1 1 

of these u n i t s  are commissioned, p l a n t  s ta r t -up  w i l l  begin. The Contract 

s tates t h a t  the  p l a n t  w i l l  be ready f o r  s ta r t -up  when: 
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a1 1 areas have been f u l  l y  comm'issi,oned; 
O necessary mod i f i ca t ions ,  add i t ions ,  debott lenecking, o r  upgrading 

have been accomplished, o r  can be scheduled w i thout  i n t e r f e r i n g  w i t h  

opera t ing  ob jec t ives  ; and 

the  p l a n t  i s  ready f o r  sustained operat ion t o  produce the  f u l l  

product  s la te ,  i ncl  ud i  ng sol i d  SRC , anode-grade coke, and hydro- 

t r e a t e d  o i l  products. 

A pe r iod  of two and one-half years i s  prov ided i n  the  Contract f o r  s tar t -up,  

shakedown, and t e s t  operat ion. Thus, a t o t a l  pe r iod  o f  approximately four  

years i s  prov ided from the  beginning o f  the commiss i~n ing  o f  u t i  1 i t i e s  t o  the  

end o f  the t e s t  opera t ion  period. Four years i s  recognized as being a r e l a t i v e l y  

s h o r t  pe r iod  t o  evaluate a p l a n t  o f  t h i s  s i z e  and complexity, which a lso  

con ta i  ns new techno1 ogy and equipment protutypes. To minimize problems t h a t  

might  reduce on-stream t ime, which i s  essent ia l  f o r  producing operat ing data 

needed f o r  process eva lua t ion  and products needed f o r  market evaluat ion,  more 

equipment o r  system redundancy w i  11 be provided f o r  prototype o r  new-appl i c a t i o n  

(1nit.s than normal commercial p r a c t i c e  would d i c t a t e  f o r  an establ ished process. 

I n  o ther  cases, normal i n d u s t r i a l  p r a c t i c e  w i l l  be fol lowed. 

Examples o f  t h e  e x t r a  redundancy t o  be prov ided on prototype u n i t s  t o  

improve on-stream t i m e  dur ing  the  t e s t  operat ion pe r iod  inc lude the i n s t a l l a t i o n  

o f :  

O a spare 100% coal-feed and s lu r ry -prepara t ion  system; . 
O s i x  25% capaci ty  s lu r ry - feed pumps; 
O f o u r  p a r a l l e l  25% s l u r r y  preheater t r a i n s ;  
O spare s l  urry-pressure letdown valves; 
O a spare f i r s t - s t a g e  separator and heavy-phase hand1 i n g  system i n  the . 

Kerr-McGee CSD area; 
O a spare 100% Kerr-McGee ash concentrate conveyor; and 
O a zero discharge wastewater system, p lus  a NPDES permi t  t o  a1 low 

discharge o f  e f f l u e n t s  i n t o  the Green River  when the  zero-discharge 

system i s  inoperat ive.  

Examples o f  redundancy t o  be provided i n  accordance w i t h  i n d u s t r i a l  

p r a c t i c e  inc lude the i n s t a l l a t i o n  o f :  
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O spare 100% process pumps; 
O para l  1  e l  50% rec ip roca t i ng  compressors; 

.O. m u l t i p l e  ASUs w i t h  cryogenic l i q u i d  stor2ge and vapor izat ion;  and 
O para l  l e l  70% Claus s u l f u r  recovery p lan ts .  

The Phase I11 operat ioh pe r iod  o f  30 months has' been d i v ided  i n t o  two 

par ts :  

O Phase I I I A :  s ta r t -up  and shakedown o f  the  i n teg ra ted  f a c i l i t y ,  

assumed t o  l a s t  s i x  months 

O ' .  Phase I I I B :  p l a n t  t e s t '  operat ion, assumed t o  l a s t  24 nonths 
. . 

The general ob jec t ives  o f  the  t e s t  operat ion per iod,  l i s t e d  i n  Appendix A 

o f  the  Contract,  inc lude-  the  f o l  lowing: 

O Operation: The Contractor w i l l  operate the p l a n t  f o r  an extended 

pe r iod  (approximately two years) f o l l o w i n g  completion o f  s ta r t -up  

a c t i v i t i e s ,  i n  order t o  e s t a b l i s h  optimum opera t ing  parameters us ing 

the  design coal o r  d i f f e r e n t  coal  feedstock(s) as may be compatible 

w i t h  the  operat ing object ives.  The Contractor w i  11 conf irm: environ- 

mental accep tab i l i t y ,  sa fe ty  o f  operat ion,  maximum conversion, 

var ious product s la tes ,  eva lua t ion  o f  se lected technologies, optimum 

so l  vent balance and deashing, and maximum hydrogen product ion e f f i c i e n c y .  
O Operat ing ob jec t ives ,  i n  descending order o f  p r i o r i t y ,  w i l l  be: t o  

opt imize product ion as d i c t a t e d  by e x i s t i n g  o r  developing product 

market requirements; t o  de f ine  the  c a p a b i l i t i e s  of the  p l a n t  t o  

commercially produce each o f  the  p l a n t  products; t o  de f ine  p l a n t  

capaci ty ,  e f f i c i e n c y ,  and f l e x i b i  1  i t y ,  and v a r i a t i o n  o f  key process 

parameters; t o  develop the  in fo rmat ion  needed t o  design and b u i l d  a  

30,000-TPD commercial f a c i l i t y ;  t o  t e s t  performance o f  the p l a n t  

us ing d i f f e r e n t  coal feedstocks, a f t e r  the  f i r s t  four ob jec t ives  are 

accomplished, o r  i f  i t  can be done w i thout  i n t e r f e r i n g  w i t h  the 

f i r s t  f ou r  ob jec t ives ;  and, t o  perform o ther  t e s t i n g  as agreed. 

These general ob jec t ives  w i  11 be the basis  f o r  p repar ing  s p e c i f i c  object ives 

and procedures t h a t  w i l l  be .de ta i l ed  i n  a  P lan t  Test Program prepared dur ing 
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Phase 11, a f t e r  t he  phase I design i s  s u b s t a n t i a l l y  complete. The ob jec t ives  

o f  t he  P lan t  Test  Program w i l l  be t o  prov ide enough system and p l a n t  operat ing 

da ta  t o  permi t  eval ua t i on  o f  t he  re1 i a b i  1  i t y  and operabi 1  i t y  o f  p l a n t  equipment, 

and o f  the  techn ica l  f e a s i b i l i t y  and e f f i c i e n c y  o f  the process. The program 

w i  11 a l s o  prov ide  s u f f i c i e n t  products t o  a1 low evaluat ion o f  t h e i r  commercial 

marketabi 1  i t y  . 
I n  a  complex p l a n t  having the  prototype equipment a'nd technology o f  the 

 emo on strati on Plant ,  equipment breakdown and equipment and process mal funct ion 

can be expected t o  cont inue i n t o  the  t q s t  operat ion per iod,  r e s u l t i n g  i n  

unscheduled shutdowns. I n  a d d i t i o n  t o  unscheduled shutdowns, shutdowns w i l l  

be scheduled f o r  p l a n t  turnarounds and f o r  process and equipment changes and 

adjustments. Because some o f  these modi f i ca t ions  may requ i re  subs tant ia l  lead 

t ime f o r  engineering and procurement, sustained operat ion a t  a  t a r g e t  product ion 

r a t e  o f  90% f o r  extended per iods dur ing  the  s ta r t -up  pe r iod  i s  u n l i k e l y .  I n  

view o f  t h i s ,  t he  f o l l o w i n g  p l a n t  on-stream and u t i l i z a t i o n  fac to rs  have been 

est imated f o r  the  P r o j e c t  Basel ine operat ing cos t  estimate: 

Overal l  U t i  1  - 
On-Stream Throughput i z a t i o n  Factor 

Factor (% o f  Factor (4: of Oesign 
Per iod Calendar Time) (% o f  Design) Product ion Rate) 

Phase I I I A ,  6 mo 6 5 6 9 4 5 

Phase I I I B ,  f i r s t  12 mo 7 5 78 5 9 

Phase I I I B ,  second 12 mo 85 83 7 1 

A1 though one o b j e c t i v e  o f  the  P lan t  Test Program w i  11 be t o  perform a  

h igh  percentage on-stream run, i t w i l l  have a  lower p r i o r i t y  than the  ob jec t ives  

t o  ob ta in  in fo rmat ion  on the  processes, system, and equipment performances and 

c a p a b l l l t l e s .  A ~us la i r sed  t e s t  run  o f  t he  plant. a t  ncar design ra tes  would be 

very reassuring; however, the  top  pribrity o f  the P lan t  Test Program w i l l  be 

t o  prov ide data t o  support the economic analys is  on which t o  base business 

decis ions on process commercial i za t i on .  

Operat ing experiences and data w i l l  be analyzed t o  i d e n t i f y  bot t lenecks,  

process de f i c i enc ies ,  and equipment problems t h a t  could a f f e c t  o r  penal ize 

commercial operat ion. Trade-off  s tudies w i l l  be made, and the cost  t o  remedy 

each o f  these de f i c i enc ies  w i l l  be approximated t o  produce a  t o t a l  cos t  est imate 
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f o r  upgradi  ng t h e  p l a n t  t o  commercial performance standards.  Th is  in fo rmat ion ,  

toge ther  w i t h  marke t ing  and f i n a n c i a l  i n p u t ,  w i l l  be t he  bas i s  o f  t he  economic 

ana l ys i s  t h a t  w i l l  determine t h e  commercial v i a b i l i t y  o f  t h e  process and 

p l a n t .  



0 .  COST PLAN AND SUMMARY 

Chapter I SRC-X 



Phase I11 Cost Es t ima te  

SRC- I 

Revenues 

LPG 

Naphtha 

Medium O i l  

Heavy O i  1 

SRC/TSL- SRC 

Anode Coke 

S u l f u r  

O f f  Spec - L i q u i d s  

O f f  Spec - Sol ' ids 

T o t a l  Revenues 

REVISED BASELINE 

PHASE I 1 1  SUMMARY 

F i r s t - Q u a r t e r  FY82 D o l l a r s  ( $ 0 0 0 ~ )  

Opera t ing  Costs 

Labor 

Overhead 

Chemical s 

C a t a l y s t s  

L u b r i c a n t s  

Power 

Fuel  

Coal 

LIN 

Maintenance 

T o t a l  Opera t ing  Costs 

G ~ ' O S S  Mar.yS~r 

Insurance 

I C R C  Overhead: Home O f f i c e  

S i t e  

G&A 

License Fees 

R e t r o f i t  Costs - P r i o r  Years 

T o t a l  Net. (Revenues) Cos t s  

I I I A  

$ 1,100 

11,400 

i2 ,500 

2,100 

11,700 

8,300 

I I I B  

$ 6,600 

92,400 

101,700 

17,800 

90,700 

67,200 

13,900 

T o t a l  

$ 7,700 



Phase I11 Cost Estimate 

Revenues 

LPG 

Naphtha 
Medium Oil 
Heavy. 0 i 1 

SRC/TSL-SRC 

Anode Coke 
Sul fur  - 

* Off Spec - Liquids 

Off Spec - Sol ids 

Total Revenues 

Operating Costs 
Labor 
Overhead 
Chemicals 
Catalysts 
Lubricants 
Power 

. Fuel 
= Coal 

LIN 
Maintenance 

Total Operating Costs 

Gross Margin 

Insurance 
ICRC Overhead: Home Office 

S i te  

G & A  

License Fees 
i letrofit  Costs - Prier Years 

SRC- I 
O R I G I N A L  B A S E L I N E  
PHASE I11 SUMMARY 

Fi rst-Quarter FY82 Do1 1 ars (8000s) 

Total Net (Revenues) Costs 



Revenues 

LPG 

Naphtha . 

Medium O i l  

Heavy O i l  

SRC/TSL 

Anode Coke 

Su l . fu r  

SRC- I 

ORIGINAL BASELINE . 
PHASE I11 SUMMARY 

Escalated Do1 1  a rs  ( $ 0 0 0 ~ )  

O f f  Spec - L i q u i d s  

Of f  Spec - Sol i d s  

IIIA - 

T o t a l  Revenues 

O p e r a t i n g  Costs 

Labor  

Overhead 

Chemi ca 1 s 

C a t a l y s t s  

L u b r i c a n t s  

Power 

Fue l  

Cbcrl 

L I N 

Maintenance 

T o t a l  Opera t i ng  C o s t s  

Gross Marg in  

Insu rance  

ICRC Overhead: Home O f f i c e  

S i t e  

G & A  

L i c e n s e  Fees 

R e t r o f i t  Costs - P r i o r  Years 

I I I B  - T o t a l  

T o t a l  Net  (Revenues) Costs 
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Chapter I S R C - I  

C. SCHEDULE 

The' o r i g i n a l  P r o j e c t    aster Schedule showed s i g n i f i c a n t  m i  l es tones  based 

on e a r l y  s ta r t / comp le te  dates,  f o r  Operat ions d u r i n g  Phase I11 o f  t he  S R C - I  

P ro j ec t .  A ba r  c h a r t  format  wa.s used t o  g r a p h i c a l l y  .show t h e  scheduled, 

p r e d i c t e d  and ac tua l  occurence dates and i t  was supported by computer ized 

t a b u l a t i o n s  o f  t h e  same data.  Th is  i n f o r m a t i o n  had been e x t r a c t e d  e l e c t r o n i c a l l y  . . 

f rom t h e  In te rmed ia te  Schedule developed by I C R C .  

The schedules i n d i c a t e d  complet ion o f  Phase I I I A  i n  June 1988 and complet ion 

o f  . . Phase 1110 i n  June 1990. 

Whi le  t h e r e  i s  no c u r r e n t  schedule f o r  t h e  resumption and complet ion o f  

t h e  S R C - I  P r o j e c t ,  t h e  t ime  du ra t i ons  . f o r  t h e  o r i g i n a l  p r o j e c t  a c t i v i t i e s  can 

and should be cons idered i n  t h e  development o f  any new p r e l i m i n a r y  schedules. 
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CHAPTER I I. PRODUCT (WBS 1.2) 
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A.  SRC '(WBS 1.2.1) 

Technical Scope (Operating Plan) 
Cost Plan 

B. COKE AND LIQUID PRODUCTS (WBS 1.2.2) 

1. CokerKa lc ine r  (WBS 1.2.2.1) 

a. Technical Scope (Operat i  ng P l  an) 
b. Cost Plan 

2. Expanded Bed Hydrocracker . (WBS 1.2.2.2) 

a. Technical Scope (Operating Plan) 
b. Cost Plan 

3. Naphtha Hydrotreater  '(WBS 1.2.2.5) 

a. Technical Scope (Operating Plan) 
b. Cost Plan 



Chapter I1 Product 

A. SRC (WBS 1.2.1) 

TECHNICAL SCOPE (OPERATING PLAN) 

The o v e r a l l  approach t o  operat ions and the  operat ing ob jec t ives  have been 

ou t l i ned  i n  Chapter I, S R C - I  Operations (WBS 1.0). 

The P lan t  Test Program w i l l  o u t l i n e  plans f o r  operat ing of the SRC Process 

Area a t  ra tes  from 50 t o  100% o f  design capaci ty ,  wh i l e  op t im iz ing  process 

condit ions. Product w i l l  be produced f o r  market development and f o r  feed t o  

the Coker/Calciner and the EBH. Among the  key operat ing var iab les  are D isso lver  

temperature, pressure, and space v e l o c i t y  and s l u r r y  p repara t ion  temperature. 

I n  a d d i t i o n  t o  the  s o l i d  and molten SRC products, crude o i l  l i q u i d s  from 

the SRC Process Area w i l l  be separated and r e f i n e d  i n  the  Product O i l  Fract ionator .  

A f t e r  the Coke and L i q u i d  Products Area i s  commissioned, o i l s  from t h a t  area 

a lso w i l l  be processed i n  the  Product O i l  F rac t ionator .  Operation o f  the 

f r a c t i o n a t i o n  system w i  11 be adjusted t o  prov ide the 1 i q u i d  product mix desi red 

f o r  market development. 

Several key pieces o f  equipment w i  11 be o f  a s i ze  o r  app l i ca t i on  t h a t  i s  

a t ,  o r  beyond, the  l i m i t  o f  the  state-of - the-ar t .  Included i n  t h i s  category 

are the v ibrat ing-deck S o l i d i f i e r s ,  the high-pressure and high-temperature 

S lu r r y  Pumps, and the  C r i t i c a l  Solvent C i r cu la t i ng .  Pumps. It i s  a n t i c i p a t e d  

t h a t  major mod i f i ca t i ons  t o  some o f  these c r i t i c a l  equipment items w i l l  be 

requi red before the  p l a n t  can be operated cons i s ten t l y  a t  design ra te .  

Operating experience i n  the var ious coal 1 i que fac t i on  p i  l o t  p lan ts  i ndi -  

cates tha t ,  even w i t h  a sound engineering design, problems w i t h  equipment and 

p i p e l i n e  p lugging and f a i l u r e s  due t o  cor ros ion  and eros ion can be expected. 

Therefore, i t  i s  expected tha t ,  dur ing Phase I I I A  operat ion,  considerable 

downtime w i l l  be requ i red  t o  make p i p i n g  repa i r s  and modi f i ca t ions .  An extensive 

corrosion/erosion mon i to r ing  program i s  planned t o  minimize the  downtime by 

a n t i c i p a t i n g  impending f a i  1 ures. 

A f t e r  the  i n i t i a l  shakedown, sustained operat ion a t  design ra tes  w i l l  be 

attempted t o  generate s u f f i c i e n t  SRC t o  permi t  t e s t  operat ion and opt imiza t ion  

o f  the Coker/Calciner and EBH. However, dur ing  t h i s  pe r iod  the  pr imary goal 

o f  the  t e s t  opera t ion  w i  11 be t o  p rov ide  data on the  performance capabi 1 i t i e s  

of the process, systems, and equipment. Such data w i l l  be used t o  support the 

economic analys is  on which the business dec is ion  on the  commercial izat ion o f  

the process w i  11 be based. 



Before t h e  end o f  t h e  t e s t  operat ion per iod,  a d i rec t -contac t ,  water-cooled 

SRC s o l i d i f i c a t i o n  system w i l l  probably be i n s t a l l e d  and tested. This  w i l l  be 

a mod i f i ca t i on  o f  the  technology which i s  now used commercially t o  s o l i d i f y  

coal  t a r  p i t c h .  Space w i l l  be prov ided f o r  the  add i t i on  of t h i s  equipment i n  

t h e  area layout .  Use o f  t h i s  s o l i d i f i c a t i o n  system w i l l  reduce the mechanical 

complexity and vapor e f f l u e n t  associated w i t h  the  v i b r a t i n g  t r a y  Sol i d i f i e r  o f  

t h e  present design. The cost  f o r  i n s t a l l i n g  and t e s t i n g  t h i s  system, which i s  

n o t  inc luded i n  t h e  Cost Base1 ine, would be author ized under con f i gu ra t i on  

management procedures. 

The SRC Process Area w i l l  be maintained t o  a t t a i n  the  goal o f  a 20-year 

opera t ing  l i f e .  Preventat ive and p r e d i c t i v e  maintenance programs cons is ten t  

w i t h  good i n d u s t r i a l  p r a c t i c e  w i  11 be used. 
. . 

The cos t  p l a n  f o r  operat ing t h e  SRC Process Area has been developed t o  

support t h i s  operat ing plan. Der i va t i on  o f  the  costs and support in fo rmat ion  

f o r  them are contained i n  Appendix 2.0, Operating Cost Assumptions and Support 

Data. 
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B. COKE AND LIQUID PRODUCTS (WBS 1.2.2) 

1. COKER/CALCINER (WBS 1.2.2.1) 

a. Technical Scope (Operating Plan) 

," 
The o v e r a l l  approach t o  operat ions and operat ing objeet'ives are out1 ined 

i n  Chapter I, S R C - I  Operations (WBS 1.0). , ,.l..C ./ 

The P lan t  Test Program w i l l  o u t l i n e  p la& f o r  operat ion o f  the  Delayed 

CokerRa lc iner .  To accomplish the ob jec t ives ,  bot t lenecks,  process de f ic ienc ies ,  

and equipment problems must be i d e n t i f i e d  and corrected. 

.Delayed Coker 

The operat ing p lan  f o r  the Delayed Coker i s  t o  thermal ly  crack about 

one- th i rd  o f  the molten SRC produced i n  the SRC Process Area i n t o  off-gas, 

l i g h t  and middle d i s t i l l a t e s ,  and green coke t h a t  i s  subsequently upgraded i n  

a  ca l c ine r  i n t o  a  s u i t a b l e  anode-grade coke f o r  marketing t o  the aluminum 

indus t ry .  The bas'is f o r  the design was developed from bench-scale p i l o t  runs 

and The Lummus Company technology f o r  the  delayed coking o f  co'al t a r  p i t c h .  

Process operat ing var iab les  t h a t  a f f e c t  coke y i e l d  and p u r i t y  inc lude recycle 

r a t i o s ,  coke drum pressures, and coke drum temperatures, a l l  o f  which w i l l  be 

var ied  w i t h i n  the l i m i t s  o f  the design i n  an e f f o r t  t o  opt imize product  q u a l i t y  

and y i e l d .  Also, SRC thermal r e a c t i v i t y  w i  11 be def ined i n  order  t o  es tab l i sh  

u n i t  capacity 1  i m i  t s  and t o  prov ide s u f f i c i e n t  in format ion f o r  p o t e n t i a l  

commercial izat ion. 

The l i g h t  and middle d i s t i l l a t e s  and sour of f -gas w i l l  be routed t o  the 

Product O i l  F rac t ionator  i n  the  SRC Process Area and the DEA U n i t  i n  the Gas 

Systems Area, f o r  add i t i ona l  processing. .Y ie lds and product q u a l i t y  w i l l  be 

analyzed fo r  marketing product  d i spos i t i ons  , fu r the r  c l a r i f y i n g  u n i t  p r o f i t -  

a b i l i t y .  The c o r r o s i v i t y  and s t a b i l i t y  o f  the d i s t i l l a t e  streams w i l l  be 

reviewed f o r  conf i rmat ion  o f  the  s u i t a b i l i t y  of the meta l lu rgy  se lec t ions  and 

poss ib le  f u t u r e  downstream processing. 

The coke hand1 i ng system (coke cu t t i ng ,  s lu r r y ing ,  and dewateri ng) a1 so 

w i  11 be tes ted  f o r  equipment re f  i a b i  1  i t y  and capaci ty  1  i m i t a t i o n s .  Delayed 

coking process var iab les  t h a t  a f f e c t  the  qua1 i t y  and physical  cha rac te r i s t i cs  



o f  the  green coke w i l l  be varied, i f  necessary, t o  f a c i l i t a t e  the c u t t i n g  o f  

t he  coke and t o  avo id  the  handl ing problems associated w i t h  the product ion of 

shot  coke, which i s  a  green coke w i t h  a  low v o l a t i l e  mat ter  content. 

The Delayed Coker process, although proven commercially on various petroleum 

o i l s ,  heavy t a r s ,  and s l u r r i e s ,  has no t  been demonstrated successfu l ly  on 

molten SRC. Therefore, conf i rmat ion  o f  the  process design basis  and coke 

qua1 i t y  w i  11 be necessary i n  order t o  establ  i sh the  marketabi 1  i t y  o f  products, 

and operabi 1 i ty  and p r o f  i tabf  1 $ t y  o f  the  Delayed Coker. Upor1 cornpl e t i o n  o f  

t he  i n i t i a l  s t a r t u p  and shakedown, a1 te rna te  heavy o i l  feeds produced i n t e r n a l  l y  

i n  t he  SRC Process Area (LSRC, TSL-SRC) may be blended and charged t o  the  

Coker i n  an e f f o r t  t o  produce a  premium, low-su l fu r  coke t h a t  would improve 

t h e  p r o f i t a b i l i t y  o f  the  Coker and . hence a t he  marketing p o s i t i o n  o f  the S R C - I  

p l an t .  

I n  accordance w i t h  p l a n t  operat ing ob jec t ives ,  the Coker w i  11 'be mechan- 

i c a l l y  maintained t o  a t t a i n  the goal o f  a  20-year operat ing l i f e .  Preventat ive 

and p r e d i c t i v e  maintenance programs cons is ten t  w i t h  good i n d u s t r i a l  p r a c t i c e  

w i l l  be used. 

The c,ost  p l a n  f n r  operat ing the  Coker has been developed t o  support t h i s  

opera t ing  plan. Der i va t i on  o f  the costs and support in fo rmat ion  f o r  them are 

contained i n  Appendix 2.0, Operati ng Cost Assumptions and Support Data. 

Cal c i  ner 

t he  operat ing p lan  f o r  the Ca l c i n e r  i s  t o  convert  about 690 TPSD o f  greerl . 

coke' (dry bas; s) produced from molten SHC i n  the "Uel ayed Coker 1 n to  570 TPSD 

o f  anode-grade coke. The p r i n c i p a l  react ions i n  the  Coker inc lude d e v o l a t i l  i- 

zat ion ,  dry ing,  dehydrogenation, carbonizat ion, and densi f i c a t i o n ,  which are 

c o n t r o l  l e d  by vary ing  the  K i l n  speed, feed ra te ,  and reac t i on  temperatures. 

The a1 umi num indus t r y  imposes densi ty ,  vo l  a t i  1  e-matter, and moi s ture-content  

spec i f i ca t i ons ,  which must be met i n  the manufacture o f  anode-grade coke. 

Other impur i t y  s p e c i f i c a t i o n  l i m i t s  on the  product anode coke such as s u l f u r  

and ash content w i  11 be con t ro l  l e d  upstream o f  the  ca l c ine r  i n  the  d i sso l ve r  

and deashing u n i t s  o f  t he  SRC Process Area and i n  the  Delayed Coker. An 

add i t i ona l  v a r i a b l e  t h a t  w i l l  improve the  physical  c h a r a c t e r i s t i c s  o f  the  

ca l c ined  coke i s  t he  use o f  a i r  s taging i n  the K i  I n ,  more commonly r e f e r r e d  t o  

as t e r t i a r y  a i r .  The i n j e c t i o n  o f  t e r t i a r y  a i r  w i l l  reduce the  temperature 



grad ien t  across the  K i l n  and thus improve the un i fo rm heat ing  and p o r o s i t y  o f  . 

the  c a l c i n e d  coke. Also, t e r t i a r y  a i r  w i l l  be v a r i e d  t o .  opt imize u n i t  efficiency 
-- and p r o f i t a b i l i t y  by reducing excess K i l n  a i r  f l ow  and f u e l  cons'umption. 

I n  order  t o  determine the  economic v i a b i l i t y  and t e c h n i i a l  f e a s i b i l i t y  o f .  

the  Ca lc iner ,  the p rev ious l y  mentioned process var iab les .  o f  feed r a t e ,  K i  ln 

speed, K i l n  temperature, and a i r  i n j e c t i o n  s tag ing  w i l l  be changed wi th. in  the 

l i m i t s  o f  the  design. 

The e f f l u e n t  ' f l u e  gas l eav ing  the  K i l n  i s  d i r e c t e d  through a u x i l i a r y  

u n i t s  i n c l u d i n g  an I n c i n e r a t o r ,  Waste Heat B o i l e r ,  and SO2 Scrubber f o r  heat 

recovery and p a r t i c u l a t e  and s u l f u r  d iox ide  removal t o  ensure maximum thermal 

e f f i c i e n c y  and environmental a c c e p t a b i l i t y  o f  the  Ca lc iner  process. 

S i m i l a r  t o  the  Delayed Coker, the  Ca lc iner  process has been commercially 

proved on green coke produced from petroleum o i l s ,  b u t  no t  from molten SRC. 

Operat ing var iab les  w i l l  be changed t o  op t im ize  the  c a l c i n a t i o n  o f  green coke 

manufactured from molten SRC. Capacity 1,imi t a t i o n s  and product  qua1 i t y  w i  11 

be def ined i n  Phase I11 f o r  the  commercia l izat ion o f  anode-grade coke. ~ s o l a t e d  

t e s t  r.uns f o r  the  product ion  o f  a l t e r n a t e  grades o f  ca lc ined coke, e. g., 
needle coke, may be implemented t o  determine, t he  maximum p r o f i t a b i  1  i t y  f o r  t he  

Ca lc iner  and S R C - I  p l a n t .  

I n  accordance w i t h  p l a n t  opera t ing  ob jec t i ves ,  the  Ca lc iner  w i l l  be 

mechanical ly maintained t o  a t t a i n  the goal o f  a  20-year opera t ing  l i f e .  

Preventat ive and p r e d i c t i v e  maintenance programs cons i s ten t  w i t h  good i n d u s t r i a l  

p r a c t i c e  w i l l  be used. 

The cos t  p lan  f o r  opera t ing  the Ca lc iner  has been developed t o  support 

the  above opera t ing  p lan.  The d e r i v a t i o n  o f  t he  cos ts  and support i n fo rma t ion  

f o r  .them are contained i n  Appendix 2.0, Operat ing Cost Assumptions .and Support 

Data. 
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Expanded Bed Hydrocracker 

2. EXPANDED BED HYDROCRACKER (WBS 1.2.2.2) 

a. Technical Scope (Operating Plan) 

The o v e r a l l  approach t o  operat ions and operat ing ob jec t ives  are o u t l i n e d  

i n  Chapter I, S R C - I  Operations (WBS 1.0). 

The P lan t  Test Program w i  11 out1 i ne  plans f o r  operat ing the EBH. To 

accompl i sh the ob jec t ives ,  bot t lenecks,  process de f i c i enc ies ,  and equipment 

. . problems must be i d e n t i f i e d  and corrected. 

The operat ing p lan  f o r  the EBH i s  t o  upgrade o r  convert  molten SRC produced 

. . i n  t he  SRC Process Area i n t o  naphtha, d i s t i l l a t e ,  heavy o i l s ,  TSL-SRC, and 

gas. To prov ide optimum market ing f l e x i b i l i t y  i n  t he  product ion o f  l i g h t -  and 

heavy:distillate o i l s ,  two operat ing cases have been selected f o r  the  design 

o f  the  EBH. Conversion o f  the molten SRC i n t o  product o i l s  w i t h  an end p o i n t  . 

o f  l ess  .than 850°F can be var ied  from 50 t o  79% by ad jus t i ng  the recyc le  o i l  

and SRC charge ra tes .  Thus, the charge r a t e  t o  the  EBH can range from 886 t o  

1,772 TPSD, depending on the  operat ing s ta tus  o f  the S o l i d i f i e r  and Delayed 

Coker and the maximum p l a n t  p r o f i t a b i l i t y  der ived from marketing values f o r  

s o l i d  SRC, anode-grade coke, and d i s t i l l a t e s .  

Operat ing var iab les  t h a t  a f f e c t  u n i t  conversion, heteroatom 1 removal , and 

u n i t  p r o f  i t a b i  1 i t y  i n c l  ude hydrogen p a r t i  a.1 pressure, reac tor  tedperature, 
I 

r ecyc le  o i l  ra tes ,  e q u i l i b r i u m  c a t a l y s t  a c t i v i t y ,  feed v i s c o s i t y ;  and feed 

ra tes .  During Phase 111, these cond i t ions  w i l l  be var ied  w i t h i n  the  l i m i t s  o f  

t he  design t o  determine the  optimum operat ing cond i t i on  o f  the EBH. Because 

t h e  c a t a l y s t  p lays  an i n t e g r a l  r o l e  j n  bo th  the conversion and heteroatom 

removal o f  SRC, a l t e r n a t e  c a t a l y s t s  may be tes ted  f o r  f u r t h e r  u n i t  op t im iza t ion .  

The r e a c t i v i t y  o f  SRC. t o  d i s t i l l a t e  f u e l s  w i l l  a lso  be establ ished f o r  f u t u r e  

commercia l izat ion o r  scale-up o f  the  Hydrocracker. s 

The f r a c t i o n a t i o n  system w i t h i n  the  EBH i s  designed t o  produce both an 

i n t e r n a l  recyc le  so lvent  t h a t  meets the  s p e c i f i c a t i o n s  o f  the 1 icensed process 

and a Vacuum Column bottoms stream (TSL-SRC) which meets feed spec i f i ca t i ons  

t o  the  Sol i d i  f i e r s .  Product qua1 i t y  , corrosiveness, heteroatom content;  and 

s t a b i l i t y . w i l 1  be c l o s e l y  analyzed f o r  marketing value. Hydrogen donor value 

and c h a r a c t e r i s t i c s  f o r  b lending w i t h  products produced i n  other  areas o f  the 

S R C - I  p l a n t  w i l l  be analyzed also. F i n a l l y ,  any coking and thermal crack ing 



Expanded Bed Hydrocracker 

tendencies o f  the heavy o i l  streams produced i n  the Hydrocracker w i  11 be 

reviewed f o r  p o t e n t i a l  improvements i n  t he  s i z i n g  o f  vacuum furnaces and 

separators t o  minimize u n i t  outages from carbodcoke bu i ldup w i t h i n  the  process 

equipment. 

A f t e r  the product market values are c l e a r l y  def ined, operat ing s e v e r i t y  

may be va r ied  t o  maximize p l a n t  p r o . f i t a b i l i t y  w i t h i n  the  l i m i t s  o f  the  design. 

1f the heavy d i s t i  1 l a t e  product  were t o  prove t o  be an excel l e n t  hydrogen 

s h u t t l i n g  agent, the r e c y c l i n g  o f  t h i s  so lvent  t o  the  SRC Dissolver  may prove 

benef i c i  a1 t o  m i  nimi ze hydrogen .consumpti on and t o  ensure an excess o f  process 

so lvent  i n  the  planb. The scheme t o  i n t e g r a t e  the  EBH w i t h  the  SRC Process 

Area, together  w i t h  var ious o ther  a l t e rna t i ves ,  may be attempted t o  improve the  

o v e r a l l  p l a n t  i n t e g r a t i o n  and p r o f  i t a b i  1 i t y .  

I n  accordance w i t h  p l a n t  operat ing ob jec t ives ,  the EBH w i l l  be mechanical ly 

maintained t o  a t t a i n  .the goal o f  a 20-year ope.rating l i f e .  Preventat ive and 

p r e d i c t i v e  maintenance programs cons is ten t  w i t h  good i n d u s t r i a l  p r a c t i c e  w i l l  

be used. 

The cos t  p lan  f o r  operat ing the EBH has been 'developed t o  support t h i s  

operat ing plan. Cost de r i va t i ons  and support in fo rmat ion  are contained i n  

Appendix 2.0, Operating Cost Assumptions and support Data. 
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Naphtha Hydrotreater  

3. NAPHTHA HYDROTREATER (WBS 1.2.2.5) 

a. Technical Scope (Operating Plan) 

The P lan t  Test  Program w i l l  o u t l i n e  plans f o r  operat ing the  Naphtha 

Hydro t rea t ing  Un i t .  The Hydrotreater  w i l l  process a l l  the  naphtha from the 

Product-Oi l  F rac t i ona to r  U n i t  i n  the  SRC Area a t  a seve r i t y  s u f f i c i e n t  t o  

reduce t h e  n i t rogen,  s u l f u r ,  and oxygen feed content  to. l e v e l s  requ i red  f o r  

s p e c i f i c a t i o n  reformer feed. The quan t i t y  o f  methanated makeup hydrogen added 

t o  the  Hydrotreater  w i l l  be c o n t r o l l e d  t o  meet the  demands o f  upgrading react ions 

t h a t  desul f u r i z e  s u l f u r  compounds t o  hydrogen su l f i de ,  deni trogenate n i t rogen 

compounds t o  ammonia, deoxygenate oxygen compounds t o  water, and hydrogenate 

o l e f i n s  t o  saturates.  Heteroatom removal i s  requ i red  t o  prevent  poisoning, 

s i n t e r i n g ,  and coking o f  t he  b i m e t a l l i c  reforming ca ta l ys t .  I n  a d d i t i o n  t o  

hydrogen makeup, t he  r e a c t i o n  temperature, u n i t  pressure, and space v e l o c i t y  

w i l l  be opt imized t o  maximize heteroatom removal from naphtha. 

The s t r i p p e r ,  diethanolamine (DEA), and ammonia columns i n  the  Hydrotreater  

w i l l  be operated a t  t he  product ion  r a t e  t o  remove water, hydrogen s u l f i d e ,  

and ammonia generated i n  t he  Hydrotreater  reactor .  Hydrotreated naphtha w i l l  

be withdrawn from the  bottom o f  the  s t r i p p e r  and pumped t o  product  storage. 

A f t e r  i n i  t i a1 s ta r t -up  and shakedown, t hc H y d r n t . r ~ a t . ~ r  IlnSt, w i  11 he 

opt imized i n  t he  f o l l o w i n g  manner. The recyc le  and makeup hydrogen f l ow  ra tes  

w i l l  be minimized t o  a l e v e l  t h a t  s t i l l  provides s p e c i f i c a t i o n  hydrotreated 

naphtha. The f i r i n g  r a t e  o f  the steam r e b o i l e r  heater w i l l  be opt imized so 

t h a t  t he  column performs o p t i m a l l y  w i t h  minimal r e f l u x .  The DEA and condensate 

c i r c u l a t i o n  r a t e s  w i l l  be opt imized t o  produce acceptable absorber overhead 

performance w i t h  the  l e a s t  c i r c u l a t i o n .  Other op t im iza t ions  w i l l  be def ined 

i n  a fu tu re ,  more-detai led P lan t  Test Program. 

A1 though h y d r o t r e a t i  ng has been commercial l y  proven w i t h  v i  r g i  n  and 

cracked petroleum naphthas produced i n  r e f i n e r i e s  , t h i  s  technology has no t  

been commercially demonstrated on coal-derived naphthas. The i r  increased 

heteroatom content  (p r imar i  l y  n i t rogen and oxygen) requ i res  a substant i  a1 

increase i n  u n i t  s e v e r i t y  and c a t a l y s t  volume. Sever i ty  op t im iza t ion  w i  11 be 

def ined i n  the opera t ing  p l a n  i n  an e f f o r t  t o  produce a hydrotreated naphtha 

s u i t a b l e  f o r  processing i n  a gas01 i n e  reformer w h i l e  a l so  min imiz ing cracking 

of the  naphtha t o  1 i g h t  gases. Because ca ta l ys t s  a re  essent ia l  i n  the  hydro- 
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t r e a t i n g  process, a l t e r n a t i v e  c a t a l y s t s  may rep lace  t h e  o r i g i n a l  c a t a l y s t  l o a d  

a f t e r  i t s  deac t i va t i on .  Th i s  a t tempt  a t  process o p t i m i z a t i o n  w i l l  o n l y  occur 

a f t e r  bench-scale c a t a l y s t  t e s t i n g .  The e f f e c t  of i nc reased  i m p u r i t i e s  i n  t he  

naphtha on u n i t  opera t ion ,  equipment, and c a t a l y s t s  w i l l  be c l o s e l y  analyzed 

and de f i ned  f o r  f u t u r e  commerc ia l i za t ion  o r  scale-up o f  t he  Naphtha Hydro t rea te r .  

The Hyd ro t r ea te r  U n i t  w i l l  be.mechanica l ly  ma in ta ined  i n  o rde r  t o  ensure 

a p o t e n t i a l  20-year p l a n t  l i f e  cons i s t en t  w i t h  good maintenance p rac t i ces .  

The c o s t  p l a n  f o r  ope ra t i ng  t h e  Hyd ro t r ea te r  has been developed t o  suppor t  t he  

ope ra t i ng  p lan.  
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CRYOGENIC SYSTEMS (WBS 1.3.1) 

1. TECHNICAL SCOPE (OPERATING PLAN) 

The ove ra l l  approach t o  operat ions and the operat ing ob jec t ives  have been 

o u t l i n e d  i n  Chapter I, S R C - I  Operations (WBS 1.0).  

The P lan t  Test Program w i l l  out1 i n e  plans fo r  the operat ion o f  the  A i r  

Separation Un i ts  (ASUs) a t  the  gaseous product ion ra tes  necessary t o  meet t he  

oxygen requirement o f  the  g a s i f i c a t i o n  reactors and the  demands o f  the  p l a n t  

u t i l i t y  n i t rogen system. The l i q u i d  oxygen storage and vapor iza t ion  system 

w i l l  be operated t o  prov ide backup gaseous oxygen t o  the g a s i f i c a t i o n  reac tors  

i n  the event o f  an ASU outage. The l i q u i d  n i t rogen  storage and vapor iza t ion  

system w i l l  be operated t o  prov ide backup gaseous n i t rogen t o  the f a c i l i t y  

dur ing  an ASU outage and t o  meet shor t - term peak loads i n  the n i t rogen u t i l i t y  

header when i t  i s  imprac t ica l  o r  uneconomical t o  increase the ASU n i t rogen 

product ion. 

Consistent w i t h  oxygen and n i t rogen gas demands, t he  ASUs w i l l  be operated 

a t  a  l iqu id - to -gas  product ion r a t i o ,  f o r  both oxygen and n i t rogen,  t o  main ta in  

the  maximum 1  i q u i d  oxygen and n i t rogen inventor ies .  When cryogenics 1  i q u i d  

demands exceed product ion capaci ty ,  l i q u i d  w i l l  be purchased from outs ide 

sources. However, t h i s  add i t i ona l  l i q u i d  w i l l  be procured on ly  when the 

l i q u i d  inventory i s  below the desi red l e v e l  and a  cont inued heavy l i q u i d  

demand i s  p ro jec ted  f o r  the  f a c i l i t y .  

A f t e r  i n i t i a l  s ta r t -up  and shakedown, operat ion o f  the ASU w i l l  be opt imized 

i n  an e f f o r t  t o  minimize the vent ing o f  gaseous oxygen and n i t rogen,  and t o  

achieve the minimum oxygen losses i n  the waste n i t rogen streams cons is ten t  

w i t h  good operat ing prac t ices .  

Because the  467 TPD ASU dupl icates a  commercially proven and operat ing 

design, no product ion l i m i t a t i o n s  o r  rev i s ions  are an t i c i pa ted  t h a t  w i l l  

r equ i re  f u t u r e  c o r r e c t i v e  ac t ion .  

I n  accordance w i t h  p l a n t  operat ing ob jec t ives ,  the ASUs w i l l  be mech- 

a n i c a l l y  maintained t o  a t t a i n  the goal o f  a  20-year operat ing l i f e .  Preventat ive 

and p r e d i c t i v e  maintenance programs cons is ten t  w i t h  good i n d u s t r i a l  p r a c t i c e  

w i l l  be used. 

The cos t  p lan  f o r  the  operat ion o f  the ASUs has been developed t o  support 

the  above operat ing plan. The d e r i v a t i o n  o f  the  costs and support in fo rmat ion  

f o r  them are contained i n  ' ~ ~ ~ e n d i x  2.0, Operat ing Cost Assumptions and Support 

Data. 
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B. GAS SYSTEMS (WBS 1.3.2) 

1. TECHNICAL SCOPE (OPERATING PLAN) 

The o v e r a l l  approach t o  operat ions and the operat ing ob jec t ives  have been 

o u t l i n e d  i n  Chapter I, S R C - I  Operations (WBS 1.0).  

The P lan t  Test Program w i l l  o u t l i n e  plans f o r  operat ing the  u n i t s  w i t h i n  

t h e  Gas Systems Area. The .dust preparat ion,  g a s i f i c a t i o n ,  wash water treatment, 

raw syngas compression, s h i f t ,  Sel ex01 , and methanation systems w i  11 be operated 

a t  p roduct ion  ra tes  requ i red  t o  meet t he  makeup-hydrogen demands o f  both the 

SRC Process and EBH areas. This  p a r t  o f  the  Gas Systems Area i s  r e f e r r e d  t o  

as the  Makeup Hydrogen Product ion Systcm. The Diethanolamine (DEA), Hydrogen 

P u r i f i c a t i o n  U n i t  (HPU) and L ique f i ed  Petroleum Gas (LPG) u n i t s  w i l l  be operated 

a t  p roduct ion  ra tes  requ i red  t o  remove and con t ro l  the quan t i t y  o f  i m p u r i t i e s  

i n  the  SHC-1 p l a n t  recycle-hydrogen stream. This p a r t  o f  the Gas Systems Area 

i s  r e f e r r e d  t o  as the  Recycle-Hydrogen Treatment Product ion System. The 

hydrogen compression system w i l l  be operated a t  ra tes  requ i red  t o  meet the  

demands o f  bo th  the  makeup- and recycle-hydrogen product ion systems. 

The Ammonia Sour Water S t r i p p i n g  (ASWS) u n i t  w i l l  be operated a t  a produc- 

t i o n  r a t e  requ i red  t o  process the average f lows o f  sour water from the SRC 

Process, EBH, Coker/Calciner, and Gas Systems Areas. The Claus P lan t  w i  11 be 

operated a t  a p roduct ion  r a t e  requ i red  t o  process the a c i d  gas f lows from the 

ASWS, DEA, and Selexol s t r i p p e r s  t o  remove hydrogen s u l f i d e  and convert  i t  t o  

elemental s u l f u r .  The Beavon U n i t  w i l l  be operated a t  the r a t e  requ i red  t o  

process f lows from both the low-pressure DEA f i n a l  gas absorber and the Claus 

P lan t  e f f l u e n t  f o r  removal o f  low- level  hydrogen s u l f i d e  and subsequent con- 

vers ion  t o  elemental s u l f u r .  The Claus and Beavon u n i t s  o f  the Gas Systems 

Area are r e f e r r e d  t o  as the  S u l f u r  Recovery Product ion System. 

The dust p repara t ion  and g a s i f i c a t i o n  u n i t s  o f  the  makeup hydrogen produc- 

t i o n  system w i l l  be operated a t  a KMAC-to-coal r a t i o  t h a t  consumes a l l  the  

WAC mater ia l  t h a t  i s  s u i t a b l e  f o r  g a s i f i c a t i o n .  Supplemental coal  w i l l  be 

added a t  a r a t e  t h a t  balances both  makeup-hydrogen and S R C - I  p l a n t  f u e l  system 

demands. 

The HPU u n i t  w i l l '  be operated a t  t he  bypass-to-recycle (feed) product ion 

r a t e  and r a t i o .  necessary t o  c o n t r o l  i m p u r i t i e s  i n  the  p l a n t  recycle-hydrogen 

stream. The i m p u r i t i e s  w i l l  be removed as a re jec ted  hydrocarbon gas stream, 
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which w i l l  then be sent t o  the  LPG u n i t  f o r  separat ion i n t o  LPG f o r  sa le and 

p l a n t  f u e l  gas. 

The LPG u n i t  w i l l  be operated i n  a manner t h a t  meets the  demands o f  both 

the p l a n t  fuel-gas system and the S R C - I  recycle-hydrogen treatment product ion 

system. The feed gas compressor f o r  t he  LPG u n i t  w i l l  compress a l l  o f  the  

re jec ted  hydrocarbon gas from the HPU f o r  subsequent use i n  both the  p l a n t  

f ue l  gas and .the LPG product ion systems. - A f t e r  the  feed gas i s  compressed, 

t he  r a t i o  o f  p l a n t  f u e l  .gas makeup-to-LPG by-product t o  be produced w i l l  

determine the  o v e r a l l  p l a n t  f u e l  balance. The LPG storage and vapor iza t ion  

system w i l l  e i t h e r  vaporize LPG: i n t o  the  p l a n t - f u e l  o r  p i l o t - g a s  systems o r  

export  excess LPG by-product (by r a i  1 o r  t ruck ) ,  o r  rece ive  LPG procured' from 

outs ide sources. LPG wi.11 be procured.only  f o r  s ta r t -up  requirements and 

periods o f  p l a n t  fuel-system def ic ienc ies ,  t o  ensure an adequate inventory  f o r  

use i n  the  p l a n t  p i l o t - g a s  system and s u l f u r  recovery system burner. 

The s u l f u r  storage and hand1 i n g  system' w i  11 s to re  by-product s u l f u r  f o r  

i n t e r i m  per iods and then load i t  i n t o  r a i l c a r s  f o r  shipment. 

A f t e r  i n i t i a l  s ta r t -up  and shakedown, operat ion o f  the Gas Systems Area 

w i l l  be optimized. Venting t o  the f l a r e  w i l l  be minimized, cons is ten t  w i t h  

- good operat ing p rac t i ces ,  t o  opt imize the  use o f  coal feed t o  the Gas i f i e rs  t o  

generate makeup hydrogen. Reciprocating-compressor recyc le  f l ow  w i l l  be 

minimized by p rope r l y  se lec t i ng  compressor loadings. The DEA, Selexol , and 

S t r e t f o r d  s o l u t i o n  c i r c u l a t i o n  ra tes  w i l l  be opt imized t o  produce acceptable' 

Absorber overhead performance w i t h  minimum c i r c u l a t i o n .  The l e v e l  o f  medium- 

and high-pressure steam suppl ied t o  the raw syngas tu rb ine  w i l l  be adjusted t o  

provide the  bes t  balance f o r  the  p l a n t  steam system. Steam consumption i n  the  

S h i f t  system and o ther  u n i t  r e b o i l e r s  w i l l  be opt imized t o  produce good performance 

w i t h  minimum consumption, and n i t rogen consumption f o r  process and purge 

requirements w i l l  be optimized. Other op t im iza t ions  w i l l  be d e t a i l e d  i n  the  

P lan t  Test Program. 

I n  the  Gas Systems Area, most  u f  the  process system designs are considered 

s u f f i c i e n t l y  proven t h a t  few product ion l i m i t a t i o n s  o r  problems are an t i c i pa ted  

which w i l l  r e q u i r e  f u t u r e  cor rec t ion .  The DEA, HPU, LPG, Claus and Beavon 

Un i ts  do have the  p o t e n t i a l  t o  produce s i g n i f i c a n t  l i m i t a t i o n s .  Although 

these u n i t s  are proven commercially, a s i g n i f i c a n t  change i n  the  feed gas 

compositions from those 1 i s t e d  i n  the Design Basis Memoranda and Process 

Design C r i t e r i a  could l i m i t  the  capac i t ies  o f  the  DEA and downstream un i t s .  
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. . 

Therefore, feed gas compositions t o  the DEA, HPU, and LPG u n i t s  w i l l  be monitored 

cont inuously  by on-stream process analyzers; i f  the  composit ion changes s i g n i f -  

i c a n t l y  from design, c o r r e c t i v e  ac t i on  can be taken immediately. Another 

system having the p o t e n t i a l  to  cause s i g n i f i c a n t  product ion 1 i m i t a t i o n s  requi r- 

i n g  f u t u r e  rev i s ions  i s  the  dust  preparat ion system t h a t  handles and humidi f ies 

KMAC. While t h i s  system i s  a proven design f o r  handl ing s i m i l a r  mater ia l  i n  

s i n t e r i n g  p lan ts ,  i t  i s  a f i r s t - o f - a - k i n d  i n s t a l l a t i o n  f o r  KMAC. The u n i t  

w i l l  be operated i n i t i a l l y  on coal ,  a  feedstock f o r  which s i m i l a r  equipment 

has been designed and operated s a t i s f a c t o r i l y .  Subsequent operat ion on KMAC 

w i l l  de f ine  inherent  handl ing problems which should expedite the design and 

i n s t a l  1  a t i o n  o f  any mod i f i ca t ions .  
. * . .  , . . I n  accordance w i t h  p l a n t  operat ing ob jec t iyes ,  a l l  u n i t s  i n  the Gas 

Systems Area w i l l  be mechanically maintained t o  a t t a i n  the goal o f  a 20-year 

opera t ing  1 i fe .  Preventat ive and p r e d i c t i v e  mai ntenance programs curls i s te l i t  

w i t h  good i n d u s t r i a l  p r a c t i c e  w i l l  be used. 

The cos t  p lan  f o r  the  operat ion o f  the Gas Systems Area has been developed 

t o  support t he  above operat ing plan. The d e r i v a t i o n  o f  the  costs 'and support 

in format ion f o r  them are contained i n  Appendix 2.0, Operating Cost Assumptions - 

and Support Data. 
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Chapter I V  Outside Ba t t e ry  Limits  F a c i l i t i e s  

A. UTILITIES AND OFF SITES (WBS 1.4.1) 

1. Technical Scope (Operating Plan, 

The o v e r a l l  approach t o  operat ions and the operat ing ob jec t ives  have been 

o u t l i n e d  i n  Chapter I, S R C - I  Operations (WBS 1.0). 

The outs ide Bat te ry  L im i t s  F a c i l i t i e s  cons i s t  o f  Raw Mater ia l  and Product 

Handling and Storage, a l l  U t i l i t i e s ,  and O f f  S i tes.  These areas comprise the 

f o l l o w i n g  sub-systems: 

Raw Mater ia l  and' Products 
Handling and Storage U t i  1 i t i e s  

Coal Receiving and Storage E l e c t r i c a l  
L iqu id  Storage and Shipping Condensate ~ e t u r n  
Coal Reclaiming P lan t  and Instrument A i r  
SRC-TSL Storage and Shipping B o i l e r  
Coal Preparat ion B o i l e r  Feedwater 

Fuel, D i s t r i b u t i o n  
Cool ing Tower System 
F la re  and I n c i n e r a t i o n  
Ni t rogen 
F i r e  Pro tec t ion  

O f f  S i tes  

Nonprocess B l  dg. 
Wastewater Treatment 
Water Treatment 
Sol i d s  Disposal 
Rai 1 roads 
River  Structures 
Ash Handling and 

Storage 

The P lan t  Test Program w i l l  o u t l i n e  plans t o  sa fe l y  and sys temat ica l l y  

handle coal ,  solvents, l i q u i d  and s o l i d  products, and ash i n  an' environmental ly 

acceptable manner and a t  a r a t e  t h a t  meets the  demands of, p l a n t  operation. 

Coal w i l l  be received i n  t ra in loads  o f  up t o  100-ton r a i l c a r s  and placed i n  

compacted emergency o r  noncompacted a c t i v e  storages. The a c t i v e  storage w i l l  

be d i v ided  i n t o  m u l t i p l e  p i l e s  and reclaimed on a f i r s t - i d f i r s t - o u t  basis  t o  

prevent spontaneous combustion. Coal w i  11 be reclaimed,. blended, and pulver ized,  

and d r i e d  a t  a r a t e  t h a t  s a t i s f i e s  the demands o f  the' G a s i f i e r s  and the  SRC 

Dissolvers.  The process solvents and 1 i q u i d  products w i  11 be received, stored, 

and pumped t o  the proeess o r  expor t  loading s ta t i ons  i n  equipment and vessels 

designed f o r  t h i s  purpose, w i t h  i n e r t  gas b lanket ing  prov ided as necessary. 

The 1 i q u i d  products w i l l  be loaded by dedicated, t r a i n e d  personnel a t  a m u l t i -  

s t a t i o n  load ing  system t o  meet the  demands of the  product  market ing p lan  and 

product  a v a i l a b i l i t y .  SRC and TSL-SRC s o l i d  produets w i l l  be stored i n  i so la ted ,  

exposed p i l e s  and loaded i n t o  open top hopper r a i l c a r s  by a tunnel rec la im 
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system a t  a r a t e  cons is ten t  w i t h  the  marketing p lan  fo r  these products. Slag 

and f l y  ash w i l l  be mechanical ly t rans fe r red  t o  on-s i te ,  decanted ash 

d isposal  ponds. 

The P l a n t  Test Program w i l l  o u t l i n e  plans fo r  opera t ing  the  u t i l i t y  

systems i n  a manner t h a t  i s  cons is ten t  w i t h  re f i ne ry - t ype  support systems and 

t h a t  meets the  requirements o f  each p l a n t  operat ing area: 

O E l e c t r i c a l :  The 13.8-KV power w i l l  be suppl ied t o  each area substat ion 

on a re1  i a b l e  basis.  An adequate emergency power system w i  11 a1 so be 

prov ided and maintained t o  prevent  the  occurrence o f  hazardous cond i t ions  

dur ing  a power f a i  1  ure. 

' Plant  and InsLrurner~l A i r . :  T l ~ e  compressed a i r  gystem w i l l  p rov ide  a 

r e l i a b l e  supply o f  p l a n t  and instrument a i r  t o  a l l  areas o f  the  p lan t .  

Eoi 1 e r  Feedwater (BFW) and Condensate: Condensate and the  demi nera l  i zer 

treatment system w i l l  feed a standard deaerator t o  prov ide a chemical ly 

t rea ted ,  oxygen-free BFW t o  the steam generat ion f a c i l i t i e s  i n  each area 

o f  t he  p lan t ,  as required. 

O B o i l e r :  The b o i l e r  w i l l  supply the  steam requ i red  f o r  both p l a n t  s ta r t -up  

and ma1 ntcnancc o f  the stearn/yaseuus fuc l  bs la~ i ce  I-lecded to t u r t a i  n 

- s tab le  p l a n t  operation. 

O .  Fuel D i s t r i b u t i o n :  The l i q u i d  and gaseous f u e l  d i s t r i bu t ' l on  systems w i l l  
prov ide a r e l i a b l e  s l ~ p p l y  nf fuels f o r  a l l  burner systems dlurinq star t -up,  

normal , and emergency operations. 

O Cool ing Tower System: The chemical l y  t reated,  c i r c u l a t i n g  cool i n g  tower 

system w i l l  supply a re1 i a b l e  source o f  passivated water t o  meet t he  

coo l i ng  water requirements o f  a l l  areas. 

O Flare  and Inc inera tor :  These systems w i l l  be operated t o  permi t  thermal 

ox ida t i on  o f  emergency vent ing, and r w t . i n ~  d i  spnsi t.i on o f  unrecoverable 

- hydrocarbon was Le 5 tr-ems i 1-1 an envi ronmental l y  acceptable msnnar. 

O Nitrogen: This  system w i l l  d i s t r i b u t e  gaseous n i t rogen from the  ASUs t o  

meet the  p l a n t  requirements f o r  i n e r t  purging, b lanket ing,  and so l  i d s  

convey i ng. 

O F i r e  Protect ion:  This system w i l l  be operated cons is ten t  w i t h  standard 

r e f  i nery p r a c t i c e  and Nat ional  F i r e  Pro tec t ion  Assoc ia t i  on (NFPA) and 

Factory Mutual (FM) guide1 i nes and requirements. 
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Under t he  P l a n t  Tes t  Program, process water  w i l l  be pumped from t h e  Gre,en 

R i ve r  and t r e a t e d  t o  a  q u a l i t y  a t  a  r a t e  t o  meet t h e  demands o f  t h e - c o o l i n g  

tower,  BFW t reatment ,  f i r e . p r o t e c t i o n ,  and o the r  systems. .  

The Test  Program w i l l  a l s o  p rov i de  f o r  ope ra t i on  o f  t he  wastewater t r ea tmen t  

system a t  a  r a t e  c o n s i s t e n t  w i t h .  t h e  c o l l e c t i o n  system and.commensurate w i t h  

p l a n t  opera t ions  t o  a  q u a l i t y  i n  compliance w i t h  t h e  Na t i ona l  P o l l u t a n t  Discharge 

E l i m i n a t i o n  Sys,tsem (NPDES) permi t .  Plans t o  demonstrate t h e  t e c h n i c a l  f e a s i b i l i t y  

and requirements f o r  zero-discharge ope ra t i on  w i l l  be o u t l i n e d .  A lso,  t h e  

program w i l l  p rov i de  f o r  s a t i s f a c t o r y  d isposa l  o f  any s o l i d  wastes generated 

i n  t h e  p l a n t .  

The P l a n t  ~ e s ' t  Program w i l l  a l s o  p rov i de  f o r  t h e  ope ra t i on  o f  t he  r a i l r o a d  

system t o  handle t h e  raw m a t e r i a l s ,  products ,  and by-products a t  r a t e s  c o n s i s t e n t  

w i t h  p l a n t  ope ra t i on  and t h e  mar.keting . . p lan.  . . . . . . 

A f t e r  i n i t i a l  s t a r t - u p  and shakedown o f  t he  p l a n t ,  each ope ra t i ng  u n i t  

w i l l  be op t im ized  t o  min imize chemical cos ts  and t he  quantit ies o f  wastes f o r  

d i sposa l ,  w h i l e  maximizing t he  o v e r a l l  energy e f f i c i e n c i e s  c o n s i s t e n t  w i t h  

sound ope ra t i ng  p rac t i ces .  

Wit.h excep t ion  o f  t h e . z e r o  d ischarge mode. of ope ra t i on  o f  t h e  wastewater 

t rea tment  system, each ope ra t i ng  system i s  o f  proven, technology and no .p roduc t ion  

l i m i t a t i o n s  o r . .mod i f i . ca t ions  a re  a n t i c i p a t e d . t h , a t  w i l l  r e q u i r e  f u t u r e  c o r r e c t i v e  

ac t i on .  

I n  accordance w i t h  p l a n t  ope ra t i ng  ob jec t i ves ,  a l l  areas w i t h i n  t h e  

U t i l i - t i e s  and O f f  S i t e s  Area w i l l  be mechanica l ly  m a i n t a i n e d , t o  a t t a i n  t h e  

goal  o f  a  20-year ope ra t i ng  l i f e .  P reven ta t i ve  and p r e d i c t i v e  maintenance 

programs c o n s i s t e n t  w i t h  good i n d u s t r i a l  p r a c t i c e  w i l l  be used. 

The c o s t  p l a n  f o r  t h e  ope ra t i on  o f  t h e  U t i l . i t i e s  and O f f - S i t e s  Area has 

been developed t o  suppor t  t h e  above ope ra t i ng  p lan .  D e r i v a t i o n  'of  t h e  cos ts  

and suppor t  i n f o r m a t i o n  - f o r  them a re . con ta i ned  i n  Appendix 2..0, Operat, ing Cost 

Assumptions and Suppo,rt Data. , , .  . . . 
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2. C o s t  Plan 



REVISED BASELINE 

UTILITIES & OFFSITES BATTERY LIMITS 1 . 4 . 1  

FY 82 D o l l a r s  

Chemic,al s  

C a t a l y s t s  

Lubr i can ts  

Power 

Fuel 

Coal 

LIN 

Maintenance 

Opera t ing  Labor 

P l a n t  Clverhead 

T o t a l  

I I I A  
FY 88 

.6  Mos. 

1110 (1) 1110 (2) 
FY 88 FY 89 Sub to ta l  FY 89 FY 90 
3 MOS. ~ M o s .  1116 (1) 3 MOS. 9 MOS. 

Sub to ta l  
1110 (2 )  Grand T o t a l  



I C R C  
BAZELINE 

UTILITIES & OFFSKTES BATTERY LIMITS 1.4.1 

I I I A  
FY88 

6 Mos. 
Sub to ta l  
111s (1) - 

Sub to ta l  
i I I B  121 3 Mos. 9 Mos. 3 Mos. 9 Mos. Grand -- T o t a l  

FY82 Do1 l a r s  --- 
Chemicals 

C a t a l y s t s  

L u b r i c a n t s  

Power 

Fuel 

Coa 1 

L I N 

Maintenance 

Opera ti ng Labor 

P l a n t  Overhead 

T o t a l  $14,946 

Esca la ted  D o l l a r s  

Chemical s ' 

C a t a l y s t s  

L u b r i c a n t s  

Power 

Fuel 

Coal 

L IN  

Maintenance 

Ope ra t i ng  Labor  * 

P l a n t  Overhead 

T o t a l  $25,713 
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Chapter V P r o j e c t  Management and Support (WBS 1 . 5 )  

A. TECHNICAL SCOPE (OPERATING PLAN) 

1. PROJECT MANAGEMENT (WBS 1.5.1) 

P ro jec t  Management assistance w i l l  be provided i n  the f i e l d  and home , 

o f f i c e  t o  support s ta r t -up  and operat ion of the  Demonstration Plant .  Assistance 

w i  11 be prov ided by p a r t i c i p a t i n g  i n  Operat ional Safety Reviews ; equipment 

performance and p l a n t  operat ing cond i t ions  w i  11 be observed t o  evaluate the 

sa fe ty  o f  operat ions. Punch l i s t s  w i l l  be prepared t o  enumerate any unsafe o r  

undesirable cond i t ions  f o r  which remedies w i l l  be recommended. ECPs w i l l  be 

processed through con f i gu ra t i on  con t ro l  procedures fo r  substant ive remedies 

t h a t  requ i re  such act ion.  S i m i l a r l y ,  punch l i s t s  w i l l  be prepared and processed 

f o r  mod i f i ca t ions  t o  the  p l a n t  t h a t  a re  needed t o  improve i t s  performance by 

y i e l d i n g  a  more economical l y  acceptable operat ion. 

Extensive p l a n t  mod i f i ca t ions  author ized by ECPs approved by t h e  P ro jec t  

Conf igurat ion Control  Board (PCCB) w i l l  be c a r r i e d - o u t  i n  a  manner s i m i l a r  ,to 

t h e  o r i g i n a l  cons t ruc t ion  o f  the  p lan t .  Scopes o f  work w i l l ' b e  prepared and 

drawings and spec i f i ca t i ons  w i l l  be generated f o r  which f i xed -p r i ce  b ids  w i l l  

be sol  i c i  t ed  from subcontractors. Less extensive, approved modi f i ca t ions  may 

be made by the  p l a n t  maintenance subcontractor,  se lected annual ly on the  bas is  

o f  the lowest qua1 i f y i n g  b id .  

P ro jec t  Management w i  11 con t ro l  engineering, procurement, and cons t ruc t ion .  

Assistance w i l l  be obtained from support groups t o  process any requ i red  con- 

s t r u c t i o n  permi t s  and t o  develop budgets..and schedule and cos t  plans. Inputs 

w i l l  be provided t.n the Finance Department for -  Lhe prepara t ion  o f  f i n a n c i a l  

statements, budgets, forecasts,  and repo r t s  t o  DOE, as required. 
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ADMINISTRATION AND PLANNING (WBS 1.5.'2) 

a. Admin is t ra t ion  

Top management wi  11 : 

O e s t a b l i s h  operat ing p o l i c i e s  f o r  I C R C ,  
O manage I C R C  as an operat ing e n t i t y  f n t he  best  i n t e r e s t s  o f  the  

par tners  and DOE, and , ~ 

O serve as the  i n te r face  between the  par tners  and DOE concerning the 

o p e r a b i l i t y  and v i a b i l i t y  of the  Demonstration P lan t  as a commercial 

business and q ~ ~ r s c ~ s s f u l  sourr;e o f  syn the t ic  f u e l .  

b. Purchasing and Contracts 

The Purchasi ng Department w i  1 1 : 

procure a1 1 expendable materi  a1 s used a t  t h e .  p l  ant, i nc lud ing  chemical s, 

catalysts, 1ubricant.q f l 1 ~ 1 ,  and other  o g o r a t i n i  suppl i es ;  
O work w i t h  the Operations and Finance Departments t o  develop and 

successful  l y  implement inventory  centro l 'proceAi.rres ; 
O procure any c a p i t a l  equipment items necessary t o  operate I C R C  and 

the  Demonstration Plant ;  
O ensure the  d e l i v e r y  o f  coal and other  mater ia ls ;  and 

Pnsllre adherence t o  terms and condi t iur is  se t  f o r t h  i n  a l l  supply 

cont rac ts .  

c. Planning 

The Planning group w i  11 : 

O cont inue t o  develop long-term s t ra teg ies  f o r  I C R C ,  
O i d e n t i f y  new markets f o r  S R C - I  products, and 

O i d e n t i f y  new business oppor tun i t ies .  
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d. Human Resources 

The Human Resources group will: 

coordinate the relocation of employees to. Kentucky; 
O recruit qua1 i f i ed exempt/nonexempt , operating , mai ntenance and 

support.personne1; 

administer the ICRC benefits. program; 
O develop job descriptions; and 
O coordinate community adfai rs such as the United -Fund Campaign. 

e. Legal 

The Legal Department will: 

o provide general legal advice to all functional departments within -, 

ICRC; 
provide advice and counsel involving property 1 egal matters ; 

o proces+ patent appl ications, domestic and .foreign; . . 

O represent ICRC in a1 1 1 itigation matters, particularly with .regard . 

to final payment of 1 icense fees; 
O prepare and/or approve all contracts entered into by ICRC; including 

those for raw materials provided and finished goods supplied; and 

maintain the corporate files of the originals of all ICRC contracts. 

-f. Traffic 

The Traffic Department wi 1 1 : 

O work with common carriers to ensure.the timely delivery of raw 
materi a1 s , 

O be responsible for the prompt delivery of final products, 
0 minimize demurrage charges, and 
O negotiate freight rates with common carriers and present arguments 

to the Interstate Commerce Commission. 
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g. Accounting 

The General Accounting Department wi l l :  

. pay a1 1 material , equipment, f r e i gh t ,  and other invoices through the 
Accounts Payable Office;  

O record a l l  r ece ip t s  from sa les  and deposit  them dai ly  t o  the account 
of the  U.S. Treasury by the  Accounts Receivable Office;  

? i ssue  paychecks from the  ICRC Payroll Off.ice f o r  a l l  ICRC employees 
. . inc lud ing  ,plant  operations and maintenance personnel, exempt, nonexempt, 

and hourly personnel, p lant  functional support personnel, and the 
home o f f i c e  s t a f f ;  

O i ssue  in ternal  monthly operating repor ts  f o r  use as management 
t oo l s ,  and, i n  accordance w i t h  the  ICRC/DOE Contract,  issue monthly 
repor ts  t o  DOE regarding operating costs  and actual and net revenues; 

the  l a t t e r  repor t  wil l  determine ICRC's monthly p r o f i t  share;  
O keep records t o  provide the  basis  f o r  standard operating cos t s ,  a 

key element in deriving the  buyout p r ice ;  
furnish data t o  the  par tners  f n r  i n c l ~ ~ s i n n  i n  t . h ~ i r  f inancial  s t . a t .~ -  

ments ; 
O manage the government property,  because a l l  a sse t s  a r e  U.S. Government 

property un t i l  the  buyout option i s  exercised a f t e r  the two-year 
t e s t  operation; t h i s  function includes adherence t o  the pol icy 

dic ta ted  in  . the  Property'  Manual , property control .  and record keeping , 
and preparation and f i l i n g  of required reports  t o  DOE; 

O control inventory , which wi 11 involve in terfaces  with Sales , Purchasing, 

and Operatfons Departments t o  ensure an adequate supply of raw 
materials  and f inished qoods w i  tho,ut excssr ivs  i nvpstment 1: n working 
cap i ta l  ; 

O use an analys is  function to. coordinate deta i led  planning and fore- 
cas t ing on an annual and quar ter ly  bas i s ,  and t o  develop annual .. 

operating and overhead budgets and forecas ts ; .and 
O continually maintain and periodical ly  upgrade the f inancial  system 

t o  f a c i l i t a t e  these analyses. ,  
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h. Occupational Health 

The Occupational Safety and Health Department will: 

? m a i n t a i n  on-site medical facilities in accordance with standard 

i ndustri a1 practices , 
give special attention to the monitoring of any possible physio- 

logical reactions that may occur due to the toxicity of coal or any 

materials and products processed in the plant, and 
O ensure conformity 'with Occupational Safety and Health Administration 

(OSHA) and Envi ronmental Protection Agency (EPA] regulations. 

The occupational health and safety program to be developed for the SRC-I 

Demonstration Plant will be developed on the basis of current standard industrial 

safety practices. In general, the program will include the following practices 

and procedures: general plant safety rules and regulations, monthly safety 

meetings, work permit procedures, vessel entry procedures, equfpment lock-out 

procedures, personal protection equipment maintenance, safety audi ts/inspections, 

fire brigade training and testing, new employee safety training, continuing 

safety training, plant safety committee, report requirements, and emergency 

procedures. 

A major area of concern involved with operating the SRC-I Demonstration 
Plant is the health effects of the coal-liquefaction materials produced. 

Because of these concerns, ICRC is committed to providing a comprehensive 

worker protection program that wlll better define potential adverse health 

effects and minimize exposure to- the hazardous compounds. This program wi 1 1  

include: a toxic01 ogical testing program, worker education, employee use of 

special change-rooms , workplace monitoring, medical examinations, and record 

keepi ng. 

All safety and health procedures will be developed to comply with federal, 

state, and local safety and health regulations and will be documented in a 

plant safety and health manual, available to a1 1 plant personnel for easy 
reference. Thorough operator awareness of these practices and procedures will 

be ensured through a comprehensive training program, and compliance with the 

plant safety and health program will be required by ICRC as a condition for 

emp 1 oymen t . 
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i, Government and Publ ic  A f f a i r s  

I C R C  w i l l  continue t h e  Pub l ic  A f f a i r s  Program t o  inform t h e  p u b l i c  of the 

S R C - I  P r o j e c t  and r e l a t e d  synthe t ic  f u e l s  issues. Th is  w i l l  be accomplished 

by personnel l o c a t e d  a t  t h e  p l a n t  t o  inform t h e  community and na t ion  o f  the  

s t a t u s  o f  S R C - I .  
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TECHNICAL SUPPORT (WBS 1.5:31 

a. Design Confirmation (WBS 1.5.3.1) 

Design Confirmation will provide expertise in data-analysis instrumen- 

tation, materials selection, corrosion control , process-equipment' design, 
mechanical equipment review, process development, and critical technology 

analysis. Such expertise will maximize the probability of successful operation 

.of the Demonstration Plant and will help to ensure optimal performance during 

the demonstration period. 
Field and home-office engineering assistance will be provided to support 

plant start-up and to resolve any major equipment or process problems. Assistance 

will be provided during the collection of data necessary to ful ly evaluate the 

SRC-I technology. Operating data will be compared against design expectations 

and used to reassess the commercial-plant design criteria in detai 1. Operational 

or equipment modifications wi 1 1  be recommended. 

Pilot plant or laboratory R&D support needed to .resolve any major problems 

wi 1 1  be identified, ,and any additional development work will be recommended. 
Subcontracts to resolve equipment-speci f ic problems wi 1 1  be initiated and 
monitored. 

b. Data BaseS(WBS 1.5.3.2) 

Technical support will be provided to control, monitor, and verify the 
operations s f  individual process stages within the plant. Data will be supplied 

to maintain re1 iable and safe operation of the 1 iquefaction, sol id-separation, 

and hydroprocessing sections. Faci 1 i ties and personnel wi 1 1  be avai lable to 

quickly evaluate operational problems as they arise in the preheaters, heat 

exchangers, dissolvers, critical so.lvent deashing equipment, transfer 1 ines, 
hydroprocessi ng reactors, coke drums, environmental control equipment, and 

other areas. 
ICRC will identify and obtain the critical data that is needed. Problems 

arising during start-up, turndown, or normal operation will be analyzed in a 

process development unit and related equipment that provide data rapidly. New 

data will continue to be collected to ensure smooth operation. 



Technical Support 

To success fu l l y  operate the  Demonstration P lan t ,  establ ished technical  , 
economic, and environmental goals must be met. Meeting these goals depends on 

new and developing techno1 ogies t h a t  w i  l 1 1 iquefy  coal by d i  r e c t  hydrogenation, 

separate and r e f i n e  the  r e s u l t i n g  products i n t o  marketable products and fue l s ,  

s t o r e  products w i thou t  adversely changing t h e i r  p roper t ies ,  upgrade products 

t o  enhance t h e i r  value, and dispose a1 1 waste e f d l  uents i n  an environmental ly 

acceptable manner. Furthermore, product a p p l i c a t i o n  technology, appropr iate 

t o  the  needs o f  t he  intended markets, w i l l  be provided as needed. 

Procuring s p e c i f i c  data t h a t  w i  11 ensure the  operabi l  i t y  o f  the  p l a n t  

may requ i re  t e s t i n g  the  e f f e c t s  o f  the f o l l o w i n g  parameters: va r i a t i ons  i n  

t h e  coal feedstock, recyc le  f lows, so l i ds  accumulations, preheater v a r i a b i l i t i e s ,  

d i sso l ve r  operat ions, feed residence tlmes, the maintenance o f  reactants and 

in termediates a t  h igh  temperatures f o r  long per iods,  vary ing  operat ion o f  the  

c r i t i c a l  so lvent  deashi ng u n i t ,  hydrocracking c a t a l y s t  performance, hydrocracker 

feed va r ia t i ons ,  hydrocracker process var iab les ,  and coker feed compositions 

and va r ia t i ons .  

Support w i l l  be ava i l ab le  t o  develop,,expand, and r e f i n e  operat ing models 

f o r  bo th  process c o n t r o l  and opt imiza t ion ,  and techn ica l  support w i l l  be 

a v a i l a b l e  t o  help reso lve  p o t e n t i a l  coking problems i n  process equipment. 

Also, assistance w i l l  be provided t o  c o r r e l a t e  p l a n t  product data t h a t  w i l l  be 

developed on specia l  i zed  technology. F i n a l l y ,  data w i  11 be developed t o  

c o n t r o l  and modify the  p rope r t i es  o f  SRC-derived l i q u i d  and s o l i d  f ue l s  f o r  

bo th  the  Coker/Calciner and the  EBH feeds and products. 

Support requirements f o r  the  W i l s o n v i l l e  P i l o t  P lan t  through Phase I11 
are  more comprehensively def ined i n  Appendix 6.0. 

c. Modeling (WBS 1.5.3.3) 

A profes'sional staff k i l l  ma1 nta in ,  enhiincc, curiducl; 5 LudSes, wi th ,  and 

support the use o f  avai 1 able computer-based, steady-state, and dynamic model i ng 

c a p a b i l i t i e s .  



Chapter V P ro jec t  ~anagement and Support (WBS 1.5)  

. . 

4. PRODUCT UTILIZATION (WBS 1.5.4) 

Product u t i l i z a t i o n  a c t i v i t i e s  w i l l  conf i rm the  techn ica l  f e a s i b i l i t y  and 

environmental acceptance o f  S R C - I  products, and demonstrate t h e i r  commercial 

v i a b i l i t y  i n  selected market app l ica t ions .  Overal l  a c t i v i t i e s  w i l l  be based 

on i n t e g r a t i n g  f i v e  a c t i o n  programs: market analys is ,  product demonstration 

and appl i c a t i o n  engineering (PDUE), sales, coal supply, and d i s t r i bug ion .  

. a .  Market Analysis 

. . 

These programs have. cont inued the  eva lua t ion  o f  product  value and cost ,  

market needs, regulatory/economic/social impacts, and amenable market segment 

cha rac te r i za t i on  necessary t o  assess. commerci a1 v i  ab i  1 j ty. These a c t i v i t i e s  

w i l l  be in tegra ted  w i t h  operat ion o f  the  Demonstration Plant .  

b. Product Demonstration and App l ica t ion  Engineering (PDUE) 

This program has i d e n t i f i e d , a n d  provided a p lan  f o r  implementation and 

superv is ion o f  the  app l i ca t i ons  and development t e s t s  and evaluat ions requ i red  

t o  market S R C - I  products. Any challenges r e l a t e d  t o  product  u t i l i z a t i o n  have 

been evaluated and addressed. PD&AE a c t i v i t i e s  have i n t e r f a c e d  w i t h  Engineer.ing 

Technology a c t i v i t i e s  t o  ensure the  product ion o f  usable products. . 

Based on the  r e s u l t s  o f  bench-scale t e s t s  conducted du r ing  the  pre-Demon- 

s t r a t i o n  P lan t  per iod,  l a r g e r  scale t e s t s  are planned f o r  middle d i s t i l l a t e ,  

heavy o i l  and s o l i d  SRC products. These t e s t s  w i l l  cons i s t  o f  l i m i t e d  customer 

evaluat ions f o r  those app l ica t ions  t h a t  could r e s u l t  i n  premium markets f o r  

SRC products. I n i t i a l l y ,  i n tens i ve  customer a c t i v i t y  w i l l  be requ i red  t o  

secure commitments f o r  t r i a l  evaluat ion o f  s p e c i f i c  SRC products du r ing  Phase 111. 

Considerable data-gather i  ng and moni tor ing w i  11 be necessary dur ing  these , 

l l m l t e d  evaluat ions t o  a i d  i n  determining the products '  u l t ima te  commerciali- 

z a t i  on p o t e n t i  a1 . 
PD&AE a c t i v i t i e s  f o r  SRC f u e l  products, naphtha, and by-products w i l l  

cons i s t  o f  commercial-scale demonstration t e s t s  a t  customer s i t e s .  Inc luded 

w i l l  be the  design mod i f i ca t ions ,  procurement, commissioning, and s ta r t -up  o f  

the demonstration f a c i  1 i t i e s  and systems. 
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SRC f ue l  products w i l l  be received a t  customer s i t e  and tes ted  as soon as 

p r a c t i c a l ,  i n  a commercial operat ing mode, t o  demonstrate t h e i r  techn ica l  and 

environmental acceptance and t o  assess t h e i r  value. Specia l ized performance 

and normal operat ing t e s t s  w i l l  be conducted a t  a l l  demonstration s i t es .  

PD&AE evaluat ions and t e s t s  a t  o ther  f a c i l i t i e s  and by o ther  organizat ions 

w i l l  a l so  be performed, as appropriate, f o r  conf i rmat ion  o f  t e s t  data and 

t rouble-shoot ing as w e l l  as f o r  app l i ca t i ons  no t  inves t iga ted  prev iously .  

Necessary product,  equipment, o r  systems changes w i l l  be made f o r  f i n a l  eval-  

u a t i o n  o f  product-market acceptance. Pre l im inary  evaluat ion work f o r  t he  

r e t r o f i t s  o f  t h e  major SRC f ue l  users have been completed and are presented i n  

Voiume 11 o f  t he  DOE/OR/03054-38 Report. 

Under cont rac ts  f o r  demonstration t e s t  use, hydrotreated S R C - I  naphtha 

w i l l  be so ld  t o  appropr iate r e f i n e r s  t o  be c a t a l y t S c a l l y  reformed i n t o  a 

high-octane, unleaded gasol ine blendstock and/or benzene/toluene/xylene (BTX). 

S i m i l a r l y ,  anode coke ' w i l l  be so ld  t o  one o r  more aluminum producers f o r  

conversion i n t o  anodes t h a t  w i l l  be evaluated i n  commercial aluminum smelting. 

The actual  demonstration t e s t s  a t  t he  customer loca t ions  w i l l  be monitored and 

data w i l l  be gathered. 

S u l f u r  and 1 i q u e f i e d  petroleum gas (LPG) by-products w i  11 be so ld  under 

more convent ional supply cont rac ts  du r ing  Phase I 11, wi thout  the  i n tens i ve  

data-gathering o r  evaluat ions associated w i t h  S R C - I  products. L imi ted  moni- 

t o r i n g  may be conducted i f  warranted by the uniqueness o f  the by-product 

appl i c a t i o n .  . 

c. Sales 

Sales a c t i v i t i e s  w i l l  focus on se rv i c ing  product users, s tudying demon- 

s t ra t ion-product  p r i c e  and revenues; evaluat ing product f i t s ,  es tab l i sh ing  

market and business acceptance, and, the ob ta in ing  o f  an ove ra l l  market and 

regu la to ry  response t o  the  products and t h e i r  uses. Sales programs w i l l  

i n t e g r a t e  p l a n t  product ion and operat ion w i t h  the end-user requirements t o  

ob ta in  product acceptance. These a c t i v i t i e s  w i l l  be a l'ogical cont inuat ion  

and extension o f  the Phase I1  a c t i v i t i e s  i n  order t o  prov ide an i n teg ra ted  

evaluation o f  the techn ica l  f e a s i b i l i t y ,  environmental a c c e p t a b i l i t y  and 

commercial v i a b i l i t y  o f  the S R C - I  process. Without es tab l i sh ing  a basis  f o r  

commercial product(s) sales, a v i a b l e  process cannot be achieved. 
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Coal Supply 

During Phase 111, Coal-Supply a c t i v i t i e s  w i  11 fa1  1 i n t o  two broad categories: 

(1) operat ions t o  support the Demonstration P lan t  and (2) operat ions t o  support 

commercial i za t i on .  The a c t i v i t i e s  are d i s t i n c t i v e  i n  nature, and decisions 

r e l a t i n g  t o  commercial izat ion w i l l  no t  d i r e c t l y  impact the Demonstration P lan t  

support a c t i v i t i e s .  

Demonstration P lan t  Support: The Coal-Supply Group w i l l  monitor coal 

received from suppl i e r s  t o  ensure compl iance w i t h  cont rac tua l  cornrni tments, t o  

v e r i f y  a1 1 coa l -p r ice  adjustments, and ' to  handle any disputes between pa r t i es .  

Q u a l i t y  con t ro l  w i l l  be conducted through on-s i te  v i s i t s  t o  supp l i e rs '  f a c i l i t i e s .  

A f t e r  the  p l a n t  s t a r t s  operat ing, the Coal-Supply Group w i l l  i n i t i a t e  a program 

t o  i d e n t i f y  and evaluate secondary-supply sources. Supply proposals w i  11 be 

sol  i c i  t e d  and evaluated according t o  establ  i shed ob jec t ives  (e. g. , broadening 

the  geographic supply base, q u a l i f y i n g  small operators, and t e s t i n g  o ther  coal 

types). A t e s t i n g  and q u a l i f i c a t i o n  program w i l l  be conducted, and short- term 

agreements w i l l  be executed w i t h  successful candidates. 

Commercial P lan t  Support. The Coal-Supply Group w i l l  a lso  develop the  

s t ra tegy  f o r  ob ta in ing  adequate q u a n t i t i e s  o f  acceptable coal t o  supply the 

commercial p lan t .  Long-term assessment o f  coal supply/demand fac to rs ,  coal 

avai l a b i  1  i t y  and product ion, and market economics w i  11 be conducted. Commercial i- 

r a t i o n  ob jec t ives  w i l l  be incorporated i n t o  the  progam t o  i d e n t i f y  secondary- 

supply sources. Contracts w i t h  Demonstration P lan t  supp l ie rs  w i l l  be extended, 

if advisable. To support a g r e a t l y  increased annual coal requirement, i n v e s t i -  

ga t i on  o f  suppl iers w i t h  l a rge  reserves no t  c u r r e n t l y  under development w i l l  

be mandatory. The Coal-Supply Group w i l l  consider reserve acqu is i t i ons  and 

j o in t - ven tu re  coal-development proposals, as we l l  as cons t ruc t ion  and operat ion 

o f  p repara t ion  f a c i l i t i e s  t o  process coals produced by smal l ,  independent 

mining companies. A l l  o f  these a c t i v i t i e s  w i l l  be i n i t i a t e d  dur ing  Phase I I I B ,  

b u t  w i l l  cont inue through extended demonstration-period operat ions because .o f  

the  long lead t ime requ i red  t o  develop new coal p roper t ies .  

e. D i s t r i b u t i o n '  

The Di 's t r ibut ion Group w i  11 plan, implement, and. con t ro l  a1 1 t ransporta-  

t i o n  and l o g i s t i c s  a c t i v i t i e s  associated w i t h  r e c e i p t  o f  coal feedstocks and 

shipment o f  S R C - I  products. To ensure re1 i a b l e  product d e l i v e r y  and adequate 
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coal supply, contacts w i t h  coal suppl iers and customers wi 11 be maintained. 

The D i s t r i b u t i o n  Group wi  11 se lec t ,  monitor,  and con t ro l  t ranspor ta t i on  c a r r i e r s  

f o r  coal supply and f i n i shed  products on the  basis o f  cos t  ef fect iveness and 

serv ice  r e l i a b i l i t y .  I n  add i t ion ,  the group w i l l  p a r t i c i p a t e  i n  negot ia t ing  

a l l  cont rac ts  and leases f o r  t ranspor ta t ion  services and equipment r e l a t e d  t o  

moving coal and products. 

Other a c t i v i t i e s  w i l l  inc lude representing I C R C  before government agencies 

t h a t  regulate t ranspor ta t ion ;  se lec t i ng  and imp1 ementi ng a1 t e r n a t i v e  routes 

and methods f o r  shipping coal and products; preparing a1 1.1 transport.at.ion 

operat ing budgets and cost-account plans; and administer ing the  payment o f  

f r e i g h t  charges t o  t ranspor ta t i on  ,vendors. 
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5. ENVIRONMENTAL, PERMITS, AND LAND ACQUISITION SUPPORT (WBS 1.5.5) 

Dur ing  Phase 111, environmental  suppor t  w i l l  be r e q u i r e d  i n  s i x  program 

areas: p o l l u t i o n  c o n t r o l  e n g h e e r i n g ,  t o x i c i t y  tes t i 'ng,  environmental  moni tor -  

i ng ,  compliance eva lua t i on ,  envi.ronmenta1 assessment, and i n d u s t r i a l  hygiene. 

Pol 1  u t i o n  c o n t r o l  eng ineer ing  d u r i n g  Phase I I I A  w i  11 be' devoted p r i m a r i l y  

t o  t h e  suppor t  o f  opera t ions  t o  commi.ssion and p l ace  i n t o  ope ra t i on  t h e ' p o l l u t i o n  

c o n t r o l  equipment and systems. ,Dur ing  Phase I I I B ,  I C R C  w i l l  'evaluate . con t ro l  

s y s t e m . e f f i c i e n c y  by r e l a t i n g  system performance bo th  to:contro.l commitments 

and t o  observed environmental  q u a l i t y  needs. An at tempt  w i l l  be made t o  

determine t h e  appropr ia teness o f  t h e  degree o f  c o n t r o l  be ing  ach ieved-and.  

then,  where i nd i ca ted ,  t o  recommend increases o r  decreases i n  con t ro l -sys tem 

performance requirements.  

The t o x i c i t y  t e s t  program w i l l  have f o u r  main components.. F i r s t ,  conf i rma-  

t i o n  t e s t s  w i l l  v e r i f y  t h a t  t o x i c i t y  t e s t  r e s u l t s  ob ta ined  from produc t  analogs 

represen t  t e s t  r e s u l t s  ob ta ined  from ac tua l  products .  Second, t o x i c i t y  t e s t s  

w i l l  be conducted on " p l a n t  samples" ( i . e . ,  t r e a t e d  wastewater samples, l a n d f i l l  

leachate samples, s tack  and ven t  samples, personal-exposure-monitor f i l t e r  

samples, and wipe samples) i n  o rder  t o  determine t he  p o t e n t i a l  t o x i c i t y  o f  

m a t e r i a l s  re leased  i n t o  t h e  environment and those t o  which p l a n t  workers a re  

known t o  be exposed d i r e c t l y .  Th i r d ,  a  secondary . tes t  program, suggested i n  

t h e  F i n a l  Environmental Impact Statement (FEIS), must be undertaken t o  i d e n t i f y  

o p p o r t u n i t i e s  f o r  process and p roduc t  changes c o n s i s t e n t  w i t h  a  reduced o v e r a l l  

t o x i c  hazard f o r  t h e  SRC-I process. F i n a l l y ,  as p a r t  o f  a  comprehensive r i s k  

assessment, a  b a t t e r y  o f  t o x i c i t y  t e s t s  w i l l  be conducted on t h e  commercial 

p roduc t  s l a t e  o f  a  commercial-scale SRC-I p l a n t .  

The Phase I11 environmental  monitor. ing program w i l l  resemble c l o s e l y  t h e  

mon i t o r i ng  program descr ibed i n  Chapter V I ,  Sec t ion  E o f  t h e  P r o j e c t  Base1 ine ,  

Phases I and 11. Atmospheric t e r r e s t r i a l  and aqua t i c  systems w i l l  be i n v e s t i -  

gated i n t e n s i v e l y ,  and system s t r u c t u r e  and f u n c t i o n  wi  11 be ca re fu l  l y  def ined.  

S t a t i s t i c a l l y  v a l i d  comparisons can then  be made between t h e  environment o f  

t h e  ope ra t i ng  p l a n t  and t h e  p recons t ruc t i on  environment. Envi  ronmental changes, 

even smal l  and s u b t l e  ones, w i l l  be i d e n t i f i e d  and a t t r i b u t e d  t o  p l a n t  opera- 

t i o n s  o r  o t h e r  causes. Th i s  ' i n f o r m a t i o n  w i  11 s p e c i f i c a l l y  address many o f  t h e  

most se r i ous  quest ions about l i k e l y  environmental  impacts,  ques t ions  t h a t  were 

l e f t  unanswered i n  p a r t  i n  t h e  FEIS because o f  i nhe ren t  1  i m i t a t i o n s  i n  t h e  
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science o f  environmental impact p red i c t i on .  As promised, the EPA, o ther  

government agencies, and the p u b l i c  w i l l  then have a complete, accurate, 

s c i e n t i f i c a l l y  defensib le assessment of the environmental a c c e p t a b i l i t y  of the  

SRC-I process. 

The compl iance eva lua t ion  program w i  11 inc lude a1 1 a c t i v i t i e s  necessary 

t o  con f i  r m  and r o u t i n e l y  repo r t  p l a n t  compl iance w i t h  environmental laws, 

regu la t ions ,  and permi t  condi t ions.  With the except ion o f  s tack sampling, a l l  

compl iance measurements w i  11 be made by p l a n t  operat ions personnel. A1 1 costs 

f o r  measurements are inc luded i n  the  operat ions cos t  plan. Costs f o r  data 

analys is  and repo r t s  are inc luded i n  the environmental support cos t  p lan,  as 

are tile costs f o r  spec5al rnmp l iance evaluat ion studics o f  f u g i t i v e  dust  

emissions, t r a c e  element emissions, and f u g i t i v e  emissions cont ro ls .  The need 

f o r  specia l  s tudies w i l l  be establ ished and agreed upon dur ing  the permi t  

a p p l i c a t i o n  review process. Also inc luded w i l l  be a contingency f o r  the  

reso lu t fon ,  i n  t he  regu la tory  arena, o f  the compliance "problems1' t h a t  may 

occur d u r i  ng p l  an t  operat ion. 

Near the  end o f  Phase 111, environmental assessments w i l l  summarize the 

experience from the  Demonstration P l  an t  and eva lua te  the  envi ronmental imp1 i- 

cat ions  o f  a commercial-scale f a c i l i t y  on the  same s i t e .  The l i k e l y  r e s u l t  

w i  l l be a major a d d i t i o n  t o  the National Environmental Pol i c y  Ac t  (NEPA) 

r e p o r t  f o r  the S R C - I  p ro jec t .  

F i n a l l y ,  support w i  l l  be provided t o  the occupational hea l th  p ro fess iona ls  

a t  the Demonstration P l a n t  i n  t h e i r  e f f o r t s  t o  analyze and i n t e r p r e t  data 

co l  l ec ted  i n  the  workplace and frnm t he  medical moni tor ing programs. Changes 

i n  methods o r  procedures w i l l  be recommended, as appropr iate,  t o  enhance the 

e f fec t iveness  o f  the occupational hea l th  program and, u l t i m a t e l y ,  t he  hea l th  

and sa fe ty  o f  the  p l a n t  work force. 



Project Management and Support 

B. COST PLANS 
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Rel iabi l i ty-Maintenance Discussion 

APPENDIX 1.0: RELIABILITY-MAINTENANCE DISCUSSION 

A. RELIABILITY 

Because. the  emo on strati on P lan t  w i l l  con ta in  some prototype equipment and 

processes, c e r t a i n  areas w i  1 l be equipped w i t h  more than the  normal commercial 

p l a n t  ins t rumenta t ion  and cont ro ls ,  t o  a l l ow  ana lys is  o f  the  t e s t  operat ion. 

Also, s ince the  p l a n t  i s  planned as the  f i r s t  module o f  a commercial 

p l a n t  and must demonstrate i t s  economic v i a b i l i t y  dur ing  the  demonstration 

phase, i t  w i l l  be designed i n  accordance w i t h  good i n d u s t r i a l  p r a c t i c e  f o r  a 

commercial p lan t ,  w i t h  the  p o t e n t i a l  t o  operate f o r  20 years a t  a cost-  

e f f e c t i v e  product ion ra te .  The p l a n t  w i l l  be designed t o  a t t a i n  design capaci ty  

w i t h  commercially a v a i l a b l e  coal  feedstock, w i t h  a t a r g e t  o f  90% on-stream and 

u t i  1 i z a t i o n  fac to rs ,  a f t e r  t he  i n i t i a l  pe r i od  f o r  commissioning, s ta r t -up ,  

shakedown, and t e s t  operat ion, and a f t e r  completing any mod i f i ca t ions  found 

necessary dur ing  t h i s  per iod.  The p l a n t  w i l l  be designed w i t h  the  equipment 

redundancy, i n s t a l  1 ed spares, opera t i  ng f 1 e x i  b i  1 i t y  , and product- 1 i ne f 7 ex- 

i b i  1 i t y  requ i red  by good i n d u s t r i a l  p r a c t i c e  f o r  commercial operat ion. It 

w i l l  be prov ided adequately w i t h  o ther  f a c i l i t i e s , r e q u i r e d  f o r  long-term 

commercial operat ion, i n c l u d i n g  bu i  1 dings, roads, maintenance f a c i  1 i t i e s ,  and 

spare pa r t s  stock. 

To minimize problems t h a t  might reduce on-stream t ime, which i s  essent ia l  

i n  producing opera t ing  data needed f o r  process eva lua t ion  and the products 

needed f o r  market evaluat ion,  more equipment o r  system redundancy has been 

provided i n  t he  Design Basel ine f o r  p ro to type u n i t s  o r  u n i t s  o f  new app l i ca t i ons  

than normal i n d u s t r i a l  p r a c t i c e  would d i c t a t e  f o r  es tab l ished processes. I n  

most o ther  cases, normal i n d u s t r i a l  p r a c t i c e  f o r  equipment redundancy has been 

f o l  lowed. I n  border1 i n e  cases, an economic t rade-of f  ana lys is  was made, based 

on a two and one-half  year payout, s ince t h i s  i s  the  length  o f  t he  t e s t  operations 

pe r iod  s p e c i f i e d  i n  t he  DOELICRC Contract. 

Examples o f  the  e x t r a  redundancy provided on pro to type u n i t s  t o  improve 

on-stream t ime du r ing  the  t e s t  operat ions pe r iod  inc lude the  f o l l  owing: 

O A spare 100% coal- feed and s lu r ry -prepara t ion  system 

S ix  25% eapaci t y  eoa l -s l  u r r y  feed pumps 
O Four para1 1 e l  25% coal - s l  u r r y  preheater t r a i n s  
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O Spare s lurry-pressure letdown valves 
O A spare f i r s t - s t a g e  separator and heavy-phase handl ing system i n  the 

Kerr-McGee SRC deashing area 
O A spare 100% Kerr-McGee ash concentrate conveyor t r a i n  

, O  A zero-discharge wastewater system, i nc lud ing  an NPDES permi t  

Examples o f  redundancy prov ided i n  accordance w i t h  i n d u s t r i a l  p r a c t i c e  

inc lude the i n s t a l l a t i o n  o f  the  fo l low ing:  
. .  . 

O Spare 100% process pumps 

O. - P a r a l l e l  50% rec ip roca t i ng  compressors 

O. , M u l t i p l e  A i r  Separation Un i t s  w i t h  cryogenic l i q u i d  storage and 

vapor i za t i on  

P a r a l l e l  70% Claus s u l f u r  recovery p lan ts  

Although the  equipment redundancy l e v e l  provided i n  t he  Design Basel ine 

i s  considered t o  be reasonable and well-based, some changes may poss ib l y  be 

made as a d e t a i l e d  R e l i a b i l i t y  Analysis Plan i s  implemented dur ing  Phase I. 

Under t h i s  p lan ,  each Area Contractor w i  11 perform the  Operations Re1 i a b i l  i t y  

Analysis o u t l i n e d  i n  t he  I C R C  Master P ro jec t  Procedure MPP 6-3, Revision 1, 

K e l i a b i l i t y  Analys is  by Area Contractors, a copy o f  which i s  attached. lhese 

analyses w i  9 1 be d i r e c t e d  and coordinated by I C H C ~  s Manager o f  Re1 i ab i  1 i t y  

Engineering, who w i l l  i n t e g r a t e  a l l  r e l i a b i l i t y  considerat ions i n t o  a R e l i a b i l i t y  

Analys is  Report f o r  the  e n t i r e  p lan t .  

During Phase 11, a F a i l u r e  Analysis Plan w i l l  be developed a l so  f o r  

implementation du r ing  commissioninq (Phase 11) and s ta r t -up  and operat ion 

(Phase 111). This p lan  w i l l  p rov ide  uniform procedures f o r  f a i l u r e  analys is  

and data on the  s u i t a b i l i t y  o t  equipment and mater ia ls  f o r  use i n  the  Uemon- 

s t r a t i o n  P lan t  and f u t u r e  commercial p lan ts .  The data w i l l  a lso  be used t o  

update the maintenance and pred ic t i ve /prevent ive  maintenance programs and 

procedures. 

0 .  MAINTENANCE 

The Phases I and I1 cost  estimates' f o r  maintenance and mechanical engi- 

neer ing are based on the fo l l ow ing  scope o f  a c t i v i t y .  
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During Phase I, a maintenance and mechanical engineer ing group i n  the  

Manufacturing Department of I C R C  reviewed mechanical and engineering speci f i- 
cat ions,  equipment spec i f i ca t i ons ,  requests f o r  quotat ions,  b i d  tabu1 a t ions ,  

and equipment se lec t ion ,  f o r  r e l i a b i l i t y  and m a i n t a i n a b i l i t y .  Also, t h i s  

group w i l l  develop a spare-parts p o l i c y ,  and plans f o r  the  prepara t ion  of a 

maintenance management system; a prevent ive maintenance system; a p a r t s  and 

mater ia l  s con t ro l  system; maintenance manual procedures ; standards and catalogs ; 

and a maintenance r e c r u i t i n g  and t r a i n i n g  plan. 

During Phase '11, the  maintenance engineering group w i  l 1 be expanded by 

the  a d d i t i o n  o f  supervisors, profess ionals,  and technic ians,  who w i  11 be 

responsib le f o r  maintenance and mechanical engineering a c t i v i t y  i n  t he  Demon- 

s t r a t i o n  Plant .  I n  a d d i t i o n  t o  implementing the  plans made du r ing  Phase I, 
t h i s  expanded group w i  11 monitor t he  i n s t a l l a t i o n  o f  equipment and machinery, 

review the  inspect ion  and t e s t  procedures, and monitor these t e s t  procedures 

when they are implemented. 

The in fo rmat ion  developed f o r  t he  re1 i a b i  1 i t y  analys is ,  together  w j  t h  

pas t  experience and vendor input ,  w i l l  be used t o  prepare maintenance and 

pred ic t i ve /prevent ive  maintenance programs and procedures. One major o b j e c t i v e  

w i  11 be t o  p lan  t o  take advantage of t he  unscheduled shutdowns an t i c i pa ted  

du r ing  i n i t i a l  operat ion o f  t he  Demonstrati on P lan t  t o  accompl i sh needed 

inspect ions and p r e d i c t i  ve/prevent ive maintenance. 

The f i n a l  a c t i v i t y  i n  the maintenance area p r i o r  t o  commissioning w i l l  be 

r e c r u i t i n g  and t r a i n i n g  mechanics and technic ians.  As commissioning begins 

and progresses i n t o  s ta r t -up  and t e s t  operat ion, the p l a n t  Maintenance and 

Mechanical Engineering Department . w i  11 be ready t o  support t he  operat ions w i t h  

procedures and systems i n  p lace and qua1 i f  i e d  professjonals, supervisors, 

planners, technic ians and mechanics on the  s t a f f .  

The fac to rs  used t o  est imate the  maintenance costs du r ing  commi ss ion ing  

and t e s t  operat ions were based on past  in-house experience and the  experience 

o f  others i n  comparable operat ions. This  experience i nd i ca tes  t h a t  an o v e r a l l  

f a c t o r  f o r  maintenance costs o f  4% o f  investment i s  ,reasonable, prov ided t h a t  

t he  percent  f a c t o r  i s  adjusted f o r  t h i s  s p e c i f i c  type of opera t ion  and t h a t  

t h e  term "investment" i s  defined. Maintenance costs as a percentage o f  inves t -  

ment w i l l  vary among the var ious areas o f  the  Demonstration P lan t ,  due t o  t h e  

type and complexity o f  the area operat ion, t he  amount of p ro to type equipment 

and new technology employed, t he  expected l e v e l  of cor ros ion  problems, the 
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spare p a r t  requ i rements  and cos ts ,  and t he  l e v e l  o f  p reven t i ve  and r e c u r r i n g  

maintenance r e q u i  r e d  t o  suppor t  t he  area. 

A f t e r  I C R C  cons idered such f a c t o r s ,  t h e  maintenance cos ts  as a  percentage 

o f  t h e i r  r espec t i ve  investments were est imated f o r  t h e  severa l  p l a n t  areas: 

SRC Products Area 5.5 

Coke and L i q u i d  Products Area 4.0 

A i r  Separat ion U n i t s  2.0 

Gas Systems Area 4.0 

U t i l i t i e s  a n d . 0 f f  S i t e s  3 .0  

In t he  deflr i  i L ~ U I I  uT Lire investment p o r t i o n  o f  t h c  f a c t o r ,  any ex t r a -  

o r d i n a r y  cos t s  t h a t  would i n f l a t e  t h e  investment beyond t h a t  norma l l y  i n c u r r e d  

on a  comparable p r o j e c t  should be excluded. I n  t h e  case o f  t he  Demonstrat ion 

P l a n t ,  such cos t s  would i n c l u d e  those r e s u l t i n g  f rom t h e  eng ineer ing  and 

des ign ing  o f  p r o t o t y p e  technology; t he  conformance t o  ex t r ao rd i na ry  management 

c o n t r o l  systems; t h e  repeated de lays and schedule changes ou t s i de  t he  c o n t r o l  

o f  p r o j e c t  management; t h e  need t o  i n v e s t i g a t e  and meet spec ia l  environmental  

and i n d u s t r i a l  hygiene r e q u i  re'ments ; and t h e  need t o  mon i to r ,  coord ina te ,  and 

i n t e g r a t e  t h e  des ign among a  number o f  con t rac to r s .  

Exper ience i n d i c a t e s  t h a t  t h e  cos ts  o f  m a t e r i a l s  and equipment c o n s t i t u t e  

approx imate ly  50% o f  p l a n t  i nvesfment i f  t h e r e  are no 'unusual cos ts  t o  i n f l a t e  

t h e  t o t a l  investment.  To compensate f o r  t h e  unusual cos ts  i nvo l ved  i n  t he  

Demonstrat ion P l a n t  p r o j e c t ,  t h e  investment base f o r  t he  c a l c u l a t i o n  o f  main- 

tenance costs  w i l l  be cons idered t o  be tw ice  t he  t o t a l  m a t e r i a l  and equipment 

cos t .  On t h i s  bas i s ,  t h e  maintenance cos ts  a re  es  tinlatecl a s  fo l l ows :  

SRC Products Area 2  x $180,100,000 x  0.055 = $19,810,000 

Cnke and L i q u i d  Products Area . 2  x  $ 72,800,000 x  0 .04 = 5,820,000 

A i r  Separat ion and Hydrogen 
P u r i f i c a t i o n  U n i t s  2  x  $ 32,900,000 x 0.02 = 1,320,000 

Gas Systems .Area 2  x  $141,800,000 x  0.04 = 11,340,000 

U t i l i t i e s ,  O f f  S i t e s ,  Cen t ra l  
Con t ro l  System and Cap i t a l  
Equipment 2' x  $181,500,000 x 0.03 = 10,890,000 

To ta l  Maintenance Costs = $49,180,000 
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APPENDIX 2.0: OPERATING COST ASSUMPTIONS AND SUPPORT DATA 

The assumptions and data t o  support  the  est imate o f  t he  ope ra t i ng  cos ts  

f o r  the  Demonstration P lan t  du r i ng  Phase I11 a re  conta ined i n  t h e  f o l l o w i n g  

attachments. The opera t ing  c o s t  da ta  i s  d i v i d e d  i n t o  f o u r  categor ies:  (1) 

labor ;  (2) chemicals, l u b r i c a n t s ,  and c a t a l y s t s ;  (3) energy; and (4) coa l .  

The p l a n t  u t i  1  i z a t i o n  f a c t o r s ,  which a f f e c t  ope ra t i ng  cos ts  a l so ,  a re  discussed 

i n  Appendix 4.0. D e t a i l s  a re  p rov ided  i n  Attachments, as f o l l ows :  

1. Labor 

A. Staf f ing--See Attachment. A 

B. Rates - FY 1982 1 s t  Qua r te r  D o l l a r s  

1. Exempt $34,32O/yr 

2. C l e r i c a l  14,35O/yr 

3. Nonexempt 20,59O/yr 

2. Chemicals, Lubr icants ,  and Cata lysts- -see Attachments B, C, D, E, and F 

3. Energy 

A. Power--see Attachments B, C, D ,  E, and F 

0. Purchased Fuel--see Attachments B, C, D, E, and F 

4. Coal--see Attachments C and D 

The average s t a f f i n g  a t  t h e  S R C - I  p l a n t  s i t e  du r i ng  Phase 111 has been 

est imated t o  be approx imate ly  757 i n d i v i d u a l s .  Of these, about 210 w i l l  be 

employed on a c o n t r a c t  bas is .  The r e s t  o f  t h e  employees w i l l  be I C R C  employees, 

who w i l l  be supplemented by the  a d m i n i s t r a t i v e  and t echn i ca l  s ta f . f s  a t  Company 

headquarters as needed. The on -s i t e  o rgan i za t i on  i s  t y p i c a l  o f  a  r e f i n e r y  o r  

chemical p l a n t  o f  s i m i l a r  s i ze ,  w i t h  p roduc t ion ,  maintenance, and p rocess .  

departments, admin is tered and supported by a management s t a f f ,  occupat ional  

s a f e t y  and h e a l t h  group, Personnel Depar-t~nent, i n d u s t r f a l  eng ineer ing  s t a f f ,  

and an a d m i n i s t r a t i v e  group t o  handle account ing, p a y r o l l ,  p u b l i c  r e l a t i o n s ,  

t r a f f i c ,  and purchasing. Operat ions and maintenance f u n c t i o n s  w i l l  be organized 

and s t a f f e d  t o  s u s t a i n  opera t ions  on a 24-hours-per-day, seven-days-per-week 

bas is .  

P l a n t  l e v e l  s t a f f i n g  was est imated on a "bottoms-up" bas is ;  i . e . ,  opera t ing  

l a b o r  was est imated f o r  each area on t h e  bas is  o f  p a s t  exper ience, v i s i t s  t o  
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s i m i l a r  operati,ons, discussions w i t h  cont rac tors  and vendors, and experienced 

judgment. Maintenance requtrements. werea estimated as out1 i ned i n  Appendix 1.0, 

Maintenance and R e l i a b i l i t y .  From t h i s  work-force est imate, l i n e  and area 

supervisions were estimated, fo l lowed by estimates o f  personnel requ i red  f o r  

techn ica l  support, and department and p l a n t  management. The hea l th  and sa fe ty  

s t a f f  was est imated by consider ing the  number o f  people invo lved and the  

ex ten t  o f  t h e  planned occupational sa fe ty  and hea l th  program. P lan t  con t ro l  

labora tory  s t a f f i n g  was estimated by a task  fo rce  composed o f  I C R C  Manufactur- 

i n g  and Engineering Technology Department representat ives p lus  personnel from 

A i r  Products and Chemicals, Inc. experienced i n  coal-processing research and 

development and p i l o t - p l a n t  a n a l y t i c a l  procedures. The number o f  personnel 

requ i red  f o r  p l a n t  purchasing and t r a f f i c  was estimated by analyzing the  scope 
1 

o f  work required. F i n a l l y ,  admin i s t ra t i ve  s ta f f i ng  (personnel, accounting, 

s e c r e t a r i a l ,  and c l e r i c a l )  was est imated t o  be commensurate w i t h  the est imated 

s i z e  o f  the p l a n t  s t a f f .  

As i s  customary i n  s i m i l a r  operat ions, secu r i t y ,  j a n i t o r i a l ,  and grounds 

maintenance w i l l  be subcontracted. Also, ra the r  than employ a permanent 

maintenance crew l a r g e  enough t o  handle a l l  p l a n t  maintenance, cont rac tor  

personnel w i l l  be used t o  supplement p l a n t  forces t o  even out  peak loads and 

handle specia l  p r ~ j e c t s  and p l a n t  turnarounds. I C R C  est imated t h a t  an average 

of 210 cont rac tor  personnel w i l l  be employed i n  t . h ~  plant., 175 o f  which w i l l  

be used i n  con t rac t  maintenance. Peak loads, such as p l a n t  turnarounds, are 

expected t o  requ i re  several t imes t h i s  number o f  people f o r  shor t  periods. 

Attachment A summarizes the p l a n t  l e v e l  s t a f f i n g  used f o r  the  Basel ine 

Cost Plan, 

As a r e s u l t  o f  the  add i t i ona l  engineering performed before issuance o f  

the Revised Basel ine, t he  area requirements f o r  chemicals, l ub r i can ts ,  ca ta l ys t s ,  

and energy have bccn r c f i n c d  and the  r e s u l t i n g  rev i s ions  are r e f l e c t e d  i n  t . h ~  

costs shown i n  Attachments B ,  C, D, E, and F. I n  add i t ion ,  these attachments 

a l so  r e f l e c t  rev ised costs f o r  f ue l ,  i. e., f u e l  o i l  and f u e l  gas. These fue l  

costs are based upon the  Energy In fo rmat ion  Admin is t ra t ion 's  (EIA) "1982 

Annual Energy Outlook" (p. 131). The n e t  change i n  these f a c i  1 i t y  costs i s  a 

reduc t ion  of $1,216,000 o r  less  than 1% change. 
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Appendix..2.0, Attachment A . . .  . . .  . - 

6,000-tpd S R C - I  Demonstration P lan t  S t a f f  

Exempt Nonexempt Hourly Tota l  
. . 

3 Plan t  management 

1 Plant  manager . . . .., 
. . '  . . ... - 

Ass is tan t  p l a n t  manager 1 .. . . 

Secretary 1 
, . 

Personnel . . . . 5 
. . 

Personnel manager . . 1 
Ass is tan t  personnel manager 1 

' T ra in ing  d i r e c t o r  1 .  . . 
C le rk  . , . 1 . . 0 . .  

Secretary 1 . . . . 

Heal th and Safety 

D i r e c t o r  ' 

Safety engineer 
I n d u s t r i a l  hyg ien i s t  
P lan t  nurses 
Technicians 
Secretary 

I n d u s t r i a l  .engineering 

Manager 
I n d u s t r i a l  engineer 

Admin is t ra t ion  

Manager 1 
T r a f f i c  manager 1 
T r a f f i c  coord inators 2 
Pub1 i c  i nformat i  on d i  r e c t o r  1 
Pub1 i c  in fo rmat ion  coordinator  1 
Accounting manager 1 
Receivables and payabl es accountant 1 
Plant. accountant. 1 
Payro l l  accountant 1 
Accounting Clerks 
Contract S p e c i a l i s t  1 
Property Adminis t rators . 1  
Purchasing manager 1 
Purchasing specia l  i s t s '  2  
Buyer 1 ,  
Expedi t o r  1 
Clerk  
Secretar ies 
Recept ionis t  
Computer Operator 1 
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Exempt Nonexempt Hourly Total  

Product ion management 

General p roduct ion  manager 
Secretary 
R e l i e f  s h i f t  supervisors 

SRC-process area 

SRC area product ion  manager 
Ass i s tan t  area product ion  managers 
S h i f t  supervisors 
C le rk  
Operators 
R e l i e f  operators 

Gas systems area 

Gas systems area product ion  manager 
Ass i s tan t  area product ion  managers 
S h i f t  supervisors 
C le rk  
Operators 
R e l i e f  operators 

Coke and EBH area - 

Coke and EBH area product ion manager 
Ass i s tan t  area product ion  manager 
S h i f t  supervisors 
C le rk  
Operators 
Re1 i e f  operators 

U t i l i t i e s  aresa -- 

U t i  1 i t i e s  area product ion manager 
Ass is tan t  area product ion  manager 
S h i f t  supervisors 
C le rk  
Operators 
Re1 i e f  operatovs 

Process management 

Process manager 
Secretary 

Qua1 i t y  con t ro l  

Q u a l i t y  con t ro l  manager 
Chemists 
S h i f t  1 eaders 
Laboratory technic ians 
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Exempt Nonexempt Hourly Tota l  

Process engi neer i  ng 

Senior process engi neers 
Process engineers 

Process con t ro l  

Process con t ro l  manager 1 
Process con t ro l  engineers 

' , 2  . . 
Maintenance and mechanical eng. management 2 

Manager 
Secretary 

Maintenance 

Maintenance manager 
Maintenance supervisors 
Maintenance planners 
Clerks 
Mechanics 

Mechanical engi neer i  ng 

Senior mechanical engineer 
Mechanical engineers 
Instrument engineer 
E l e c t r i c a l  engineer 
P ro jec t  engineer 
P ro jec t  techn ic ian  

Mater ia l  s handl i ng 

Mater ia ls  handl i n g  supervisor 
Warehouse supervisor 
Warehouse workers 

Tota l  I C R C  employees - P lan t  

Contractors (average est imate) 

Secur i ty  
Jani  t o r i  a1 and grounds 
Contract maintenance 

Tota l  cont rac tors  

Tota l  average p l a n t  s t a f f i n g  l e v e l  
.. - 

Supervisory diid hour ly  

. . 10 
25 

175 - 
210 - 
757 
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Standard Operat ing Cost Budget Est imate 

U t i l i t i e s  and Outs ide B a t t e r y  L i m i t s  Area 

(Basis: 90% On Stream, 100% Produc t ion  Rate) 
FY 1982 1 s t  Q u a r t e r  $ 

5 E n ~ r g y  

A. Purchased power 

0 .  Sta r t - up  f u e l  

C. Burner maintenance t u e l  

D. P i  l o t  (1 i -quef i ed p e t r o l  eum gas) 

11. Lubes 

I I I. Cata l ys t s  

IV. Chemical s 

TOTAL 
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I .  ~ n e r g y  

A. Purchased Power: 

Ref. : Rust Transm'ittal from E. S. Conner t o  K. D. Sharma/D. J. Blue 
dated 11/4/81 "Design Base1 i ne E l e c t r i c a l  Load Summary. " 

B; Star t -up fue l :  

Ref. Memo: J. A. F i r l e y  t o  A. F. Yen dated 1/2/81; "~emons t ra to in  
P lan t  Star t -up - Fuel Use and SO2 Emission." 

b Fuel f o r  s ta r t -up  3,171 MM Btu (LHV) /s ta r t -up  x 1210 HHv/LVH x 3 
s ta r t -ups /y r  x $6.60/MM Btu (PDC) = $69,00O/yr 

C. Burner maintenance fue l :  

Basi s: 

a. The on ly  burners which have t o  be h i g h l y  r e l i a b l e  are those 
requ i red  f o r  an emergency shutdown o r  those which would be used 
i f  the p l a n t  i s  operat ing i n  a f u e l - d e f i c i e n t  mode. The b o i l e r s ,  
thermal ox id i ze r ,  and Dowtherm heater a re  i n  the  former category 
and the  s l u r r y  heaters are i n  the l a t t e r  category. These 
burners have a normal operat ing use o f  480 MM Btu/hr. 

b. Test f i r e  these burners f o r  e i g h t  hours every th ree  months. 
Assume one o f  these t e s t s  w i l l  'be s a t i s f i e d  dur ing  a s ta r tup .  

c. Add i t i ona l l y ,  assume t h a t  one t e s t  can be c a r r i e d  out  when the 
p l a n t  i s  i n  an operat ing mode which requ i res  LPG f o r  f u e l .  The 
f u e l  o i l  burned dur ing  t h i s  t e s t  w i l l  f r ee  an equ iva len t  amount 
o f  LPG f o r  sa le r e s u l t i n g  i n  no ne t  cost .  

d. Cost = 480 MM Btu/hr x 8 h r  x 2/yr  x $6.6O/MM 0 t u  
Cost = $51,00O/yr 

D. P i l o t  (LPG) 

1. Assume on-stream f a c t o r  = 97% 

2. LPG f o r  p i l o t s  and f l a r e s  6.4 MM Btu (LHV)/hr x 1.10 HHV/LHV x 
8,760 h r / y r  x 0.97 x $5.60/MM Btu = $335,00O/yr ' 

11. Lubes 

Lube costs a t  $1.98/hp 36,120 kW (per T. Damas 12/18/81) + 0.75 kW/hp x 
1.98/hp = $95,00O/yr 

a Mean c o r r e c t i o n  f a c t o r  t h a t  accounts f o r  t r a n s i t i o n  per iods d i f f e r e n t  from 
normal load, i . e . ,  s tar t -ups,  shutdown, cont inuat ion  o f  u t i l i t i e s  and support 
areac du r ing  shutdown, standby switchover, eLc.  

b ~ H V  and HW lower and h igher  heat ing  values, respect ive ly .  
2-7 
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. . .  
111. Catalysts 

Boiler feedwater 
Potable water 

Total $48,00O/yr 

IV. Chemicals 

A. Waste treatment 

1. Wastewater $1,359,200 
2. Process water 57,300 
3. Cool ing water 421,300 
4. Potable water 1,600 
5. BFW 204,600 

Total $2,044,000 . 

B. Solids handling 84,000 ' 

C. Laboratory . 30,000 

Total chemicals $2,158,000/yr 
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P.nnwa1 Cost o f  Cata lys ts  and Chemicals 

Consumption Annual Annual 
~ r e a ~  Rate Consumption U n i t  P r i c e  Cost 

Hydrazi ne BFW 10 Ib/day 330 l b  $2.50/1 b 800 

Cyclohexyl ami ne BFW 

D i -  o r  Trisodium phosphate 
o r  mix 

S u l f u r i c  acid,  93% (BFW and CS) 10,500 1 b/day 1,730 tons $100.24/ton 173,000 

S u l f u r i c  acid, 93% WWT 5,500 Ib/day . 910 tons $100.24/ton 91,200 .. , 

Caust ic  soda BFW 170 gpd/day : - '  . 55,100 gal  . -  . '. $0:86/gal 48,200 

Rock s a l t  BFW 193 lb/day 63,700 l b  '$0.036/lb 2,300 

Sodium B i s u l f i t e  BFW 1.5 Ib/day 500 l b  $0.033/1 b 200 

N 
Sodi um B i  su l  f i t e  bMT 500 lb/day 165,000 l b '  $0.22/1 b 104,500 

A Cool ing tower i nh ib .  C W 437 lb/day 144,000 l b  $2.12/1 b 305,000 

Chlor ine CW 1,719 1 b/day 568,000 l b  $0.115/1 b 65,300 

Chlor ine POT and PROC W 315 Ib/day 113,000 l b  $0.115/1 b 13,000 

Sodi um hexametaphos . POT W 1 lb/day 400 l b  $0.67/1 b 300 

L i q u i d  alum. , 49% PROC W 75 gpd ,. 25,000 ga l  $0.36/gal 8,900 

L i q u i d  alum., 49% W 240 gpd : 79,200 ga l  . $0.36/bal' 28,500 
. . . 

Quick  1 ime (96% CaO) WWT 3,000 Ib/day 990,000 l b .  .$0:0266/1b 
C 

26,300 

Lime (CaG) PROC W 3,00Olb/day . 990,0001b -. $0; 029/l  b . . 28,700 

P o l y e l e c t r o l y t e  PROC W 48 lb/day 15,900 1b $0.50/1 b 8,000 

F e r r i c  ch, lor ide,  42% WWT 100 gpd 36,300 gal  $1.10 ga l  - 39 ; 900 

Phosphoric a c i d  WWT 35 gpd 11,500 gal  $3.53/gal . 40,800 

a EFW, boiler feedwater; CW, cooling water; W, wastewater treatment; POT W, potable water; PROC W, process water 



Appendix 2.0, Attachment B 
(continued) 

Consumpti on Annual Annual 
~ r e a "  Rate Consumptian Un i t  P r i c2  Cost 

Hydrogen peroxide , 50% 
~e f oamer 

Emulsion breaker 

Manganous su l fa te ,  30% 

Dry polymer 

Fe r r i c  su l fa te ,  20% 

Scale i n h i b i t o r  

Granular a c t i v l a t e d  carbon 

Powdered ac t i va ted  carbon 

Wetting agent 
N 

,L Crust ing agent 
0 

WWT 

WWT 

WWT 

WWT 

WT 

WWT 

ww 
WWT 

WWT 

SRCicoal 

S RC 

60 gpd 

60 gpd 

160 gpd 

30 gpd 

200 lb/day 

60 gpd 
120 gpd 

N. A.. 

300 Ib/day 

N. A.  

N. A. 

20,000 gal.  

20,000 gal 

52,800 gal 

9,900 gal 

66,000 lb 

20,000 gal 

40,000 gal 

N. A.  

99,000 lib 

3,165 gal 

31,350 gal 

a BFW, b o i l e r  feedwziter; CW, coo l ing  water; WWT, wastewater treatment; POT W: potable water; mOC W, process water. 
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A. Power 
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Standard Operat ing Cost Budget Est imate 

Support Processes 

(Basis: 90% On Stream, 100% Produc t ion  Rate) 
FY 1982 1 s t  Q u a r t e r  $ 

B. Fuel o i l  

C.  LPG 

11. Lubes' 

111. Ca ta l ys t s  

I V .  Chemicals 

V. Other v a r i a b l e s  

A. Coal 

B. Purchased l i q u i d  
n i t r o g e n  

To ta l  

Gas Systems 
( i n c l u d i n g  HPU) 

, $ /y r  
ASU 
$ / y r  

6,313,000 
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Phase I11 Standard Cost Budget Est imate 

I. Energy 

, A. Power 

1. G a s  System ( i nc lud ing  HPU) 

Ref. : I C R C  l e t t e r  t o  RMP "Gas. Systems U t i l  i t i e s  f o r  Normal 
Case," L e t t e r  No. ICRC/RMP-L-742, G. M. Adamshick t o  E. J. J i r u s ,  
1/10/83. 

Cost. = 31,326 kW x 24 hr jday x 365 day/yr x 0.95 x $0.03/kw h r  
= $7,821,000/yr 

2. ' ~ i r  Separation U n i t  

23,511, kW operat ing motor load) = 25,280 kw a. I npu t  power = ( 
(0.955 - 0.005 - 0.02) 

b. Cost = 25,280 kW x 24 hr/day x 365 day/yr x 0. 95a x $0.03/kW 
h r  $6,313,000/yr 

B. Fuel . O i l  

1. Gas Systems ( i nc lud ing  HPU) 

a. GKT g a s i f i e r s :  basis ,  one s ta r t -up  per  week a t  5,000-gal 
!!sage 12 mo/yr x 5 ,UUlJ ga l /wk x 4.33 wk./mo x U. 95 x U. 14 MM 
Btu/gal x $6.60/MM Btu  = $228,000 

b. S h i f t  s ta r t -up  heater: basis,  th ree  s ta r t -ups  per  y r  x 
1.1 HHV/LHV x 15 MM Btu/hr x 8 hr /s ta r t -up  x $6.60/MM Btu 
= $2,600 (usage r a t e  est imated due t o  vary ing  cond i t ions)  

c. Mcthanator s ta r teup  heater (4.58 MM Btu/hr) at th ree  
s ta r t -ups /y r  f o r  12-hr heatup c y c l e '  
4.50 MM Btu/hr x 12 hr /s ta r t -up  x 1.1 HHV/LHV x $6.60/MM Btu  
x th ree  s ta r t -ups  = $1,20O/yr 

2; Gas Systems and IiPU Summary 

GKT g a s i f i e r s  $228,000 
S h i f t  heater 2,600 
Methanator heater 1,200 

a Mean co r rec t i on  f a c t o r  t h a t  accounts f o r  t r a n s i t i o n  per iods d i f f e r e n t  f r o m  
normal load, i . e . ,  s tar t -ups,  shutdown, cont inuat ion  o f  u t i l i t i e s  and support 
areas dur ing  shutdown, standby switchover, e t c .  
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C. Purchased LPG 

1. Gas Systems and HPU 

a. GKT g a s i f i e r :  bas i s ,  t h ree  cont inuous f l a r e s  a t  100 sc fh  
t o t a l  CH4 equ i va len t  1,008 s c f / h r  x 1,000 B tu /sc f  x $5.60/MM 
B tu  x 24 hr/day x 365 day/yr x 0.95 = $47,000 

b. Beavon U n i t  reduc ing gas generator  (RGG): bas is ,  cont inuous 
use LPG a t  4.607 M scfh.  4.607 M s c f / h r  x 2.5 M B tu / sc f  x 
$5.60 MM B tu  x 24 hr/day x 365 days/yr x 0.95 = $537,000 

c. SRU thermal o x i d i z e r :  est imate,  1.5 M s c f h  w i l l  keep u n i t  
i n  h o t  standby o f  CH4 equ i va len t  heat. 1.5 M s c f / h r  x 1 . 0  
M B tu /sc f  x $5.60/MM B tu  x 24 hr/day x 365 days /yr x 0.95 
= $70,000 

d. ' Claus s ta r t -up :  bas is ,  each u n i t  has 95% on-stream time. 
S ta r t -up  i s  l% o f  downtime o r  4 days /un i t  p e r  year.  
16.9 M s c f / h r  x 2.5 M B tu /sc f  x $5.60/MM Btu  x 24 hr/day x 
4 days /un i t  x .  2 u n i t s  = $45,000 

2. Gas systems and HPU summary 

GKT g a s i f i e r  f l a r e  $ 47,000 
Beavon RGG 537,000 
SRU thermal o x i d i z e r  70,000 
Claus s ta r t - ups  45,000 

3. ASU: none 

IT. I-1.1hes 

1. Gas 'Systems and HPU 

Lube o i l :  bas is ,  $1.98/yr pe r  connected motor hp; 31,326 
connected motor kW; $1.98/yr pe r  hp x 31,326 x 1 hp/0.75 kW = 
$83,00O/yr 

2. ASU 

Lube o i l :  bas is ,  $1.98/yr per  connected motor hp; 23,500 kW 
connected; $1.98/yr pe r  hp x 23,500 kW x 1 hp/0.75 kW = $62,00O/yr 

111. Ca ta l ys t s  

1. Gas Systems and HPU 

a. Raw gas cornpr~ssor area: (NOx), 650 f t3 x $200/ f t3  x, 
1 i fe/2 y r  = $65,00O/yr 
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b. S h i f t  (BASF, K8-11): 5,825 f t3 x $300/ f t3  x l i f e / Z y r =  
$874,00O/yr 

c.  HPU (L inde mole s ieve,  ED-2380): 1,650 f t3 x $ 7 5 / f t 3  x 
l i f e / 4  y r  = $31,00O/yr 

3 d. Claus i K a i s e r ,  5-210): 6,300 f t  x 0.7 (ECP s i z e  change x 
$ 2 5 / f t  x l i f e / 2  y r  = $55,00O/yr 

3 c. BSR (UC, C-29-2): 640 ft3 x $175/ f t  x 1 i f 4 2  y r  = $56,00O/yr. 

f. Methanat ion a d d i t i o n  (Kata lco,  32-4 and 471 and 11-3 
types) :  

3 615 ft3 ($137/ f t3)  + 350 f t3 ( f164 / f t3 )  1 350 f t3 ( $ 2 5 3 / f t - )  
2-yr  l i f e  2 -y r  1 i f e  4 -y r  l i f e  

2. ASU 

Charcoal f o r  d i r e c t - c o n t a c t  a f t e r c o o l e r  (DCAC) makeup water 
d e c h l o r i n a t o r  vessels.  Hydrocarbon vessel beds. Est imated 
$12,00O/yr 

I V .  Chemicals 

1. Gas Systems and HPll 

a. B o i l e r  chemicals: bas is ,  t r e a t  308,000 I b / h r  MP and LP 
steam drums, a l l  condensate re tu rn .  Est imate 15 drums per  
mo a t  $500/each. 15 drurns/mo x 12 mo/yr x 0.95 x.$500/drum 
= $85,50O/yr 

b. Freon: bas is ,  50 Ib/day makeup t o  Selexol  and HPU c h i  1 l e r s  
50 I b/day x $0.40/1 b x 365 days/yr x 0.95 = $7,00O/yr 

c.  DEA: bas is ,  14 gal/day makeup ra tes ,  14 gal /day x $5.00/gal 
x 365 days/yr x 0.95 = $24,000/yr 

d. Selexol : bas ls ,  150 1 b/day makeup r a t e ,  150 1 b/day x 
1 ga1/8.64 l b  x $10.80/gal x 365 days/yr x 0.95 = $65,00O/yr 

e. HPU scrub o i  1: same as DEA = $24,00O/yr 

f. GKT f l o c .  agent: bas is ,  0.95  kg/hr a t  $l.OO/lb, Nalco 225 
0.75 kg/hr x 2.2 lb /kg  x 365 days/yr x 24 hr/day x 0.95 = 
$14,00O/yr 

g. NCAR co r ros ion  i n h i b i t o r :  bas is ,  es t imate  a t  $12,00O/yr 

h. DEA/Selexol s i de  stream precoa t  f i l t e r  a i d  est imated a t  
$12,00O/yr 
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i. S t r e t f o r d  so lu t ion :  basis ,  no cent r i fuges  and makeup r a t e  
per  day per  Ralph M. Parsons'memo (P/ICRC-L-518), 18 August 
1981. $1,292/day x 365 days/yr x 0.95 = $448,00O/yr. 
Plus annual rep1,acement o f  e n t i r e  340,000-gal inventory  a t  
10$/gal waste disposal cos t  = $34,00O/yr 

j. Caust ic soda: 

Area - 50% NaOH usage r a t e  

D EA 
Beavon 
G KT 

k. Lime: 1,203 l b /h r  i n  Mater ia l  Balance: 1,203 l b / h r  x 
8,760 h r / y r  x 0.9 x $0.209/lb = $275,00O/yr 

2. ASU: none used 

V. ' Other va r i ab les  

A. Raw mate r ia l s  

1. Gas. Systems. and HPU 

a. Coal t o  g a s i f i e r s  a t  446 tons/day, 446 tons/day x 2,000 
l b / t o n  x 0.0129 MM B tu / l b  (dry) x $1.62/MM Btu  x 365 
days/yr x 0.95 x 1.03 ( loss)  = $6,658,000 

b. Oxygen/nitrogen c o s t . w i l 1  be a l l oca ted  from ASU power cos t  

c. KMAC i s  by-product from SRC area 

2. ASU: none used 

B. Purchased 1 i q u i d  n i t rogen 

1. Gas systems and HPU 

HPU: 10% o f  40 ton/day maximum requirement. 40 'tons/day x 
0.10 x 365 days/yr x 0.95 x $80/ton = $111,00O/yr. 

'2. ASU: none 
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Standard Operat ing Cost Budget Est imate 

SRC Area 

(Basis:  90% On Stream, 100% Product ion Rate) 
FY 1982 1 s t  Qua r te r  $ . 

I. Energy 

A.  Power. 

B. S ta r t - up  f u e l  

C. P i l o t  

11. Lubes 

111. Ca ta l ys t s  

I V .  Chemicals 

V. Other v a r i a b l e  cos t s  

T o t a l  
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I. Energy 

General assumptions: . . 

1. 90% On-stream at 100% of design rates 

2. Use Design Baseline dated 22 October 1982 for rates, material, 
and energy usage 

3. Three total shutdowns per year 

4. First-quarter FY 82 prices 

A. Power 

1. Assumptions used in calculations: 

a. Average motor efficiency = 94% 

b. 4,160 V: ' transformer (2) and line losses = 2.5% 

c. 480 V: transformer (3) and 1 ine losses = 3.5% 
. . 

2. SRC 

a. Operating bhp of process motors = 17,013 

b. Power required for motors = 17,013/(0.94) = 18,099 hp 

c.' 18,099 hp = (10,735 hp at 4,160 VAC) + 7,364 hp at 480 VAC) 

d. 4,160 VAC distribution loss = 2 transformers x l%/trans. 
+ 0.5% line loss = 2.5% 

480 VAC distribution loss = 3 transformers x %/trans. + 
0.5% line loss = 3.5% 

e. Total load = 10,735 hp x 1.025 + 7,364 x 1.035 = 18,625 hp 

f. Cost = (18,625 hp ~ ~ 0 . 7 4 5 7  (24 hr/day) x (365 days/yr) 
($0.03/kW hr)(O. 95) = $3,467,000/yr 

B. Start-up fuel: 

1. Fuel oil will be used to fire the process heaters at one-half 
design rate for 60 hr during the start-up following each of the 
three shutdowns. 

2. 424 MM Btu/hr x 3 x 0.50 x 60 x 1.1 HHV/1.0 LHV = 42,000 MM Btu/yr 

a Mean correction factor that accounts for transition periods different from 
normal load, l . e . ,  start-ups, shutdown, continuation of utilities and support 
areas during shutdown, standby switchover, etc. 

2-17 
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3. Since t he  i n c i n e r a t o r  w i l l  be loaded o n l y  du r i ng  upsets o r  
turnaround,  budget 6,000 MM Btu/yr  f o r  f u e l  o i l  t o  t he  burner  

4. (42,000 + 6,000) $6.60/MM B t u  = $317,00O/yr f o r  f u e l  o i l  

I n t e r m i t t e n t  power ( e l e c t r i c  heat  t r ac i ng ) :  none used 

C. P i l o t  (LPG): purchased f u e l  

1. LPG w i l l  be used f o r  p i l o t  f u e l  I n  a l l  f l r e d  heaters.  Est imate 
LPG use t o  be 1% o f  f u e l  use i n  f i r e d  heaters  

2. 424 x 0 .01 (7,884 h r  + 3 x 60 h r )  = 34,200 MM Btu /y r  

3.  34,200 x 1.1 HHV/LHV x $5.6O/MM B t u  = $2 11,00O/yr f o r  LPG 

11. Lubes 

Lubr ican ts  based on $1.98/hp. Basis i s  the  r a t e d  hp o f  normal ly  operated 
equipment p l u s  25% o f  t he  hp o f  spare and standby equipment. (22,410 + 
0.25 x 20,000) 1.98 = $54,70O/yr 

111. Cata lys ts :  none 

I V .  Chemical s 

A. Deashing s o l v e n t  

I. Makeup r a t @  from heat  and ma te r i a l  balance ad jus ted  f o r  r e t u r n  
from g a s i f i e r  area i s  GO5 l h / h r  

3 .  659,726 g a l / y r  x $1.45 gal = $956,603/yr 

B .  Dowtherm 

1. System volume est imated by C a t a l y t i c ,  30,000 ga l  

2. L i f e  expectancy of Dowtherm opera t ing  a t  650°F i s  28-40 mo 

3.  Assuming a l i f e  o f  34 mo., 30,000/34 x 12 = 10,600 g a l / y r  w i l l  
be requ i red  f o r  replacement 

4. I n  a d d i t i o n ,  an est imated 5.,000 g a l / y r  w i l l  be l o s t  t o  t he  
process o r  e f f l u e n t  system, due. t o  leaks  and m a t e r i a l  l o s t  when 
d r a i n i n g  equipment f o r  maintenance. 

5. Cur ren t  p r i c e  $1.43/ lb de l i ve red .  (10,600 + 5,000) g a l / y r  X 
8.,82 1 b/gal  X $1.43/1 b = $197,00O/yr. 
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C. Mi scel laneous . . 

. . 
Antifoams, de-emulsifiers, dust supressants, boiler treatment, 
anti-stick compounds for solidifiers, soda ash for washing heater 
tubes, etc. Estimate $10,00O/yr. 

. . 

V. Other variable costs 

Coal 

1. 5,590 tons/day x .90 'x 365 dayLyr x 1.03 1 osses = 1,891,400 
tonslyr (Dry Basis) 

2. 1,891,400 t ~ n s / ~ r  x 2,000 ib/ton x 12,900 ~tu/lb x $1.62/MM Btu 
= $79,053,000 . 
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Standard Operat ing Cost Budget Est imate 
. ... 

Coke and L i q u i d  Products' Area 
. 

(Basis: 90% On-Stream, 100% Product ion Rate) 

FY 1982 1 s t  Qua r te r  $ 
.. - .  

Expanded-Bed 
Hydrocrac ker  

Coker Cal c i  ner  . . (h igh-conversion) 
$/y r ' .  $/yr $ / y r  

. . .  . . . ,  . 
1; Energy 

A. Power $300,000 ' $731,000 $2,369,000 

0 .  I n t e r m i t t e n t  77,000 - - 47,000 
pnwer 

D. S ta r t - up  Fuel 23,000 107,000 
.!, . . ' 43,000 

E. P i l o t  (LPG) ' ' 33,000; .$ 

. , .  

. .  . 6,*000 . '  
. . 2'3,000 

11. Lubes 8,009 .8.,000 . . 36,000 

111. Ca ta l ys t s  - - - --- 3,396,000 

I V .  Chemical s 9,OQQ~ - .- 231,000 ' 690,000 

$450,000 $,I, 083,000 
. . 

'$6,604,000 
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I .  ENERGY 

A. Power 
: . . ., 

1. Coker 

a, . ~ n f o r m a t j o n  ,'so.urce: drawing no. 00-13-600010, r e v i s i o n  C 
. . 

b. Normal ope ra t i ng  p o w e r =  1 ,334 .KVAwi th  assumed p . f .  = 0 . 9  

c. C o n v e r t i n g o f  p . f .  .. . . = 1 . 0 .  , . P , , = 1 , 3 3 4 x 0 . 9 = 1 , 2 0 1  kW 

d. Cost = 1,201 kW (24 hr/day)($O. 03/kWhr)(365 days/yr)  
(0. 95a) = $300,00O/yr 

2. Ca l c i ne r  

a. ~ n f o r m a t i o n  ' source: drawi i ~ g  no. 00-13-600010, r e v i s i o n  C 

b. Normal ope ra t i ng  power = 3,254 KVA w i t h  assumed p. f. = 0.9 

d. Cost = 2,929 kW (24 hr/day)($O. 03/kWhr)(365 days/yr)(O,. 95) 
= $731,00O/yr 

3. Expanded Bed Hydrocracker 

a. I n fo rma t i on  source: drawing no. 00-13-60001D, r e v i s i o n  A 
and m o t o r ' l i s t  from Basel ine Manual 

b. Normal ope ra t i ng  power = 10,546 KVA w i t h  assumed p . f .  = 
0.9 

d. Cost = 9,491 kW (24 hr/day)(365 days/yr)($O. 03/kWhr) 
(0.95) = $2,369,000/yr 

B. I n t e r m i t t e n t  power ( e l e c t r i c  heat t r a c i n g )  

1. Coker 

a. E l e c t r i c  heat  t r a c i n g  (EHT) power = 200 kW (Source: drawing 
no. 00-13-60001D, r e v i s i o n  A )  

b. Assume 20% cont inuous ope ra t i on  f o r  i ns t rumen ta t i on  heat 
t r a c i n g  and 80% f o r  s t a r t - ups  and shutdowns 

a 
Mean c o r r e c t i o n  f a c t o r  t h a t  accounts f o r  t r a n s i t i o n  pe r i ods  d i f f e r e n t  f rom 
normal load,  i . e . ,  s t a r t - ups ,  shutdown, c o n t i n u a t i o n  o f  u t i l i t i e s  and suppor t  
areas du r i ng  shutdowns, standby swi tchover ,  e t c .  
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c. EHT c o s t  - (cont inuous)  = 200 kW (0.2) (24 hr/day)(365 
days/yr )  (0.95) ($0.03/kW) = $10,00O/yr 

d. EHT c o s t  - ( i n t e r m i t - t e n t )  = 200 kW (0.8) (24 h r / s t a r t - u p  
and shutdown)(6)(0.95)($0.03/kWhr) = $656.64/yr 

e. Water j e t  pump o p e r a t i o n  c o s t  ( i n t e r m i t t e n t )  = 1,419 KVA x 
0.9 x (5 hr /day)(365 days/yr)(O. 95) x (0.03) = $66,00O/yr 

f. T o t a l  c o s t  = $9,986.40 + $656.64 + $66,40O/yr = $77,000 

2. Expanded Bed Hydrocracker  

a. Power = 832 kW (Source: drawing no. 00-13-60301D, r e v i s i o n  C )  

b. Assume 20% cont inuous o p e r a t i o n  f o r  i n s t r u m e n t a t i o n  heat  
t r a c i n g  and 80% f o r  s t a r t - u p s  and shutdowns 

c. Cost (cont inuous)  = 832 kW (0.2)(24 hr/day)(3G5 days/yi-.) 
(0.95)($0.03/kWhr) = $41,537.92/yr 

d. Cost ( i n t e r m i t t e n t )  = 832 kW. (0 .8) (48 h r / s t a r t - u p  and 
shutdown)(6)(0.95)($.03/kWhr) = $5,463.24 

e. T o t a l  c o s t  = $41,536.92/yr + 5,463.24/yr = $47,00O/yr 

S t a r t - u p  f u e l  

1. Cnker 

a. Fuel  r e q u i r e d  - 44.16 MM Btu /hr  (source - U t i l i t y  Summary) 

b. Assume 24 h r  s t a r t - u p  and t h r e e  s t a r t - u p s  a year  

G, Costs - (3 )  (4.4.16 MM B tu /h r )  x 1.1 tiI~.IV/LHV x (24 h r / s t a r t - u p )  
($6.60/MM B t u )  - $23,00O/yr 

2. C a l c i n e r  

. Fuel  r e q u l r e d  f o r  s t a r t - u p  - iSS.  b /  MM B tu /h r  (Source: 
1lt.i 1 i t.y C,~.~rnrnary) 

b. Assume a 36-hr  s t a r t - u p  and t h r e e  s t a r t - u p s  a y e a r  

c .  Costs = (3)(135.67 MM B tu /h r )  x 1.1 HHV/LHV x (36 H /s ta r t -up )  
($6.60 MM Btu)  = $107,00O/yr 

3. Expanded Bed Hydrocracker 

a. Fuel  r e q u i r e d  f o r  s t a r t - u p  = 40.7 MM Btu /h r  (Source: Fuel 
Requirements Summary i n  LC-Finer Base l ine )  
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b: Assume a 48-hr s t a r t - u p  and t h r e e  s t a r t - u p s  a y e a r  

c .  Costs = (3)(40.7 MM B t u / h r )  x 1.1 HHV/LHV x (48 h r / s t a r t - u p )  
($6.60 MM B tu )  = $43,00O/yr 

D. P i l o t  Opera t ion  

1. P i l o t  gas consumption = 70,000 B t u / h r  p e r  bu rner  o r  1.67% o f  
t o t a l  hea te r  d u t y  (source:  c o n v e r s a t i o n  w i t h  P.erry Russo o f  
Lummus) 

2. Cnker 

a. P i l o t  LPG use ='(0.0167)(44.982 MM B tu /h r )  = 0.7512 B t u / h r  

b. Cost = 0.8425 MM B tu /h r  (24 hr /day) (330.  days/yr)($5.60/MM 
Btu )  = $33,00O/yr 

3. C a l c i n e r  

a. P i l o t  LPG use = 0.14 MM B t u / h r ,  o n l y  (2)  burners  

b. . 
Cost = 0.14 MM B t u  (24 hr/day)(330 days/yr)($S. 6O/MM Btu )  
= $6,00O/yr ' 

4. Expanded Bed Hydrocracker (h igh-convers ion)  

a. P i l o t  LPG use: (0.0167) (31.6 MM ~ t u / h r )  = 0.5277 B tu /h r  

b. Cost = 0.5277 MM B tu /h r  (24 hr/day) (330 days/yr )  ($5.60/ 
MM B tu )  = $23,00O/yr 

11. Lubes 

A .  Coker t 

1. Power = 4,188 i n s t a l l e d  horsepower 

2. L u b r i c a n t  c o s t  = $1.98(4,188) = $8,00O/yr 

B. C a l c i n e r  

1. Power = 4,385 i n s t a l l e d  horsepower 

2. L u b r i c a n t  c o s t  = $1.98(4,385) = $8,00O/yr 

C.  Expanded Bed Hydrocracker . 

2, 
1. Power = 17,300 i n s t a l f l e d  horsepower 

2. Steam t u r b i n e  = 727 r a t e d  hp ( r e c y c l e  compressor) 

3. L u b r i c a n t  c o s t  = (17,300 + 727)($1.98) =.$36,000 y r  
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111. Cata lys t  Cost b 

A .  Coker: no c a t a l y s t  used 

B.  Calciner:  no c a t a l y s t  used 

C.  Expanded Bed Hydrocracker (high-conversion) 

a. Ca ta lys t  addi t ion  r a t e  = 0.61  lb/bbl (based on bench-scale 
pi l o t  t e s t s )  

b. . SRC fccd - 886 tpsd  (2 ,000 lb / ten) (n .n37  lh/~al)(l 7)(42 ~~d!/! . l! .Il)  
= 4,217 bpsd 

c .  Cata lys t  addi t ion  r a t e  = 0 .61  lb/bb1(4,217 bpsd) = 2,572.5 Ib/day 

61. C a t a l y t t  c o s t  - 2,572.2 1 b/day (330 days/yr) (54.001'lb) = 
$3,396,000/yr 

IV. Chemicals 

a .  Coker 

1. Anti foam 

a. Rate = 15 Ib/day (source: Uti 1 i t y  Summary) 

b.  Cost of chemical = $1,82/lb 

c .  Chemical cos t  = 15 lb/day(330 days/yr) ($1.82/ lb)  = $9,000 

. Chemical cos t  provided by Nalco Chemical Company 

2 .  Soda ash 

a.  Rate = 1 ton/yr (assumed) 

b ,  Design purpose i s  for; wdsl~ i r iy  sl;ainlcss s t e e l  on shutdown 
t o  prevent s t r e s s  corrosion 

c.  Costs = $112/yr 

d ,  , Chemical c o s t  prnvided hy A1 1 icd Chemical Company 

B. Calciner  

1. Ethylene glycol 

a .  Rate = 500 ga l /y r  

b. Cost = $3.44/ga1 

b ~ a t a l y s t  cos t  was determined by averaging She l l  324 ($3 .80/ lb) ,  Armak-KF-840 
($3.90/Pb),  and American Cyanamid KDS-1442 ($4 .30 / lb ) .  Curren t ly ,  Wilsonvi l le  i s  
u t i l i z i n g  IDS-1442, and the  bench-scale p i l o t  t e s t s  were performed on She l l  324. 

2-24 
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c. Chemical cos ts  = 500($3.44) = $1,72O/yr 

d. Chemical c o s t  p rov ided  by PPG 

2. Dedusting o i l  

a. Design r a t e  maximum = 0.5 w t %  o f  anode grade coke r a t e .  
Rate = 0.005(600 tpsd)(2,000 l b / t o n j  = 6,000 Ib/day 

b. Assume u t i l i z i n g  heavy f u e l  o i l  f o r  dedust ing o i l  a t  
$34/bbl 

c. Cost of chemical = 6,000 lb/day(330 days/yr)  ($34/bbl)  
(1/42 bb l  /ga l  ) (W8.337) = $192,258/yr 

3. Caust ic  Soda 

a. .Assume 4 days pe r  year  o f  c a l c i n e r  ope ra t i on  w i t h  t h e  DEA . 

u n i t  down. Purchased c a u s t i c  soda w i l l  be used t o  rep lace.  
the  spent DEA s o l u t i o n  as scrubber makeup 

4. Ca lc iner  BFW chemicals ( c h e l a t i n g  agent) (Source: Betz) 

a. Steam produc t ion  125,000 I b / h r  

b. ' Chemical - i n j e c t i o n  r a t e  = 0.382 gal ,  pe'r '100,000 1 b /h r  
steam produc t ion  

c. Chemical c o s t  = $9.09/gal 

d. Costs per  yea r  = 0.382 ga l  pe r  100,000 lb/hr(125,000 
lb/hr)($9.09/qa1)(24 hr/da.y)(330 days/yr)  = $34.377/yr 

C. Expanded Bed Hydrocracker 

1. F i l m i n g  amine 

a. I n j e c t i o n  r a t e  (based on ~ a l c o  exper ience) = 10 ppm o f  
stream r a t e  o r  2.14 l b / h r  

b. Phase I r a t e  = 2.8 l b / h r  (h igh-convers ion)  (Basel ine Book) 
3. i I b / h r  ( low-conversion) 

c.  Assume.Phase I r a t e  u n t i l  study completed by chemical 
vendor 

J .  

d. Costs = 2.8 lb /h r (24  hr/day)(330 days/yr) ($0.86/ lb) = 
$19,07l /yr  

e. Chemical cos ts  p rov ided  by Nalco Chemical Company 
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:. .1., ' , . .  . . . . .  

2. Neu t ra l  i z i  ng ami ne 
. . a  . . . . .  . .  . 

a. Ca lcu la ted  i n j e c t i o n  r a t e  based on Nalco exper ience = 10 
ppm o f  stream r a t e  o f  0.79 I b / h r  

b. Phase I r a t e  = 0.4  I b / h r  (h igh-convers ion)  
. , . .. . . . . 

c .  Assume Phase I r a t e  u n t i l  s tudy completed by chemical 
vendor 

.';.:.e;:' Chemical c o s t  p rov i ded  by Nalco Chemical Company 

3. . Seal 01 l 

' a .  Rate = 0.25 gpm pe r  e b u l l a t i n g  pump (source: Lummus 
Eq1.1ipmcnt S p e c i f i c a t i o n s )  

b. Scal o i l  u t i l i z e d  i s  Witco LP-100 

c .  Cost o f  chemical = $2.81/gal 

d. Cost = 0.25 gpm(2)(60 min/hr)(24 hr/day) (330 days/yr)  
($7.81 /ga 1 ) = $667,656/yr . . 

e. Chemical c o s t  p rov ided  by Wi tco Chemical Company 
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Standard Operating Cost Budget Estimate 

Hydrotreater ~ r e a  . 

(Basis: 90% On Stream, 100% Production Rate) 

, . 
r 3 

. . 
I .  Energy d '  ' 

A. Power . I : .  .. . $171,000 

B. Fuel o i l  . . -- 
C. LPG 11,000 

I I .  Lubes 2,000 

111. Catalysts 

IV. Chemical s 

V .  Other variables 

A. Coal, , , 

B. Purchased l iquid nitrogen 
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I. Energy 

A. Power 

1. Assumptions used i n  ca l cu la t i ons :  motor e f f i c i e n c y  (av) = 
93.5% t ransformers and l i n e  lossess = 2.5% (2 and 0.5%, respec- 
t i v e l y )  

2. Shaf t  power: ECP est imate o f  624 kW 

I n p u t  power = 624 kW 
(n. 935 - 0.005 - 0. Q20) = 686 kW . 

4. Cost = 686 kW x 24 hr/day x 365 days/yr x 0.~95 x I b  .03/kWhr = 
$171,000 

B. P i l o t  Fuel 

1. P i l o t  gas consumption = 70,000 Btu/hr per  burner o r  1.67% o f  
t o t a l  heater  du ty  (source: Lummus Co.) 

2 .  Fuel gas burner use = 13.2 MM Btu/hr (LHV) 

3. Cost = 13.2 MM Btu/hr x 0.0167 x 24 hr/day x 330 day/yr x 1.1 
HHV/LHV x $5.60/MM Btu  = $10,755/yr 

11. Lubes 

Lube o i l  basis:  $1.98/yr per connected motor hp $1.98 x 956 hp = $1,893 # 
$2,000 

11 I. Cata lys ts  

Estimate o f  $130,00O/yr based upon 40,000 l b  charge a t  $3.25/1b ( i n i t i a l  
charge) 10 y r  1 i f e  = 13,000/yr 

I V .  Other var iab les ,  purchased l i q u i d  n i t r ogen  

ECP est imate o f  23.9 t p d  added t o  HPll for addi t - ional  Hz recovery 23.9 t p d  
x 365 days/yr x 0.95 x $80/ton = $663,000 
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APPENDIX 3.0: OCCUPATIONAL SAFETY AND HEALTH PHILOSOPHY AND.PROGRAM 

A. PHILOSOPHY 

During opera t ion  o f  t he  S R C - I  Demonstration Plant ,  ICRC's p o l i c y  w i l l  be 

t o  insure safe and hea l thy  working cond i t ions  f o r  a l l  o f  i t s  employees. A l l  

operations w i l l  be conducted w i t h  asmaximum concern f o r  the  sa fe ty  and hea l th  

of i t s  employees, i t s  customers, the community i n  which i t  operates, and the 

general pub1 i c .  

The o b j e c t i v e  o f  t h i s  p o l i c y  w i l l  be t o  a t t a i n  a degree o f  con t ro l  over 

i nd i v idua l  a c t i v i t i e s ,  processes, and physical  cond i t ions  t o  e l im ina te  undesir-  

able i nc iden ts  t h a t  could r e s u l t  i n  hazardous exposures t o  p l a n t  personnel o r  

the general pub l i c .  To achieve t h i s  object ive,  a l l  employees w i l l  be requ i red  

t o  p a r t i c i p a t e  i n  a cont inu ing  occupational sa fe t y  and hea l th  program dur ing  

Demonstration P lan t  ope ra t i  on. 

The program t h a t  w i l l  be implemented . . a t  t he  p l a n t  wf13 be based on the 
f o l  lowing guide1 ines. 

1.. Accident Prevent ion 

Every acc ident  i s  avoidable. Means can be developed t o  prevent.a'ccidents 

when t h e i r  p o t e n t i a l  causes are proper ly  i d e n t i f i e d  and analyzed. A l l  accidents 

w i l l  be thoroughly i nves t i ga ted  t o  determine the  cause(s) and t o  recommend 

Imp1 ementatf on o f  necessary co r rec t i ve  act ions.  Accident i n v e s t i g a t i o n  teams 

w i l l  be promptly appointed t o  i nves t i ga te  ser ious accidents and prepare compre- 

hensive repo r t s  documented w i t h  photographs, {nterviews, and o ther  necessary 

ev i dence. 

2. Employee Safety 

A1 1 employees w i  11 be prov ided w i t h  the  t r a i n i n g  , equipment, and super- 

v i s i o n  needed t o  s a f e l y  accomplish t h e i r  assigned tasks. Employees w i l l  be 

requi red t o  f o l l o w  es tab l ished sa fe ty  procedures and t o  r e p o r t  any p o t e n t i a l  

hazards. It w i l l  be ICRC's p o l i c y  t o  s t r i c t l y  enforce the  p l a n t  safety and 
hea l th  requirements. Any major o r  repeated v i o l a t i o n  o f  these r u l e s  w i l l  be 
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used by I C R C  as grounds f o r  d i s c i p l i n a r y  act ion.  Supervisors w i l l  promote 

sa fe ty  on the  j ob  by education, encouragement, and example. 

3. Faci 1 i t i e s ,  Products, and Processes 

Pract ices,  programs, and organizat ions w i l l  be establ ished t o  ensure t h a t  

a1 1 Demonstration P lan t  f a c i  1 i t i e s ,  products, and processes comply w i t h  appl i- 
cable codes, standards, and regulat ions.  This 7s discussed f u r t h e r  i n  Sect ion B, 

the  Worker P r o t e c t i o n  Program. These prac t ices  w i l l  be developed t o  ensure 

t h a t  e x i s t i n g  o r  p o t e n t i a l  hazards are i d e n t i f i e d  and t h a t  necessary co r rec t i ve  

ac t ions  are determined and implemented. 

4. Cooperation w i t h  Other I n te res ted  Par t ies  

Assistance w i l l  be prov ided t o  employees, customers, c a r r i e r s ,  and c i v i c  

and governmental agencies t o  deal w i t h  sa fe ty  and hea l th  matters t h a t  r e l a t e  

. t o  t he  f a c i l i t i e s ,  products, and operat ions o f  the  Demonstration Plant.  

S u f f i c i e n t  i n fo rma t ion  and i n s t r u c t i o n s  t o  permi t  the  safe t ranspor ta t ion ,  

handl ing, storage, and use o f  i t s  products w i l l  be provided t o  c a r r i e r s ,  

customers, and, where p r a c t i c a l ,  t o  others who wS 11 a c t u a l l y  use the  products. 

A comprehensive sa fe ty  and hea l th  program w i l l  be developed f o r  the  

operat ion of t he  Demonstration P lan t  based on the  a h n v ~  philosophy. The 

w r i t t e n  p o l i c i e s ,  procedures, and p rac t i ces  w i l l  be inc luded i n  a p l a n t  sa fe ty  

and hea l th  manual, which w i l l  be made ava i l ab le  t o  a l l  p l a n t  personnel f o r  

easy reference. 

B. .WORKER PROTECTION PROGRAM 

I n  ordcr t o  f u l l y  ;II;T,PSS the  p o t e n t i a l  hea l th  hazar.ds a s s o c l ~ t e d  w i t h  

coal l i que fac t i on ,  I C R C  has developed a comprehensive Worker Pro tec t ion  Program 

t o  p r o t e c t  employees. Components o f  t h i s  program inc lude an extensive t o x i -  

c o l  og ica l  program, engineering con t ro l s  , worker education, p r o t e c t i v e  c lo th ing ,  

change-room f a c i  1 i t i e s ,  work prac t ices ,  moni tor ing of the work p lace environment, 

moni tor ing o f  employ{e heal th,  and record keeping. Product users w i l l  be 

informed o f  t he  s p e c i f i c  aspects o f  t h i s  program t h a t  apply t o  t h e i r  s i t ua t i on .  
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A comprehensive t o x i c o l o g i c a l  t e s t i n g  program f o r  ca re fu l  l y  simulated 

Demonstration P lan t  mater ia ls  i s  c u r r e n t l y  being formulated between I C R C ,  DOE, 

and B a t t e l l e  P a c i f i c  Northwest Laboratory. The program w i l l  use a modi f ied 

t i e r - t e s t i n g  approach, i n v o l v i n g  i n  v i t r o  and i n  v i vo  assays t o  determine 

p o t e n t i a l  occupat ional and environmental hea l th  consequences o f  exposure t o  

S R C - I  mater ia ls .  The purpose of these studies w i l l  be t o  i d e n t i f y  p o t e n t i a l ? y  

'hazardous streams, thereby g i v i n g  guidance t o  the  design o f  engineering con t ro l s  

and the  occupational hea l th  program. 

Although t e s t i n g  r e s u l t s  are incomplete, I C R C  bel ieves t h a t  the to xi^ 

p rope r t i es  o f  S R C - I  and TSL-SRC so l  i d  products w i  11 be s i m i l a r  t o  those o f  

coal,  and anode-grade coke dust  w i l l  be considered a nuisance dust, o r  one i n  

which i n d i v i d u a l  components are  nontoxic i n  low concentrat ions. H igh-bo i l ing-  

p o i n t  hydrocarbon l i q u i d s  must be handled as other  t o x i c  petroleum products 

such as c a t a l y t i c  cracker  bottoms. Low-boi l ing-point l i q u i d s  w i l l  probably be 

handled s i m i l a r l y  t o  cu ts  from petroleum r e f i n e r i e s .  S u l f u r  and LPG are 

c u r r e n t l y  produced by i ndus t r y  and there fore ,  the  hea l th  and sa fe ty  precaut ions 

t o  be taken w i l l  be i d e n t i c a l  t o  those pract iced.  

The most e f f e c t i v e  means o f  l i m i t i n g  worker exposure t o  hazardous chemicals 

i s  t o  e l im ina te  t h e i r  source o f  emission through the  use o f  engineering cont ro ls .  

I C R C  has g iven considerable a t t e n t i o n  t o  t h i s  area, both through research and 

development e f f o r t s  and experience a t  p i  l o t  and bench-scale f a c i  1 i t i e s .  

Design review w i  11 be conducted before cons t ruc t ion  t o  consider the p o t e n t i a l  

f o r  poss ib le  i nc iden ts  t h a t  cou ld  lead t o  uncont ro l led  releases. 

Engineering systems w i  11 be employed t h a t  w i  11 m i  n imi ze the  1 i kel  i hood o f  

any s i t u a t i o n  occurrl ng which cou'l d r e s u l t  i n  worker overexposure. For example, 

frequent hydrocarbon emissions from safe ty  valves , vents, and o ther  enclosed 

sources w i l l  be sent t o  a c o n t r o l l e d  combustion system. High i n t e g r i t y  seals 

and packings w i  11 minimize emissions from mechanical equipment such as valves 

and pumps t h a t  handle hazardous streams. Special i zed  cool i n g  o f  high-pressure, 

heavy hydrocarbon streams w i l l  prevent p o t e n t i a l  exposure from leaks t o  the 

coo l i ng  tower. Where necessary, con t ro l s  w i  11 be incorporated i n t o  product 

user f a c i l i t i e s .  

Worker educat ion and t r a i n i n g  i s  the  f i r s t  l i n e  of defense against  p o t e n t i a l  
% 

hea l th  hazards t h a t  cannot be e l im ina ted by engineeering designs. The core o f  

any successful occupat ional heal t h  program i s  worker acceptance and p a r t i c i p a -  

t i o n ,  and t h i s  i s  the  s ta ted  goal. The means of a t t a i n i n g  t h i s  goal a re ,  
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t h ree fo ld :  i n i t i a l  t r a i n i n g  o f  new employees and v i s i t o r s ;  pe r iod i c  re t ra in ing ;  

and p e r i o d i c  hea l th  and sa fe ty  meetings, t o  a l l ow  the a i r i n g  o f  i n d i v i d u a l  

concerns and permi t  rev iew o f  emergency procedures. I C R C  w i l l  educate product 

users concerning the  safe use.of  the products i n  question. 

The proper use o f  p r o t e c t i v e  equipment and c l o t h i n g  w i l l  he lp t o  minimize 

any adverse hea l th  e f f e c t s  o f  worker exposure - t o  coal l i q u e f a c t i o n  mater ia ls  

t h a t  may pose hea l th  hazards. For normal operat ions, employees w i l l '  be issued 

ove ra l l s ,  underwear, socks, l ea the r  boots w i t h  o i l - r e s i s t a n t  soles, and r a i n  

s u i t s  and parkas, when needed. I n  the event o f  a s p i l l  o f  t o x i c  mater ia ls  

du r ing  a work assignment which might lead 'to personal- contamination, t he  

employee may be, asked t o  wear specia l  p r o t e c t i v e  equipment such as syn thet ic  

rubber boots, spec ia l  gloves, an impervious r a i n  s u i t ,  face sh ie ld ,  goggles, 

and resp i ra to r .  Hearing p r o t e c t i o n  w i l l  be provided i n  areas having h igh  

noise l eve l s .  V i s i t o r s  en te r i ng  the  p l a n t  w i l l  be prov ided w i t h  p r o t e c t i v e  

c l o t h i n g  t o  prevent  contaminat ion o f  t h e i r  s t r e e t  c lo th ing .  

To p r o t e c t  t he  worker and t o  prevent t ranspor t  o f  coal -1 i quefac t i  on 

contaminants o f f  s i t e ,  specia l  procedures w i l l  be developed f o r  employees 

working i n  areas where contaminat ion may occur. The key elements i n  the  

design and use o f  t he  change f a c i l i t y  a re  segregated c lean and d i r t y  areas and 

a mandatory d a i l y  shower and shampoo. 

P ro tec t i ve  c l o t h i n g  and a spec ia l i zed  change f a c i l i t y  are necessitated a t  

t he  Demonstration P lan t  by the presence of the  high-boi 1 i ng -po in t  hydrocarbon 

l i q u i d s  t h a t  may be p o t e n t i a l l y  carcinogenic. For t h i r d - p a r t y  exposure t o  a l l  

o ther  products, such s t r i n g e n t  measures w i l l  no t  be necessary. 

The backbone o f  any worker p r o t e c t i o n  program i s  the s p e c i f i c  work prac t ices .  

The Demonstration P lan t  w i U  f o l l o w  comprehensive and s p e c i f i c a l l y  def ined 

work p rac t i ces  cover ing the  f o l  lowing subjects:.  personal contamination; 

eat ing,  d r ink ing ,  and smoking; mater ia l  t r a n s f e r r a l  s; mater ia l  storage; mater ia l  

d isposal ;  maintenance procedures; and emergency plans and procedures. Appropriate 

work p rac t i ces  w i l l  be prov ided t o  product users as a p a r t  o f  normal services. 

I n d u s t r i a l  hygiene moni to r ing  a t  the  Demonstration Plant ,  us ing methods , 

equ iva len t  t o  o r  more cu r ren t  than those spec i f ied  by the  Nat ional  I n s t i t u t e  

f o r  Occupational Safety and Health (NIOSH), w i l l  assess worker exposures t o  

p o t e n t i a l l y  harmful substances. Frequency o f  moni tor ing w i l l  depend on an 

assessment o f  the  potency o f  the  tox in ,  and the  i n i t i a l  concentrat ions measured. 

Protocols  w i  11 be developed by an i n d u s t r i a l  hyg ien is t .  I n i t i a l  area and 
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personnel mon i to r ing  w i  11 be conducted f o r ,  b u t  no t  1 im i ted  t o ,  the  f o l l o w i n g  

agents: coal  dust, coal t a r  p i t c h  v o l a t i  l e s  (CTPVs) , po lycyc l  i c -  aromatic 

hydrocarbons ( PAHs) , aromatic ami nes , phenol s , creso l  s , hexane , carbon monoxi de , 
n i cke l  carbonyl,  carbonyl suqfide, hydrogen su l f i de ,  s u l f u r  d iox ide,  hydrogen 

cyanide, welding fumes, s i l i c a ,  t r ace  metals, noise, 1 i gh t i ng ,  and rad ia t i on .  

Recommendations f o r  moni tor ing w i  11 be .developed before the  Demonstration, 

P lan t  i s  placed i n t o  operation. 

Medical mon i to r ing  i s  an important element i n  the  program t o  p r o t e c t  

workers aga ins t  adverse, work-related hea l th  e f f e c t s  and w i  11 be made avai lab1 e 

t o  a l l  employees who may be exposed t o  coal l i q u e f a c t i o n  products. Examinations 

designed t o  de tec t  p o t e n t i a l  coal-1 iquefac t ion- re la ted  symptoms w i  11 be made 

before employment and annual l y  thereaf te r ,  unless a d i f f e r e n t  frequency i s  

i nd i ca ted  on the  bas is  o f  profess ional  medical judgment. Any medical t e s t s  

n o t  inc luded i n  regu lar  physical  examinations w i  11 be suggested t o  product 

users. ." . 

It i s  o f  the  utmost importance t o  r e t a i n  employee records f o r  a s u f f i c i e n t  

t ime period. Because o f  the occupational hea l th  unce r ta in t i es  inherent  i n  a 

new indus t r y  and the  long la tency  pe r iod  o f  p o t e n t i a l  cancers, Demonstration 

P lan t  employee records w i l l  be kept f o r  a pe r iod  o f  t ime cons is ten t  w i t h  o r  

1 onger than those s t i p u l a t e d  i n  federal  regulat ions.  These records w i  11 

inc lude demographic i nf.ormation as we1 1 as comprehensive work h i  s to r i es ,  

exposure-moni t o r i  ng data, and medical survei  11 ance resu l t s .  Requirements w i  1 l~ 

be made known t o  product users. 

Almost a l l  o f  the  products from the Demonstration P lan t  w i l l  pose no 

add i t i ona l  hea l th  r i s k  to product users when compared t o  the pvoducts they are  

c u r r e n t l y  using. High-boi 1 ing-po in t  hydrocarbon 1 i qu ids  are  the  exception, 

b u t  w i t h  minor adjustments t o  f a c f l i t i e s  and work prac t ices ,  these r i s k s  can 

be mi t igated.  
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APPENDIX 4.0: PLANT UTILIZATION FACTORS 

The Demonstration P lan t ,  planned as the f i r s t  module o f  a commercial 

p l a n t ,  w i l l  be designed i n  accordance w i t h  good i n d u s t r i a l  p r a c t i c e  w i t h  the 

p o t e n t i a l  t o  operate f o r  20 years a$ a cos t -e f fec t i ve  product ion  ra te .  The 

p l a n t  w i l l  be designed t o  a t t a i n  design capaci ty  w i t h  commercially ava i l ab le  

coal feedstock, w i t h  a t a r g e t  o f  90% on-stream and u t i l i z a t i o n  fac to rs ,  a f t e r  

the i n i t i a l  per iod  o f  commissioning, s tar t -up,  shakedown, and t e s t  operat ion, 

and a f t e r  completion o f  mod i f i ca t ions  found t o  be requ i red  du r ing  t h i s  period. 

The p l a n t  w i  11 be .designed w i t h  the equipment redundancy, i n s t a l  l e d  spares, 

operat ing f l e x i b i l i t y ,  and product - l ine  f l e x i b i l i t y  requ i red  by good i n d u s t r i a l  

p r a c t i c e  f o r  commercial operation. 

The cu r ren t  p r o j e c t  schedule provides a per iod  o f  approximately one and 

one-half years f o r  commissioning the p l a n t ,  a f t e r  which p l a n t  s ta r t -up  w i l l  

begin. A pe r iod  o f  two and one-half years i s  provided f o r  s ta r t -up ,  shakedown, 

and t e s t  operat ion. 

Experience i nd i ca tes  t h a t  any la rge ,  complex r e f i n e r y  o r  chemicals p l a n t  

can be expected t o  have unscheduled equipment breakdowns and equipment and 

process ma1 f u n c t i  ons dur ing i n i  ti a1 opera t i  on, and t h a t  these problems cont inue 

a t  a d imin ish ing  r a t e  as the  " l ea rn ing  curve" i s  surmounted. This  h i s t o r y  can 

be expected t o  repeat i t s e l f  i n  the  Demonstration P lan t  because o f  i t s  complexity 

and prototype techno1 ogy and equipment; however, the r a t e  may be reduced 

somewhat because o f  the ex t raord inary  redundancy t h a t  w i l l  be prov ided f o r  

some o f  the prototype equipment. 

I n  add i t i on  t o  the unscheduled shutdowns dur ing  t e s t  operat ion,  shutdowns 

must be scheduled f o r  p l a n t  turnarounds t o  accomplish maintenance work and 

inspect ions.  These are requ i red  a t  a much greater  frequency i n  a new p l a n t  

than i n  a mature p lan t .  Scheduled shutdowns w i l l  a lso  be requ i red  f o r  process 

and equipment mod i f i ca t ions  and debo t t l  enecki ng. Because some o f  these modi f i- 

cat ions  may requ i re  subs tant ia l  lead t ime fo r  engineering and procurement, 

they w i l l  be expected t o  cont inue throughout the t e s t  opera t ion  pe r iod  o f  two 

and one-half years. Every e f f o r t  w i l l  be made t o  combine these shutdowns by 

performing turnaround and o ther  scheduled work dur ing  unscheduled and modi f i -  

ca t i on  outages. 
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A1 though f i n a l  r e s u l t s  from the Re1 i a b i  1 i t y  Analysis Plan w i  11 be unavai 1- 

ab le  u n t i l  l a t e  i n  Phase I, p l a n t  on-stream and throughput f ac to rs  have been 

est imated f o r  the  commissioning, s ta r t -up ,  and t e s t  operat ion pe r iod  f o r  use 

i n  p repar ing  the  P r o j e c t  Base1 i ne operat ing cost  estimate. 

Estimated Demonstration P lan t  Product ion 

Commi.ss. Oper. 
(Phase 111 LPhase I111 

Checkout and Accept* 3 mo, 
U t i  1 i t i e s  

.? f! 

Commission U t i l i t i e s .  3 mo 
Coal Handling, and ASU; 
Stockpi 1 e Coal 

Commission Gas Systems 3 rno 

Commission SRC Process 3 mo 

Commission Coke and L i q u i d  3 mo 
Products Area 

Cum. On-stream Thrdugh- U t i  1 (,) Time Factor  p u t  Factor Factor 
(% Time) (% Desiqn) (% Desiqnl  

.25 yr 

.50 y r  

Commi ssi'on P lan t  3 mo 1 . 5 0 y r  45 64 23 

Star t -up  and Shakedown 6 mo 2 . 0 0 y r  65 69 45 
Phase I I I A  

+ 
Test  Operation, 12 mo 3 . 0 0 y r  75 78 59 - 

(a)On-stream Factor  X Throughput Factor = U t i l i z a t i o n  Factor. 
' 

Although these throughput estimates are considered t o  be reasonable, they 

are  subject  t o  r e l a t i v e l y  minor changes r e s u l t i n g  from the  formal Re1 i a b i  1 i t y  

Analys is  o r  subsequent changes i n  equipment redundancy t h a t  are found t o  be 

des i rab le  as de ta i  1 design progresses. 
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APPENDIX 5.0: PHASE I11 COST ESTIMATE 

INTRODUCTION 
, . 

During Phase I11 o f  the S R C - I  p r o j e c t ,  the  Demonstration P lan t  w i l l  be 

operated and evaluated as an economically ' v iab le  source o f  syn the t i c  f u e l .  

The S R C - I  Demonstration P lan t  i s  being designed t o  operate i n  two modes: a 

one- th i rd  high-conversion mode t h a t  produces both f f r s t - s t a g e  s o l i d s  (SRC) and 

second-stage sol  i d s  (TSL-SRC) , and a two-th i  rds 1 ow-conversion mode, which 

produces on ly  second-stage so l ids .  The operat ing pl'ans assume,, t h a t ' t h e  p l a n t  
' ' 

w i l l  run each mode approximately 50% o f  the  t ime dur ing  ~hase"111. 

Phase I11 i s  d i v ided  i n t o  two subphases, I I I A  and, 1110. Phase I I I A ,  the 

six-month per iod  f o l  lowing completion o f  the p l a n t ,  i s  dedicated t o  s ta r t -up  

and.shakedown, and Phase I I I B  i s  a two-year t e s t  operat ion per iod,  dur ing  

which I C R C  w i l l  manage the  f a c i l i t y  and market the product. 

The Phase I11 Cost Estimate o f  the  Revised Basel ine i s  based on f i r s t -  

quar te r  FY 82 d o l l a r s  only.  Inc luded f o r  comparison i s  the Phase I11 cos t  

est imate o f  the Or ig ina l  Base1 i n e  which i s  presented as pro  forma Income 

Statements and as Cost Plans by WBS elements. The o r i g i n a l  data are sum- 

marized i n  both f i r s t - q u a r t e r  FY82 and escalated do l l a rs .  Supporting these 

Income Statements and Cost Plans are sect ions on Revenues and Costs. The 

Revenue sec t ion  describes the  S R C - I  product  s l a t e ,  product  prices used, and 

the t o t a l  revenues expected. The Cost sec t ion  t rans1 ates the  operat ing costs 
def ined i n  Appendix 2.0 t o  the  costs f o r  Phases I I I A  and 1110. 
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SRC- I 

Revenues 

LPG 

Naphtha 

Medium O i l  

Heavy O i  1 

SRC/TSL-SRC 

Anode Coke 

Su'l f u r  

O f f  Spec - L i q u i d s  

O f f  Spec - S o l i d s  

T o t a l  Revenues 

O p e r a t i n g  Costs 

Labor 

Overhead 

Chemicals 

Ca ta l  v s  1;s 
L u b r i c a n t s  

Power 

Fuel  

REVISED BASELINE 

PHASE I11 SUMMARY 

F i r s t - Q u a r t e r  FY82 D o l l a r s  ( $ 0 0 0 ~ )  

Coal 

L IN 

Maintenance 

T o t a l  Opera t ing  C o s t s  

Gross Marg in  

Insurance  

I C R C  Overhead: Home O f f i c e  

S i t e  

G&A 

L icense Fees 

R e t r o f i t  Costs - P r i o r  Years 

' T o t a l  Net (Revenues) Costs 

I I I A  

$ 1,100 

11,400 

12,500 

2,100 

11,700 

8,300 

2,400 

7,100 

1,700 

$ 58,300 

I I I B  

$ 6,600 

92,400 

101,700 

17,800 

90,700 

G7,200 

13,900 

r , zed 
698 

T o t a l  - .  

$ 7,700 

103,800 

114,200 

19,900 

102,400 

75,500 

16,300 

7,100 

1,700 

$448,600 



Revenues 

L P G  

Naphtha 

Medium Oil 

Heavy. 0 i 1 
SRC/TSL-SRC 

Anode Coke 

Sulfur 

= Off Spec - Liquids 

Off Spec - Solids 

Phase I11 Cost Estimate 
SRC-I 

ORIGINAL BASELINE 
PHASE 111 SUMMARY 

First-Quarter FY82 Do1 lars (8000s) 

Total Revenues 

Operatina Costs 

Labor 
Overhead 

Chemical s 

Catalysts 

.Lubricants 

Power 

Fuel 

-- Coal , 

LIN 

Maintenance 

Total Operating Costs 

Gross Margin 

Insurance 

ICRC Overhead: Home Office 

S i t e  
G & A  

~ i c e n s e  Fees 

Retrofit  Costs - Prior Years 

Total Net (Revenues) Costs 

IIIA - Total 
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'Revenues 

LPG 

Naphtha 

Medium O'il 

Hesvy Oil 

SRC/TSL 

Anode Coke 

Sulfur 

Off Spec - Liquids 

Off spec - Sol ids 

Total Revqnues 

SRC-I 
O R I G I N A L  BASELINE 
PHASE I11 SUMMARY 

Escalated Do1 1 ars (8000s) 

Operating Costs 

Labor 

Overhead 

Chemicals 

Catalysts 

Lubricants 
Power 

Fuel 

Coal. 

LIN 
Maintenance 

Total Operating Costs 

~ r o s s  Margin 

I'hsurance 

ICRC Overhead: Home Office 

Si te  
G & A  
License Fees 

Retrofit  Costs - Prior Ycars 

Total Net (Revenues) Costs 

. . 5 -3 

I I IB - Total 
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REVENUES 

Revenue Update 

The es t imate  o f  Demonstration P l a n t  revenues submi t ted i n  t h e  O r i g i n a l  

P r o j e c t  Base l ine  must be updated t o  r e f l ec t . changes  i n  t he  product  s l a t e  and 

p roduc t  p r i c i n g .  The product  s l a t e  has changed because o f  h igher  naphtha 

recovery and a smal l  increase i n  middle d i s t i l l a t e  product ion.  The p roduc t  

p r i c i n g  change i s  due t o  an u p d a t e . i n  energy p r i c e  p r o j e c t i o n s  by DOE. The 

p r i c e  p r o j e c t i o n s  i n  t he  O r i g i n a l  P r o j e c t  ~ a s e . l i n e  were based on t he  DOE Energy 

I n f o r m a t i o n  A d m i n i s t r a t i o n  ( E I A )  p u b l i c a t i o n  '!1981 Annual Report t o  Congress." 

The p roduc t  p r i c e s  a r e  now based on 'EIA1s pub . l i ca t ion  "1982 Annual Energy Outlook 

Background 

The S R C - I  Demonstration P l a n t  manufactures a wide range o f  products .  

Determi p i  ng the  revenues t .ha t  cou ld  be ob ta ined  from these products  requi r-ed 

assessments o f  t h e i r  q u a l i t i e s  and o f  p o t e n t i a l  a l a i l a b l e  markets.  A b r i e f  

summary o f  t he  products  and t h e i r  q u a l i t i e s ,  t he  a v a i l d b l e  markets, and t he  

p r o j e c t e d  p roduc t  p r i c e s  f o l l ows .  

Product Uescr ip t ions  

The S R C - I  Demonstrat ion P l a n t  i s  be ing  designed t o  operate i n  two modes: 

t h e  one - th i r d  h igh-convers ion mode t h a t  producen'hoth f i r s t - s t a g e  s o l i d s  (SRC) 

and second-stage s o l i d s  (TSL-SRC), and t h e  two- th i rds  low-conversion mode t h a t  

produces on l y  second-stage so l i ds .  The p l a n t  i s ,  designed t o  produce t he  

f o l l o w i n g  products  and volumes. , 

1/3 High Conversion . 2/3 Low Conversion . - 

Naphtha, BPSD* 3,809 3,912 
Middle Distillate, BPSD 4,046 4,834 
Heavy O i  1  , RPSD 827 800 
SRC, TPSD* 884 - - 
TSL-SRC, TPSD 169 983 
Anode Coke, TPSD 573 573 
LPG, BPSD 505 568 
S u l f u r ,  TPSD 193 133 

"Note: BPS0 '= b a r r e l s  pe r  stream day and TPSD = tons '  p e r  stream day. 

To ta l  p l a n t  ou tpu t  a t  des ign capac i t y  i s  approx imate ly  18,000 BPSD w i t h  t he  

s o l i d  p roduc t  c a l c u l a t e d  a t  i t s  o i l  equ i va len t  (6 MM Btu/BOE). 

The revenues du r i ng  Phases I I I A  and I I I B  a re  based on t he  p l a n t ' s  opera t ing  

h a l f  t h e  t ime i n  t he  one - th i r d  h igh-convers ion mode and t he  o the r  h a l f  i n  
5-6 



Phase I11 C o s t  Estimate 

two-thirds low-conversion mode. Since it is impractical to forecast exact 

timing of the plant operation in each mode, the revenues for each time period 

are based on the 50:50 split of.operation modes. 

All SRC-I products, with the exception of sulfur, will be used in markets 

now supplied by petroleum products. Naphtha, after hydrotreating and reforming; 

can be used either as a high-octane unleaded gasoline blendstock or a feedstock 

for petrochemical applications. Middle distillate can directly substitute for 

,No. 2 fuel oi 1. The heavy oil., SRC, and TSL-SRC can be used in electric 

utility and industrial markets now served by No. 6 fuel oil. SRC-derived 

anode coke will displace petroleum-based coke. LPG can be used in markets now 
served by propane and butane, 

Naphtha 

SRC-I naphtha consists of the C5-400°F liquid fraction produced from the,' 

SRC, Expanded Bed Hydrocracker (EBH), and Coker/Calciner units. This boiling 

range has been selected because it is typical of raw petroleum naphtha that is 

currently being reformed into gasoline or petrochemical feedstocks in the 

United States. Catalytic reforming presents an excellent application for 

hydrotreated SRC-I naphtha. 

The high aromatic and naphthene contents of SRC-I naphtha make it a 

desirable catalytic reforming feedstock once it is hydrotreated to remove ' 

heteroatoms. A refiner has indicated that an approximately 6% premium price 

over straight-run naphtha could be justified based on SRC-I naphtha's reformability. 

However, Demonstration Plant revenue projections are conservatively based on 

straight-run naphtha value. Catalytically reformed naphtha could be used 

either as a high-octane unleaded gasoline blendstock or as a petrochemical 

feedstock. By the year 2000, the available market for hydrotreated SRC-I 

naphtha will approximate 5 million barrels per day, based on a 1981 forecast 

by the Pace Co. Consultants and Engineers. 

Middle Oisti l late 

SRC-I middle distillate is the 400-650°F liquid hydrocarbon produced at 

the Demonstration Plant. This boiling range is typical of the petroleum 

distillate streams used to produce No. 2 fuel nil, turbine fuel, jet fuel, and 
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diesel fuel. Although the API gravity is lower than petroleum-distillate fuel 
oil, the viscosity and pour point are comparable or better. Use as turbine, 

jet, or diesel fuels would require upgrading or end-use equipment changes. 

ICRC expects that the middle distillate will be marketed initially as a No. 2 
fuel oil substitute for industrial or electric utility boilers. By the year 

2000, the demand for No. 2 fuel oil is projected to be in excess of 6 million 

barrels per day, based on the Pace Co. forecast. 

Heavy Oi 1 

SRC-I heavy o i  1, the 650-850°F 1 iquid fract.ion, i s  expected to be marketed 

as a low-sulfur No. 6 fuel oil substitute. , Other uses for heavy oil (e.g., as 

carbon black feedstock) are being evaluated and may provide future markets. 

Although residual fuel oil usc in utility and industrial s e c t o r s  is expected 

to decline, significant demand will still exist.in the year 2000. 

SRC and TSL-SRC (Solids) 

5RC con$f $ts o f  tire 85uaF+ ssl l I il I I ~ ~ I - U L ~ ~ ~ ~ J U I I  111a.Ler i a l Prom the f I rsta 
(SRC-I) and second-stage (EBH) liquefaction areas. SRC from the SRC-I unit is 

expected to contain 0.8% sulfur, whereas TSL-SRC prod"ced i n  the EBH v i  1 1  have 

a lower sulfur content of 0.3%. The SRC and TSL-SRC products have unique 

engineering properties' that are distinct from coal, and wi 1 1  permit them to 

directly displace oil: 

O virtually no ash content 
" highheatvalue 

low sulfur content 

soluble in coal 1 iguids 

O homogeneity 

easily pulverized 

O lowmeltingpoint 

Since SRC contains virtually no ash, it can be used in boilers that are 

not designed to compensate for the slagging and fouling characteristics of 

coal ashes. Therefore, boilers and furnaces that are designed solely for oil 

and do not include coal-ash design modifications can substitute SRC for No. 6 

fuel oil. Environmentally, the SRC is more acceptable than coal because of 

minimal levels of ash and sulfur. 
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E l e c t r i c - u t i l  i t y  b o i l e r s  have been i d e n t i f i e d  as a l a rge  unit-volume 

o i l -d isp lacement  segment. Thus,, sales a c t i v i t i e s  have concentrated on ob ta in ing  

demonstration-use agreements t o  burn SRC i n  such u t i l i t y  b o i l e r s .  A t  t h i s  

t ime, f i v e  e l e c t r i c  u t i l i t i e s  have signed o r  are i n  the f i n a l  stages o f  nego t ia t ing  

Demonstration-Use Agreements. Cur ren t l y ,  the u t i l i t i e s  invo lved  are a l l  

burn ing l a r g e  amounts o f  o i  1 ; are under economic, regu la to ry ,  and supply 

pressure t o  reduce o i l  consumption; and are p o t e n t i a l  commercial-product 

customers. Dur ing t he  demonstration phase, the  SRC w i l l  d i sp lace  about 3 

m i  11 i o n  b a r r e l s  o f  crude o i  1 equivalent.  The demonstrations inc lude o i  1 - f i r e d  

coal:designed and o i l - f i r e d  o i  1-designed u n i t s  t h a t  represent the designs p f  

th ree  major bo i  1 e r  manufacturers. 

I n d u s t r i a l  b o i l e r s  and ,furnaces are a secondary p r i o r i t y  sales t a r g e t  f o r  

demonstration use. Penet ra t ion o f  the i n d i v i d u a l  market segment w i t h  a minimum 

o f  one demonstration u n i t  would create a suppor t ive and i n t e res ted  group of 

f u t u r e  commercial customers. Cur ren t l y ,  I C R C  has one Demonstration Use Agree- 

ment for. an i n d u s t r i a l  furnace appl i c a t i o n .  

Calc ined Anode Coke 

S R C - I  ca l c i ned  anode coke. i s  produced by processing SRC i n  the Coker/Calciner 

un i t s .  S R C - I  ca lc ined  anode. coke appears t o  be a premium anode coke because of 

i t s  h igh  b u l k  dens i t y ,  .and low s u l f u r ,  metals,  and ash content compared t o  

petroleum-derived cokes. The q u a l i t y  o f  petroleum-derived coke i s  d e t e r i o r a t i n g  

because o f  the  lower q u a l i t y  o f  crudes be ing processed, which may enhance the  

marketabi 1 i t y  of SRC- I ano'de coke. 

The ca.lcined anode coke w i l l  be used t o  produce anodes' f o r  aluminum smelt ing. 

The Uni ted States demand f o r  ca lc ined  coke f o r  aluminum anodes w i l l  be approxi-  

mately 3 .5  m i l  l i o n  tons per  year by 2000. A major consumer o f  ca lc ined  coke 

i s  w i l l i n g  t o  purchase most, if no t  a l l ,  o f  the ca lc ined  coke produced a t  the  

Demonstration P I  ant. 

LPG - 

S R C - I  LPG consi.sts o f  the mixed propane/butane stream. Analysis o f  i t s  

expected c h a r a c t e r i s t i c s  ind ica tes  t h a t  i t  should meet the  spec i f i ca t i ons  f o r  

a commercial butane/propane mix ture,  as o u t l i n e d  i n  Gas Processors Assoc ia t ion 
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P u b l i c a t i o n  #2140-77. Con t rac ts  w i t h  companies marke t ing  butane and propane 

i n d i c a t e  t h a t  t hey  would be w i l l i n g  t o '  purchase LPG a t  i t s  e q u i v a l e n t  market 

p r i c e .  Because o f  f r a c t i o n a t i o n  and t r a n s p o r t a t i o n  cos t s ,  t h e  LPG va lue  i s  

expected t o  be approx imate ly  equal t o  propane p r i c e s .  

S u l f u r  

The Claus Process, used t o  produce s u l f u r  a t  t h e  SRC-I Demonstrat ion 

P l a n t ,  has been w i d e l y  used w i t h  proven performance o f  p roduc t  q u a l i t y .  

D iscuss ions w i t h  major purchasers o f  e lemental  s u l f u r  have i n d i c a t e d  a  h i g h  

l e v e l  o f  i n t e r e s t  i n  S R C - I  s u l f u r .  Domestic supply and reduced f r e i g h t  cos t s  

a r e  reasons s p e c i f i e d  by p o t e n t i a l  purchasers f o r  buy ing  SRC-I su l  f u r .  

P r i c i n g  

P ro j ec ted  energy p r i c e s  a re  e s s e n t i a l  i n  develop ing t h e  expected revenues 

f rom t h e  S R C - I  Demonstrat ion P l a n t  and i n  e v a l u a t i n g  t h e  commercial v i a b i l i t y  

o f  t h e  technology. Over t h e  l a s t  few years ,  energy p r i c e s  have esca la ted  

r a p i d l y  and e r r a t i c a l  l y .  A1 though c u r r e n t l y  t h e  p r i c e s  seem t o  have s t a b i  1 i zed ,  

f u t u r e  p r i c e s  w i l l  depend on many f a c t o r s  over  wh i ch , t he  Un i t ed  S ta tes  has 

ve ry  little c o n t r o l .  

The p r i c e  p r o j e c t i o n s  used i n  develop ing revenues a re  based on p ro j ec -  

t i o n s  by D O E ' S  Energy I n fo rma t i on  Adm in i s t r a t i on  ( t l A )  i n  i t s  "1982 Annual 

Energy Out look. ' '  E I A ' s  p r o j e c t i o n s  f o r  D i s t i l l a t e  Fuel O i l  (No. 2 o i l )  and 

Residual  Fuel O i  1  (No. 6 o i l )  have been used d i r e c t l y .  Since EIA does n o t  

p r o j e c t  d e t a i l e d  p r i c i n g  f o r  t he  whole range o f  pet ro leum produc ts ,  t h e  naphtha, 

LPG, and SRC p r i c e s  a re  est imated based on d i f f e r e n t i a l s  f o r  each p roduc t  f rom 

d i s t i l l a t e  o r  r e s i d u a l  f u e l  o i l  p r i c e s .  A l l  p r i c e s  and revenues a re  FOB a t  

t h e  Newman, Kentucky p l a n t .  

SRC and TSL-SRC (Sol i d )  

A t  t h i s  t ime,  severa l  e l e c t r i c  u t i l i t y  and i n d u s t r i a l  companies have 

s igned o r  a re  i n  t h e  f i n a l  stages o f  n e g o t i a t i n g  demonstrat ion-use agreements 

f o r  SRC. A l l  o f  these companies a re  c u r r e n t l y  bu rn i ng  r e s i d u a l  f u e l  o i l .  
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SRC can be used as a  s u b s t i t u t e  f o r  t h e  No. 6 f u e l  o i l  now be ing  used by 

u t i l i t i e s .  Agreements w i t h  these companies i n d i c a t e  t h a t  t he  SRC p r i c e  would 

be equ i va l en t  t o  t he  u t i l i t y ' s  c o s t  o f  us i ng  f u e l  o i l .  For example, U t i l i t y  

C, a  southeastern e l e c t r i c  u t i l i t y ,  p r e s e n t l y  uses 2.2% s u l f u r  No. 6 f u e l .  

Since SRC would d i sp l ace  a  2.2% ' s u l f u r  No. 6 f u e l ,  i t  would be p r i c e d  accord- 

i n g l y .  On t h e  o the r  hand, U t i l i t y  A,  a nor theas te rn  u t i l i t y ,  p lans  t o  use 

TSL-SRC t o  d i sp l ace  0.3% s u l f u r  No. 6  f u e l  o i l ,  and would p r i c e  TSL-SRC on an 

equ i va l en t  bas i s .  

P r i c e  p r o j e c t i o n s  f o r  No. 6 f u e l  o i l  a t  the '  G u l f  Coast and New York 

Harbor a re  shown i n  E x h i b i t  1. The p r i c e s  commanded by  r e s i d u a l  f u e l  o i l  va ry  

w i t h  t h e  s u l f u r  con ten t .  The n e t  FOB p r i c e  a t  Newman, Kentucky would be 

d iscounted f o r  t r a n s p o r t a t i o n  cos t s  and f o r  a d d i t i o n a l  ope ra t i ng  and main- 

tenance (O&M) cos t s  i n c u r r e d  by t h e  p roduc t  user.  

EXHIBIT 1 

1988 RESIDUAL FUEL OIL PRICES 

(1982 do1 1  a r s )  

G u l f  Coast NY Harbor 
P r i c e  P r i c e  FOB Newman, KY 

% S  - ($/MM BTU) ($/MM .BTU) . ($/MM BTU) 

0.3 6.55 6.90 5.90 

The FOB Demonstrat ion P l a n t  p r i c e  was de r i ved  by us i ng  a  $0.75/MM BTU 

t r a n s p o r t a t i o n  c o s t  t o  t h e  user  s i t e ,  and a  $0.25/MM BTU d i scoun t  f o r  O&M 

costs .  R e t r o f i t  cos t s  r e q u i r e d  f o r  SRC f u e l  use a re  assumed t o  be funded as  

p a r t  o f  t h e  demonst ra t ion p r o j e c t .  

LPG - 

The LPG produced a t  t h e  Demonstrat ion P l a n t  w i l l  be a  m i x tu re  o f  approx i -  

mately 60% propane and 40% butane. Contacts w i t h  p o t e n t i a l  buyers have i n d i c a t e d  

t h a t  the  m i x tu re  would most p robab ly  be r e f r a c t i o n a t e d  t o  o b t a i n  propane and 
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butane. Because of the cost of fractionation, the LPG value would be closer 

to propane prices. 

Since EIA does not project propane prices, it is estimated as a dif- 

ferential from distillate oil prices. Based on evaluation of historic and 

projected price differentials, propane is priced at $l.OO/MM Btu below No.'2 

fuel oil in 1985 to year 2000 period. As a further conservative measure, the 

LPG prices are reduced 7% as per DOE suggestions. 

Naphtha 

The SRC-I naphtha has a high aromatic and naphthene content and would be 

a desirable catalytic reformer feedstock. Although hydrotreated SRC-I naphtha 

is expected to command a premium over petroleum naphtha, projected revenues 

are based on valuing SRC-I naphtha at a'price equivalent to petroleum-based 

benzene/toluene/xylene (BTX) naphtha. Recent historical data indicates that 

the BTX naphtha is generally priced approximately 5$ per gallon l~igher than 
No. 2 distillate fuel oil. Therefore, the naphtha prices in Exhibit 4 are 

based on a 5C per gallon differential from distillate oil prices projected by 

EIA's "1982 Annual Energy Outlook," using a naphtha higher heating value (HHV) 

of 5.44 MM Btu per barrel. 

Midd le  Oistillate -..- 

The middle distilate boiling range of 400-650°F Js typical of No. 2 

distillate fuel oil from petroleum. Furthermore, it has a comparatively lower 

pour point and similar viscosity. Evaluation of middle dist i 1 lates from SRC-I 

and other coal-liquefaction technoloyies indicates that they could be used in 

boiler applications now served by No. 2 fuel oil. 

The middle distillate price is based on the petroleum distillate prices 

for industrial applications, as projected by DOE'S EIA in the "1982 Annual 

Energy Outlook." As per DOE suggestion, the middle distillate price is 

reduced 10% from the EIA's price forecast for distillate oil. 

Heavy Oi 1 

The 'SRC-I heavy oil is expected to be marketed as a substitute for No. 6 

fuel oil. The heavy oil has an approximately 0.3% sulfur content, which is 

below almost all of the No. 6 fuel oil used in this country. However, for 

revenue calculation, the heavy oil is priced equal to EIA's price projection 
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f o r  Un i t ed  S ta tes  low s u l f u r  r e s i d u a l  f u e l  o i l ,  which i s  approx imate ly  0.7% t o  

1% s u l f u r .  

Anode Coke 

The S R C - I  c a l c i n e d  anode-qual i ty  coke w i l l  be used i n  aluminum sme l t i ng  

and would d i sp l ace  petroleum-based coke. I n  1981, t h e  p r i c e  o f  2.5% s u l f u r  

c a l c i n e d  coke was $170 per  ton.  S R C - I  anode coke con ta i ns  an average o f  0.5% 

and a  maximum o f  0.8% s u l f u r  and cou ld  be used d i r e c t l y  o r  blended w i t h  h igh-  

s u l f u r  pet ro leum coke t o  produce acceptab le  coke. 

The S R C - I  anode coke p r i c e  i n  1981 was c a l c u l a t e d  by assuming a  60/40 

b lend  o f  0.8% s u l f u r  anode coke w i t h  5% s u l f u r  coke a t  $135/ton t o  produce 

2.5% s u l f u r  coke p r i c e d  a t  $170/ton. The S R C - I  anode coke p r i c e  was est imated 

t o  be $195/ton i n  1981. Th is  p r i c e  i s  p r o j e c t e d  t o  esca la te  w i t h  pet ro leum 

p r i c e s  est imated by DOE'S EIA i n  "1982 Annual Energy Out look. "  

I C R C  be l i eves  t h a t  S R C - I  coke w i l l  command an even h i ghe r  premium, because 

o f  i t s  unique q u a l i t i e s  and b l end ing  p r o p e r t i e s ,  and an average s u l f u r  con ten t  

o f  0.5%. However, t o  be conserva t i ve ,  t h e  SRC-I coke i s  p r i c e d  as t h e  equiv-  

a l e n t  o f  0.8% s u l f u r  pet ro leum coke. 

S u l f u r  

S u l f u r  p r i c e s  a re  based on d iscuss ions  w i t h  s u l f u r  producers  and con- 

sumers. Most purchasers and s u p p l i e r s  a re  h e s i t a n t  t o  d iscuss  p r i c e  f o recas t s  

f o r m a l l y ;  es t imates va ry  over  a  wide range. On an average, t h e  s u l f u r  p r i c e s  

a re  p r o j e c t e d  t o  show a  slow cont inuous growth from $140 per  s h o r t  t o n  i n  1982 

t o  about $150 per  s h o r t  t o n  by 1990 i n  cons tan t  1982 d o l l a r s .  

Products Dur ing  Commissioning 

The p roduc t i on  f o recas t s  and revenue p r o j e c t i o n s  presume t h a t  a l l  o f  t h e  

coa l  l i q u i d ,  sol i .d,  and coke p roduc ts  d u r i n g  commissioning and 25% o f  t he  

p roduc ts ,  w i t h  t h e  excep t ion  o f  LPG, w i l l  n o t  meet commercial s p e c i f i c a t i o n s  

d u r i n g  t he  s t a r t - u p  per iod .  However, these products  w i l l  be u s e f u l  fo'r a t  

l e a s t  t h e i r  f u e l  va lue,  and t h e  revenue f o recas t s  r e f l e c t  t h i s .  Dur ing  t h i s  

pe r i od ,  a  c e r t a i n  p o r t i o n  o f  these products  p rbab l y  w i l l  me,et spec i f i ca t io .ns  

and, thus,  cou ld  generate s i g n i f i c a n t l y  h i ghe r  rcvcnucs than p ro j ec ted .  
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The d i s t i l l a t e  coal  l i q u i d s  produced du r i ng  commissioning can be grouped 

i n t o  two major c l a s s i f i c a t i o n s  f o r  d isposa l :  naphtha and f u e l  o i l  d i s t i l l a t e  

range. Both types may be o f f - s p e c i f i c a t i o n  w i t h  regard t o  s u l f u r ,  n i t r ogen ,  

and oxygen con ten t  and/or v i s c o s i t y  and f l a s h  p o i n t .  A system designed t o  

handle heavy NO. 6 o i  1  would be ab le  t o  handle t h e  f u e l  o i  1  range product .  

The naphtha p robab ly  would be blended i n t o  a  l a r g e  r e f i n e r y  feedstock. The 

va lue  o f  naphtha used i n  t h i s  way would equal t h a t  o f  No. 6 o i l  o r  g rea te r .  

For  t h e  revenue f o recas t s ,  a l l  commissioning l i q u i d s  were valued a t  No. 6 f u e l  

o i l  p r i ces .  

The s o l i d  products  may con ta in  o f f - s p e c i f i c a t i o n  amounts o f  s u l f u r  and/or 

ash--as much as 1.5% s u l f u r  and as much as 14% asR. Even I f  buLli U T  Lllest! 

p r o p e r t i e s  were o f f - s p e c i  f i c a t i o n ,  t h e  so l  i d  p roduc t  would be equ i va len t  t o  a  
- h igh-ash, medium-sulfur bi tuminous coal .  The rbevenue f o recas t  f o r  t h i s  p roduc t  

i s  based on p r i c e s  f o r  , h i gh -su l f u r  bi tuminous coal .  The market ing p l a n  i s  t o  

l o c a t e  a  l a r g e  c o a l - f i r e d  u t i l i t y  t h a t  cou ld  b lend  small p o r t i o n s  o f  t h i s  

p roduc t  i n  i t s  coa l  suppl ies.  

The s t r u c t u r e  o f  coke produced du r i ng  commissioning and some t h a t  i s  

produced d u r i n g  s t a r t - u p  probably  wi 9 '1 n o t  be su i  tab  l e  Tot' anode coke cur~sur~~pL iu~r ,  

b u t  i t  w i l l  have f u e l  value. The revenue f o recas t  takes a  conserva t i ve  approach 

and assumes t h a t  t h i s  m a t e r i a l  would be s o l d  t o  a  h i g h - s u l f u r ,  b i tuminous coa l -  

f i r e d  b o i l e r  a t  a commensurat@ p r i c e .  M o s t  pr-ubdbly L l ~ i s  cuke cou ld  be s o l d  

t o  a l t e r n a t i v e  i n d u s t r i a l  users such as s i l i c o n  carb ide  producters  a t  a  much 

h ighe r  value. S e l l i n g  o n l y  20% o f  the  t o t a l  commissioning coke a t  p r o j e c t e d  

coke p r i c e s  would p rov ide  t h e  forecasted revenue. 

T ranspor ta t ion  Costs 

The p r i c e s  f o r  SRC,  FOB dL; t h e  Uemonstration P lan t ,  Newman, KcrlLuc;k.y, ;ltw 

based on $0.75/MM B t u  t r a n s p o r t a t i o n  cos ts  t o  t h e  user s i t e .  Th is  f i g u r e  was 

c a l c u l a t e d  from c o s t  analyses performed by the  product  users and v e r i f i e d  by 

t r a n s p o r t a t i o n  personnel from I C R C  and Southern Company Services, a  consu l t an t  

t o  I C R C .  

The c o s t  t o  t r a n s p o r t  SRC f rom Newman t o  t h e  nor theas te rn  Un i ted  States 

v i a  a  r a i l / w a t e r  r o u t e  i s  est imated t o  be $25-30/tbn ( f i r s t - q u a r t e r  1982). 

Likewise, t h e  c o s t  t o  t r a n s p o r t  SRC t o  t h e  southeast v i a  an a l l - r a i l  r o u t e  has 

a l s o  been c a l c u l a t e d  a t  $25-30/ton. The U.S.  Department o f  T ranspor ta t ion  
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(DOT) i n  i t s  p u b l i c a t i o n  "Car load Wayb i l l  S t a t i s t i c s ' '  r e p o r t s  t h a t  t h e  average 

c o s t  t o  t r a n s p o r t  prepared b i tuminous coa l  (analogous t o  SRC) f rom t h e  south 

t o  t he  balance o f  t he  U.S. was 2.53 cents  per  ton -mi le  i n  1979. Wi th  t he  

a d d i t i o n  o f  h i s t o r i c a l  r a i l - r a t e  increases,  t h i s  f i g u r e  becomes 3.15 cents  p e r  

ton -mi le  i n  1982. Therefore,  a  shipment o f  SRC from Newman, Kentucky t o  a  

proposed customer i n  t h e  nor theas t  (875 m i l es )  would i n c u r  f r e i g h t  charges o f  

$27.55/ton, which i s  c o n s i s t e n t  w i t h  t h e  est imates p rov i ded  by t h e  p roduc t  

user  and conf i rmed by I C R C  and Southern Company Services.  I n  a d d i t i o n ,  t h e  

DOT da ta  supports t h e  $25-30 c o s t  es t imate  f o r  t r a n s p o r t i n g  SRC f rom Newman t o  

t h e  southeast  (950 m i l es  a t  3.15 cents  pe r  ton -mi le ) .  

SRC p roduc t i on  r a t e s  a re  approx imate ly  equal t o  customer consumption 

ra tes .  Thus, t h e  SRC can be shipped d i r e c t l y  t o  users,  e l i m i n a t i n g  t h e  need 

f o r  s i g n i f i c a n t  s torage capac i t y .  

I n  t h e  o n e - t h i r d  h igh-convers ion p roduc t i on  mode, t h e  p l a n t  w i l l  produce 

16,000 and 13,000 tons pe r  month a t  59 and 71% u t i l i z a t i o n  f a c t o r s ,  r e s p e c t i v e l y .  

One SRC customer a lone can burn  about 16,000 tons o f  SRC pe r  month. I n  t h e  

two - t h i r ds  low-conversion mode, t h e  p l a n t  w i l l  produce 18,000 and 21,000 tons  

o f  TSL-SRC pe r  month a t  59 and 7% u t i l i z a t i o n  f a c t o r s ,  r e s p e c t i v e l y .  A major  

customer f o r  TSL-SRC can use about 20,000 tons  p e r  month a t  i t s  c u r r e n t  l o a d  

f a c t o r .  

The p a r i t y  between p roduc t i on  r a t e s  and product -user  r a t e s  i n d i c a t e s  t h a t  

t h e  s torage c a p a c i t i e s  a t  t h e  Demonstrat ion P l a n t  and user s i t e s  would be 

s u f f i c i e n t  t o  p e r m i t  t r a n s p o r t a t i o n  and use a t  des i r ed  ra tes .  

The p r i c e s  f o r  S R C - I  l i q u i d  products  a re  based on average Un i t ed  S ta tes  

p r i c e s  p r o j e c t e d  by E I A .  A r eg iona l  ana l ys i s  o f  t h e  EIA da ta  shows t h a t  

pet ro leum d i s t i l l a t e  p r i c e s  i n  t h e  South A t l a n t i c  r e g i o n  (which i nc l udes  

Kentucky) a re  approx imate ly  $0.50/MM B tu  h i ghe r  than  t h e  average U n i t e d  S ta tes  

fo recas ts .  

No s p e c i f i c  cos ts  have been es t imated  f o r  t r a n s p o r t i n g  S R C - I  l i q u i d  

p roduc ts  f rom t h e  Demonstrat ion P l a n t  t o  t h e  end user.  However, I C R C  assumes 

t h a t  t h e  $0.50/MM BLu p r i c e  d i f f e r e n t i a l  between t h e  average Un i t ed  S ta tes  and 

South A t l a n t i c  fo recas ts  would be s u f f i c i e n t  t o  cover  any t r a n s p o r t a t i o n  cos t s  

t o  t h e  end user.  Moreover, s ince  naphtha and d i s t i l l a t e  o i l s  a re  w i d e l y  used 

i n  t h e  South A t l a n t i c  and Midwest reg ions ,  t h e  S R C - I  l i q u i d s  would be expected 

t o  be t r anspo r t ed  shnrt.er d i s tances  compared t o  o t h e r  SRC products .  



EXHIBIT 2 

DEMONSTRATION PLANT REVENUES 
( m i l l i o n  d o l l a r s )  

I I I P  
Star t -up I I I B  

198E 1988 19E9 1389 1990 
(6  Mc. ) (3  Mo. ) (9 P a . )  ( 3  IMo.) ( 9  Mo.) T o t a l  I n  1982 $ ' s  

U t i l i z a t i o n ,  % 

LPG 

Naphtha 

Medium O i l  

Heavy O i  1 

SRC and TSL-SRC 
~n U t i l i t y  A 
I 

w 
0-l 

U t i l i t y  B 
U t i l i t y  C 
Industr iral  

Anode Coke 

Sul f u r  

Commissioning L iquids 

Commissioning Sol i d s  

Tota l  Revenues (1982 $1 



EXHIBIT 3 

DEMONSTRATION PLANT PRODUCTION/SUPPLY 
(MMM Btu)  

I I I A  
Commissioning I 1  

1987 1988 
I I I B  

1988 1989 1989 1990 
(3 Mo. ) (9 Mo.) (3  Mo.) (9 Mo.) 

5 9% 59% 7l% 7l% 

I n  1982 $ I s  

U t i l i z a t i o n ,  % 

(6 Mo.) (3 Mo.) (6 Mo. ) 

LPG 

Medium O i l  

Heavy ' O i  1 

SRC and T.SL-SRC 
UI U t i l i t y  A 

I 
w 
4 

U t i l i t y  B 
U t i l i t y  C 
I n d u s t r i a l  

Anode Coke ( tons) 

S u l f u r  ( tons)  

Comm.issioning L iqu ids  

Commissioning So l ids  
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EXHIBIT 4 

Products 

LPG 

Naphtha 

Medium O i l  

Heavy O i  1 

SRC and TSL S R C ' ~ )  

U t i l i t y  A 

U t i l i t y  B 

U t i l ' i t y  C 

I n d u s t r i a l  

Anode Coke 

PRODUCT PRICING 

(1982 Do1 l 'a rs)  
1 

U n i t s  1987 - 

$/MM B t u  

$/MM B ~ U  

$/MM B t u  

$/~r;i R t u  

$/MM B tu  

$/MM B tu  

$/MM B tu  

Sul f u r  $/Ton 147 148 149 150 

Commissioning Liq1.11Bs $/MM Btu '  5.80 6.30 b. 65 6.95 

Commissioning So l i ds  $/MM B tu  1.62 1.62 1.62 1.62 

Crude O i l  $/BBL 31.55 34.10 35.70 36.70 

(11.5. Avo. A q u i s i t i o n  

Cost )  

(' 'price t o  u t i l i t i e s  based on t h e i r  c u r r e n t  f u e l  o i  1 s u l f u r  s p e c i f i c a t i o n s .  
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DEVELOPMENT OF COAL PRICE PROJECTIONS FOR S R C - I  BASELINE 

The market f o r  bi tuminous coal  produced . . i n ' t h e  I l l i n o i s  Basin, ICRC's 

p r imary  source o f  supply f o r  t he  Demonstration Plant , ,  i s  p r e s e n t l y  depressed 

and i s  expected t o  remain t h a t  way through 1985-1987. Coal mines i n  t he  bas in  

a re  ope ra t i ng  a t  l e s s  than 80% of a v a i l a b l e  capac i ty .  An o b j e c t i v e  o f  ICRC's 
. . 

coa l  -procurement -s t ra tegy  i s  'to o b t a i n  commi tments- t o  supply t h e  Demonstration 

P l a n t  requirements du r i ng  t h i s  " s o f t  . market" . per iod.  Conversat ions w i t h  

var ious  coal  company represen ta t i ves  have conf i rmed our  expectat ions t h a t  I C R C  

would be ab le  t o  o b t a i n  con t rac t s  w i t h  p r i c i n g  p r o v i s i o n s  s i m i l a r  t o  those 

app l i cab le  t o  u t i l i t y - g r a d e  steam coal .  Therefore,  t h e  p r i c e  developed f o r  

t he  P r o j e c t  ~ a s e l i n e  i s  based upon ac tua l  p r i c e s  repor ted  b y  pub1 i c  u'ti.1 i t i e s ,  

t o  t he  Federal Energy Regulat ing Commission (FERC), i n  combinat ion w i t h  our.  

expectat ions o f  p r i c e  esca le t i on  t o  be exper ienced through Phase I11 o f  t he  

Demonstration P l a n t  operat ions.  A  d e t a i l e d  d e s c r i p t i o n  o f  t h e  p r i c e  develop- 

ment fo l lows .  . - . .. . . 
I C R C  i d e n t i f i e d  n i ne  p o t e n t i a l l y  qua1 i f i e d  coal  supp l i e r s  among t h e  

respondents t o  our  s o l i c i t a t i o n  n o t i c e  i n  t h e  Commerce Business D a i l y . .  Cur ren t  

c o n t r a c t  d e l i v e r e d  p r i ces ,  heat  con ten t ,  and d e l i v e r e d  tonnages coming from 

these sources a re  repo r ted  monthly by p u b l i c  u t i l i t i e s  t o  FERC on Form 423. . . 

Th i s  i n f o r m a t i o n  was gathered from these p u b l i c l y  a v a i l a b l e  r e p o r t s  f o r  t he  

p e r i o d  f ou r t h -qua r te r  FY80 through f ou r t h -qua r te r  FY81. T ranspo r ta t i on  expenses 

from each source mine t o  each d e s t i n a t i o n  u t i l i t y  were est imated and sub t rac ted  

from t h e  d e l i v e r e d  p r i c e s  t o  o b t a i n  FOB mine p r i ces .  Then t r a n s p o r t a t i o n  

expenses from each mine t o  Newman were est imated t o  develop est imated FOB 

Demonstration P l a n t  p r i ces .  

A q u a r t e r l y  weighted average FOB Newman p r i c e  was c a l c u l a t e d  based on t he  , .  . . 
tonnage e a c h  o f  t he  sources had a v a i l a b l e  f o r  sale.  Using these 

f i v e  po in t s ,  a  regress ion  l i n e  o f  p r i c e s  was cons t ruc ted  t o  p rov ide  a  f i r s t -  

qua r te r  FY82 FOB Newman p r i c e  est imate. Th is  p r i c e  was esca la ted  us ing  t he  

e s c a l a t i o n  r a t e s  f o r  coal  p r i c e s  pub l i shed  i n  Energy I n fo rma t i on  A d m i n i s t r a t i o n ' s  

"1982 Annual Energy Out look" p l u s  i n t e r n a l  l y  developed coal  - p r i c e  component 

f a c t o r s  and e s c a l a t i o n  ra tes .  The i n i t i a l  coa l -p r i ce  component f a c t o r s  are: 

(1) l a b o r  costs--41%; (2) v a r i a b l e  costs :  ma te r i a l s ,  supp l ies ,  r o y a l t i e s ,  and 

taxes--36%; (3) f i x e d  costs :  cap i  t d l  and prof1 t-- 14%; and (4) t r a n s p o r t a t i o n  

costs--9%. Labor and t r a n s p o r t a t i o n  cos ts  a r e  expected t o  increase a t  a  r a t e  
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somewhat above general i n f l a t i o n .  Fixed and va r iab le  costs are p ro jec ted  t o  

increase a t  t he  i n f l a t i o n  ra te ,  w i t h  the p r o v i s i o n  t h a t  f i x e d  costs would no t  

change a f t e r  the  b i d  c losure  date f o r  pr imary and secondary supply sources. 

The Energy In fo rmat ion  Admin is t ra t ion  expects coal p r i ces  t o  increase a t  the  

r a t e  o f  0.57% per. year  i n  1982 do1 l a r s  dur ing  the term 1980-1988. This i s  the  

pe r iod  dur ing  which the  Demonstration P lan t  would be con t rac t i ng  f o r  i t s  

pr imary and secondary coal supply. For t h i s  study, the assumed b i d  c losure 

dates were second-quarter FY83 and f i r s t - q u a r t e r  FY88, f o r  pr imary and secondary 

supply sources, respec t i ve l y .  Primary sources represent 100% o f  supply through 

th i rd -qua r te r  1988 and 80% o f  supply the rea f te r ;  secondary sources make up the  

d i f ference.  A weighted average p r i c e  was calculat 'ed on a  q u a r t e r l y  basis  

through t h i r d - q u a r t e r  FY90 i n  constant and cu r ren t  d o l l a r s  i n  both $/MM Btu 

and $/ton. 

Use o f  t he  regress ion  l i n e  method j u s t  described, which was based on 

ac tua l  p r i ces  p a i d  by p u b l i c  u t i l i t i e s ,  resu l ted  i n  an increase i n  the expected 

average FY81 p r i c e  o f  12.3$/MM Btu  over the est imate made i n  December, 1980 t o  

154.3B/MM Btu. This  p r i c e  r e f l e c t e d  an increase o f  5.7% i n  the  coal p r i c e  

est imate and approximately 52% i n  the  t ranspor ta t i on  expense estimate. The 

l a r g e  increase i n  t r a n s p o r t a t i o n  expense over the  prev ious est imate i s  the  

r e s u l t  o f  i n c l u d i n g  coal  s  from more d i s t a n t  sources ou ts ide  western Kentucky. 

In add i t ion ,  r a i l  f r e i g h t  charges increased a t  a  greater  than, l4% annual r a t e  

and 1  ow-cost barge d i r e c t  del i v e r i e s  were omitted. 

The cos t  o f  coal  i s  'based on "as-received" washed coal at '11,400 BTU/lb. 

~ h &  average f i s c a l  year  p r i c e s  FOB Newman are repor ted below, rounded t o  the  

nearest whole B/MM Btu  o r  25$/ton i n  cu r ren t  and constant  d o l l a r s .  

F i r s t -Quar te r  FY 82 $ 
. F i s c a l .  Year B/MM BTU $/Ton 

The coal  p r i c e  w i l l  remain unchanged dur ing  the term i n  constant d o l l a r s  

as a  r e s u l t  o f  our expectat ion t h a t  I C R C  w i l l  be able t o  " f i x "  a  p o r t i o n  o f  

t he  con t rac t  p r i c e  ( c a p i t a l  cos t  and p r o f i t )  as o f  the  b i d  c losure date. 



SRC- I 

BASELINE 

STANDARD YEAR - COAL COST 

I. Assumptions: 

A. To ta l  D a i l y  Coal Requirement: 6,000 tons/day, d.b. (d ry  bas is )  

1. SRC Process Area: 5,590 tons/day, d. b. 

2. Gas Systems: 446 tons/day , d. b. 

B. Annual Coal Consumption Factor :  .90 SRC, .95 Gas Systems 

C. Coal Heat Content: 12,900 B t u / l b  = 25.8 MM Btu / ton  

D. Coal Cost: - $1.62/MM B tu  

E. Coal Losses f o r  Ox idat ion  and Hand1 ing: 3% 

Source : 

Process Design C r i t e r i a  

SRC DBM 

Gas Sj/sterns DBM 

I C R C  Manufactur ing 

Process Design C r i t e r i a  

I C R C  Business Management 

I C R C  Management 

Cn 11. Computations: 
N 
t-' 

A. SRC Process Area: 

5,590 tons/day x 365 days/year x .90 x 25.8 MM Btu/ ton x $1.62 MM Btu  x 1.03 losses = 

$79,053,000/year 

B. Gas Systems: 

446 tons/day x 365 days/year x .95 x 25.8 MM B t u l t o n  x $1.62 MM B tu  x 1.03 losses = 

$6,658,000/year 

C. To ta l  Standard Year Coal Cost: SRC Process Area $79,053,000 
Gas Systems 6,658,000 

To ta l  $85,711,000 , 



S R C - I  3EWONSTRATION PLANT 

COAL RIECEI ?TS A ~ D  CONSUMPTION 

A c t i v i t y  Phase Per iod 

Checkout and Accept I 1  4 t h  Qtr '86 
U t i  1 i t i e s  

Coal Received - M Dry Tons Coal Consumptio,n 
Stock- Inventory  C~mu l  a t i  ve % o f  Design 

Received p i l e d  a t  ~ n d ' "  Leceipts M d ry  tons Feed Rate 

Commission U t i l i t i e j ,  I 1  1 s t  Qtr '87 60.5 60.5 
Coal Hand1 i ng , ASU; 
S tockp i l e  Coal 

Commission Gas I I 2nd Qtr ' 8 i  49.3 0 
Systems 

Commi s s i  on SRC I I 3rd  Qtr l.37 66.5 1.5 
Process Area 

C: Commission Coke & I I 4 t h  Qtr '97 150.2 24.5 
L i q u i d  Prod. Area 

Commission P lan t  I I 1 s t  Qtr '88 218. .3 43.5 130. (5 545.3 

Star tup and Shutdown I11 A 1/88-6/3e 565.7 38.4 168.4 1,111.0 

Test  Operat ion 111 B - 1  7/88-61'35 1,397.6 31.5 199.9 .2,508.6 

111 8- 2 7/89-6/9C 1,451.6 (169.7) 30.2 3,960.2 

Extended Operat ion 111 C- 1 7/90-6/91 -- (21% - - - - - - 

I11 C-2 7/91-6!92 - - - - - - - - 

I11 C-3 7/92-6!93 - - - - - - - - 

(1) 45-day inventory  based on average ccms~mpt ion d u r i  nc sub.;equent operat ing per iod.  
(2) Does n o t  inc lude coal  t o  r e b u i l d  coal inventory  (e.5. , 270M T f o r  45 day inven;ory). 
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Various upside and downside p r i c e  r i s k s  were i d e n t i f i e d  and assessed f o r  

p r o b a b i l i t y  of occurrence. The most v o l a t i l e  f a c t o r  i s  r e l a t e d  t o  transpor- 

t a t i o n .  However, Newman f a c i l i t y , ,  the ne t  e f f e c t  o f  an upside o r  downside 

change i n  t ranspor ta t i on  cos t  would be minimal. The ne t  e f f e c t  o f  r i s k s  

r e l a t i n g  t o  coal product ion costs i s  judged t o  be mutua l ly  o f f s e t t i n g . .  

OPERATING COSTS 

Phase 111 o f  the  SRC-I p ro jec t ,  operat ion and eva lua t ion  o f  the  Demon- 

s t r a t i o n  Plant ,  cons is ts  o f  a six-month s ta r t -up  and shakedown pe r iod  (Phase 

I I I A ) ,  fo l lowed by two years o f  operat ions (Phase I I I B ) .  The ~ a s e l i n e  assumes 

t h a t  the  p l a n t  w i l l  operate 50% o f '  the  t ime i n  the  "low-conversion1' mode and 

50% i n  the  "high-conversion" mode. The cos t  d i f fe rence,  approximately $50,000 

per  year, i s  immat@rial ,  and a l l  costs have been generated by u t i l i z i ' n g  the  

high-conversion basis.  

Phase I11 operat ing costs were est imated by us ing the "standard" dosts 

described i n  Appendix 2.0 (Operating Cost Assumptions and Support Data). A .  

summary o f  the annual standard operat ing costs i s  prov ided i n  E x h i b i t  5. 
. . 

Ind ices ,  based on the  experience o f  the Manufacturing Department's management, 

judgment, and expected p l a n t  performance, were app l ied  t o  these standard 

costs. The ind ices  are as fo l lows:  

Phase Phase Phase 

I I I A  (%) I I I B  (1) (%) I I I B  (2) (%) 

Exempt ' Labor : 120 120 120 

C l e r i c a l  100 . 100 100 

Overtime 300 300 200 

Chemicals, Cata lysts ,  81 Lubricants 75 100 100 

Power 65 7 0 80 

Fuel 400 300 200 

LIN l o o  100 100 

Maintenance ' , 120 110 100 

The coal costs were generated on the  basis  o f  tonnage received a t  the 

p lan t ;  Trans1 ated t o  a percentage ,o f  the annual standard coal consumption, 



Chemicals 

Catalysts 

Lubricants 

Power 

Fuel 
I 

Coal 

LIN 

Maintenance 

Operating Labor 

Plant  Overhead 

Cokr /  
Calciner 
1.2.1.1 

9 240 

16 

1,108 

11169 

2 3 0  

l , W 4  

770 

Naphtha 
Hydro- 
t r e a t e r  
1 .2 .2 .5  

F 
13 

2 

171 

11 

663 

450 

99 

74 

ICRC 

SRC-I STANDA?D YEAR OPERATING COSTS 

REVISED BASELINE (8000s) 

Fuel i n  FY 1981 Dol la rs ,  FY 1982 Price 

Exhibi t  5 

Gas 
Systems 

1 .3 .2  

$ 1,735 

1,174 

83 

7,821 

. 931 

6,658 

111 

11,580 

1,043 

791 

Project  Tech. Product 
Mgt. Admin. Support U t i l i z a t i o n  EPLA 

1 . 5 . 1  1 .5 .2  1.5.3 - - -  1 . 5 . 4  1 .5 .5  Total - - 
8 8 3 8 8 8 5,987 

4,643 

349. 

30,314 

. 2,160 

85,711 

774 

49,180 

700 1,438 8,052 

590 1,174 6,338 

TOTAL $106,667 $5,427 $11.294 $1,483 $7, ;92 $31,927 $24,926 $ $1,290 $2.612 $ 8 $193,508 



Phase I11 Cost Estimate 

ICRC 

BASELINE 

PLANT OVERHEAD - STANDARD ANNUAL 

( $ 0 0 0 ~  1st Quarter FY82) + 

Exhibit 6 

Standard Annual Direct Libor Base 

- .  
Cormun i ca t i ons 

Off  ice Suppl ies 
Guard Service 
Janitorial  Service 

Vehicle Rental, Fuel 
Pub1 ic Relations 
Educational Assistance 
Travel & Living 

Donations 
Professional Licenses 

. . 
Subscriptions 
Occupational Health 
Consul tants 
Operating Suppl ies 

\ 

Lab Supplies 
Data processing 

Overhead Kate 
Plus Fringes 



Phase I11 C o s t  Estimate 

the Baseline costs are as follows: Phase IIIA, 55%; Phase IIIB (I), 68%; 

Phase IIIB (2), 7 Z .  The plant overhead rate is 90%, including 35% Fringe 

benefits. Details are shown in Exhibit 6. The operating costs -are presented 

in first-quarter FY82 dollars and escalated do1 lars, and are summarized by time 

and by Work Breakdown Structure. 

PRODUCT USER RETROFIT CONVERSION PROGRAM 

The Product User Retrofit Conversion Program is designed to convert oil-fired 

boiler furnaces for demonstration of SRC solid product as a combustion fuel. 

Although the liquid SRC products are assumed to be usable with little or no 

modifications to existing oi 1-fired installations, using the sol id products 

wi 1 1  require significant equipment modifications. The retrofit work for the 

solids users is intended to demonstrate product utilization. Logically then, 

the program should be treated as a Phase I11 activity, necesssary for' the 

demonstration and evaluation of SRC-I solid as a viable alternative to petroleum- 

based fuel . 
The costs and timing of the Phase I11 portion of this progarm are: 

FY82 1st Quarter Escalated 

Spending the funds accordingly will ensure the availability of users who 

are capable and, more importantly, committed to using SRC-solid as an alternate 

energy source. 



Phase I11 Cost Estimate 

ICRC 

BASELINE - PHASE I 1 1  

HOME OFFICE 

1st Quarter FY82 Do1 lars (4000s) 

I I IA I I I B  
R88 FY88 FY89 FY 90 

6 Months 3 Months 12 Months 9 Months 

1.5.1 ~ng: neering Techno1 ogy $ 643 S 321 S 1,281 $ 1,065 
Contract Administration 122 60 ' 235 18 2 
Purchasing 6 4 - - 

6 7 36 Management Systems - - 
, . .  . . 

Total 1'.5.1 S 838 S 421 9 1,516 . , S 1,247. 

1.5.2 Office Services 

Business Management 

Legal 

Finance 

Administration 

Human Resources 

Pub1 ic Affairs, 
I 

Total 1.5.2 

1.5.3 Engineering Technol ogy 

1.5.4 Business Management 

1.5.5 Engineering Technology 798 394 1,486 944 

Total Home Office $53,838 S 4,348 517,073 $12,870 



Phase I11 Cost Estimate 

I C R C  

BASELINE - PHASE I 1 1  

SITE SUPPORT 

WBS - 
I .  5 . 1  Engineering Techno1 ogy 

Project Engineering 
Contract Administration 
Purchasing 
Mana'gemen t Sys terns 
Finance 

1st Quarter FY82 001 lars (5000s) . 

I I I A  
FY 88 

6 Months 

1110 
FY88 FY8 9 FY90 . 

3 Moll ths 12 Munths 9 Monrhs 

1 . 5 . 2  Finance S 312 S 157 4 339 $ 2SiI 
Human Resources 63 32 129 100 
Pub1 i c  Affairs 80 3 9 177 137 

Total 1 . 5 . 2  $ 455 S 228 S 645 S 497 

1 . 5 . 5  Engineering Techno1 ogy 777 38 6 11466 925 

Total S i t e  



Phase I11 Cost Estimate 

ICRC 

BASELINE - PHASE 111 

HOME OFFICE 

Escal a t2d Do1 1 a rs (9000s) 

IIIA 
fY88 FY88 

6 Months 3 Months 

I 110 
FY89 

12 Months 
r'Y 90 

9 Months 

WBS - 
1.5.1 Engineering Technol ogy 

Contract Administration 

Purchasing ' 

Management Systems 

Total 1.5.1' 

1.5.2 Office. Services 

Business Management 

Lega 1 

Finance 

Administratjon 

Human Resources 

Pub1 ic Affairs 

Total 1.5.2 

1.5.3 Engineering, Technology 

1.5.4 Business Management 

1.5.5 Engineering Technol ogy 

Total Home Office 



WBS - 
1.5.1 Engineer ing Technology 

Pro j -ec t  Engineer ing 

Cont rac t  Admin is t ra t i on  

Pu.rchasing 

Management Systems 

Finance 

Phase I11 Cost Estimate 

I C R C  . 

BASELINE - PHASE I 1 1  

SITE' SUPPORT 

Escalated Do1 1 a rs  (9000s) 

- I I I9 
FY88 v FY89 

3 Months 
FY 90- 

12 Months 9 Months 

To ta l  1.5.1 

1.5.2 Finance 

Human Resources 

Pub1 i c  A f f a i r s  

To ta l  1.5.2 

1.5.3 Engineer ing Technology 

1.5.5 Eng.i.neeri ng Techno1 ogy 

To ta l  S i t e  



Chemicals 

Cata lysts  

kubr'cants 

Power 

Fuel 

Coal 

LIN. ' 

I 

Maintenance 

Operat ing Labor 

P lan t  Overhead 

Subtotal  

I C R C  Overhead 

S i t e  

Hcme O f f i c e  

G&A 

Licecse Fees 

Insurance 

To ta l  

Tota l  Revenues 

Net 

SRC 
1.2.1 

$ 437 

2 1 

1,127 

1,161 

21,023 

11,886 

961 

591 

$37.207 

Coker/ 
Calciner 
1.2.2.1 

3 90 

6 

360 

368 

1,326 

663 

395 

$3.208 . 

$3 .. 208 

EBH 
1.2.2.2 

$ 259 

1,274 

14 

785 

145 

1,896 

573 

343 

$5,289 

84 5 

$6,134 

Naphtha 
Hydro-. 
t r e a t e r  
1.2.2.5 

3 
5 

. 1  

56 

25 

331 

270 

66 

37 

$ 791 

225 

$1,016 

ICRC 
SRC-I OPERATING COSTS 

REVISED BASELINE (3000s) 
Basis: FY 1982 1 s t  Quar ter  Do l la rs  

Phase I I I A  - FY 88 (6 Months) 

ASU 
1.3.1.1 

8 
4 

23 

2,052 , 

648 

119 

74 

$2,920 

Gas 
Systems 

1.3.2 

$ 651 

440 

31  

2,542 

2,084 

2,621 

56 

6,948 

707 

415 

$16,495 

Pro jec t  
Mgt. Admin. 
1.5.1 1.5.2 -- 

3 3 

Tech. 
Support 

1.5.3 

3 

. . 

917 

644 .- 

.$1,561 

201 

3,668 

$5,430 

Product 
U t i l i z a t i o n  EPLA 

1.5.5 1.5.4 - G&A Tota l  - - 



Chemicals 

Cata lysts  

Lubricants 

Power 

Fuel 

Coal 

LIN 
I 

Maintenance 

Operating Labor 

Plant  Overhead 

Subtotal  

I C R C  Overhead 

S i t e  

Home O f f i c e  

C&A 

License Fees 

Insurance 

, Tota l  

Tota l  Revenues 

Net 

SRC 
1 .2 .1  

$ 291 

13 

607 

435 

13,305. 

5,448 

478 

294 

$20,871 

Coker/ 
Calciner 
1.2.2.1 

3 60 

4 

194 

138 

608 

331 

197 

$1,532 

- 
$1,532 

EBH 
1.2.2.2 

11 172 

849 

9 

423 

54 

859 

286 

17 1 

$?,a33 

52,833 

Naphtia 
Hydro- 
t reat .er  
1. 2 . 2 3  

s 
3 

1 

30 

9 

1E5 

124 

22 

18 

5 32;2 

I C R C  
SRC-I OPEPATING COSTS 

EEUiSED BMELINE (8000s) 
Basis: FY 1982 1 s t  Quar ter  Do l la rs  

Phase 1116 - E Y  88 (3 Months) 

Gas Pro jec t  
ASU 5ys:ems U&O Mgt. Admin. 

1 .3 .1 .1  1.3.2 1.4.1 1 .5 .1  1.5.2 - - - --  
Tech. 

Support 
1.5.3 

$ 

457 

322 

$ 779 

100 

1,814 

$2.693 

Product 
L t i l i z a t i o n  EPLA 

1.5.4 1.5.5 G&A Tota l  



Chemicals 

Cata lysts  

Lubricants 

Power 

Fuel 

Coal 

Ln 
LIN 

Maintenance 
W 

Operat ing Labor 

P lan t  Overhead 

Subtotal  

I C R C  Overhead 

S i t e  

Home O f f i c e  

License Fees 

Insurance 

To ta l  

To ta l  kevenues 

Net 

SRC 
1.2.1 

$ 873 

42 

1,820 

1,377 

39,914 

16,343 

1,440 

887 

$62,696 

Coker/ 
Calciner 
1.2.2.1 

$ 180 

12 

582 

436 

1,123 

995 

594 

$4,622 

$4,622 

EBH 
1.2.2.2 

$ 518 

2,547 

27 

1,268 

171 

2,607 

860 

515 

$8,513 

$8,513 

Naphtha 
Hydro- 
t r e a t e r  
1.2.2.5 

3 
10 

1 

90 

30 

498 

371 

101 

56 

$1,157 

I C R C  
SRC-I OPERATING COSTS 

REVISED BASELINE (8000s) 
Basis: FY 1982 1 s t  Quar ter  Ool lars  

Phase 1110 - FY 89 (9 Months) 

Gas Pro jec t  
ASU Systems U&O Mgt. Admin. 

1.3.1.1 1.3.2 1.4.1 1 .5 .1  1.5.2 - - - --  
Tech. 

Support 
1.5.3 

3 

' Y 

1,379 

969 

$2,348 

301 

5,405 

$8,054 

Product 
U t i l i z a t i o n  EPLA 

1.5.4 , - 1.5.5 G&A Tota l  - - 
$ $ 4,491 

3,483 

262 



Chemicals 

Cata lysts  

Lubricants 

Power 

Fuel 

Coa 1 

ul 
LIN 

Maintenance 
P 

Operat ing Labor 

Plant  Overhead 

Subtotal  

ICRC Overhead 

S i t e  

Home O f f i c e  

G&A 

License Fees 

Insurance 

Tota l  

To ta l  Reuenues 

SRC 
1 .2 .1  

3 291 

13 

694 

306 

13,935 

4,952 

428 

294 

$20,913 

Coker/ 
Calciner 
1.2.2.1 

3 60 

4 

221 

97 

552 

293 

197 

$1,424 

EBH 
1.. 2 .2  

t 1?2 

819 

9 

483 

38 

730 

254 

171 

S2,766 

U ,  766 

Naphtha 
Hydro- 
t reatr , r  
1.2.2:-5 

6 
3 

1 

34 

7 

16 5 

1L2 

28 

18 

3 368 

$ 368 

I C R C  
SRC-I OPE?ATING COSTS 

REVISED BA3ELINE (8000s) 
Basis: FY 1982 1 s t  Quar ter  Do l la rs  

Phase I I I B  - 'Y 89 (3  Months) 

Gas Pro jec t  
ASU Systems U&O Mgt. Admin. 

1 .3 .1 .1  1.3.2 1 . 4 . 1  1 . 5 - 1  1.5.2 - - . - - -  

Tech. 
Support 

1.5.3 

3 

Product 
U t i l i z a t i o n  EPLh 

1.5.4 - 1.5.5 G&A Tota l  - - 
$ 3 1,496 

1,160 

87 

6,062 

1,270 

15,168 

192 

12,293 

2,365 

1,678 

8 $ 41,771 



Chemical s 

Cata lysts  

Lubricants 

Power 

Fuel 

Coal 

U) 
LIN 

(: Maimtenance 
cn 

Operating Labor 

, P lan t  Overhead 

Sirbtotal 

ICRC Overhead 

S i t e  

Home O f f  i c e  

G&A 

License Fees 

Insurance 

To ta l  

To ta i  Revenues 

Net 

SRC 
1.2.1 

$ 873 

42 

2,080 

948 

41,804 

14,858 

1,298 

887 

$62,790 

$62,790 

Coker/ 
Calciner 
1.2.2.1 

$ i80  

12 

665 

300 

1,658 

884 

594 

$4,293 

$4,293 

EBH 
1.2.2.2 

$ 518 

2,547 

27 

1,450 

118 

2,370 

764 
. . 
515 

$8,309 

$8,309 

Naphtha 
Hydro- 
t r e a t e r  
1.2.2.5 

$ 

l a  
1 

103 

2 1  

498 

338 

88 

56 

$1,115 

$1,115 

. ~ 

ICRC 
SRC-I OPERATING COSTS 

REVISED BASELINE (3000s) 
Basis: FY 1982 1 s t  Quar ter  Do l la rs  

Phase I I I B  - FY 90 (9 Months) 

Gas Pro jec t  
ASU Systems U&O Mgt. Admi n. 

1.3.1.1 1.3.2 1.4.1 1 .5 .1  1.5.2 - - - --  
Tech. 

Support 
1.5.3 

$ 

1,278 

969 

$2,247 

422 

5.339 

. $0,008 

. c 

>. -  

Product 
U t i l i z a t i o n  EPLA 

1.5.4 1.5.5 To ta l  

$ 4,491 

3,483 

262 

18,189 

3,928 

45,503 

582 

36,887 

7,146 

5,055 

$125,526 

2,530 

12,870 

6,942 

368 

$148,236 

(163,900) 

$(15,664) 
-. 



ICRC 
SRC-I OPERATING COSTS 

ORIGINAL BASELINE (8000s) 
Basis: Escal.ated Dollars 

phase. I'IIk.-.-'FY88.(6.Months)'-' 
,, . 
! 3 

WrphtL. 
IIlyJru- Gas Pro)ecl 
Treater ASU' Systems ' U  1 0 ' Mgt. Admln. 
1.2.2.5 1.3.1.1 3 2  .4 1.5.1 !.:A& -.-- -- ---- 

L I.uel 
cn 

Coal 

111 

nd l~~l.c.n,atue 

Operat Lny Labor 

Flr111 Uverl~ertl 

S l ~ l l o l a  l 

ICWC OuerllrrJ - 
Sit#! 

I b r .  Of l Ice 

G L A 

I. ICCIIS~! fees 

Inrctrance 4 22 

'13; aan 

f o t r l  Revenues 

Ne 1 



ICkc 
SRC-I OPERATING COSTS 

: ORIGINAL BASELINE (8000s) 
Basis:  Escalated Do1 l a r s  

Phase I I I B  - FY88 (3  Months) 

SRC 
1.2.1 ---- 

1 1.137 

23 

- 1, 125 

982 

23.537. 

10.064 

045 

520 

13l.233 

.jmj 

Naphlba 
Ibdro- 
Treater 
1-2.2.5 --- 
$ 

57 

* 28 

292 
130 

56 

32 

U I O  
1.4.1 --, 

1 953 

21, 

34' 

2.544 

1.939 

e 

5 .m9 

m 
463 

-- 
$12,472 

m 

St~blol+l  

ICWC OvetlcaJ - 
S11a 

~ l b m  O f f  Ice 

. .  ri & A  . .. . 
.I lccnsl! I E(?S 

I l ~ s v a ~ u e  .. 



I C R C  
SF.C-I OPERATING COSTS 

ORIGINAL BASELINE (8000s) 
Basis: Escalated Dollars 

Phase IB IB  - FY89 (9  Months) 

Naphtha 
Ifyclro- Gas ProJec t 
Treater ASU Systems U 0 Hy1. 
1.2.2.5 1.3.E.I 1.3.2 1.4.1 1.5.1 .- - --- - - 

CuLer? 
Calc In& 
! !Z:ZA- 

Tech. Protluc 1 
AQln. Suppurl U l l l  l ~ a l l m  LPlA 
1.3.2 1.5.9 1.5.4 -- - --.. ---- I.! 

LBH 
1.2.8.2 -- 

Opera 1 ing Labor 

Plalil Overhead 

Sublolr l 
ICRC Overtiead - 

Slbe 

I l t r !  Office 
G h A  

I. ICLVISO: I t!es . 

lltsurdlrr 

Totdl Revenuer 

We1 



I C R C  
SRC- I OPERATING COSTS 

ORIGINAL BASELINE ( $ 0 0 0 ~ )  
Basis:  Escalated D o l l a r s  

Phase I I I B  - FY89 (3  Months) 

Naphtha 
Cukerf Ilydra- Cia r Project 

Calc lner Treater llSU Syrlemt U & 0 Myt. Admln. 
'1.2.2.1 . - . - - . - - - - 1.2.2.2 - - . 1 - I. 3 . 1 .  -LA.2 I.I.I 1 .5 .1 .  L 5 . 2  

Tech. P r o h c l  
Support U l l l  l z a l l m  

1.5.3 9.5.4 ..----- .. . -.-- --  
Chealcals 

Crlalysls 

Lubr Ica~t ls  

P t w r  

M,I l i~ lenance 

Ibm: O f f  Lcc 

G A 

Tolrl  Revenues 

Ne 1 



ICRC 
SRC-I OPERATING COSTS . 

ORIGINAL BASELINE (8000s) 
Bas is :  E s c a l a t e d  D o l ' a r s  

Phase I I I B  - FY90 ( 9  Months) 

Hrphlhr 
IlyJro- 
l r e r l e r  
1.2.2.5 -- 

f 
195 

2 

116 

990 

1.318 

1 76 

11 1 

616 
M U  Systems 

1.3.I.Y 1.3.2 - -- 
\ 

Project Tech. 
U L 0 Hgl. Ahtn. Support 
4 1.5.1 1.5.2 1.5.3 - -. - . - - - - - - 

$ 3.211 $ I $ 
7 I 

I 20 

9.802 

5.019 

Cltemlcrls 

Crl?lyr ls 

lubr Imnts 

Plrnt Uverherd 

Sullolr l 
ICRC Ove~.l~erJ - 

Sl le  

I h m  O f f  Ice 
G 1 A  

1 lcensc? Fees 
Insurance 

I o l r l  

I o l r l  Revenues 

We 1 



W i l s o n v i l l e  P i l o t  P l a n t  Support  

APPENDIX 6.0: WILSONVILLE PILOT PLANT SUPPORT 

As i n d i c a t e d  i n  t h e  S R C - I  P r o j e c t  Basel ine,  Phases I and 11, Appendix B, 

Sec t ion  25.0, I C R C  w i l l  depend e x t e n s i v e l y  on W i l s o n v i l l e  P i l o t  P l a n t ' s u p p o r t  

through Phase I1  o f  t he  Demonstrat ion P l a n t  p r o j e c t .  Dur ing  s t a r t - u p  and 

ope ra t i on  o f  t he  p l a n t ,  opera t ions  suppur-t programs must be con t inued  and 

qu i ck  turnaround s tud ies  must be developed a t  t h e  p i l o t - p l a n t  sca le  t o  so l ve  

. ope ra t i ng  problems. Wi th  i t s  s t r ong  t e c h n i c a l  da ta  base t h a t  was developed 

d u r i n g  Phase I1  and i t s  i n t e g r a t i o n  o f  1  i q u e f a c t i  on, deashi ng , and expanded-bed 

hydrocrack ing u n i t s ,  t h e  W i l s o n v i l l e  P i l o t  P l a n t  i s  i d e a l l y  s u i t e d  f o r  scaled- 

down exper imenta l  programs. Sound economics d i c t a t e  t h e  need t o  maximize 

ope ra t i ng  t ime a t  t he  l a r g e r  sca le  p l a n t  and t o  use t h e  sma l le r  s ca le  p i l o t  

p l a n t  t o  accompl ish t h a t  o b j e c t i v e .  

Easy access t o  W i l s o n v i l l e ' o p e r a t i n g  schedules w i l l  be requ i red .  Secondary 

sc reen ing  o f  coa l  supply sources a t  t h e  p i l o t  p l a n t  w i l l  be needed d u r i n g  t h e  

10-month pe r i od ,  August 1987 through May 1988. Tab1 e  10 i n d i c a t e s  opera t ions  

t ime requirements f o r  W i l s o n v i l l e  f o r  t h e  e n t i r e  p e r i o d  o f  t h e  Demonstrat ion 

P l a n t  p r o j e c t .  

SUMMARY 

The opera t ions  t ime requirements f o r  ~ i l s o n v i l l e  p i l o t  p l a n t  suppor t  a r e  . 

summarized i n  Table 10. An i nc reas ing  need through Phase I1  complet ion has 

been i d e n t i f i e d  t o  c a r r y  o u t  t echn i ca l  and p roduc t  acceptance- re1  a t e d  programs 

a t  t h e  p i l o t  p l a n t .  A d d i t i o n a l  d i s cuss ion  of Phase I 1  requirements i s  con ta ined  

i n  t h e  S R C - I  P r o j e c t  Basel ine,  Phases I and 11, Appendix B, Sec t ion  25.0. . 



Wilsonville Pilot Plant Support 

Tab 1 e '10 

Wi lsonvi l le  P i l o t  Plant  Support 
Operations Time Requi rementsa 

Fiscal  Year Time Required 

:(% ) 

a~omplete  Phase I1 and s t a r t  Phase IIIA, 11 December 1987. 
Complete Phase IIIA and s t a r t  Phase IIIB, 11 June 1988. 
Complete Phase 1110, 11 June 1990. 
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