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EXECUTIVE SUMMARY 

I n t e r n a t i o n a l  Coal R e f i n i n g  Company ( I C R C ) ,  i n  coope ra t i on  w i t h  t h e  

Commonwealth o f  Kentucky has con t rac ted  w i t h  t h e  Un i t ed  S ta tes  Department o f  

Energy (DOE) t o  des ign,  b u i l d  and opera te  a  f i r s t - o f - i t s - k i n d  p l a n t  demon- 

s t r a t i n g  t he  economic, env i ronmenta l ,  socioeconomic and t e c h n i c a l  f e a s i b i l i t y  

o f  t h e  d i r e c t  coa l  l i q u e f a c t i o n  process known as S R C - I .  I C R C  has made a  

massive commitment o f  t ime  and e x p e r t i s e  t o  des ign processes, p l a n  and form- 

u l a t e  p o l i c y ,  schedules, cos t s  and t e c h n i c a l  drawings f o r  a l l  p l a n t  systems. 

These f u l l y  i n t e g r a t e d  p l ans  comprise t h e  P r o j e c t  Base l i ne  and a r e  t h e  bas i s  

f o r  a l l  f u t u r e  d e t a i l e d  eng ineer ing ,  p l a n t ' c o n s t r u c t i o n ,  ope ra t i on ,  and o t h e r  

work s e t  f o r t h  i n  t h e  c o n t r a c t  between I C R C  and t h e  DOE. 

Volumes I and I 1  o f  t h e  accompanying documents c o n s t i t u t e  t h e  updated 

P r o j e c t  Base l i ne  f o r  t h e  SRC-I two-stage l i q u e f a c t i o n  p l a n t .  The o r i g i n a l  

P r o j e c t  Base l i ne  was re l eased  t o  t h e  DOE i n  March 1982. I n t e r n a t i o n a l  Coal 

R e f i n i n g  Company be1 ieves  t h i s  v e r s a t i l e  p l a n t  des ign  i nco rpo ra tes  t h e  most 

advanced coa l  l i q u e f a c t i o n  system a v a i l a b l e  i n  t he  s y n t h e t i c  f u e l s  f i e l d .  

SRC-I two-stage ' l i que fac t i on ,  as developed' by I C R C ,  i s  t h e  wayaof t h e  f u t u r e  

i n  coa l  l i q u e f a c t i o n  because o f  i t s  p roduc t  s l a t e  f l e x i b i l i t y ,  h i g h  process 

thermal e f f i c i e n c y ,  and low consumption o f  hydrogen. The S R C - I  P r o j e c t  Base- 

l i n e  des ign  a l s o  has made impo r tan t  s t a t e - o f - t h e - a r t  advances i n  areas such as 

env i ronmenta l  c o n t r o l  systems. 

The Base l i ne  r e f l e c t s  ICRC's commitment t o  assure t h e  S R C - I  p l a n t  meets 

a l l  a p p l i c a b l e  env i ronmenta l  s tandards.  I n  comp le t ing  t he  P r o j e c t  Base l ine ,  

I n t e r n a t i o n a l  Coal R e f i n i n g  Company has succeeded i n  t r a n s l a t i n g  t h e  p r o j e c t  

goal  o f  p r o t e c t i n g  human h e a l t h  and t h e  environment i n t o  a  s e r i e s  o f  s p e c i f i c  

des ign  and o p e r a t i n g  i nnova t i ons .  Taken t oge the r ,  these p r o v i  si'ons represen t  

a  ma jo r  conmi tment t o  e"v i  ronmental  qua1 i ty. 

Because o f  a  l a c k  o f  fund ing ,  t h e  DOE has c u r t a i l e d  t h e  t o t a l  p r o j e c t  

e f f o r t  w i t h o u t  s p e c i f y i n g  a  d e f i n i t e  renewal data.  Th i s  p rec ludes  t h e  develop- 

ment o f  r e v i s e d  accura te  and meaningfu l  schedules and, hence, esca la ted  p r o j e c t  . 

cos ts .  I C R C  has r e v i s e d  and updated t h e  o r i g i n a l  Design Base1 i n e '  t o  i n c l u d e  

i n  t h e  t e c h n i c a l  documentat ion a1 1  o f  t h e  approved ' b u t  p r e v i o u s l y  non- incorpora ted  

Category B  and C and new Post-Base1 i n e  Eng ineer ing  change Proposals.  

i 



COSTS 

The O r i g i n a l  and Revised Base l ine  c o s t  es t imates ,  i n  f i r s t - q u a r t e r  FY 1982 

d o l l a r s ,  be fo re  con t ingency  and rounded t o  t h e  neares t  m i l l i o n ,  a re  summarized 

and compared below. W i t hou t  a  d e f i n i t i v e  schedule f o r  t h e  resumption of  t h e  

p r o j e c t ,  p roper  a l lowances f o r  e s c a l a t i o n s  cannot be made. Furthermore, t h e  

c a p i t a l  c o s t  e s t i m a t e  and cash f l o w  w i l l  be s u b j e c t  t o  r e v i s i o n  t o  t ake  i n t o  

c o n s i d e r a t i o n  t h e  a t t e n d a n t  eng ineer ing  s t a r t - u p  cos t s  and t h e  s t a t e  o f  business 

a c t i v i t y  a t  t h e  t i m e  o f  resumption. Never the less,  t h e  decrease i n  t h e  updated 

c o s t  es t imate ,  t h e  amount o f  an a l lowance f o r  eng ineer ing  s t a r t - u p  cos t s  and, 

any changes i n  t h e  e s c a l a t i o n  f a c t o r s  f rom those assumed i n  t he  o r i g i n a l  

Base l i ne  w i l l  have a  minor  impact on t h e  t o t a l  c o s t  o f  the  p r o j e c t .  

Eng inee r i ng  (Phase I)* 

C o n s t r u c t i o n  and I n i t i a l  

Opera t ions  (Phase 11) 

O r i  g i  na 1 Rev i sed 

(000) (000) 

$ 376,000 $ 376,000 

* Inc ludes  $10,285,000 Phase 0  c o s t  i n  "as spent"  do1 1  a r s .  

I n  t h e  absence o f  a  d e f i n i t e  r e s t a r t  da te ,  a  s p e c i f i c  p r o j e c t  schedule 

cannot  be developed. The schedule p resen ted  h e r e i n  i s  t h e  schedule f o r  t h e  

O r i g i n a l  P r o j e c t  Base l i ne .  I t  1 s  main ta ined  fur- r.efer.ell~e o n l y  t o  i n d i c a t e  

r e l a t i v e  t ime  spans. Any new schedule must make al lowances Tur. tlle t i rnes 

necessary t o  b r i n g  aboard a r ~ d  t u  n ~ o b i l i z e  t h e  eng ineer ing  ~ n d  c o n s t r u c t i o n  

subcon t rac to r s ,  and f o r  them t o  rev iew t h e  Design Base l i ne  and t o  cons ide r  any 

p o s s i b l e  new t e c h n o l o g i c a l  developments. These t i m e  al lowances c o u l d  span one 

y e a r  and must be i n s e r t e d  a t  t h e  f r on t -end  o f  t h e  e x i s t i n g  schedule.  

The schedule c a l l e d  f o r  c o n s t r u c t i o n  o f  t h e  o r i g i n a l  Base l i ne  p l a n t  t o  

b e g i n  i n  October 1982 and be completed i n  December 1987. I n f l a t i o n  was t o  add 

t o  t h e  c o s t  o f  t h e  p r o j e c t .  Us ing t h e  r a t e s  as d i r e c t e d  b y  DOE, i n f l a t i o n  

would be $565 m i l l i o n .  Us ing  O f f i c e  o f  Management and Budget (OMB) r a t e s ,  



i n f l a t i o n  would add $365 m i l l i o n .  I f  c u r r e n t  i n f l a t i o n  t r ends  were t o  con t i nue ,  

t h e  e s c a l a t i o n  would be even l ess .  

Dur ing  t h e  f i r s t  two and one h a l f  years  ( t e s t  p e r i o d )  o f  ope ra t i on ,  t h e  

revenues from p l a n t  p roduc t i on  would have exceeded expenses by  approx imate ly  

$200 m i l l i o n  (based on: 1) t h e  1981 Energy I n f o r m a t i o n  Agency's p r i c e  p r o j e c -  

t i o n ;  2) DOE recommended e s c a l a t i o n  r a t e s ;  and 3) ICRC's base l i ne  c o s t  p ro j ec -  

t i o n s ) .  The i n d u s t r i a l  p a r t n e r s  have t h e  o p t i o n  t o  purchase t h e  p l a n t  a t  t h e  

conc lus i on  o f  t h e  demonst ra t ion p e r i o d  f o r  i t s  economic va lue  which was e s t i -  

mated a t  $1.558 b i l l i o n .  Therefore,  t h e  t o t a l  es t imated  n e t  c o s t  t o  t he  

government f o r  t h e  Base l ine  p l a n t  would have been approx imate ly  $1.3 b i l l i o n - -  

when c o n s t r u c t i o n  c o s t ,  n e t  o p e r a t i o n  revenues, buyout ,  and t h e  i n d u s t r i a l  

p a r t n e r s '  c o s t  sha r i ng  were a1 1  curls iderwd..  

BACKGROUND 

Th i s  demonst ra t ion program t r aces  i t s  r o o t s  t o  1976 when Rust Eng ineer ing  

Company rece i ved  a  c o n t r a c t  f rom t h e  Commonwealth o f  Kentucky t o  des ign  a  

2,000 ton-per-day S o l i d  SRC f a c i l i t y  near Owensboro, Kentucky. A t  t h e  t ime ,  

t h e  Rust-designed d i r e c t  l i q u e f a c t i o n  p l a n t  was cons idered t h e  most amb i t ious  

p r o j e c t  o f  i t s  k ind .  Rust Eng ineer ing  i s  a  s u b s i d i a r y  o f  Wheelabrator-Frye 

I nc .  who, i n  p a r t n e r s h i p  w i t h  A i r  Products and Chemicals, I n c . ,  formed t h e  

I n t e r n a t i o n a l  Coal R e f i n i n g  Company. 

A d d i t i o n a l  t e s t s ,  rev iew o f  t h e  t e c h n i c a l  i n f o r m a t i o n  p rov i ded  by t h e  

2,000 ton-per-day p l a n t  des ign da ta  and c o n s i d e r a t i o n  o f  t h e  economics o f  

va r i ous  s i zes  o f  p l a n t s  l e d  t h e  U.S. Government, Wheelabrator-Frye and A i r  

Products  and Chemicals t o  suppor t  t h e  des ign  and c o n s t r u c t i o n  o f  a  6,000 

ton-per-day p l a n t .  I n  1980, a t  t h e  sugges t ion  o f  I n t e r n a t i o n a l  Coal R e f i n i n g  

Company and based on t h e  eng inee r i ng  and development t e s t s  performed on proposed 

S R C - I  i n t e g r a t e d  systems, t h e  p l a n t  des ign  was f u r t h e r  m o d i f i e d  t o  i n c l u d e  an 

a r r a y  o f  l i q u i d  energy p roduc ts  i n  a d d i t i o n  t o  t h e  s o l i d  f u e l s .  I n t e r n a t i o n a l  

Coal R e f i n i n g  Company was then  con t rac ted  by t h e  Department o f  Energy t o  

complete a  b a s e l i n e  f o r  t h e  S R C - 1  R e f i n e r y  based on t h i s  h i g h l y  f l e x i b l e  

process which a l l ows  a  wide range o f  l i q u i d  and s o l i d  energy p roduc ts .  

Whi le  I C R C  began d e t a i l e d  des ign  o f  t h e  more f l e x i b i l e  SRC process, t e s t s  

con t inued  on t h e  m a r k e t a b i l i t y  of t h e  s o l i d  p roduc t .  The importance t o  n a t i o n a l  

s e c u r i t y  o f  SRC l i q u i d  p roduc ts  such as naphtha was, and s t i l l  i s ,  s e l f - e v i d e n t .  



However, t h e  s o l i d  p roduc t  was n o t  c e r t a i n  t o  be o f  i n t e r e s t  t o  as l a r g e  a  

range o f  customers as SRC l i q u i d s .  Then, i n  1980, a major  breakthrough 

s t reng thened  t h e  economics o f  t h e  s o l i d  p roduc t .  The P i t t s b u r g h  Energy Tech- 

no logy  Center completed t e s t s  p r o v i n g  SRC can be burned as a  powder, m e l t ,  

s o l i d - o i l ,  o r  s o l i d - w a t e r  m i x tu res  i n  u t i l i t y  b o i l e r s  designed f o r  " o i l  on l y " .  

I n  a d d i t i o n ,  SRC's combust ion c h a r a c t e r i s t i c s  have proved t o  be a lmost  i d e n t i c a l  

t o  o i l .  Th is  b reak th rough  opened a  wide range o f  new p o t e n t i a l  markets f o r  

t h e  c l ean -bu rn i ng  S R C - I  p roduc t .  These and o t h e r  subsequent t e s t s  i n d i c a t e  

t h a t  t h i s  new f u e l  c o u l d  d i r e c t l y  d i s p l a c e  No. 6 f u e l  o i l  and c o u l d  command a  

comparable p r i c e  on t h e  open market.  

SYNTHETIC FIIFI ( CnRPflRATTnN 

As t h e  SRC demons t ra t ion  p r o j e c t  con t inued  i t s  t e s t i n g  t o  c e r t i f y  des ign  

techno logy  and t h e  v i a b i l i t y  o f  t h e  s y n t h e t i c  f u e l s  program, o u t s i d e  domest ic 

and w o r l d  f o r ces  b rough t  o t h e r  v a r i a b l e s  i n t o  p l ay .  

Du r i ng  t h e  p a s t  seve ra l  years ,  changes i n  t he  wo r l d  energy market  and t he  

domest ic  p o l i t i c a l  c l i m a t e  have combined t o  produce a  new U.S. energy p o l i c y .  

I n d u s t r y  has been asked t o  t ake  a  l a r g e r  r o l e  i n  s y n t h e t i c  f u e l s  development. 

The Federa l  Government r o l e  has t u r n e d  t o  an emphasis on c o n s t r u c t i o n  o f  major  

s y n t h e t i c  f u e l s  p l a n t s  th rough  t h e  S y n t h e t i c  Fuels  Co rpo ra t i on  and sponsorsh ip  

o f  l i m i t e d  long-range s y n t h e t i c  f u e l s  research  through t h e  Department o f  

Erierqy . 
Understandably ,  I C R C  Ss c o n s i d e r i n g  t h e  Syn the t i c  Fuels  Co rpo ra t i on  as a  

source o f  p r o j e c t  fund ing .  I n t e r n a t i o n a l  Coal R e f i n i n g  has submi t ted  a  proposal  

t o  t h e  SFC. A t  p resen t ,  however, I C R C  cannot  d iscuss  e i t h e r  t h e  f i n a n c i a l  o r  

t e c h n i c a l  d e t a i l s  o f  p o t e n t i a l  f und ing  by  t h e  SFC. 

D t P A K  IMkN I' OF ENERGY 

I C R C  has completed.and now submits i t s  r e v i s e d  P r o j e c t  Base l i ne  t o  t h e  

U n i t e d  S ta tes  Department o f  Energy f o r  i t s  r ev i ew  o f  t h e  env i ronmenta l ,  t e c h n i c a l  

and economic s t r e n g t h s  o f  t h e  p r o j e c t .  As r e f l e c t e d  by t h e  work completed 

thus  f a r ,  I C R C  remains commit ted t o  p r o v i n g  t h e  t e c h n i c a l  f e a s i b i l i t y ,  economic 

v i a b i l i t y  and env.ironmenta1 a c c e p t a b i l i t y  o f  d i r e c t  coa l  l i q u e f a c t i o n .  



Department o f  Energy Cont rac t  No. DE-AC05-78-ORO-3054 c a l l s  f o r  I n t e r -  

n a t i o n a l  Coal R e f i n i n g  Company ( I C R C ) ,  i n  coopera t ion  w i t h  t h e  Commonwealth o f  

Kentucky, t o  per fo rm t h e  work necessary t o  des ign,  b u i l d ,  and operate  t h e  

S R C - I  Demonstrat ion P lan t .  I n  p a r t i a l  f u l f i l l m e n t  o f  t h i s  c o n t r a c t ,  I C R C  has 

'prepared and i s  s u b m i t t i n g  f o r  Department o f  Energy (DOE) rev iew t he  r e v i s e d  

S R C - I  P r o j e c t  Basel ine.  

The P r o j e c t  Base l ine  i s  a  s e t  o f  documented dec i s i ons  t h a t  c o n s t i t u t e  an 

,estab l ished re fe rence  p o s i t i o n  f o r  c o n t r o l l i n g  work and cos ts .  Inc luded  a re  a  

documented des ign c o n f i g u r a t i o n  f o r  t h e  Demonstrat ion P l a n t ,  a  documented 

es t imate  o f  t he  cos t s  t o  per fo rm t h e  work s p e c i f i e d  by t h e  DOE Cont rac t ,  and a  

d e t a i l e d  schedule o f  t h e  o r i g i n a l  t ime  needed t o  per fo rm t h i s  work. The 

Base l ine  da ta  and dec is , ions encompass a l l  work s p e c i f i e d  t o  be performed i n  

t he  t h r e e  phases o f  t h e  DOE Cont rac t :  Phase I, Engineer ing Design; Phase 11, 

Procurement and Cons t ruc t i on ;  Phase 111, Operat ions.  

S R C - I  PROJECT DEVELOPMENT PHILOSOPHY 

The SRC-I P r o j e c t  has been undertaken 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 ,  environmental  a c c e p t a b i l i t y  and economic v i a b i l i t y  o f  t h e  SRC-I d i r e c t  

c o a l - l i q u e f a c t i o n  process. Th i s  demonst ra t ion i s  in tended  t o  promote energy 

independence by gene ra t i ng  p roduc ts  t h a t  can s u b s t i t u t e  f o r  p roduc ts  de r i ved  

f r o m . o i 1 ,  and t o  promote t h e  es tab l i shment  o f  a  commercial, p r i v a t e - s e c t o r  

S R C - I  i n d u s t r y  w i t h o u t  a d d i t i o n a l  demonstrat ions o r  exper imenta l  work. The 

p l a n t  i s  s i zed  t o  process 6,000 tons  o f  coa l  pe r  day and t o  produce t he  o i l  

e q u i v a l e n t  o f  20,000 b a r r e l s  pe r  day o f  f u e l s  and energy p roduc ts .  The p l a n t  

can be-expanded t o  a  commercial f a c i l i t y ,  f o l l o w i n g  a  success fu l  demonst ra t ion 

pe r i od ,  by adding f o u r  a d d i t i o n a l  modules. 

The DOE Cont rac t  p rov ides  I C R C  w i t h  t h e  o p t i o n  o f  buy ing  o u t  t h e  govern- 

ment 's  i n t e r e s t  i n  t h e  p l a n t  f o l l o w i n g  t h e  demonst ra t ion p e r i o d ,  as a  p re l ude  

t o  e n l a r g i n g  t h e  f a c i l i t y  t o  commercial s i ze .  

The genera l  approach used f o r  t h e  des ign and c o n s t r u c t i o n  o f  t h e  p l a n t  

has been o u t l i n e d  i n  t h e  I C R C  P r o j e c t  Management Plan, which has been submi t ted  

t o  t h e  DOE, and i n  Appendix A of t h e  DOE/ICRC Cont rac t .  The f o l l o w i n g  concept 

i s  s e t  f o r t h  i n  Appendix A: 



Since t h i s  i s  a  demonstrat ion p l a n t  and w i l l  con ta in  some pro to type 
equipment and/or processes, some areas o f  i t  w i l l  be equipped w i t h  
more than the normal commercial p l a n t  instrument.ation and con t ro l s  
t o  a l l ow  ana lys i s  o f  the t e s t  opera t ion  requ i red  o f  a  demonstration 
f a c i  1  i t y .  

Since the  p l a n t  i s  a l so  planned as the  f i r s t  module o f  a  commercial 
p l a n t ,  and s ince i t  must demonstrate i t s  economic v i a b i l i t y  i n  the  
demonstrat ion 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 l a n t ,  w i t h  the  p o t e n t i a l  f o r  
opera t ing  f o r  20 years a t  a  c o s t - 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 capac i 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 percent  onstream and 
u t i l 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  o f  commissioning, 
s ta r tup ,  shakedown and t e s t  operat ion,  and a f t e r  the accomplishment 
o f  the  mod i f i ca t i ons  found du r ing  t h i s  pe r iod  t o  be requi red.  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, ope ra t i ng  f l e x i b i l i t y  and product  l i n e  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 operat ion.  I t  w i l l  be 
prov ided adequately w i t h  the  o ther  f a c i l i t i e s  requ i red  f o r  long-term 
commercial operat ion,  such as bu i l d ings ,  roads, maintenance f a c i l i t i e s ,  
spare p a r t s  s tock,  e t c .  

This  concept has guided the  work o f  I C R C  and i t s  subcontractors and i s  

t h e  foundat ion o f  t h e i r  work i n  the  S R C - I  P ro jec t .  

With the concurrence o f  the DOE, a l l  cos t  est imates i n  the o r i g i n a l  

P r o j e c t  Basel ine were expressed i n  two ways: i n  constant F i s c a l  Year 1982 

d o l l a r s ,  and a l s o  i n  d o l l a r s  f o r  the  f i s c a l  year  i n  which costs w i l l  be' incurred.  

The second s e t  o f  c o s t  estimat-es inc ludes esca la t i on  f a c t o r s  ca l cu la ted  as 

fa l l ows :  1U percent  added t o  a l l  costs i ncu r red  i n  F i sca l  Years 1982 and 

1983; 9  percent  added t o  a l l  costs i ncu r red  i n  F i s c a l  Years 1984 and 1985; 8 

percent  added t o  a l l  costs i ncu r red  i n  F i sca l  Year 1986 and the rea f te r .  

Appendices t o  the  Basel ine conta in  a  l i s t i n q  and d e s c r i p t i o n  o f  Category I3 

and Category C Engineering Change Proposals, which were de f ined hy I C R C  and 

reviewed by the  Department o f  Energy as the o r i g i n a l  Basel ine was being f i n a l i z e d .  

A s i m i l a r ,  supplementary l i s t  o f  Post-Baseline Engineering Change Proposals 

has been added t o  Appendix B. These Category B and Category C and Post-Baseline 

Engineering 'change Proposal s  were incorporated i n t o  the techn ica l  documentation 

o f  the  Revised Basel ine. They a l t e r e d  the  technological  c o n f i g u r a t i o n  o f  the 

p l a n t  b u t  d i d  n o t  change the  o v e r a l l  scope, aims o r  i n t e n t  of the S R C - I  P ro jec t .  

Category B, C ,  and Post-Basel ine Engineering Change Proposals r e s u l t e d  i n  a  

n e t  savings i n  the  .overa l l  p r o j e c t  c o s t  est imate. 



Costs f o r  Phases 0, I, and I 1  o f  t he  S R C - I  P r o j e c t ,  as c a l c u l a t e d  i n  t h e  

o r i g i n a l  Basel i ne were as f o l  lows: 

1 s t  Qtr. FY82 Escala ted 
D o l l a r s  (000) Do1 1  a r s  (000) 

Phase 0  - F e a s i b i l i t y  Eva lua t i on  $ 10,285 $ 10,285 
Phase I - Design Engineer ing 365,187 399,537 
Phase I 1  - Cons t ruc t i on  & Commissioning 1,501,230. 2  032 416 

To ta l  Before Contingency $1,876 ,-702 92,442,238 

Contingency - 
Phase I 
Phase I 1  

To ta l  

T o t a l  Cost 

Updated cos t s ,  i n  f i r s t  q u a r t e r  Fi.sca1 Year 1982 d o l l a r s  on l y ,  f o r  Phases 0, 

I, and I 1  as c a l c u l a t e d  f o r  t h i s  Revised Cost Basel ine,  a r e  as f o l l ows :  

1 s t  Qtr. FY82 
D o l l a r s  (000) 

Phase 0  - F e a s i b i l i t y  Eva lua t i on  $ 10,285 
Phase I - Design Eng ineer ing  365,720 
Phase I 1  - Cons t ruc t i on  & Commissioning 1 489 539 

To ta l  .Before Contingency 6- 

Contingency - 
Phase I 
Phase I 1  

To ta l  

T o t a l  Unescalated c o s t  $2,191,401 

Because of t h e  l ack  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 ve schedul e  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 v e n  nor  agreed by DOE, no a t tempt  has been made here t o  esca la te  t h e  r e v i s e d  

cos ts .  I n  t h i s  Revised P r o j e c t  Base l ine ,  a l l  c a p i t a l  cos t s  a r e  expressed i n  

f i r s t - q u a r t e r  FY 82 d o l l a r s  on l y .  

The o r i g i n a l  schedule c a l l e d  f o r  c o n s t r u c t i o n  o f  t h e  Demonstrat ion P l a n t  

t o  be completed i n  December, 1987. I n f l a t i o n  would add t o  t h e  c o s t  o f  t h e  



project. Using rates as directed by the DOE, $565 million in inflation has 

been included in the "Escalated Do1 lars" column. If current inflation trends 

were to continue, the escalation would be less. 

During the first two and one-half years (test period) of operation, the 

revenues from plant production would have exceeded expenses by approximately 

$200 million based on: (1) the 1981 Energy Information Agency's price projec- 

tion; (2) DOE'S recommended escalation rates; and (3) ICRC's Baseline cost 

projections. The industrial partners have the option to purchase the plant at 

the conclusion of the demonstration period for its economic value which was 

estimated at $1.558 billion. Therefore, the total estimated net cost to the 

government for the Baseline plant would have been approximately $1.3 billion-- 

when construction cost, net operation revenues, buyout, and the industrial 

partners' cost-sharing were all considered. 

THE SRC-I DEMONSTRATION PLANT--AN OVERVIEW 

As documented in the Project Baseline, the SRC-I Demonstration Plant will 

demonstrate all of the major technological systems and processes associated with 

the production of synthetic fuels from coal. Generally, these systems and 

processes must be demonstrated at or near commercial scale before a coal-based 

U. S.  synthetic fuels industry can proceed to commercial izati'on. 'l'he Uemonstra- 

tion Plant will accomplish this demonstration in a single, integrated facility. 

Process steps in the plant will include the following: coal drying and 

pulverization; coal gasification; coal liquefaction; production of coal-based 

liquid process solvent; removal of ash and sulfur from coal; solidification of 

low ash, low sulfur products; upgrading of coal liquids via expanded bed 

hydrocracking; naphtha hydrotreating; production of high carbon anode coke; 

the production of elemental sulfur; and generation of enough process gases 

including oxygen, nitrogen and hydrogen to sustain the plant at design level. 

The Baseline reference data include documentation of the various analyses, 

studies, and research programs leading to the design and selection of major 

technologies, as well as the choice of major components for the plant. 

As specified in the Baseline, the design coal-feed rate to the plant is 

6,000 tons per stream day (TPSD) of washed coal. Of this amount, approximately 

5,600 TPSD will be processed in the SRC coal liquefaction unit; the remainder 

will be fed to the gasification system to produce hydrogen for the process. 



I n  t h e  SRC l i q u e f a c t i o n  area, coa l  w i l l  be mixed w i t h  a  process so l ven t .  

The m i x t u r e  w i l l  be hydrogenated a t  h i g h  temperature and p ressure ,  and conver ted  

i n t o  s o l v e n t - r e f i n e d  coa l  ( S R C )  p l u s  l i q u i d  and gaseous f u e l s .  

F u r t h e r  p rocess ing  w i l l  remove ash, s u l f u r ,  and o t h e r  i m p u r i t i e s  f rom t h e  

mo l ten  SRC. Residue from t h e  deashing s tep  w i l l  be sen t  t o  t h e  g a s i f i c a t i o n  

system f o r  hydrogen p roduc t ion .  G a s i f y i n g  t h e  SRC ash res i due  w i l l  a l s o  

render  i t  i n t o  an env i r onmen ta l l y  acceptab le  s o l i d  waste. 

One - th i r d  of t h e  mo l ten  SRC w i l l  be s o l i d i f i e d  as p roduc t ,  another  t h i r d  

w i l l  be f e d  t o  t h e  Delayed Coker /Calc iner  t o  produce anode coke, and t h e  f i n a l  

t h i r d  w i l l  be f e d  t o  t h e  Expanded Bed Hydrocracker f o r  a d d i t i o n a l  hydrogenat ion 

t o  conve r t  t h e  mo l ten  SRC t o  i n t e rmed ia te  l i q u i d  feedstocks f o r  t h e  Product  

O i  1  F r a c t i o n a t o r .  

A l though t h e  Base l i ne  c a l l s  f o r  o n e - t h i r d  o f  t h e  f i r s t - s t a g e  SRC p roduc t  

t o  be hydrocracked, des ign  p r o v i s i o n s  w i l l  a l l o w  up t o  t w o - t h i r d s  o f  t h i s  

p roduc t  t o  be r o u t e d  th rough  t h e  Expanded Bed Hydrocracker .  Th i s  des ign  

f l e x i b i l i t y  w i l l  enable I C R C  t o  adapt t o  market demands when p roduc ts  a re  

o f f e r e d  f o r - s a l e .  The p roduc t  s l a t e  produced when t h e  p l a n t  i s  operated,  as 

s p e c i f i e d  i n  t h e  Revised Base l ine ,  i s  a s ' f o l l o w s :  

Naphtha 

Midd le  D i s t i l l a t e  

Heavy O i l  

Ca lc ined  Coke ' 

SRC S o l i d  

TSL S o l i d  

LPG 

Sul f u r  

3,809 b a r r e l s  pe r  stream day 

4,846 b a r r e l s  p e r  stream day 

. 827 b a r r e l s  pe r  stream day 

573 tons. pe r  strearn day 

884 tons  d e r .  stream day 

169 tons  pe r  stream day 

45 tons  pe r  stream day 

193 tons p e r  stream day 

The Demonstrat ion P l a n t  w i l l  be a  s e l f - s u f f i c i e n t  f a c i l i t y  except  f o r  t h e  

supply.  i tems o f  'coa l ,  water ,  a i r , ,  chemicals', c a t a l y s t s ,  and e l e c t r i c i t y .  A1 1  

o t h e r  u t i l i t i e s  and process raw m a t e r i a l s  w i l l  be generated w i t h i n  t h e  p l a n t .  

The proposed SRC-I p l a n t  s i t e  a t  Newman, ~ e n t u c k y . c o n t a i n s  '28 separate  

l and  p a r c e l s  r e p r e s e n t i n g  approx imate ly  1,484 acres.  The p l a n t  w i l l  r e q u i r e  

an area o f  approx imate ly  750 acres t o  be graded t o  meet requi rements  f o r  f l o o d  . 

p r o t e c t i o n  e l e v a t i o n ,  e r o s i o n  and t h e  p l o t  p l an .  Approx imate ly  4,300,000 ' 



c u b i c  yards  o f  g rad ing  w i l l  be r e q u i r e d  f o r  t he  area. A d d i t i o n a l  s i t e  acreage 

w i l l  be reserved f o r  expanding t he  p l a n t  t o  commercial s i ze .  

Al though t h e  F i n a l  Environmental  Impact Statement (FEIS) has been pub l i shed ,  

t h e  Na t i ona l  Environmental  P o l i c y  Ac t  (NEPA) process f o r  t he  S R C - I  P r o j e c t  has 

n o t  been completed. Opt ions are h e l d  on most of  t he  p rope r t y  u n t i l  25 August 

1984 un less  subsequent ly extended; however, I C R C  w i l l  n o t  acqu i re  any of  t he  

28 p a r c e l s  u n t i l  comple t ion  o f  t h e  NEPA process and the  issuance of  a  DOE 

Record o f  Dec i s i on  has committed t h e  proposed s i t e  t o  t h e  p r o j e c t .  Rezoning 

w . i l l  n o t  commence u n t i l  I C R C ,  t he  Commonwealth o f  Kentucky, o r  t h e  Un i ted  

S ta tes  Government c o n t r o l s  t he  e n t i r e  s i t e .  

The des ign coa l  feed  t o  t he  p l a n t  w i l l  be washed, Kentucky No. 9 h igh-  

v o l a t i l e  b i tuminous coa l .  I C R C  has se lec ted  a two-stage coal-procurement 

s t r a t e g y  t o  a t t a i n  t h e  goa ls  o f  t h e  demonstrat ion program. Th is  s t r a t e g y  

i nco rpo ra tes  t h e  f o l l o w i n g  o b j e c t i v e s :  

O assu r i ng  a feed  coa l  supply  compat ib le  w i t h  schedule, p l a n t  opera t ion ,  

and o v e r a l l  o p e r a b i l i t y  requirements;  

O m a i n t a i n i n g  f l e x i b i l i t y  t o  adapt t o  changing p r o j e c t  feed requirements 

I and market c o n d i t i o n s ;  
!. 

' O  o b t a i n i n g  maximum' va lue  through o v e r a l l  y i e l d  e f f i c i ency . ;  

O o b t a i n i n g  reasonabli p r i c e s  f o r  coal  de l i ve red ;  

O develop ing c o m p e t i t i o n  and encouraging smal l -business p a r t i c i p a t i o n ;  and 

f a c i  1 i t a t i n g  t r a n s i t i o n  t o  commercial operat ions.  

MAJOR A,REAS OF THE S R C - I  DEMONSTRATION PLANT 

THE SRC PROCESS AREA 

I C R C  has engaged Ca ta l y t - i c ,  Inc .  , o f  Phi l ade iph ia ,  Pennsylvania t o  des ign 

t h e  SRC Process Area. Th i s  area produces Solvent -Ref ined Coal (SRC) ,  a  l ow -su l f u r ,  

,low--ash s o l i d  f u e l  t h a t  can s u b s t i t u t e  f o r  coa l  as w e l l  as l i q u i d  f u e l s  and 

energy p roduc ts  t h a t  can rep lace  o i l - d e r i v e d  products  f o r  i n d u s t r y ,  u t i l i t i e s ,  

and t r a n s p o r t a t i o n .  

I n  t he  SRC Process ~ r e a ,  p u l v e r i z k d  coa l  i s  mixed w i t h  a  process-der ived 

sd l ven t ,  heated t o  approx imate ly  840°F a t  about 2,000 p s i g ,  and reac ted  w i t h  

hydrogen t o  remove s u l f u r  and o t h e r  i m p u r i t i e s .  The Kerr-McGee p r o p r i e t a r y  



C r i t i c a l  So lven t  Deashing process i s  then used t o  remove ash and o the r  s o l i d s  

from t h e  SRC p roduc t .  

The SRC Process Area w i l l  c o n t a i n  two carbon-stee l  S R C - I  r e a c t o r  vessels ,  

each o f  which w i l l  be approx imate ly  76 f e e t  h i g h  and 11 f e e t  i n  diameter.  

Vessel w a l l s  w i l l  approach 11 inches i n  th ickness .  These w i l l  be t he  l a r g e s t  

pressure vessels  ever  designed and f a b r i c a t e d  f o r  a  c o a l - l i q u e f a c t i o n  f a c i l i t y .  

The SRC Process Area c o n s i s t s  o f  t e n  subareas, each o f  which i s  descr ibed  

i n  d e t a i l  i n  t he  Basel ine:  I n t e g r a t e d  F a c i l i t i e s ;  S l u r r y  P repa ra t i on  and 

Pumping; S l u r r y  Heater;  Hydrogen Recovery and D i sso l ve r ;  Process-Solvent 

Recovery and Compressors; Vacuum Column; C r i t i c a l  So lven t  Deashing; S o l i d i f i -  

c a t i o n ;  Engineer ing Technica l  Support ;  and Area Management. 

GAS SYSTEMS AREA 

I C R C  has engaged the  Ralph M. Parsons Company o f  Pasadena, C a l i f o r n i a  t o  

des ign t he  Gas Systems Area. o f  t he  Demonstrat ion P lan t .  Th i s  area inc ludes  

G a s i f i c a t i o n ,  Gas ~ r e a t i n g ,  and S u l f u r  Recovery Subareas. 

I n  t he  G a s i f i c a t i o n  Subarea, coa l  and process res idue  from t h e  deashing 

u n i t  a r e  g a s i f i e d  t o  produce gas streams t h a t  y i e l d  hydrogen used i n  t h e  SRC ' 

Process and f o r  Expanded Bed Hydrocrack ing and Hyd ro t rea t i ng .  The ~ e s e l l s k h a f t  
i 

f u r  Kohle-Technologie (GKT) p r o p r i e t a r y  c o a l - g a s i f i c a t i o n  technology w i l l !  be 

used. i . 
\ . 

I n  t he  Gas T r e a t i n g  Subarea, hydrogen-r ich gas streams produced by coa l  

g a s i f i c a t i o n  a re  cleaned, t r ea ted ,  and compressed be fo re  be ing  conveyed t 4  t h e  
\' 

o t h e r  process areas. The Gas T r e a t i n g  Subarea per forms t h e  same opera t ions  on 

r e c y c l e  gas streams t h a t  a r e  produced i n  o t h e r  areas o f  t he  r e f i n e r y  as 

by-products o f  t he  process steps. One o f  t h e  streams produced i n  t he  Gas : : 
T rea t i ng  Subarea w i l l  be l i q u e f i e d  pet ro leum gas (LPG), which w i l l  be s t o r e d  

and used as f u e l  i n  t he  p l a n t .  ..;: I 

I '  . ' 
I n  t he  S u l f u r  Recovery subarea; s u l f u r  removed f rom t h e -  p l a n t ' s  pro'ducts, . I. . 

i n  t h e  process s teps i s  recovered and s to red  f o r  s a l e  as a commercial by -p ioduc t3  
I I . L - - - .  - . 

. l!. - 
The Gas Systems Area w i l l  i n c l ude  t h r e e  ope ra t i ng  GKT g a s i f i e r  t r a i n s .  , I  : 

t ,  ; k i  

Other systems i n  t h i s  area i nc l ude ,  b u t  a re  n o t  1  i n i t e d  t o :  ' .Se lexo l  unii t i  1, 
\.- \ 

S h i f t  U n i t ,  Diethanolamine U n i t ,  Methanat ion U n i t ,  Beavon-Stret ford unit: andk - 

Claus U n i t .  



The Gas Systems Area w i l l  generate  77.5 m i l l i o n  cub i c  f e e t  o f  hydrogen 

p e r  day f o r  use i n  t h e  process areas o f  t h e  S R C - I  Re f i ne r y .  

CRYOGENIC SYSTEMS AREA 

I C R C  has engaged A i r  Products  and Chemicals, I n c .  o f  A l lentown,  PA t o  des ign 

t h e  Cryogenic Systems Area o f  t h e  Demonstrat ion P lan t .  I n  t h i s  area, atmospher ic 

a i r  i s  separated c r y o g e n i c a l l y  t o  p rov i de  oxygen f o r  use i n  t h e  g a s i f i c a t i o n  

p rocess  and n i t r o g e n  f o r  use as a b l a n k e t i n g  i n e r t  gas, a s t r i p p i n g  gas, and a 

convey ing  medium f o r  ash res idue .  A lso,  i n  a separate  system, t h e  p u r i t y  o f  t he  

recyc le-hydrogen stream i s  upgraded by  t h e  r e j e c t i o n  o f  hydrocarbon contaminants.  

I C R C  has engaged t h e  C-E Lummus Company o f  B l oomf i e l d ,  New Jersey  t o  

des ign  t h e  Expanded Bed Hydroc rack ing  Area o f  t h e  Demonstrat ion P lan t .  I n  

t h i s  Area, SRC p roduc t  f rom t h e  SRC Process Area i s  upgraded v i a  expanded-bed 

hyd roc rack i ng  and conver ted  t o  i n t e rmed ia te  l i q u i d  feedstocks which a re  f u r t h e r  

processed by  t h e  Product  O i l  F r a c t i o n a t o r  i n  t h e  SRC Process Area. The con- 

v e r s i o n  o f  SRC a l s o  coproduces an o f f - gas  which i s  a s i g n i f i c a n t  c o n t r i b u t i o n  

t o  t h e  p l a n t  f u e l  gas system. The Expanded Bed Hydrocrack ing Area w i l l  use 

t h e  p r o p r i e t a r y  LC-Fin ing technology developed by C-E Lummus and C i t i e s  Serv ice  

Company. 

THE COKER/CALCINER AREA 

ICRC a l s o  has engaged t h e  C-E Lummus Company t o  des ign  t h e  Coker /Calc iner  

Area. I n  t h i s  Area, SRC p roduc t  f rom the  SRC Process Area i s  conver ted  i n t o  

h i g h - p u r i t y ,  l ow -su l f u r  anode coke, which i s  an e s s e n t i a l  m a t e r i a l  for sme l t i ng  

aluminum. Anode coke i s  c u r r e n t l y  produced from petroleum, b u t  t h e  l o w - s u l f u r  

coke produced i n  t h i s  area can d i r e c t l y  rep lace  petroleum-based coke. 

The Coker/Cal c i n e r  Area wi  11 employ p a r t i a l  l y  p r o p r i e t a r y  technology 

developed by  C-E Lummus. 

i 

UTILITIES AND OFF-SITES AREAS . ; 

, " 

ICRC has engaged Rust ~ n g i n e e r i n g  Company o f  Birmingham, Alabama t o  

des ign  t h e  u t i l i t i e s  and O f f - S i t e s  Areas o f  t h e  p l a n t .  Serv ices  and f a c i l i t i e s  

, ; x i  i 



p r o v i d e d  i n  these  Areas i n c l u d e ,  b u t  a r e  n o t  l i m i t e d  t o ,  t hose  d e s c r i b e d  i n  

t h e  f o l l o w i n g  s e c t i o n .  

Power 

The Green R i v e r  E l e c t r i c  Company w i l l  supp ly  e l e c t r i c a l  power a t  1 6 1  k i l o -  

v o l t s  wh ich  w i l l  be t r a n s f o r m e d  on s i t e  t o  1 3 . 8  k i l o v o l t s  and d i s t r i b u t e d  t o  a  

s e r i e s  o f  s u b s t a t i o n s  t h r o u g h o u t  t h e  p l a n t .  The normal power l o a d  w i l l  be 

a p p r o x i m a t e l y  120 megawatts. B a s e l i n e  d e s i g n  i n c l u d e s  adequate o n - s i t e  f a c i l -  

i t i e s  t o  genera te  emergency e l e c t r i c a l  power f o r  c r i t i c a l  s e r v i c e s  i f  p a r t i a l  

o r  f u l l  power outages occu r .  

Water 

Water w i l l  be wi.thdrawn f rom t h e  Green R i v e r  a t  a  nominal  r a t e  o f  4 . 2  

m i l l i o n  g a l l o n s  p e r  day ( 8 . 6  m i l l i o n  g a l l o n s  maximum), and w i l l  undergo t r e a t -  

ment i n  an o n - s i t e  t r e a t m e n t  p l a n t  t o  p r o v i d e  process w a t e r  f o r  t h e  Demons t ra t i on  

P l a n t .  C o o l i n g  wa te r  w i l l  be s u p p l i e d  t o  t h e  p r o c e s s . a r e a s  b y  u s i n g  c o n v e n t i o n a l  

mechan ica l  d r a f t  c o o l i n g  towers  and s u p p o r t  systems. The t o t a l  f a c i l i t y  r e c i r c u l a -  

t i o n  r a t e  w i l l  exceed 110,000 g a l l o n s  p e r  m inu te .  

P o t a b l e  w a t e r  w i l l  be s u p G  i e d  f rom we1 1s on t h e  s i t e  a t  a  nominal  r a t e  

o f  35 g a l l o n s  p e r  m i n u t e  (898 g a l l o n s  p e r  m i n u t e  maximum). The p o t a b l e  w a t e r  

w i l l  be t r e a t e d  on s i t e  and w i l l  meet a p p l i c a b l e  f e d e r a l  and s t a t e  r e g u l a t i o n s  

f o r  w a t e r  qua1 i t y .  

' Waste D isposa l  

The p l a n t  w i l l  genera te  a p p r o x i m a t e l y  1.5 m i l  l i o n  g a l l o n s  p e r  gay (3 .7  

m i l l i o n  g a l l o n s  p e r  day maximum) o f  was tewa te r ,  wh ich  w i l l  be t r e a t e d  o n - s i t e  

by  two  waste  t r e a t m e n t  systems, I n c l u d e d  w i l l  be t r e a t m e n t  f o r  t o x i c  me ta l  

and o i l  remova l ,  two-s tage b i o l o g i c a l  t r e a t m e n t ,  wet  a i r  o x i d a t i o n ,  f i l  t r a -  

t i o n ,  r e v e r s e  osmosis,  and a e r a t e d  s t a b i l i z a t i o n .  Treatment  e f f l u e n t  f rom t h e  

two  systems w i l 1 , b e  r e c y c l e d  f o r  use i n  c o o l i n g  t h e  p l a n t  p rocess areas.  

The S R C - I  Demons t ra t i on  P l a n t  w i l l  genera te  a p p r o x i m a t e l y  30,600 c u b i c  

y a r d s  o f  hazardous s o l i d  waste and a p p r o x i m a t e l y  14,000 c u b i c  y a r d s  o f  non- 

hazardous s o l  i d  wastes p e r  y e a r ,  wh ich  w i l l  be s t o r e d  i n  l a n d f i l l s  des igned  

x i i i  



and c o n s t r u c t e d  i n  accordance w i t h  t h e  Resource Conservat ion and Recovery Ac t  

(RCRA)  r e g u l a t i o n s  and a l l  o t h e r  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  ordinances. 

An i n t e g r a t e d ,  env i r onmen ta l l y  accep tab le  emergency f l a r e  system w i l l  be 

p r o v i d e d  t o  d ispose  o f  process waste m a t e r i a l s  and process upsets .  The s i n g l e  

d e r r i c k - t y p e  e l e v a t e d  f l a r e  w i l l  be designed t o  handle 1 m i l l i o n  pounds pe r  

hour  o f  hydrocarbon re leases .  A L i q u i d  Thermal O x i d i z e r  s i z e d  t o  handle 2,500 

pounds per  hour  o f  o i l  wastes and a  ven t  gas i n c i n e r a t o r  s i zed  t o  burn  2,500 ' 

pounds pe r  hour  o f  waste gases w i l l  be prov ided.  

T r a n s p o r t a t i o n  and Si tc .Acccsc,  

R a i l  s e r v i c e  t o  t h e  p l a n t  w i l l  be p rov i ded  v i a  a  connec t ion  t o  an e x i s t i n g  

L&N R a i l r o a d  t r a c k ' w h i c h  runs a l ong  t h e  n o r t h  boundary o f  t h e  s i t e .  The 

o n - s i t e  r a i l . s y s t e m  w i l l  i n c l u d e  a dual  r a i l  l oop  and m a r s h a l l i n g  ya rd .  To ta l  

requ i rements  wi  11 be 93,700 1 i n e a r  f e e t  o f  r a i  1  road. 

Highway.. access i s  v i a  U.S. Highway 60, which a l s o  p a r a l l e l s  t h e  no r t he rn  

boundary o f  t h e  s i t e .  Two e x i s t i n g  roads connect t h e  s i t - e  w i t h  U. S.  ~ i ~ h w a ~  60. 

F i r e  P r o t e c t i o n  

The f i r e  p r o t e c t i o n  system wi  11 f o l l o w  Fac to ry  Mutual  (FM) and Na t i ona l  

F i r e  P r o t e c t i o n  A s s o c i a t i o n  (NFPA) gu ide l l ines f o r  r e f i n e r i e s  and coal - 'handl ing 

f a c i l i t i e s .  Mob i l e  f i r e - f i g h t i n g  equipment w i t h  foam c a p a c i t y  and p o r t a b l e  

equipment w i l l  be i nc l uded .  Each o f  two independent water  sources and t h e i r  

assoc ia ted  pumps w i l l  be. capable o f  s y p p l y i n g  t h e  7,500 g a l l o n s  pe r  minute 

(gpm) maximum wate r  demand needed f o r  f i r e  p r o t e c t i o n .  

Coal Handl i ng 

The coa l - hand l i ng  and s to rage  system w i l l  be capable o f  r e c e i v i n g  by 

r a i l r o a d  6,000 TPSD o f  d r y  c o a l ,  b l e n d i n g  up t o  s i x  d i f f e r e n t  coa l s  f rom t h e '  

30,000-ton s to rage  p i l e s ,  and s t o r i n g  a  t o t a l  o f  180,000 tons o f  coa l  i n  

long- term,  emergency p i l e s .  

x i v  . 



Coal P repa ra t i on  

The coa l - p repa ra t i on  system w i  11 be capable o f :  (1) d r y i n g  t he  a s - r e c e i v e d  

coa l  t o  a  maximum of  two percen t  t o t a l  mo is tu re  con ten t ;  (2)  p u l v e r i z i n g  i t  t o  

pass 90 percen t  through 170 mesh; and ( 3 )  f eed ing  a  nominal 5,60O'TPSD, d r y  

bas i s ,  t o  t h e  SRC'Process Area w h i l e  feed ing  400 TPSD t o  t he  G a s i f i e r s .  A l l  

coa l -s to rage ,  - hand l i ng  and -p repa ra t i on  systems w i l l  be designed t o  meet 

p resen t  and a n t i c i p a t e d  standards f o r  t he  c o n t r o l  o f  emissions and p o l l u t a n t s .  

.Product  Storage 

A system w i l l  be p rov i ded  t o  r ece i ve  and s h i p  2,200 TPSD o f  s o l i d  p roduc ts .  

The s to rage  c a p a c i t y  o f  t h e  system w i l l  be 60,000 tons.  For t h e  s torage o f  

l i q u i d  p roduc ts ,  t h e  Base l i ne  s p e c i f i e s  a  tank  farm c o n s i s t i n g  o f  14 cone-roof  

tanks w i t h  a  t o t a l  capac i t y  o f  450,000 b a r r e l s  o f  l i q u i d s .  Tank s torage area 

des ign i nc l udes  d i kes ,  f i r e - f i g h t i n g  f a c i l i t i e s  and necessary assoc ia ted  

p i p i n g .  

I C R C  has se lec ted  Stone & Webster Eng ineer ing  Company o f  Boston, 

Massachusetts as Cons t ruc t i on  Manager/Constructor (CM/C) f o r  t h e  S R C - I  P r o j e c t .  

Du r i ng  Phase I and Phase I1 t h e  CM/C w i l l  perform a c t i v i t i e s  l e a d i n g  up t o  

o n - s i t e  c o n s t r u c t i o n  and w i l l  assume p r ima ry  r e s p o n s i b i l i t y  f o r  management o f  

o n - s i t e  c o n s t r u c t i o n  work. 

A peak f o r c e  o f  4,000 c r a f t s p e o p l e  wS11 b u i l d  t h e  S R C - I  Demonstrat ion 

P l a n t  d u r i n g  t h e  48 month o n - s i t e  c o n s t r u c t i o n  p e r i o d .  Approx imate ly  18.9 

m i  11 i o n  worker-hours w i  11. be r e q u i r e d  t o  complete on-s i  t e  c o n s t r u c t i o n  work. 

Fo l l ow ing  o n - s i t e  work, t h e  CM/C w i l l  a s s i s t  I C R C  and i t s  subcon t rac to rs  

w i t h  f i n a l  Phase 11 a c t i v i t i e s  which l ead  t o  Phase I11 (Operat ions)  o f  t h e  
.. , . .., ^ - .  .- 

p r o j e c t .  . . - - ... . 

---_ Cons t ruc t i on  S t ra tegy  . .. 
k. . . 

. ._ ... - _  _ ,_ __ _..--. . .....--.- 
~ h e  CM/C w i  11 have 'pr imary respons i  b i  1  i t y  on t h e  s i t e  f o r  management 07' 

p l a n t  c o n s t r u c t i o n  a c t i v i  t i e i .  The o v e r a l l  c o n s t r u c t i o n  s t r a t e g y  t o  be employed 



i s  based on a l e a s t  c o s t  premise. Th is  s t r a t e g y  i nvo l ves  t he  i d e n t i f i c a t i o n  

o f  c o n s t r u c t i o n  packages and de te rm in i ng  t h e  method o f  execu t i on  f o r  these 

packages on t h e  b a s i s  o f  maximum f l e x i b i l i t y  and minimum c o s t  w i t h i n  t h e  

schedule r e s t r a i n t s  and i n  r e l a t i o n  t o  o t h e r  c o n s t r u c t i o n  packages. The 

method o f  c a r r y i n g  o u t  t h e  work may vary  i n  approach depending upon p r e v a i l i n g  

c o n d i t i o n s .  

The o r g a n i z a t i o n a l  approach o f  t h e  CM/C i s  t o  e s t a b l i s h  a c e n t r a l  manage- 

ment s t a f f  f o r  o v e r a l l  s i t e  c o n s t r u c t i o n  and e s t a b l i s h  f o u r  area management 

o f f i c e s  f o r  suppor t  o f  c o n s t r u c t i o n  i n  t h e  s p e c i f i c  areas. A l l  b u l k  purchases 

and warehousing w i l l  be handled by  t he  CM/C. 

A t  peak l e v e l ,  t h e  CM/C s t a f f  o n - s i t e  w i l l  t o t a l  483. I n  a d d i t i o n ,  t he re  

w i l l  be p r o v i s i o n s  a t  t h e  s i t e  f o r  approx imate ly  140 I C R C  personnel  connected 

w i t h  t h e  management o f  t h e  Cons t ruc t i on  Phase and 25 personnel  f rom t h e  Depart-  

ment o f  Energy. 

A comprehensive Procurement P lan  w i l l  be developed f o r  Phase I1  o f  t he  

p r o j e c t .  I n t e n s i v e  p l a n n i n g  sessions w i l l  be conduct.eri at .  t h e  o u t s e t  o f  Phase 

I 1  by  t h e  CM/C, r e p r e s e n t a t i v e s  o f  t h e  area c o n t r a c t o r s  and r e p r e s e n t a t i v e s  o f  

t h e  I C R C  p r o j e c t  team t o :  i d e n t i f y  f i r s t  p r i o r i t y  procurements; rev iew p r e v i o u s l y  

e s t a b l i s h e d  p r o j e c t  schedules;  i d e n t i f y  va r i ous  c o n t r a c t o r  i n t e r f a c e s  and 

sequences; and i n i t i a t e  p r e p a r a t i o n  o f  procurement p l ans ,  schedules,  and 

procedures.  

U t i l i z i n g  t h e  i n f o r m a t i o n  developed i n  t h e  i n t e n s i v e  p l a n n i n g  sess ions,  

t h e  CM/C w i l l  p repare  an o v e r a l l  Procurement Plan. The Procurem~nt .  P lan  w i l l  

c o n s i s t  o f  a Subcon t rac t  P lan  address ing  subcon t rac to rs  f o r  f i x e d  p r i c e  cons t ruc -  

t i o n  packages; a p l a n  f o r  us i ng  smal l  bus iness concerns and smal l  bus iness 

concerns owned by and c o n t r o l l e d  by s o c i a l l y  and economica l ly  disadvantaged 

i n d i v i d u a l s ,  and a p l a n  f o r  address ing  t h e  purchas ing  of  m a t e r i a l s  and eqir ipm~nt.. 

A pu rchas ing  team and s u f f i c i e n t  Con t rac t  A d m i n i s t r a t o r s  w i l l  be assigned 

t o  t h e  f i e l d  o r g a n i z a t i o n  on t h e  c o n s t r u c t i o n  s i t e  by t h e  CM/C. Th i s  team 

w i l l  be r espons ib l e  f o r  a l l  s i t e - r e l a t e d  procurement a c t i v i t i e s  and f o r  admin- 

i s t r a t ~ o n  o f  t h e  subcon t rac ts .  Th i s  i nc l udes  'assur ing  t h a t  a1 1 da ta  requi rements  ' 

a r e  ob ta i ned  f rom subcon t rac to r s ,  and approv ing  p rogress  payments, c o n t r a c t  

. changes, d i s p o s i t i o n  o f  c l a ims ,  and f i n a l  payment /cont ract  c l oseou t .  

.The CM/C w i l l  c o m p l y ' w i t h  t h e  I C R C  Procurcmcnt Manual and 4 1  CTR Chapter 1, 

Federa l  Procurement Regu la t ions  and 41 CFR, Chapter 9, ~ e ~ a r t m e n t  o f  f nergy 
I 

Procurement Regu la t ions .  
', 

I .  



The CM/C t e c h n i c a l  s t a f f ,  c o n s t r u c t i o n  superv iso rs  and engineers w i l l  be 

a s s i s t e d  by s p e c i a l i s t s  f rom equipment s u p p l i e r s  and t h e  area c o n t r a c t o r s .  

The m iss i on  o f  t he  t e c h n i c a l  s t a f f  w i l l  be t o  i nsu re  t h a t  p roper  care i s  g i ven  

t o  a l l  c o n s t r u c t i o n  d e t a i l s  t o  p reven t  o r  min imize problems d u r i n g  commission- 

i n g .  The t e c h n i c a l  s t a f f  w i l l  a l s o  assess and eva lua te  work progress.  

FIELD SAFETY PROGRAM 

Throughout t h e  c o n s t r u c t i o n  phase a  corpo'rate f i  e'l d  s a f e t y  program' w i  11 

be employed t o  p rov i de  an acc i den t -p reven t i on  s tandard equal t o ,  or '  more 

r i g o r o u s  than,  t h e  requi rements  o f  f e d e r a l ,  s t a t e ,  and l o c a l  laws. These 

s a f e t y  p r a c t i c e s  w i l l  a l s o  p r o t e c t  p r o j e c t  f a c i l i E i e s  and equipment from. 

misuse and damages, w i l l  seek o u t  t he  causes o f  .acc idents ,  and w i l l  promote a  

se l  f - p r o t e c t i v e ,  safe ty-mi  nded work ing  a t t i t u d e  among a1 1  .employees': 

Subcont ractors  w i l l  be r e q u i r e d  t o  submit  t h e i r  own s a f e t y  programs t o  

t he  CM/C f o r  approva l  and c o o r d i n a t i o n  w i t h  th; o v e r a l l  co rpo ra te  drog'rams. 

S e c u r i t y  requi rements  s p e c i f i c  t o  t h e  c o n s t r u c t i o n  s i t e  f o r  the  SRC-I . ,  3 

Demonstrat ion P l a n t  w i l l  be eva lua ted  i n  d e t a i l  once t h e  s i t e  has been occupied, 

and a  comprehensive s e c u r i t y  program f o r  t h e  s i t e  w i l l  be developed; 

LABOR RELATIONS 

To promote and m a i n t a i n  harmonious l a b o r  r e l a t i o n s  d u r i n g  c o n s t r u c t i o n ,  

t h e  CM/C's labor-management personnel  w i l l  f o l l o w  a  c a r e f u l l y  prepared p l an .  

Bas ic  t o  t h i s  p l a n  i s  an i n -dep th  survey o f  t h e  l a b o r  s i t u a t i o n  i n  t he  l o c a t i o n  

where cons t ruc t i . on  w i l l  t a ke  p lace .  The survey w i l l  assess: a v a i l a b i l i t y  and 

p r o d u c t i v i t y  o f  l a b o r  based upon demands f o r  manpower i n  t h e  l a b o r  market ;  

genera l  terms and c o n d i t i o n s  o f  employment p r e v a i l i n g  i n  t h e  area; p r e v a i l i r i y  

customs, p r a c t i c e s ,  and unders tandings o f  t h e  area which a re  n o t  p a r t  o f  

nego t i a t ed  agreements; and t h e  l a b o r  h i s t o r y  o f  t h e  area. The r e s u l t s  o f  t h e  

survey and a n a l y s i s  w i l l  be summarized i n  a r e p o r t  f o r  use by t h e  c o n s t r u c t i o n -  
< .  

management team. 



OPERATIONS 

The c u r r e n t  p r o j e c t  schedule p rov i des  a  p e r i o d  o f  approx imate ly  16 months 

t o  commission t he  p l a n t ,  as d e f i n e d  i n  t h e  DOE Cont rac t .  The f i r s t  h a l f  o f  

t h i s  p e r i o d  w i l l  be devoted t o  commissioning t h e  u t i , l i t i e s ,  t h e  coa l - hand l i ng  

system, t h e  A i r  Separa t ion  U n i t  and t h e  Gas Systems Area. Du r i ng  t h e  second 

h a l f ,  t h e  SRC Process Area w i l l  be commissioned, f o l l o w e d  by t h e  Coker /Calc iner  

and Expanded-Bed Hydrocracker .  When a l l  o f  these u n i t s  a re  commissioned, 

s t a r t u p  w i  11 begin .  

The Con t rac t  s t a t e s  t h a t  t h e  p l a n t  w i l l  be ready f o r  s t a r t - u p  when: 

O a1 1  areas have been f u l l y  commissioned; 

O necessary m o d i f i c a t i o n s ,  a d d i t i o n s ,  debo t t l eneck ing ,  o r  upgrad ing 

has been accompl ished, o r  can be scheduled w i t h o u t  i n t e r f e r i n g  w i t h  

o p e r a t i n g  o b j e c t i v e s ,  and 
O t h e  p l a n t  i s  ready f o r  sus ta i ned  ope ra t i on  t o  produce t h e  f u l l  

p roduc t  s l a t e ,  i n c l u d i n g  s o l i d  SRC, anode coke, and hyd ro t r ea ted  o i l  

p roduc ts .  

A p e r i o d  o f  two and one -ha l f  years  i s  p rov i ded  f o l l o w i n g  comple t ion  o f  

commiss ion ing f o r  s t a r t - u p  and t h e  t e s t  o p e r a t i o n  pe r i od .  I C R C  recognizes 

t h a t  t h i s  i s  an amb i t ious  t ime  p e r i o d  i n  which t o  eva lua te  a  p l a n t  o f  t h i s  

s i z e  and comp lex i t y ,  which con ta i ns  new technology and equipment p ro to t ypes  

To min im ize  problems t h a t  m igh t  reduce on-stream t ime  e s s e n t i a l  t o  Con t rac t  

goa l s ,  t h e  Base l i ne  s p e c i f i e s  more equipment o r  system redundancy f o r  p r o t o t y p e  

o r  new-app l i ca t i on  u n i t s  t han  normal commercial p r a c t i c e  would d i c t a t e  f o r  an 

e s t a b l i s h e d  process. I n  o t h e r  cases, normal i n d u s t r i a l  p r a c t i c e  i s  fo l l owed.  

EMPLOYMENT AND TRAINING 

A key f a c t o r  i n  t h e  success o f  t h e  SRC-I P r o j e c t  w i l l  be t h e  employment' 

o f  s k i l l e d  personnel  a t  t h e  p l a n t .  To t h i s  end, I C R C  w i l l  c oo rd i na te  t r a i n i n g  

programs f o r  o p e r a t i n g  and maintenance personnel .  An equal  o p p o r t u n i t y  employ- 



ment program f o r  I C R C  and an a f f i r m a t i v e  a c t i o n  p l a n  w i l l  be developed t o  meet 

t he  o b j e c t i v e s  f o r  employment and promot ion o f  m i n o r i t y  employees. 

The p r o j e c t e d  s t a f f  f o r  t h e  S R C - I  Demonstrat ion P l a n t  can be summarized 

as f o l l o w s :  

Exempt Nonexempt To ta l  

Management and A d m i n i s t r a t i v e  25 12 37 

Technica l  Support  19 , 32 5 1 

Occupat iona l  Hea l t h  5  3  8  

Produc t ion  3  3 195 228 

Maintenance 

To ta l  I C R C  Employees 

Average Number o f  Con t rac to r s '  

Superv isory  and Hou r l y  

P l a n t  T o t a l  

A l though some o f  t h e  t e c h n i c a l  and supe rv i so r y  personnel  who have been 

work ing  on Phase I w i l l  t r a n s f e r  t o  t h e  p l a n t  s t a f f ,  many o f  t h e  new employees 

p robab ly  w i l l  be r e c r u i t e d  l o c a l l y  o r  elsewhere. 

The I C R C  Manufactur ing-Depar tment  w i l l  be r espons ib l e  f o r  checkout and 

commissioning and r e c r u i t i n g / t r a i n i n g  d u r i n g  Phase 11. P repa ra t i on  f o r  checkout 

and commissioning, o r  precommissioning, w i l l  beg in  when t h e  commitment t o  

b u i l d  t h e  p l a n t  i s  made. Precommissioning a c t i v i t i e s  w i l l  be d i r e c t e d  toward 

t h e  p l a n n i n g  and p r e p a r a t i o n  f o r  p l a n t  acceptance and commissioning. 

Checkout and commissioning a c t i v i t i e s  have been d i v i d e d  i n t o  f o u r  phases 

f o r  each area i n d i c a t e d  on t h e  P r o j e c t  Schedule. These phases a re  as f o l l o w s :  

O Phase I IA - -P reope ra t i ona l  Checkout: A f t e r  comp le t ion  o f  t e s t i n g  and 

w r i t t e n  acceptance o f  t h e  area f r o m  Cons t ruc t i on ,  Manufac tu r ing  

r ep resen ta t i ves  w i l l  c on t i nue  t o  operate  t h e  equipment o r  systems 

w i t h  s imu lan ts  o r  process m a t e r i a l s .  

O Phase I IB--Commissioning: Equipment o r  systems w i l l  be r u n  i n  w i t h  

s i rnulants o r  process m a t e r i a l s ,  as app rop r i a t e ,  i n  p r e p a r a t i o n  f o r  

t h e  ope ra t i on  o f  t h e  e n t i r e  area t o  produce p roduc ts .  

O Phase IIC--Commissioning/Downstream Support: The a r e a  w i l l  be 

commissioned by  o p e r a t i n g  i t  w i t h  s imu lan ts ,  f o l l o w e d  by process 

m a t e r i a l s ,  u n t i l  s p e c i f i c a t i o n  p roduc ts  a re  produced c o n s i s t e n t l y  



Then t he  area w i l l  be operated t o  supply  s p e c i f i c a t i o n  p roduc ts  t o  

s to rage ,  o r  t o  supp ly  downstream systems o r  areas w i t h  feed  m a t e r i a l s .  

" Phase IID--Commissioning/Optimization: The system o r  area w i l l  be 

opera ted  t o  con t i nue  supp ly ing  p roduc ts  t o  s torage o r  feed m a t e r i a l s  

t o  downstream systems o r  areas. Concur ren t l y ,  o p e r a t i n g  c o n d i t i o n s  

w i l l  be op t im i zed ,  and r a t e s  w i l l  be inc reased  as p r a c t i c a l ,  u n t i l  

des ign  c o n d i t i o n s  a re  a t t a i n e d  o r  problems and l i m i t a t i o n s  a re  

i d e n t i f i e d  and cor rec ted .  

D e t a i l e d  p l ans  f o r  these commissioning a c t i v i t i e s  w i l l  be prepared d u r i n g  

Phase 11, a f t e r  t h e  p l a n t  supe rv i so r y  and t e c h n i c a l  s t a f f  i s  r e c r u i t e d  and 

t r a i n e d .  

A genera1 ,p lan  f o r  sequen t i a l  commissioning o f  the  p l a n t  by area i s  

p resen ted  i n  Chapter V I I  o f  t h e  Basel ine.  I C R C  Manufac tu r ing  Department 

r e p r e s e n t a t i v e s  w i l l  d i r e c t  a c t i v i t i e s  d u r i n g  a l l  f o u r  phases i n  each area t o  

accompl ish t he  t asks  s e t  f o r t h .  

PROJECT MANAGEMENT 

I C R C  i s  a p a r t n e r s h i p  o f  A i r  Products and Chemicals, I n c . ,  and Wheelabrator- 

F rye  I n c . ,  two companies w i t h  ex tens i ve  exper ience i n  energy systems, i n  

s y n t h e t i c  f u e l s  research  and development, and i n  t h e  des ign and c o n s t r u c t i o n  

o f  process p l a n t s  t o r  p r i v a t e  i n d u s t r y .  The p a r t n e r  companies have ass igned 

key personnel  t o  I C R C  and have r e c r u i t e d  and h i r e d  t h e  a d d i t i o n a l  s t a f f  necessary 

t o  pe r f o rm  work r e l a t e d  t o  t h e  S R C - I  P r o j e c t .  A l though u l t i m a t e  r e s p o n s i b i l i t y  

f o r  t h e  p r o j e c t  r e s t s  w i t h  t h e  Department ~f Energy, management has h ~ ~ n  

asslgned to I C R C  as t h e  p r ime c o n t r a c t o r .  

As d e t a i l e d  i n  t h e  Base l ine ,  ICRC's management e f f o r t s  a re  d i r e c t e d  

toward t h e  success fu l  comp le t ion  o f  each phase o f  work and a l s o  toward a c t i v -  

i t i e s  necessary f o r  e v a l u a t i n g  t h e  commerc i a l i za t i on  o f  t h e  SRC-I process. 

As pr ime c o n t r a c t o r ,  I C R C  ensures compl iance w i t h  a l l  p r o v i s i o n s  o f  t h e  

DOE/ICRC Con t rac t  and i s  r espons ib l e  f o r  t h e  p r e p a r a t i o n  and d e l i v e r y  o f  a l l  

C o n t r a c t  d e l i v e r a b l e s .  

ICRC's p r ima ry  management m i ss i on  i s  c a r r i e d  o u t  i n  t h e  Operat ions D i v i s i o n ,  

which has r e s p o n s i b i l i t y  f o r  technology development and des ign,  procurement, 



c o n s t r u c t i o n ,  and ope ra t i on  o f  t he  S R C - I  Demonstrat ion P lan t .  The D i v i s i o n  

manages each of t he  area c o n s t r u c t i o n  subcon t rac to rs ,  as w e l l  as t he  R&D and 

environmental  programs. Operat ions es tab l i shes  des ign p r i o r i t i e s ,  i d e n t i f i e s  

research needs, eva luates des ign and research r e s u l t s ,  and makes adjustments 

t o  improve des ign q u a l i t y  and cos ts .  

W i t h i n  t h e  Operat ions D i v i s i o n ,  Engineer ing Technology p rov ides  t e c h n i c a l  

i n f o r m a t i o n  r e q u i r e d  f o r  d e t a i l e d  design, c o n s t r u c t i o n ,  and opera t ion .  Engi-  

nee r i ng  Technology i s  a l s o  respons ib le  f o r  t he  t e c h n i c a l  i n t e g r i t y  o f  t h e  

designs supp l i ed  by t h e  subcon t rac to rs .  

P r o j e c t  Eng ineer ing  i s  r espons ib l e  f o r  t he  d e t a i l e d  des ign,  procurement, 

and c o n s t r u c t i o n  o f  t h e  p l a n t  by t he  engineering/construction subcon t rac to rs .  

Manufactur ing i s  r espons ib l e  f o r  p r o v i d i n g  opera t ions  i n f o r m a t i o n  r e q u i r e d  

f o r  eng ineer ing ,  design, c o n s t r u c t i o n ,  s t a r t - u p ,  and ope ra t i on .  

A Management Systems Group has been es tab l i shed  w i t h i n  t h e  Operat ions 

D i v i s i o n .  Th i s  group coord ina tes  p l ann ing  and schedul ing,  prepares independent 

c o s t  est imates t o  check t h e  est imates used i n  t h e  budgets,  and mon i to rs  t he  

progress o f  work complet ion i n  r e l a t i o n  t o  c o s t  expendi tures and p r o j e c t  

schedule. The Management P lan and t h e  Cost and Schedule Con t ro l  System (CSC/S) 

a re  two o f  t h e  p r i n c i p a l  management t o o l s  used by t h e  Management Systems 

Group. 

To op t im i ze  t he  economics o f  coa l  r e f i n i n g ,  t he  Business Management 

D i v i s i o n  i d e n t i f i e s  p o t e n t i a l  coa l  supp l i es  p l u s  markets f o r  t h e  S R C - I  p roduc t  

s l a t e .  Th i s  r e q u i r e s  l a b o r a t o r y  and p i l o t  p l a n t  t e s t i n g  o f  p o t e n t i a l  coa l  

supp l i es  i n  t h e  l a b o r a t o r y  and t e s t i n g  o f  p roduc ts  i n  e x i s t i n g  a p p l i c a t i o n s .  

W i t h i n  t he  Business Management D i v i s i o n ,  i n d i v i d u a l  groups a re  respons ib le  f o r  

coa l  supply and d i s t r i b u t i o n ,  p lann ing ,  p roduc t  development and a p p l i c a t i o n  

eng ineer ing  programs, and market developm~nt.  a c t i v i t i e s .  

The Government and Pub l i c  A f f a i r s  D i v i s i o n  serves as l i a i s o n  f o r  I C R C  

w i t h  government, media, and t h e  p u b l i c .  I t  main ta ins  s t a f f s  i n  Washington, 

D . C . ,  i n  A l lentown,  Pennsylvania,  and i n  Owensboro, Kentucky, near t h e  se lec ted  

s i t e  f o r  the  p l a n t .  

The F inance /Admin is t ra t ion  D i v i s i o n  p rov ides  I C R C  w i t h  c o n t r a c t  adm in i s t r a -  

t i o n ,  purchas ing,  l e g a l ,  account ing,  f i n a n c i a l  and o f f i c e  s e r v i c e  f unc t i ons .  

I C R C  has prepared a  comprehensive P r o j e c t  Management P lan  (PMP) f o r  t h e  

accomplishment o f  t he  p r o j e c t .  Rev is ion  2 o f  t h e  p l a n  has been forwarded t o  

DUE. The PMP w i l l  be updated and rev i sed  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 available. ICRC will implement the procedures and systems defined 

in the PMP. 

Also, ICRC has developed and will implement the following plans which 

supplement the PMP: Configuration Management Plan; Project Baselining Plan; 

Cost Schedule/Control Systems Criteria Plan; Safety Program Plan; Environmental 

Plan/Construction; Interface Management Implementation ~ l ~ n ;  Technology Transfer 

Plan; Quality Assurance Plan; ~ ~ - ~ r o d b c t  Disposition Plan; Document Control 

Plan; Procurement Manual;-General Engineering Specifications; Socioeconomic 

, Impact Assessment; ICRC Position Descriptions Volume; Research and Development 

Plan; Manpower Plans; Critical Technology Plans; Product Demonstration Plan, 

and; Master Project Procedures. 

Except for sections of the Manpower Plans, the documents listed above 

have been previously forwarded to the DOE or are included i n  this Baseline. 

TECHNICAL SUPPORT ACTIVITIES 

Design confirmation has been established as a project-management activity 

to provide expertise in the areas of data-analysis instrumentation, materials 

selection, corrosion control, process-equipment design, mechanical equipment 

review, process development, and critical technology analysis. Such knowledge 

will help to maximize the probability of successfully operating the plant and 

will help to assure that the highest standards of operability and integrity 
are incorporated into critical technology equipment and systems. 

As part of design conf i rmation activities, work per'for-~aed by area con- 

tractors and vendors will be reviewed to ensure that it is consistent with the 

best available data and is compatible with acceptable standards for operability, 

safety, relfability, maintainability, quality, environmental requirements, and 

costs. 

Construction materials and instrumentation will be inspected in the shop 

and in the field. Data from ICRC and other ongoing DOE and non-DOE development 

programs will be evaluated and used to assist in the final detailed design and 

the installation of process equipment. Aid will be provided, as necessary, in 

the execution of design changes that result from significant new technical 

informat.ion. 

ICRC will initiate and monitor subcontracted testing to resolve problems 

in equipme'nt design. Commissioning, start-up, and maintenance procedures will 

xxi i 



be rev iewed as they  become a v a i l a b l e .  F i e l d  suppor t  w i l l  be p rov i ded  d u r i n g  

commissioning and s t a r t - u p .  

To ensure t h e  t e c h n i c a l  v i a b i l i t y  o f  t h e  S R C - I  Demonstrat ion P l a n t ,  t h e  

da ta  base f o r  i t s  des ign,  cons t ruc t i on ,  and ope ra t i on  must be supported d u r i n g  

Phases I and 11. A c t i v i t i e s  i n  t h i s  work element i n c l u d e  process R&D, t e c h n i c a l  

suppor t  o f  t he  W i l s o n v i l l e  P i l o t  P l an t ,  and da ta  ana l ys i s .  The Process R&D 

Plan,  which I C R C  submi t ted  t o  DOE as a  d e l i v e r a b l e  i n  Phase I, i s  descr ibed  i n  

Base l ine  Appendix B, Sec t i on  5.0. The R&D Plan i d e n t i f i e s  gaps i n  technology 

and proposes s p e c i f i c  exper imenta l  programs t o  address them. 

The scope o f  work f o r  t he  da ta  base inc ludes  i d e n t i f y i n g ,  coo rd i na t i ng ,  

e v a l u a t i n g ,  and managing p a r t n e r - a f f i l i a t e d  and subcont racted R&D, as w e l l  as 

managing of t h e  Rbn Plan  i t s e l f .  A lso i nc l uded  i s  t h e  m o n i t o r i n g  o f  t h e  R&D 

work o f  o t h e r  DOE c o n t r a c t s  (e.g. ,  Oak Ridge Na t i ona l  Labora to ry  and t h e  

P i t t s b u r g h  Energy Technology Center) .  

An impo r tan t  p a r t  o f . t h e  t e c h n i c a l  suppor t  r e q u i r e d  t o  ensure success o f  

t h e  SRC-I P r o j e c t  must come f rom t h e  W i l s o n v i l l e  P i l o t  P l an t .  A W i l s o n v i l l e  

Technica l  Support  P lan cove r i ng  a  one-year p e r i o d  was developed and w i l l  be 

managed as p a r t  of t h i s  wo.rk element. 

I n  accordance w i t h  t h e  c o n t r a c t  between DOE and I C R C ,  s teady-s ta te  and 

dynamic models o f  t h e  f a c i l i t y  and i t s  components w i l l  be developed. The 

models w i l l  be adequate f o r  use as o p e r a t i n g  t r a i n i n g  t o o l s .  

The "ASPEN" s teady-s ta te  s i m u l a t i o n  model developed by t h e  Massachusetts 

I n s t i t u t e  o f  Technology w i t h  DOE fund ing  was assessed and deemed t o  be a p p l i -  

cab le  f o r  des ign and ope ra t i on ,  was upgraded and w i l l  be u t i l i z e d .  

PRODUCT DEVELOPMENT AND COMMERCIAL DEVELOPMENT ACTIVITIES 

The o v e r a l l  s t r a t e g y  f o r  Product  Development and Commercial Development 

a c t i v i t i e s  i s  to .demons t ra te  t h e  commercial v i a b i l i t y  o f  t h e  SRC-I ' technology. 

Bo th  sho r t - t e rm  demonst ra t ion p roduc t  markets and long- term commercial p roduc t  

markets w i l l  be addressed w i t h  emphasis on l a r g e  premium va lue  market app l i ca -  

t i o n s  f o r  S R C - I  demonst ra t ion p roduc t  u t i l i z a t i o n .  

ICRC's P lann ing  Group has con t inued  i t s  market a n a l y s i s  a c t i v i t i e s ,  which 

p rov i de  t h e  necessary research bas i s  t o  d e f i n e  t h e  markets  f o r  t h e  demon- 

s t r a t i o n -  and commerc ia l -p lant  products .  The t e c h n i c a l  f e a s i b i l i t y ,  economic 

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  S R C - I  p roduc t s  i n  va r i ous  energy 



markets has been eva lua ted  t o  t h e  l e v e l  t h a t  c h a r a c t e r i z a t i o n  has been 

completed and p roduc t  demonstrat ion agreements a r e  i n  p lace.  

Commercial development a c t i v i t i e s  have been d i r e c t e d  toward i d e n t i f y i n g  

va r i ous  energy market o p p o r t u n i t i e s  now served by impor ted o i l  and comparat ive 

p roduc t  advantages and disadvantages. New S R C - I  p roducts  w i l l  be i d e n t i f i e d  

and developed, as app rop r i a te ,  i f  and when t he  p r o j e c t  i s  r e i n s t a t e d .  

Business a n a l y s i s  a c t i v i t i e s  have focused on a n a l y s i s  and e v a l u a t i o n  of 

t he  S R C - I  p roduc ts  f rom t h e  demonstrat ion and commercial p l a n t s  i n  terms of 

s i z e ,  economics, a l t e r n a t i v e  p roduc t  mix,  and p roduc t  cos ts .  

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  demonstrate t he  successfu l  commercial 

v i a b i l i t y  o f  t h e  S R C - I  technology.  The shor t - te rm demonstrat ion p roduc t  

markets and t h e  long- te rm commercial p roduc t  markets w i l l  be addressed. 

P r i o r i t y  w i l l  be g iven '  t o  t h e  placement o f  S R C - I  p roducts  as s u b s t i t u t e s  f o r  

pe t ro leum-der ived  p roduc ts .  

The o v e r a l l  pr6Uuct  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  con t inue  t o  be based on 

t h e  i n t e g r a t e d  o p e r a t i o n  o f  t h r e e  a c t i o n  programs: market ana l ys i s ,  p roduc t  

demonstrat ion and a p p l i c a t i o n  eng ineer ing  (PD&AE), and sa les.  

Market analyses has i d e n t i f i e d  and determined t he  s i z e  o f  t a r g e t  markets 

f o r  S R C - I  p roduc ts ,  and addressed bo th  e x i s t i n g  and f u t u r e  markets f o r  S R C - I  

p roduc t  a p p l i c a t i o n s .  These a c t i v i t i e s  w i l l  r e q u i r e  upda t ing  as t h e  domestic 

and i n t e r n a t o n a l  environments change. 

Product demonstrat ion and a p p l i c a t i o n  eng ineer ing  a c t i v i t i e s  have been. 

i d e n t i f i e d ,  and a p l a n  f o r  implementat ion and supe rv i s i on  o f  t he  a p p l i c a t i o n s  

and development t e s t s  and t h e  f u t u r e  e v a l u a t i o n  o f  S R C - I  p roduc ts  i n  t h e  

t a r g e t  markets has been developed. The o b j e c t i v e  o f  t he  PD&AE programs w i l l  

be t o  eva lua te  and address any chal lenges r e l a t e d  t o  p roduc t  u t i l i z a t i o n .  

Fu tu re  sa les  a c t i v i t i e s  w i l l  be d i r e c t e d  tenward t h e  execu t ion  o f  t h e  

p roduc t  demonstrat ion use c o n t r a c t s  f o r  t h e  purchase of  S R C - I  demonstrat ion 

p roduc ts  i n  p r i o r i t y  t a r g e t  markets.  P r i o r i t y  market a p p l i c a t i o n s  a r e  those 

i n  which the  S R C - I  p roduc t  i s  demonstrated t o  be t e c h n i c a l l y  f eas ib l e ,  eco- 

n a m j c a l l y  v i a b l e ,  env i r onmen ta l l y  acceptable,  commercial ly p r o f i t a b l e ,  and 

app l i cab1 e t o  many markets.  
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ENVIRONMENTAL, PERMITTING, AND LAND-ACQUISITION SUPPORT ACTIVIT1,ES (EPLA) 

Environmental  suppor t  c o n s i s t s  o f  s i x  r e l a t e d ,  b u t  separate ,  p r o j e c t  

suppor t  a c t i v i t i e s :  p o l l u t i o n - c o n t r o l  eng ineer ing ,  t o x i c i t y  t e s t i n g ,  env i -  

ronmental mon i t o r i ng ,  p e r m i t t i n g ,  worker h e a l t h  p r o t e c t i o n ,  and env i ronmenta l  

assessment. 

P o l l u t i o n - c o n t r o l  eng ineer ing  se r v i ces  a re  needed t o  develop des ign 

c r i t e r i a  f o r  a l l  elements o f  t he  Demonstrat ion P l a n t  t h a t  may cause, c o n t r i b u t e  

t o ,  o r  o therw ise  be assoc ia ted  w i t h  t h e  r e l ease  o r  d ischarge  o f  p o l l u t a n t s  t o  

t h e  environment.  I C R C  p o l l u t i o n - c o n t r o l  s p e c i a l i s t s  s y s t e m a t i c a l l y  rev iew t h e  

area c o n t r a c t o r  des ign  d e l i v e r a b l e s  t o  c o n f i r m  t h a t  des ign  c r i t e r i a  a re  b e i n g  

i nco rpo ra ted  f a i t h f u l l y  i n t o  t h e  Demonstrat ion P l a n t  des ign.  

A t o x i c i t y  t e s t i n g  program f o r  t h e  p roduc ts  and process in te rmed ia tes  o f  

t h e  Demonstrat ion P l a n t  w i l l  be completed t o  assess i n  a  r espons ib l e  manner 

t h e  p o t e n t i a l  t o x i c  hazards. , Program a c t i v i t i e s  i n c l u d e  p lann ing ,  management 

.o f  subcon t rac t  l a b o r a t o r y  t e s t i n g ,  q u a l i t y  assurance, and da ta  rev iew and 

i n t e r p r e t a t i o n .  The program scope i nc l udes  phys ica l / chemica l  c h a r a c t e r i z a t i o n ,  

env i r onmen ta l . f a t e  s t ud ies ,  and human and ecosystem t o x i c i t y  t e s t i n g .  Program 

r e s u l t s  w i l l  be used f o r :  t h e  Premanufactur ing N o t i f i c a t i o n  r e q u i r e d  by t h e  

Environmental  P r o t e c t i o n  Agency pursuant  t o  t h e  p r o v i s i o n s  o f  t he  Tox ic  Substance 

Cont ro l  Ac t ;  t h e  development o f  M a t e r i a l  Sa fe t y  Data sheets  t o  be used by 

p roduc t  t r a n s p o r t e r s  and consumers ; and con t inued  development o f  a  comprehensive 

worker h e a l t h  p r o t e c t i o n  program. Program r e s u l t s  a re  a l s o  expected t o  enhance 

government and p u b l i c  acceptance o f  S R C - I  p roduc ts  and t h e  p l ans  f o r  t h e i r  

d i s t r i b u t i o n  and use. 

A comprehensive env i ronmenta l  m o n i t o r i n g  program w i l l  p rov i de  t h e  da ta  

needed t o  i d e n t i f y  and cha rac te r i ze ,  i n  a  q u a n t i t i v e  and s c i e n t i f i c a l l y  r i g o r o u s  

fash ion ,  any env i ronmenta l  e f f e c t s  t h a t  may be caused by c o n s t r u c t i n g  and 

o p e r a t i n g  t h e  Demonstrat ion P lan t .  

The program scope i nc l udes  aqua t i c ,  atmospher ic,  and t e r r e s t r i a l .  system 

s t u d i e s  t o  be conducted i n  f o u r  phases p a r a l l e l i n g  t h e  Base l ine ,  c o n s t r u c t i o n ,  

s t a r t - u p ,  and ope ra t i on  phases o f  t h e  Demonst ra t ion P lan t .  A d e t a i i e d  scope 

o f  work f o r  t h e  Base l i ne  phase o f  t h e  program was approved by t he  DOE and 

pub1 i shed  on. 10 August 1981, as t h e  P recons t ruc t i on  Environmental  M o n i t o r i n g  

program P lan  f o r  t h e  SRC-I Demonstrat ion P ro j ec t .  The phase I 1  scope w i l l  

. p rov i de  f,or t h e  con t i nua t i on ' . o f  m o n i t o r i n g  a t  a  reduced l e v e l ,  and w i l l  i n c l u d e  
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a d d i t i o n a l  s t u d i e s  des igned t o  examine t h e  expected e f f e c t s  o f  p l a n t  c o n s t r u c t i o n  

a c t i v i t i e s  on t h e  l o c a l  environment.  

The I C R C  p e r m i t t i n g  s t a f f s  w i l l  conduct those a c t i v i t i e s  necessary t o  

secure t h e  p e r m i t s  assoc ia ted  w i t h  c o n s t r u c t i o n  and ope ra t i on  o f  t h e  Demonstra- 

t i o n  P l a n t .  More than  a  dozen major  pe rm i t s ,  p r i m a r i l y  env i ronmenta l  pe rm i t s ,  

a r e  needed f rom f e d e r a l  and s t a t e  r e g u l a t o r y  a u t h o r i t i e s  i n  connec t ion  w i t h  

a i r  contaminant  sources, hazardous waste and s o l i d  waste management f a c i l i t i e s ,  

t h e  wastewater t r ea tmen t  system, and a  number o f  o t h e r  p l a n t  f a c i l i t i e s  and 

systems. 

The worker h e a l t h  p r o t e c t i o n  program has f o u r  p r ima ry  f u n c t i o n s .  The 

f i r s t  f u n c t i o n  i s  t o  p r o v i d e  i n d u s t r i a l  hygiene t o  t h e  des ign  process. The 

second i s  t o  safeguard t h e  h e a l t h  o f  I C R C  employees and subcon t rac to rs  who a re  

engaged i n  research  and development s t ud ies  w i t h  SRC-I m a t e r i a l s .  The t h i r d  

f u n c t i o n  i s  t o  a s s i s t  i n  p r o t e c t i n g  the  h e a l t h  o f  c o n s t r u c t i o n  workers on t h e  

Demonst ra t ion P lan t .  . The f o u r t h ,  and perhaps t h e  most impo r tan t  program 

f u n c t i o n ,  i s  t o  p repare  a  d e t a i l e d  p l a n  f o r  p r o t e c t i n g  o f  t h e  h e a l t h  o f  t h e  

Demonst ra t ion P l a n t  work f o r ce .  Th i s  p l a n  w i l l  i n c l u d e  p r o v i s i o n s  f o r  worker 

educa t ion ,  s a f e  work p r a c t i c e s ,  m o n i t o r i n g  o f  t h e  work, and m o n i t o r i n g . o f  t he  

maintenance o f  records .  An o u t l i n e  o f  t h i s  Worker Hea l t h  P r o t e c t i o n  P lan i s  

con ta i ned  i n  t h e  P r o j e c t  Base l ine ,  Phases I I I A  and I I I B ,  Chapter V. 

SRC-I PROJECT SCHEDULE 

More than  65,000 i n d i v i d u a l  a c t i v i t i e s  w i l l  be performed by I C R C  and i t s  

subcon t rac to r s  d u r i n g  t h e  l i f e  o f  t h e  S R C - I  P r o j e c t .  The P r o j e c t  Schedule i s  

a  t ime-phased d e p i c t i o n  o f  t h i s  network o f  tasks  t h a t  d e f i n e s  t h e  ways i n  

wh ich  t h e  tasks  i n t e r r e l a t e  d u r i n g  t h e  e i gh t ,  years  r e q u i r e d  t o  complete t h e  

p r o j e c t .  The P r o j e c t  Base l i ne  Schedule pro" ides b o t h  e a r l y  and l a t e  s t a r t /  

complete dates f o r  each a c t i v i t y .  Th is  pe rm i t s  p rogress  m o n i t o r i n g  f o r  a l l  

a c t i v i t i e s  and enables I C R C  t o  exe rc i se  p a f l i c u l a r  c o n t r o l ,  where necessary, 

f o r  a c t i v i t i e s  c r i t i c a l  t o  t i m e l y  comp le t ion  o f  t h e  p r o j e c t .  

As i n d i c a t e d  i n  t h e  Schedule, key dates f o r  t h e  S R C - I  P r o j e c t  are' as 

f o l l o w s .  I f  and when t h e  p r o j e c t  i s  r e i n s t a t e d ,  a  new schedule must be developed 

wh ich  would i n c o r p o r a t e  about  a  one-year t ime  span a t  t h e  o u t s e t  t o  b r i n g  
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aboard and mobi 1 i z e  the engineering and cons t ruc t i on  subcontractors, a f t e r  

which the u t i l i z a t i o n  o f  the l i s t e d  t ime spans could be considered: 

15 June 1982 

15 October 1982 

1 November 1982 

15 A p r i l  1983 

15 February 1985 

15 December 1985 

22 August 1986 

December 1987 

June 1988 

June 1990 

Begin procurement s e l e c t i o n  process 

( b i d  request) 

FEIS record o f  dec i s ion  

Begin Phase 11 (equipment f a b r i c a t i o n )  

Move on s i t e  

Complete.Phase I 

Begin commissioning - e l e c t r i c a l  power 

d i s t r i b u t i o n  system . ,  

Begin commissioning - b o i  l e r  

Complete Phase 11, begin Phase I I I A  

Begin Phase 1.11~ 

Complete Phase I I I B  

The Execut ive Schedule fo l lows.  It provides an overview o f  the  e n t i r e  

p r o j e c t  and i s  presented i n  Gantt  bar  c h a r t  format. The Execut ive Schedule 1 ; 

ind ica tes  approximately 100 P ro jec t  Mi lestones and i s  supported by appropr iate.  . '  ., 

Mi lestone logs. 
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IREPORT OAfC 10Cr61 CRITICAL PATH INTCRNATIONAL COAL R€ l IN IN@ COMPANY 

CONTRACT 00100 PUN Z9MAR8Z' 09-1-4821 ICRC EXECUTlVL SCHEDULE -.REV UOl-U 

REPORTlNO ELEMENT1 PRODUCT WBS ELEMENT NUMBER) 1.2 

ID r MILL 
STONE 

1. e2A BBN PROC OSGN 
L.2Al B8N DSON SUPPORT PROORAMS 
h a 20 BGN DLTAILEO OSIN 
1.281 BON OPER SUPPORT PROORAMS 
!..2BZ COMPL DSBM SUPPORT PROORAM5 
I .2C I S 1  MISR COMPL 
a .20 2ND MISR CBMPL 
1.201 COWL OPCR SUPPORT PROORAM6 

X 
1 a 2 i  . B8N PSAR 

x 1.20 C O ~ P L  PSAR I 
2. - 1 .2H 
X 
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1 * 2 1  EN0 PH 1 
1.2J I S 1  CONSTR PKO AWARD (SIC) 
9.21 80N STEEL ERECTION 
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REPORT 20 Pn8E 1 

UNl 1-DAY 



&I. DLPARTUENT 01 ENERGY. 

MILESTONE SCHEDULE AND STATUS REPORT 
CAGE OF 1 --". 
-"I..- 

1 . 3  

1 . 3  

1 . 3  

Il. Ramrka 
M i l e a t m e  d a t e s  are  .based on Early S t a r t  and Complete. For a v a i l a b l e  f l a a t  see.  L.og S h e e t s .  

12. E w m w a  01 Conlranor'a PI- Uu\qr Dalm 

DESIGN 
nI c C I D 1 v 9 B ; v v v 

~ l a ~ a m m ~ m m ~ a - m - ~ - I ~ L - a - a = a - a m m m a ~ a ~ m I m ~ a ~ ~ ~ a ~ I ~ a ~ m ~ , . I ~ ~ ~ &  

S T W  w X Y 
PROCUREMENT , V V V V  V V  V  

D a - a - a m l ~ a m d = I - i b - a m n - a m m m m - m - a ~ a ~ ~  

CONSTRUCTION 
J KM L N 0,P.Q 

~ ~ m ~ a ~ m - n ~ a m m ~ m - m - a ~ a m a ~ m m a m &  9 V V  V V V - 

. . 
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A. TECHNICAL SCOPE 

1. PROCESS DESCRIPTION 

The SRC-I (Solvent Refined Coal) Demonstration Plant will be designed and 

built to process a nominal 6,000 tons-per-stream-day (TPSD) of coal, on a 

moi sture-free basis, to demonstrate the technical feasibi 1 ity, environmental 

acceptability, and economic viability of the SRC-I process (see Figure 1). 

This demonstration is intended to allow the establishment of an SRC-I industry 

in the private sector wi.thout additional demonstrations or experimental work. 

The Plant will be constructed so as not to preclude its ultimate expansion to 

a commercial-size facility with the ability to process approximately 30,000 

TPSD of coal. 

Since the plant is also planned as the first module of a commercial 

plant, and since it must demonstrate its economic viability in the demonstra- 

tion phase, it will be designed in accordance with good industrial practice 

for a commercial plant, with the potential to operate for 20 years at a cost- 

effective production rate.   he' p'lant will be designed to attain design capacity 
with commercially available coal feedstock, with a target of 90% on-stream and 

utilization factors, after the initial period of commissioning, start-up, 

shakedown, and test operation, and after completion of the modifications found 

to be required during this period. The plant will be designed with the equipment 

redundancy, installed spares, operating flexibility, and product-line flexibility 

required by good industrial practice for commercial operation. It will be 

provided adequately with other faci 1 ities required for long-term commercial 

operation, including buildings, roads, .maintenance facilities, and spare parts 

stock. 

The Demonstration Plant will be a grass-roots facility. Supply items 

include coal, water, air, chemicals, catalysts, and electricity. All other 

utilities will be self-generated. 

, The design coal feed to the plant will be a washed western Kentucky 

high-volatile bituminous coal. Process water will be taken from the Green 

River, and potable water will be pumped from wells. Electricity will be 

suppl ied by. the  keen River Electric Corporation (GREC). 



Dur ing  Phase 0, I C R C  a n t i c i p a t e d  t h a t  the  l i q u i d  hydrocarbon products 

from the  Demonstration P l a n 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, 

p roduct  u t i l i z a t i o n  a c t i v i t i e s  du r 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  cu ts  t o  marketable products. 

The a d d i t i o n a l  equipment inc ludes a  common Product O i l  F rac t i ona t i on  U n i t  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 Expanded Bed Hydrocracker (EBH) Areas i n t o  naphtha, middle and heavy 

d i s t i l l a t e  f r a c t i o n s ,  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 1i111il.s. 

In Phase 0. the  makeup-hydrogen supply f o r  the  Expanded Bed Hydrocracker 

was obta ined by the  steam reforming of the  l i g h t  hydrocarbon gases produced i n  

t h e  SRC Process and/or 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 f o r  the p u r i f i -  

c a t i o n  o f  t h i s  hydrogen stream. 

Dur ing Phase I, t h e  source o f  hydrogen f o r  the EBH was modif ied. The 

reformer was deleted. The tiydrogen w i l l  be obtained from an expansion o f  the 

f a c i l i t i e s  i n  t h e  Gas Systems Area which produce makeup-hydrogen f o r  the SRC 

Process Area. I n  o rder  t o  achieve the  same requ i red  p u r i t y  w i t h  respect  t o  

carbon oxides f o r  t he  makeup-hydrogen t o  the  EBH i n  Phase I ,  as was prov ided 

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  t r e a t  t he  makeup-hydrogen f o r  the Naphtha Hydrotreater  a lso.  

Whi le the Product O i l  F rac t i ona t i on  U n i t  i n  the SRC Process Area, the 

Naphtha Hydrotreater ,  and t h e  Methanation U n i t  were no t  inc luded i n  the O r i g i n a l  

Design Basel ine, o r  as Category A Engineering Change Proposals (ECPs), the 

absolute necessi ty  t o  i nc lude  them t o  generate h igher  value, marketable products 

was recognized. A f t e r  the  P r o j e c t  BaselTne was accepted by the  Department o f  

Energy (DOE), I C R C  processed the  necessary Category 0 Engineering Change 

Proposals through the  P r o j e c t  Conf igurat ion Control  Board t o  inc lude the  

Product O i l  F rac t i ona t i on  U n i t  and Naphtha Hydrotreater  i n  the  Revised P ro jec t  

Basel ine. The costs f o r  these and o ther  Category B and C ECPs are  inc luded i n  

the  Cost Base1 i ne herein.  

The f o l l o w i n g  process desc r ip t i on ,  process f l ow  diagrams, and discussions 

on ma te r ia l  balance, u t i l i t y  summary, feedstocks and product s l a t e  are based 

upon i nco rpo ra t i on  o f  the Product O i l  F rac t i ona t i on  U n i t ,  Naphtha Hydrotreater  

and Methanation U n i t  i n t o  the  Demonstration Plant.  



The design coal feed r a t e  t o  the p l a n t  i s  a nominal 6,000 TPSD o f  washed 

coal on a moisture- f ree (MF) basis.  About 5,600 TPSD o f  t h i s  amount w i l l  be + 

processed i n  the  SRC l i q u e f a c t i o n  u n i t ,  and t t i e  remainder w i l l  be fed  . t o  t h e  ' 

g a s i f i c a t i o n  system t o  produce supplemental hydrogen f o r  t he  process needs. 

The major p o r t i o n  o f  the  hydrogen requirements w i l l  be met by gas i f y i ng  ""con- 

ver ted carbon i n  the  ash-containing res idue produced i n  the l i q u e f a c t i o n  u n i t .  

This step w i  11 render the res idue i n t o  an envi ronmental ly  acceptable i o l i d !  

waste. i 
i 

Pulver ized and d r i e d  coal w i l l  be processed i n  the  l i q u e f a c t i o n  u n i t  r 

us ing  the  SRC hyd ro l i que fac t i on  process. The coal  w i l l  be d isso lved i h  a 

process solvent ,  hydrogenated a t  h igh temperature and pressure and then con- 
: .  

ver ted i n t o  l ow-su l fu r  SRC and l i q u i d  and gaseous fue l s .  . I. 

The Kerr-McGee C r i t i c a l  Solvent Deashing process w i l l  be used t o  remove 

the unconverted carbon and ash from the  molten 'SRC product  stream. The ash- 

conta in ing  res idue (Kerr-McGee Ash Concentrate o r  KMAC) w i l l  be sent t o  the  

g a s i f i c a t i o n  system f o r  hydrogen product ion.  Normally, one t h i r d  o f  t he  

deashed molten SRC, o r  886 TPSD w i l l  be s o l i d i f i e d  as product,  w h i l e  another . . 

t h i r d  w i l l  be fed  t o  the Delayed d o k e t / ~ a l c i n @ r ,  and a f i n a l  t h i r d  t o  the  EBH. 

The Delayed Coker w i l l  use convent ional delayed coking technology t o  

conver t  SRC i n t o  green coke and by-product hydrocarbon gases and l i q u i d s .  

Then the green coke w i l l  be ca lc ined a t  h igh  temperature t o  produce anode-grade 

coke. 

Deashed molten SRC w i l l  be f u r t h e r  upgraded i n  the  EBH i n t o  l i g h t e r  

1 i q u i d  feedstock f r a c t i o n s  which w i l l  be processed i n  the  Product O i  1 F rac t i ona to r  . 
i n  the SRC Process Area and a gas f r a c t i o n  which i s  upgraded i n  the  Gas Systems 

Area before being u t i l i z e d  i n  the  f u e l  gas system. Conversion t o  l i g h t e r  

mater ia l  w i  11 be achieved by c a t a l y t i c  hydrocracking o f  .the SRC; desul f u r i i a t i o n ,  

deoxygenation, and den i t rogenat ion  of the  SRC w i l l  take  p lace also. The 

hydrocracker w i l l  be capable o f  processing one - th i rd  o f  t he  SRC produced i n  , 

the  SRC Process Area t o  l i g h t e r  mater ia l  a t  about 80% conversion i n  the  base'. 
, . . .  

design o r  h igh  conversion mode, o r  two- th i rds  o f  t he  SRC produced a t  about..50% ' 
.- .-- 

conversion i n  t he  a l t e r n a t e  o r  l o w  conversion mode. 

The hydrogen consumed i n  the  SRC l i que fac t i on ,  SRC t iydrocracking and . :, 
naphtha hyd ro t rea t i ng  processes w i l l  be generated by the  g a s i f j c a t i o n  o f  KMA.C' 

and coal.  A f t e r  compression, the  gas generated w i l l  undergo s h i f t  conversion 

t o  produce a hydrogen-r ich synthesis gas. The syngas w i l l  then be t rea ted ,  

us ing the Selexol process t o  remove H2S and C02, and, about one - th i rd  o f  the  

gas w i l l  be methanated t o  conver t  carbon oxides t o  methane. 



The p l a n t  w i l l  a l s o  c o n t a i n  severa l  suppo r t i ng  process u n i t s  t o  remove 

a c i d  gases f rom t h e  o f f - g a s  and sour  water  streams produced th roughou t  t he  

p l a n t  and t o  conve r t  hydrogen s u l f i d e  i n t o  elemental  s u l f u r  and env i ronmenta l l y  

accep tab le  t a i l  gases. Process u n i t s  w i l l  a l s o  be i nc l uded  t o  separate  h i g h  

p ressu re  o f f -gases  i n t o  f u e l  gas, l i q u e f i e d  pet ro leum gas (LPG), and a  hydrogen- 

r i c h  r e c y c l e  gas. The oxygen consumed i n  t h e  g a s i f i c a t i o n  process w i l l  be 

produced i n  an A i r  Separa t ion  U n i t  (ASU). The Product O i l  F r a c t i o n a t o r  w i t t i i n  

t h e  SRC Process Area w i l l  f r a c t i o n a t e  t h e  hydrocarbon l i q u i d s  produced i n t t h e  

p l a n t  i n t o  medium o i l  and heavy o i l  f o r  s a l e  i n  t h e  marketp lace and naphtha 

which w i l l  be f u r t h e r  t r e a t e d  i n  t h e  Naphtha Hyd ro t r ea te r  t o  reduce i t s  con ten t  

o f  s u l f u r ,  oxygen and n i t r o g e n  be f6 re  I t  i s  s o l d  as p roduc t .  

The Cen t ra l  Con t ro l  System f o r  t h e  p l a n t  w i l l  be a  modular,  microprocessor-  

based, d i s t r i b u t e d  system i n t e r f a c e d  w i t h  a  process management hos t  computer 

l o c a t e d  i n  a  Cen t ra l  Con t ro l  Room. The o v e r a l l  f a c i l i t y  w i l l  be u p r r a t e d  

p r i n c i p a l l y  f rom t h i s  room, which w i l l  c o n t a i n  t h e  o p e r a t i n g  i n t e r f a c e  f o r  a l l  

o p e r a t i n g  areas. The system w i l l  use m u l t i p l e  CRT d i s p l a y s  and p r i n t e r s .  

The microprocessor  equipment w i l l  be d i s t r i b u t e d  th roughou t  t h e  p l a n t ,  

mounted i n  i ns t r umen t  racks  l o c a t e d  i n  i n d i v i d u a l  ope ra t i ng  area Ins t rument  

and Con t ro l  Systems (I&CS) equipment rooms. These equipment rooms w i l l  be. 

connected t o  t h e  Cen t ra l  Con t ro l  Room v i a  redundant communications l i n e s .  

Con t ro l  ope ra to r s  w i l l  n o t  be s t a t i o n e d  i n  t h e  I&CS equipment rooms. 

The process management h o s t  computer w i l l  be i n t e r f a c e d  t o  each daLd 

communications l i n e  p r i m a r i l y  t o  ga ther  i n f o r m a t i o n  and t o  generate  r e p o r t s .  

C a p a b i l i t y  f o r  d i r e c t  d i g i t a l  c o n t r o l  (DDC)/supervisory c o n t r o l  w i l l  be a v a i l -  

ab l e .  

The u t i l i t i e s  and o f f - s i t e s  t o  suppor t  t h e  process p l a n t  w i l l  comprise 

t h e  U t i l i t y  Systems, O f f - S i t e  F a c i l i t i e s ,  and Raw M a t e r i a l  and Product  Storage 

and Handl i ng. 

The U t i l i t i e s  Systems w i l l  i n c l u d e  e l e c t r i c a l  power; b o i l e r  feedwater ,  

steam and condensate r e t u r n ;  c o o l i n g  tower  and c o o l i n g  wa te r ;  f u e l  d i s t r i b u -  

tion; p l a n t / i n s t r u m c n t  a i r ;  n i t r o g ~ n ;  f i r e  p r o t o r t i n n ;  f l a w  <yst .~m and f a c i l i t y  

i n t e r c o n n e c t i n g  systems. The O f f - S i t e  Systems w i l l  i n c l u d e  wate r  t rea tment ,  

wastewater t rea tment ,  waste d i sposa l ,  non-process b u i l d i n g s ,  s i t e  development, 

p l a n t  roads, r a i l r o a d s ,  r i v e r  s t r u c t u r e s ,  and fenc ing .  The Raw M a t e r i a l  and 

Produc t  Handl i ng and s to rage  Systems wi  11 comprise coa l  s to rage  and t r a n s f e r ,  

coa l  p r e p a r a t i o n  and d i s t r i b u t i o n ,  SRC hand l i ng  and s torage,  and l i q u i d  s torage.  



Dur i ng  t h e  Pos t -Base l ine  p e r i o d ,  a  number o f  eng inee r i ng  s t u d i e s  w i l l  be 

conducted, each hav ing  one o r  more o f  t h e  f o l l o w i n g  o b j e c t i v e s :  r e s o l v i n g  

areas o f  t e c h n i c a l  u n c e r t a i n t y ;  ensur ing  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 s ,  and; i d e n t i f y i n g  and e v a l u a t i n g  p o t e n t i a l  des ign  improvements 

f o r  improved o p e r a b i l i t y ,  r e l i a b i l i t y ,  o r  economics. Eng ineer ing  Change 

Proposals will be prepared f o r  these s t u d i e s  which are:  

A l t e r n a t e  KMAC Transpor t  System 

Phenol Recovery 

Zero Discharge ( t o  ~ i s c h a r ~ e  mode) 

Wastewater T r e a t i n g  

Naphtha Hyd ro t r ea te r  ( e x i s t i n g  Class C ECP t o  be upgraded) 

Waterbath S o l i d i f i c a t i o n  

S i t e  P lan  Change 

U&O Design Update 

SRC Area Equipment M a t e r i a l s  Rev is ions  

The cos t s  f o r  these ECPs w i l l  be added subsequent ly  t o  t h i s  Revised 

P r o j e c t  Base l i ne  a t  t h e  end of  Appendix B i n  Volume 11. 



FIGURE 1 
MAJOR PROCESS FLOW SCHEME 

OVERALL SRC-I PLANT 
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. . 2. SUMMARY MATERIAL BALANCES , , . 
,- + l 

The Material Balance Summaries which follow represent normal operating 

flows and conditions for the SRC-I Demonstration Plant product areas and 

supporting processes. Two plant operating cases are presented; the design 

mode (EBH at high-conversion) , and the a1 ternate mode (EBH at low-conversion) . 
Condensed versions of the Material Balance Summaries for these two cases are 

given in Figures 2 and 3 respectively, which only include the overall process 
plant battery limits. The Utilities and Off-Site Areas are not included in 

the above summaries since these areas are external to these battery limits. 

Figure 4 and 5 are process flow diagrams for the SRC-I process plant 

indicating a1 1 process-uni t interconnecting streams and associated stream 

numbers. These streams are summarized in the material balance stream sum- 

maries that follow for the above-mentioned two cases. All single and double 
digit stream numbers are assigned to streams that interconnect various process 

units within the process plant battery limits. Triple-digit stream numbers 

only are assigned to those streams that cross the process plant battery limits; 

thus, all triple digit streams are process plant terminal streams. The sum of 

all incoming triple digit stream materials equals ,, the i: sum of all-putgoing 
8 ,,\, , {LUy; 8 , -  -' - 

(8. ' . . ,., -.- 8 

C '  
triple digit stream materials. , \  

& -  ,, :- ;' 1. . 
Discrepancies exist between the summary balance presented here and the 

balances for the Areas or sections found in the Design Baselines of the Area 

Contractors. Essentially all baseline work was begun simultaneously. Each 

Area Contractor began baselining with preliminary estimates of the requirements 

of the other areas. Thus, a given contractor could not take advantage of 

refinements in material and utility balances made during the baselining efforts 

of the other contractors. Evaluations have been made which indicate that the 

pr6CeSS and equipment designs will handle these minor variations. 



O V E R A L L  S R C - I  P R O C E S S  P L A N T  M A T E R I A L  B A L A N C E - E B H  @ H I G H  C O N V .  

DRY MOISTURE,  
LBS/nR LeS/HR 

VENT GASES, 702,605*** 159,058- 

I 

FUEL CASm 

COAL (ASH $L-E 1 NAPHTHA ' + 
AREA 

ASH I N  COAL MEDIUM O I L  

STEAM -1 * I COKE _ 
S M l O  SRC I---- 
SOL 1 0  S R C I T S L  

C M M I C R L S .  CAT .- I I SULFUR 

%I0 HASTE,  RSH. 
CARBON. CATALYST 

1,781,959 TOTAL I O R Y  b r(OlSTURE 1 L B M  1,781,959 

FOR RERCTIOH ONLY.  EXCLUDES F I E L  REOUlREHENTS FOR EXTERNAL VESSEL F I R I N G .  
* * Inc lud ing  ASU a i r  i n l e t  which o n l y  n e t  a i r  (TOTAL AIR I N  - WASTE - PURGE) i s  shown t o  

preserve APCI  p r o p r i e t a r y  in format ion .  
**Waste and purge n i t r o g e n  streams in format ion  a r e  d e l e t e d  t o  

preserve APCI p r o p r i e t a r y  i n f o r m a t i o n  



F I G U R E - 3  
OVERALL  S R C - I  PROCESS P L A N T  M A T E R I A L  BALANCE-EBH @ LON CONV. 

D R Y *  MI STUPE. 
LBS/HR Le5 ,'HE 

VENT CASES. 

FUEL GAS. FLEL GAS - 
& 

PROCESS 
PLANT. 

NAPHTHA I COAL (ASH FREE) 4 UbO 
AREA 

PROC. HATER 

AIR I 

TOTAL.  L B A R  

TOTAL I D R Y  & WOISTIRE). LB/cR 

FOR K A c T I O H  O ~ Y .  EXCLUDES FUEL REOVlREnENTS FOR EXTERNAL 5 S S L  F IR ING.  
**Including ASU a i r  i n l e t  which only net a i r  (TOTAL A I R  I N  - WASTE - PURGE) i s  shown to  

preserve APCI proprietary information. ' 

*?+Waste and purge nitrogen streams information are deleted to  
preserve APCI proprietary information . . 

1-8 



Material Balance Summary 

6,000-tpd SRC-I Demonstration Plant 

EBH at High Conversion 



T. D. V A K I L . 6 1 8 3  
CASE - EBH AT I I I G I I  CONVERSION REV. BY TCL ,3 /84  PAGE 1 OF 40  6 0 0 0  T /D SRC- I  DEtlO PLAIIT SUFlMARY MATERIAL BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUMDER 1  2  3  4  5  

F I t I I S I i E D  DUST C C A L  FROM COAL FROM 
FROM DPU TO GKT PULVERIZER TO PULVEKlZER T O  

DPlJ SRC 

COI-DENSATE FROM t1.P.  OFF GAS 
SHIFT TO GKT FROM SRC TO DEA DESCRIPTION 

Pl lASE 
IEPIPERATIJRE, DEG F 
PRLSSURE. P S I A  

COMPONENTS - - - - - - - - - -  

IIYDROGEN 
tl I 1 ROGEN 
ARGOIl 
CARBON PlOtIOXIDE 
CARBCN D I O X I D E  
CAR30NYL ZULF1:IE 
HYDROGEN S U L F I 3 E  
AtlblUEI I A 
AIItIOtt IUM CI iLORIOE 

,SULFUR D I O X I D E  6 4 . 0 6  0.  0 . 0  
I METHANE 1 6 . 0 4  0 .  0 . 0  

t l t l A N E  3 0 . 0 7  0 .  0 . 0  
PROPANE 4 4 . 1 0  0 .  0 . 0  
BUTANE 5 8 . 1 2  0 .  0 . 0  
C5 -400  DEG F 1 0 6 .  D O  0 .  0 . 0  
4 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  2E7.  0 . 1 6  
6 5 0  - 8 5 0  DEG F 2 4 0 . 0 0  1 7 E 4 .  1 . 0 6  
850,  DEG F 425. .00 
ASH/UNCONV C A R B O N  M r r r w n  
DEASHING SOLVEtlT N N N M M M  
IIYDROGEN CHLORIDE 36  ..46 
OXYGElI . 32.00 
SULFUR 32  - 0 6  
COAL ) ~ ( Y ~ Y M  
COKE N N N ~ M M  

M l ! N b r n M  
M l ! M ) l r n W  
M W M i I r n M  ------------------------------ 

TOTAL(DRY) 
I.I.4TER 1 8 . 0 2  

--TOTAL'(CIET) ------------------------------ 
LB rlOL/IIR(CIET) c 
MPISCFD E 
c r t i  E 
ACFM E 
IIOLECULAR WT E 

- DFNSITY,LB/CU.FT I 
-V ISCOSITY  ,LD/FT- I iR  ti 

n NOTE: PROPERTIES ON A  S o  
' 0 . 0 '  MEANS VALUE 

4 6 5 8 5 .  2 8 . 0 5  
765C9 .  4 6 . 0 8  

0 .  0 . 0  
0 .  0 . 0  

I 0 .  0 . 0  
I 0 .  0 . 0  
I 3 7 1 b 8 .  2 2 . 4 0  

0 .  0 .  0  
0.  0 . 0  
0 .  0 . 0  
0 .  0 . 0  ------------------ 

1 6 2 3 1  3 .  9 7 . 7 5  
3 7 3 6 .  2 . 2 5  

1 6 6 0 4 9 .  1 0 0 .  (10 ------------------ 
N I ( M M M 1 M M M N  

0 . 0  
0 . 0  
0 . 0  

M M M M N I N X U M  
1 7 . 4 8  

0 . 0  

IDS-FREE B A S I S .  
10T DETERPIIIIED. 



6 0 0 0  T / D  S R C - I  DEMO PLANT SUMMARY MATERIAL BALANCE .................................................. 
T .  D.  V A K I L , 6 / 8 3  

CASE - EBW AT H I G H  CONVERSION REV. BY T C L 1 3 / 8 4  PAGE 2  OF 4 0  ............................. 

STREIM NUMBER 6 7  8  9  1 0  

H . O .  FROM SRC 
TO HOF-POF DESCRIPTION 

Pl lASE 

SLURRY FROM SRC 
TO CSD 

- 
L P  OFF GAS FROM M.O. FROM SRC 
SRC TO DEA TO NC-POF 

V L  

KMAC FROM CSD 
TO DPU 

TEMPERATURE,  DEG F 
PRESSURE, P S I A  I 
COPIPOIIENTS - - - - - - - - - - MOL WT - -----  I 
HYDROGEN 
N I  lROGEN 
ARCON 4 0 . 0 0  
CARf!ON MOtIOXIDE 2 8 . 0 1  
ChRP*ON D I O X I D E  4 4 . 0 1  
CAE60NYL S U L F I D E  b 0 . 0 7  
HYDLOGEN S U L F I D E  3 4 . 0 8  
AMnON I A  1 7 . 0 3  
.AMIlONIUM CHLORIDE 5 3 . 4 9  
SULFUR D I O X I D E  5 4 . 0 6  

. -. ~ . . . .  

I ETHANE 3 0 . 0 7  
PROPANE 4 4 . 1 0  
BUT.4NE 5 8 . 1 2  
C 5 - 5 0 0  DEG F 1 0 6 . 0 0  
4 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  
6 5 0  . -  8 5 0  DEG F 2 4 0 . 0 0  
8 5 0 +  DEG F 4 2 5 . 0 0  
ASH/UNCONV CARBON M X M M M M  
DEASl l ING SOLVENT M M M M M M  
HYDROGEN CHLORIDE 3 6 . 4 6  
OXYGEN 3 2 . 0 0  
SULFUR 3 2 . 0 6  
con1 M M Y M M M  
COKE Y M M M M M  

N M M M M M  
) r M M M M M  
E M M M M M  .............................. 

TO1 AL (DRY 
WAl ER 

-101 A L ( W E T )  
- - - - - - - - - - - - - - - . - - - - - - - - - - - - - - -  

L B  MOL/HR(CIET) a 
PliISCFD M 
GPl l  M  
ACT'P! M  
MDLECULAR W T  M 
' D E N S I I Y , L B / C U . F T  - M 

.,V.J5COSXTY, LB/FT-HR M 

M N O T E :  PROPERTIES ON A s o i f i s - F R E E  BASIS. 
I I I I I 

' 0 . 0 '  MEANS VALUE NOT DETERNIWED. 



6 0 0 0  T I 0  SRC- I  DEMO PLANT SUNMARY MATERIAL BALANCE 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - -  

I .  D. V A K I L , 6 / 8 3  
CASE - EBH AT H IGH CONVERSION REV. BY TCL ,3 /84  PAGE 3 OF 4 0  

STREAM NUflBER 11 1 2  

TOTAL PlOLTEN NOLTEN 5RC FROM 
DESCRIPT.ION SRC.FRON CSD 2SD TO 

5 0 L I ' D I F I C A T I O N  

SOUR WATER FROM N O L l E N  SRC FROM MOLTEN SRC FROM 
CLAUS TO ASNS CSD TO COKER CSD TO EDH 

PIIASE L L 
TEMPERATURE, DEG F I 4 8 8 . 0  4 8 8 . 0  
PRESSURE, P S I A  2 5 . 0 0  2 5 . 0 0  

HYDROGEII . 2 . 0 1 6  
NI.TROGEN 2.8 . 02 
ARGOII 40:OO 
C,IRBON MONOXIDE 2 8 . 0 1  
CARBOII D I O X I D E  4 4 . 0 1  
CARBONYL SULF IDE  6 0 . 0 7  
HYDROGEN SULF IDE  3 4 . 0 8  
AMPION 1.A 17.113 
AMMOIII l lN CHLORl DE 53-49 
'SIILFUR D I O X I D E  6 4 . 0 6  
METHANE 1 6 . 0 4  

';'ETIIANE 3 0 . 0 7  
-PROPANE 4 4 . 1 0  
NBUTANE 5 8 . 1 2  

C 5 - 4 0 0  DEG F 1 0 6 . 8 0  
' G O O  - - 6 5 0  'DEG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F 2 4 0  . n o  
8 5 0 4  DEG F 4 2 5  ..no 
ASH/UNCONV C A R B O N  w K * + r *  
DEASHING SOLVEIIT M M M I C ( . ~ *  
IlYDROGEN CHLOR [DE 3 6 . 4 6  
OXYGEN 3 2 . 0 0  
SULFUR 3 2  .1#6 
COAL M M M M l i M  
COKE M M K 1 1 . 1  M  * M  M  M a  M  

M M M M : # i M  
M K Y M T M  .............................. 

TOTAL (DRY 
WATER 1 8  .Q2  

- T O T A L ( W E T )  .............................. 
LB HOL/HR(WET) I 
NMSCFD M 
GPR M 
ACFM ' M  

I I I I I 

M  MOTE: PROPERTIES 014 A SOLIDS-FREE B A S I S .  
' 0 . 0 '  MEANS VALUE NOT D E I  ERMENED. 



1. D .  V A K I L , 6 / 8 3  
6000 T/D S R C - I  DEMO PLANT SUMMARY M A T E R I A L  BALANCE CASE - E6H AT H I G H  CONVERSION REV.  BY T C L , 3 / 8 4  PAGE 4 OF 40 .................................................. ............................. 

2 0 

CRUDE NAPHTHA 
FEED TO NC-POF 

L 
111.0 
175.00 

LB/HR WT% ----- --- 

0. 0.0 
1. 0.00 
1. 0.00 
1. 0.00 
2. 0.00 
0. 0.0 

15. 0.03 
4. 0.01 
0. 0.0 
0. 0.0 
5. 0.01 

35. 0.06 
226. 0.39 
1162. 2.01 

46980. 81.08 
9489. 16.38 

1. 0.00 
0. 0.0 
0. 0.0 

10. 0.02 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 ------------------ 

57932. 99.98 
10. 0.02 

57942. 100.00 ------------------ 
M M M M M M M Y N M  

0.0 
142.20 

0.0 
M M M M M M M N M M  

50.81 
0.85 

19 

RETURN N2 FROM 
DPU TO NRSR 

V 
248.0 
14.60 

LB/HR 1 1 %  ----- --- 

0. 0.0 
34906. 77.06 

0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 

1264. 2.79 
0. 0.0 
0. 0.0 
.O . 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 -__-________------  

36170. 79.85 
9129. 20.15 

45299. 100.00 -_-_- -__________-_ 
M M M M M M M M M M  

0.0 
0.0 
0.0 

MMfKMMHMMM 
0.05 
0.05 

STREAM NUMBER 

D E S C R I P T I O N  

PHASE 
TEMPERATURE, DEG F 
PRESSURE, P S I 4  

COMPONENTS MOL WT - - - - - - - - - - ------ 

HYDROGEN 2.016 
NITROGEN 28.02 
A R G O N  40.00 
CARBON MONOXIDE 28.01 
CARBON D I O X I D E  44.01 
CARBONYL S U L F I D E  60.07 
HYDROGEN SUL F l  DE 34.08 
AMIlOIt I A 17.03 
AIIPlOI4IUM C H L O R I D E  53.49 

u SULFUR D l O X l D E  64.06 
' METHANE 16.04 

w' E l l l A V E  30.07 
PROPANE 44.10 
BUTANE 58.12 
C5-400 DEG F 106.00 
400 - 650 DEG F 166.00 
650 - 850 DEG F 240.00 
850+ DEG F 425.00 
ASH/UNCONV CARBON M Y M M M M  
DEASI I I t IG  SOLVENT M M M M M M  
HYDROGEN CHLORIDE 36.46 
OXYGEN 32.00 
SULFUR 32.06 
COAL M M M M M M  
COKE M M M M M M  

M M M M M M  
M M M M M M  
KKMMMM ___________________----------- 

T O T A L I  DRY 1 
WATER 18.02 

- T n T , $ ~ .  [ I I E T  1 _____________-_____-- - - - - - -  
L B  MOL/HR(WET) M 
MMSCFD K 
GPM K 
ACFM K 
FIOLECULAR WT M - D E t I S I l Y , L B / C U . F T  M 

, V I S C O I I T Y  ,LB /FT-HR M 

r N O T E :  PROPERTIES ON A 
'0.0' t lEANS VALUE 

17 

IMPURE N2 FROM 
GKT TO DPU 

V 
87.0 
14.70 

LB/HR WTX ----- --- 
0. 0.0 

414. 100.00 
0. a.o 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 

- 0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  

414. 100.00 
0. 0.0 

414. 100.00 ------------------ 
14.78 
0.14 
0.0 

98.14 
28.02 
0.07 
0.04 

16 

S - P I T  VAPORS 
FROM CLAUS TO 
BSRU 

V 
280.0 
14.50 

L B l H R  WTX ----- --- 
0. 0.0 

822. 74.32 
14. 1.27 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. o.a 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 

252. 22.78 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 -----------_-_---- 

1088. . 98.37 
18. 1.63 

1106. 100.00 ------------------ 
38.56 
0.35 
0.0 

35.23 
28.63 
0.05 
0.05 

SOLIDS-FREE BASIS. 
NOT DETERMINED. 

18 

CONVEYING N2 
FROM GKT TO DPU 

V 
158.0 
14.90 

L B I H R  WTX ----- --- 

0. 0.0 
31792. 96.14 

0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 ------------------ 

31792. 96.14 
1276. 3.86 

33068. 100 .OO ----_------------- 
1205.43 

11.00 
0.0 

8937.00 
27.43 
0.06 
0.05 



6 0 0 0  T /D S C C - I  OEM0 PLANT SUMIIARY n A T E ? I A L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T.. D. V A K I L , 6 / 8 3  

CASE - EBH AT H I G H  CONVERSION REV. BY T C L , 3 / 8 4  PAGE 5 OF 4 0  

STREAM NUMBER 2 1 2 2 2 3 

CRUDE ,M.O. FEED L P  OFF G C S  FROM NAPHTIIA FROM 
DESCRIPTION TO NC-POF YC-POF TO DEA NC-POF TO NHT 

COND FROM METH CRUDE H . O .  FEED 
TO LSRU TO I1OF-POF 

T E ~ ~ P ~ R A T U R E ,  DEG F 
PRESSURE, P S I A  

MOL WT I LB/11R UT% I L B l h 3  WT% 1 L B I H R  WTZ ------ ----- --- ----- --- ----- --- 

HYDEOGEN 
N 1 1  ROGEN 
ARGON 
C4RDON MONOXIDE 
CnRDON D I O X I D E  
CARBOIIYL S U L F I D E  
HYDROGEN S U L F I D E  
LtlMONIA 
AIIPIONIUH CHLORIDE 
SULFUR D I O X I D E  - METHAIIE 

,!-, ETHANE * FROPANE 
DUT4NE 
C 5 - 4 0 0  DEG F 
4 0 0  - 6 5 0  DEG F 
6 5 0  - 8 5 0  DEG F 
8 5 0 +  DEG F 

OXYGEN 
SULFUR 
COAL 
COKE 

TOTAL (DRY 
- WATER 

701AL (I.!ET) 

GI'H 
ACFM 
MOLECULAR blT 

I I I 
NOTE: PROPERTIES ON A SOLIDS-FREE B A S I S .  

' 0 . 0 '  MEANS VALUE NOT BETERMINED. 



1. D. V A K I L , 6 / 8 3  
6 0 0 0  T/D SRC- I  DEMO PLANT SUMMARY M A T E R ~ A L  BALANCE CASE - EBH AT H IGH CONVERSION REV. BY TCL ,3 /84  PAGE 6  ' O F  4 0  

STREAlr NUflBER 2 6  

SOUR WkTER FROM 
DESCRIPTION - NHT TO ASWS 

2 7 

tIP RECYCLE N2  
FROM NRSR TO 
GK T  

2  9 3  0  

A/G FROM NHT TO H . P .  OFF GAS 
DEA FROM EBH TO DEA 

RAW GAS FROM 
GKT TO RGC 

Pl lASE L  
TEMPERATURE, DEG F 1 2 5 . 0  
PRESSURE, P S I A  8 5 . 0 0  

COMPONENTS -- -------- 

HYDROGEN 
NITROGEN 
ARGON ' 

CARBON MONOXIDE 
CARBON D I O X I D E  
CARBONYL SULF IDE  . 
HYDROGEN SULFIDE 
ANIIUH I A 
AMrlOII IUM CHLORIDE 
SULFUR D I O X I D E  

,r PROPP.NE 
BUTANE 
C 5 - 4 6 0  DEG F 
4 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  I 
6 5 0  - 8 5 0  DEG F  2 4 0 . 0 0  
8 5 0 t  D € & F - - -  4 2 5  1 0 0  
ASIi/UIICOllV CARBON M U U U U U  
' i I -ASHIt lG SOLVENT Y N U N W N  
III.~F?OGEN CIILORIDE 3 6 . 4 6  
OXYGEN 3 2 . 0 0  
SULFUR 3 2 . 0 6  
CnAL W Y U M W Y  
COKE Y U Y Y U M  
HCN 2 7 . 0 3  
NO 3 0 . 0 1  

* W U Y Y U  ------------------------------ 
TOTAL (DRY) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LB t lDL/HR(WET) n 
RMSCFD r "  
C ~ I I  Y 
ACFM Y 

llOCECUL AR LIT N 
- DENSITY ,LB/CU.  FT Y  

-V ITCOSITY  ,LB/FT- I IR  M 
I I I 

u I IO~E: TROI'ERTIES 0:I A  SOLIDS-FREE B A S I S .  
' 3 .  P '  1'54!IS VAI UE HOT DETEFPIINED. 



6 0 0 0  T /D  SRC-1  D tMO P L A N 1  SUMMARV M A T E R I A L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T .  D. V A K I L , 6 / 8 3  

CASE - EBH AT H I G H  CONVERSION REV. BY TCL, 3 / 8 4  PAGE 7 OF 4 0  ............................. 

STREAM NUMDER. 3  1 3 2  3  3  3 4  

PI IASE V ~ L  V L  
T E ~ ~ F E R A T U R E . '  [BEG F 1 1 1 . 0  1 1 0 . 0  1 1 5 . 0  
PRESSURE. P S I P  5 0 0 . 0 0  1 1 5 . 0 0  6 5 . 0 0  

. . 

tIYDROGEN 
N l  TROGEN 
ARGOtl 
CARBON MONOXIDE 
CARBON D I O X I D E  
CARBONYL S U L F I D E  
tlYDl?OGEtl S U L F I D E  
AllMON I A  
AFlMOI l IUn CHLORIDE 
SULFUR D I O X I D E  
M E I I I A N E  

w - 
I t T H A N E  

WPROPAHE 
m~~~~~~ 

C 5 - f t 0 0  DEG F  
4 0 0  - 6 5 0  DEG F 
6 5 0  - 8 5 0  DEG F 
9 5 0 4  DEG F  
bStl /UIICONV CARDON 
DEASHING SOLVEIIT . 
ttYDROGEN CHLOR I D E  
OXY(;TN 
Sl lLFUR 
COAL 
C U K E  

MOL WT I L  B I I I IR  
----.-- ----- ----- --- 

I 

M . E .  FROM EBH 
TO NC-POF 

TOTAL ( D R Y )  4 6 5 .  1 0 0 . 0 0  
WATER 1 8 . 0 2  0 .  0 . 0  

- T O T A L ( W E T )  4c 5 .  1 0 0 . 0 0  . . . . .......................... 
L R  t lOL/I l f !(WET # 5 . 2 7  
MllSCFD w I. 0 2  
~ r r i  M 1 . 3 4  
I, C  T I 1  3 . 3 6  
ROL ECULAR LIT 5 5 . 9 1  

. - PE! IS ITY.LD/CU.  FT 
- V I S C O S I I Y , L R / F T - t I R  

. L P  NAPHTt lA FROM 
EBt1 TO NC-FOE 

i 
K t I O I E :  P R O P E R I I E S  ON fi S O L I D Z - F R E E  B A S I S .  

' 0 . 0 '  MEANS Vf.LUE NOT DETERMINED. 

L P  OFF GAS FROM 
EBH - 0  DEA D E S C R I P T I O N  

HO FROM EBH TO 
I IOF-POF I I IP HAPHTIiA FROM 

EBH TO NC-POF 
I N C L  STREAM. 3 6  1 



6 0 0 0  7 1 0  S R C - I  DEMO PLANT SUMMARY M A T E R I A L  BALAItCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. 0 .  V A K I L , 6 / 8 3  

CASE - EBH AT H I G H  CONVERSION REV.  BY T C L . 3 / 8 4  PAGE 8  OF 4 0  . . . . ......................... 

STREAM NUPIBER 3 6  3  7 

SEE STREAM 3 5  MOLTEN TSL FROM 
D E S C R I P T I O N  EBH TO 

S O L I D I F I C A T I O N  

1 WASH WATER FROM 'OUR GAS FROM L P  OFF GAS FROM 
I RGC-ESP TO GKT S H I F T  TO ASWS COKER TO OEA 

. . . . . - - 
1Er lPERATURE. DEG F 
PRESSURE, P S I A  

MOL WT - - - - - - . 
'HYDDOGEN 
NITROGEN 
ARGOIF 
TARPON MONOXIDE 
CARBON D I O X I D E  
CARDONYL S l l L F I D E  
IIYDPO(;EN SULF I D €  
A f l i l O l l l  A 
A I l f lO I l IUM CHLORIDE 
SULFUR O I ~ O X I O E  

P;. M E I t I A M E  
,+ E l l i A t l E  
u PROPANE 

BUTANE 
C 5 - 4 0 0  DEG F 
4 3 0  - 6 5 0  DEG F 
6 5 0  - 850 . .DEG F 
8 5 0 4  DEG F. 
~SII/UIICO~IV CARBON 
D E A S I I I I I G  SOL VEHF 
tIYDOOGEN C l l L O R I O E  
OXYGEtl 
SULFUR 
COAL 
COKE 

I 
W N O I E :  F R O r E R T  l E S  ON. A  . S O L I D S - F R E E  B A S I S ;  

' 0 . 0 '  MEANS VALUE NOT DETECPIII IEO. 



1. D .  V A K I L ' , 6 / 8 3  
6000 T / D  S R C - I  CEMO P L A N T  S U M n A R Y  M A T E R I A L  B A L A I I C E  C A S E  - E B H  AT 9 I G H  C O H V E R S I O N  R E V .  B Y  T C L , 3 / 8 4  P A G E  9 O F  40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S T R E A M  N U r l B E R  . 41. 6 2 4 3 4 4 4 5 

Nvl i ' l lT I IX  rROH I r.0. FROM, COKER G R E E N  C O K E  F R O M  ( C O K E  F R O r l  C A L C .  I L .  0 .  F R O M  
D E S C R I P T I O N  C O E E R  T O  N C - P O F  I T O  N C - P O F  COKER TO 

I C A L C 1 : I E R  I H°F-POF T O  S * C  
i 
i 

MOL .WT ------ I 

I I 

LB.#HR W T Z  1 ----- 
- - -  I 

PII.:SE L  L S  L  
459.0 0.0 2450.0 110.0 

1 
T E l l r E C A T U R E ,  D E G  F 115.0 / 

115.00 0.0 
I 

32.00 
1 

P R E S S U R E ,  P S I A  I 137.00 14.50 1 

I I Y F R O G E N  2.016 
N I T R O G E N  28.OL . 
ARGOti 40.0 3 
C k R D O t I  M O N O X I D E  28.01 
C L R D O H  D I O X I D E  44.OL 
C A R R O N Y L  S U L F I D E  60.07 
H Y D R O G E N  S U L F I D E  34.09 
A I l ! I O t I I  A  17.0: 
A H l l O t I I U H  C l l L O R I D E  53.45' 
S U L F U R  D I O X I D E  64. OE 
M E T I t A N E  16.04 
t T l l A N E  30. OJ - PROI 'AI tE  4G.111 

,L P U T A t t E  58'. I2 
a C 5 - 4 0 0  D E G  F  106.00 

400 - 650 D E G  F  166.00 
650 - 850 O E G  F  240.00 
850, D E G  F 425.03 
ASII /UI ICOI~V C A R B O H  n n * n n  a  
D E A S I t l N G  S O L V E N T  n n n n n a  
H Y D R O G E N  C H L O R I D E  36. 485 
O X Y G E I I  32.03 
S U L F U R  32. 0.5 
COAL n n n n ~ 4  
C O K E  n n n n n 4  

n w n n n q  
n n n n n #  
n n n m n a  .............................. 

T O T A L ( D R Y )  
WATER 18.OL 

- T O T A L ( W E T )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L D  f l O L / H R ( H E T )  n  
M n j C F D  M 
G P l l  M 
ACFi1  M 
M O L E C U L A R  WT M - D E l l C , I T Y . L B / C U .  F T  M 

- V I S C O S I T Y . L D / F l - H R  I 
n  I IOIE:  P R O P E R T I E S  OII SIILIOS-FKEE D:,SIS. 

'0.0' HE/ . t lS  V A L U E  I 1 0 7  D E T E R M I W E D .  

0. 0. ::: @. 
0.0 

0. 0.0 
0 .. 0.0 0. 0. D 

I 0.0 I 1.39 

0 .  01 . 0 
0. @. 0 
0. 01. 0 
10 . 01.0 
0 .  0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. . 0.0 ' 

0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 

0. 0.0 
0 .. 0.0 
0. 0.0 
2. 0.10 
0. 0.0 

0. 0.0 
0 .  0.0 
0. 0.0 
0. 0.0 
0. 0.0 

0. 0. ::: / 0. 
0.0 

0. 0.0 
0. 0.0 0. 0.0 
0. 0.0 I 0. 0.0 
0. 0. 0.0 ::: 1' 0. 0. 0 :O 
0. 0.0 0. 0.0 
0. 0. 0.0; ::: I 0. 0. 0 . 0  
0. 0. 0.0 ::: / 0. 0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 

0. 0. 0.0 
0. 0. 0.0 :: 1. 0.0 
2. 0.10 0.0 
4 : 0. ,;;i;/ 0. 0.0 
6. 0.0 

1912. 451. 6.71 

0. 0.0 
0. 0.0 
0. 0.0 
3. 0.47 

31. 4.89 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0. 0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 ------------------ 

34. 5.36 
600. 94.64 
634. 100.00 ------------------ 
33.51 
0.0 
1.30 
0.0 

18.92 
60.65 

43.. 2.18 
0. 0.0 
0. 0.0 
o .. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. . 0.0 ------------------ 

1970. 100.00 
0. 0.0 

1970. 100.00 ------------------ 
18.68 
0.0 
4.88 
0.0 

105.47 

0. 0. 0.0 
.O. 0. 0.0 
'0. 0.0 0. 0.0 
0. 0.0 f i B  I 0. 0.0 

6198. 92.25 
70. 1.04 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0 : 0.0 
0. 0.0 
0. 0.0 ------------------ 

6719. 100.00 
0. 0.0 

6719. 100.00 ------------------ 
41.88 
0.0 

16.96 
0.0 

160.42 

0. 0.0 
0. 0.0 
0. 0.0 

57890. 88.73 
0. 0.0 
0. 0.0 
0. 0.0 ------------------ 

57890. 88.73 
7353. 1L.27 

652$3. 10C .OO - - - - - - - - - - - - - - - - - - I - - - - - - - - - - - - - - - - - -  
n u n n n x m n n n  

0.0 
0.0 
0.0 

n n n ~ n ~ ) ~ u n n  
0.0 
0.0 

50.34 49.40 
0.82 

0. 0.0 
0. 0.0 
0. 0.0 

4?580. 100.00 
0. 0.0 
0. 0.0 
0. 0.0 ------------------ 

63580. 100.00 
0. 0.0 

c7580. 100.00 

n n x n n x n n n n  
0.0 
0.0 
0.0 

M M Y W I ( E I Y U Y  

126.61 



6 0 0 0  T /D  S R C - I  DEMO PLANT SUMMARY MATERIAL  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. D. V A K I L . 6 / 8 3  

CASE - EBH AT t I IG I1  CONVERSION REV. BY T C 1 . 3 / 8 4  PAGE 1 0  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUMBER 4 6  

WASH W. RECYCLE 
D E S C R I P T I O N  FRO11 WASII W I  TO 

PI IASE L  
TEMPERATURE. DEG F  I 9 6 . 8  
PRESSURE, P S I A  9 2 . 8 0  

O I L  SCRUB F . G .  I WASH W .  FROM 
FROM I IPU TO I GKT 1'0 WASII WT 
F . G .  HEADER 

COMPDIIENTS ----------  MOL LIT ------ 

RETURN WATER 
FROM POND TO 
CIASII WT 

IIY ORDGEN 
N I I H O G E N  
ARGON 
CARnON MONOXIDE 
CARRON D I O X I D E  
CARDOIIYL S U L F I D E  
I{YDROGEN S U L F l  DE 
A i l i lO l l  I A 
hMf lONIUM CHLORIDE 
SULFUR D I O X I D E  

+, METIiANE 
I FTH.4tlE 

SLUDGE EFFLUENT 
FROM WASH WT TO 
POND 

,' I'IIOPANE 
BUTANE 
C 5 - 4 0 0  DEG F  
4 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F 2 4 0 . 0 0  
8 5 0 *  DEG F  4 2 5 . 0 0  
ASII/~II~ICOIIV CARBON * N r r N *  
DEAYI I I I IG  SOLVEtIT i i i i ~ i i i i w  
IIYDROGEN CI ILORIDE 3 6 . 4 6  
OXYGEN 3 2 . 0 0  
SULFIUR 3 2 . 0 6  
COAL M I I N M Y  
COKE i t ~ i i u i i ~  
C l l L O R l D E  I O N S  3 5 . 4 5  
SODIUM I O N S  2 2 . 9 9  
I lYf lROGEN I O t I S  1 . 0 1  ------------------------------ 
TOTAL (DRY 
CIA T ER 1 8 . 0 2  

- r n r ~ L ( w E T )  .............................. 
L B  P ;OL/ I IR( l JETI  M 
MtlSCFD ii 
C-PM n 
ACl-1' I  
MOLECULAR WT M 

- U C t l S I T Y ,  L B / C I I .  FT  ii 
- V l S C O S I T Y , L D / F T - I I R  M 

I 
IIOTE: PROPERTIES ON A SOLIDS-FREE B A S I S .  

' 0 . 0 '  VlEAIIS VALUE NOT DETERMINED. 



T .  D .  V A K I L , 6 / 8 3  
CASE - EBH AT WIGt I  COWVERSION REV.  BY T C L . 3 / 8 4  PAGE 11 OF 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUPlBER 5 1 52 

RSG FROf l  RGC TO COND FKOM RGC 
D E S C R I P T I O N  S l 4 I F T  1 0  nSWS 

1. 
TII I IPERATURE. DEC F  
r C E 5 S U E E ,  P S L A  

tlYDROGEIt 2.016 5546. 2.54' 0 .. 0.0 
t i 1  TROGEN 28.02 2516. 1.19 0 .. 0.0 
ARGOtl 40.00 ?07. 0.34 0. 0.0 
CARBON MONOXIDE 28.01 16366 1. 77.61 0 - 0.0 
CARBON D I O X I D E  44.01 30?80. 14.60 0. 0.0 
CARBOIIYL S U L F I D E  60.07 1202. 0.57 0 .  0.0 
IIYDOOGEN S U L F I D E  34.08 6815. 2.85 0. 0.0 
RWtlDt l I  A 1;. 03 6. 0.00 01. 0.0 
AMflOttIUM C H L O R I D E  53.49 0. 0.0 0'. 0.0 
SULFUR D I O X I D E  64.06 0. 0.0 0. 0.0 
PlE I I IA t IE  If.. 04 153. 0.07 0. 0.0 
7 E l I I A I I E  30. 07 0. 0.0 0. 0.0 
N PCOPAWE 4c. 10 0. 0.0 0. 0.0 

DUTAt lE 58-12 0 . 0.0 0. 0.0 
C5-400 DEG F 10€.00 0 .  0.0 0. 0.0 
400 - 650 DEG F 16€. 00 0. 0.0 0. 0.0 
650 - 850 DEG F 24C. 00 0. 0.0 0. 0.0 
850t DEG F 425.00 0 .  0.0 0. 0.0 
ASIt/UtICOtlV CARBON *XU * M U  0. 0.0 01. 0.0 
DE.ASI1 I I IG SOLVEt lT U % M # M M  0. 0.0 01 . 0.0 
IIYDROGEN C I I L O R I D E  36.46 0. 0.0 0. 0.0 

. OXYGEt4 32.00 0. 0.0 0 0.0 
SULFUR 32.06 0. 0.0 0 0.0 
COAL E M ~ I M Y  0. 0.0 0 0.0 
COKE YKwNM* 0. 

:::I;, 0 0.0 I IC t l  27.03 1 9 .  0 0.0 
lt#*lt*M 0. 0.0 I 0 0.0 
*H)ZIINN 0. 0.0 I1 0. 0.0 

, ------------------------------ ------------------ ------------------ 
T O T A L ( D R Y )  210405. 99.78 1 0. 0.0 

- !JAT ER la .  02 4 6 2 .  0.22 13632. 100.00 
TOIAL(b !ET)  210667. ~ 0 0 . 0 0 8  13632. 100.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L B  f lOL/ I iR(L!ET)  n 9534.31 

f 

IF 
16 
18 i 156.49 

FIPISCFD 87.14 0.0 
G l ' l l  0.0 27.42 
ACiP l  1503.00 0.0 

. I lOLECULAR WT 22.12 18.02 - D E t I S I T Y , L R / C U . F T  I 2.32 52.00 
,V ISCOSITY , L B / F l - I I R  0.05 I 1-64 

I 
I IOTE:  P C O P E E I I E S  011 A  SOLLDS-FREE B A S I S .  

'0.0' MEC,tIS VALUE IIOT D E T E R f l I I l L D .  

SOUR WATER FROM 1 GAS FRDM 
€014 TO ASWS I C A L C I N E R  COOLkK I 



6000 T / D  S R C - I  DEMO P L A N T  SUMMARY M A T E R I A L  R A L A N C E  

STREAM NUt lDER 56 

F L A S H  GCS FROM 
D E S C R I P T I . O N  C A L C  SCFUB F L  

I DRUM - CALC K I L N  

P l l A S E  I v 
TE t lPERATURE.  DEG F 115.0 
PRESS?JEE. P S I A  95.00 

MOL WT ------ 

HYDROGEt l  2.016 
H I  I R O G E N  28.02 
ARGON 40.00 
CARDOH M O I I O X I D E  28.01 
CARDOH D I O X I D E  44.01 
CARBOtIYL S U L F I D E  60.07 

I HYDEO15EN S U L F I D E  34.08 
A l l l lO t lE  A  17.03 
A t l f l O f l l U M  C H L O R I D E  53.49 
S U L F U ?  D I O X I D E  64.06 - ME1HA: lE 16.04 
ETHANE 30.07 
PFOPAbYE 44.10 
B U T A t l E  58.12 
C 5 - ' 1 0 9  DEG F 106.00 
400 - 650 DEG F 166.00 
650 - 850 DEG F 240.00 
850t DEG F  425.00 
ASH/UNCOHV CARBON wnn**w  

I D E A S I I I I I G  S O L V E t l T  W W W W M M  
l !YUROGEt~  C l l L O R I D E  36.46 
OYYC-EH 32.00 
SI!L FUR 32.06 
COAL . w w * w w w  

I COKE W Y M W Y W  
M M W W W *  
Y W M Y M W  
W W W Y W W  ------------------------------ 

T O T A L (  D R Y )  - blhTER 18.02 
I TOTAL  (WET ------------------------------ 
I L B  MOL/ l lR (C IET)  w 
! r ' r lSCFD w 

GI' P I  I 

ACFM w 
MOL ECLIL AR Id1  w 

- D F N S T I Y .  L R / C I l .  F T  Y 
,V ISCO5. ITY ,LR /FT- I IR  v 

NOTE:  P R O P E R T I E S  O t l  A  SO 
'0.0' PlEAtlS V A L U E  

2. 16.67 
1. . 8.33 
0. 0.0 
0. 0.0 
0. , o . o  
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0 . 0  
0. 0.0 
0. 0.0 ------------------ 

12. 100.00 
0. 0.0 

12. 100.00 ------------------ 
1.40 
0.01 
0.0 
1.52 
8.57 
0.13 
0.03 

I D S - F R E E  ' 3 L S I S .  
O T  D E I ' E R t l I l l E D .  

1. D .  V A K I L . 6 / 8 3  
C A S E  - E B t l  AT I I I G H  C O N V E R S I O N  R E V .  B Y  T C L , 3 / 8 4  P A G E  12 OF GO . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S I I I F T E D  SYNCAS 
FROM S H I F T  TO 
SEL EXOL 

L B / H R  WTX ----- --- 

SOUR WATER FROM 
COKER TO ASWS 

SOUR IJATER FROM 
COKER TO ASWS FROM SELEXOL TO 

I12 COt lP 8 PlETH 



6 0 0 3  T / D  S R C - I  DEMO P L A N T  5UflHARY I A T E R I A L  BALANCE 
1 .  D. V A K I L , 6 / 8 3  

CASE - EBH AT H I G I I  CONVERSION R'EV. BY ' T C L , 3 / 8 4  PACE 1 3 .  OF 4 0  . . ........................... 

TEMPERATURE.  DEG F 
PCESSURE, P S I A  

CO2 VENT GAS 
FROM S E I  EXOL TO 
S I I I F T  EXCII  

D E S C R I P T I O I I  

MDL W T  1 L3/14R WTZ LB/HR WTZ ------ I -----  
----- --- 

A C I D  GAS FROM 
5E.L EXOL TO 
CLAUS I 

I 

HYDROGEN 2 . 0 1 6  
N I T R O C E I I  2 8 . 0 2  
ARGON 4 0 . 0 0  
CbCDON WONOXIDE 2 8 . 0 1  
CAEOON D I O X I D E  4 4 . 0 1  
CAROOI(YL SIJI F I D E .  6 0 . 0 7  
IIYDROGEN S U L F I D E  3 4 .  0 8  
A l l U 9 t t I A  1 7 . 0 3  
AIIHOIIIIIM CIILORIDE 5 3 . 4 9  
, SULFUI? D I O X I D E  6 4 .  C b 
I f l E r l i A N E  1 6 . C 4  

E l t l A N E  3 0 . C 7  
PCOPAIIE 4 6 . 1 0  
BUTAt lE  5 8 . 1 2  
C 5 - 4 0 0  DEG F 1 0 6 . C O  
4 0 0  - 6 5 0  DEG F 1 6 6 . C O  
6 5 0  - 8 5 0  DEG F 2 4 0 . 1 0  
8 5 0 ,  DEG F 4 2 5 .  0 0  
ASII/ IJt ICOlIV CARBON M M N N f N  
DCASI I I t IG  SOLVEtBI K M M N E N  
IIYDROGEN C H L O R I D E  3 6 . c 6  
OXYGEN 3 2 . 0 0  
SULFUR 3 2 . 0 6  
COaL M I M Y E N  

. CUKE Y W K Y I M  
M N l K E M  
MXM#!SM 
K N U M R M  

TOTAL ( D R Y )  
1.1 A 1 t R  1 8 . 8 2  

- IOTAL( I . IET)  . ............................. 
L B  MOL/Hf?(bIET)  N 
MIlCJCFD . . M  

. c r r i  M 
ACl ' t l  M  
MOLECULAR WT M - I)C:(SI I Y .  k R / C U .  [T N  

,V ISCOSITY,  L B / F l - I i R  N 
I 1 

r t l o r E :  P r c l r r C r I E s  011 A SOLID.S-FLEE B A S I S .  
' 0 . 0 '  MEAItS V l L U E  NOT D E - E R M I I I E D .  

L B l H R  WT% I I B I H R  WTZ - ---- --- ----- --- 

CALC K I L N  OFF 
GAS TO C A L C I N E R  
SCRU@BER 

~- 

TOTAL S.W. TO I ASWS 
PROCESS CON0 
FROM CSD TO SRC 

L  B/HR WTZ ----- - - -  



6 0 0 0  T /D  S R C - I  DEMO PLANT SUr lMARY'MATERIAL  BALANCE .................................................. 
T .  D .  V A K I L , 6 / 8 3  

CASE - EBt l  AT H I G H  CONVERSION R E V .  BY T C L . 3 / 8 4  PAGE 1 4  OF 4 0  . . ........................... 

STREAM NUflBER 

0 2  FROf l  ASU TO L I G H T  SRC FROM SOUR WATER FROM 
GKT CSD TO SRC SRC TO ASWS FEED TO HP DEA D E S C R I P T I O N  

P t IASE 
TEIIPERATURE. DEG F  
PRESSURE, P S I A  

COMPOIIENTS ---------- N O 1  WT ------ I 
HYDROGEN 
N I  T R O t E N  
ARGON 
CAEBON MONOXIDE 
CAEOON D I O X I D E  
CARB0:IYL S U L F I D E  
HYDE'OZEN S U L F I D E  
A t l f l O t I I  A  
Al l l !UI I IUM C H L O R I D E  
SULFUR D I O X I D E  - METHANE 

.'. ETHAtIE 
N w PROPANE 

BUTANE 
C 5 - 4 0 0  DEG F  
4 0 0  - 6 5 0  DEG F  1 6 6 . 0 0  1 0 .  0 . 0  I 
6 5 0  - 8 5 0  DEG F  2 4 0 . 0 0  
8 5 0 +  DEG F  4 2 5 . 0 0  
ASII/UWCOtIV CAREON n n w n n n  
DEAStBItIG SOI.VENT n x w n n n  
IIYDEDGEN C t I L O R I D E  3 6 . 4 6  
OXYGEN ' 3 2 . 0 0  
SULFUR 3 2 . 0 6  
COAL w x ) ~ n n n  
COKE n n b n n n  

n n + n ? t n  
Y M k H M l  
n n x n n n  .............................. 

TOTAL (DRY 1  - GIA I El? 1 8 . 0 2  
TOTAL (GIET 1  ------------------------------ 
L B  MUL/HR(WET)  1( 

Nl lSCFD n  
G r M  n  
~ c r n  n  
1;OLECULAR W T  I - D E t I j I I Y , L B / C U . F T  ' 

n  
- V I S C O S I T Y ,  L B / F T - I I R  N 

w t I 0 1 E :  PKOPER'TIES 3 N  A  SO 
' 0 . 0  ' f lEAt lS  VALUE 

. I D S - F E E E  D A S I S .  
( 0 1  D E I E I I J I I N E D .  



6 0 0 0  T / D  S R C - I  DEMO P L A I I T  FUflMARY M A T E R I A L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T  D.  V A K I t , 6 / 8 3  

CASE - EBH AT H I G H  COIiL'ERSION REV.  'BY T C L , 3 / 8 4  PAGE 1 5  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUriBER 7 1 ? 2 7 3  7 4 7 5  

D E S C R I P T I O N  1 ~ ~ ~ ~ L T ~ p D ~ ~ s  

- 
- 0 T A L  H . P .  DEA 
OFF GAS 

H . P .  OFF GAS t1 .P .  OFF GAS A C I D  GAS FROt l  
FROM OEA TO H Z  / FROM DEA TO HPU DEA/t111T 1 0  C L A ~ J S  I 
COMPR 

v v v 
1 
1 

T E ~ I P E R A T U F ~ E .  OEG F 
PRESSURE, P S I A  

MOL wr I LBlHR WT% ------  ----- --- 

HYDROGEN 
N I  lROGEN 
ARGON 
CAPRON MONOXIDE 
CARBON D I O X l D E  
CP.ROOIIYL S U I . F I D E  
IIYDPOGEtl S U L F I D E  
r.nrlntt I A 
hr1:lOII I I I M  C I I L O R I D E  
SULFUR D I O X I D E  

- f iET I lA t iE  
&EI ~ I A ~ I E  
P I J E O P A t t E  

BUTANE 
C 5 - 4 0 0  DEG F  1 0 6 . 0 1  
4 0 0  - 6 5 0  DEG F 1 6 6 . 0 3  
6 5 0  - 8 5 0  DEG F 2 4 0 . 0 3  
8 5 0 +  DEG F 4 2 5 . 0 0  
.~SH/UIICOIIV C A E B C N  r c * x n n r  
D E A S I I I t I G  S O L V E I l r  ~ n x n ) c z  
IIYDROGEIt C H L O R I D E  36.468 
UXYGEII 3 2 . 0 8  
SULFUR 3 2 . 0 6  
COAL ~ n n s n x  
COKE Y Y I Y H %  

s n n u u *  
) c M Y Y * 1  
U Y J t Y Y I  

. . . . . - - - - - - - - - - - - - - - - - - - - - - - - - - - 
l O T A L ( D R Y )  

-. I.!A I ER, 1 8 . 0 2  
T O I A l ( I . ! E T )  ------------------------------ 

--- I - I I I I I 
X 110TE: F'.?fll'C91 I Z 5  0:I A S O L I D S - F P C f  B A S I S .  

' 0 .  0 '  t1 r r .1 '5  ' IALI IE I IOT !)ETF.flPllIIEO. 



1. D .  V A K I L , 6 / 8 3  
6 0 0 0  T / D  S R C - I  DEMO P L A N T  SUPltlARY . M A T E R I A L  BALAtJCE CASE - EBH AT H I G H  CONVERSION R E V .  BY T C L . 3 / 8 4  PAGE 1 6  OF 4 0  

STREAM NUFlOER 7  6 7  7  

1 RESIDIJAL  FUEL SOUR H Z 0  F L A S H  1' 
D E S C R I P T I O N  I GAS F R O 1  LPG TO GAS FROM SRC TO 1 

HPU FUEL GAS HDR CLAUS 

P l l A S E  V V  
TE?iFERATURE, DEG F 8 9 . 0  1 2 5 . 0  
PRESSURE. P S I A  8 2 0 . 0 0  2 5 . 0 0  

7 8  7  9  

WATER B L E E D  WATER B L E E D  
FROM DEA TO ASWS FROM DEA TO ASWS 

8  0  

RECYCLE W2 FROM 
I IPU TO H 2  COHPR r--- 

HYDROGEN 2 . 0 1 6  1 1 7 9 .  0 .  0 . 0  I 
NITROGEN 2? . 0 2  I 1 3 6 8 .  
A R G U N - -  4 c . 0 0  2 2 9 .  2 . 2 1 1  
CARBON MOI IOXIDE 1 2 . 5 9  
CARBOt1 D I O X I D E  4 4 . 0 1  1 0 .  0 . 0  I 

. CARBOItYL S U L F I D E  6C . 0 7  1 0 .  0 . 0  I 
HYD!?OGEtl S I J L F I D E  3 4 . 0 8  
A I INOI I I  A  1 7 . 0 3  
AMl lO l l lUM CIILOR I D E  5 1 . 4 9  
SULEUR D I O X I D E  6 4 . 0 6  

C; 'METHAtlE 1 6 . 0 4  
NE I I I A t l E  3 0 . 0 7  

PROPAO1E 4 6 . 1 0  
B U I A I I E  5 8 . 1 2  
C 5 - 4 0 0  DEG F  1 0 6 . 0 0  
4 0 0  - 6 5 0  DEG F  1 6 6 . 0 0  
5 5 0  - 8 5 0  DEG F 2 4 0 . 0 0  
8 5 0 +  DEG F 4 2 5 . 0 0  
ASII/UI(COIIV C A R S O N  r w x n r r  
I )F,~SIlT11G SOLVE:1T Y N Y W M W  
IIYDRUGEt1 C t l L O R I D E  3 6 . 4 6  
OXYLEf l  3 2 . 0 0  
SULf  U ?  3 2 . 0 6  
COAL r n r r w r  
COI:E Y Y ~ Y Y Y  

w r n w n n  
r Y M r r r  
Y N Y % M U  

------------------------------ 
TOTAL ( DRY)  

- CIA I ER 1 8 . 0 2  
TOTAL [ I I E T  1 ------------------------------ 
~n IIOL/IIR( W E T  1 3 
IllICJCFD 3 
CI'I1 34 . . 

ACFPl 
MOLECULAR IJT 

Y - D L t i S l  I Y , L B / C U .  F T  0 . 1 0  0 . 1 4  
- V I S C O S I T Y ,  L D / F T - I I R  Y 0 . 0 3  1 0 . 0 3  I 

w NOTE- I 'ROPCRT T F S  0.1 ASOILIDS-FREE B A S I S .  
' 0 . 0 '  r l E n t j s  JALUE NOI DETERMI~IED.  



6 0 0 0  T / D  S R C - I  DEMO P L A N T  SUPMARY M A T E R I A L  BALANCE 

STREAM NUMBER 8 1 

REJEC; GAS FRO11 
D E S C R I P T I O N  I tPU TO L P G  

P l l A S E  V 
I E K P E R A T U R E .  OEG F 5 7 . 2  
PRESSURE, P S I A  2 0 . 0 0  

COtlPOIIENTS MOL U T  I L3/t1R WT% ---------- ------ - - - - -  --- 

HYDROGEN 
N I TROCEtl 
PRGON 
CERBOH MOI IOXIDE 
CARBON D I O X I D E  
CARBONYL S U L F I U E  
HYDFOCEN S U L F I I l E  
A I l I i U I I I  A  
/ r r i t i o i I ~ u ~  C I ILOR~DE 
SULFUR D I O X I D E  - METHA!IE 
TIIIP.NE 

& t'DOI'AtIE 
PUTAI IE  
C 5 - 4 0 0  DEG F 
' 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F 2 4 0  . a 0  
S 5 0 +  DEG F 4 2 5 . 6 0  
,\SII/UIICOIIV C A R B O N  r r x r r  r  
I ) I A S I l 1 t : G  SOLVE811 Y M Y W % - M  
~I'I'DROGEN C l l L O R I D E  3 6 . 4 6  
OI(YGEt4 3 2  .'@O 
SULFUR 3 2 . 0 6  
COAL M Y M Y E M  
COI:E W N Y Y I I Y  

YvYrrM 
M Y M Y M Y  
x n n x x r  ............................. 

TOTAL(DRY1 
I I A T E R .  18 .82  

"-1 O T A L ( W E T )  ----------------------------- 
L B  r lOL / I tR ( I JET  1  n 
t : I ' i jCFD Y 
GPM M 
ACFN M 

r  NOTE: P E O P E R T I E S  ON A  SO~IIS-FREE B A S I S .  
' 0 . 0 '  I l E A I I S  V A L L E  HOT I?€ -ERMI I IED.  

1. D .  V A K I L . 6 / 8 3  
CASE - EBH AT H I G l l  CONVERSION REV.  BY T C L 1 3 / 8 4  PAGE 1 7  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 
R E A C T I V A T I O N  K / O  t O t l D  FROM. 
GAS F R O r  L P G  TO BSRU TO ASlJS 
Ht'U 

L I Q U I D  AROPIATICS 
FROM l l P U  T O  

I NC-POF 

MAKE UP H Z  FROM 
I L L E X O L  TO H Z  I 



6 0 0 0  T / D  S R C - I  DEtlO PLAI IT  SUMMARY M A T E R L A L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUMBER B  6  8  7  

D E S C R I P T I O N  

P I IASE 
IE I IPERATURE.  DEG F  
PRES4URE, P S I A  

HYFROGEN 
I I ITROGEN 
ARGOII 
CflROOIl MOIIOXIDE 
CARBON D I O X I D E  
CfiRBOllYL S U L F I D E  
HYD,ROGEN S U L F I  UE 
Atl I lOtt I A 
A1;WONIUM C t I L O R I  DE 
SULFUR D I O X I D E  
METt1AtIE 

YE I l i t \ I l lE  
NPRQFANE 
u~~~~~~~ 

C 5 - 4 0 0  DEG F  
(100 - 6 5 0  DEG F 
6 5 0  - 8 5 0  DEG F 
850,  DEG F  
ASII/UtlCONV CARBON 
DEASHI I IG  SOLVEtTT 
tIYDROGEN C l l L O R I D E  
OXYGEN 
SULFUR 
COAL 
COKE . 

------------------ 
TOTAL C DRY 1 - WATER 
TOTAL[ I . IET)  

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

'1 0 l lOP/HR.( WET ) I4  
.I:IlSCFD II 
G  P 1.; Y 

ACFM N 
r l o L  ECULAR W T  I 

M - D E N S I I Y , L B / C U . F T  
- V I S C O S I T Y , L B / F T - H R  n 

T .  D .  V A K I L , 6 / 8 3  
CASE - EBH AT H I G H  CONVERSION REV.  BY T C L , 3 / 8 4  PAGE 1 8  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RECYCLE t l lAKEUP MAKEUP H 2  FROM 
I12 FROtl H 2  SELEXOL TO F l E l H  

COIlPR TO SRC I I 

I I I * I I O I E :  PROPERTIES 014 A  S O L I D S - F R E E  B A S I S .  
' 0 . 0 '  PlEANS VALUE NOT DETERMIt IED.  

SOUR WATER FROM PIEI I IANATED H2 
BSRU T O  A S W S  FROM r l E T t i  T O  EBH 

METtlAI4ATED H 2  
FROM M E l H  TO 14U1 1 

1 
1 0 0 . 0  
6 1 5 . 0 0  

i 

LB/HR WTZ ----- --- 

1 1 4 1 .  6 7 . 9 2 1  
1 7 8 .  1 0 . 6 0 1  

5 2 .  3 . 1 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  I 
0 .  

2 9 3 .  1 % \ % 4 i  
0 .  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  ------------------ 

1 6 6 4 .  9 9 . 0 5  
1 6 .  0 . 9 5  

1 6 8 0 .  1 0 0 . 0 0  

5 9 2 . 7 8  
5 . 4 0  
0 . 0  

9 8 . 8 6  
2 . 8 3  
0 . 2 8  
0 . 0 2  



<?CO, T / D  S R C - I  DErlO PCPNT .SUIlMPRY M A T E R I A L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAt l  NUMBER 

I 

D E S C R I P T I O N  

P l l A S E  
T'ErlPERATURE, DEG F 
PRESSURE, P S I A  

COMPONENTS - - - - - - - - - -  

t i  f DROGEN 
N I  I'ROGEN 
ARGON 
CARBON MONOXIDE 
CARBON D I O X I D E  
CARbONYL S U L F I D E  
HYDROGEN S U L F I D E  
Al l r lOt l  I A 
AFll lONIUM CHLORIDE 
SULFUR D L O X I D E  

" METltANE 
ETI IAI IE 

03 PROPANE 
BUTAtIE 
C 5 - 4 0 0  DEG F 
400 - 650 DEG F 
650 - 850 DEG F 
850, DEG F 
AStt/Ut;CONV CARBOII 
DYASHING S o L v E t l r  
IIYDROGEN C I I L O R I D E  
OXYGEN 
SULFUR 
COAL 
COKE 
C A U S T l C  

TOTAL ( D R Y )  - WC T ER 
TOTAL(GJET) 

MOL WT ------ 

------------------------------ 
L B  f lOL / l IR (WET)  Y 
M;;SCFD w 
G f  t t  I4 
A C f t l  Y 
I IOLECULAR WT Y - D E t I S I  TY. L B / C U .  FT  Y 

,VISCOSITY , L B / F T - I I R  I 

Y I IOTE:  P P O B K R T I E S  011 A SC 
'0. 0' HEAIIS VALUE 

T .  'D. V A K I L , 6 / 8 3  
CASE - EBH AT H I G H  CONVERSION R E V .  BY T C L . 3 / 8 4  .PAGE 19 OF 40 ............................. 

'FROM DEA 10 BSRU T O  CLAUS 
C A L C I N E R  

L B / H R  WTX ----- --- 

2 0.01 0. 0.0 
1. 0.01 0. 0.0 
I .  0.01 0. 0.0 
2. .O.Ol 0. 0.0 
0. 0.0 0. 0.0 
0. 0.0 0. 0.0 
0. 0.0 0. 0.0 
0. 0.0 0. 0.0 
0. 0 . 0  0. 0.0 

I 0 .* 0.0. 0. 0.0 
3.  0.02 0. 0.0 , 2. 0.01 0. 0.0 
1. 0.011 0. 0.0 
0. 0.0 : 0. 0.0 I . 0. 0.0 1; 0 .. 0.0 
0' . :::I 0 0 -  .. 0.0 

1 (b. 0.0 
0. 0.0 0. 0.0 

I 0 .  0.0 0. 0.0 
0. 0.0 0. 0.0 
a.  0.0 0 .  0.0 
0. 0.0 0. 0.0 
a .  0.0 881. 1oo.00 
a.  0.0 a. 0.0 
0. 0.0 U 0. 0.0 

675. 4 . 1 4 i l  0. 0.0 
a .  0.0 ;I 0 .  0.0 
a. 0.0 I o 0.0 ------------------ ---- - - - - - - . - - - - - - - -  

681. 4 . 2 2 ;  881 100.00 
1560;. 9 5 . 7 8  1 0 .  0.0 
1 6 2 9 c . .  100.00 881. 100.00 ------------------ ------------------ 

884.37 2 7 . 4 8  
1.0 

32.80 
I 0.0 

0.0 
0.0 0.0 

1 8 . 4 2  32. Oi 
6 1 . 9 0  0.. 0 

1.. 36 0.0 

I D S - F R E E  B A S I S .  
IOT DET ERI I I I IED.  

T A I L  GAS FROM 
I CLAUS T O  'BSRU 

9 4  9 5 

M.O.  .PROD FROM M . O .  PRODUCT 
NC-POF FROM HOF-POF 



6 0 0 0  T / D  S R C - I  DEMO P L A N T  SUM!IARY M A T E R I A L  B A L A N C E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T .  D .  V A K I L . 6 / 8 3  

C A S E  - E b H  AT H I G H  C O N V E R S I O N  R E V .  BY T C L , 3 / 8 4  PAGE 2 0  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUMBER 96 9  7  9  8 

REACT F.G.  FROM TOTAL  F U E L  GAS RECOVERED C . S .  
D E S C R I P T I O N  I I P U  R /O  POT TO FRO11 H P U  TO FROM NKSR TO C S D  

F . G .  HEADER F . G .  HEADER 
I 

TEIIPERATURE, DEG F 
PRESSURE,  P S I A  

COMPONENTS ---------- MOL WT ------ I L B I H R  WTZ I L B / H R  WT% I L B I H R  WTZ I ----- --- ----- --- ----- --- 

HYDROGEN 2 . 0 1 6  
N I T R O G E N  2 8 . 0 2  
ARGON 4 0 . 0 0  
CARBON M O I I O X I D E  2 8 . 0 1  
CARBON D I O X I D E  4 4 . 0 1  
CARGONYL S U L F I D E  6 0 . 0 7  
HYDROGEN S U L F I D E  3 4 . 0 8  
APlIlOt4 I A  1 7 . 0 3  
AI l l lON I U M  C H L O R I D E  5 3 . 4 9  - SULFUR D I O X I D E  6 4 . 0 6  

I METIIA:IE 1 6 . 0 4  
E1II .SHE 3 0 . 0 7  

\D PROFANE 4 4 . 1 0  
B U T L I i E  5 8 . 1 2  
C 5 - 4 0 0  DEG F  1 0 6 . 0 0  
6 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F  2 4 0 . 0 0  
8 5 0 +  DEG F 4 2 5 . 0 0  
ASII/UNCOIIV C A R B O N  w * n r n w  
I 'EASt I  I N G  SOLVENT Y ~ I Y H Y *  
I:'! UROGEN C H L O R I D E  3 6 . 4 6  
[ IXYGEI I  3 2 . 0 0  
SULFUR.;.:,, 3 2 . 0 6  
COAL * * * * Y *  
CUKE *YN)O(N * * * * * *  

*NNN*N 
YNNNNN ............................. 

l O I A L ( D R Y )  - W A l E R  1 8 . 0 2  
I f l I A L ( C I E T )  . . ........................... 
L R  FlOL/I IR(CIET N 
Mr lSCFD n 
CI'M * 
A C r M  n 
MOLECULAR WT Y 1 9 . 5 3  I 2 2 . 2 9  

- D E N S I T Y , L E / C U . F T  H 0 . 3 4  
Y 1 0 . 0 3  I 0 . 4 0  

- V - l S C O S I T Y , L D / F T - H R  0 . 0 3  
I 

K I I O T E :  F R b P E R T I E S  ON A  S O L I D S - F R E E  B A S I S .  
I I I 

' 0 . 0 '  MEAI IS  V A L U E  N O 1  D E l E R H l l t l E O .  



6 0 0 0  T / D  S R C - I  DCMO P L A N T  SUMlARY M A T E R I A L  BALANCE - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

STREAM I IUt lBER 1 0 1  1'32 

D E S C R I P T I O N  

P I IASE 
1Et IPERATURE. DEG F  
Pr!ESSUCE. P S I A  

'1YDROGEN 
::!. TROGEII 
ARGON 
CARBON MONOXIDE - - - -  
C ~ R ~ U N  ~ 1 0 x 1  DE 
CARDOIIYL S I I L F I D E  
HYDROGEN S U L F I D E  

API~IOIIIUM CHLORIDE 
SIJLFUR D I O X I D E  

H PIETHAIIE 
'1 E l I I A t I E  

W PROPANE 
DUTAt(E 
C 5 - 4 0 0  DEG F 
4 0 0  - 6 5 0  DEG F 
6 5 0  - 8 5 0  DEG F 
8 5 0 +  DEG F 
ASIl /UNCOtIV CARUON 
P E A S I I I  I IG SOLVEtIT 

MOL h T  
- - - - - . -  I 

I~YUT(OGE~I CIILORIDE 3 6 . + 6  
OXYGEN 3 2 . 0 0  
SULFUR 3 2 . 0 6  
COAL Y W S Y X Y  
COKE Y U X Y : ~ N  

Y Y * Y * Y  
* w w r : a *  
n M W Y f i Y  .............................. 

T O T A L ( D R Y )  
CIA 1 ER 1 8 . 3 2  

- - I O T A L ( W E T )  ------------------------------ 
L B  MOL/HR(L!ET) n 
M t l j C F D  Y 
Gl'f l  W 
ACFM Y  
MOL ECULAE WT Y - DEI : 'S ITY ,LB /CU.  F T  Y  

- V I S C O S I T Y ,  L B / F T - I I R  w 

T .  D.  V A K I L , 6 / 8 3  
CASE - EBH AT H I G H  COHVERSION R E V .  BY T C L . 3 / 8 4  PAGE 2 1  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TREATED I120 TO I STEAM T O  DEA I 
SRC 

1 0 3  1 0 4  

STEAM TO SRC I L P G  PRODUCT 

I 

I IOTE:  P R 9 P E R T I E S  OI I  A SOL 
' 0 . 0 '  MEA:IS VALUE N 

I I 

I D S - F R E E  B A S I S .  
l o r  DEIERIIIIIED. 



6 0 0 0  1 / D  SRC- I  DEtlO :PLANT SUMMARY t lATERIAL BALANCE .................................................. 

STREAM NUMBER 1 0 6  

TOTAL M.O. PROD 
DESCRIPTION FROM HOF/NC-POF 

P!IASE 
TErlrERATURE, DEG F 
FRESSLIRE, P S I A  

HYDROGEII 2 . 0 1 6  
I 4  I 1  ROGEN 2 8 . 0 2  
ARGOH 4 0 . 0 0  
CAeDOM MOtIOXIDE 2 8 . 0 1  
CARDON D I O X I D E  4 4 . 0 1  
CAEBOEYL SULF IDE  6 0 . 0 7  
HYDROGEN SULF IDE  3 4 . 0 8  
AIl; lOIlIA 1 7 . 0 3  
AP:;;OHIUFl CHLORIDE 5 3 . 4 9  
SllCFUE D I O X I D E  6 4 . 0 6  

-METtlAE;E 1 6 . 0 4  ' ETIIAIIE 
I*) 

3 0 . 0 7  
, PP0PAI:E 4 4 . 1 0  

BUTANE ' 5 8 . 1 2  
C5 -400  DEG F 1 0 6 . 0 0  
4 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F- 2 4 0 . 0 0  
8 5 0 +  CEG F 4 2 5 . 0 0  
ASH/UIICOIIV CARBON N  n r N w r  
DEASIIIIIG SOLVEtlT Y N N N Y N  
t!YDf?OQEN CHLODIDE 3 6 . 4 6  
OXYGEN 3 2 . 0 0  
SULFUR 3 2 . 0 6  
COAL N Y W W Y N  
COKE N N S Y K N  

N Y M * Y *  
N I N N N N  
N N i 4 N N N  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTA l (DRY)  

- L.IA1 ER 1 8 . 0 2  
I(ITAL(G1ET) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LB tlOL/HR(WET) N 

T.  D. V A K I L , 6 / 8 3  
CASE - EBH AT HIGt1 CONVERSION REV. BY TCL ,3 /84  PAGE 2 2  OF 4 0  ............................. 

TOTAL H.D. PROD STEAM TO NAPtlTtlA PRODUCT 
FROM HOF-POF MET WAN A T  I O N  

FROM US0 / VENT sRC 

~ ~ S C F U  0 . 0  0 . 0  
C.l'I1 1 1 4 1 . 3 5  2 4 . 1 3  1 0 . 0  A C F t l  

I i  
0 . 0  

tl(1LECULAP IJT N Y Y N N Y Y ~ N *  2 5 3 . 8 3  

i - OEIISJ TY, LB/CU.  FT 5 8 . 8 7  6 8 . 5 9  
-V ISCO5 ITY .  L B / F I - t i R  Y 3 . 7 a  4 0 . 1 0  

r 1IOIE: P R L I P ~ C T I E S  011 A SOLIDS-FREE B A S I S .  
' 0 . 0 '  MEAtIS VALUE NOT DETERMIIIEU. 

1 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

0 . 1 7  
0 . 0  

1 5 8 . 8 0  
2 9 . 3 8  

0 . 0 6  
0 . 0 4  

0 . 0  
1 1 1 . 1 0  

0 . 0  
1 0 6 . 0 0  

4 9 . 9 0  
0 . 0  



6 0 0 0  T / D  S R C - I  DEflO P L A N T  SUt l f lARY N A T E i l I A L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. D. V A K I L , 6 / 8 3  

CASE - EBH AT H I G H  CONVERSION REV.  BY T C L , 3 / 8 4  PAGE 23  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM tlUF1BER ,111 1 1  2 11 3 

M / U  CS TO CSC 

11 4  1 1 5  

I S T E A E  TO CSD I FUMES FROM STEAM 70 HOF-POF 
D E S C R I P T I O N  

FI IA 'JE '4 
I E t l P E E A T U R E ,  OEG F 3 5 6 . 0  
TRESSURE. P S I A  1 4 5 . 0 0  

COMPONEIITS ---------- 

IIY DROGEN 
t I I  TROGEN 
APGOII 
CARDON MOI IOXIDE 
CARBON D I O X I D E  
CARBOIIYL S U L F I D E  
HYIIROGEN S U L F I D E  
AMMOli I A 
A I l t !O I I IU i l  C H L O R I D E  
SULFUR D I O X I D E  
METI IAI IE 

" E I I I A N E  
& PROPANE 
N BUTAIIE 

C 5 - 4 0 0  DEG F 
4 0 0  - 6 5 0  DEG F 
6 5 0  - 8 5 0  DEG F 
8 5 0 *  DEG F 
ASII/UNCONV CARBON 
DEASt t I I IG  SOLVEt lT 
IIYUROGEN C I I L O R I D E  
OXYGEII 
SULFUR 
COAL 
COKE 

L B  MOL/HR(WET) Y 
FlI lSCFD Y 
c.r-11 I 
ACFM K 
MOLECULAR WT K 
r E N S I T Y , L D / C U . F T  n 

- V I S C O S I T Y ,  L B / F T - I I R  K 

K 1101E: PROPL-RTIES 011 -LIDS-FREE B A S I S .  
' 0 . 0 '  C E A I i 5  VA-UE NOT DETERMI I IED.  



6 0 0 0  T /D  S R C - I  DEMO PLANT SUMMARY M A T E R I A L  BALAI lCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T .  D .  V A K I L . 6 / 8 3  

CASE - EBt i  AT H I G H  CONVERSION REV. BY T C L , 3 / 8 4  PAGE 2 4  OF 4 0  

STREPM NUIIOER I 1 6  1 1 7  1 1 8  11 9 1 2 0  

PURE N 2  TO DPU PROC WATER TO 
D E S C R I P T I O N  DPU 

TEPIPERATLIRE. DEG F 
PPESSURE, P S I A .  

MOL WT I LB/MR WT% L B I H R  WT% ------ ----- ----- --- 

t1YDROGEN 2 . 0 1 6  
141 TROGEN 2 8 . 0 2  
ARGOtl 4 0 . 0 0  
CfiRROIl MOHOXIDE 2 8 . 0 1  
CARBON D I O X I D E  . 4 4 . 0 1  
CLRBONYL S U L F I D E  6 0 . 0 7  
I lYDRl lGEN S U L F I D E  3 4 . 0 8 .  

. 6PI;lOtIIA 1 7 . 0 3  
~ I I I ~ I O I I I U M  CHLORIDE 5 3 . 4 9  
SULFUR D I O X I D E  6 4 . 0 6  

,PIETllhllE . 1 6 . 0 4  
I I f I l l A N E  3 0 . 0 7  

~ I ' R O P A t I E  4 4 . 1 0  . 
B U I A N E  5 8 . 1 2  
C 5 - 4 0 0  DEG F 1 0 6 . 0 0  
4 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F . 2 4 0 . 0 0  
8 5 0 ,  DEG F  4 2 5 . 0 0  
IS l I /U l ICOI lV  CAkBON * U * W * M  
1.1 ASHI I IG  SOLVEIIT Y X X W W M  
II 'fO?OCEN CHLORIDE . 3 6 . 4 6  
OXYGEN 3 2 . 0 0  
SIJLFUR 3 2 . 0 6  
COAL M Y I ~ W Y Y  
COKE Y E # Y Y Y  
CA(011)2 7 4 . 1 0  

M Y I Y Y *  
l f * Y Y i Y  ------------------------------ 

' l l ? r A L ( D R Y )  
.-- CI.1 1 €9. 1 8 . 0 2 '  

I I I l . I I I . (WET) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
L B  H I ~ . L / ~ I R ( W E T  I n 
MYSCFD . I 

G ~ H .  . w 
A C I I l  M 
K l l L  ECUL 4-R 1.11 - D I I I S ' I l Y . L B / C U . F T  * 

- V I S C 0 5 1 7 Y , L S / F T - I I R  Y 

---- I I 
x !':01E: F r t P k P I I c S  C' I  A  SOLIDS-FREE BAS1.S. 

' F .  I! I:5:f'S \'.?LIIE IlOT D E l t F : I I t ! E O .  

VEtlT FEOPl ASGlS SLUDGE TO 
P U L V L R I Z E R  U8 0  

PURGE I42 ,FROM 
NRSR TO ATM 



1. D: V A K l L . 6 1 8 3  
6000 T / D  S R C - I  DEMO' P L A N T  SUMIIARY' MATER-IAL BALAI ICE  CASE - EBH AT H I G H  C O N V E R S I O N  2 E V .  BY T C L , 3 / 8 4  P A G E  25 O F  40 

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

125 

A I R  TO C A L C I ~ ~  

U 
60.0 

I 
'I 

14.50 

L B I H R  WT% ----- --- 

0. 0.0 
63602. 75.78 

0. 0 .O 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 

18998. 22.63 
0. 0.0 

0.0 0. 
0. 0.0 
0. 
0. 
0. 

O.O I ::: , ------------------ 
82600. 
1332. 1.59 98.41 I 

83932. 100.001 ------------------ 
2937.48 

26.77 
0.0 

18589.00 
28.57 
0.07 
0.05 

I 

STREAM NUMBER 12 1 122 123 124 

PROC H Z 0  TO RGC 

L  
62.0 
95.00 

LB/HR WT% ----- --- 

0. 0.0 

D E S C R I P T I O N  

I ' t lASE 
' I C I I P E R A T U R E .  DEG F  

P R E S S U R E ,  P S I A  

C O t I P O I ~ E l I T S  MOL N T  ---------- ------ 

HYDROGEN 2.016 

S T - E A N * T C  GKT 

V  
267.0 
40.00 

LB/HR WT% ----- --- 

0. 0.0 

C31lD FROM NRSR 
7 3  IJWT 

L  
92.4 
62.00 

LBIHF!  WT% -----  --- 

0. 0.0 

P U R E  N2 TO GKT 

V  
77 .O 
94.25 

LB/HR WTX 
----- --- 

0. 0.0 
N I T R O G E N .  28. 012 
ARGOII 40 .010 
CP9RRON M O N O X I D E  28.01 
CP,RBOII D I O X I D E  44.01 
Cr3RDONYL S U L F I C I E  60.07 
HYDROGEN S U L F I D E  34.0.3 
LM: IONIA  17.013 
LHPlO l l IUN  CHLORRDE 53.69 
SULFUR D I O X I D E  64.06 
M E I I I A I I E  16.04 

"ETHANE 30.87 
& ~ R O P A N E  46.110 
P D U T A t l E  58.12 

C5-400 DEG F  106. 00 
400 - 650 DEG F 166.00 
650 - 850 DEG F 240. (10 
850, DEG F 425. 00 

0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0. 0 
0. 0. 0 
0. 0.0 
0. 0.0 

0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0 .  0.0 
0. 0.0 
0. 0.0 
0. 0. 0 
0. 0 . 0  
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 

A s I I / u t ~ c o t t v  CARBON r w w n *  M 
D E A S t l I I I G  SOLVEt(lT N N K N b *  
HYDROGEN C H L O R I D E  36.45 
OXYGEN 32.C3 
SULFUR 32.65 
COAL Y N W N M ~  
COKE N X M N M *  

NNYMM4 
*n)o(**  
YXMNM3 

T O T A L ( D R Y 1  
-. I 'ATER 18 .02  

1 ~ T A L ( I . I E T )  

LB  l lOL / t IR ( I JET  N 
f i: ISCFD 16 
Gr r l  N 
ACFM 

1236. 100.00 0. 0.0 
' 0. 0.0 1 0. 

0.0 
0. 0.0 0. 0.0 
0. 0.0 0. 0.0 
0. 0.0 1 0. 

0.0 
0. 0.0 0. 0.0 

N I KDLECULAR WT N N W M N Y W I ( ) ~ ( M  18.01 28.02 18.02 
- D E N S I I Y . L B / C U . F r  61.47 0.0 1 0.16 I 62.36 

- V I S C O S I T Y . L B / F T - I i R  N 1 1.45 0.0 0.04 2.62 
I. 

w I I O T E :  P E ' ) I ' E R T I E S  OII  h S D L I D S - F R i E  B A S I S .  
'0.3' I . IEAllS V h L U E  I IOT D E T E E I I I H E D .  

0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 3.0 
0. 3.0 
0. I. 0 
0 .  0 . 0 

. 0 .  11 . 0 
0. 11 . 0 
0. 11 . o 
0 .  11 . 0 
0. 11 . 0 
0. 0.0 
0. 11 . 0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 --------------_--- 

1236. 108.00 
0. 0.0 

1256. 100.00 ----------------_- 
C4.11 
0.40 
o : o 

44.84 

I 0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
.O . 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 ------------------ 
0. 0.0 

21655. 100.00 
21655. 100.00 ------------------ 
1201.72 

0.0 
43.30 
0.0 

0. 0.0 I o. 0.0 
4. 0.05 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 -----------_----_- 
6 .  0.05 

8249. 99.95 
8253. 100.00 ----------------_- 

Y N W N N N M Y ~ Y  

0.0 
1 5 . 7 5  

0. 0.0 
0. 0.0 
0. 0.0 
D .  0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 ------_----------_ 
0. 0.0 

8653. 100.00 
9651. 1oo.00 

535.66 
4.86 
0.0 

0.0 0.0 



6 0 0 0  T / D  S P C - I  DEIlO P L A N T  SUMnARY M A T E R I A L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. D .  V A K I L , 6 / 8 3  

CASE - EBH AT H I G t l  CONVERSION REV.  BY T C L . 3 / 8 4  PAGE 2 6  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUPlRER 1 2 6  

C 0 2  VEtIT EXCH 
GAS FROM S l l I F T  

PROC WATER TO 
WASll  W T  FRO11 U 8 0  D E S C R I P T I O N  1 U 8 0  I 

P l l A S E  
I L M P E R A T U R E ,  DEG F 
PRESSURE. P S I A  

MOL WT ------  

HYDPDGEN 2 . 0 1 6  
N ITROGEN 2 8 . 0 2  
AFGOt4 4 0 . 0 0  
CARPON MOI IOXIDE 2 8 . 0  1 
CAR0011 D I O X I D E  4 4 . 0 1  
CARBONYL SUI  F I D E  6 0 . 0 7  
IlYUFlOGEN SULF I D €  3 4 . 0 8  
Atll!ON I A  1 7 . 0 3  
f l l l i lO l l  I U M  C I I L O R I D E  53.. 4 9  
SULf'C'R D I O X I D E  6 4 . 0 6  
, FlETIiPIIE 1 6 . 0 4  

1 !-1tIAt;E 3 0 . 0 7  
I  PII!'PtIE 4 4 . 1 0  
D1JTAt.E 5 8 . 1 2  
C 5 - 4 0 0  DEG F  1 0 6 . 0 0  
' n ?  - 6 5 0  DEG F  1 6 6 . 0 0  
.. 0 - 6 5 0  DEG F 2 4 0 . 0 0  
?':fl + PEG F  4 2 5 . 0 0  
:. q ~ ~ , ~ . ~ t l ~ ~ ~ ~  C A R B O N  n u s  
I!!?. Sl i  I I4G SOLVEI4T Y Y l 4 W ? f *  
' 3 :  D X G E N  C I I L O E I O E  3 6 . 4 6  
I)XYGEII 3 2 . 0 0  
SUL FhR 3 2 . 0 6  
CIIAL M W F M W Y  
COKE W W X W Y M  

N W U U W *  
Y W I W W Y  
Y Y U Y N W  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TO1 AL ( D R Y )  
- C I A  1  EF: 1 8 . 0 2  

TO 1 AL (GIET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L B  MOL/ t {R( I IET  Y 
NPlSCFD Y 
C l ' t l  W  
I,CF~I u 
PlOL ECULAR LIT w 

- D T N S I T Y . L R / C U . F T  Y  

' - V I S C O S I T Y , L B / F T - I I R  w 
1 

E I I ~ ~ P R O R T I E S  ON A  S O L I D S - F R E E  B A S I S .  
I 

' 0 . 0 '  PIEANS VALUE NOT DETER I I N E D .  



1 
' ~ ' ' ~ r )  T / D  SRC- I '  DEMO PLANT SUMMARY MATERIAL BALAIICE 

T .  D .  V A K I L . 6 / 8 3  
CASE - EBH - A T  H I G H  CONVERSION REV. BY lCL,3. '84 PAGE 2 7  OF 4 0  ............................. 

STREAM NUMBER 1 3 1  1 3 2  1 3 3  1 3 4  

WAS.1 W B / D  tFROP1 CAL'CIIIED COKE 
WAS.+ IJT PROD I H . P .  SATD STEAl l  

FROM UBO TO 
St1 I FT 

v 
5 3 3 . 9  
9 1 4 . 7 0  

> 

F .G.  TO CALCINER FLY EUST FROM 
DESCRIPTION P o t i ~  TO U 6 0  

I PIIASE v S L 

! TEMPERATURE, DEG F 1 0 5 . 0  
FRESSURE, P S I A  7 5 . 0 0  0 . 0  ' 

HYDROGEN 
NITROGEN 
ARGOII 
Ct.RBUN MONOXIDE 
CARBON D I O X I D E  
CARBONYL S U L F I D E  
HYDROGEN. S U L F I D E  
APlIlON I A 
AI!llUNIUPl CHLORIDE 

BUTAIIE 58 .82  
C 5 - 4 0 0  DEG F 1 0 6 .  DO 

- 6 5 0  DEG F 1 6 6 .  D O  
! j 0  - 850 DEG F 2 4 0 . 0 0  
8 5 0 +  DEG F 4 2 5 . 0 0  

r . t ~ / ~ ~ ~ ~ ~ ~  C A R B O N  rnnrerr 
. " . 'SI I I t lG 5OLVE:'IT w N Y Y ~ O (  
'I'I!!?OG:H Cl iLORIDE 3 6 . 4 6  
OXYGEN 3 2 . 0 0  
SULFUR 3 2 . 0 6  
COAL n w i i ~ c n n  
COKE Y N Y b € Y 1  . 
OTHER Y N N K W Y  
O I L  * N w Y.W Y 

I I ~ C L  IONS 5 8 . 4 4  .............................. 
TOTAL(DRY) - WATER 1 8 . 0 2  
TOTAL(WET) . ------------------------------ 
LB NOL/HR(CIET) Y 
MllSCFD , Y 
GI'M Y 
ACFf l  N 

I I I 
r t1orE :  PROPERTIES OII A SOLIDS-FREE BASIS. 

' 0 . 0 '  MEAIIS VALU? NUT DETERMINED. 



6 0 0 0  T / D  S R C - I  DEMO P L A N T  SUIIVARY M A r E R I k L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S T R E A M  NUMOER 1 3 6  

H . P .  S T E A I I  
DESCRI.PTIOl4 ( S U P .  H T . )  TO 

S H I F T  
-- 
P l l A S E  
TEFIPERATURE, DEG F  
PRESSURE, P S I A  

HYDROGEtl 
N ITROGEN 
ARGOtI 
CARBON RONOXIDE 
CARBON D I O X I D E  
CARBOIIYL S U L F I D E  
IIYDROCEN S U L F I D ' E  
At<i lOHI A  
Al ; t lOHIUI l  C I I L O R I  DE 
SULFUR D I O X I D E  
t l E T l l A t ~ l E  

-E I t i t , t IE  
A P R O P A M E  
q O U T A t I E  

C 5 - 4 0 0  DEG F 
4 0 0  - 6 5 0  DEG F 
6 5 0  - 8 5 0  DEG F 
P 5 0 +  DEG F  
ASII/UNCONV CARBOII 
h E A S I l T t l G  SOLVEt4T 
I l l  DFOGEN C I I L O R I  DE 
OXYGEN 
S U L F U R  . , 
COAL 
COKE 

X I IOTE:  P E O P E R I I E S  ON A S O ~ I D S - F P E E  B A S I S .  
' 0 . 0 '  I IEA I IS  VALUE NOT DETERF!INED. 

T .  D.  V A K I L . 6 / 8 3  
CASE - EBH A T  H I G l l  CONVERSION REV.  BY T C L , 3 / 8 4  PAGE 2 8  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F L O C C U L A T I N G  
! AGENT TO WASH WT 

1 3 8  

B I D  FRO3 S H I F T  B I D  FROM S H I F T  1 T o  

L B/HR ----- "I" I ----- - - - L B I H R  WT% 



6 0 0 0  T/D S R C - I  DEPIO PLANT SUMMARY MATERIAL B A L A N C I  

STREAM NUMBER 1 4 1  1 C 2  

SLOP O I L  FROM SLOP O I L  FROM 
DESCRIPTION ASWS ! ASWS 

i . 

Pl lASE U L  
! 

L  
Tt l l l 'ECATURE. DEG F 1 2 1 . 0  1 2 4 . 0  
PRESSURE. P S I A  6 5 . 0 0  b 4 . 0 0  

T .  D. V A K I L , 6 / 8 3  
CASE - EBH AT H I G H  CONtlERSION REV. BY T C L , 3 / 8 4  PAGE 29  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COllf'ONEtiTS ---------- NOL WT ------ I 
HYDROGEN 
N I l R O G E N  
AEGON 
CARBON MONOXIDE 
CARBON D I O X I D E  
CARBDtlYL S U L F I D E  
HYDROGEN S U L F I D E  
AMllON I A  
AIIIIOIII UP1 CIILORIDE 
SULFUR D l O X I D E  
METHAllE - EII I I \NE 

2 . 0 1 6  
2 8 . 0 2  
G O .  OD 
2 8 . 0 1  
4 4 . 0 9  
6 0 . 0 7  
3 4 . 0 5  
1 7 . 0 3  
5 3 . 4 9  
6 4 . 0 5  
1 6 . 0 ' 1  
3 0 .  O? 

I'ROI'AIIE 4 4 . 1 1  
03 BUIAI IE  5 8 .  l . ?  

C 5 - 4 0 0  DEG F 1 0 6 . 0 3  
4 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F 240.011 
8 5 0 +  DEG F 425.011 
ASIt/UNCONV CARBEN r t * * s * S  
DEASII I I IG SOLVEIIT s u n w n x  
tIYDROGEtI C l lLORICE 3 6 . 4 6  
OXYGEN 3 2 . 0 8  
SULFUR 3 2 .  0 6  
COAL n n ! 4 x n #  
COKE U Y Y X Y I  
CA:OH)Z 7 4 . 1 0  

U Y Y N Y I I  
x H n u n n  .............................. 

TOThL(CRY1 
- C ! A T E R  1 8 . 0 2  

TOTAL (GIET 1  .............................. 
LB FlOL/IIR(I!ET 1  n 
KIISCFD Y 
GPIl Y 
AC1:M r 
M3L ECUL AR 1.11 Y - DENSITY,LB/CU.FT . #  

- V I S C O S I T Y ,  LB/FT- I IR  Y 

PURE I12 T O  COND. TO SELEXOL 
SELEXOL 

1 4  5 

HZ COFlPR LEAKAGE 

1- I 

N NOTE: PRCPERTIES ON E S O L I D S - F R E E  B b S I S .  
' 0 . 0 '  MEAIIS VALUE NOT DETEF:MII!ED. 



6 0 0 ' 0  l / D  S R C - I  DFMO P L A N 1  SUMfIARY M A l E R l k L  BALANCE 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1 .  D .  V A K I L . 6 / 8 3  
CASE - EBI I  A 1  I I I C I I  CONVERSION R E V .  BY I C L .  3 / 8 4  PAGE 3 0  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 
COIID FRO11 H 2  COND 1 0  DEA 2 0 %  C A U S l l C  1 0  1 NET AIR TO ASU ** I GAH FROM ASU 

D E S C R I P I I O H  
I 

 AIR IN - UASTE - PURGE) 

I I I 
f . l lASE 
1 I ' I I F C R A I U R E .  DEG F 
PRESSURE. P S I A  

HYDROGEN 2 . 0 1 6  
H  I19!OGEN 2 8 . 0 2  
ARGUtl 4 0 . 0 0  
CPRRON MONOXIDE 2 8 . 0  1 
CtROOt l  D I O X I D E  4 4 . 0 1  
Ct,RDOIIYL S lJ l  F l D E  6 0 . 0 1  
I IYDROGEN S U L F I D E  J 4 . 0 8  
ANMOtl I A  1 7 . 0 3  
LEMON I UFI C l l l  DR 1  DE 5 3 . 4 9  
SI IL I~UR DIOXIDE 6 4 . 0 6  
I I C I I l A I I E  1 6 . 0 4  
t l I IAHE 3 0 . 0 7  

.;. i RDVAl lE  4 4 . 1 0  , P U I A I I E  5 8 . 1 2  
UI C 5 - 4 0 0  DEG F 1 0 6 . 0 0  

4 0 0  - 6 5 0  DCG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F 2 4 0 . 0 0  
8 5 0 4  D f G  F 4 2 5 . 0 0  
ASIl/IIt4CONV CARBON * r 4 * * * 
DEASt I l I !G  S O l V E l 1 1  I . M U Y * M  
tITDROGEN CIILOR I D €  3 6 . 4 6  
CXY(;EN 3 2 . 0 0  
SULFUR 3 2 . 0 6  
COAL I * * * * * 
COY E  * * * i ( n *  
C A U S I I C  4 0 . 0 0  

1 * * * * *  
N I * c . * *  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I O I A L ( D R Y )  - W t  l ER 1 8 . 0 2  
I O l A L ( I I E 1 )  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
L B  MOL/IIR(W!iI 1 M 
I l l l S C F D  N 
G I ' t I  d 

AI.IFI 4 

no1 I'CUI A R  IJT n * - I)I.!ISI I Y ,  I B / C U .  FT 
,VI 5 C O S I  I Y .  LR,'I'I -1IR +! 

I I I I I I * t I O I E :  rGl l l 'C:RI  I L S  Ol l  A  5 U l . l D S - f ' R i E  DA51 '5 .  
' 0 . 0 '  I lCA I IS  VALUE NO1 D E I L R M I N L D .  "NEI AIR (TOTAL AIR IN  - UASTE - PURGE) I S  SHOWN TO PHCSERVE APCl 

PROPRIETARY INFORMATION 



6 0 0 0  T / D  S R C - I  DEllO PLANT 5UPMARY MATER1l.L BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUMBER I Z- 1 1 5 2  

S O L I E  SRC NE.UIRAL I Z I I I G  
D.ESCRIPTION J' PRODLCT FROM AGENT TG .WASH WT 

S O L I D I F I C A T I O N  

PHASE 5  L 
TEIIPERATURE, DEG F 2 8 0 . 0  9 7 . 0  
PRESSURE, P S I A  - 4 . 7 0  1 4 . 7 0  

T .  D .  V A K I L , 6 / 8 3  
CASE - EBH AT H I G H  CONVERSION TEV. BY T C L , 3 / 8 4  PAGE 3 1  OF 4 0  . ............................ 

IIYDROGEN 
HITROGEN 
ARGON 
CARBON MONOXIDE 
CARBON D I O X I D E  
C.?EBOIIYL S U L F I D E  
NYDPOGEN S U L F I D E  
? l ; ; lOl l IA 
\ i ' l l O N I U f l  CHLORIDE 
SULFUR D I O X I D E  
: lETHANE - r i IIAIIE 

&.I RUPANE 
0 E U l A N E  

C5 -400  DEG F 
4 0 0  - 6 5 0  .DEG F 
6 5 0  - 8 5 0  DEG F 
8 5 0 +  DEG F 
ASlI/UNCONV CARBON 
DEASI I I I IG  SOLVEl lT 
tIYDROGEN CHLOR [ D E  
OXYGEN 
SULFUR 
COAL 
COKE 
.SODIUM I O I I S  
HYDROXYL .I0115 1 7 . 0 1  0 .  0 . 0  1 3 4 9 .  8 . 5 0  

M U M Y 3 Y  0 . 0  1 0 .  0 .0  
- _ _ _ _ - - _ _ _ _ _ _ _ _ - - _ _ - _ - - _ _ _ - _ _ I - - _ _ - _ - _ _ - - - - - - - - -  
TOTAL (DRY ) 

1 . 2  I 7 3 6 f 3 .  
1 0 0 . 0 0  - I4A 7  ER 0 .  0 . 0  

TOTAL(WET)  ! 7 3 6 6 3 .  1 0 0 . 0 0  

L B  MOL/HR(WET) u Y ~ Y I U % Y Y ~ W  
l l l l S C F D  c I 0 .  ti 
GPM )I I 0 .  C 
A C F l l  

t. i 
0 .C  

PlOLECULAR IJT Y E Y N X I Y W C M  

- U E I l S I T Y , L B / C U .  FT  0 .C  
- V I S C O S I T Y , L B / F T - H R  Y 0 .  C 

* t lOTE:  PR'OPERTIES OH A  S O L I D S - F R E E  B A S I S .  
l a .  0,  MEAIlS V A L L E  NO- DETERlJ I l iED.  

SOL I D  SEC/TSL -- S O L I D I F I C A T I O N  

S 
2 0 0 . 0  

1 4 . 7 D  

CB/HR WTX ----- - - - 

0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  

1 5 4  

STEAM TO HPU 

0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  - --------- 
0. 0 . 0  

a o o o .  1 0 0 . 0 0  
3000 .  1 0 0 . 0 0  -------  ------- ---- 

4 9 9 . 4 5  
4 . 5 5  
0 . 0  



6 0 0 0  I / D  S R C - I  DEMO P L A N T  SUMMARY M A T E R I A L  BALAHC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAEI NUIIDER 1 5 6  

O I L Y  W A l E R  FROM 
D E S C R I P T I O N  HPU TO UWT 

'PI IASE I L 
TEIII?ERATURE. DEG F  1 0 0 . 0  
PRESSURE, P S I A  5 5 . 0 0  

IIYDROGEN 
N l  TEOGEN 
ARGON 
CARDON MOt lDXIDE 
CARBON D I O X I D E  ' 

CARBOIIYL S I J L F I D E  
HYDROGEN S U L F I D E  
PNI IO t I IA  
AI;IlOIi I U M  C H L O R I D E  
SULFUR D I O X I D E  
I l E T H n I I E  

- E T l l A t I E  

MOL WT ------ ----- - - - 

&; P U r P N E  4 4  . ' I  0  
r B U r ' A 1 . E  5 8 . 1 2  

C 5 - 4 0 0  DEG F 1 0 6 . 0 0  
4 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F 2 4 0 . 0 0  0 .  0 . 0  
8 5 0 + '  DEG F  4 2 5 . 0 0  . 0 .  0 . 0  
6511/L~lICOIIV CARBOII N N M ~ N M  0 .  0 . 0  
: lC4511 ING SOLVENT ~ x x x ~ x  0 .  0 . 0  
l i  (DROGEN C I I L 0 6 I D E  3 6 . 4 6  0 .  0 . 0  
OXYGEII 3 2 . 0 0  0 .  0 . 0  
SIJLTLIR 3 2 . 0 6  0 .  0 . 0  
C O A L  Y Y N Y W M  0 .  0 . 0  
COKE Y . T W M Y N  0 .  0 . 0  
CATALYST H Y Y M Y Y  0 .  0 . 0  

Y W N N W Y  0 .  0 . 0  
Y M Y Y Y Y  0 .  0 . 0  .............................. ------------------ 

T O T A L ( D R Y )  0 .  0 . 0  
- CIATER 1 8 . 0 2  5 .  0 . 0  

T O I A L ( W E T )  0 .  0 . 0  ------------------------------ ------------------ 
L n  N O L / H R ( I ~ I E T  1 x 0 . 0  
MI.ISCFD I 0 . 0  
Gl ' f l  Y  0 . 0  
ACFI l  Y 0 . 0  
EIOLESULAR WT Y.  0 . 0  

Y - C E N S I I Y . L B / C U . F T  0 . 0  
- V I S C ~ 3 S I T Y ,  L B I F T - W R  Y 0  ..O 

K IIOIE: PCDPER~IESO~~LIOS-FREE BASIS. 
' 0 . 0 '  MEANS VALUE NOT DETEFMINED.  

1. D .  V A K I L , 6 / 8 3  
CASE - EBH AT I I I G H  CONVERSION REV.  BY T C L , 3 / 8 4  PAGE 3 2  OF 4 0  . ............................ 

1 5 7  1 5 8  1 5 9  1 6 0  

O I L Y  WATER FROM O I L Y  LJATER FROI.1 TOTAL I i P U / L P G  A N T I F O A M  TO 
HPU TO WWT I tPU TO WWT F . G .  TO F . G .  COKER 

I 
HEADER I 



T .  D .  V A K I L , 6 / 8 3  
6 0 0 0  T / D  S R C - I  DEMO P L A N T  SLMMARY M A - E R I A L  BALANCE C h S E  - EBH A l  H I G H  COHVERSION REV.  BY T C L , 3 / 8 4  PAGE 3 3  OF GO 

STREAM NUMBER 1 6 1  1 6 2  1 6 3  

SLOP O I L  FROM SULFUR ?RODUCT H 2 0  FROM A S W j  TO 
D E S C R I P T I O N  COKER F3OM C L t U S  

PHASE i L  L L  
TEI IPERATURE, DEG F 1 5 0 . 0  0 . 0  1 1 2 0 . 0  
PRESSURE. P S I A  6 5 . 0 0  0 . 0  8 5 . 0 d  

HYDROGEN 2.0164 
N I l R O G E l l  2 8 . 0 2  
ARGON 4 0 . 0 0  
CARDON HONOXIDE 2 8 . 0 1  
CAEBON D I O X I D E  4 4 . 0 1  
CAEBOtIYL S U L F I D E  6 0 . 0 7  
HYDROGEN SULFIDE 3 4 . 0 8  
nrl110t11 A 1 7 . 0 3  
ANI IO t l IU r l  C H L O R I D E  5 3 . 4 9  
SULFUR D I O X I D E  6 4 . 0 6  
METHANE 1 6 . 0 4  - E l  I IANE 3 0 . 0 7  

I PROPAIIE 4 4 . 1 0  
;f; BUIAYIE 5 8 . 1 2  

C 5 - 4 0 0  DEG F 1 0 6  :OO 
4 0 0  - 6 5 0  DEG F 166.100 

' 6 5 0  - 8 5 0  DEG F 2 4 0  ,100 
8 5 0 6  DEG F 4 2 5 . 0 0  
ASII/UNCOIIV C A R B O N  wrnrn* 
D E A S I I I  I IG SOLVENT )o(nn'#m 
HYDROGEN C I I L O R l D E  3 6 . 4 6  
OXYGEII 3 2 . 0 0  
SULFUR 3 2 . 0 6  
COAL MYNY3CY 
COKE Y Y Y Y Y Y  
CATALYST N M W Y Y N  
CACL2 1 1 0 . 9 9  

N M M * Y M  .............................. 
TOTAL(DRY)  - WA I ER. 14.02 
TOTAL( I . IET)  ------------------------------ 

GPN 
AC FM 
MOL ECULAC 141 

x I ~ C J ~ E ~ C ~ E ? T I E S  C!l A SOLIDS-FREE B A S I S .  
I 

1 6 4  

B F U  TO tlt1T I STEAM TO NtIT 



6 0 0 0  T / D  S R C - I  DEMO P L A N T  SUMMARY M A T E R I A L  BALANCE .................................................. 
T .  D. V A K I L , 6 / 8 3  

CASE - EBH AT H I G H  CONVERSION REV.  BY T C L , 3 / 8 4  PAGE 3 4  OF 4 0  ............................. 

STREAU NUMDER 1 6 6  

DEDUST G I 1  TO 
CALC 

A I R  TO CLAUS L  I f l E  SLUERY TO 
ASWS 

- 
A I R  TO 5 - P I T ,  

- 
PROC H Z 0  TO CALC 

CLAUS D E S C R I P T I O N  

PHASE 
I E I \ P E ? A T U R E ,  DEG F 
PRESSURE. P S I A  

MOL WT ------ 

I i Y  DROGEN 
141 TROGEN 
ARGOll 
CAR0011 MONOXIDE 
CAEBON D I O X I D E  
CARBONYL S U L F I D E  
HYDYOGEN S U L F I D E  
AI;:lON I A 
A~I:~~ONIUN CHLORIDE 
Sl lLFLlR D I O X I D E  
METI IANE 

,ETIIAIiE 
7- - 
I PROP/rNE 

~ B U T A ~ E  
C 5 - 4 0 0  DEG F 
4 0 0  - 6 5 0  DEG F 
6 5 0  - 8 5 0  DEG F  
8 5 0 ,  DEG F  
ASt l lL lNCONV CARBON 
I ~ E A S I I I I I G  SOLVENT 
IIYDf'!UGEN C H L O R I D E  
OXYGEN 
SULFUR 
COAL 
COKE 
C A ( O H ) 2  
O I L  

.............................. 
18 MOL/HR(CIET I R 
MIlSCFD Y 
G P l l  Y 
A C f n  Y 
t l l l L  EEULAR 1.11 34 - D E N S I T Y , L D / C U . F T  M 

, V I S C D S I I Y ,  L B / F T - I I R  x 

NOTE: P R O P E R l I E S  ON A SO;IDS-FREE B A S I S .  
' 0 . 0 '  I lEAWS VALUE NOT DETECMINED.  



1. D. V A K I L , 6 / 8 3  
ON REV. BY T C L , 3 / 8 4  PAGE 3 5  OF 4 0  - - 6 0 0 0  V/D S R C - I  CIEMO PLANT 5Ul l t lARY MATERIAL BALANCE -------------------------------------------------- CASE - EBH AT IHlGH COHVERSI 

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

STREAFI NUMBER 1 1 1  1 7 2  1 7 3  

COND TO BSRU 

TEMPERATURE,  DEG F 
PRESSURE, P S I A  

STRETFORD M/U 
TO BSRU I 

COMPONENTS ---------- 

A I R  TO BSRU 

YYOROGEN 2 . 0 1 6  
?:!.TROGEN 2 8 . 0 2  , 
ARGOII 40.OCi 
CAReON MONOXIDE 28 .01 .  
CARBON D I O X I D E  4 4 . 0 1  
CARDOIIYL S U L F I D E  6 0 . 0 7  

LPG TO BSRU 
D E S C R I P T I O N  

HYDROCEN S U L F I D E  
A f l I l O l ~ I  A  
A I I I IO I~ IUM CHLORIDE 
SULFUR D I O X I D E  
PlElHANE 

STEAM T O  3SRU 

:, ETHAIIE- 
p PROPAtIE 

BUT'ANE 
C 5 - 4 0 0  DEG F  
4 0 0  - 6 5 0  DEG F 
6 5 0  - 8 5 0  DEG F 
8 5 0 t  DEG F  
ASH/UlICOt{V CARBON 
DEASHING SOLVEIIT 
IIYDROGEN CIILORIDE 
OXYGEN 
SULFUR 
COAL 
COKE 

------------------------------ 
TOTAL (DRY 

- .  . . 

ACFfl M 
MOLECULAR WT M 
D E N S I T Y , L B / C U . F T  n 

' I V I S C O S I T Y , L D / F T - H R  Y 
I I I I 

# NOTE: PROPERTIES ON A SOLIDS-FEEE D A S I S .  
' 0 . 0 '  MEANS VALUE NOT DETERMINED. 



6 0 0 0  T/D S R C - I  DEPIO PLANT SUMMARY MATERIAL BALANCE .................................................. 
T.  D.  V A K I L . 6 / 8 3 ,  

CASE - EBH AT H I G H  CONVERSION REV. BY T C L , 3 / 8 4  PAGE 3 6  OF 4 0  ............................. 

STREAM NUrlBER 1 7  6  1 7 7  1 7 8  1 7 9  1 8 0  

D E S C R I P T I O N  

PHASE 
TEIIPERATURE. DEG F  
PRESSIURE, P S I A  

HYDROGEN 
NITROGEN 
ARGON 
CAROON MOIIOXID~E 
CARBON D I O X I D E  
CAROOIIYL S U L F I D E  
HYDROGEN S U L F I D E  
AMPION I A  
Al:llOl4IUH CHLORIDE 
SULFUR D I O X I D E  
, M E T H A ~ I E -  

E1IIAt;E 
A FROPANE 

BUTAIIE 
C 5 - 4 0 0  DEG F  
4 0 0  - 6 5 0  DEG F  
6 5 0  - 8 5 0  DEG F 
8 5 0 4  DEG F  
ASH/UINCONV CARBON 
"EPSMING SOLVEfIT 
I! {I:ROGEN CHLORlDE 

MOL WT ------ 

OXYGEN 3 2 . 0 0  
SULFUR 3 2 . 0 6  
CQAL Y M Y W I W  
COKE Y M W W W W  
STEElFORD SOLUTION W r r r w r  
CAUSl  I C  4 0 . 0 0  

I M W W Y W  .............................. 
TOTAL(DRY) 
WATER 1 8 . 0 2  

' -TOIAL(WET)  .............................. 

GPM W  
ACFIl n 
MOLECULAR WT w 
DEN51 TY, L B I C U .  FT - W  

. ,V4SCOSI I Y ,  L B I F T - H R  N 
I 

rt I IOTE: P R O P E R l I E S  OtI A SOLIDS-FREE. B A S I S .  
' 0 ' .  0 '  HEANS VALUE NOT DEIERI I INED.  

T A I L  GAS VENT 
FROM BSEU 

v 
1 2 4 . 0  

1 4 . 5 0  

LB/IIIR WT% ----- --- 

O X I D I Z E R  VENT 
FROM BSRU 

v 
9 7 . 0  
1 4 . 5 0  

L B I H R  WTX ----- --- 

SlRETFORD PURGE 
FROM BSRU 

L 
2 7  0 . 0  

6 4 . 7 0  

LB/HR WTZ ----- - - - 

CALCI I IER OFF GAS 

v 
1 6 1 . 0  

1 4 . 5 0  

LB/HR WT% ----- --- 

CALCINER WlJ TO 
WWT 

L  
1 6 1 . 0  

8 7 . 0 0  

LB/HR WT% ----- --- 



T.  D .  V A K I L . 6 / 8 3  
6 0 0 0  T I0  S R C - I  DEl lO PLANT 5111-FIARY M A l E R l  AL B A L A l l C E  CASE - EBsl AT H I G l 1  CONUERSION REV. BY T C L , 3 / 8 4  PAGE 3 7  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUMBER 1 8 1  1.8 2 1 8  3  1 8 4  1 8  5 

fIYDROGEN 
Nf IROGEN 
APGON 
CARBON HONOXIDE 
CARBOtl D I O X I D E  
CARBOtIYL S U L F I D E  
IIYUROGEN S U L F I D E  
AMMONIA 
AMMOII I U M  CllLOR 3 DE 
SULFUR D I O X I D E  
NF I lIE,fIE 
f 1 l lANE 

L I N  FROM ASU i - 
P l l A S E  
TEI IPLRAIURE.  OEG F 
PRESSURE, P S l A  

MOL LIT  ------ I LB/HR WTZ - ---- 

D E S C R I P T I O N  

L  V  V L  L 
6 0 . 0  9 2 . 0  1 9 2 . 2  - 3 0 0  .O - 3 1 7 . 0  I 1 1 5 . 0 0  8 5 . 0 0  1 4 . 7 0  40.00 16.00' 

I 

- 
I B U l  ANE 58 .12  

g C 5 - 4 0 0  DEG F 106.C10 
4 0 0  - 6 5 0  DEG F 1 6 6 . C O  

PURGE TO A I M .  U A S T E  VENT FROM 
FROM ASU 

COI IDENSAIE  FROM 
ASU 

6 5 0  - 8 5 0  DEG F 2 4 0 . C O  
8 5 0 +  DEG F 4 2 5 .  C.0 
ASH/ IJ~ ICONV C A P B O N  r * * r b  M 
D € A S l l l t l G  SOLVENT M ~ ~ Y M C M  
IIYL)RI)GEN C I I L O R I D E  3 6 . 4 6  
OXYCEf l  3 2 . C O  
C UL FUR 3 2 . C 6  
COAL M M U M C M  
COKE M M M M P M  

Y N Y W B M  
M M M M B M  
M M M N P M  .............................. 

I O I A L ( D R Y )  
WAlER 1 8 . 0 2  

- I O I A L ( W E ~ )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L B  MOL/HR(WET)  M 
R'ISCFD M  
Gr'M M  
A C r l l  Y 
l5OLECULfiR IJT & - D E t l S I T Y . L B / C U . F T  Y 

,VI S C O S I I Y , L B / F r - I I R  Y 

LOX FROM ASU 

I * IIOIE: P R O P E R I I ~ S  011 A S O ~ I D S - F ~ E E  BASIS .  
1 

' 0 . 0 '  P1EA:iS VALWE WOI DEFERPII I IED.  



T .  D.  V A K I L , 6 / 8 3  
CASE - EBH AT H I G H  COIIVERSION REV.  BY T C L , 3 / 8 4  PAGE 3 8  OF 4 0  6 0 0 0  T / D  S R C - I  DErlO PLAb 'T  SUtIHARY MATERCAL BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUIIBER 1 0 6  1 8 7  1 8 8  1 8  9  - 1 9 0  

M D L W T  I ,  L B I A R  W T % I  L B I H R  U T X  I L B I I I R  WT% ' ------ I LB/HR WT% ----- - - -  ----- --- - - - - -  - - -  ----- - - - - - - - -  / L B I H R  WT% 
I --- 1 

ASU BY-PASS TO A I R  TO WASH WT VENT FROM WASH STEAM 10 EBH 
D E S C R I P T I O N  W T 

v v v 
TEI IFERATURE. DEG F 6 0 . 0  1 5 3 . 0  3 0 8 . 0  
PRESSUPE, P S I A  1 4 . 7 0  1 5 . 0 0  7 5 . 0 0  

IIYDROGEN 
t4 I 1  ROGEN 
ARGON 
CCRBOH MOIIOXI~DE 
C4f?F.Oll D I O X I D E  
CARBONYL S U L F I D E  
IIY1)ROCEN SULF I D E  
AMMOII I A  
AMMOIII UM C H L O R I D E  

STEAM TO EBH 

v 
3 5 6 . 0  
1 4 5 . 0 0  

S l l l  FUR D I O X I D E  
D E I t l A H E  
I. I I IAWE - PCUPAIIE 

- .  . . . 

5 c 5 - 4 0 0  DEG F 1 0 6 . 0 @  0 .  0 . 0  
4 0 0  - 6 5 0  DEC F  1 6 6  .OO 0 . 0  
6 5 0  - 8 5 0  DEG F 2 4 0 . 0 0  0 . 0  
8 5 0 1  DEG F  4 2 5 . 0 0  
A S t l / I I t ~ C D t l V  CARBON w w * w w Y  
PF.4C,t l I t IG S O L V t t 4 I  Y Y M Y Y W  
HYI: rUCEN CIILOR I D E  36 . 4 6  
OXYCEtI 3 2 . 0 0  
Sl lL  FUR 3 2 . 0 6  
CL'AL Y Y ~ ) ~ Y Y  
COKE Y Y L Y Y K  

Y K ~ N K Y  
Y Y C Y Y Y  

Y Y b Y Y *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0  ----------- I:: 1 
L B  t l C L / I I ~ ( W E T  1 
~ ~ ~ I S C F D  
crn 
AC rn 
M ! l l  ECULAR 1.11 

- D t W S I I Y , L D ' C U . F T  
, V I S C O S I T Y . L B / F l - I I R  
-- I 

u I I O I E :  P R O P E R ~ ~ E S  F I I  A S U L I D S - F R E E  B A S I S .  
' 0 . 0 '  ME.INS VALUE NOT D E I E R t l l N E D .  



1. D .  V A K I L . 6 /  
6 0 0 0  T/D S R C - I  DEPlO P L A N T  SUtlHhRY M A T E R I A L  BfiLAt!CE CASE - EBH A 1  H I G H  COHVERSION REV. B Y  TCL , 3 /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  __- - , -__ I - - . - - - - - - - - - - - - - - - - - -  - 

13 
I4 PAGE 39 OF 4 0  

STREAM NUMBER 1 9  1 192 1 9 3  

D E S C R I P T I O N  
BFW TO EBH FOAMIt IG I N H I B .  N E U I .  IN111B.  TO FRESH CAT TO 

. T O  EBH EBH EBH , 

I SPENT CAT FROM I 

Pl lASE 
TErlI'ERATURE, DEG F 
PEESSUEE. P S I A  

MOL U T  ------ 

HYDROGEN 
NITROGEN 
ARGON 
CARE011 MONOXIDE 
CARBON D I O X I D E  
CAHDOIIYL S U L F I D E  
HYDROGEN S U L F I D E  
Al l ! lONIA 
A~ I I IO I I IUF I  CHLORIDE 
SULFUR D I O X I D E  
I l E l  I IA t IE  
, Fll1ANE 
I ; I:PPAI(E 

FUTAtIE 
C 5 - 4 0 0  DEG F  
. n o  - 6 5 0  DEG F 
';G - 8 5 0  DEG F 

8 5 0 ,  DEG F 
f!Stl/UtlCOt(V CARBON 
,; ?;IIItIG S0LVE:IT 

I -  r !'SIJGEN Ct ILORIDE 
OXYGEN . 
SL'L FUR 
r0E.L 
c:Pl:E 
I l I I I I 3 I T O R  
CATALYST 

------------------------------ 
L B  NOL/HR(GIET) E 
MIISCFD E 
Gt ' l l  E 
A C i I l  E 
MOLECULAR IJT L 

- D E t J S I T Y , L B / C U . F T  E 
,VISCOSITY,  L B / F I - I I R  Y 

I I 

K I IOTE:  f ' R 3 P E R T I E S  011 A  SOLIDS. -F7EE B A S I S .  
' 0 . 0 '  CEANS VALUE NOT OETERrl INED. 



T. D.  V A K I L . 6 / 8 3  \ 

6 0 0 0  T/D SRC- I  DErlO PLANT SUMHARY MATERIPL BALANCE . CASE - EBH AT H I G H  CONVERSION REV. BY T C L , 3 / 8 4  PAGE 4 0  OF 4 0  . . . ............................................... ............................. 

STREAM NUMBER 1 9 6  1 9 7  1 9 8  1 9 9  2 0 0  

STEAM TO COKER PROCESS H Z 0  TO 
COKER DESCRIPTION 

STEAM TO COKER STEAM TO COIER 

COMPONENTS ---------- 

Pl lASE 
lEPlPEFATURE, DEG F 
PRESSURE, PSIA 

MOL WT ------ 

I 
V V 

4 6 0 . 0  , 3 6 3 . 0  
4 e 5 . 0 0  1 6 5 . 0 0  

HYPROGEN 
NITROGEN 
ARGON 
CACBON MONOXIDE 
CARBON D I O X I D E  
CARBOt4YL S U L F I D E  
WYDKOGEN S U L F I D E  
A t l ~ l O t l I  A 

. APlllONIUM CHLORIDE 
SULFUR D I O X I D E  

c l l E T l l A l i E  

- 
E U ~ A N E -  5 8  . . iz 
C 5 - 4 0 0  DEG F 1 0 6 . 0 0  
$ 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F 2 4 0 . 0 0  
8 5 0 +  OEG F 4 2 5 . 0 0  
ASH/UNCOIIV CARBOII r w r r w r  
DEASlILIIG SOLVEtlT r r r n n w  
II'I'OROCEM Cl lLORIDE 3 6 . 4 6  
0::YGEN 3 2 . 0 0  
SULFUR 3 2 . 0 6  
c.0 A 1 K Y Y K K K  
COKE W Y N Y W M  

K K Y K W K  
K K K K K K  
K Y Y Y K I  

- - - - - - - - - - - . - - - - - - - - - - - - - - - - - - -  
TOTALCDRY). 
C!ATER . 18.02 

-TTOTAL(I.IE~) ------------------------------ 
LB 1101 /HR(I*JEl)  Id 

.MMSCFD n 
CPM n 
ACFl l  K  

MOLECULAR Ul M 
DEI IS ITY,LB/CU.F ' I  w 

.ZVISCOSITY,LB/FI-HR , K 
I I * t lO1E: PRDPk911ES ON A SOLIUS-FREE B A S I S .  

' 0 . 0 '  MEfiNS VALUE NOT DETERMINED. 



Material Balance Summary 

6,000-tpd SRC-I Demonstration Plant 

EBH at Low Conversion 



6 0 0 0  T / D  S R C - I  DEnO PLANT SUMMARY M A T E R I A L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUflBER 1 

F I N I S t t E D  DUST 
D E S C R I P T I O N  FROl l  DPU 1 0  GKT 

r H A S E  S 
TEMPERATURE, DEG F 2 0 6 . 0  
PRESSURE, P S I A  1 4 . 5 5  

\ COIlPOtlENTS MOL WT L B / H R  WTZ - - - - - - - - - -  ------ ----- - - - I 

HYDROGEN 
tI I TFOGEN 

\ 
ARGIJt4 
CAROON MONOXlDE 
CARBOII D I O X I D E  

\ CAROONYL S I t L F I D E  

'i t1YDROGEN S U L F l D E  
A l l M l l t l l  A  

! .  F I l ! l n t l IUM CHLORIDE 
5UL':IIR D I O X I D E  ' , NETIIAI IE 

I E1I I ;~ I tE  
,-- 

BUINIE- 5 8 . 1 2  0 .  0 . 0  
C5-COO DEG F 1 0 6 . 0 0  I 26!: 

0 . 0  
4 0 0  - 6 5 0  DEG F  1 6 6 . 0 0  0 . 1 6  
6 5 0  - 8 5 0  DEG F 2 4 0 . 0 0  
8 5 0 '  DEG F  4 2 5 . 0 0  
ASII,*UNCONV CARBON * * * * w w  
D E A S t l I t I G  S O L U E t i I  W W W W M W  
IIYDEOGEN C t l L O R I D E  3 6 . 4 6  
OXYGEN 3 2 . 0 0  
SI ILFUR 3 2 . 0 6  
COAL X * W W * Y  
COY E  W W W I W W  

w w w w w *  
* w w w * w  
W W W C W *  

T O T P L ( D R Y 1  
- CIATER 1 8 . 0 2  

I I l T A L ( W E T )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L B  r O L / I I R ( C I E T )  w 
f:I.lSCF D  Y 
G ~ M  W .  
ACI-? Y 

I IOLECULAR WT M 
W  - I : E t I ? I l Y , L B / C U .  FT  

,V ISCOSITY,  L~IFI-IIE w 
-- 

w t I O I E :  PE f l I 'E f? I  I E S  014 k SO 
' 0 . 0 '  IMEP.ll5 VALUE 

1 7 6 4 .  1 . 0 6  
4 6 5 8 5 .  2 8 . 0 5  
7 6 5 0 9 .  4 6 . 0 8  

0 .  0 . 0  
0 .  0 . 0  
0 .  - 0 . 0  
0 .  0 . 0  

J 7 1 8 8 .  2 2 . 4 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  - ----------------- 

1 6 2 3 1 3 .  9 7 . 7 5  
3 7  3 6 .  2 . 2 5  

1 6 6 0 4 9 .  1 0 0 . 0 0  ------------------ 
W ! 4 w w Y * w * w Y  

0 . 0  
0 . 0  
0 . 0  

* M w * w * w ' ( I W  

1 7 . 4 8  
0 . 0  

I D S - F R E E  B o j S I S .  
101 DETERMI HED. 

T .  D .  U A K I L , 6 / 8 3  
CASE - EBH AT LOW CONVERSION REV.  BY T C L . 3 / 8 4  PAGE 1 OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 COAL FROM COAL FROM I LF:VERIZER TO P U L V E R I Z E R  TO 
SRC 

CONDEI iSATE FRON I H . P .  OFF GAS 
S t l I F T  TO GKT 

I 
I FROf l  SRC TO DEA I 

L B I H R  WTZ I 



T .  D .  V A K I L , 6 / 8 3  
6 0 0 0  110 S E C - 1  DEMO PLAN17 SJMMARY M A T E R I A L  BALANCE CASE - EBH AT LOW CONVERSION REV.  BY I C L . 3 / 8 4  PAGE 2  OF GO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NllMBER 6  7  8  9  1 0  

L P  OFF GAS FROM M.O.  F1;OH SRC H.C. FROf l  S l iC  SLURRY FROM SRC ) KMAC FROM CSL-1 
D E S C R I P T I O N  'SRC TO DEA T C  N 3 - ' O F  TO t IOF-POF TO CSD I 

1 

P l lASE 
TEMPERATURE, DEG F  
TRESSIJRE, P S I A  

COMPONENTS - - - - - - - - - -  no1 WT ------ 

HYDROGEN 2'. 0 1 6  
N  1 1  ROGEN 2 8 . 0 2  
ARGOII 4 0 . 0 0  
C A E D O N  C ON OXIDE 2 8 . 0 1  
CARBON D I O X I D E  4 4 . 0 1  
CARRONYL 5\11 F I OE 6 0 . 0 7  
IIYDCOGEN SULF l DE 3 4 . 0 8  
A ~ t l O l I  I A  1 7 . 0 3  
AIIVIOtlIUM C t l L O B I O E  5 3 . 4 9  
SULFUR D I O X I D E  64 . .  0 6  
MEIHAI IE  16 . .  OG - E l l l A N E  301.07 &, P 9 0 P A t l E  4 4 . 1 0  

N B U l  ANE 5 8 . 1 2  
C 5 - 4 0 0  DEG F  . 106 . .  0 0  
6 0 0  - 6 5 0  DEG F 1 6 6 . . 0 0  
6 5 0  - 8 5 0  DEG F  2 4 0 . 0 0  
8 5 0 +  DEG F  4 2 5 . 0 0  
ASH/UtICDNV CARBON wwrwr I 
P F A S I I I t I G  SOLVEt lT ~ w w r w ~  
IIYOROGEN C l l L O P I D E  3 6 . 4 6  
OXYC.EN 3 2 . 0 0  
S l l l  FUR 3 2 . 0 6  

, COAL M W K W W W  
COKE H M M ' W I W  

R W W N W M  
M I W W W I  
W I M M W *  ------------------------------ 

' TUTAL(DRY)  
V A I F R  - 18..  0 2  
IOTAL(GIET)  ------------------------------ 
L B  t l O L / H R ( I . I E I )  .I 
11IlSCt 0  I 
c. r n I 
~ c r n  w 
Ill11 ECUL.AR l l T  w 

M  - P1 t I S I T Y . L B / C U . F T  
. . \ l ~ ~ ~ ~ ~ ~ ~ ~ . ~ . n / r : r - ~ ~ ~  w 

* t IOTE:  P E l l r E I I T l F S  081 A  SO 
'11.0 '  MEt,11S V A L U E  

0 .  0 . 0  1 1. 0 . 0 0  
I 0 .  0 . 0  0. 0 . 0  

0 .  0 . 0  0. 0 . 0  
0 .  0 . 0  LO. 0 . 0 2  

0 . 0  0. 0 . 0  
0 .  0 . 0  0. 0 . 0  

I 0 .  0 . 0  0. 0 . 0  
0 .  0 . 0  0  - 0 . 0  

I 0 .  0 . 0  0. 0 . 0  
I 0 .  0 . 0  0. 0 . 0  

0 .  0 . 0  0. 0 . 0  
0 .  0 . 0  0. 0 . 0  

I _ - - - - - - - - _ _ _ _ _ - - - -  - ----------------- 
1 5 8 9 .  ' 9 9 . 2 9  4 0 2 3 7 .  9 9 . 9 8  

1 0 .  0 . 7 1  1 0 .  0 . 0 2  
1 5 9 9 .  1 0 0 . 0 0  4 0 2 5 7 .  1 0 0 . 0 0  ------------------ ------------------ 

5 2 . 3 3  X E C W M I ( I . W W  

0 . 4 8  0 - 0  
0 . 0  9 7 - 5 7  

4 1 . 9 0  0  - 0  
2 6 . 7 4  X E C W I N W ~ W W  

0 . 5 6  5 1 - 4 4  
I 0 . 0 3  0 .89  
I I 
.TOS-=REE B A S I S .  
IUT D ? I E R ' l l t l E D .  



6 0 0 0  T / D  S R C - I  DEVO P L h N T  SUMMARY M A T E Z I A L  B A L A N C E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T .  D .  V A K I L . 6 / 8 3  

C A S E  - E B H  AT LOW C O N V E R S I O N  R E V .  B Y  T C L , 3 / 8 4  PAGE 3  OF  4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STR'EAM. NUMBER 11 1 2  

F l lASiE I L  I L  
lEl" , f 'ERAIURE. DEG .F I 4 8 8 . 0  4 8 8 . 0  
T E E S S U h E .  P S I A  2 5 . 0 0  I 2 5 . 0 0  

COt lPDNENTS MOL WT L B M R  WTf; L B / H R  WT% I ----------  - - - - - -  ----- ----- - - - 
1 

I I O i A L  MOLTEN 
D E S C R I P T I O N  I 5 R C  csD 

MOLTEN SRC FROM 
CSD 10 
S O L I D I F I C A T I O N .  

SOUR WATER FROM 
C L A U S  1 0  ASWS 

IIYDROGEN 2 . 0 1 6  
N I I R D G E N  2 8 . 0 2  
ARGDII 4 8 . 0 0  
CACDON MOt IOXIDE 2 8 . 0 1  
CACDON D I O X l D E  4 2 . 0 1  
C,ICBOIIYL S U L F I D E  6 0 . 0 7  

0 .  ' 0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  0 .  0 . 0  
0 .  0 .  0 . 0  
0 .  0 .  0 . 0  
0 .  0 .  0 . 0  

M O L T E N  SRC FROM 
CSD TO COKER 

M O L T E N  SRC FROM 
CSD TO E B H  

HYDROGEN S U L F I D E  0 .  0 . 0  0 .  0 . 0  
~II~I~II I  A 1 7 . 0 3  0 .  0 .  0 . 0  
A ~ : ~ O I I I  un C H L O R  I DE 5 3 . 4 9  0 .  0 . 0  
SUL F U h  D I O X I D E  6 Q . 0 6  0 .  0 . 0  
f lET t IA t IE  1 6 . 0 4  0 .  0 . 0  0 .  0 . 0  
E I H A N E  3 0 . 0 7  0 . 0  0 .  0 . 0  I :: 1 PRFPAt IE  44.. 1 0  0 . 0  I 0 .  0 . 0  

I 
I 
I 

B U I A t I E  5 8 . 1 2  
t C5-40'0 DEG F  1 0 6 . 0 0  

400  - 6 5 0  DEG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F 2 4 0 . 0 0  
8 5 0 +  DEG F  425 .00  
ASIl/U!ICOt(V. CARBON * * *  * * M  

D E A S H I I I G  SOLVEt4T u r u r r w  
I IYDROGEN CI iLOf ! l  D E  3 6 . 4 6  
UXYCEH 3 2 . 0 0  
SI IL  T!JR 32  0 6  
COAL M W * * Y Y  
CUKE * * t ! K * *  

Y * * C * M  
* * * C * *  

* * * C * Y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l O T A L ( D R Y )  
GI4 1  ER 1 8 . 0 2  0 .  0 . 0  I 0 .  0 . 0  

' - T O T A L ( I J E T )  ( 2 2 1 6 5 9 .  1 0 0 . 0 0 1  0 .  0 . 0  
------------------------------j------------------l------------------ 
L B  M O L / H R ( W E T )  I M M M W Y U W I ( M *  I 0 . 0  
Mt tSCFD M 1 0 . 0  

M  I 0 . 0  
GPM 4 0 2 . 0 0  0 . 0  
ACI:M M I 0 . 0  I 0 . 0  
MOLCCULAR LIT' I ( M M M W ~ W M Y W M  1 0 . 0  

I - I)t::ISIT'1', L R / C U .  FT I 6 8 . 6 4  I 0 . 0  
- V I S C O S I I Y . L D / F T - I I R  w I 4 8 4 . 0 0 ' .  I 0 . 0  

I 
r 1101E: I ' I ? I :PEET IES  OII  A S n L I D 5 - F R E E  O A S I S .  

' 0  . O '  n E b t l S  V!-LUE NOT D E l E l ! M I N E D .  

0 .  0 . 0  I 0 .  0 . 0  
0 .  0 . 0  I 0.. 0 . 0  

3 2 4 .  0 . 1 5 1  0 .  0 . 0  
1 1 1 3 1 .  5 . 0 2 1  0 .  0.Q 

209633..  9 4 . 5 3 )  0 .  0 . 0  
349 .  0 . 1 6 1  0 .  0 . 0  
2 2 2 .  0 .  0 . 0  

0 .  0 .  0 . 0  
0 .  0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0.. 0  
0 .  0 . 0  
0 .  0 . 0  

0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  

0 .  0 .  0 . 0  ------------------ 
2 2 1 6 5 9 .  1 0 0 . 0 0  0 .  0 . 0  



6000 T / D  S R C ' - I  D.Ff l0 P L A N T  C U f l r A R Y  r A I E E I I L  B A L A N C E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T .  D.  V A K I L . 6 / 8 3  

C A S E  - EBW A T  LOW C O N V E R S l O N  R E V .  B Y  1 C L , 3 / 8 4  P A G E  4 O F  40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S T R E A M  N l l M B E R  16 17 1 8  19 2 0 

5 - P I T  ' JAPOPS 1 I M P U R E  N 2  FROI.1 C O I I V E Y  1t IG N2 R E I U R N  N 2  F R O M  1 C R U D E  N A P I I I I I A  
D E S C R I P T I O N  I F R O r l C C A U S  TO 1 C K T  T O D P U  F R O H  S K I '  10 D P U  O P U  .TO N R S R  I F E E D  10 WC-POF I 
f ' l I A S E  

I DSEu 

I v 
T C r l P E R A T U R E ,  D E G  F  280.0 
P R E S S U R E ,  P S I A  I 14.50 

WOL WT I L B / h R  WT% / ------ I - --- I 

I I Y D R O G E N  
I 

0. 
"Oi6 1 822. 

0.0 
I t 1  I P O G E N  28.02 74.32 
ARGON 40.00 14. 1.27 
CAl?BON n O N O X I 0 E  11.C1 1 0 .  0.0 
C A E D O I I  D I O X I D E  44. Csl 10 . 0.0 
C A R D O N Y L  S l l l F I D E  60.07 I 1. 0.0 
I I Y D E O G E N  S U L  F  I E E  34. B B  8 .  0.0 
AM;~OII I A 17.83 0. 0.0 
Afl : l ( I : I IUM C H L O R I D E  53.i9 I .  0.0 
S U L F U R  D I O X I D E  64.06 ' 3 .  0.0 
H E I I I A H E  16 .'I4 - 0. 0.0 
€ I I I A l I E  30.57 0. 0.0 

7 PPOrAtIE 44.10 0 .. 0.. 0 
W B l I I A t l E  55.12 I I: 0.0 C5-400 D E G  F 106.00 0.0 

400 - 650 DEG F 166.60 0. 0.0 
650 - 850 D L G  F 2'10.00 I :. 0.0 
8504 D E G  F  425.00 0.0 
h 5 I I / U I I C O t I V  CAR B D N  * * **:** 0 0.0 
D f . A S I I I t : G  S O L V E : I I  W I ~ W Y I Y  1 :. 0.0 
I I Y P R O G E N  C I I L O R I  D E  36 -66 0.0 
O X Y C E I I  32.00 252. 22.78 
5111 F U R  32.06 0. 0.0 
COAL M Y N B M M  0. 0.0 
C O K E  M M X S M I !  I :: 0.0 

@ l Y Y B l t Y  0.0 
M W W i M H  0. 0.0 
Y * * X * *  0.0 ------------------------------ 

I O I A L ( D C Y )  I lC138. O. 9 8 . 3 7  - 1d.3 I ER 18-02 I a. 1.63 
l O l A l ( b 1 E T )  1106 .  100.00 ------------------------------ - - - - - - - - - - - - - - - - - -  

K O L E C U L  A L  !.IT I( i 2 6 . 6 8  
DCIISITY , L n / c u .  F T  I I e.05 

i - 
- V I S C U S 1  I Y ,  L R / F I - H R  N I '9.05 1 

'0. 0' I l E A l I S  V A L U E  I I C T  D E I  E R M I I I C O .  



6 0 0 0  T / D  S R C - I  DEMO P L A N T  SUMMARY WATERIAL  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T .  D .  V A K I L , 6 / 8 3  

CASE - EBH AT LOW CONVERSION REV.  BY T C L . 3 / 8 4  PAGE 5  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

f'IlASE 
IEMPERATURE. DEG F  
Pf!CSSURE. P S I A  

CRUDE n . 0 .  F E E D  I L P  orr G A S  FROM NAPIITIIA FROM CDND FROM NETH I CRUDE H . O .  F E E D  
TO NC-POF I NC-POF DEA 

NC-POF TO Nt lT 1 0  ASWS I TO I IOF-POF 
I I I 

COflPONENTS LB/HR WT% LB/HR WTZ LB/ I IR  WT% I L B R  WT% LB/HR WT% I - - - - - - - - - -  ------ - - - - -  --- ----- --- - - - - -  --- - - - - -  - - -  - - - - -  - - -  I I 
HY DE OGEN 2 . 0 1 6  
N I I F O G E t I  2 8 . 0 2  
APGON 4 0 . 0 0  
C:.IIE.ON t l O t l O X I D E  2 8 . 0 1  
C4R7ON D I O X I D E  + . 4 . 0 1  
CARGOtlYL S I J L F I  DE b 0 . 0 7  
I l Y D f  OGEN S U L F I D E  3 4 . 0 8  
d t l n O t t l A  1 7 . 0 3  
A I l H l l t l I U M  ' C H L O R I D E  5 3 . 4 9  
S l l LFUR D I O X I D E  6 4 . 0 6  
MET t IAt IE 1 6 . 0 4  - E 1Hh:IE 5 0 .  O?  

I I ' E O r A N E  G 4 . 1 0  
, E ! J I A N E  . 5 8 . 1 2  
C 5 - 4 0 0  DEG F 1 3 6 . 0 0  
4 0 0  - 6 5 0  DEG F 1 6 6 .  0 0  
6 5 0  - 8 5 0  DEG F  2.30. 0 0  
8 5 0 '  DEG F 4 2 5 . 0 0  
ASH:UNCO~IV CARBON w*r**w 
i ' F f i 5 I l I t I G  .SOLVEt IT  Y R W W W *  
! ; I  I.'POGEN CllLOf!!DE 3 6  : 4 6  
OXYGEN 3 2 . 0 0  
SULFUR 3 2 . 0 6  
.;nni Y M S W Y Y  
5 f ) K E  W M Y Y Y M  

* * I N Y *  
l i * M W * *  
* M l i M * M  .............................. 

TOT.1L-( DRY 
-- b!AT EE 1 8 . 0 2  

I O I f i L ( b 1 E T )  ------------------------------ 
L B  f l O L / H R ( C I E I )  M 
t?r lSCFD M 
crn Y 
ACI'?l li 
MOLECULAR LIT Y 

l4 i i i - D ~ ~ I S I I Y . L B / C U . F T  i 5 0 . 1 0  0 . 9 7  s o .  i a  6 1 . 2 2  53.6) 
- \ ' 1 5 1 0 5 1 l Y  . . l D / F I - t I R  M 0 . 5 4  0 . 7 2  

I 
! 0 . 6 1  I 0 . 8 1  I I I 
I I I I I I 

r t t 0 T E :  i 'Rr)f 'Cl lTIES 011 A S O L l @ S - r r ! E E .  B A S I S .  
' 0 . 0 '  m:r.t's V A L U E  1101 DETERIII~IED. 



6 0 0 0  T /D  SRC- I  DEfiO PLAf lT SUNNARY M n l E R I A L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T .  D.  V A K I L . 6 1 8 3  

CASE - EBH A T  LOW CONVERSION REV. BY 1 C L , 3 / 8 4  PAGE 6  OF 40  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUtlDER 2 6  2 7  2 8  2  9 3  0  

DESCRIPTION 

PHASE 
TFi l rEPATUEE. DEG F 
PRESSUEE, P S I . %  

COflf'OlIENTS - - - - - - - - - -  MOL W T  ------ 

11YDEOGEN 2 0 1 6  
N I  ICOGE'I 2 8  0 2  
ARGOtl 4 0  0 0  
CARROH MONOXIDE 2 8  0 1  
CAR0011 D I O X I D E  44. 0 1  
CAP.OOIlYL SULFIDE 6 0  0 7  
IfYD!i'OFEW SULF IDE  3 4  0 8  
A I~~OI I I  A 1 7 . 0 5  
AI:tlONIUM CHLORIDE 5 3 . 4 9  
SULFUR D I O X I D E  6 4 . 0 6  

T f l E I t I A N E  1 6 . 0 4  
I f  IIAt:E 308. 0  7 

cn f EOPAt(E 4 4 . 1 0  
BUIAt IE  5 8 . 1 2  
l.5- '$00 DEG F 1 0 6 . 0 0  
6 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F 2'80.00 
850, DEG F 425, .00  
ASll/UllCOt4V CARBON w X * % * M  
R5ASl I I t lG  SOLVEtI I  YMI IFYM 
IlYDEOGEN CHLORIDE 36 .Q6 
OXYGEII 3 2 . 0 9  
SUL F'JR 3 2 . 0 6  
COAL M K M b X l  
COKE I I M M ~ M W  
I ICII 2 7 . 0 3  
NO 3 0 . 0 1  

* * * b * Y  ------------------------------ 
TOTkL(DRY - U,l I E R  1 8 . 0 2  
I O T A L ( I I E T )  ------------------------------ 
1 0  t lOL/HE(L IET l  5 
I1:lSCFD 9 
crn w 
A  C  1'11 W 
tlOLECULAR I JT  3 

.-. DENS1 TY,LB/CU. F r  f 
-V ISCUS1 1 Y . I  O/FT-WR b 

SOUR CIATER FROM HP REC'fCLE N2  RAW GAS FRON ( A/G FROM NU1 T O  H . P .  OFF GAS 
FROM ll:i(SR TO GKT TO RGC 

I 
NUT TO ASWS / FROM t B t l  TO DEA I 

GK T I I 



6 ' 3 0 0  T / D  S R C - I  DEMO P L A N T  SUMtlARY M A T E L I A L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. 0. V A K I L , 6 / 8 3  

CASE - EBN AT LOW CONVERSION RCV.  BY 1 C L , 3 / 8 4  PAGE 7 OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUMBER 3  1 3 2  

I tIP HAPWTIIA FROM L P  OFF GAS FROM 
D E S C R I P T I O N  I EBH 10 NC-POF EBH TO DEA 

I 
rtt t iSE v 4 L i v 
I F F I P E E A I U R E ,  DEG F  1 1 1 . 0  I 1 1 0 . 0  
r R E 5 5 U R E .  P S I A  5 0 0 . 0 0  I 1 1 5 . 0 0  

HYDROGEN 
N l T E O G E N  
ARGC I1 
CARCOII MOI IOXIDE 
C A R E O N  D I O X I D E  
CAPC0:IYL S l l L F l C E  
1IYUI;'OGEN S U L F I D E  
All?lDNI A 
r.r:notcr un CIILORIDE 
5\11 FUR D I O X I D E  

++ME1 I IA I IE  
1 F I I I I N E  

~ ~ ' R O I ' A ~ I E  
GL l l t<NE 
C 5 - 5 0 0  OEG F 
5 0 0  - 6 5 0  DEG F  
6 5 0  - 8 5 0  DEG F 
8 5 0 ,  DEG F  
f i S l l i U t I C O t l V  Ch.RRON 
I'!:ASIIIIIG SOLVE! I I  
I!VCIIOCE:~ CIILOCI DE 
O I Y G I I I I  
SULFUR 
C 0.l l 
CUKE 

1 0 T A L ( D R Y )  - K.1 I ER 
TOTAL Ib lET  

L P  I l A P t I I t I A  FROFl M . O .  FROM EBH 
EBH TO NC-POF TO NC-FOF 

I 
HO FROM EDH TO 1 
HOF-POF I 
I N C L  STREAM 3 6  1 



6 0 0 0  1 / D  S R C - I  DEMO P L A N l  SlJf i l lARY M A T E R I A L  BALANCE - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

STREAM ttUl lDER 3 6  3  7 

SEE 5 l R E A M  35 F:OLIEN I S 1  FROM 
D E S C R I P T I O N  

S O L I D I F I C A T I O N  

T .  D .  V A K I L . 6 . / 8 3  
CASE - EBH AT LOW CONVERSION REV.  BY 1 C L , 3 / 8 4  PAGE 8  OF 4 0  

T E I I ~ E E A T U R E .  DEG F i 0 . 0  6 8 6 . 0  
FRE5SURE.  P S I P  0 . 0  [ 1 1 5 . 0 0  

COMP0I;ENTS MOL WT LB/HR WT% - - - - - - - - - -  ------  - - - - -  - - - 
I 

HYDROGEN 
141 I f?OGEl I  
ARGON 
CARDON MOtIOXI  CE 
CARBOII O I O > I I D E  
CALBONYL S U L F I D E  
HYDROGEN S U L F I D E  
AP;PlOtl I A  
Ar:I lOttIUM Z I I L O R I D E  
SULFUR D I O X I D E  
M E I I I A N E  - E l t l A N E  

cln PROPAtIE 
o u r A t I E  
C 5 - 4 0 0  DEG F 
4 0 0  - 6 5 0  DEG F 
6 5 0  - 6 5 0  DEG F 
8 5 0 ,  DEG F 
ASH/UNCOIIV CARBON 
D E A S H I N G  SOLVEtIT 
I I IDROGEN C t l L O R I  DE 
OXYCEIt 
SULFUR 
COAL 
COKE 

LR MOL/HR(WET M 
t l l lSCFD N 
Gl't l  M 
A C ~ I I  N 
~ I O L  ECULAF! I.IT u 
P E t I S I  TY. I .B/ClJ. FT  M 

y \ f ~ ~ ~ ~ ~ ~  IY . L O / F  I-IIR u 
i i 

M 1101E: I'=ERIIES 01; A  S O L I D S - F S E E  O A S I S .  
I 

' 0 . 0 '  r iEr.NS V X L ~ E  110: DEIEFI~IIIIED. 

- 
WASH WATER FROM 
RGC-ESP 7 0  GKT 

SOUR GAS FROt l  
S H I F I  10 ASWS 

L P  OFF G A S  t  KOf l  
COKER TO DEA I 

i 



6000 T / O  S R C - I  OEflO P L A N T  SUP1MAR.Y M A T E R I A L  B A L A N C E  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
T .  0 .  V A K I l . 6 / 8 3  

C A S E  - .EBH AT LOW C O N V E R S I O N  R E V .  B Y  T C L . 3 / 8 4  PAGE 9 OF 40 

STREAM WUMDER 4 1 4 2 4 3 4 4 4 5 

I t l A P l I I t \ A  FROM I N . O .  FROM COKER 1 GREEN COKE FROM I COKE FROM C A L C .  I 1 . 0 .  FROM 
D E S C R I P T I O N  I COUCR 1 0  I l C - P O F  I lo NC-POF I COKER 10 I K I L N  TO C A L C .  I I I O F - P O F  10 SRC 

C A L C I N E R  COOLER 

P I I A S E  L  L  
1 E f l P E R A T U R E .  DEG F 115.0 458.0 
PRESSUEE.  P S I A  137.00 I 115.00 

HYDROGEN 2.016 
N l l E O G E N  28.02 
ARGOII 40.00 
Cf*EBON M O t I D X I D E  28.01 
CACDOM D I O X I D E  44.01 
CARBOMYL S l l L F l D E  60.07 
HYnROGEN S U L F I D E  34.08 
k l l t l O N  I A 17.03 
PI I I IU I I  I U M  C H L O R I D E  53.49 
SULFUR.  D I O X I D E  64.06 
r lE lH ,AHE 16.04 - ~ I I I A I I E  30.07 

cln I . P O ~ A M E  44.10 * BUTANE 58.12 
C 5 - 4 0 m  DEG F 106.00 
COO - 650 DEG F 166.00 
650 - 850 OEG F 240.00 
8504 DEG F 425.00 
ASII/UIICO~IV CARBON I M Y  I M Y  
O E A S I I I I I G  SOLVEI IT  I I Y X Y I  

I IYDROGEN C I I L O R I  DE  36.46 
OXYGEM 32.00 
SULFUR 32.06 
COAL 1 1 1 1 1 ~  
COKE n n n n t c w  

Y I n I n M  
' * Y Y * * Y  
M I W Y I M  ------------------------------ 

TOTALCDRY)  
VA I ER 18.02 

--IOIAL (.WET) ------------------------------ 
L B  M n L / l l R ( W E l )  I 
f l l l S C F C  I 
GPm M 
A C F f l  I 
MUL'FCULAE K T  Y 

Y  - O E I t S I  T-Ye L R I C U .  F T  
,V.ISCOSl'lY, L B I F l - H R  I 

* :I0-l f : 'f'rOI'E'! I I.ES  011 A ST 
'0. O r '  r l C A I I S  JVALUE 

0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
2. 0.10 
0. 0.0 
0. 0.0 
0. 0.0 
1. 0.05 
2. 0.10 
4. 0.20 
6. 0.3(1 

1912. 97.06 
43. 2.18 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 ------------------ 

1970. 100.01 
0. 0.0 

1970. IOO.0C ------------------  
'18.68 
0.0 
4.88 
0.0 

105.4' 
5 0 . 3 C  
0.82 

I D S - F R E E  B A S 1 5 .  
101 0ETERM:tIED. 



6 0 0 0  110 S R C - I  DEnO P L A N T  SUnMaRY H A T E R l A L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T .  D .  V A K I L , 6 / 8 3  

CASE - EBH A T  LOW CONVERSIOK REV. BY T C 1 , 3 / 8 4  PAGE 1 0  OF 6 0  ----------------------------- 

STREAM N U ~ ~ B E R  4 6  4 i 6 8  4  9 5 0  

WAS11 W  RECYCLE 
D E S C R I P T I O N  F R O 0  WASlt W I  I 0  

GK I 

PI IASE i L  
T E n P C P A I U R E ,  DEG F 9 6 . 8  
PRESSURE. P S l A  9 2 . 8 0  

i lYDROGEN 
Iii lP.OGEN 
ARGOII 
CARBON ~ O t l O X l D E  
CARBON D I O X I D E  
CARGOIIYL S U L F I D E  
IIYDEOGEN S U L F I D E  
I' t:;XllI I A 
bi:VOll  I U M  C H L O R I D E  

. S U l  FUR 010x1 DE 
K C  I I I A I I E  
7 t l l l A t l E  
a TCLIPANE 
0 PUTA:IE 

C 5 - 4 0 0  DEG F 
GO0 - 6 5 0  OEG F 
6 5 0  - 8 5 0  CEG F 
t 5 0 *  DEG F 
ASl l / lJ l lCONV CARnOH 
DCASIIIIIG S o L v E l l r  
I IYUPOGEII C I I L O R I  OE 
OXYGEl4 
S U I  FUR 

MOL WT ------ I L B I H R  WTX -----  --- 

-.- -. 

con1 Y Y M I ( Y O I .  
Cl lVE * *  x !! * g: 
C l l L O F l D E  I O N S  3 5 . 4 5  
S Q D l t l I l  I O I I S  2 2 . 9 9  
1IYD;IOGEN I O l ( S  1 . 0 1  ------------------------------ 
T O I A L ( 0 E Y )  - L!P. I ER 1 8 . 0 2  
1 I l I A l  (1 lET)  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
L B  I l O L / H R ( W E I )  Y 
n ! l sc f :D  r 
CI ' I I  r 
ACf.f l  Y 
I:OL E C U l  AR Ie1T Y 

Y - D E : I S I l Y ,  L R / C U .  Fr 
. .V ISCOSITY.  L D / F i  -1I.R r 

O I L  SCRUB F.G. WASH W. FRO11 
F R O n  HPU YO G K 1  7 0  WASII W 1  I F . G .  HEADER 

RETURK WATER 
FRO11 FOND TO I 
1dASH UT I 

SLUDGE EFFLUENT 

POIID I 

1 5 0 . 0 0  I 
I 

L B I H R  WT% 1 ----- - - -  I 

I I I I I I 
r I i O I E :  P C P " € R T I E S  U I I  A S I )L IUS-FREE B A S I S .  



6 0 0 0  ;I/D S R C - I  DEMO P1AN.T SUI:rlARY MATERIAL  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T .  D .  V A K I L . 6 / 8 3  

CASE - EBH AT LOW CONVERSION REV.  BY T C L , 3 / 8 4  PAGE 11 OF GO . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREA'l NUMBER 5  1 5  2 5  3  5 4  5  5  

D E S C R I P T I O N  

PI IASE 
TEl lPERATUFE. DEG F 
PRESSURE. P S I A  

HYDROGEN 
NITROGEN 
CRGOH 
CARBON t lONOXIDE 
CARBON D I O X I D E  
CARBOIIYL S U L F I D E  
HYDROEEN S U L F I D E  
ArItlUN I A  
AIlI!OMIUN CI ILORIDE 
SULFUR D I O X I D E  

M METHANE 
&, E l l t A H E  

PROl'AtIE 
D U l A l l E  
C 5 - 4 J O  DEG F 
GO0 - 6 5 0  DEG F 
6 5 0  - 8 5 0  DEG F 

RSG FRO3 RGC TO COtiD FRO;I S R C  
S I i I F T  TO ASWS 

8 5 0 4  DEG F 4 2 5 . 0 0  1 0 .  0 . 0  I 0 .  0 . 0  
AStl/UtICOtiV CARBON M M M M M U  I 0 .  0 . 0  0 .  0 . 0  
PEASI I I t IG  SOLVEtlT I ~ W M V U  0 .  0 . 0  0 .  0 . 0  
! ; r  I'EOGEN CHLORIDE 3 6 . 4 6  0 .  0 . 0  0 .  0 . 0  
OXYGEt4 3 2 . 0 0  0 .  0 . 0  . O .  0 . 0  
SUL TUR 3 2 . 0 6  0 .  0 . 0 .  0 .  0.0 

'COAL W M O ( M M M  0 .  0 . 0  0 .  0 . 0  
CCIKE M V J ( * I W  0 .  0 . 0  0 .  0 . 0  
ttCt1 2 7 . 0 3  1 9 .  . 0 . 0 1  0 .  0 . 0  

i * J ( * n *  0  .. 0 .  0 . 0  
W W * W M M  0 .. 0 . 0  .............................. 

l O T A L ( D F Y )  0 . 0  
- V'AI ER 1 6 . 0 2  1 0 0 . 0 0  

TnTAL (I4ET 1 0 0 . 0 0  
- - - - . - - - - - - - - - - - - - - - - - - - - - - - - - -  

I I I 
'4 1101E: T l l : lPECI I L ;  011 A  S O L I D S - F R E E  , B A S I S .  

' 0 . 0 '  I1EAl:S VALUE 1101 D E I E R N I N E O .  

COND FROM S H I F T  
1 0  ,ASLJS 

SOUR WAlER FROM GAS FROM 
EBII. T O  ASNS C A L C I t l E R  COOLER 

1 0  C A L C I N E R  K l L N  

L i v 
1 2 5 . 0  I 3 0 0 . 0  

8 5 . 0 0  1 
I 

1 4 . 5 0  I 

L B I H R  WT% I L B I H R  
I 

----- --- - - - - -  "I" I I 



6 0 0 0  T /D S R C - I  OEnO PLANT 5Ut;MARY MAT'ERlAL BALANCE - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
T .  D. V A K I L , 6 / 8 3  

CASE - EBH AT LOW CONVERSION REV. BY T C L , 3 / 8 4  PAGE 1 2  OF G O  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUMnER 5  6 

FLASW GAS FROM 
D E S C R I P l l O N  CbLC SCRUB FL 

DRUM - CALC K I L N  

S H I F T E D  i Y N G A S  SOUR WATER FROM 
FROM S I I I F T  TO COKER TO ASWS 
SE - EXDL 

SOUR WATER FROM T O l A L  MAKEUP HZ I 
COKER TO ASWS FROM SELEXOL 1 0  I HZ COMP & n E T H  I 

PIIA5E V 
TEIlt 'ERATUEE. DEG F 1 1 5 . 0  
PRESSURE, P S I A  9 5 . 0 0  

1;YDROGEN 2 .  C 86 
ti 1 1  ROGtN 2 8 . C Z  
APGON 4O.CO 
CARBON MONOXIDE 2 8 . C I  
CARDON D I O X I D E  4 4 . C l  
CARBONYL S U L F I D E  6 0 . 0 7  
HYORO5EN S U L F I D E  3 4 . C )  0 .  0 . 0  I AItMOItI A  1 7 . 1 3  0 .  0 . 0  
AI!1<(ItlIUfl CHLORIDE 5 3 . 6 9  1 0 .  0 . 0  
SULFUR D I O X I D E  6 4 . C 5  
I lET tIANE 1 6 . 1 5  - T l l l t . N E  3 0 . 1 7  ' I'ROPAIIE 4 4 . 1 0  z BUIAt IE  5 8 . 1 2  
C 5 - 4 0 0  DEG F 1 0 6 . 1 0  
5 0 0  - 6 5 0  DEG F 166.CO 
6 5 0  - 6 5 0  DEG F  2 4 0 . 1 D  
8 5 0 4  DEG F 4 2 5 . 1 0  
ASH/UNCONV CARBON *I*** * 
CCASII I t IG SOLVEtI ' I  I W W W B M  
lIYDROGEt1 CHLOE I D E  3 6 . C b  
O X Y G C ~ I  32.1tO 
SULFUR 3 2 .  Ob 
COAL M W Y W + W  
COKE W W W I ~ M  

M U U W T *  
M W W H b *  
R M W W F *  ............................. 

1 0 1 k l ( C R Y )  

- - - - - - - - - - - - - - - - - - m e - - - - - - . - - - -  

LB HOL/HR(I4EI  ) M  
t1:lSCFD w 
Cl ' l l  W  

P.CI-n W  

HI11 ECULAR WT w - OFNSITY,LR/CU.FT I 
- U I S C O S I  I Y .  LO/FT-I IR w 

N t:01E: PRUPERTIES Ot1 4 CC 
' 0 . 0 '  ME.lNS VALUE 

I D S - / F E E  B A S I S .  
I 0 1  DEI~ECMINED.  



6 0 0 0  T / D  S R C - I  DEMO P L A N T  SUMMARY M A T E R I A L  B A L A N C E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T .  D .  V A K I L . 6 / 8 3  

CASE - E B H  A T  LO!J C O N V E R S I D N  R E V .  B Y  T C L , 3 / 8 4  P A G E  1 3  OF  4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUMBER 6  1 6  2  6  3 

I A C I D  GAS FROM 1 C 0 2  VENT GAS I C A L C  K I L N  O F F  
D E S C 9 I P T I O N  I ~ ~ L E X O L  TO I FROM SEI.EXOL T O  G A S  T O  CALCIIIER 

C L A U S  S I I I F T  E X C H  . I SCRUBBER , 

i P I { A S E  V  V V + A  
I E M r E R A T U R E ,  DEG F  1 0 5 . 0  9 2 . 0  1 6 5 0 . 0  
PKESSWRE. P S I A  2 4 . 5 0  1 2 0 . 0 0  1 4 . 4 0  

COFl rOHENTS PlOL WT I LB1119 WT% L B / H R  WTZ L  B I H R  WV% - - - - - - - - - -  ------ - - - - -  ----- --- - - - - -  - - - 
tlYDROGEN ,, 2 . 0 1 6  ' 0 .  0 . 0  3 7 .  0 .  0 . 0  / N I  l l?OGEt t  2 8 . 0 2  0 .  3 0 4 2 1 .  1 0 . 5 8  2 2 9 6 4 2 .  6 5 . 0 0  
ARGOII ' 4 0  .OO 0 .  0 . 0 0  , 0 .  0 . 0  

O . O 1 l  

CARDOH n O N O X I D E  2 8 . 0 1  0 . 0  7 5 .  0.03 0 .  0 . 0  
CAEBOH D I O X I D E  . 4 4 . 0 1  2 0  3 2 0 .  7 3 . 9 9  2 5 6 7 7 1 .  8 9 . 3 ~ 1  3 1 0 6 1 .  9 . 3 6  
CARDOIIYL SUL F  1 DE 6 0 . 0 7  4 .  0 . 0 1 1  1 8 .  0  . 0'1 1 0 .  0 . 0  
HY DSOCEN SUL F  I D E  3 1 . 0 8  1 6 5 8 6 .  2 3 . 9 8  1 .  0 . 0 0 l  0 .  0 . 0  
Arl:lON 1  A  1 7 . 0 3  0 .  0 .  0 . 0  0 .  0 . 0  
A t l l lO I4 l  lrfl C l l l  OR1  DE 5 3 . 4 9  0 .  0 .  0 . 0  0 .  0 . 0  
SULFUR D I O X I D E '  ' . 6 4 . 0 6  0 . 0  3 7 0 .  0.1(1 
r i ~  IIIAVE 1 6 . 0 4  0 . 0  7 .  0 . 0 0  0 .  0 . 0  

" E I I I A N E  3 0 . 0 7  0 .  0 .  0 .  0 . 0  
& PROPAt iE  4 4 . 1 0  0 .  0 .  0 .  0 . 0  " OIITAI IE 5 8 . 1 2  0 .  0 . 0  I :: C 5 - 4 0 0  DEG F 1 0 6 . 0 0  0 . 0  0.  0 . 0  0 .  0 . 0  

4 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  1 0 .  0 . 0  0 .  0 . 0  0 .  0 . 0  
6 5 0  - 8 5 0  DEG F 2 4 0 . 0 0  1 0 .  0 . 0  0 .  0 . 0  0 .  0 . 0  
8 5 0 4  D€C F 4 2 5 . 0 0  1 0 .  0 . 0  0 .  0.0.  0 .  0 . 0  
ASH/UIICOIIV C A R B O N  * r r r * *  1 0 .  0 . 6  0.  0 . 0  0 .  0 . 0  
I!I A S I I I  I IG  S O L V E I I I  ' N V U ? ~ ~ W  I 0 .  0 . 0  0 .  0 . 0  0 .  0 . 0  
IIYDI;flCEI4 Cl tLOR I D €  3 6 . 4 6  0 .  0 . 0  0 .  0 . 0  0 .  0 . 0  
OXYGEt i  3 2 . 0 0  0 .  0 . 0  0 .  0 . 0  2 4 8 7 7 .  7 .04  
SULFUR 3 2 . 0 6  0 .  0 . 0  0.  0 . 0  0 .  0 . 0  
COAL Y * I ! * * U  0 .  0 . 0  0.  0 . 0  0 .  0 . 0  
C0Y.E * M I ! * * *  0 .  0 . 0  0 .  0 . 0  1 2 .  O . O C  

*I!**** 0 .  0 .  0 . 0  0 .  0 . 0  
*I**** 0 .  0 . 0  0 .  0 . 0  
I***** 0 .  0 . 0  0 .  0  .o  0 .  0 . 0  ------------------------------ ------------------I------------------ ------------------ 

I - * : : D I E :  P C O P E E T I E S  (111 A  S O L I D S - f R E E  D f i S I S .  
I I 

' 0  . O D  1 1 C Y l S  V A L U E  NOT DEIERP l l i - (ED .  

FROCESS COND 
FROM C S D  TO SRC 

TOTAL  S . W .  TO 
ASWS I 



6 0 0 0  T / D  S R C - I  DEtlO PLANT SLIplMbRY PIATERIAI! BALAtlCE 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - -  

T .  0 .  V A K I L , 6 / 8 3  
CASE - EBH AT LOW CONVERSION REV. BY 1 C L , 3 / 8 4  PAGE 1 4  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

r i l r ,SE V I Y L  L  
I I i v 

IEI IPLRATURE. DEG F  I 4 1  0  1 8 0 . 0  4 1 8 . 0  1 2 5 . 0  1 1 0 . 0  
ri?ESSUEE. P S l A  I 6 0 . 0 0  1 2 4 . 7 0  2 5 . 0 0  1 8 4 0 . 0 0  1 4 5 . 0 0  I I I 

STRERM NUHOER 6  6  6 7 6 8  6 9 7 0  

1 0 2  i R O r  ASU TO . OFF GAS FR.OH L IGHT SRC FROM SOUR WITER FROM TOTAL HP GAS -- 

IIY DROGEN 
Ill IEOGEN 
AEGOII 
Ch4BON MONOXIDE 
Ch8 tOH D IOX IDE  
CfiRBOIlYL S l l l F l n E  
IIYDCOGEN SULFIDE 
P t l l lO l l l  h  
PI;I:ON I UM CIILOR I D E  
SIILI 'U!? D I O X l D E  6 4 . 0 6  
KETIIAIIE 1 6 . 0 4  

7 b. 1 I IAIIE 3 0 . 0 1  
TROrANE 44.1C 
O l l l  A l l€  5 8 .  li 
CS-COO DEG F 1 0 6 .  O C  
5CO - 6 5 0  DEG F ,  1 6 6 .  O G  
6 5 9  - 8 5 0  DEG F  2 4 0 . 0 0  
P 5 0 +  DEG F 425.0C1 
fiC.lI/U:4CO!IV CARBON Y N * w * f  
i'' ASI I l t lG  SOLVEIIT ~ M Y Y Y E  
! I ,  11WGEtl CHLOEIDE 36 .46  
UEYCEN 3 2 . 0 0  
SUL 1UR 3 2 . 0 6  
cnAi I * * I Y I  

C(IKE I U Y Y Y I  
Y Y Y Y * .  
I I i Y U l  
M Y Y Y Y X  .............................. 

TOTAL(D!tY) 
W A  1 ER 1 8 . 0 2  

- T O T A L  (LIET ) ------------------------------ 

FEE0  TO HP DEA I DESCRIPTION 1 G<T ASWS TO CLAUS CSD TO SRC SRC TO ASWS 



6000 T/D S R C - I  DEt l0 .PLANT SUl l f lARY MATERIAL  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. D .  V A K I L , 6 / 8 3  

CASE - EBH AT LOW CONVERSION REV.  BY T C L , 3 / 8 4  PAGE 15 OF G O  

I TOTAL L P  GAS TOTAL H . P .  DEA H . P .  OFF GAS 
D E S C R I P T I O N  I FEED DEA OFF GAS FROM DEA TO ti2 

COPlPR 

P l lASE V  V V 
I r r l P E E A T U R E .  DEG F 110.0 110.0 110.0 
PRESSLIRE, P S I A  100.00 1785.00 1785.00 

I 

HYDROGEN 
N I 1  ROGEN 
ARGOll 
CAliBUR MONOXIDE 
CARBOM D I O X I D E  
CARBOMYL S U L F I D E  
IIYCCOGEN S U L F I D E  
AMt lO t l lA  
A l l l !O t l iUM CHLORIDE 
SI)LFUP D l O X I D E  
PlElHANE 

7' EIH, IHE 

MOL WT LB/HR WT% LB/HR LJT% LB/HR WT% - - - - - -  ----- ----- - - - - -  - - -  

.& PPOPt l I lE 44.10 
'm BU1.AIIE 58.12 

C5-400 DEG F 106.00 
400 - 650 DEG F 166.00 
650 - 850 DEG F 240.00 
850, DEG. F 425.00 
ASN/UIlCONV CARBON * * * n * *  
D E A S H l H G  SOLVEHT W * . M M M W  

. tIYDROCEN CtlLOR I D E  36.46 
OXYGEII 32.00 
SULFUR 32.06. 
COAL ~ ~ w w ~ ~  
CUKE W I Y M U I  

* * * * I *  
****It* 
M * * M * *  .............................. 

T O T R L I D R Y )  
L'A I E  R  18.02 

- ' r f lTr \ 'L* :WET) 
. - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

L  B  t lOL / I IR(WEI ' )  I 
C;?lSCFD M 
GI'tl M  
P C f  fl I 

H . P .  OFF G A S  I ACID G A S  FROM 
FROM DEA TO HPU DEA/Nt lT TO CLAUS 

1 I I I I I 
r N O I E :  CROI'EZITES: O l l  A. SOL I D S - F R E E  B A S I S .  

'0.0' tlE,lWS VAL'UE: NO1 OEIERf? INEO.  



5 0 0 0  T / D  S P C - I  DEMn P L A N T  SUnMARY M A T E R I A L  B A L A N C E  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

S I R E A M  NIJMRER 

I IYDROGFN 
K l l E O G C t I  
APGON 
CARBON PlONOXIDE 
CARGUl l  D I O X I D E  
CARBOtIYL S l IL  F I D E  
t IYDROGEN S U L F I D E  
A11111l11 A  
p r i l i o l d l u n  CI ILOR~DE 
S l l L F U R  D I O X I D E  
RE I t i A N E  

7 E r H H h E  
or PEOPt . t lE  

R I I I A I I E  
C 5 - 4 0 0  DEG F 
4 0 0  - 6 5 0  DEG F 
6 5 0  - 8 5 0  DEG F 
8 5 0 4  DEG F 
ASl I /Ut ICOt IV CARDON 
D F A S H I N S  SOLVENT 
I I Y D ~ O G E I I  CI ILOR LDE 
OXYGEI I  
SULFUR 
C!)AL 
CUKE 

1. D .  V A K I L , 6 / 8 3  
CASE - E B H  A T ' L O W  C O N V E R S I O N  R E V .  B Y  T C L , 3 / 8 4  P A G E  1 6  OF 4 0  

R E S I D U A L  FUEL  SOUR t12Q F L A S H  
GAS F R O 3  L P G  TO G h S  FROP SRC TO 
t l P U  FUEL  GAS HDR C L A U S  

WATER B L E E D  1 LIATER B L E E D  
FROM DEA TO ASWS I F R O l l  DCA TO ASW5 

R E C Y C L E  H2 FROM 1 
l l P U  TO H Z  COt lPR i 



6 0 0 0 .  T / D  S R C - I  DEMO. PLANT SUMMARY MATERIAL BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T .  D .  V A K I L . 6 / 8 3  

CASE - EBH AT L:OW CONVERSION REV. BY T C L , 3 / 8 4  PAGE 1 7  OF. 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM Nl l r lO tR 8  1 8 2  8  3  

R E J E C I  GAS FROM REACTIVATOR K/O CON0 FROM 
DESCRIPTION III'U TO LPG GAS FROM LPG TO: BSRU 1 0  ASWS 

I lPU 

Ft iASE V  V  1 
IEI IT 'ERAIURE. DEG F 5 7 . 2  1 .  1 8 9 . 0  0 . 0  
PRESSURE, P S I A  2 0 . 0 0  1 2 0 . 0 0  0 . 0  

I I 
MClL WT' ------ I ,  

tlYDROGEN 2 . 0 1 6  
H  1  1 LOGEN 2 8 . 0 2  
ARCON c O . 0 0  

*CFRBON MONOXIDE - 2 8 . 0 1  
CARBOII D I O 2 I D E  t . 4 . 0 1  
CARBIIIIYL SUL.FIOE. e.0.07 
tIYDOOGEN S U L F I D E  5 4 . 0 8  
A t l I lO1~I  A  1 7 . 0 3  
Af;I lOll I I IM CtlLOR I D E  5 3 . 4 9  
s lr l rue DIOXIDE 6 4 . 0 6  - I.IEIIIAliE 1 6 . 0 6 '  

b EIHANE 3 0 . 0 7  
u I'POFAIIE 4 4 . 1 0  . 

B U I A I i E  5 8 . 1 2  
C 5 - $ 0 0  DEG F , 1 0 6 . 0 0  
4 0 0  - 6 5 0  DEG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  CEG F 2 4 0 . 0 0  
8 5 0 +  DEG F 4 2 5 . 0 0  
ASH,-UWCUNV C A R B O N  * E n r  w Y 
I )EAZII I l IG SOI.VENI Y T.Y I Y Y 
I1YDCOGE.N Ct lLORIOE 3 6 . 4 6  
OXYGEII j 2 . 0 0  
5111 li UR 5 2 . 0 6  
CflAk Y V Y Y W Y  
C9I:E Y T Y Y Y Y  

Y  E  Y  Y  E.Y 
M 9 Y Y Y W '  
M E M Y M Y  ------------------------------ 

TOTkL(DRY)  
- Ia!A l  ER 1 8 . 0 2  

I U I t ~ L ( W E 1 )  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

A C f i l  n 1 7 6 4 1 . 0 0  1 7 1 0 . 2 0  0 . 0  ' .  
I.'!)L ECULAF! IJT I 2 1 . 4 3  1 9 . 3 4  . 5 4 . 7 5  

Y  
Y  i - 1)1.Il5l I Y . L R / C U . F . l  0 . 0 7  0 . 4 0  

0 0 3  
1, . 0 . 0  

, V I : C O S I l Y , l ~ / f ' T - I I F  0 . 0 3  0 . 0  

L I Q U I D  AROMATICS MAKE UP 112 FRO11 
FROPI'tiPU TO S E l  E X 0 1  TO .HZ 
NC-FDF. 

1 I C"lt"R v 
I 
i 



6 0 0 0  T/O S R C - I  DEKO PLAt';T CUPItlARY Mt ,TERIAL  BALAHCE - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
T .  0. V A K I L , 6 / 8 3  

CASE - EDH A T  LOW C I N V E R S I O N  R E V .  BY I C L , 3 / 8 4  PAGE 1 8  OF 4 0  

STREAPI NllMSER 8  6  8  7 

KECYCLE t I.I:lKEUP FlhKEIJP I12 FROM 
D E S C R I P T I O N  I t 2  FRO11 I12 SELEXOL TO MET" 

COllFR TO SRC 

TIASE 
I 

I v v 
T I t I r E P A I U R E .  DEG F  2 2 4 . 0  6 0 . 0  
TeESSUEE. P S I 4  I 2 9 6 5 . 0 0  1 6 7 5 . 0 0  

t l O L  LIT I LB/HR W 1 1  / L B i H R  WT% ------ I ----- 
--- - - - - -  - -- 

SOUR WATER FEOI.1 I IET t IANATED 112 I IET I IANATED I12 
BSFU 1 0  ASWS I FROM M L l H  1 0  EBH I r R D M  N E r H  1 0  NHT I 

I I I 

CAEROlf 0IO::IOZ 4 4 0 1  1 2 3 1 .  0 .  0 . 0  I  0 .  0 .  0 . 0  1 : ::4 I CARBOIIYL S U L F l D E  6 0 . 0 7  1 0 .  0 . 0 .  0  - 0 .  0 . 0  11 0 .  0 . 0  0 .  0 . 0  1 
t iYDRO5EN SULF l DE 
41~~1011 I A  
F:'iIOIIIL!M CHLORIDE 
SULFUR D I O X I D E  . 
r x  I I~A~IE 

* ' I l lr . l4E 
&, l !!OPAtlE 
03 P U I A N E  

C 5 - 4 0 0  DEG F 
6 0 0  - 6 5 0  DEG F  
f 50 - 8 5 0  DEG F  
8 5 0 t  DEG F 
ASII/IJtICONV CARBON 
C E A S l I I I I G  SOL V E I I I  
I I Y  DP.OGEII C I ILORIOE '  3 6  - 4 6  
DXY T.LN 3 2 - 0 0  
5UL FUR 3 2 - 0 6  
COAL 
COY E  

T O T 4 L ( D R Y )  9 2 1 9 0 .  l 0 0 . @ 0 I  1038:: 9 9 . 9 8  
- L!A I ER 1 8 . . 0 2 -  

I 
0 . 0 2  

I O I A L ( 1 I E T )  9 2 1 9 0 .  1 0 0 . 8 0  1 0 3 8 8 .  1 0 0 . 0 0  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I - - - - - - - - -  
i n  II~L./~IFI(WE.T I 3 1 7 1 ~ 5 5 . 9 2  3 3 6 2  . ~ a  
I1:ISCFD :4 1 5 6 . 3 5  
GI fl Q I 0 . 0  . 0  . o  
ACI 11 

1 
1 4 7 6 . 4 0  

N 7 L L C U L h E  141 5 . 3 7  

4 

3 . 0 9  - D I I I S I I Y , L n / C U . F T  x 1 . 9 6  0 . 3 6  
- \ ' I Z C f ) S I  I Y  . L n / f T - I I R  I 0 . 0 3  i 0 . 0 2  

I I 1 

I ! 0 1 E :  Fl'Ol'EOT I E S  OM A  SOL I D S - F E E E  B A S I S .  
' G . O '  t lEA1lS VALUE NO1 D E I L K f l I I I E O .  



6 0 0 0  T / D  S R C - I  DEt lO P L A N T  S U K I A R Y  M A T E R I A L  B A L A N C E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUt lBER 9 1 92 

D E S C R I P T I O H  
C!ASIE C P U S l  IC 1 S-PRODUCT FROM 
FRO11 DEP T O  
C h L C I N E R  I BSRU c L A U S  

F I I A S E  i L 
I E I I P F R A T U R E ,  DEG F 1 1 5 . 0  
P R t S S U R E ,  P S I A  lE27.00 

T .  D.  V A K I L . 6 / 8 3  
C A S E  - €011 AT LOW C O N V E R S I O I I  R E V .  BY T C L . 3 / 8 4  P A G E  1 9  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

L 
0.0 
0.0 

HYPROrJEN 2.016 2. 0. 0 . 0  
N I I ROGEN 2 8 . 0 2  1. 0 . 0 1  0.0 
AFGOt4 40.00 1. 0 . 0 1  0.0 
CAI'BON PlONOXIDE 29.01 2 .  0.011 0 .  0.0 
CAFBOt I  D I O X I D E  44.01 0 .  0 .  0 .O 
CADBONYL S l l L F I D E  6 0 . 0 7  0. 0 .  0 . 0  
t1YDKOI;EN SUL F I D €  34.08 0 .  0.0 
A l l l l l l t 4 l  A  17.03 0 .  0.0 0 .  0.0 
AI; i1 ' I l I I I IM CHLOG JDE 53.49 0. 0.0 0. 0 . 0  I SULFUR D I O X I D E  6 4 . 0 6  0. 0 .  0.0 
HE1 l l r : I IE  1 6 . 0 4  1 3. 1 0. 0 . 0  
7 E I l I h K E  2. 0.01 0 .  0 : O  

I'EOI'FNE 44.10 1. :::'I 0 .  
0.0 

B II I f ,  t l  E  5 8 . 1 2  0. 0.0 
CS-COO DEG F 0 . 0  0 .  0.0 
400 - 6 5 0  DEG F 166.00 0. 0. 0.0 1 6 5 0  - 8 5 0  D L G  F 240.00 I 0. 0. 0.0 
8 5 0 4  DEG F 425.00 0 .  0 . 0  0. 0 . 0  
A S I I ~ U I I C O N V  CAPBON ".'.' I 0. 0 . 0  I 0. 0 . 0  

T A I L  GAS FROM 
C L A U S  1 0  BSRU 

O E A S I I I I I G  SOL VE'I  I M W W Y Y Y  

t IYDEIICE!l  C l l L O R I D E  36.46 
OY.Y(;tN 3 2 . 0 0  
SULFUR 32.06 
COAL N W M Y E Y  
COKE Y Y Y Y M ~  

C . f U S T I C  40.00 
M Y * * * *  
N Y * N l N  ------------------------------  

I O T A L . ( D R Y )  
- Is'ATEB 18.02 

I ' l l  A L ( I I E T  

L R  l lOL/H4(L. IET 1 N 
F ! ISCFD N 
C f ' t l  Y 

M . O .  PROD FROM M . O .  PRODUCT - 
N C - P O F  I FROM HOF-POF -1 

I I 

ACI11 n I 0 .0 0 . 0  
1101 ECiJLAR I JT  1 8 .  G 2  32.06 

- I l C t I S I T Y ,  L R I C I J .  F T  : 1 6 1 . 9 0  
- V I S C L l ? l  I Y ,  L n / F T - I I R  1.56 

i o . o  
0 . 0  

-.--- P 

4 t l O l E :  F ' E l l P F O I I C S  ('11 A S O L I D S - ! - R E €  B A 5 1 5 .  
'0. 0' 1IE.AIIS V A L U E  NOT D E I C R l ' I t I t D .  

I 

0. 0 . 0  
0 .  0.0 
0 .  0 . 0  
0 .  0.0 
0 .  0 . 0  
0. 0,. 0 

6 7 5 .  4 . 1 4  
0 .  0 . 0  
0 .  0 . 0  ------------------ 

6 8 7 .  4 . 2 2  
1 5 6 0 7 .  9 5 .  7 8  
16294. 100.00 - - - - - - - - - - - - - - - - - -  

8 8 4 . 3 7  
0 . 0  

0. 0.0 
0. 0.0 
0 .' 0 . 0  

9 0 2 .  100.00 
0 .  0 . 0  
0 .  0.0 
0. 0.0 
0 .  0.0 
0 .  0.0 ------------------ 

902. 100.0a 
0 .  0.0 

902. 1oo.oa - - - - - - - - - - - - - - - - - -  
28.13 
0 . 0  

32.80 0 . 0  



. , 
6 0 0 0  T /D SRC- I  DEMO PLANT-SUnnARY 'MATERIA l  BALANCE .................................................. 

T .  D.  VAK IL ,6 ' / 83  . 
CASE -. EBH.AT  LOW CONVERSION REV. B Y  TCL.3/.84 PAGE 2 0  OF . 4 0  . . ........................... . 

STREAM NUMBER . 

DESCRIPTION 

TII.lSE 
IEllPERATURE. DEG F 
PRESSURE* P S I A  

HYDROGEN 
NITROGEN 
ARGON 
CARBON MONOXIDE 
CAEOON D I O X I D E  
CACDOtlYL SULFIDE 
IIYDROGEN .SUlF : IDE 
Allr lONI A i ( 

AI~::OllIUM CHLORIDE 
SULFUR .DIOXIDE 6 4 . 0 6  - tIETtlAlIE 1 6 . 6 4  

.ETItAt4E 3 0 .  C 7  
y PROPAt4E 4 4 . 1 0  

C5 -400  DEG F 
' 00  - 6 5 0  DEG F 
6 5 0  - 8 5 0  DEG F 
8 5 0 4  DEC F 
ASH/UI(CONV CARBON 
CtA5I l I t :C  SOl.VEt'T 
11 fD1:OGEN CIILORIDE. 
OXj'GEII 
SlJ l* f  UR ". 

COAL 
COKE 

REACr F.G. FROtl TOTAL' FUEL GhS 
tIPU .K/O POT 10 FROM HPU TO 
F.G. HEADER F.G. HEADER - . .  

98 

RECO'IERED L. S: 
FROn  HRSR 101 CSD 

COAL 1 0  
- 

PULVERIZER 

t101E: PR f l rERT IES  011 .A SD;IDS-FREE B A S I S .  
I I I I I 

' 0 . 0 '  I IEAt lS VALUE I101 DETERMINED: 



1. D. V A K I L . 6 / 8 3  
6 0 9 0  T/:D SRC- I  DEMO FLANT SU;lMARY MATERIAL BALANCE .................................................. CASE - EBH AT LOW CONVERSION REV. BY TCL ,3 /84  PAGE 2 1  OF 4 0  ............................. 

, . 
S TREAM NUFlBER 1 0 1  1 0 2  1 0  3  1 0 4  1 0 5  

PH,ISE L  V 
TErlPERATURE, DEG F 8 8 . 0  3 0 7 . 6  
PRESSULE, P S I A  3'0 . O,O, 7 5 . 0 0  . 

DESCRIPTION 

COMPONEHTS ---------- 

HYDROGEN 
N 1  TROGEN 
ARCON 
CARBON UOIiOXIDE 
CARBON D I O X I D E  

. CARBOI4YL SULF IDE  
IIYDROGEN SULF IDE  
AKl lU t i IA  , 

AIlI lOll  IUM CHLORIDE 
SUL'FUR DIOXI.DE 
rlETHAtIE 

o E~ I I IA I IE  

TREATED Hf2O TO 
SRC 

2 BUIAI~E- 
C 5 - 4 0 0  DEG F 
5 0 0  - 6 5 0  DEG F 

- 6 5 0  - 3 5 0  DEG F 
. 8 5 0 4  DEG F 

. AStI/UtiCONV CARRON 
DEASII I I IG SOLVEI41 
HYDROGEN CHLORIDE 

. OXYGEtt 

STEAM TO DE.A 

NO1 CIT ------ I LB/HR WT% I LB IHR WTX 1 
- - - - - .  - --  ----- --- 

COKE K Y . Y Y W K .  
* * * M Y *  . . 
K t !  n.* n * 
K M M K W K ,  

--.---------------------------- 
I .  . 

. TOTAL(DRY) 
C I S  IER  1 8 ; 0 2  

' -~OIAL(~IET) ------------------------------ 
L B  rlOL/I1R(WET M 
t:tlSCFD n 

. GFM I 
ACFM n 

STEAM TO SRC 

MOLECULAR WT n - DGtI.5111,LB/CU.FT n 
-V lSCOSZTY,CB/FI -HR I4 

I I I 1 
I IOTE: PRCI 'E i l l lES 011 A SOL-IDS-FREE B A S I S .  . .' 

' 0 . 0 '  I lEh t lS  VALUE NOT DtTERIl IPiED. 

LPG PRODUCT PURE N2  TO SRC - 



6 0 0 0  T / D  S R C - I  DEllO P L P N T  SLMMARY M A T E R I A L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. D.  V A K I L , 6 / 8 3  

CASE - EBH AT LOW CONVERSION REV.  BY T C L , 3 / 8 4  PAGE 2 2  OF 4 0  ............................. 

STREAM NUMBER 1 0 6  1 0 7  1 0 8  

D E S C R I P T I O N  
STEAFl - 0  
PlE l  I I A N A T I O N  
FRO11 UgO 

VENT F?OM SRC 

P I IASE 
IE I IPERATURE,  DEG F: 
PRESSURE, P S I A  

TOTAL 11.0. PROD 
F R O 1  HOF-POF 

NAPHTIIA PRODUCT 
- 

COMPONENTS ---------- 

I 
TOTAL MI.0. PROD 
FROM HOFINC-POF . 

MOL WT ------ 

t lY DROGEN 
t l I  TROGEII 
APGON 
C I R B O N  MONOXIDE 2 8 . 0 1  
CARBON D I O X I D E  4 4 . 0 1  
CARBONYL S U L F I D E  6 0  ..G7 
HYDEOG'EN S U L F I D E  3 4 . 0 8  
APINUII I A  1 7 . 0 3  
At lWOt l I I IM C H L O R I D E  5 3 . 4 9  

S U L F U R  0 I O X I L ) E  6.4 . 0 6  
r lET t IA t IE  1 6 . 0 4  - CltiE,NE 3 0 . 0 7  

.I I'FIOf'AtIE 4 4 . 1 0  
BUTANE 5 8 . 1 2  
C 5 - 4 0 0  DEG F 1 C 6 . 0 0  
4 0 0  - 6 5 0  DEG F  1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F  2 4 0 . 0 0  
8 5 0 t  DEG F  4 2 5 . 0 0  
A S ~ I / U ~ I C O N V  C A R B O N  * r w * * r  
D E A S I I I t I G  SOLVEl lT  Y Y Y W M Y  

. I IYCRUCEII  C t I L O R I D E  Z, 6  . .4 6  
.OXYGEN 3 2 . 0 0  

SULFUR 3 2 . 0 6  
COAL Y ~ Y M M Y  

COKE Y M Y Y M *  
M.*W.. 
n Y n * n n  
N * M N * H  .............................. 

TOTAL(DI?Y)  
- btA 1  ER. 1 8 . 0 2  

I O T A L ( C I E T )  ------------------------------ 

I * IIIOTE: P K O P E R T I E S  ON A  S O L I D S - F R E E  B A S I S .  
I 

' 0 . 0 '  MEP.NS VALCE ItOT DETER' I INED.  



6 0 0 0  T / D  S R C - I  DEPlO PLAt IT  SUFINARY. R A T E R I P L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM NUMBER 1 8 1  

/ S T E A M  10 HOF-POF 
D E S C R I P T I O N  

PI IASE 
TEIIPERATURE, DEG 'F 
PRESSURE. ' P S I A  

HYDROGEN 
1111 ROGEtI 
ARGON 
C.?eD.O)I E lOt IOXIDE 
CARDON D I O X I D E  
CAKBn l IYL  SUL F.IDE 
IIYDRUGEN S U L F I D E  
A l l r l u t l  I .A 
A l l l ~ l f l t l l ! l N  C H L O R I D E  
SULFUR . D I O X I D E  
H E T t I A I l E  

TEIIIANE 
w P E O P A I 4 E  

PUI A N E  
. C 5 - 4 0 0  .DEG F  
4 0 0  - 6 5 0 . D E G  F  
6 5 0  - 8 5 0  CEG F  
8 5 0 +  DEG F 
E,StI/UNCOIIV CARBON 
:PI:ASI1II IG SOLVENT 
l i l  CIIOGEII 'C t ILORIDE 
OXYGEN 
SI!L FUR 

' :I L  
< I r t', E 

4 2 5 .  0 0  
34.N Y  Y  Y  N  
M  Y'Y Y  Y  Y  

3 6 . 4 6  
3 2  .'OO 
3 2 . 0 6  

Y Y Y Y Y N  
Y Y Y Y Y W  
Y Y Y Y M *  
Y W Y Y U Y  
Y W Y Y W Y  

---------- 

T .  D .  V A K I L , 6 / 8 3  
CASE - EBH AT LOW CONVERSION REV. B Y  T C L , 3 / 8 4  PAGE 2 3  - OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.LB/HR WTZ ----- 

2 8 0 .  2 6 . 7 9  
1 7 9 .  

--- I 
1 7 . 1 3  

5 2 .  4 . 9 8  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
8 .  0 . 7 7  
0 .  0 . 0  
0 .  0 . 0  
0 .  0  :o 

3 1 6 .  3 0 . 2 4  
5 9 .  5 . 6 5 1  
8 1 .  7 . 7 5  
5 7 .  5 . 4 5  

0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  

STEAM TO CSD FUMES FROM 
S O L I D I F  

- 1  
n N O T E :  PROPEPIIFS 011 A S O ~ I D S - F R E E  B A S I S .  

' 0 .  0 '  MEXtJS VALUE 1101 D E l  ERI l I1 IEO.  



6 0 0 0  T / D  S E C - I  DEtlO P L A N T  SWflrlARY M A T E R I A L .  BALANC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM 'NUMBER 1 1 6 ,  

PURE t i 2  7 0  .DPU 
O E S C R I P T I O N  

P t l A S E  V 
TEI IPERATURE, DEG F 7 7 . 0  
PRESSURE, P S I A  9 4 . 5 0  . 

HYDROGEN 
N I T R O G E N  
APGON 

-CARCON MONOXIDE 
C l R B O t l  D I O X I D E  
CARBOIIYL S U L F I D E  
HYDFOGEN S U L F I D E  
A1l I ;Ot l IA 
A n I 1 0 t I I  I 'M.  CHL.OR1DE 
SIJLFUR D I O X I D E  
ME I I IA t IE  

w 
p B U I A N E  

C 5 - 4 0 0  DEG F 
4 0 0  - 6 5 0  DEG F  
6 5 0  - 8 5 0  DEG F  
8 5 0 +  DEG F 
ASH/UNCONV CARBON 
D E A S I I I N G  SOLVENT 
HYDPOGEN C H L O R I D E  
OXYGEII 
SULFUR 
COAL 
COKE 
C A ( 0 H ) Z  

MOL WT ------ 

CASE - EBH AT LOW CONVERSI .......................... 
. . 

117 1 1 8  

PI,DC WATER,  T O  VEIIT  FRO^^ 
D'U P U L V E R I Z E R  

1. D. V A K I L , 6 / 8 3  
IN R E V .  BY T C L , 3 / 8 4  PAGE 2 4  OF 4 

1 1 9  1 2 0  

ASWS SLUDGE 1 0  . PURGE N 2  FROM 
U 8 0  NRSR TO ATM 

I I; I I I I 
NOTE: P R O P E R T I E S  011 A S C L I D S - F R E E  B F S I S .  

'0.01' MEAtIS VALUE NOT DETEtMI1;ED. 



6000 T/D S R C - I  DEN0 PLANT SUMrlARY MATERIAL BALANCE .................................................. 
T.  D.  V A K I L . 6 / 8 3  

CASE - .EBH AT LOW CONVERSION REV. BY .TCL,3/84 PAGE ;25 .OF 40 ............................. 

COND FROM NRSR STEAM TO GKT .PURE N2 TO GKT 
DESCRIPTION T o  blwT I 
PIIASE L 
~ E H P E R A T U R E ,  DEG F 92.4' 
PRESSURE, P S I A  62.00 

HYDROGEN 2.016 0. 0.0 
NITROGEN 28.02 0. 0 .'O 
ARGON 40.00 0. 0.0 

. CARBON MONOXIDE 28.01 0. '0 . 0 
CAPBON D I O X I D E  44.01 0. 0.0 
CARBONYL SULFIDE 60.07 0. 0.0 

, HYDEOCEN SUCFIDE 34.08 0. 0.0 
ANilONIA, 1'7 . 0 3 0. .O - 0  
h r t r l o t l I u H  C~ICOR I.DE 53.69 . :o . 0.0 
SULFUR D I O X I D E  64.. 06 0. -0.0 

u tlE9HAt.'E 1.6 . 0 4  0. ' 0.. 0 ' ETHAIIE 30.07 9.. '0 .'O 2 PROPANE . .44.10 0. 0.0 
BUTANE 58 .',I 2 0. . .'O. 0 
C5-40P DEG F 106.00 0. 0.0 

' 400 - -650 DEG F ,166.00 0. a '  0.0 
650 - 850' DEG F 240.00 0. 0 ..O 
850, DEG F 425.00 0. 0.0 

.ASI~/UHCOI~V' CARBON nnrnwn 0. ' 0.0 
PEASH1NG 'SOLVEII I  M S W M W Y  4 .. 0 .'05 
IiYDROGEN Cl lLORIDE . 36 .'46 0. 0.0 
OXYGEH 32.00 0. 0.0 
S I t L F U I  32.06 0. ' 'O.'O 
.COA'L w~nnnu 0. . 0.0 
COKE rri.rww 0. . 0.0 

rrrnwn 0. . .O.O. 
nnnnrn ' .o.. 0.0 
nnnnwn 0. .O.O .............................. ------------------ 

TOTAL(DRY) 4. 0.05 
a '.WATER 18.02 ,8249. .: .i99 :9S 

-.I.OI.AL.~ WET . c :.8253. - ..lo0 ..OO 
, .-----.-.-.-------------.--- ------- .--.----.---------.-.-- 

,. 'iL'FJ flOL~/HR(WET.) n .  .*.c ~n.nr~~wnnnn 
'.:.hlMS.CFD ' *  0 . 0- 
' GPM n ..16:75 : . "  
'RCFtI .Y 0.0 . 

' .! -flOkE.'C.Uk.AR WT n . . ,itnnrrnwrrn a . . 

DEIISII Y ; L n / c u .  FJ Y - 61.47 .:. 
- V I S C O S I T Y ,  L n / F I - I I P .  n .1..45 

w I IOTE: F C V F E P T ~ E S  O:I A .SOLI.DS-FPEE BASIS. 
' c ; D 1  rlC!t;S ')hl.UE H O T  D E 7 E l l I + l t l E ~ .  

A I R  TO CALCINM- 



T .  D .  V A K I L , 6 / 8 3  
CASE - EBH AT LOW CONVERSION R E V .  BY T C L , 3 / 8 4  PAGE 2 6  OF 4 0  ............................. 6 0 0 0  T / D  S R C - I  DEMO P L A N T  SUMHSRY M A T E R I A L  B A L A l l C E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STREAM HL'MBER 1 2 6  

SLAG FROM GKT 
D E S C R I P T I O N  TO U 8 0  

C112 VE l lT  EXCH BFW TO S H I F T  
G \ S  F R O 1  5 l 1 I F T  

PROC UATER TO A I R  TO C A L C I N E R  
WAS11 WT FROM U I O  I 

l ' l l~ !SE 
TEfl l 'CRATURE, DEG F  
PRESSURE. P S I A  

MOL Islr ------ 

::I IROGEN 2 8 . 0 2  
AHGOtI 4 0 . 0 0  
CARBON MONOXIDE 2 8 . 0 1  
CbKDON D I O X I D E  4 4 . 0 1  
CF.RflONYL S U L F I D E  6 0 . 0 7  
H Y D R O G E N  SULFIDE 3 4 . 0 8  
PH: IO I I IA  1 7 . 0 ?  
AI !a IONIUM C H L O R I D E  5 3 . 4 5  
SULFUR D I O X l  DE 6 4 . 0 6  
t lET I IA t IE  1 6 . 0 4  - E T l l A t l E  3 0 . 0 1  ', I'EOf'ANE 4 4 . 1 C  

c S - 4 0 0  DEG F  1 0 6 .  o c  
4 0 0  - 6 5 0  OEG F  1 6 6 .  O C  . 6 5 0  - 8 5 0  OEG F  2 4 0 .  O C  
8 5 0 +  DEG F 4 2 5 . 0 C  
ASI I /Ul ICOttV CARDON M n N w N *  
D E A S I I I  I IG SOLVENT Y M W X M *  
IIYCIROGEN C l l L O R I  OE 3 6 . 4 €  
OXYGEN 3 2 .  OC 
S!IL FUR 3 2 . 0 6  
COAL Y M M M M +  
COKE Y N W M M P  

) o ( M n w Y  
Y Y M M M E  
M M M M Y Y  .............................. 

T O T A L ( 0 R Y )  
- WATER 1 8 . 0 2  

TO i I !L ( I . IET)  ------------------------------ 
L B  FIOL/HR(WET) w 
MllSCFD M 
GPM M 
A C F l l  w 
I.lI;LECULAR LIT M 

- D E t I S I T Y , L B / C U . F T  M  

- V I S C O S I T Y ; L O / F T - I I R  M 

I 

M  NOTE: P R O P E R T I E S  ON A S O L I D S - F R E E  B A S I S .  
' 0 . 0 '  I I E h l l S  VALUE IIOT D E l E R F l l H E D .  



1. D. V A K I L , 6 / 8 3  
6 0 0 0  T/D S R C - I  DEMO PLANT SUMMARY MATERIAL BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CASE - EBH AT LOW CONVERSION REV. BY T C L o 3 / 8 4  PAGE 2 7  OF 4 0  ............................. 

STREAM NUMBER 1 3 1  1 3 2  1 3 3  1 3 4  

F .G.  TO CbLCINER F L Y  DUST FROM ClASH W B I D  FROEl CALCINED COKE 
DESCRIPTION POND TO U8O WASH W T  PROD 

PHASE V S  L  L  S  
TEMPERATURE, DEG F  10C.O 0 . 0  9 7 . 0  3 0 0 . 0  
PRESSURE. P S I A  7 5 . 0 0  0 . 0  9 3 . 0 0  1 5 . 0 0  

COMPONENTS ---------- 

- . . -  

C A ~ ~ O N  MONOXIDE 2 8 . 0 1  
CARBON D I O X I D E  4 4 . 0 1  
CARBONYL S U L F I D E  . 6 0 . 0 7  
HYDROC-BN S U L F I D E  3 4 . 0 8  
Atlt lOll  I A  1 7 . 0 3  
Al l t lOl l  I I M I  CI ILORIDE 5 3 . 4 9  
SULFUE D I O X I D E  6 4 . 0 6  

o KETIIAI IE 1 6 . 0 4  
I I1 l I lA l lE  3 '0 .07  

f'R9PAI;E 4 4 . 1 0  
B U I A t l E  5 8 . 1 2  
C 5 - 4 0 0 ' D E G  F 1 0 6 . 0 0  
'100 - 6 5 0  DEG F 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F  2 4 0 . 0 0  
P 5 0 *  DEG F  4 2 5 . 0 0  
ASII/UIICONV CARBON a t r w w n n  
~":BSI111IG SOLVEIKT ) O ( Y Y Y Y  
l l Y  CROGEN CHLORIDE 3 6 . 4 6  
OXYGEN 3 2 . 0 0  
SULFUR 3 2 . 0 6  
COAL M Y Y Y Y N  
COKE Y W N W Y Y  
OTHER M Y N Y Y W  
0  I 1 . M M Y M Y Y  
NF.CL I O I l S  5 8 . 4 4  ------------------------------ 
TOTAL (DRY 
L!ATER 1 8 . 0 2  

-TUTAL(I.!ET) .............................. 
L B  ' t lOL/ t IR( ldET N 
nI lSCFD N 
Gi'Il Y  
A r F r l  M  
l lOLECULAR LJT Y 

- DEt lS ITY,LB/CU.FT Y  

-VISCOjI TY, LD/FT- I l l ?  N 
-1- 

w I ! Q ~ E : P R U P E R T I E S  ON A  SOLIDS-FREE Bf .515.  
' 0 . 0 '  MEI,NS .VALUE HOT DETERPIIHEO. 

1 3 5  

H . P .  S A I D  STEAM 
FROM U 8 0  TO 
S H I F T  



6 0 0 0  T fD  SRC- I  DEIlO PLAt4T SkHIlARY MATERIAL BALANCE 
1. D .  VAKIL ,6 /83  

CASE - EBH AT: LOW CONVERSION REV. BY '  TCL:3/84 PAGE - 2 8  OF .QO 

i 
1 

STREAH NUMBER 1 3 6  1 3 7  ' 

j H.P.  STEAM FLDCCUL h T I N G  
DESCRIPTION (SUP. H T . )  TO AGENr TO WASH UT 

S l t I F T  

B ID .  FROl l  S H I F T  B /D  FROtl S H I F T  PROC H 2 0  TO 
CALCINER 

. . 

1 
6 2 . 0  
9 5 . 0 0  . 

LBIHR W T ~  : ----- --- 
0 .  0  ..O 
0 .  0 : o .  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0.  . 0 . 0  
0 .  0 . 0  
0 .  0 . 0  
0 .  0  ..o 
0 .  0 . 0  
0 .  0 . 0  
0 .  0 . 0  

TLIIPERAJURE, DEG F  
PRESSURE, P S I A  

LB/HR YTX ----- -,- - . 
iivDROGEN . 2 . 0 1 6  
t I  I I ROGEN :28 .02  
AFGON 4 0 . 0 0 .  

'CAPDON flONOXIDE 2 8 . 0 1  
CAR.BOt4 D I O X I D E  4 4 . 0 1  
CARDONYL SULF IDE  60.'07 

. tIYDf!O%E# SULF I D €  3 4 . 0 8  
A;illOl4I A  1 7 . 0 3  
Atl;lONlUM Cl lPORIDE ' 5 3 . 1 9  
SULFUR ' D I O X I D E  6 4 . 0 6  
l lETI lAt tE 1 6 . 0 4  - ETllAt tE 30'. 0 7  
f'POPANE 4 4 . 1 0  

a, BUTANE 5 8 . 1 2  
' C 5 - 4 0 0  DEG F . 1 0 6 . 0 0  

' 400  - 65'0 DEG F , 1 6 6 . 0 0  
6 5 0  - 8 5 0  DEG F 2 4 0 . 0 0  
850 ,  DEG F 4 2 5 . 0 0  
~i sIt/ut!cn)lv CARBDH K w  ~ * * w  
!'EE.StII 1IG -SOLVENI . M Y M.Y Y Y 
Il i'PPOGEN CHLORIDE ' 3 6 . 4 6  
OXVGEN 3 2 . 0 @  
SULFUR 32.06 ,  
COAL H M Y M Y E  
C O K E  H Y Y Y K Y  

Y M W U Y Y  
M Y M Y Y R  
M W Y y . Y K  ------------------------------ 

TOTAL (DRY 
GlAlER ' - 1 8 . 0 2  
TO1 AL ( \ .JET) ------------------------------ 

MOLECULAR LIT Y I 1 8 . 0 2  

I e 
Y  NOIE:. PEPPERTIES ON A SOLIDS-FREE BP.51S. 

' 0 .  a '  blEAt4S VALUE.NOT DET6Rf l lHED. 



6000 T / D  S R C - I  Of f lO  PLANT 'SUMIIARY NA*TERIAL BALANCE 
- - - - - - - - -_---_-_--- - - - - - - - - - - - ' - - - - - - - - - - - - - - - - - - - -  

1. 0. V A K I L . 6 7 8 3  
CASE - EBH AT LOW CONVERS,ION REV. BY TCL.3 /84  PAGE 29 OF 40 , ............................. 

STREAM NUMSER ' 141 142 , 143 144% 145 

Pl1AS.E 
TEI\rERATURE. DEG F , 
PRESSURE, P S I A  

ROL WT. ------ 

D E S C R l P T l O N  . 

IfYDROGEN 2.016 
N I 1  EDGEN 21.02 
ARGON 40.00 
CACB3N MONOXIDE.  . ,243.01 
CARBON ' DIOX.1 DE 44.0 1 
CARBOIIYL SUL'FFDE. 60.07 
HYDrOGEN S U L F I D E  . 34.08 
t ! l I lUMI'A 17.03 
ANl lONIUN CHLORIDE 53.69 
SULFUR . D I O X I D E  64.06, 
METl lhNE 16'..04 

7 ETHAHE 30.07' 
FROPLIIE : 44.10 
B U l A N E  58.12' 
C5-(100 DEG F 106.00. ' 
400 - 650 O E G ' F  166 ..OO ' 
650 - 850 DEG F ' 260.00 
850+ DCG F -425.00 . 
FT.H/IIIIC'OlIV CACBON * K * M * M  
1!l.F.SIIItIG SOLVENI  Y * * M Y M  

'I\ !)GOGEM CHLORIDE . 36.46 
OXYOEII- 32.00 
5ULFUR . 32.06 
COAL ' M M I ~ M M  ' 

COKE ~ M M I M M  

CA(011)2' 74:lO 
* * * M Y *  
* * * * * M  .............................. 

TOTAL (CRY 1 
'J41EP 18.02 

- I ~ ~ A L C I ! E T  1 
. ------------------------------ 

L B  MflL/lIt'!(WET 1 I 
f:ilSCFO . . I 
CI't l  ... * 
?.CI t l  . a 
F;nLFCULAR W I  . * - O l . l l S I l Y . L B / C U .  F l  . .  * 

- V I S C O S I l Y  . L B / F l - I f R  n 

* 1 1 0 1 ~ :  F R O P E E T I E S .  OII A .SO 
' 0.0 ' MCI:IS VALUE 

PURE N2 TO 
SEL.EXOL 

0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0. 
0. I. 0 
0. o. a 
0. 0.0 

:: 0.0 
0'. 0. 

0. 0.0 
0. 0 :O 
0. 0.0' 

9:: 
0.0 

95.15 

I 0. 0.0 
0. 0.0 

1 0. 0.0 
0. 0.0 
0. 

I 
0.0 

0. 0.0 
0. ,-0 . 0 

i 0. '0.0 
0. 0.0 

I 0. .o.o 
0. 0.0 

! 0. 0.0 
0. . 0.0 , - - - - - - - -.- - - - - - - - - - 

~, 98. 95..15 
5. 4.85 

103:+ 100.00 
, - - - - - - - - - - - - - - - - - -  
I 1.20 
I 0.0 

0.0 
0.0 

I 85.69' 
0.0 
0.0 

IDS.-FREE BASIS:  
I 0 1  OEIEGNI t lCD.  

SLOP O I L  FROM' 
ASbIS 

. COND. TO SELEXOL 

0. . 0.0 0. 0.0 . 

0. 0 :o 0 : 0.0 
.o. 0.0 .o - 0.. 0 
0. 0.0 0. . ' 0.0 
0. 0.0. . 0. 0.0. 
0. 0.0 0 : 0. 0. 
0. 0.0 0. 0.0 
0. J.0. . . 0. 0.0 
.o: . to .-0 ! 0. 0.0 
0'. 0.0 0. 0.0 
0. 0.0 . 0. 0.0 
0. 0.0 0. 0.0 

, 0. . 0 ;.O $0. 0'. 0. 
0. .0 .o 0. 0 :0 
0. 0.0 .o.. 0.0 . 

0. . 0.0 0. 0.0 
' 

0. 0.0. , 0. 0.0 
0. 0.0 0. 0.0 
0.: 0.0 : 0. 0.0 
.o. o:r i -0. ..o . o 
:o. '0.0 ' 0. . . 0.0 
0. 0.0 0 : 0.0 
0. 0.0 0. 0.0 
.o.. 0.0 0. 0.0 
0. 0.0 0. 0.0 
0. 

. . 0.0. . 0. 0.0 
------,-.is-:- --, i - - - - ------ ------,--- -- 

3027i. . '  loo. 0.0 o . ., 0.. o 
0. . ; 0.0 i '289. ; .  ,100.00 

30276. . ~.100.00, 289. . 100.00 
------------------.------------------ 
. a 

1080.44 .' 16.04 
9.84 0.15 
0.0 0.0 

'1090'.00 . 13.72 
2s. 02 18.02 ' ' 

0.46. . 0.35: 
0.04 0.. 03 

' S L O P  O I L  FROM 
ASLJS 

H 2  CONPR LEAKAGE I 



h 0 0 0  1 / D  S R C - l  O l f l O  P L A N 1  SIJMMARY n A l E R l h l  B A I A N C E  
1. D .  V A K I L . 6 / 8 1  

C A S E  - EBCl A l  L O W  C O H V E R S I f J N  R E V :  B Y '  I C L ,  3 / 8 6  P A G E  3 0  O F  4 0  - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

C 3 l l O  F R O r l  H 2  C O N D .  I 0  D E A  2 0 %  C A U ~ C  16 NET A I R  TO ASU *a G A N  F R O M  A S U  
D E S C R I P I I O N .  C O l l P R  D E A  ( A I R  IN - MAST[ - PURGE) 

 FA s E i 1 
I f r l P I R A l U R E .  D E G  F 0 . 0  
P R E S S U R E ,  P S l A  0 . 0  

MY O R O C E N  
N  I 1  1 : O G t H  
A R C l l t I  
C b R B O N  I l O N n X l D E  
C E R B O I I  D I O X I D E  
C t . R B O l I Y L  S U I  F B D E  
I I Y D R n t i E H  S U L F  I D €  
nnnwc I A 
LEnr)N I lJn CHL OR I DE 
S I I L F U R  D I O X I D E  
nc I IIAIIE 
t I I I A H E  

H 
DRDl '411E 

I P I J I A W E  
Q C 5 - 4 0 0  D E G  F  
O 4 0 0  - 6 5 0  D C G  F 

6 5 0  - 8 5 0  D E G  F  
6 ' 1 0 4  O E G  F  
A S I I / I I I I C O N V  C A R B O N  
U k A Z I I I I ! G  5 0 1  V E l l l  
111 D P O G E H  CML OR l O E  
PxY(;EH 
S l l l  F U R  
c o n 1  
c u r €  
C A U S l l C  

- - - - - - - - - - - - - - - - - - - - - - - - - - - . - - -  
L B  P l O L / I I R ( W E r l )  I 
I l I l S C F D  Y 
GI' I I  I( 

A( . I  P I  I( 

R U l  I 'CUI  AR 141 I 
I - I ) C ! t S l I Y , L B / C U . F I  

,V I s c o s  I IY,  L n / f  I -IIR h! 

I- I I I i 
Y t 1 0 1 E : r R ( I P T i i i i T s  011 JI S O L  IDS-I-REE BAC,IS. 

1 
' 0 . 0 '  MEAIIS VALUE E O I  OETERMIMLD. **NET A I R  (T'ITAL A I R  I V  - UASTE - PU?GE) I S  S W N  TO PRESERVE APCl 

PROPRI ETARd INFOR)4ATION 



1. D .  V A K I L , 6 / 8 3  
CASE - EBH AT LOLJ CONVERSION REV.  BY T C L , 3 / 8 4  PAGE 3 1  OF 4 0  . . . . ......................... 6 0 0 0  1 / D  SRC- I .  DEMO P L A N T  SUMnARY M A T E R I A L  BALANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 5 1  1 5 2  1 5 3  1 5 4  STREAN NUMBER 1 5 5  

TEIIPEPATURE, DEG F 
FRESSURE. P S I A  

COIIPONEtiTS ---------- MOL WT ------ I 

D E S C R I P T I O N  

I iYDROGEN 
H l T R O C E t l  
A  R C. 0  t i  
CARBON PlOIIOXIDE 
CARBOII D I O X I D E  
CARPOHYL S U L F I D E  
HYDROCEtl S U L F I D E  
A I l i l O t l I  A  
AI I I lOt l IUI? C H L O R I D E  
SIILFUF. D I O X I D E  
FlETIIAtIE 
ET tlA!lE 

7 TROPAIIE 
cx: B U l  ANE 

C 5 - 4 0 0  DEG F 
4 0 0  - 6 5 0  DEG F 
6 5 0  - 8 5 0  DEG F 
F 5 0 t  D E G  F  
ASIl /UHCOIIV CARBON 
PEAS111 t lG S O L ' J E t i l  
1IYL)ROCEN C l l L O R l D E  
OXYGEtI 
SI IL  FUR 
COAL 
COKE 
SODIUM I O N S  
IIYDROXYL I O N S  

S I E A H  10 t lPU 

TOTAL!DRY) - WATER 
i T O T A L i W E T )  

L I N  TO HPU I SOL I D  SR' 
PRODUCT =RON 
S O L I D I F I C A T I O N  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
L B  PlOL/HR(WET M 
t I I ISCFD Y 
GPI l  Y 
A C rfl Y 
1101 ECWLAR WT I - D E N S I T Y , L B / C U . F T  Y 

- U I S C O S I  TY.  L U / F T - I I R  K 
I 

3 t IOTE:  PROi 'E I IT IES ON A  S O L I D S - F R E E  B A S I S .  
' 0 . 0 '  I l t ' A t I S  VALUE NOT '  DETERFl!lNED. 

t l E U T R A L I Z I N G  
AGENT TO t lASH WT 

S O L I D  S R C I T S L  
FROM 
S O L I D I F I C A T I O N  



6 0 0 0  T/D SRC- I  DEtlO PLANT SUMqARY 'IATERIAL BALANCZ .................................................. 

STREAM NUMBER 

DESCRIPTI'ON" , 

PHASE. 
TEr1PERA:TURE'r .DEGIF' 
PCESSURE.' P S I A  

HYDROGEN 2.016 '  
H I  TROGEN. 2 8 . 0 2  
ARGOtI 40.0.0 . 
?bRBONMDNOXIDE . 2 8 . @ l  , 

,,;I?GON DI.OXIDE 4 4 .  O i l  
CARBOllYL SULF ID'E 6 0 . 0 7  
I ~ Y D P O C - E I ~  . SUL'FIDE . 5 4 . 0 8  . 
C!:PlONI A. 1 7 . 0 3  . 
AI l I lOf I IUH CHL0RI:DE 5 3 . 4 9  
SULFUR D I O X I D E  6 4 . 0 6  
1IEIHANE 1 6 . 0 4  

7ETHA:IE 3 0 . 0 7  . 
oDPROPAtlE 44.1.0 
N B U I A N E  5 8 - 1 2  

C 5 - 4 0 0  DEG F 106;OO 
4 0 0  - 6 5 0  DEG F 166.010 . 
6 5 0 ' -  8 5 0  DEG F. 240.010 , -  
8 5 0 +  DEG F 4 2 5 . 6 0  
ASH/UNCONV C A R B ~ N .  r n x n w w  
DEASII I I IG SOLVEII I ~ n n w n ' w  . 
IIYDROGEN .CHLORIDE 3 6 . 4 6  ' 

OXYGEN 32.010. 
SULFUR 32.0!6 . ,  
CDdL U Y X N I . W  

COKE n ~ n n ~ n .  
CATALYST U X Y Y Y Y  

U Y Y I Y *  
M Y 4 f Y H Y  _________--------------------- 

TOTAL (DRY) - WATER 1 8 . 0 2  
lOIAL(I . !ET) ----------------------------- 
LB flOL/HR(CIET) 
MIISCFD 

M 1101E: PR!IPEGTIES Oti -A SE 
' 0 . 0 '  f iEhNS VALUE 

1. D;. VAKIL, ,6/83'  
CASE- - ,  EBH A.T* LOW: CON.VERSION- . REV. BY TCL, 3 / 8 4  PAGE 32' OF 4:O 
----i------------------------ 

O I L Y  WATER FROM O i L Y  WATER*FROfld O I L Y  HATER FRCH 
HPzU TO WW.1 HPU'TO WUT HPU TO IIWT. 

0 . 0  1 . 6 6  

I D S - F R E E  DASIS .  
:I 

OT DETERNI NED. 

1 5 9  1,60 , 

TOTRL HPU/LPG . A,NTIFOAPl TO 
F.G. COKER 



T .  D. V A K I L , 6 / 8 3  
6 0 0 0  T /D S R C - I  DEMO. PLANT SUFlMARY MATERIAL BALA.NCE CASE - EBH AT LOW CONVERSION REV. BY T C L , 3 / 8 4  PAGE 3 3  OF 4 0  

STREAM' NUMBER 1 6  1 

SLOP O I L  FROM 
DESCRIPTION COKER 

TEI~IPERATURE, DEG F  
PRESSURE. P S I A  

MOL WT ------ I 
HYDROGEN 2 . 0 1 6  I 0 .  0 . 0  
NITROGEN 
ARGON 
CARBOK MONOXIDE 
CARDOF D I O X I D E  
CARBOtlYL S U L F I D E  
HYDROCEN S U L F I D E  
APlPlOII I A  
~~.II~!OIIIUM CHLORIDE 
SULFUP D I O X I D E  
I I E  1 tlAt:E 
ETllANE 

g r ROFAttE 
BUTANE 
C 5 - 4 0 0  DEG F 
4 0 0  - 6 5 0  DEG F  

DEASMING SOLVENT Y U Y U Y Y  1 
HYDROGEl4 CIILOR I D E  3 6 . 4 6  
OXYGEM 3 2 . 0 0  
SULFUA 3 2 . 0 6  
COAL' M * * * * *  
COKE n n n n n n  
CATALYST W Y Y M Y N  
CACLZ 110. .99  

* f f W * W *  .............................. 
. TOTAL (DRY) 
- IJATER 1 8 . 0 2  

TOTAL (CIET) .............................. 
LB IIOL/HR(WET) M 
MllSCFD M 
GPM w 
A C  FM n 
rlOLECULAR WT - Y - D E W S I l ' f  ,LB/CU.  FT n 

- V I S C O S I F Y , L B / F l - H R  M 

r NOTE: PROPERTIES ON A  SO 
' 0 . 0 '  r lEAN5 VALUE 

0 .  0 . 0  
I 0 .  0 . 0  

0 .  0 . 0  
0 .  0 . 0  
5 .  9 . 6 2  

1 5 .  2 8 . 8 5  
0 .  0 . 0  
0 .  0 . 0  ------------------ 

2 6 .  5 0 . 0 0  
2 6 .  SO. 0 0  

- 5 2 .  1 0 0 . 0 0  ------------------ 
M Y Y M Y M M K Y E  

0 . 0  
0 . 0  
0 . 0  

W * * * * Y K * Y E  

0 . 0  
0 . 0  . 

IDS-FREE B A S I S .  
I 0 1  UET ERN1 NED. 

1 6 2  1 6  3  1 6 4  

SULFUR PRODUCT H 2 0  FROM ASlJS TO BFW TO NHT 
FROM CLAUS WWT 

L B I H R  WTZ ----- --- 

1 6 5  

STEAM TO NHT 



1. D .  V A K I L . 6 / 8 3  
6 0 0 0  T /D  S R C - I  DEMO PLANT SUMMARY M A T E F I A L  BALANCE CASE - EBI I  AT L O W  CONVERSION REV.  BY T C L , 3 / 8 4  PAGE 3 4  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ----------------------------- 

STREAM NUnBER 1 6  6  16.7 1 6 8  1 6  9 1 7 0  

I E D U S T  O I L  TO A I R  TO CLAUS 
D E S C R I P T I O N  )OKER 

L I N E  5LURRY TO A I R  TO 5 - P I T ,  PROC H 2 0  7 m  
ASI.15 CLAUS 

TEIIPERATURE, DEG F 
PRESSURE, P S I A  

COHPONENTS MOL WT ---------- ------ I 
HYDROGEN 2  . 0  1.6 
N  l 1 ROGEN 2 8 . 0 2  
ARGON ' 4 0 . 0 0  
CARBON MONOXIDE 2 8 . 0 ' 1  
Ct*RBOlI D I O X I D E  4 4 . 0 1  
CARBOIIYL S U L F I D E  6 0 . 0 7  
t1YDROGEN S U L F I D E  3 4 . 0 8  
AMMO11 I A  1 7 . 0 3  
AII!IONIUM CHLORIDE 5 3 . 4 3  
SULFUR D I O X I D E  6 4 .  Oh 
M E I I I A N E  16 . 0 4 -  

o FTt lANE 3 0 . 0 1  
& !'f !OP~,tIE 4 4 . 1 5  
P BUTANE 5 8 . 1 1  

! C 5 - 4 0 0  DEG F  . 1 0 6 . 0 3  

1 " 0 0  - 6 5 0  DEG F 166.011 
6 5 0  - 8 5 0  DEG F 2 4 0 . 0 0  
850 ,  DEG F 425.011 

j ASH/UNCOWV C A R B O N  r w r w n b  
P E A S I I I I I G  SOLVEl lT X W N Y Y D  . 

I IIYDROGEN CHLORIDE 3 6 . 4 E  
OXYGEN 3 2 .  OC 

i 
SULFUR 3 2 .  OE 
COAL Y U X Y X L  

! COKE Y Y Y Y Y.Y 
I C A ( O H 1 2  7 4 . 1 0  

0  [ 1. Y N Y Y M S  
Y Y Y Y Y X  .............................. 

l O T A L ( D R Y )  
.- Clh lER 1 8 . 0 2  

1 DTAL(I4ET) ------------------------------ 

ACFM 
MOLECULAR 1.1T Y 

I J 
1101E: PT.UFERTIES P I I  A SOLIDS-FREE B A S I S .  

I 
' ? . ? '  f'E.!;l? LIA?IIE I'D1 DETERi. l I tJED. 



6 0 0 0  Td'D S R C - I  DEMO P L A N T  SUMMARY F IATERIAh  BALAI ICE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T .  D.  V A K I L , 6 / 8 3  

CASE - EBH AT LOW CCNVERSION REV.  BY T C L , 3 / 8 4  PAGE 3 5  OF 4 0  . ............................ 

STR'Et,M NUMBER 1 7  1 1 7 2  1 7 3  1 7  4  1 7 5  

STEAI I  TO ,BSRU 
D E S C R I P T I O N  

I 
P t lASE I V' 
TCII rCCI \TURE, DEG F  32 '0  . 0  
PRESSUSE, P S I A  8.9 . 7  0  

IIYDROGEN 
N I l R O G E N  
ARCON 
C!s6DON MONOXIDE 
Cb.RBON D I O X I D E  
CARBONYL S U L F I D E  
H)'DEOGIEN S U L F I D E  
At iMOII IA 
A l l t l O t l I U M  C I I L O R I D E  
SULFUR D I O X I D E  
FIETHAN'E - ETIIAI IE 

&I PHOFANIE 
C1' PUTAIIE 

C 5 - 4 0 0  DEG F  
4 0 0  - 6 5 0  DEG' F  
6 5 0  - 6 5 0  DEG F  
8 5 0 t  DEG F  
ASH/UttCONV CARBON 
DEAS11IttG SOLVENT 
t1YCKOGEIt CHLORIDE 
OXYGEN. 
S!!L'lUR 
C 0 A.1 
COKE 

MOL WT I L B l H R  WTZ ------ ----- --- 

LPG TO BSRU 

LB/HR WTZ ----- --- 

A I R  TO BSRU COND TO BSRU STRETFORD M/U 
TO BSRU I 

STRETFORD S O L U T I O N  Y N Y n N *  0'. 0 .  0 .  t 0 .  3 9 5 .  1 0 0 . 0 0  
U Y Y W Y Y  I :: N Y Y ~ Y *  0 . 0  0 .  0 . 0  0 .  0 . 0  o'.. 0 . 0  0 .  0 . 0  .............................. 

TOTAL(  DRY) 
b!ATER 1 8 . 0 2  

- I O T A L ( I J E T )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LD PlOC.'HR(I.IET) M 
MIISCFD Y 
c r t l  Y 
ACFt l  M 

t l 0LEClJ  'AF? 1.11 Y  
Y  - I ) E I l ? I  I I', L B / C U .  FT' 

, V I S C O S [ I Y , L B / F I - I I R  Y: 

n I I O ~ P ~ ? O I ' E R T I E S  011 A  S O ~ I D S - ~ . R E E  B A S I S .  
I I I I 

i I 0 .  0 '  Ml!r.ttS VALUE NOT D E I E R l l l l t E D . .  



1. D .  V A K I L , 6 / 8 3  
6 0 0 0  T / D  S R C - I  DEMO PLAHT SUMFARY MATERIAL BALAtICE CASE - EBH AT LOW CONVERSION REV. B Y  1 C L . 3 / 8 4  PAGE 3 6  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ----------------------------- 

T A l L  GAS VEIIT 
OESCRI'PTION FROM BSRU 

O'XI 3 IZER.  VENT STRETFORD PURGE CALCIHER OFF GAS 
FROII' BSRU FROM BSRU 

- 
I'I IASE V 
TEPIPERATURE, DEG F  1 2 4 . 0  
PRESSURE, P S I A  1 4 . 5 0  

COMPONENTS UOL WT I LB/HR WTZ ---------- ------ ----- ---  

IlYDROGEN 
NITROGEN 
ARGON - - 

CARBON MONOXIDE 2 8 . 0 1  7 0 .  
CARBON D I O X I D E  44.0: 2 7 6 7 7 .  3 3 . 8 6  
CARBONYL S U L F I D E '  6 0 . 0 ,  I . 5. 0 . 0 1  
HYDROGEN S U L F I D E  3 4 . 0 8  1 1. 0 . 0 0 i  

APll lONIUfl CHLORIUE 5 3 . 4 9  
SULTVF D I O X I D E  6 4 . 0 b  
t IE I I IA t IE  1 6 . 0 4  

K B U ~ A I I E -  
C 5 - 4 0 0  DEG F 
4 0 0  - 6 5 0  DEG F 1 6 6 . 0 8 1  
6 5 0  - 8 5 0  DEG F 
C 5 0 +  DEG F  
ASI l /UI~COIIV CARBON 
1)t:ASIIItIG SOLVEtIT 
111'0COGEll CtILOR1C.E 

ACFM 
tlOL ECUL 

- O E H S I I Y  
- V I S C O S I  

Y 

AR IJT Y 
' , LD/C l l .  FT  I 
l Y , L D / F T - H R  M 

I I 
NOTE: PROPEGTIES ON .* SOLIDS-FREE Bh lS IS .  

0 . 0 '  PIEAIIS V A - U E  NOT DETERMIMED. 



6000 1 / D  S R C - I  DCI.10 PLANT SUtlr lARY. MATER.14L BALAIICE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T .  D.  V A K I L , 6 / 8 3  

CASE - EBH A 1  LOW CONVERSION REV. BY 1 C L .  3 / 8 4  . PAGE 3 7  OF 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S I R E A M  NUMBER 131 182 ' 183 186 185 

- 
PHASE 
IEI IPERATURE. DEG F 

~ P R E S S L ~ R E .  P S I A  

HYDROGEN 
N I  1 ROCiEN 
APGUM 
CARBON MONOXIDE 
CARBOll D I O X I D E  
CARBOIIYL S U L F I D E  
IIYOROGEN S U L F I D E  
Af l t lOH l A  
kMMOl l IUM CI ILORI  DE 
SULFUR D I O X I D E  
flE 1It t . l IE 
E l I lANE 
f'ROPP,IIE 
B U I A N E  

TC5-600 DEG F 
33400 - 6 5 0  DEG F 
" 6 5 0  - 850 DEG F ' 

8504 DEG F 
ACJtl/UtI~CONV CAPI)ON 
Df .ASI l l 8 IG  SOL UEII1 
HY VROGIEN CHLORIDE 
OXYCEII 
ZUL FUR 
COAL 
COKE 

L I N  FROM ASU I 

I O I A L ( D R Y )  
WAIER 

-TOIAL(WEI )  

DESCRIPT 1011 . 

0. 0.0 
0. 0.0 
IS. 1.55 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
,o. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 

2902. 98.45 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0 ..o 
0. 0.0 ------------------ 

COIIDENSAIE FROM 
ASU 

L B I H R  W T X  / ----- 
- -  I 

LOX FROM ASU PURGE 1 0  A I M .  
FROM ASU 

I I I I I i 
. r . l ! O i ~ r i T T i F i ~ . T i i ~  U t l  A  SOL I D S - F C E f  B A S I S .  

'0 . o g  riEr.:ds V A L U E  NOT DEIERFII~IED. 

WASTE, VENT FROM 
ASU 



6 0 0 0  T /D  S R C - I  D f f l O  PLANT S-PIWARY MATER' IAL BALANCE - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
T .  D .  V A K I L , 6 / 8 3  

CASE - EBH AT L O W  COt4VERSION REC. BY TCL, 3 / 8 4  PAGE 3 8  OF 4 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ASU BY-PAS5 TO I ALP. TO UASl t  WT I V E N l  FROM WASH 
WT 

STEAM TO EBH 
D E S C R I P I I O N  I 

P f i S  E 
IE I lPERATURE,  DEG F 
PRESSUCE. P S I A  

IIYDROGEN 
N  I TROGEN 
ARGON 
CC.RBON HOf4OXIDE 
Cr\F!@Ol4 D I O X I D E  
CARBONYL S U L F I D E  
IIYDROGEN S U L F I D E  
AMPlOll l A 
AflMOll I U f l  CHLOR 1 DE 
SllLFLlR D I O X l D E  
t lE I I lA t4E  
I- I I f A N E  
PI?UP,It4E 
@ U l A l l E  

y C . 5 - 4 0 0  DEC F 
0 3 4 0 0  - 6 5 0  DEG F 
m 6 5 0  - 8 5 0  DEG F 

8 5 0 +  DEG F 
ASIl/UIICOIIV CARBON 
P E t S H I I l C  SOL V t t l l  
HYCPOGEN CHLORIDE 
OXYCEN 
SIJL FUR 
CCAL 
COKE 

I I A I  ER 
-IUIAL(CIET) 

PlllSCFD Y 
c f'N N 
A C  lfl d 

M!l l  ECUL AR 1.11 M 
M - D E N S I I Y , L B / C U . F T  

, V l  SCOSI I Y , L B / F I - I I R  n 
I 1 I 

M N O I E :  PROI 'ERI IES PI1 A S J L I U S - F R E E  B A S I S .  
'0.11' ME.1145 VACUE NO1 D E I E R M I N E D .  



6000 T / D  S R C - I  DEMO PLANT SUMMARY M A T E R I A L  BALANCE .................................................. CASE - EBH AT LOW CONVERSI  .......................... 

STREAM NUMBER 19 1 192 193 

BFW TO EDH FOAMING I N H I B .  NEUT. I N H I B .  TO 
D E S C R I P T I O H  TO EBI1 . EBH 

I-HASE 
TEMPERATURE, DEG F 
PRESSURE, P S I A  

HYDROGEN 2.016 
111 TROGEH 28 :02 
ARGON .40.00 
CARBON' MONOXIDE 28.01 
CARBON D I O X I D E  44.01 
CARBONYL S U L F I D E  60.07 
HYDROGEN S U L F I D E  34.08 
AFIMOIII.I\ 1.7 . 0 3 
At l I ICNI !JM CHLORIDE 53.49 
SIJLFUR . D I O X I D E  .64.06 

-9ETltAtlE 16 ..04 
I ETHANE 30.07 

.%PROPANE 44 :I 0 
BUTAIIE 58.12 
C5-400 D E G - F  106 .OO 
400 - 650 DEG F 166.00 
650 - 850 DEG F 240.00 
850+ 'DEG F 425.00 
ASII/UI~I:DIIV C A R B O N  r w w l c n n  
DEASI I I I IG  SOLVENT M I U Y W ~  
IIYDROG'EN C I i L O R I D E  36. 46 
OXYGEN 32.00 
SULFUR 32.06 
COAL M Y Y Y Y M  
COKE Y Y Y Y W N  
I I I M I B I ~ O R  Y)O()O(M 
C A T A L Y j T  M Y M Y M Y  

Y * Y Y M M  .............................. 
TOTAL(DRY)  
W T E R  18.02 

- T O T A L O I E T )  .............................. 

CI'M 
ACFM 

HOTE: PROPERTIES ON A S O ~ I O S - F R E E  B A S I S .  
I 

'0.0' rlE.'iNS VALUE IIOT DETERPIINED. 

1. D. V A K I L , 6 / 8 3  
IN REV. BY T C L , 3 / 8 4  PAGE 39 OF 40 
. - -  

FRESH CAT TO SPENT CAT FROM 
EBH EBt l  



1. D. V A K I L . 6 / 8 3  
6 0 0 0  T/D S R C - I  DEMO PLANT SgNM3RY M.1TERIAL BALANCE CASE - EBH AT LOW CONVERSIOH REV. BY T C L . 3 1 8 4  PAGE 4 0  OF 4 0  

STREAM NUMBER ' 1 9 6  1 9 7  1 9 8  1 9 9  2  0  0  

DESCRIPTION 

- 
FIIASE 
Tt I l l 'ERATUPE, DEG F 
PRESSURE, P S I A  

COMPONENTS ---------- 

HYDROGEN 
NITROGEN 
ARGON 
CARBON MONOXIDE 
CARBON D I O X I D E  
CARDOIlYL S U L F I D E  
HYDROGEN S U L F I D E  
AMIION I A 
AI1110:IIUM CHLORIDE 

" BUTAtIE 
C 5 - 4 0 0  DEG F 
4 0 0  - 6 5 0  DEG F 
6 5 0  - 8 5 0  DEG F 
850 ,  DEG F 
ASIi/UNCONV CARBON 
DEASII ING SOLVEIIT 
HYDROGEN CHLORIDE 
OXYGEN 
SlJL FUR 
COAL 
COKE 

2 . 0 1 6  
2 8 . 0 2  
40.001 
2 8 . 0 1  
4 4 . 0 1  
60,. OT 
3 4 . 0 8  
1 7 . 0 5  
5 3 . 4 9  
6 4 . 0 6  
1 6 . 0 4  
3 0 . 0 7  
4 4 . 1 0  
' 5 8 . 1 2  

1 0 6 . 0 0  
1 6 6 . 0 0  
2 4 0 . 0 0  
4 2 5 . 0 0  
* * * W * *  
W t I W X * X  

3 6 . 4 6  
3 2 . 0 0  
3 2 . 0 6  

M * K W ) O (  
M M W U W M  * * W  * M  M  
* * l M W M  
M W M W Y W  
.-------- 

STE4M TO CDKER S1Ef.M. T D  COKER STEAM TO COKER 

a .  
(I. 
C .  
C .  
C. 
C .  
C : 
C .  
C .  
C .  
C .  
c .  
C'. 
C'. . 
C. . 
CI . 
0 . 
0 . 
0 . 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  ----- - ---- 

PROCESS H Z 0  TO L ; P .  DEA F . G .  
COKER 

L B  MOL/HR(CIET) n 
MltSCFD Y 
GPIl  M 
A C r N  * .  
N'JL ECUL AR WT II - DENSITY,LB/CU.FT M 

-V ISCOSITY,LB/FT-HR w 
I * NOTE: PROPERTIES ON P SOLIDS-FREE B A S I S .  

I I I ' I I 
' 0 . 0 '  PlEAtlS UALIJE :NOT DET.EF:M'It;ED. 1- . . 



3. UTILITY SUMMARY 

The U t i l i t y  Summary t h a t  f o l l ows  represen ts  t h e  normal o p e r a t i n g  r equ i r e -  

ments f o r  t h e  . Demonstrat ion . P l a n t  Product Areas, Support  Processes, and U t i l i t i e s  

and O f f  S i t e s  w i t h  t h e  EBH ope ra t i ng  i n  t h e  h igh-convers ion  mode. 

The area u t i l i t y  requirements a re  c o n s i s t e n t  w i t h  t h e  r e v i s e d  Design 
- '  ! 

Base l ines  f o r  a l l  Areas except  t h e  U&O Areas, i . e . ,  Area 11, 16, and 17. A l l  

process area Design Basel ines were r e v i s e d  i n  1983 t o  r e f l e c t  changes and 
. I. 

Eng ineer ing  Ch,ange Proposals ( E C P ~ )  ; however, t h e  o r i g i n a l  U&O Design  ase el i ne ,  
. .  . 

i ssued '  i n  March 1982, has n o t  been updated t o  r e f l e c t  changes i n  o t h e r  des ign 

Basel ines.  Thus, t h e  U&O u t i l i t y  requirements i n  t h e  f o l l o w i n g  t a b l e  a r e  . . 

based on t h e  U&O Design Base l ine  o f   arch 1982. One excep t ion  t o  t h i s  i s  t h e  

assumed change i n  t h e  des ign o f  t h e  evaporator  i n  t h e  Wastewater Treatment 

(u&O) Area. The steam-type evaporator  has been assumed rep laced  by , a vapor 

recompression-type evaporator ;  106,000 l b / h r  o f  steam requi rements  were rep laced  

by 2',650 kW o f  power requirements.  The power requ i r&en ts  l i . s t e d  a re  t h e  

r e q u i r e d  k i  l o w a t t s  a t  each Area C o n t r a c t o r ' s  b a t t e r y  1 i m i  t s  (each Area r ece i ved  

power a t  13.8 kv a t  i t s  b a t t e r y  1 i m i t )  assuming a power f a c t o r  o$ 1.0. . 



TABLE 1 

AREA NO. 11 
Raw Mater ia ls  
Product Stor-  

U t i l i t y  aGc & Handling 

Process Water, GPM 
Potable Water, GPM 
;nstrument A i r ,  SCFH 
Plant  A i r .  SCFM 
Ni t rogen,  SCFM 
Cool ing Water, GPM 
Fuel O i  1 , MM Btu/hr ,  LHV 
LPG Fuel,  MM Btu/hr,  LHV 
Fuel Gas, MM Btu/h&. LHV 
E l e c t r i c  Power, KW 

B o i l e r  Feedwater, l b / h r  - 
H 

1 900 ps ig ,  850°F steam, l b / h r  
W 900 ps ig ,  s a t ' d  steam, l b / h r  
N 450 ps ig ,  s a i ' d  steam, l b / h r  

150 ps ig,  s a t ' d  steam, l b / h r  
75 ps ig,  s a t ' d  steam, l b / h r  2,000 
27 ps ig,  sat /d  steam, lb /h r  

Steam Condensate, 1 ~ / h r  <2,OOOb 
Consumption & Blowd~wn, lb /h r  - 

12 19 14 15 16 
Coke A i r  

SRC & L i q u i d  Separation HPU & Ga; U t i l i t i e s  
Frocess Froducts U n i t  (ASU) Systems A-€a I n c l .  B o i l e r  O f f -S i  tes 

Naphtha 
Hydrot reater  

NOTES 

a bNumbers i n  parenthesis i n d i c a t e  export f-om thc area. Number5 r ~ i t h o u t  parenthesis i n d i c a t e  impor% to '  the area. 

C 
Tota l  BFW ou t  o f  the deaerator i s  1,082,845 l b l h r .  

dBo i le r  steam product ion r a t e  i s  103,121 Ib /hr .  
To ta l  make-up water t o  the deaeratsr i s  430,86C i b / h r .  

:Required power a t  each Area Contractor 's  batQ.er,y l i m i t s .  Asscmes a pawer f a c t o r  o f  1.00. 
Average f low est imated t o  be 35 gpm. High r a t c s  occur a t  s h i l t  change. 

g ~ u r n e r  maintenance program use ~ s t i r n a t e d  t o  be approximately I. MM Btu/hr.  Averaged s t a r t - u p  requi-ements f o r  .a l l ,  areas est imated t o  be 
approximately 10 Ml Btu/hr.  

TOTAL 



4. FEED M A T E R I A L S  

I n  a d d i t i o n  t o  smal l  q u a n t i t i e s ' o f  c a t a l y s t s  and chemicals,  t h e  o n l y  raw 

m a t e r i a l s  r e q u i r e d  t o  operate  t h e  Demonstrat ion P l a n t  a re  coa l  and water.  

Required hydrogen w i l l  be produced by g a s i f y i n g  t h e  res i due  from coa l  l i q u e -  

f a c t i o n  p l u s  some supplemental coa l .  P l a n t  f u e l  w i l l  be p rov i ded  by t h e  gases 

produced i n  t h e  p l a n t  i n  t h e  va r ious  process areas. The Demonstrat ion P l a n t  

generates i t s  own u t i l i t i e s  except e l e c t r i c  power, which i s  purchased from a 

l o c a l  u t i l i t y .  

The raw m a t e r i a l  feedstocks a re  presented i n  Table  2. ,Table 3 l i s t s  t h e  

feeds which a re  manufactured w i t h i n  t h e  p l a n t  and d i r e c t e d  t o  va r i ous  areas. 



Table 2 

Raw M a t e r i a l  Feedstocks 

Rate - 

Coal Feed ( T o t a l )  6,036.25 TPSD ( M F ) ~  12.910 Btu/lb 155.86 

To SRC Process 5,590.00 TPSD (MF) 

To G a s i f i c a t i o n  446.25 TPSD (MF) Y 

E l e c t r i c  Power 121.4 MW 
(Purchased) 

R i v e r  Water I n t a k e  

Zero Dishcarge Mode 

U i  scharge Mode 

4 . 1 9  MMGPSD 

5.63 MMGPSD 

Total  

a ~ i g h e r  heat ing value 

b ~ o i  sture f r e e  



Table  3 

Pl .ant  Produced Feedstocks 

SRC t o  Del ayed Coker/Cal c i  ne r  886.6 TPSO 

. t '  

SRC t o  Expanded-Bed Hydrocracker  

H igh  Conversion Mode . . 886.6 TPSD 

Low Conversion Mode 1,773.3 TPSD 

Hydrogen 

Oxygen 

N i t r o g e n  

Fuel  Gas 

77.3 MM SCFD 

33.2 MM SCFD 

3 7 . 9  MM SCFD 

20.4 MM SCFD 



5. . PRODUCT. SLATE 

The expected net products from the SRC-I Demonstration Plant are presented 

i n  Tables 4 and 5 for operation of the EBH in both the high-conversion and 

low-conversion modes, respectively. All fuel gas will be consumed on site; no 

fuel gas will be exported from the plant. LPG in excess of plant fuel require- 

ments will be exported. 



Main Products  

Naphtha (C5-400°F) 

Fuel  O i  l (400-650°F) 

Fue l  O i  1  (650-850°F) 

SRC Sol  i d  

TSL-SRC Sol  i d  

Ca lc ined  Coke 

LPG (3,724 1b/hr )  

H igh  Convers ion EBH O p e r a t i o n  

SUBTOTAL 

By-Product  

Sul  f u r  

Tab le  4  

P roduc t  S l a t e  

P roduc t  Rates 
TPSD BPSD 

HHV 
( B t u / l  b )  

Heat Content  
(MMM Btu/SD) 

TOTAL 



Table 5 

Product S l a t e  

Low Conversion EBH Operat ion 

f roduc t  Rates HHV Heat Content 
TPSD - BPSD - (Btu/ l  b) {MMM B ~ u / s D )  

Main Products 

Fuel o i i  (400-650°F) . . 798.96 4,834 17,820 28; 47 ' .  

SRC S o l i d  - = 15,980 - 
TSL-SRC Sol i d  982.85 16,710 32.85 - 
Ca lc i  nkd coke 573.06 - 14,210 16.29 

LPG (4,185 l b / h r )  50.22 568 21,560 2.17 

By-Product 

Sul f u r  

TOTAL 



6. PLANT.THERMAL E F F I C I E N C Y  

The thermal  e f f i c i e n c y  o f  t h e  Demonstrat ion P l a n t  i s  determined by ca lcu -  

l a t i n g  t h e  r a t i o  o f  t h e  t o t a l  heat  con ten t  o f  t h e  n e t  p l a n t  p roduc ts  t o  t h e  

t o t a l  hea t  con ten t  o f  t h e  p l a n t  feedstocks,  i n c l u d i n g  coa l  and e l e c t r i c  power. 

The heat  con ten ts  (heats  o f  combustion) o f  t h e  p roduc ts  a re  l i s t e d  i n  ~ a b l e s  4 

and 5. The heat  con ten t  o f  t h e  coa l  feed and t h e  e q u i v a l e n t  h i ghe r  h e a t i n g  

va lue  (HHV) o f  t h e  e l e c t r i c  power., based on 1 KWH = 9,500 B tu ,  a re  p rov i ded  i n  

Table  2 .  Table 6 l i s t s  t h e  p l a n t  e f f i c i e n c i e s  o f  bo th  EBH o p e r a t i n g  modes. 



I n p u t  (MMM Btu/SD) 

Coal and power 

Table 6 

P l a n t  Thermal E f f i c i e n c y  

H i  gh-Conversi on Low-Conversion 
EBH Opera t ion  EBH Operat ion 

o u t p u t  (MMM Btu/SD) 

Main Products  

By-Product 

T o t a l  

.Thermal ~ f f  i c i e n c y a  (%) 

Main Products  o n l y  

I n c l u d i n q  By-Product 

Coal Conversion E f f i c i e n ~ y  
b 

a ~ h 6 r m a l  E f f i c i e n c y  = HHV o f  Products - x 100 
HHV o f  Coal and Power 

b ~ o a l  Conversion E f f i c i e n c y  = HHV o f  Main Products (MM Btu/SOj 
6 (MM Etu/BBL) x Cual Feed (TISD), (MF) 



B. COST PLANS AND SUMMARY 

BACKGROUND 

The c o s t  es t imate  and c o s t  p l a n  da ta  f o r  t h e  SRC-I P r o j e c t ,  work Breakdown 

S t r u c t u r e  (WBS) element 1 .0  have been coord ina ted  and compi led by I C R C ,  based 

on eng ineer ing ,  vendor eng ineer ing  and equipment es t imates  and m a t e r i a l  t a k e - o f f  

q u a n t i t i e s  developed by C a t a l y t i c ,  I n c . ,  The Lummus Company, A i r  Products and 

Chemicals, I nc .  , The Ralph M. Parsons Company, Rust ~ n ~ i n e e r i n g  Company and 

Johnson Con t ro l s ,  I n c . ;  a  c o n s t r u c t i o n  c o s t  es t imate  developed by s tone and 

Webster Eng ineer ing  Corpora t ion ;  and, a  Phase I and I 1  suppor t  es t imate  developed 

by  I C R C .  

As i n d i c a t e d  i d  t h e  o r i g i n a l  Base l ine  c o s t  p l ans ,  t h e  es t imate  f o r  Phases I 

and 11, expressed i n  f i r s t  q u a r t e r  FY 1982 terms, was 1.8664 b i  11 i o n  -do1 1 a rs .  

It was a l s o  es t imated  t h a t  565 m i l l i o n  d o l l a r s  be i nc l uded  f o r  e s c a l a t i o n  

u n t i l  t h e  comp le t ion  o f  Phase I 1  i n  December o f  1987. I n  a d d i t i o n ,  I C R C  

recommended i n c l u d i n g  a  p r o j e t t ' c o n t i n g e n c y  o f  an a d d i t i o n a l  451.9 m i l l i o n  

do1 l a r s .  

The f o l l o w i n g  assumptions and c l a r i f i c a t i o n s  were .assoc ia ted  w i t h  t h e  

Cost Base1 i ne: 

O Costs were presented i n  1 s t  Q u a r t e r  FY 82 d o l l a r s  and esca la ted  over  

t h e  t ime  frame o f  t h e  Schedule Base l ine  
O The esca la ted  cos t s  had been developed us i ng  t h e  f o l l o w i n g  r a t e s ,  

compounded y e a r l y :  10% f o r  t h e  l a s t  t h r e e  qua r t e r s  o f  f i s c a l  yea r  

(FY) 82, 10% f o r  FY 83, 9% f o r  FY 84 and FY 85 and 8% t h e r e a f t e r .  
O Phase I Eng ineer ing  and Vendor Eng ineer ing  cos t s  were made up o f  

c o n t r a c t  nego t i a t ed  cos t s  p l u s  t h e  es t imates  assoc ia ted  w i t h  s p e c i f i c  

Category A Eng ineer ing  Change ~ r o ~ o s a l  s  i n c l  uded i n  t h e  Design 

Easel i n e .  
0 I n  genera l ,  t h e  equipment es t imates  of Area Cont rac to rs  were based 

on vendor quo ta t i ons  o r  o t h e r  h i s t o r i c a l  in-house data.  
O Cons t ruc t i on  c r a f t  p r o d u c t i v i t y  had been ad jus ted  t o  a  1.38 mu1 t i p 1  i e r  

over  t h e  ~ u l f  Coast bas is .  
O Cons t ruc t i on  l a b o r  cos t s  were based on a  40-hour week, 8-hour day, 

s i n g l e  s h i f t  w i t h  no premium t ime  i nc l uded  f o r  c r a f t  i abo r .  

Cons t ruc t i on  b u l  k  m a t e r i a l  q u a n t i t i e s  e r e  basea on m a t e r i a l  t a k e - o f f s  

es t imated  by Area Cont rac to rs  o r  generated by  computer programs. 
1-101 



O Const ruc t ion  cash f lows assumed b u l k  ma te r i a l s  were purchased on the  

bas i s  o f  e a r l y - s t a r t  and l abo r  on the  bas is  o f  scheduled-start .  
O A l l  cos ts  associated w i t h  the  Hydrogen P u r i f i c a t i o n  U n i t  had been 

inc luded i n  the  Gas T rea t i ng  Area. 
0 A.cont ingency allowance had been developed and inc luded on the 

est imate summary sheet us ing  the  f o l l o w i n g  gu ide l ines :  engineering 

a t  lo%,  equipment a t  lo%,  cons t ruc t i on  a t  20%, manufactur ing (opera- 

t i o n s )  a t  10% and Category C ECPs a t  30%. I n  add i t i on ,  monies had 

been inc luded fo r  post-mechanical-completion mod i f i ca t ions .  

Changes t o  t h e  design, cos t  and schedule o f  the p r o j e c t  s ince the submis- 

s i o n  o f  the  I n t e r i m  P r o j e c t  Basel ine i n  January 1981 had been c l a s s i f i e d  a.s - 

Category A,  B o r  C Engineering Change Proposals (ECPs).' Category A ECPs were 

we1 1-defin'ed and were inc luded i n  the  techn ica l  documentation o f  the Design 

Basel ine. Category B ECPs were those which were agreed upon and which were 

adequately de f ined but ,  because o f  t ime cons t ra in t s ,  were no t  inc luded w i t h i n  . 

t h e  techn ica l  documentat ion.of t he  Design Basel ine. The i r  costs had been . 

est imated and time-phased and were inc luded i n  the  cos t  plans as a  1  i n e  i tem 

a t  t he  t h i r d  l e v e l  o f  t he  WBS. Category C ECPs appeared t o  be des i rab le  b u t  

were no t  we l l -de f ined.  The cos ts  f o r  them had been es'timated and time-phased 

and were inc luded i n  the  cos t  p lans as a  l i n e  i tem a t  t he  f i r s t  l e v e l  o f  the 

WBS. For a  more d e t a i l e d  1  i s t i n g  and cos t  data, see the  fo l l ow ing :  Category A 

ECPs--Appendix B, Sect ion 21.0; Category B ECPs--Appendix A;  and Category C 

ECPs--Appendix B, Sect ion 26.0. 

The f o l l o w i n g  time-phased Cost Plans o f  the  O r i g i n a l  Basel ine d i d  not  

i nc lude  any o f  t he  contingency allowance. They had been developed i n  f i r s t  

qua r te r  FY82 d o l l a r s  and i n  escalated d o l l a r s  i n  the  f o l l o w i n g  formats: 

Phase I - Level I11 WBS Summary - 1 s t  Quar te r  FY 82 d o l l a r s  

Level 211 WBS Summary - Escalated d o l l a r s  

Organizat ional  Breakdown St ruc ture  Summary - 1 s t  Quar te r  FY 82 
do1 l a r s  

Organizat ional  Breakdown s t r u c t u r e  Summary - Escalated do1 1  ars  

Phase I 1  - Level I11 WBS Summary - 1 s t  Quar te r  FY 82 d o l l a r s  

Level I11 WBS Summary - Escalated d o l l a r s  

Organizat ional  Breakdown St ruc ture  Summary - 1 s t  Quar te r  FY 82 
do1 1  a rs  

Organizat ional  Breakdown St ruc ture  Summary - Escalated d o l l a r s  
1-102 



More d e t a i l e d  c o s t  breakdowns f o r  ' s p e c i f i c  areas o f  t h e  p l a n t  a t  Leve ls  I V  

and V o f  t h e  WBS can be found i n  t h e  c o s t  p l a n  sec t i ons  o f  t h e  a p p l i c a b l e  

f o l l o w i n g  chapters .  The d e t a i l e d  c o s t  base l i ne  s u b m i t t a l s  f rom each o f  t h e  

Area Cont rac to rs  and t h e  CM/C a re  ma in ta ined  i n  t h e  c o n t r o l  f i l e s  o f  I C R C .  

The da ta  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  

es t imates  f rom t h e  Area Cont rac to rs  and t h e  CM/C was forwarded t o  t h e  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 .  Th i s  da ta  i s  a v a i l a b l e  

f o r  examinat ion by au tho r i zed  personnel  f rom DOE and i . t s  suppor t  c o n t r a c t o r s .  

REVISED BASELINE CAPITAL COSTS 

The O r i g i n a l  Cost Base l ine  o f  March 1982 p r o j e c t e d  a  t o t a l  c o s t  f o r  

Phases I and I 1  o n l y  o f  $1,866.4 m i l l i o n  i n  f i r s t - q u a r t e r  FY 1982 d o l l a r s ,  

e x c l u s i v e  o f  cont ingency (Table  7). The corresponding es t ima te  f o r  t h e  Revised 

Cost Base l i ne  i s  $1,855.3 m i l l i o n  d o l l a r s .  The changes which occur red  i n  t h e  

c o s t  es t imate  d u r i n g  t h e  Post -Basel ine p e r i o d  a re  d e t a i l e d  below: 

1 s t  Q u a r t e r  FY 1982 
Do1 1  a r s  (000)' 

O r i g i n a l  Cost Base l ine  ( l e s s  cont ingency)  1,866,400 

O r i g i n a l  Base l ine  B  ECPs (24,880) 

Revised Base1 i n e  B  ECPs (20,181) 

Net Change i n  B  ECPs 4,699 

O r i g i n a l  Base1 i n e  C ECPs 

Revised Base l ine  C ECPs 

Net Change i n  C ECPs 

O r i g i n a l  Cost Base1 i ne ,  ad jus ted  f o r  r e v i s e d  
B&C ECPs and exc l  u d i  ng c o n t i  ngency 

Net o f  Post -Basel ine ECPs 

Revis ions t o  Checkout and Commissioning Costs 

E f f e c t  o f  Dust P repa ra t i on  U n i t  M a t e r i a l  Takeo f fs  

E f f e c t  o f  G a s i f i c a t i o n  U n i t  M a t e r i a l  Takeo f fs  

Rev is ions t o  Gas Systems Equipment Costs 

Update o f  Naphtha Hyd ro t r ea te r  Est imate 

Revised Base l ine  Est imate 

I - l n ?  



Most o f  t h e  c o s t  changes a re  a  d i r e c t  r e s u l t  o f  f u r t h e r  development and 

re f i nemen t  o f  Eng ineer ing  Change Proposals (ECPs). Table  8  shows t h e  Category B  

ECP Summary o f  t h e  O r i g i n a l  and Revised Cost Base l ine  values. The o n l y  changes 

f rom t h e  O r i g i n a l  Base l i ne  were t h e  d e l e t i o n ,  a t  t h e  d i r e c t i o n  o f  DOE, o f  

ECP-4-1002 (Sour Gas Compressor Rev is ions )  and ECP 6-1008 ( D e l e t i o n  o f  T h i r d  

50% H2 Compressor). The savings o f  $24.880 m i l l i o n  p r o j e c t e d  i n  t h e  O r i g i n a l  

Base l i ne  have been reduced t o  $20.191 m i l l i o n ,  r e s u l t i n g  i n  a  n e t  c o s t  i nc rease  

o f  $4.699 m i  11 i o n .  

The Category C ECP Summary i s  presented i n  Table 9. Cons iderab le  engi -  

n e e r i n g  and e s t i m a t i n q  developments have r e s u l t e d  i n  r e v i s i o n s  t o  many o f  t he  

o r i g i n a l  ECPs. The r e s u l t  o f  these changes i s  a n e t  c o s t  i nc rease  o f  $10.616 

m i l l i o n  o n l y  versus t h e  inc rease  o f  $25.501 m i l l i o n  i n  t h e  U r i g i n a l  Basel ine.  

The n e t  sav ings a re  $14.885 m i l l i o n .  

The Pos t -Base l ine  ECPs a re  summarized i n  Table 10. The n e t  e f f e c t  o f  

these  ECPs i s  a  c o s t  inc rease  o f  $8.333 m i l l i o n .  

Becduse u f  t he  expected l a r g e  impact o f  t h c  ECPs a f f e c t i n g  t h e  B u s t  

Prepa ra t i on  and G a s i f i c a t i o n  U n i t s  o f  t h e  Gas Systems Area, i t  was decided 

t h a t  t h e  m a t e r i a l  t a k e - o f f s  (MTOs) f o r  these areas would be redone f o l l o w i n g  

t h e  i n c o r p o r a t i o n  o f  eng inee r i ng  changes, so t h a t  f a c t o r e d  e s t i m a t i n g  would 

n o t  be requ i r ed .  The c o s t  es t imates  r e s u l t i n g  f rom t h e  r e v i s e d  MTOs a re  

h i ghe r  f o r  b o t h  areas than  i f  t h e  ECP va lues were used. An inc rease  o f  $1 

m i l l i o n  i s  no ted  i n  t h e  Dust P repa ra t i on  area and an inc rease  o f  $4.3 m i l l i o n  

i s  observed i n  t h e  G a s i f i c a t i o n  Area. 

A lso,  separate  f rom t h e  f u r t h e r  development o f  ECPs, equipment est imates 

i n  t h e  e n t i r e  Gas Systems Area were r e f i n e d .  A sav ing  o f  about $0.7 m i l l i o n  

over  and above t h a t  p r o j e c t e d  by ECPs has been r e a l i z e d .  The most s i g n i f i c a n t  

c o n t r i b u t o r  t o  t h i s  o v e r a l l  sav ing,  which i n v o l v e s  b o t h  p o s i t i v e  and nega t i ve  

i tems,  i s  a $ 1  m i l l i o n  decrease i n  t h e  equipment c o s t  f o r  t h e  t h r e e  remain ing 

G a s i f i e r s .  

Another r e l a t i v e l y  l a r g e  decrease o f  $13.832 m i  11 i o n  i s  r e a l i z e d  i n  

checkout and commissioning cos ts .  Th i s  i s  p r i m a r i l y  due t o  b o t h  lower  f u e l  

consumption d u r i n g  t h e  checkout and commiss?oning p e r i o d  as w e l l  as lower  f u e l  

p r i c e '  p r o j e c t i o n s  based on t h e  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 ' s  1982 Annual 

Energy Out look.  

A s l i g h t  sav ings o f  8 . 1  m i l  1  i o n  r e s u l t s  f rom t h e  r e v i s i o n  o f  t h e  Naphtha 

H y d r o t r e a t e r  c o s t  es t imate .  The es t ima te  was r e v i s e d  w i t h o u t  formal  p rocess ing  

o f  t h e  r e v i s e d  ECP. However, t h e  va lue  o f  ECP 5-1013 i n  Tab le .9  i s  shown as 

t h e  o r i g i n a l  ECP number. 

1-104 



The r e c o n c i l i a t i o n  and d i scuss ion  above i s  presented on a  "be fo re  con- 

t i ngency  bas i s "  because t he  cont ingency i n  t he  O r i g i n a l  Base l ine  was esca la ted  

and t h e  cont ingency i n  t he  Revised Base l ine  i s  no t .  However, bo th  se t s  o f  

con t ingenc ies  were c a l c u l a t e d  us i ng  t h e  same g u i d e l i n e s  ( i . e . ,  10% on eng i -  

neer ing ,  equipment and opera t ions  and 20% i n  c o n s t r u c t i o n ) .  The r e s u l t a n t  

cont ingency f o r  t h e  Revised Base l ine  i s  $325.9 m i l l i o n ,  i n c l u d i n g  $60 m i l l i o n  

f o r  p o s t  mechanical m o d i f i c a t i o n s .  



Phase 0 (1) ' 

Phase I (1) 

Phase I 1  

T o t a l  be fo re  
Cont ingency 

Cont ingency - 
Phase I 

Phasp IT 

To ta l  

T o t a l  Cost 

TABLE .7 

COST SUMMARY 

( $ 0 0 0 ~ )  

O r i g i n a l  Base1 i n e  

1 s t  Qtr. FY 82 Esca la ted  
Do1 1 a r s  Do1 1 a r s  -.- 

Revised  ase el i ne 

1 s t  Qtr. FY 82 
DOI I a rs  

'"1ncl udes expend i tu res  p r i o r  t o  FY '82.  



TABLE 8 

CATEGORY B ENGINEERING CHANGE PROPOSAL SUMMARY 

1 s t  QTR FY 1982 ($000) 
, Revised 

ECP No. T i t l e  - 
SRC Process Area 

Sour Gas Compressor Revisions (Deleted) 
Quench Mode as P lan t  Design Basis 
Modify Coal S l u r r y  Heating and Pumping Design 
Mod i f i ca t ions  t o  S o l i d i f i c a t i o n  Sect ion 
Storage Tank Design Mod i f i ca t ions  
B o i l e r  Blowdown Di sposal 
Design Changes f o r  Start-Up/Shut-Down 
M a t e r i a l s  o f  Construct ion Mod i f i ca t ions  
Mod i f i ca t ions  t o  KMAC Unloading Systems 
L i g h t  SRC S t r i p p e r  Redesign 
Product O i l  F r a c t i o n a t i o n  
Operator She1 t e r  and F i e l d  Laboratory 
P-12724 D r i v e r  Modi f i c a t i o n s  

SRC Process Area 'Iota1 

Value Value 
7 .  

Coke and L i q u i d  ~ r o d u c t s  Area 

Change Hot Condensate Subcooler t o  Pump 3 12 8 12 
E l im ina te  Calc iner  S h i f t  Bins ( 333) ( 333) 
J-Type Enclosures f o r  Green Coker Conveyors ( 1,206) ( 1,026) 
Reduction i n  Wet Gas Compressor Size ( 406) ( 406) 
Operator She l te r  and F i e l d  Laboratory 62 62 

Coke and L i q u i d  Products Area To ta l  $( 1,691) $( 1,691) 

Cryogenic Systems Area 

Operator She l te r  and F i e l d  Laboratory 3 62 $ 62 

Cryogenic: Systems Area Tota! ' . . , ' . $ . 62 o! 62 

Gas Systems Area 

Mixed Feed G a s i f i c a t i o n  Heat & Mate r ia l  Balance 
Selexol and OEA Spare F i l te rs /Separa to rs  
G a s i f i e r  F l a r e  Operat ion 
Ni t rogen Purge System Revision 
S u l f u r  Storage 
De le t ion  o f  T h i r d  50% H Compressor (Deleted) 
LPG System and Storage i d d i t i o n  
Segregated Wash Water System 
De le t ion  o f  the  Four th G a s i f i e r  
Two 67% Claus Plants  
Wash Water Treatment. P~rmp Revision 
Methanation U n i t  
Corrosion/Erosion Mon i to r ing  

Gas Systems Area To ta l  

Outside B a t t e r y  L i m i t s  Faci 1 i t i e s  Area 

Add i t i on  o f  Four th Pu lve r i ze r  T r a i n  
River  Frontage Secur i t y  Fence 
F l a r e  System Spare Pumps 
P-12724 D r i v e r  Mod i f i ca t ions  

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 To ta l  

Product U t i l i z a t i o n  Area 

Product User R e t r o f i t  (Conversion Costs) . . . 
p r o d k t   ti l i z a t i o n  Area ~ o t a l  

CATEGORY B ECP TOTAL 

NET CHANGE 



ECP No. 

TABLE 9 

CATEGORY C ENGINEERING CHANGE PROPOSAL SUMMARY 

1 s t  QTR F Y  1982 ($OUO) 
Revised 

T i t l e  

SRC Process Area 

E l i m i n a t i o n  o f  Batch So l ids  Withdrawal System 
Por tab le  Oecoking Drums 
L i m i t i n g  WAC Size t o  1 mm 
F l a r e  System Mod i f i ca t ions  
Design Improvements & Mod i f i ca t ions  
S o l i d i f i e r  Fume Contro l  U n i t  
Vari-Speed Or ive  Mod i f i ca t ions  
Increase S o l i d i f i e r  F l e x i b i l i t y  

SRC Process Area Tota l  

Coke and L i q u i d  Products Area 

Naphtha Hydrot reater  
Replace Soda Ash System f o r  Calc iner  Scrubber 
Rotate Lumrnus P l o t  P lan 
Revise Spent Ca ta lys t  Handl ing System 
Seal O i l  Storage f o r  EBH Reactor Pumps 

Coke and L i q u i d  Products Area To ta l  

Cryogenic Systems Area 

Hot Water Bath LIN Vaporizer 

Cryogenic Systems Area To ta l  

Gas Systems Area 

Replace Soda Ash System fob  Ca lc iner  Scrubber 
Delete DPU C l a s s i f i c a t i o n  System 
S ing le  100% H S Recycle Compressor 
Mln. /Max. ttlaI&rs 
# Recyclc/Solvont Recovery U n i t  
 gal N i t rogen  Booster Compressor 
Delete Centr i fuges,  llse Vacuum Re1 ted  F i  1 t e r s  
Reduct ion o f  Fixed-Ammonia i n  St r ipped Water-Lime 
K e t t l e  Type Steam B o i l e r s  
G a s i f i c a t i o n  M a t e r i a l s  Revisions 
S h i f t  Condensate t o  G a s i f i c a t i o n  U n i t  

Gas Systems Area To ta l  

Outside B a t t e r y  L i m i t s  Faci 1 i t i e s  Area 
- 

Inc rease  S c , l i d i f i e r  f l e r i h i l i t y  
Replace Soda Ash System f o r  Calc iner  Scrubber 
Rotate Luwus  P l o t  P lan 
F l a r e  Stack Relocat ion 
Wastewater Treatment System M o d i f i c a t i o n  

Outside B a t t e r y  Limi t s  k'aci l l t l e ~  Area 'Iota1 

Basel i n e  Basel ine 
Val ~ue Val ue 

CATEGORY C ECP T O T A i  

NET CHANGE 



ECP No. 

TABLE 10 

POST-BASELINE ENGINEERING CHANGE PROPOSAL SUMMARY 

T i t l e  

SRC Process Area 

In teg ra ted  F a c i l i t i e s  Mod i f i ca t ions  
CSD Mod i f i ca t ions  
Coal S l u r r y  Heater Safety Factor  Revision 
P l o t  Plan Revisions 
Product O i l  F rac t i ona t i on  Revisions 
Vapor/Oil/Water Separator Mod i f i ca t ions  
Sour Gas Compressor Mod i f i ca t ions  
Column/Drum Residence Time 
Service E levator  Add i t ion  

SRC Process Area Tota l  

Coke and L i q u i d  Products Area 

Coker/Calciner Design Changes 
EBH Design Review Changes 

Coke and L i q u i d  Products Area Tota l  

Gas Systems Area 

Basel ine Estimate Review and Sample Co l l ec t i on  
Delete L.P. Fuel Gas Absorber i n  BSRU 
Delete Coal Receiving Cycl one/Fi 1 t e r  
Mixed Feed G a s i f i c a t i o n  H&MB - Add i t iona l  Scope 
Methanation U n i t  Revisions 
Revised Wash Water Treatment Pumps 
Caust ic Storage and D i s t r i b u t i o n  System 
Blowdown, Condensate and R e l i e f  System 
Add Separator and Heat Exchanger - Selexol U n i t  
Steam Turbine Se lec t ion  fo r  Raw Syngas Compressor 
ASWS Capacity Reduction 

Gas Systems Area Tota l  

POST-BASELINE ECP TOTAL 

1 s t  QTR FY 1982 
($000) 

Revised Baseline 
Val ue 



REVISED 
lnlernat~onel Coal Re l~n~ng  Company BASELINE ESTIMATE 

PHASE I & PHASE I I  

AREA and CONTRACTOR 
I  C R C  

WBS L E V E L  1 , NUMBER 

WBS ELEMENT TITLE SRC- I  

DATE 
30 Sept. 1983 

REVISION NO. I  

PAGE OF 

FORM 9637 (3/821 

(1) Inc l .  M-Hrs f o r  f ie ld-erected equip. $ Values fo r  these hours appear in ma t ' l .  columr 
( 2 )  Includes $12,218 land and $39,480 ICRC G&A 
( 3 )  Includes $32,183 ICRC G6A 1-110 



ORIGINAL 
lnterns~~onrl COII Aaf~n~ng Com~any BASELINE ESTIMATE 

PHASE I & PHASE II 

AREA and CONTRACTOR ICRC 
WBS LEVEL 1. . NUMBER 

WBS ELEMENT TITLE SRC- I 

DATE March 31, 1982 

REVISION NO. 0 

PAGE 0 F 

FORM 9637 ( 3 8 2 )  

I- 1 1 1 



U. 5. DEPRRTlFNT OF ENERGY Level 111 YBS Sumnary 
BASELINE PAGE OF 

Doc Corm C O . S I I C  
l l . J @ l  Phase I -- -- .. - 

H 
I 
C 
C 

h) 

I 
18. Lplr.luveol b n t r r l a ' a  h4a1 &nap, n d  R m  X). Sip lura  ot Oow,nmnt 1rhnlc.l R a p a m u t l l  and Chlr 



U. S. DEPARTMN: OF ENERGY 
BASEL I NE 

Level I 11  YBS S u m r y  

Phase I 

I 

19 Siwtura o l  Contracla'a Authaited FinmcLl Reptnmtat in  and Date 20. Sipalum o l  Gon~nmsnl  7mchn~c.l R e p m n u l i r  and O. a 

I .  w r m c t  l&ntul turn 
emons traklon o f  the Sol vent Ref lned Coal Process 

3. Conlrwtw Inam.  a n d  
International Coal Ref ln lng Canpafly 
P. 0. BOX 2752 

tie"~#&bT-%b~03054 
4. Conlrut Start b l e  

10 July 1978 
6. Contract ~ o m g l e t l m  Omto 



U. 5. DEPAllTllENT OF ENERGY Organ t aa t t onal Breakdown Structure.  
B.6ELINE PAGE 

Phase 1 -- - - - 

1' ~e"zS"t"+1#g o f  the Solvent R~f tned Coal P m e s t  1 

b ~ ~ 7 ~ . - r c  ~. I 

18. O.rlutm d b n t r r 1 u ' 8  h o l m  Lhwr nd Or, XI. S i w t u n  ol Carnmnl1 rhn ic . l  R w m u t l r  and Dm18 I 

H 
I 

w 
w 
c' 

- 

G b A  

Cate o? 
-~ - - 

! 

1E3 9049 

-. - - 
~ubtotdl-19-mrn-d(;rm-m '52 

I 
1 . 1  1 1 1 . . 1  

18. h m L 8  0 1 l a r ~  Expressed I n  
Fhousands - 1 s t  O t r .  

I?. cost f i n a t -  
k r c h ,  1982 

1 

77 

I I 

??r' 

- 

I 

735 ;64 
------------ 

83:  

4 ~ ~ ~ 1 0 5 9 ~ ~  

I I I 

115~1226. 

- -  
870 

- 
- 

--lz?z-12657P-= 

11!if#lfl1 

- -  

I 

154g1238 

5 

12127 

- 
183 

11558 
----- - 

4727 

- 
I 

136 39480 

- 



U. S. MPARTMNT OF ENERGY 
BASELINE 

Organtzattonal Breakdown Structure 

41-111 Phase I .--. -- .. II 

H 
I 
r 
F 

U1 

10. h m l l 8  Uol l a r s  Expressed I n  11. con h n  a l e  

Thousands - 1st Q t r .  #arch. 1982 
FYBZ Do1 jars 

$8. k u l u r w d  G~IIUIQ'I ho(m h n p r  nd O.m 19. Sipnoluro 01 h t r a c l W ' 8  Aulhwird Finmcil fl.p.unlmlln and Oolr m. & w l u r o  01 b n r n m n l  T d n i u l  f l . p n n ~ 1 1 ~  and C h c .  



U. 5.  O<PARTCFNT OF ENERGY O q a n l z a t l o n a l  Breakdown Structure 
BASELINE PAGE OF 

Phase I .-- 
-.o .. - 



MPARTMNT OF 
BASELINE 

Organi rat ional B r e a k d m  Structure 
PAOE OF 

Phase 1 .-- -.. .. - 
1 ' '  %Zs%%rb~.of  the Sol vent Refined Coal Process 1 
-- 
3. Contrmw Inm. -I 

International Coal Refining Carpany 
P. 0.  Box 2752 

4. Conlmr m a t .  
10 July 1970 

6. Conam Comd.(~on 0.1m I 

I I 1 1 1 1 1 1 1 1  1 I I I 

18. ~ m r r k ~  Dollars Expressed I n  1 1 .  c o n k n a l e  

. . * .  
Thousands - Escalate l a r c h .  1982 
nnllarr 

IR Opmwm ol  Cont~mm'c hdct L*n- md hn 19. L ~ c u r e  o l  Conlrytw'~ Au1hwia.d Finnclml Reppmml8lin and Dm18 20. bipalun 01 Gomnnunl Tahniul  R e p a m ~ i w  end b l m .  



U. S., DEPARTPENT OF ENERGY 
BASELINE 

Level I 1 1  YBS Sumnary 
PAGE OF 

D O C  F a m  C R 4 I I P  
II.IO Phase 11 .--. 

D- .. .I_ 

I. bn!,mct tdml i lkal lm I .  Conlrr l  Nu& 

Demonstration of the Solvent Ref  l ned  Coal Process DE -AC05-780R03054 
3. Con tmcta Irum. md~+m*81 4. Con~rmcn 9mt1 0.n international Coal Re f i n i ng  Conorny 10 J u l y  1978 

P. 0. Box 2752 6. C o n l r m  Com@mllon Lhtr 
Allentown, PA 18001 

6. Idmlll)ution 7. R.poming,Ce~.pory I.a..-tr.* tin 0. R m n r d  9. ActuJ 
Nu& I l w n a  rorl b o b d D r n  atuou~m R i m  Ria, 

.I.mmtl Flu(  F w d  . 
vmrs ~ m t n  FY83 FY84 FY85 FY86 FY87 I FYBB TOTAL 

1.1 C c m t ~ t i o n  F a c i l l t l e s  552 %I ll~l& 21156 1 - 
Equ i pmen t 

2 8 0 9 4  

H -- 
I 
C 
+ 
33 

116. Rornrkn Includes esca la t ion  on Cahqory  C E C k  of f 5,969. C)ol lars Expressed i n  1 1 1  colt RmnCbtm 

housands - 1s t  Ptr. lga2 
YR7 [Inllarc - 



U. S. OEPARTYNT OF ENERGY ~~~~l 1 1  I WBS sumry 
BASELINE PAOL OF 

W e  rmm CI4lIC 
l l . l II  Phase I I -_. 

...I. ..- 

H 
I 
r 
r 
\D 

L IVUI ~ a r s  I 

(L O ~ e t u r a  01 C o n t ~ r ~ o ' e  hdrc ~ h w  md I*[# 10 b p 8 t u r n  01 O o m n m m l  1~41n1r.d A o p r r n u l l r  end 0818 



W< r a m  C O l I 3 P  
1 I . l I I  

U. S. DEPARTCENT OF ENERGY Organlratlonal Breakdown Structure Summry 
BASELINE PAGE OF 

Phase 11 .- -. 
m.0 ...- 

~ ~ ~ & G . I , u I M  
O~monstration o f  the .Soliveat Refined Coal Process 

dmmntl F i d  Fnul  
*..I Y-II FY83 I I FY84 1 I FYI35 I 1 FV86 1 1 FYB7 I I FV88 1 TOTAL 

I r 47667 1 1 53791 1 1 2579 1 1 sqi I 1 - 1 - 105028 
1 

3. C m  ~UI- l ~ n v  -0 I 
\nternationar Coal Reflnlnq Carpany 
P. 0. Box 2752 
Allentown. PA 18001 

I I I 1 I I I I I I I 1 1 I I I 
I - f-d 9 1 16-5 1 1 443469 1 1294914 1 I 59j53  I 2032414 

16. R m r k l  Do1 I a r s  Expressed I n  17. COII a n  &la 

March. 1982 

4. b t r m  Yarl Cbt. 
10 July 1978 

6. b l r a c l  C o a w l n i a  Cbta 

. .-- --. .-. - 1 

18. 6 l ~ n u r a  01 CQnt l . i l~ ' l  ho/m Lhm mi h t a  I 0  b p l m l a  o '  b n t o r t o l ' ~  Authaord Fenncul f l .pnmal lva and Dale 10. Sputum 01 Oowmtn-I T a + n * d  f l w m n u l ~ r  and a m  

8. I d m I l l l o I l a  7. -in# t r m w  b*.-tr.n t i n  1 Clan-M 0. A c t 4  
N- I l m  a a k  b r r k d a s ~ u n u a  h ion Ria I 



U. S. DEPARTNNT OF ENERGY Organlzat lonal  Breakdown S t ~ c t u r e  Sumnary 
BASELINE PAGE OF 

DOC F a m  Cm31JC 
11.111 Phase 11 .--I 

-.o .. ... 

H 
I 
w .  
r.l 
r 

I I 1 I I I I I I I I I I I 
16. R m n ~ L t  UOl l a r s  txpress I n  17. 6 1 1  man a t .  Thousands - ~ s c g a t e d  

Do1 1 ars March. 1982 

18. Sg.lm~utm of Contrrla's R d u l  & n a p  and &I( . 10. Signm~uta 01 bn l ,bc lor ' t~Aulha i~~d  Flnr~clal Rmprnm~mtlw and Omlr 20. Slgulu,m 01 Gow~nmnl  Tuhnicd Aomnanutlr and Data 



U. S.  DEPLJTMENT OF ENERGY 
GASELINE PAGE OF 

Phase I .---- 
nlr.cl ldont*l'c l ion I t  ffetnonstrat!on o f  the  Solvent  Ref ined  Cozl Prccesz 1 '. ~@#€~Y-%oRo~oM 

I 3 Conlt.cla 1n.m. @d&**ll 
I n t e r n a t i o n a l  Coal R e f i n i n g  Conpany 
P. 0. Box 2752 

4. G n ~ t e c ~  Scer~ &I. 
10 July 1978 

. . 
I I I I 

F-l T o t a l  - OPEX 953 2668 1' 8 6 %  684 3 3 7185 6638 4911 155 22510 
N T o t a l  - PACE 
N 4978(r& - 2 - - -  -. 7 88269197 982qE553 11KE5 96662 1 31631 38863 1678 337682 

Category C 7 
1 1 1 1 1 1 1 1 1  4995 

I I I I I I 1 1 1  I I I I I I I I I I 

I 
I 

I T o t a l  Before E s c a l a t i o n  I ZnnZL 1 52448 an5 194rn881 l1mj57l1~486m7nl 103847 1 138 
I I I I r-- I I I 

269 1 43774 1 1033 1 365187 
I 

- 

1 Tl~ousands I 
l6 Rarrurks Includes e s c a l a t i o n  in Categoru, C E3Ps of  $71-10. Do1 l a r s  Expr ssed i r  17 c ~ ~ t f l . ~ ~ ~ ~ ~ ~  I Thvtlsands - !st Q t r l  March. 1982 

- 

18. &g"#tu~eol  Conlr.clw's Pv>jecl Msn.gs, end b l s  

- -  

-- . 

19 Sagnalursol Conlr.clo# t dcuthcoled Fnnsncmal Repte~anlalnre ard f l u e  10. Soytslurs o l  Gavcrnrncnt rscl~n*cal  Rop.senlalwm and flats 



U. S. DEPARTMENT OF ENERGY 
BASEL 1 NE PAGE OF 

DOE r a m  t l l . I J 1 P  
11. l81 Phase I I.-.-..D 

a--. .. .,- 

H 
I 
F 
r 3  
W 

. . -  

. .-. .. . 
1.. I 

. 

I I 
! 

- 
~------ 

! -- - - - - - - 
I 
I -. -- 

.- - - 
- 

IS. RIMVIS o l l a r s  Expressed i n  17. colt man Dale 
Escalated March. 1982 

. 
18  Sqrul-re a1 C o n l r r l a ' ~  Plojrcl Manale and Dele 70. Sig>ot~o,e 01 Governtncnl Technicel Rep~srr- lalnrc nnd Data 

- - . . . - . . 



U.  S. DEPF.RTHENT OF .ENERGY 
EASELINE 

DOC Form C R . S J I P  
11.111 Pha sc I I 

PAGE OF 

el--** .-- -- 

.I P. 0 .  Box 2752 

-- -- ..- 
rl. C ~ E I I ~ C I  ld.nt~leatlon 

Demonstration o f  the Solvent Redined Coal Process 
3. b n t , a r t a  Inrln. add* 11 

~ n t e r n a t i o n a )  Coal Ref ln lng C m a n v  

2. b n t r a c l  N u d m  
DE-AC05-780R03054 

4. Contract Slav1 0.1. 

10 July 1978 

I t  I 

I 

I 
I 

15. Ra-rk~ * Includes escalat ion on Category C -ECPs o f  55,969. Do1 l a r s  Expressed i n  11. C ~ I I  man note 

- 1 s t  Qtr .  ~ ~ ~ ~ h ,  1982 
r s  

18, S#~~ns lu#a  01 Contractor's Pvoiao Manmper and b t w  19. Sqnstute ol Eon~vactoa'r A u t h ~ n r F l l  F~nanc~a l  R e p e ~ e n l a ~ ~ v a  and C.ala 



U. S. DEPARTCIENl OF ENERGY 
BASELINE 

Phase 11 
PAGE ff 

.-- 
t . ~ o n r r m l d n ~ i l * n ~ m  2. C o n t r m  Nu- 7 

Demonstration o f  the Solvent Refined Coal Process DE -AC05-780R03054 
- 

~ 1 l e n t a r n . p ~  18001 
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SCHEDULE AND SUMMARY 

SUMMARY 

C u r r e n t l y ,  t h e  SRC-I P r o j e c t  has no s p e c i f i c  schedule, no d e f i n i t e  r e s t a r t  

date.  Because o f  a  l a c k  o f  fund ing,  t h e  DOE has dec ided t o  shu t  down t h e  

p r o j e c t .  I n  essence, t h e  eng ineer ing  has n o t  progressed much beyond t h e  

es tab l i shmen t  o f  t h i s  Revised P r o j e c t  Base l ine ,  i . e . ,  no d e t a i l e d  eng ineer ing  

has been done such as,  t h e  development o f  mechanical equipment des igns,  s t r u c -  

t u r a l  des igns,  founda t ions ,  p i p i n g ,  w i r i n g ,  i n s t r umen ta t i on ,  e t c .  Ac tua l  

procurement o f  equipment was never au tho r i zed  and, as a  r e s u l t ,  vendor engi -  

n e e r i n g  was never r e a l i z e d .  The.FEIS Record o f  Dec i s i on  was never r ece i ved  

and, consequent ly ,  l a n d  was never a c t u a l l y  purchased. Be fo re  a  new meaningful  

schedule can be developed, al lowances must be made f o r :  r e s t a r t i n g  and m o b i l i z -  

i n g  t h e  eng ineer ing  e f f o r t ;  o b t a i n i n g  t h e  FEIS Record o f  Dec is ion ;  purchas ing 

and rezon ing  t h e  land ,  and; a u t h o r i z i n g  t h e  procurement o f  t h e  equipment, e t c .  

I t  i s  es t ima ted  t h a t  a  minimum p e r i o d  o f  one yea r ,  a f t e r  r e a c t i v a t i o n  o f  

t h e  p r o j e c t ,  would be r e q u i r e d  up f r o n t  t o  accompl ish t h e  above i tems i n  o rder  

t o  r e s t o r e  t h e  p r o j e c t  t o  t h e  p o s i t i o n  i n  which i t  was when work was c u r t a i l e d .  

Then, b a r r i n g  any ve ry  l a r g e  increases i n  n a t i o n a l  economic a c t i v i t y ,  t h e  t ime 

spans from t h e  o r i g i n a l  P r o j e c t  Schedule 'Basel ine cou ld  be a p p l i e d  t o  produce 

a  r e v i s e d  schedule.  Very h i gh  i n d u s t r i a l  a c t i v i t y  cou ld  extend equipment 

d e l i v e r y  dates which would necess i t a t e  a d d i t i o n a l  schedule m o d i f i c a t i o n s .  

I n  t h i s  scenar io ,  t h e  o r i g i n a l  p r o j e c t  schedule has been c a r r i e d  over  

i n t o  t he  Revised Schedule Base l ine  t o  show t h e  i n t e r r e l a t i o n s h i p  and i n t e r -  

dependence o f  t h e  va r i ous  a c t i v i t i e s  upon each o t h e r ,  t o  show t h e  r e l a t i v e  

t ime  spans r e q u i r e d  f o r  t h e  a c t i v i t i e s ,  and t o  p rov i de  a b a s i s  on which a 

cash- f low can be developed. 

INTRODUCTION 

The o r i g i n a l  P r o j e c t  Base l ine  Schedule comprised a  h i e r a r c h y  o f  f o u r  

schedule l e v e l s ,  which were i n  ascending o rder :  D e t a i l ,  I n t e rmed ia te ,  Master,  

and Execut ive.  



The D e t a i l  Schedules were computer ized networks c o n s i s t i n g  o f  about 

65,000 t o t a l  a c t i v i t i e s .  . They had been prepared by t h e  Area Cont rac to rs ,  t h e  

Cons t ruc t i on  Manager/Constructor,  and t h e  I C R C  c o s t  account managers. The 

De ta i  1  Schedules were ma in ta ined  by t h e  . r espec t i ve  Area Cont rac to rs  and served 

as t h e  da ta  base f rom which t h e  I n te rmed ia te  Schedule were developed. 

The I n te rmed ia te  Schedule was a  C r i t i c a l  Path Method (CPM) network con- 

s i s t i n g  o f  approx imate ly  10,000 a c t i v i t i e s .  Th i s  schedule conso l i da ted  a l l  

t h e  D e t a i l  Schedules and was t he  l e v e l  a t  which a l l  work performed by t he  

subcon t rac to r s  i n v o l v e d  i n  t h e  SRC-I p r o j e c t  was i n t e r f a c e d .  The I n te rmed ia te  

Schedule was ma in ta ined  by I C R C  and served as t h e  da ta  base f o r  t h e  Master and 

Execu t i ve  Schedules. 

The Master Schedule, which conso l i da tes  t h e  i n f o r m a t i o n  con ta ined  i n  t h e  

I n te rmed ia te  Schedule, c o n s i s t e d  o f  approx imate ly  700 mi les tones  and was 

p resen ted  i n  t h e  form o f  a  Gant t  ba r  c h a r t  w i t h  assoc ia ted  m i l es tone  logs .  

The mi les tones  were based on e a r l y  s t a r t  and complete dates e x t r a c t e d  from t h e  

I n te rmed ia te  Schedule CPM l o g i c  network.  I n  a d d i t i o n  t o  t h e  e a r l y ' d a t e s ,  t h e  

l a t e s t  s t a r t  and complete dates f o r  each m i l es tone  were shown on t h e  computer- 

generated m i l es tone  logs .  The Master Schedule a c t i v i t i e s  assoc ia ted  w i t h  each 

o f  t h e  l e v e l  I11 WBS elements can be found i n  a p p r o p r i a t e  subsequent sec t i ons  

o f  t h i s  Base l i ne  subm i t t a l  (e .g . ,  Sec t i on  I 1  f o r  Cons t ruc t i on  F a c i l i t i e s  and 

Equipment (WBS 1.1)). 

The Execu t i ve  Schedule summarized t h e  mi les tones  c o n t a i n e d  i n  t h e  Master 

Schedule and had been developed t o  p rov i de  an overv iew o f  t h e  e n t i r e  p r o j e c t .  

I t  c o n s i s t e d  o f  approx imate ly  100 mi les tones  and was a l s o  p resen ted  i n  t he  

form o f  a  Gant t  b a r  c h a r t  w i t h  assoc ia ted  m i l es tone  logs .  The Execu t i ve  

Schedule l ogs  a l s o  showed l a t e  was w e l l  as e a r l y  s t a r t  and complete dates f o r  

each m i  1  estone. 

SCHEDULE CRITERIA AND ASSUMPTIONS 

I n  accordance w i t h  DOE g u i d e l i n e s ,  t h e  P r o j e c t  Base l i ne  Schedule ,had been 

based on the  fo l low. ing  c r i t e r i a :  

1. Commencement o f  procurement s e l e c t i o n  process ( b i d  requests)  t o  

beg in  on 15 June 1981. 

2. FEIS Record o f  Dec i s i on  t o  be made on 15 October 1982. 



3 .  Commencement o f  equipment f a b r i c a t i o n  t o  beg in  on 1 November 1982. 

4. F i xed -p r i ce  t y p e  c o n s t r u c t i o n  con t rac t s  t o  be l e t .  

Fur thermore,  t h e  Schedule Base l ine  was based on t he  f o l l o w i n g  I C R C  assump- 

t i o n s :  

1. P r o j e c t  s t a t u s  as o f  1 October 1981 was t o  be used. 

2. . Con t rac to rs  would n o t  be r e s t r a i n e d  by f und ing  1  i m i t a t i o n s .  

3. Eng ineer ing  and c o n s t r u c t i o n  manpower would be a v a i l a b l e ,  as r equ i r ed .  

4. Condemnation proceedings would n o t  be r e q u i r e d  f o r  a c q u i s i t i o n  o f  

1  and. 

5. Move on s i t e  da te  would be 1 5  A p r i l  1983. 

6. Cons t ruc t i on  work week would be 40 hours. 

7. Procurement Cyc les and M i l es tone  Process Hazards Review Cycles would 

be i n  accordance w t i h  I C R C  Master P r o j e c t  Procedure 9-1, Rev. 1, 

dated 25 September 1981. 

SCHEDULE OVERVIEW AND HIGHLIGHTS 

Phase I, d e f i n e d  as D e t a i l e d  Engineer ing and Design, encompassed eng i -  

n e e r i n g  and des ign e f f o r t s  by va r i ous  Area Cont rac to rs  and i nc l uded  equipment 

i n q u i r y  p repa ra t i on ,  b i d  s u b m i t t a l s ,  eva lua t ions ,  placement o f  purchase o rders ,  

and t h e  eng ineer ing  by  equipment vendors r e q u i r e d  t o  suppor t  t h e  Area Con t rac to r s '  

d e t a i l e d  design. Phase I was scheduled t o  be completed i n  February 1985. 

Phase 11, d e f i n e d  as Procurement and Cons t ruc t ion ,  began w i t h  t h e  re lease  

f o r  equipment f a b r i c a t t o n  on 1 November 1982. ' [ h i s  phase i nc l uded  p r o c u r i n g  

ma jo r  m a t e r i a l s ,  f a b r i c a t i n g  equipment, c o n s t r u c t i n g  t h e  f a c i l i t y ,  and com- 

m i ss i on ing .  Phase I 1  was scheduled f o r  complet ion i n  December 1987. 

Phase 111, d e f i n e d  as Opera t ion  and Eva lua t ion ,  began i n  December 1987 

and extended f o r  2% years.  Phase I I I A ,  P l a n t  Op t im i za t i on ,  r a n  f o r  6 months 

d u r i n g  which t h e  o p e r a t i o n  o f  t h e  p l a n t  was opt imized.  Th i s  was f o l l owed  by a  

2-year  pe r i od ,  Phase I I I B ,  t h a t  cu lm ina ted  w i t h  t h e  P l a n t  Buyout Dec is ion ,  

scheduled f o r  June 1990. 

S i g n i f i c a n t  M i les tones  con ta ined  i n  t h e  P r o j e c t  Base l ine  Schedule a re  

h igh1  i g h t e d  below: 



Obtain FEIS Record o f  Decis ion 15 October 1982 

Begin Phase I1  (Equipment Fabr ica t ion)  1 November 1982 

Complete land a c q u i s i t i o n  i n c l u d i n g  rezoning A p r i l  1983 

Move on s i t e  15 A p r i l  1983 

Complete Phase I February 1985 

Complete Phase I I / S t a r t  Phase I I I A  December 1987 

S t a r t  Phase 1110 June 1988 

Complete Phase I I I B / P l a n t  Buyout Decis ion June 1990 

CRITICAL PATH 

A c r i t i c a l - p a t h  ana lys is  o f  the P ro jec t  Basel ine Schedule showed t h a t  

th ree  areas o f  , t h e  p r o j e c t  were essen t i a l  f o r  complet ion o f  phase I 1  i n  the 

f o u r t h  quar te r  o f  calendar 1987: 
I 

O The f i r s t  path began w i t h  engineering i n  the  G a s i f i c a t i o n  Area, 

fo l lowed by cons t ruc t i on  and commissioning o f  the G a s i f i c a t i o n  

Systems, fo l lowed by commissioning o f  the  SRC Feed Reaction and 

Recovery System. 
O The second path extended from engineering i n  the  O f f -S i tes  I n t e r -  

connectiong Systems Area through cons t ruc t i on  o f  the In te rconnect ing  

Systems, fo l lowed by commissioning o f  U t i l i t i e s  Systems. 
O The t h i r d  pa th  began w i t h  the  d e l i v e r y  o f  the  U t i l i t i e s  B o i l e r ,  

fo l lowed by cons t ruc t i on  and, f i n a l l y ,  commissioning o f  the U t i l i t i e s  . 

Systems. . 

. I n  a d d i t i o n  t o  these, the f o l l o w i n g  paths were nea r l y  c r i t i c a l  t o  comple- 

t i o n  on time: 

O Engineering i n  the  P lan t  U t i l i t i e s  Area, fo l lowed by cons t ruc t i on  

dnd,  F i n a l l y ,  con~rnissioning o f  the  U t i  1  i t i e s  Systems. 

O A c q u i s i t i o n  o f  land, s i t e  development, and, f i n a l l y ,  cons t ruc t i on  

and commissioning. 

Engineering through const ruc t ion  o f  the  Watere and Waste Treatment 

F a c i l i t i e s ,  fo l lowed by commissioning o f  t he  U t i l i t i e s  Systems. 





A .  TECHNICtIL SCOPE 

The lease  o f  temporary o f f i c e s  and r e l a t e d  o f f i c e  equipment a t  Newman, 

Kentucky p r i o r  t o  moving o n - s i t e ,  c o n s t r u c t i o n  i tems and se rv i ces  such as  

roadwork, barge f a c i l i t y ,  c r a f t  t r a n s p o r t a t i o n ,  p a r k i n g  l o t s ,  temporary fences, 

s to rage  yards ,  c o n s t r u c t i o n  b u i l d i n g s ,  temporary power and water ,  s e c u r i t y ,  

j a n i t o r i a l  se r v i ce ,  and t r a s h  p ickup ,  which a re  n o t  s p e c i f i c  t o  an area,  w i l l  

be budgeted and charged t o  t h e  Cons t ruc t i on  F a c i l i t i e s  and Equipment WBS 

element. 

B u i l d i n g s  which w i l l  be cons t ruc ted  i n c l u d e  an a d m i n i s t r a t i o n  b u i l d i n g ,  

warehouse, t ime  o f f  i c e s ,  c r a f t  change houses, guardhouses, an icehouse, f i r s t  

a i d  houses, a  t e s t  l a b ,  and a  maintenance shop. The a d m i n i s t r a t i o n  b u i l d i n g  

w i l l  be s i zed  t o  accommodate a  CM/C s t a f f  o f  approx imate ly  275 people  p l u s  25 

people  each f o r  I C R C  and DOE. The es t imated  s i zes  o f  t h e  va r i ous  b u i l d i n g s  
, a re  'as f o l l o w s :  

1 A d m i n i s t r a t i o n  B u i l d i n g  

3 Time O f f i c e s  a t  2,000 sq f t  each 

6 C r a f t  Change Houses a t  7,500 sq f t  each 

1 Warehouse 

5 Guardhouses a t  150 sq f t  each 

1 Icehouse 

2  F i r s t  A i d  Houses a t  1,200 sq f t  each 

1 T e s t L a b  

1 Maintenance Shop 

T o i l e t  f a c i l i t i e s  w i l l  be p rov i ded  f o r  t h e  e n t i r e  s i t e .  Ten t o i l e t  

t r a i l e r s  and an average o f  f i f t y  Porta-Johns w i l l  be used a t  peak work loads  

t o  s e r v i c e  4,000 men. A s e p t i c  t ank  w i l l  be i n s t a l l e d  f o r  each s t a t i o n a r y  

f a c i l i t y .  Serv ice  c o n t r a c t s  w i l l  be l e t  f o r  s a n t t a t i o n  and j a n i t o r i a l  se r v i ces  

and t r a s h  p ickup .  

Temporary y a r d  work t o  suppor t  t h e  t o t a l  p r o j e c t  i nc ludes :  

Roads w i t h  g rave l  su r f ace  15,000 l i n  f t  

Park ing  l o t s  w i t h  g rave l  su r f ace  ( c r a f t )  110,000 sq y d  

Fences f o r  p a r k i n g  l o t s ,  s torage areas, e t c .  25,000 l i n  f t  



Storage y a r d  w i t h  g rave l  su r f ace  40 acres 

Storage ya rd ,  graded o n l y  60 acres 

Drainage d i t c h e s  w i t h  g rave l  su r f ace  58,000 l i n  f t  

F a b r i c a t i o n  shop area w i t h  g rave l  su r f ace  40 acres 

Subcon t rac to r  t r a i l e r  p a r k  w i t h  g rave l  su r f ace  5 acres 

Barge un load ing  f a c i l i t y  a t  Owensboro 1 

The i n s t a l l a t i o n  o f  a l l  temporary u t i l i t i e s  w i l l  a l s o  be charged t o  t h i s  

element.  A f t e r  i n s t a l l a t i o n  o f  t h e  temporary u t i l i t i e s ,  t h e  CM/C w i l l  be 

r e s p o n s i b l e  f o r  maintenance and r e p a i r  o f  t h e  systems. 

A bus s e r v i c e  t o  t h e  j o b s i t e  w i l l  be p rov i ded  f o r  c r a f t  personnel  when 

t h e  s i t e  manpower l e v e l  i nc reases  t o  a  p o i n t  where t r a f f i c  conges t ion  occurs 

on t h e  incoming highway. The c o s t  o f  t h i s  s e r v i c e  w i l l  be .charged  t o  t h i s  

element.  

The CM/C w i l l  supp ly  equipment f o r  t h e  warehousing e f f o r t  and maintenance 

and r e p a j r  o f  t he  roads and u t i l i t i e s .  C o s t s  f u r  t h e  equipment a re  i nc l uded  

i n  t h i s  element.  

There were no r e v i s i o n s  t o  t h e  Technica l  Scope o f  Cons t ruc t i on  F a c i l i t i e s  

and Equipment d u r i n g  t h e  Post -Basel ine pe r i od .  



B. COST PLANS 

The f o l l o w i n g  c o s t  p l a n  da ta  f rom t h e  o r i g i n a l  Base l i ne  f o r  t h e  Construc- 

t i o n  F a c i l i t i e s  and Equipment, Work Breakdown S t r u c t u r e  element 1.1 are  inc luded  

f o r  re fe rence  and comparison. They were coo rd i na ted  and compi led by t h e  

I n t e r n a t i o n a l  Coal Re f i n i ng  Company ( I C R C )  based on a  c o n s t r u c t i o n  c o s t  es t imate  

developed by Stone and Webster ~ n g i  nee r i ng  Co rpo ra t i  on (SWEC). Th i s  c o s t  p l a n  

da ta  d i d  n o t  i n c l u d e  any a l lowance f o r  cont ingency.  

There were no Phase I cos ts  i nc l uded  i n  t h i s  WBS element. The Phase I 1  

Cost Plans were p resen ted  i n  f i r s t  q u a r t e r  FY 82 and esca la ted  cos t s .  

The esca la ted  cos t s  were developed us i ng  t h e  f o l  1  owing r a t e s  compounded 

y e a r l y :  10% f o r  FY 82 and FY 83, 9% f o r  FY 84 and FY 85 and 8% t h e r e a f t e r .  

E s c a l a t i o n  on equipment had been c a l c u l a t e d  based on a  committed bas i s  and 

d i s t r i b u t e d  on a  cash f l o w  bas i s .  

For t h i s  Revised P r o j e c t  Base l ine ,  t h e r e  a re  no changes i n  t h e  c a p i t a l  

c o s t  es t ima te  i n  f i r s t - q u a r t e r  FY 82 d o l l a r s  f o r  Cons t ruc t i on  F a c i l i t i e s  and 

Equipment. Because o f  t h e  l a c k  o f  a  d e f i n i t i v e  p r o j e c t  schedule and agreed 

e s c a l a t i o n  f a c t o r s ,  no a t tempt  has been made t o  esca la te  t h e  cos t s  o r  t o  

develop new c o s t  p lans .  
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Construct ion F a c i l i t i e s  and Equipment 

C.  SCHEDULE 

The cons t ruc t i on  f a c i l i t i e s  inc luded i n  WBS 1.1 are o u t l i n e d  i n  the  

preceding Sect ion A ,  Technical Scope. Most are of a  temporary nature t o  serve 

the  p r o j e c t  dur ing  the  cons t ruc t i on  phase. 

I n i  ti a1 roadwork, storage 1  o t s  , u t i  1  i t i e s ,  temporary b u i  1  dings and the 

l i k e  uere t o  be constructed between A p r i l  1983 and August 1984. Maintenance 

o f '  these f a c i l i t i e s  and cons t ruc t ion  serv ices w i l l  be ongoing a c t i v i t i e s  t o  

the  end o f  Phase I 1  when permanent f a c i l i t i e s  and serv ices w i l l  be i n  p lace.  

Co"st ruct ion ' t oo l s  w i l l  be purchased i n  subs tan t i a l  q u a n t i t i e s  e a r l y  . i ns  

Phase I 1  and w i l l  be maintained and replenished throughout cons t ruc t ion .  

E rec t i on  equipment w i l l  be obtained and used throughout Phase 11. 

While there  i s  no cu r ren t  schedule f o r  the  resumption and complet ion o f  

t he  SRC-I P ro jec t ,  t he  t ime durat ions f o r  the  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 considered i n  the development o f  any new p re l im ina ry  schedules. 
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Chapter I11 - Products (WBS 1 .2 )  

A. SRC PROCESS AREA (WBS 1 .2 .1 )  

1. TECHNICAL SCOPE 

The S R C - I  d i r e c t  coa l  l i q u e f a c t i o n  process produces s o l v e n t - r e f i n e d  coa l  

(SRC) ,  l i q u i d  f u e l s ,  and gaseous and s o l i d  by-products (F igures 6 and 7). . 

Required raw m a t e r i a l s  a re  p u l v e r i z e d  coa l ,  hydrogen, and deashing so lven t .  

I n  t he  SRC Process Area, t he  pu l ve r i zed '  coa l  i s  mixed w i t h  a process- 

de r i ved  s o l v e n t  and hydrogen and then  heated and reac ted .  Reactor e f f l u e n t  

inc ludes  a c i d  gas, hydrocarbon gases and l i q u i d s ,  and mol ten SRC r e a c t i o n  

products ,  as w e l l  as unconverted coal  and ash. The gases and l i q u i d s  a re  

separated f rom the  SRC and s o l i d s  and f u r t h e r  processed t o  recover  f u e l  gas, 

naphtha, medium o i l ,  and heavy o i l  products .  A C r i t i c a l  So lven t  Deashing 

process separates t h e  ash and unconverted carbon s o l i d s  f rom t h e  mol ten SRC, 

which i s  e i t h e r  coo led  t o  form s o l i d  SRC p roduc t ,  o r  f u r t h e r  hydrogenated i n  

t he  Expanded-Bed Hydrocracker (Area 13), o r  coked i n  t he  Coker/Calciner 

(Area 13).  The o v e r a l l  Terminal  Stream Balance which corresponds t o  F igures  6 

and 7, Index Flow Diagrams, i s  presented i n  Table 11. 

Coal, p u l v e r i z e d  t o  70% -200 mesh and c o n t a i n i n g  no more than 2% mois tu re ,  

i s  f e d  t o  t h e  process a t  a cont inuous r a t e  o f  5,590 tons  p e r  stream day on a 

mo i s tu re - f r ee  bas is .  The coa l  i s  s l u r r i e d  w i t h  two r e c y c l e  streams: h o t  

process s o l v e n t  and l i g h t  SRC. The coa l  s l u r r y  i s  then  p ressu r i zed  t o  approx- 

i m a t e l y  2,500 p s i a  and pumped t o  t h e  Coal S lu r ry /Hot  O i l  Exehangers, where i t  

i s  heated from about 400 t o  460°F aga ins t  p rocess ' so l ven t .  Th is  preheated 

coal  s l u r r y  i s  mixed w i t h  h o t  recycle-hydrogen from t h e  G a s i f i c a t i o n  Area (15) 

and d e l i v e r e d  t o  t h e  Coal S l u r r y  Heaters,  where i t  i s  f u r t h e r  heated from 460 

t o  760°F. A t  t h e  hea te r  e x i t ,  a d d i t i o n a l  h o t  recycle-hydrogen i s  added. 

The vapo r / s l u r r y  m ix tu re  i s  then f e d  t o  two Coal D i sso l ve rs  operated i n  

ser ies .  Because an exothermic hydrogenat ion r e a c t i o n  occurs i n  t h e  D i sso l ve rs ,  

q ~ r ~ n c h  h y r l r n ~ e n  i s  added between them. Reaction products leave t he  second 

D i sso l ve r  a t  approx imate ly  2,000 p s i g  and 840°F and e n t e r  t h e  Coal D i sso l ve r  

E f f l u e n t  Separator,  which separates t h e  s l u r r y  f rom t h e  vapors. The s l u r r y  

p o r t i o n  i s  f i r s t  quenched by  i n j e c t i n g  condensed s o l v e n t  t h a t  i s  r ecyc led  f rom 

t h e  High-Pressure Separator;  i t  i s  then let-down i n  p ressure  t o  approx imate ly  

100 p s i g  and phase-separated i n  t h e  Medium-Pressure (MP) F lash  Drum. The 

s l u r r y  f rom t h e  MP drum i s  a l s o  le t -down i n  p ressure  t o  approx imate ly  25 p s i g  



SRC Process Area 

and aga in  phase-separated, i n  t h e  Low-Pressure (LP) F lash  Drum. F i n a l l y ,  t he  

s l u r r y  from t h e  LP F lash  Drum i s  f l a shed  i n t o  t h e  Vacuum Column a t  about 

0 .6  p s i a .  The bottoms f rom t h e  Vacuum Column i s  an SRC s l u r r y  c o n t a i n i n g  o n l y  

6 w t  % of process so l ven t .  Th i s  s l u r r y  i s  pumped t o  t h e  C r i t i c a l  So lven t  

Deashing sec t i on .  

.The Deashing U n i t  (F i gu re  8) separates t he  SRC s l u r r y  i n t o  p roduc t  S R C ,  

l i g h t  SRC,  and by -p roduc t  ash concen t ra te .  The SRC s l u r r y  i s  f i r s t  mixed w i t h  

r e c y c l e d  c r i t i c a l  s o l v e n t  and then  sen t  t o  t h e  F i r s t - S t a g e  S e t t l e r  where ash, 

unconver ted coa l  s o l i d s ,  and i n s o l u b l e  SRC a re  separated as a  heavy phase. 

T h i s  heavy phase i s  wi thdrawn f rom t h e  bot tom o f  t h e  s e t t l e r ,  let-down i n  

p ressure ,  and sen t  t o  So lven t  Separator  #1, t o  recover  t h e  c r i t i c a l  s o l v e n t  

con ta i ned  i n  t h e  ash concen t ra te .  The ash concen t ra te ,  a  f r e e - f l o w i n g  powder, 

i s  t h e n  c l a s s i t i e d  and pneuma t i ca l l y  conveyed t o  t h e  t i a s i t i c a t i o n  Sec t ion  

(Area 15) f o r  f u r t h e r  process ing.  

The l i g h t  phase f rom t h e  F i r s t - S t a g e  S e t t l e r ,  c o n s i s t i n g  o f  s o l u b l e  SRC 

and c r i t i c a l  s o l v e n t ,  i s  heated and f e d  t o  t h e  Second-Stage S e t t l e r .  Hea t ing  

t h e  c r i t i c a l  s o l v e n t  reduces i t s  d e n s i t y ,  which r e s u l t s  i n  r e j e c t i o n  o f  p a r t  

o f  t h e  SRC t o  t h e  heavy phase. Th i s  heavy phase i s  wi thdrawn and sent  t o  t h e  

So l ven t  Separator  #2 t o  recover  c r i t i c a l  s o l v e n t  f rom t h e  SRC. The ash- f ree 

mo l t en  SRC stream f rom t h e  separa to r  i s  even ly  d i v i d e d  i n t o  t h r e e  streams: 

(1) o n e - t h i r d  i s  s o l i d i f i e d  as p roduc t ;  (2)  o n e - t h i r d  i s  sen t  t o  t h e  Coker/ 

C a l c i n e r  (Area 13) t o  produce anode coke; and (3) o n e - t h i r d  i s  sen t  t o  t h e  

Expanded-Bed Hydrocracker  (Area 13)  f o r  f u r t h e r  hydrogenat ion and convers ion 

t o  l i q u i d  feeds tock  f o r  t h e  Product  O i l  F r a c t i o n a t o r .  

The l i g h t  phase f rom t h e  Second-Stage S e t t l e r  i s  le t -down i n  pressure 

w i t h  a  r e s u l t a n t  temperature decrease and sen t  t o  t h e  Th i rd-Stage S e t t l e r .  

There,  t h e  d e n s i t y  o f  t h e  c r i t i c a l  s o l v e n t  i s  decreased t o  r e j e c t  t h e  remain ing 

SRC t o  t he  heavy phase. Th i s  heavy phase i s  sen t  t o  So lven t  Separator  # 3  t o  

r ecove r  c r i t i c a l  so l ven t .  Ihe l i g h t  phase t rom t h e  Ih l rd -S tage  S e t t l e r  and 

t h e  s o l v e n t  recovered i n  a l l  t h r e e  s o l v e n t  separa to rs  a r e  recyc led .  

The p roduc t  f rom t h e  Thi rd-Stage s e t t l e r  i s  c a l l e d  l i g h t  SRC. Adjustment 

o f  process c o n d i t i o n s  i n  t h e  Second-Stage S e t t l e r  can va ry  t h e  r e l a t i v e  quan- 

t i t i e s  o f  SRC and l i g h t  SRC over  a  broad range. The l i g h t  SRC i s  r ecyc l ed  t o  

t h e  S l u r r y  P repa ra t i on  and Pumping Sec t ion .  

The p o r t i o n  o f  mo l ten  SRC from deashing t h a t  i s  sen t  t o  t h e  S o l i d i f i c a t i o n  

S e c t i o n  i s  coo led  and s o l i d i f i e d  by a  ba t ch  process. The mo l ten  SRC i s  pumped 
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on to  t r a y s  and coo led  i n d i r e c t l y  by water .  A f t e r  t he  S R C  s o l i d i f i e s ,  t he  t r a y  

a re  v i b r a t e d ,  caus ing t he  s o l i d  t o  f r a c t u r e .  The SRC i s  dumped on to  conveyors 

and t r anspo r t ed  t o  Product  Storage (Area 11). Any fumes generated d u r i n g  

s o l i d i f i c a t i o n  a re  removed by S o l i d i f i e r  Fume Cont ro l  U n i t s .  Th is  s e c t i o n  

a l s o  s o l i d i f i e s  TSL-SRC, a  vacuum res i due  from t h e  Expanded-Bed Hydrocracker 

(Area 13). 

The vapor streams f rom t h e  Coal D i s s o l v e r  E f f l u e n t  Separator  and the  MP 

F lash  Drum are  p a r t i a l l y  condensed and phase-separated t o  recover  maximum 

amounts o f  hydrogen and s p e c i f i c a t i o n  process s o l v e n t  and t o  e f f e c t i v e l y  

separate  water  f rom hydrocarbons. The medium-pressure gases a re  compressed 

and combined w i t h  t h e  h igh-p ressure  gas stream and sen t  t o  Gas Treatment 

(Area 1 5 )  f o r  hydrogen p u r i f i c a t i o n .  

Gases recovered i n  t h e  LP System and l i q u i d s  recovered i n  t h e  MP System 

a re  f e d  t o  t h e  So lven t  Column t o  recover  s p e c i f i c a t i o n  process s o l v e n t  f rom 

t h e  bot tom o f  t h e  f r a c t i o n a t o r .  Most o f  t h e  process s o l v e n t  i s  used as a  h e a t .  

recovery  medium and i's e v e n t u a l l y  r e c y c l e d  t o . t h e  Coal S l u r r y  Drum t o  supply  

p a r t  o f  t he  process s o l v e n t  needed t o  s l u r r y  t h e  p u l v e r i z e d  coa l .  Smal ler  

p o r t i o n s  a re  used as a d d i t i o n a l  heat  recovery  medium and as f l u s h  o i l  f o r  t h e  

pack ings o f  s lur ry .pumps.  The remainder i s  sen t  t o  t h e  Product  Vacuum Column 

f o r  p roduc t  recovery .  

The So lven t  Column overhead, a  l i g h t  hydrocarbon stream, i s  p a r t i a l l y  

condensed and phase-separated. The vapor i s  compressed and sen t  t o  t h e  Gas 

Treatment Area (Area 15) f o r  a c i d  gas removal. The condensed p o r t i o n  o f  t h e  

overhead, a  hydrocarbon/water m i x tu re ,  i s  a l s o  phase-separated. Hydrocarbons 

a re  sen t  t o  t h e  Naphtha F r a c t i o n a t o r  f o r  p roduc t  recovery ,  and t h e  sour water  

i s  sen t  t o  t h e  Ammonia S u l f i d e  Water S t r i p p e r  i n  t h e  Gas Systems Area (Area 15 ) .  

The Vacuum Column a l s o  recovers  s p e c i f i c a t i o n  ,process s o l v e n t  as a  s i d e  

draw, most o f  which i s  a l s o  used as a  heat  recovery  medium. A sma l l e r  p o r t i o n  

i s  used t o  scrub t h e  ven t  vapor f rom t h e  Coal S l u r r y  Drum and e v e n t u a l l y  t o  

p rov i de  t he  ba lance o f  t h e  process s o l v e n t  r e q u i r e d  t o  s l u r r y  t h e  p u l v e r i z e d  

coa l  i n  t h e  Coal S l u r r y  Drum. The remain ing p o r t i o n  o f  t h e  s i d e  draw i s  sen t  

t o  t h e  Product  Vacuum Column f o r  p roduc t  recovery .  The Vacuum Column overhead 

i s  condensed and phase-separated. The noncondensibles a re  sen t  t o  the'  Vent 

Vapor System, t h e  hydrocarbon l i q u i d s  a re  sen t  t o  t h e  Naphtha F r a c t i o n a t o r  f o r  

p roduc t  recovery ,  and . the  sour  water  i s  sen t  t o  t h e  Ammonia S u l f i d e  Water 

S t r i p p e r  (Area 15). 
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The hydrocarbon l i q u i d  streams f rom t h e  So lven t  and Vacuum Columns, t h e  

Coker (Area 13),  t h e  Expanded-Bed ~ y d r o c r a c k e r  (Area 13) ,  and Hydrogen P u r i f i -  

c a t i o n  U n i t  ( ' ~ r e a  15)  a re  f r a c t i o n a t e d  i n  t he  Naphtha F r a c t i o n a t o r  and Product 

Vacuum Column t o  produce s p e c i f i c a t i o n  p roduc ts  o f  naphtha and medium and 

heavy o i l .  A lso ,  t h e  l i g h t  hydrocarbon gas recovered i n  t h e  Naphtha Frac- 

t i o n a t o r  i s  sen t  t o  t h e  Gas Treatment Area (Area 15)  f o r  s u l f u r  removal and 

even tua l  a d d i t i o n  t o  t h e  f u e l  gas supply.  

0 ' .  

The f o l l o w i n g  i s  a  t a b u l a t i o n  o f  some o f  t h e  major  i tems o f  equipment i n  

each o f  t h e  Level  4 WBS elements of t h e  SRC,Product Area (WBS 1..2.1): 

WBS 1 .2 .1 .1 - - I n t eg ra ted  F a c i l i t i e s  

IN-12101 Vent Waste I nc i , ne ra to r  

V-121.n~ F l  ush Snl ven t  St.orage Drum 

V- 1211-0 S l u r r y  Slop Tank 

.. . 

WBS 1 .2 .1 .2 - -S lu r r y  P repa ra t i on  and Pumping 

BH-12201 Coal Feed C a l i b r a t i o n  B ins  (2) 

V-177fl1 Coal S l u r r y  Drums (2) 

P-12202 Cod1 S l u r r y  Feed Pumps ( 8 )  

E-12202 Coal S lu r r y /Ho t -O i l  Exchangers (6)  

WBS 1 .2 .3 .1 - -S lu r r y  Heaters 

H-12301 Coal S l u r r y  Heaters (6) 

wtis 1.2.1.4--Hydrogen Recovery and D l  sso l  ve rs  

C-12401 Sour Gas Compressors (2) 

R- 12401 Coal S l u r r y  D i s s o l v e r  No. 1 

R-  12402 Coal S l u r r y  D i s s o l v e r  No. 2 

V-12401 Coal D i s s o l v e r  E f f l u e n t  Separator  

P-12401 Low-Pressure S l u r r y  Pumps ( 2 )  



$RC Process Area . .  , . 

WBS 1.2.1.5--Solvent Recovery 

T-12501 Sol vent Col umn 

T-12502 Naphtha Frac t iqnator  

T- 12503 Product Vacuum Column 

P-12512 Process Solvent/Hot-Oil Pumps . . 

WBS 1.2.1.6--Vacuum Column 

T-12601 Vacuum Column 

P-12601 Vacuum Column Bottoms Pump . . (2) 

P-12608 CSD Feed Pumps (2) 

WBS 1.2.1.7--Cri t i c a l  Solvent ~ e a s h i n g  ... , . .- 

V-12704 Fi rs t -Stage S e t t l e r s  (2) 

V-12707 Second-Stage ~ e t t l  e r  

V- 12708 Third-Stage S e t t l e r  

WBS 1 . 2 . 1 . 8 - - s o l i d i f i c a t i o n  

SO-12801 SRC S o l i d i f i e r s  (7) 

SO-12802 SRC/TSL-SRC S o l i d i f i e r s  . . .  (4) 
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SRC Process Area 

Stream 
Number 

rn 

I N .  *4200 
**4202 

4467 - 
4473. 
4550 
4551 
4552 
4553 
4554 
4555 
4556 
4575 
4616 
4700 
4734 
4737 
4803 

OUT. 4212 
4462 
4519 
4527 
4542 
4572 
4574 
4590 
4591 
4611 
4712 
1745 

TABLE 11 

SRC PROCESS AREA 

OVERALL TERMINAL STREAM BALANCE 

WBS 1.2.1.2 through 1.2.1.8 

Stream Name Flow, l b / h r  

Coal Feed t o  BH-12201 A&B 475,150 
N i t r o g e n  Purge t o  AL-12202 A-C 401 
Trea ted  Water t o  TK-12401 39,723 
T o t a l  Recycle Gas t o  Area 12 94,070 
EBH Heavy O i l  t o  V-12516 13,167 
Coker Medium O i l  t o  V-12514 8,822 
EBH D is t i 1 l a t . e  t o  V-12514 21,919 
EBH LP Naphtha t o  V-12513 12,482 
HPU L i g h t  O i  1 t o  V-12513 3,255 
Coker U n s t a b i l i z e d  Naphtha t0.V-12513 2,076 
EBH HP Naphtha t o  T-12502 . 44 / 
13C p s i g  Steam t o  5-12501 600 
130 p s i g  Steam t o  J-12601 3,168 
Make-up C r i t i c a l  So lven t  t o  V-12706 . . 1,496 
60 p s i g  S t r i p p i n g  Steam t o  T-12701 

1 . - .  11,083 
60 p s i g  S t r i p p i n g  Steam t o  T-12702 1,015, 
Mo l ten  TSL-SRC t o  E-12805 14,148: 

To ta l  I n :  703,022 

Vent Accumulator Vapor t o  C-12201 A o r  B 
HP Sour Gas t o  Gas T r e a t i n g  
Wastewater t o  Area 15 
LP O f f  Gas t o  Gas T r e a t i n g  
Wastewater F lash  Gas t o  Area 15 
Naphtha Product  t o  Storage 
Naphtha F r a c t i o n a t o r  O f f  Gas from V-12515 
Medium O i l  Pruduct  t o  Storage 
Heavy O i l  Product  t o  Storage 
Vacuum Column Vapor t o  Vent Vapor System 
KMAC t o  Receiv ing B ins  (Area 15) 
SRC Straipper Bottoms t o  Expanded Bed 

Hydracracker (Area 13) 
SRC S t r i p p e r  Bottoms t o  Coker (Area 13) 
S o l i d  SRC Product  t o  Storage 
Fumes f rom SO-12801 A-E 
Fumes f rom SO-12802 A-E 

T o t a l  Out: 

*Th is  t o t a l  f l o w  i s  two t imes  va lue  t o  each o f  BH-12201 A&B. 
**This  t o t a l  f l o w  i s  two t imes  va lue  t o  each o f  BH-12202 A&C. 
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SRC Process Area 

2. COST PLANS 

The f o l l o w i n g  c o s t  p l a n  da ta  f rom t h e  O r i g i n a l  Base l ine  f o r  t h e  S R C  

Process Area, Work Bre.akdown S t r u c t u r e  element 1 . 2 . 1  a re  i nc l uded  f o r  re fe rence  

and comparison. They were coord ina ted  and compi led by t h e  I n t e r n a t i o n a l  Coal 

R e f i n i n g  Company ( I C R C )  based on engineer ing,  vendor eng ineer ing  and equipment 

es t imates  and m a t e r i a l  t a k e - o f f  q u a n t i t i e s  developed by C a t a l y t i c ,  I n c . ,  a  

c o n s t r u c t i o n  c o s t  es t ima te  developed by  Stone and Webster Corpora t ion ,  and a  

Phase I and I 1  suppor t  es t imate  developed b y  I C R C .  Th i s  isst p l a n  da ta  d i d  

n o t  i n c l u d e  any a l lowance f o r  cont ingency.  

The Cost  P lans were presented i n  f i r s t  q u a r t e r  FY 82 and esca la ted  cos ts  

i n  t h e  f o l l o w i n g  formats :  

Phase I - Level  I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  

Level  I V  WBS Summary - Esca la tcd  do1 l a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82 

do1 1  a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - Esca la ted  d o l l a r s  

Pheso I 1  - Level  I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 do! lars  

Level  I V  WBS Summary - ~ s c a l a t e d  d o l l a r s  

O rgan i za t i ona l  Breakdnwn S t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82 

do1 1  a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - Esca la ted  d o l l a r s  

The esca la ted  cos t s  were developed us i nq  t h e  f o l l o w i n g  r a t e s  compounded 

y e a r l y :  10% f o r  FY 82 and FY 83, 9% f o r  FY 84 and FY 85 and 8% t h e r e a f t e r .  

E s c a l a t i o n  on equipment had been c a l c u l a t e d  based on a  committed bas i s  and 

d i s t r i b u t e d  on a  cash f l o w  bas i s .  

For  t h i s  Revised P t ~ u j e c t  Basel ine,  t h e  c a p i t a l  cos t s  i n  f i r s t  q u a r t e r  

FY 82 d o l l a r s  f o r  t h e  SRC Process Area rose  from $327.223 m i l l i o n  t o  $339.402 

m i l l i o n - - a n  i nc rease  o f  $12.179 m i l l i o n .  The inc rease  i s  due t o  t h e  r e v i s e d  

c a p i t a l  cos t s  r e s u l  t . i  ng f rom t h e  f i n a l  i zed Category B, C,  and Post-Base1 i ne 

ECPs and t he  a t t endan t  ad justment  t o  t he  f a c t o r e d  cos ts  f o r  spare p a r t s .  

No a t tempt  .has been made t o  esca la te  t h e  r e v i s e d  cos t s  o r  t o  develop new 

c o s t  p lans  because o f  t h e  l a c k  of a  d e f i n i t i v e  p r o j e c t  schedule and agreed 

e s c a l a t i o n  f a c t o r s .  
111-10 



REVISED 

1nlernrl1on.l Coal Rel~nang Comgeny BASELINE ESTIMATE 
PHASE I & PHASE I1 

AREA and CONTRACTOR 
Cata ly t ic  

wes LEVEL L. NUMBER 100 

WBS ELEMENT T I T L E  
Cata ly t ic  Area Summary 

D A T E  

REVISION NO.  --. 
PAGE OF 

1 s t  QTR FY '82 (THOUSANDS) 

FORM 9637 13/82] 

(')1ncl udes manhours f o r  f i e l d  erected equipment. Dollar value o f  these 
hours appears in material column. 111-11 

( POST MECH MODS 
SUBTOTAL - CONTINGENCY 

GRAND TOTAL 339401 . d  4133.6 

I I 

136740.d232661.8 



O R I G I N A L  

BASELINE ESTIMATE 
PHASE I & PHASE II 

AREA and CONTRACTOR C a t a l y t i c  

WBSLEVEL 1 -2 .1  .NUMBER 100 
was ELEMENT TITLE Cata ly t ic  Area S U ~ ~ Y  

DATE 

REVISION NO. 

PAGE - OF 

CORM 9637 13/02) 

111-11A 



U. S. DEPARTMENT OF ENERGY 
BASELINE 

Level I V  WBS Sumry 

Phase I 
CAGE OF 

I I .  Fpnlracl T l I w r n  
- - 

emons ra on o f  the Solvent Refined Coal Process I 6erJ#t@-b~03054 --. . 

1. Conlrsctm lmm. &bass) 4. Contract & W ~ I  b t a  

International Coal Refining Capany 10 July 1978 
P. 0. BOX 2752 I. ConIran ~ o n d a t ~ m  0.1. 

I I Thousands - 1st Otr I March. 1982 
rs I 

t8 Ygnatura of Conlrulor's R ~ U I  LSn.gr and &ID 20 &palura 01 G o n r n m n l  Tahnlal  Rap.wnUtIw and R t a  



Allentown, PA 18001 I 
8. Idmlfi(fic.tlm I. Raponln) Cat.pay h4. m l r m c i  I l m  I 10. R m m d  Current F l d  Yam 

N u m b  I t rm u n x h  b r u k d a n  mucturm IYO 9 I I 

U. S. DEPARTMNT OF ENERGV Level I V  YES Sumnary. 
W E  F a m  C R I I I P  

BASEL I ME PAOE OF 

11-181 Phase 1 .--. 
-I) .. ... 

dnmll I r -OL I 

Fy80 83 I FY84 I F785 I Total 
1.2.1 SRC I I I 

I 1 1 1  

I ' !?e"~%%;:R'$n" o f  the Sol vent Ref lned Coal Pmcess 
3. C o n ~ r a c ~ m  !urn. d n l )  

Internatlonal Coal Refining Coapany 
P. 0. Box 2752 

I I . .  L 1 I I 

I I I I I 
I 
I I 1 I I I 

'. &!88#-%~03054 
4. Contma &art R r m  

10 July 1978 
8. Contrmo Complallm 1*1a 

I I 1 1  1 I I I I I I I I I 1 I I I I 

16. R ~ I ~ I L I  Thousands - Escalate 
Do1 l a rs  

I I 

18. E p a u t e  01 Conlraclu'l Prolmct k n e p r  m d  C4lr 10. Signatura 01 Conlraclor'~ Aulhalrsd Finmnclal R ~ p n s n l ~ t l v e  and Dmtm 20. Sipaluraof Dov#rnmnl T r h n k a l  R ~ p . u n u t i w  and Iblm 



"' DEPARTWENT BASELINE OF ENER'Y Organlzatlonal Breakdown Structure Sumiiry PAGE OF 
W E  F a m  C R . 8 I I P  

0 - 1 8 1  
Phase I s.-.,......u 

a m . .  .. .,- 
I. Fpn1,acl lqntil' lion 

emons r a n o n  o f  the ~ o l v h n t  Reftned Coal Process '. &2#&d&-%R03054 

3. Conlracla Iwm. &ma1 4. ~ I I U I  &art RI* 

lnternatlonal Coal Reflnlng Company 10 July 1978 
P .  0. Box 2752 6. Concran Comglatlon b t a  

J ll J I A I S. 1 Total F Y E ~  FY83 'I ~ ~ 8 4  1 FY85 Total  
5 7 4  6 4  6C41 72(1 5920 1 17217 1 8114 1 1282 
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U. S. DEPARTlYNT OF ENERGY Organlzat lonrl  -Breakdown S t ruc tum Surrvry 
BMELINE PAGE OF 

MI Fum C9+13C 
II.IOI Phase I ..--_. 

-I. .I .,. 
1 .  Fpntract vil' tian 

e m s  ratffon o f  the Solvent Refined Coal Process ~ ~ ~ - % 0 3 0 5 4  
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U. S. DEPARTllEllf OF EtIERGY Level I V  YBS Sulpprry 
BASELIE  rAoE OF 

W E  r a m  C I . 0 8 C  
( I -181  Phase 11 =-7- 

1 P.  '0. Box 2752 

I .  b n t r r c t  lbntif*.t)on 
Demonstration o f  tbe Solvent RefIned Coal Process 

3 Con r u t a  Inm 8&8 ) 
tnternatlonar Coal Ref in in^ Concaw 

~bncmWurrbr 
DE-AC05-780R030!i4 

4. bncful Y R t r  
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I I 1 I I I I I I I I I I I r 
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Ibrch, 
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Phase I 1  
- 
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Demons tra  t ton o f  the Solvent Refined Coal Process DE-AC05-780R03054 1 

3. Con ,UIU t r m r  ad& I I \ n t e r n a t i a 3  coal Refining C o q a ~ w  
P. 0. Box -2752 
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10 July 1978 
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L I 
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SRC Process Area 

3. MILESTONE SCHEDULES 

The o r i g i n a l  P r o j e c t  Master Schedule, incl 'uded here, showed s i g n i f i c a n t  

design and procurement mi lestones f o r  the SRC Process Area, WBS element 1 . 2 . 1 .  

A bar  c h a r t  format g r a p h i c a l l y  depicted the  scheduled p red i c ted  and actual  

occurrence dates; i t . w a s  supported by a  computerized t a b u l a t i o n  o f  the same 

data. This  i n fo rma t ion  had been ex t rac ted  e l  ec t ron i ca l  l y  from the  Intermediate 

Schedule which was developed by I C R C  and C a t a l y t i c ,  Inc.  The basis  o f  the 

In te rmed ia te  Schedule was a  d e t a i l e d  l o g i c  network schedule which was developed 

by C a t a l y t i c ,  I " c .  t o  c o n t r o l  i n t e r n a l l y  iti p o r t i o n  o f  the S R C - I  p ro jec t .  

The schedule inc luded DOE imposed r e s t r a i n t s  on the  beginning o f  purchasing 

a c t i v i t i e s .  It i n d i c a t e d  the  complet ion o f  Phase I work i n  February 1985, the  

beginning o f  c o n s t r u c t i o n  i n  October 1983 and d mechanical complet ion date o f  

~ e ~ t e m b e r  1986. 

Whi le there  i s  no cu r ren t  schedule f o r  the  resumption and complet ion o f  

t he  S R C - I  .Pro jec t ,  the  t ime durat ions f o r  the  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 considered i n  the  development o f  any new p re l im ina ry  schedules. 
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U.& DEPARTMENT OF ENERGY 

~~. 
(I .la) MILESTONE SCHEDULE A N 0  STATUS REPORT 

PAGE 1. OF 2 
I-."-_" 
-U .. .U 
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U.B DEPARTMENT OF ENERGY 

MILESTONE SCHEDULE AND STATUS REPORT 
PAGE 1 OF 2 -".-. 
Ol.9 I..". . . 

I. bntrbct  Ida t i l i a l i on  v 

SRC PROCUREIIE~~T - MASTER SCHEDULE 
7. Rapmlnp Pwlod 3. b n t r a n  Nunmar 

* o w  
4. b n t r r a w  (funu. addraal 6. b n m n  Surt Oata 

I 
3. loantaiutbn 

N u m u  

100 

101. 

SRC STRIPPER 11 
. * 

A B C E 
SRC STRIPPER 12 V V 

u 
u 
u 
I 
K* 
L a  

106 COAL SLURRY DRUM 1 b 
mJmlmam.lB-l-.ml I I J 

8. R.pordnp C.1agc.r~  la.^.. mmraa  
lina llam or work bruLdom 
struclua a l a m ~ l  . 

102 

105 

Milestone dates are based on Early Sra r t  and Cmp1,ete. For avai lab le f l o a t  see Log Sheets. ! 

1984 

OMD J F M  At47 J A S  

U C E 
SLURRY DISSOLVER I 1  v v v 

r r m a r r r A  

103 
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I 
B L G 

SLURRY FEED PUMP V 0 

I I .  L g ~ u r a  01 COnlrac1w.O Prqan m q a r  and Oat* 13. Sbnatu~a 01 Gowrnmult T u h n i a l  R a p e m t i t l w  and Oata 

9. F l m l  V u a  and Month  
1981 1982 

OND JFM AMJ J A S  

I 
B C B 

SLURRY DISSOLVER 1 2  v v 

U C E 
SOUR US COMPRESSOR V 0 V 

Am- 

1983 

ON JFM AMJ JAS 

1985 1986 

OND J F H  AMJ J A  J A S  

1987 

OND 
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bl 
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U.6 DEPARTUENT OF ENERGY 

MILESTONE SCHEDULE AND STATUS REPORT 
PAGE 2 OF 2 
.(.-".I)... 
L" I....- 

I 

1 .  Idon~lf~at ion 8.  Ramnlag C.t.~orv b.0.. c o m a  q. F b l  V-8 and Llonlh I I 10. b a n 8  
N u m n  t~ne l t m  w rorL . b a k d o m  I981 1 9 8 2  1 9 8 3  1 9 8 4  9 1 9 8 5  I 1 9 8 6  1 9 8 7  Comp(at~ 

.- -. 
1. Conlract Idmlifiation 1. flapmtlng h l o d  

SRC PROCUREPENT - PASTE R' SC HECULE 

4. Conlractw  IN^. addrmal 

I 
B C E a .  

108 VACUUM COLUHN 

3. Contrrcl Nunher + 

6. Contncl S w t  D.tm 

k Eanrnn bmpln lon  D.1. 

107 

I 

141 

I 1 

I t .  Ranurka 
Milestone dates are based on Earl:, S t a r t  and Complete. For ava l l ab le  f loa t  see Log Sheets. 

13. Senatvra of bvr rnmrr .~  Tahairr' Rap .un i i t l i 6ed  D.1. 
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I. 
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B C l3 
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I , .  

143 

144 
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A B c e: 
SOLVENT COLUCOl v v v $1  v 
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I t t tPOkT-  DATE 1OCTMl CRI ' I ICAL PATH INTFRN4TIONAL COAL HEFINING COMPANY 

CUNIt4ACT 00100 HUN EAMAHH2 . UO-1-48?1 ICHC MASTER SCHEDULE - REV.#Ol-U 

REPORT 4 0  PAQE 1 

UNITmDAY 

HEI'OHTING ELEMENTI SRC SOL1DlEICAFION 

10 0 .  MILE 
STONE 

1304 RGh PROC DSGN - S n L 1 I ) I F I C A T I W ~  
1300  R t i N I l E T A I L E D n S O N - S O L I O I F I C A T I O N  
130C i s r  WSR S~II)IFII;ATION 
1300  ? N I ) M / S R - S O L I 0 I F I C A T I O N  
130F RGN. PSAH - SOLIDIFICATI 'ON 
130G C O N P L P S d R - S O L I ~ I F I C A T I O N .  
13.0H 1ST SIGNZF CWSTH PKG - SOLIDIFICATlON 
13Q.I E N D P H I - S O L I D I F  
130.) SULIDIF-B,ST CONSTW. PKQ AWAROlS/C 
13OK-  SI )L IO IF IEAI ION '- BGN STEEL EHE.CTI.QN. 
130L SOL1DIFIt:ATION-qGN PIPE 
l j O M  SOLIDIFICATlON-HGIJ. ELEC. 
13UN SOL101FIZATION-COMPL STEEL ERECTION 
1700 SOLIDIFICATION-COMPL P IPE 
l JOP S O L I n I F I ~ ~ A l  ~OU-COMPL FLEC 
I ~ O ~ J  SOLIOIFICATIO~-MECHCOMPL 

0 16. RECORbSs TOTPL ACTIVITY WEIGHT n 0 

EARLY 
PLANNEI) 

uHS ELEMENT #I '  1.2.1 .,8 

ACTUAL CUMWENT LATF COMMENTS 
OA 1E PLANNEO PLANNED 

OZJANMO . 2JAN80. 
U 1 JUNHI IJUNBI. '  . 
O lJUN8 l  1 J u N B l  

?0MAY82 21NOV83 
10AUG82 13FEA86 
2onAR83 14JANAS 

9DECRZ 14JANRS 
19SEP84. 25JUNRb 
20NOV84 2 1  JUN85 
1RFEB8S l l S E P 8 5 .  

6JUNM5 06JAN86 

4 23AUG85 ' 030EC86 ' 

23AU085: 03DEC86 
26SEP86 2BAPR87: 
I 7  JAN86 ZAAPR87 ' 

2bSEP86 2AAPR81. 



1 u t P 1 ~ h T  DATE 1OCTAL CR! 'TICAL PATH INTFRNaI IONAL COAL REFINING COMPANY 

CONTRACT 0 0 1 ~ 0  hUN Z C M A H ~ ~  1 - 2 1  ICUC HASTtH SCHEDIJLE - REV #Ol-U 

Ht'POHT ING ELEMEIYTI- SHC C H I 1  ICAL  StlLVENT: DEASHINQ UBS ELEMENT # I  1.2.1.7 

131A H6N PROC O S G U  - CSD 
1 3 1 0  HGN OETBILED 1)SriN - C.SO 
131C I S T M / S H : - C S Q .  
131n ?HO-M/SR - CSll 
131F A6N PSAH - CSI) 
I ~ I G  COMPL PSAH - csn 
131H  1 s t  S I G N I F  COINS-R PSG - ESD 
1 3 1 1  END r n  I-cso 
131J :  CSD-lST CONSCR CKCI A?AkP J S l C !  
131K CSO - UGN STEEL ERECTION 
131L CSD'dON. P I P E  

n 
u 

l 3 I H  CSD-HGM ELEC 
u l J 1 N  CSO'COMPL STEEL EWCCTION 

I 
N 

1 3 1 0  CSO-COWL P1-E 
131P  C5D-COWL ELEC - 

m 
1 3 1 0  CbO-MECH COH2L 

0 I* RECORDS* TOTAL A.TTlr l ITY LYEl(iHT = 

ACTUAL CURHEN1 
DA OE PL  ANNE0 

O2JANdU 2 JAtdHO 
U l J U N l l  1 JUVrPl 
0 1  J U N 8 l  I J U V a l  

10MA ldZ  
2 9 J U L d Z  
17MAR.33 
18 JUN82 

4FER:35 
2 7 0 C T b 3  
14MAa34 
29JANi I5  

4 
15JULR5 
30FJOV94 
24HARR6 

3MARB6 
1 l JULB6 

LATE 
PLINNEID 

REPORT 3 6  PBGE 1 

UNITmOA' 

COMMENTS 



I H C P O ~ T  DATE 1 0 C T 8 1  C H l T I C 4 L  PPTH INTFRNAT IONAL COAL HF.F I N  ING COMPANY 

CUNTHACT OOlUO HUN L 6 M A H H 2  0 0 - 1 - 4 8 2 1  ICRC *ASTER SCHEDULE - REV ~ 0 1 - U  

HEP'OHTING ELEMENT1 SWC H2 RECOVERY b DISSOLVEH UBS ELEMENT # I  1.2.1.4 

1 0  8 M I L E  
STONE 

1 3 2 6  RGN PROC D S I N  - n I S S L V R  
132R RGN OETAILED DSRN - DIS5LVR 
132C 1 5 1  M/SR - DISSLVW 
n 2%~) u / S H  - DISSLUH 
132F RGN PS4R - D I 5 S L U H  
1 3  CDMPL >SaR - 3 I S S L V R  
132H I S 1  S l S N I F  CONSTR PUG - DISSLVR 
1 3 2 1  FND PH I -DISSOLVER 
1 3 2 ~ 1  n ~ s s o ~ r ~ ~ p - 1 . 5 1  CONSTI( C K G  n u m o  (SIC) 
132W1 DISSOLVER - .HGN STEEL ERECTION 
1321 1 DISSOL'VER-RGN P I P E  
1 3 2 9 1  o lSSOLv€R-dGN ELEC 
132N C O W L  S'iEEL EHECTION 
1 3 2 0  COMPL P I P E  
3 Cc)HPL 'ELEC 
1 3 2 0  r E c n  COMPL 

1 6  HECOADS*  T O ~ P L  ACTIVITY W E I ~ H T  = o 

E A H L Y  F i T U A L  CUHHENT L A T F  COUMENTS 
P L a N W D  OAT€ PLANNED PLANNEO 

REPORT 2 4  PAGE 1 

.UNI T-DAY 

ZJANMO 
1 JUNR l 
1 JUNM 1 

23APHM2 
Z7SEPM2 
17rrAYb3 
z b ~ A N b 2  
1 4 ~ U C i b 4  
1 4 ~ A H t I r (  

7AUGY4 
Z O F E H ~ S  
310CTn4 
L3SEPMS 
1 w ~ u ~ e b  

TOCTMS 
I u j U N H b  



I n E r n u r  DATE IOCTUI  CPITICAL P A T H  INTFRNL i IUNAL  COAL WEFld INR COMPANY 

C U ~ T R A C T  OOIOU HUU ? h ~ ~ n f l i !  ~ 0 - 1 - 4 8 ? 1  ICRC HA5TER SCHFDULE. - REV #O,l-U 

HEPOUTlrJ(i ELEMENTI SHC AHCA ENGINFERIHG. I N T E G ~ A I I : D N  UPS ELEMfiNT M I  1.2.L.l 

1 3 3 1  BcjN PROC DS9N - ItJTEGH'LTEO 
13311 HGY DETAILED DSBN - INTEGRPTED. 
133C 1 5 1  H/SH - INTEGHATEP 
1 3 3 0  2Nn H/SR - ~ N T € G H A T E D  
133F 1 6 N  PSAR - CNTFGHATED 
1 3 3 6  C O W .  PSAR - IhrEGfib.TED 
133H  i S T  S I G N I F  cONSTR PWG - INnEGWATED 
1 3 3 1  €ND PH I-INTEGRATED 
1 3 3 J l  MAIN A 4 C K  #ez1:.T COYSTH PKG SbAQU(Sf iCI  
133U1 MAIN  W4CU a 5  - HGN STEEL' ERECTION 
1 3 3 L 1  MA114 R9CK #I-RGN PIFF: 
1 3 3 ~ 1  M A l a  RACK US-HCN ELEC 
133N C O W L  STEEL ERECTlDk 

H 
1 3 3 0  COMPL PIPE 

H 
++ 

133P  COMPL ELEC 
1 3 3 0  MECH COHPL 

A 0 l b  RECOHOS* TOTAL ACTIVI.I.Y YEIG~(I = 0 
03 

EAPL r 
PLd W E D  

LATE 
PLANUFD 

REPORT 3 PAGE 1 

UNITmOAY 

COMMENTS 



1 u t P o u T  OATE l O C T 8 l  CRITICAL PATH INTFHNAT IONAL. COAL REF I N I N G  COMPANY 

c u l r l l u ~ C T  OOlUO PUF( . 24rlAP92 UIJ-1-4H%1 ICRC MASTEP SCHEDULE - REV RUl,-U 

H E P ~ J H ~ I N G  ELEMENTI. SkC SLllRWY PREP4RATION b PUMPING wHS ELEMENT U l  1.2.1.2 

ID a  MIL^: 
STONE 

1J4A RCN PRO3 OSON - SLURRY PREP 
1 3 4 9  BtiN DETAILED DSGN - SLURWY PREP 
134C 1ST h i S H  - SLURRY PHEP' 
1341: 2 M 0  M/SH - SLURRY. PRFP 
134F  RGN PSA4 - SLURRY PREP 
134G COMPL PSAR - SLUI1HY PHEP . 
134H 1ST S13N IF  CONSTR PKG - 5LU3RY PREP 
134.1 FND PH I-SLUHHY PREP 

' 1 3 4 J  SLURRY PREPolST C0NSTR:PUG PYAPD i S / C )  
w 13CK SLUHRY PREP - HGN STEEL EREC7ION 
H 134L  SLUHRY PREP-R6N P I P E  
H 

I I J ' tM SLUHRY PREP-hGY ELEC 
r 3  
L o  

134N SLUHRY PREP-CDMPL STEEL ERECTION 
1 3 4 0  SLUWHY PREP-COMPL P I P E  
l 3 4 P  SLURRY PREP-COMPL.cLEC 
4 SLUHRY PREP-MECH COMPL 

0 I b H E C O W D S *  T O T A L A C T I V I T Y U E ~ G H T ~  

EARLY ACTUAL CURRENT L ~ T E  
PLANNED DATE PLANNED PLANNED 

WEPORT b PAGE 1 

UNIT*D IY  

COMMENTS 



i R t r o u T  DATE l o c T a l  C H I T ~ C A L  P A T H  I N T F ~ N A T I O N A L  C O A L  REFINING C O M P A ~ ~ Y  

CUNTRACT 0 0 1 0 0  RUM i b H A H e 2  0 0 - I - 4 8 2 1  ICHC H A S l t l t  SCt+Er)ULE - HEV # D l - U  

WEPOHlfNG ELEMENT1 SWC SLLRHY HFATEW 

l o  # M I L E  
STONE 

1 3 5 1  RON PHOI; DSEU - SLUH3f  M A T f R  
135H RGN OETAlLEO OSRN - 5LtlRWY HEATFR 
135C I S 1  M/SR - SLUR3Y HE9TER 
1351-1 ZND M / S ~  - ~ ~ L U R ~ Y  HEITER 
135F  RGN PSAH - SLURqY HE.rTFIH 
1 3 5 6  CWPL PSAP - sLnnnY  HEATER 
135H  1 5 1  S I G N I F  CDNSfR PK6 - SLURHY HEBTER 
1 3 5 1  s H n  PH I-SLU=WY HTR 
1 3 s J  SLURHY HE l fE ' i - 1S . l  COrJSTR PKG AUAMDIS/C 
1 3 5 6  SLUHHY HEAIEa  - HGN STEEL EFECT'IUN 
135L  SLURRY HEAIFH-HGN P I P E  
1 3 5 4  SLUHHY flEAIEk-tbGri ELEC 
13SN SLUhRY HEATEFbCC~MPL STEEL ERECTION 
1 3 5 0  SLUHHY UFAIEWCCMPL P I P E  
135P  SLUHRY.HEATER-CCHPL ELEC 

u 1 3 5 0  SLUAflY HFATCR-MECH C W P L  
0 16 WCORCS* TOTAL ACT IV ITY  YEIG+iT = 

-4 
0 

I 
W 
0 

YHS ELEMLNX *I 1.2.1a.l 

A C  ~ U A L  CUWHENT LATE 
0 4 1  E PLANNED PLANNED 

UZJANMO 2JL.hAO 
U I  JUNHI l JUh8  1 
O l J U N H l  I Jut48 1 

29AFR8Z 
2OJCL8E 

BHPR(I3 
16k 6 0 8 2  
27FEieB4 

3NCNB3 
25MAY 94  

bSEP3+ 
160CJA4 
lSJA.(85 
1 MN0 J85 
i i n ~ a 8 5  
13MA186 

REPORT 21 PAQE 1 

UNIT-DAY 



lHkf'OHT I)ATE lOCTd l  CRITICAL PATH INTFHNATIONAL COAL H E F I U I ~ G  COMPANY 

CUNTH4CT UOlUU kUIJ 26MAH8Z 00-1-9821 ICHC H4STER SCHEDULE - REV #Ol-U 

HCPOHTING ELEMENT1 SRC SOLVFNT RECOVERY UHS ELEMENT *I 102.1.5 

10 # MILE 
STONE 

13hA RGN PROC DSON - SOLV RECOV 
13hA RGN DETAlLED DSGN - SOLV RECOV 
1JbC 1ST M I S 9  - SOLV ,HECDV 
1330  2ND M/SW - SOLV RFCDV 
I J ~ F  BGN PSAW - SOLV w c o v  
1356 COMPL PSaH ? SOLV HECOV 
13bU 1ST S IGNIF  CONSTR PUG - SOLV HECOV 
1 3 b I  END PH I-HECOV 
1 3 b J  SOLV RECDV-1ST CONSTR PKG AwAHD (SCC) 
l J s K  SOLV RECOV - AGN S lEEL  ERECTluN 
l J b L  SOLV HECC~Y-RGN PIPE 
135M SOLV RECC*V-RGN ELEC 
1354  SOLV RECQV-COMPL STEEL ERECTION 
1350 SOLV RECOV-COMPL PIPE 

I-( 

u 
135P SOLV RECGV-COMfJL-ELfC 

H 1360  SOLV RECCV-MECH COMPL 
I o ~ ~ R E C O R D S I T O T ~ L A C T I V I T Y Y E ~ G H ~ ~  o 
W 
2 

F A H L I  ACTUAL CIJRHENT LATE COMMENTS 
PLANNED DATE PLANNED PLANNED 

REPORT 2 9  PAGE 1 

UN I TIDAY 

ZJANMO UZJAN80 
l . IUN&l O lJUNb l  
1 ~ 0 N O l  OlJUNAl  
J M A  Y (IZ 

ZZ.JUL8Z 
l uccaRM3 
~ o a r n e ~  

4 jAkM5 
1 IFEBIIS 

MMAYB5 
1 OJULIS 
1 Y JUL85 

2AUG85 
Z Z A P H B ~  
21FEb96 
13MAYP6 



.HEPORT ING ELEMENTI 'SRC VACIlbM OOLUHN 

10 a MILE 
STONE 

137A RUN PROC DSGN - YIC tLMN 
131R RGN DETAILED,DSCIN .- WAC CLMN 
137C 1S1  M/SH - .yAC CbMN 
I J 7 n  ?NI) M/SH - VAC CLMN 
I J7F RGN PSAH - VAC CLIRN 
1376  ,COMPL PS4R - VbC ,CLM.V 
13714 1 S r  S IGNIF  CONSTR PK3 - VAC CLHY 
1 3 7 1  END P H  I-MAC CLMN 
1 3 7 J 1  SOLV TA)r(kS-!ST CQCIST-3 PKO ?rlhr(D l S / C )  
13761  V A C  CLMN - BGN STEEL EHECTION 
1371.1 VAC CLMN-HGN P IPE 
137M1 VAC CLMN-BGN .ELEC 

u 
u 

137N COMVL SFEEL CRECTJON 
1370  COMPLPIPE 

I 137P COMPL ELEC 
1 3 7 0  n E c n  c a w L  

0 16 HECORDS* 1 1 7 1 ~ ~  ACTIVI-1Y YEI-GHT n 0 

, res ELEMENT # I  '1.2.1.6 

ACTUAL CURHENT LATF 
D A  1~ PLANNED PLANNED 

U2JANM0 ZJAN~O 
O l  JUNBl 1 JUNA 1 
O l  JUNMl 1 JUN8 1 

.PYAPRtS2 ' ZOOC'183 
20JUL82 12JAN84 

AMARA3 29JANAS 
lJUNR2 29JANAS 
9OCT84 2 7 J 1 ~ 8 6  

.:;i'OOCTt)3 0 3 J i l ~ A 5  
Z8kARM4 ? ~ J I N L S  
hBAPHB5 2 1 J h ~ B h  

' 13SEP84 13nECRS 
24OCT84 l l U 4 A A b  
Z4JAN86 22MAY86 
2 1 MAR86 1.1 DEC86 
z l ~ A R 8 6  l l O E C 8 6  

REPORT 32 PAGE 1 

UNI'T~DAY 

COMMENTS 



IREPoRT.DATE lOCTO1 'CRITICAL PATH INTCRNATIONAI.'COAL RETIN.INO COMPANY REPORT 10  PAQE 1 

CONTRACT .00100 RUM 2bMAR02 .00-1-+021 ~ C R C  MASTER SCHEDULE - REV r01-u UNIT.DAY 

RfPORTINO.ELEMENTl SAC LWOINE.ERIN0 TECHNICAL SUPPORT YBS ELEMENT'UI 1.2.1.9 

MILE 
ID STONE 

EARLY ACTUAL CURRENT . LATE COMMENTS 
PLANNED DATE PLANNED PLANNED 

800A1 DON OSON SUPPORT PROBRAME - SAC l 0 C T I I  
4 0 0 8 1  BGN 0PER.SUPPORt PROORAMS - SRC 12AUGbb 
eooc COMPL OSGY SUPPORT PROBRANS - SAC i z ~ u c e e  
8000  COMPL OPLR SUPPORT PROBRAMS-SRC l o ~ U O 0 7  

0 4 RCCOROSI TOTAL ACTIVITI-YEIOHT = 0 



~ H E P o H I  DATE I U C T U I  CRITICA.. P A T H  INTFHNATIUNAL COAL R E F I N I N G  COMPANY 

REPORTING ELEMENT1 SRC C H l T I r A L  SOLVENT OE8St i IN f i  

1 0  a M I L E  
STONE 

1 0 0 A  SHC STMlPPER I 1  - 1SS MECH SFEC 
1 0 0 R  SkC STdIPPER # I  - I S S  P.O/AGN VNOR FNG 
lOOC SAC STmqIPPER 21-COMPL VNDR EHB/RGN FA0 
IUOE ' SWC S T ~ I P P E R  a 1  - [)EL TO S I T F  

U 4 RECORDS* T31AL A C T I V I I Y  I ~ E I R W T  = 0 

ICHC M A S T t ?  SCHEDULE - REV r O l - U  

PROCUWpENTt SRC STRIPPER I 1  

EARLY ACTIJAL CWWLNT LATE COMMENTS 
PL4NNED ObTL P L A N I ~ E D  PI-ANNED 

2911CT8 l  Z9lJCT81 l 0 S E P 8 4  
9 j E P 8 2  .qSEPBZ ZBDEC85 

18i4OVtl2 LANOVRZ l l M A R A 5  
13.JUNd3 13JUN13 3 0 S f P 8 5  

REPORT 3 7  PAGE 1 

U N I T = O A r  



l i t ~ ~ ~ n l  D A T E  1 0 ~ ~ ~ 1  EWIT.ICAI P A T H  I ~ T F H N A T I W A I .  COAL HEF IN ING COMPANY 

CUNTHACT 001U0 RJN ?AMAWh? 0 0 - 1 - 4 H Z 1  ICHC MASTEW SCHEDULE - REV 101-U 

REPORT 38 PAOE 1 

UNITmDAY 

HEPOHVING ELEMENTI SHC C R I T I C A L  SOLVENT DEdSHIN6 PROCUREMEhTl SRC STRIPPER # Z  

~n MILE 
STONE 

EARLY ACTUAL CURWENT LATE COMMEhTS 
PLbNNEO DATE PLANNED PLANNED 

1 . 0 1 ~  SRC STRIPPER a z  - ISS MEW SPEC Z Y O C T ~ ~  
l b 1 B  SRC STRIPPER *2. - I S S  P.O/BGN VYIIR ENG OSEP8Z 
lbkC SHc STRIPPER ? e C Q M P L  VNDP ENG/RGh f a 0  1 u ~ O V e z  
l O l E  SHC STRIPPER a? - OEL 1.0 S I T E  1 3  J U N B ~  

0 4 RECORDS* TOTAL ACTIV1T.Y UElGHT = 0 



l n t P 0 w T  DATE l o c r e l  CRITICAL P A ~ M  .INTFRNATIOCAL CUAL CEF IN ING COMPANY REPORT 25 PAGE 1 

CUNTH4Cf O U l  UO HUN %hMpP3?  OU- I -4A? l  jCRC RASTCU SCHEIWLE - REV 601-U UY I ?=DAY 

HEPOkTlNG ELEMENT1 SHC Hi? RECOVEHY 6 OISSCLVEH PROCUWEMENTI SL.tRRY DISSOLVE# 01 

11) a MILE 
STONE 

E a n L l  AC IUAL CUA4ENT L I T €  COMMENTS 
PLAbNFD DATE PL.4UkED PLANNED 

1 OZA SLURWY .UISSLVH I 1  - 15s MECH SPFC L9C)CT&l 
1 0 2 ~  SLUWHY DISSLVN #.I-155 P.O/E,GN V N D ~  ENG 61 lEC82 
LDZC SLUHRY DISSLVHdl -CUnPL VWD ENG;RGh FA8 l i F h R t ( 3  
1025 SLUWHY DISSLVH U I  - DEL TO SITE Z J P U ~ ~ H O  

0. 4 HECOROSI TOTAL A C T I V I I Y  YEIGHT a 0 



~ H E P O W I  D A T E  ~ U C T H I  C R I T ~ ~ A L  P A T H  IIUTFRNA T IOIJAL :COAL REF.1 Y I N G  C O Y P A ~ Y  , REPORT 26 PAGE 1 

~n .MII.E : E A R L Y  . ACTULL CURHENT L A T E   COMMENT^ 
STONE PLPNNED D A I E  PLAhNED PLANNED 

1 0 3 ~  SLUHWY O l S S L V H  a 2  - I S S .  MECH SPEC 2 9 0 C T 8 1  
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B. COKE AND LIQUID PRODUCTS AREA (WBS 1 . 2 . 2 )  

1. TECHNICAL SCOPE 

a. COKER/CALCINER (WBS 1 .2 .2 .1 )  

Delayed Coker (WBS 1.2.2 .1 .2)  

The Delayed Coker uses conven t iona l  de layed cok ing  technology t o  conve r t  

SRC i n t o  "green coke" and by-product  hydrocarbon gases and l i q u i d s  (F igures  5 

and 6). 

A nominal o n e - t h i r d  o f  t h e  deashed mo l ten  SRC f rom t h e  SRC Process Area 

(Area 12) i s  f e d  t o  t h e  bot tom o f  t h e  Comb'ination Tower where i t  mixes w i t h  

r e c y c l e - l i q u i d  condensed i n  t h e  tower.  Ttie m i x t u r e  o f  f r e s h  charge and r e c y c l e  

from t h e  bot tom o f  t h e  tower  i s  pumped by t h e  Coking Heater  Charge Pump t o  t h e  

Coking Heater ,  which heats  i t  t o  t h e  r e q u i r e d  c o i l  o u t l e t  temperature.  The 

e f f l u e n t  f rom t h e  Coking Heater  f l ows  th rough  a s w i t c h  va l ve  i n t o  t h e  bot tom 

o f  one o f  two Coke Drums where coke f o rma t i on  takes p lace .  The Coke Drums a re  

operated i n  48-hr cyc l es  t o  ma in ta i n  c o n t i n u i t y  o f  ope ra t i on .  One o f  these 

drums i s  always i n  s e r v i c e  t o  r ece i ve  t h e  e f f l u e n t  f rom t h e  Coking Heater ,  

w h i l e  t h e  o t h e r  i s  e i t h e r  be ing  cooled,  decoked;pressure-tested, o r  reheated. 

The e f f l u e n t  vapor f rom t h e  Coke Drum f l ows  t o  t h e  Combinat ion Tower. 

I n  t h e  Combination Tower, t h e  vapor i s  con tac ted  w i t h  r e f l uxed  l i q u i d s  

and i s  f r a c t i o n a t e d  t o  produce sour o f f - gas ,  u n s t a b i l i z e d  naphtha, and medium 

o i l  p roduc ts .  The sour o f f - gas  i s  compressed by t h e  Wet Gas Compressors and 

sent  t o  t h e  Gas Treatment Sec t ion  i n  t h e  Gas Systems Area (Area . 15) .  . A p o r t i o n  

o f  t h e  u n s t a b i l i z e d  naphtha f rom t h e  Overhead Accumulator i s  r e t u r n e d  t o  t h e  

t o p  o f  t h e  tower  as r e f l u x  and t h e  remainder i s  sen t  t o  t h e  Product  O i l  Frac- 

t i o n a t o r  i n  t h e  SRC Process Area (Area 12) f o r  s t a b i l i z a t i o n .  A p o r t i o n  of 

t h e  medium o i l  w i thdrawn f rom t h e  midd le  o f  t h e  tower  i s  s team-st r ipped o f  

l i g h t  m a t e r i a l  i n  a Sidestream S t r i p p e r  be fo re  be ing  pumped t o  t h e  Product  O i l  

F r a c t i o n a t o r  f o r  f u r t h e r  f r a c t i o n a t i o n ;  t h e  remainder i s  r e c y c l e d  t o  t h e  tower  

as r e f l u x .  The s t r i p p i n g  steam i s  condensed, separated f rom u n s t a b i l i z e d  

naphtha i n  t h e  Overhead Accumulator, and pumped t o  t h e  Ammonia-Sulfide Water 

S t r i p p i n g  (ASWS) U n i t  i n  t h e  Gas Treatment Sec t ion .  
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A f t e r  a Coke Drum i s  f i l l e d  t o  t h e  p roper  l e v e l  w i t h  coke, t h e  e f f l u e n t  

f rom t h e  Coking Heater  i s  swi tched t o  t h e  empty drum. The f u l l  drum i s  then  

steamed, water -coo led,  and decoked. I n i t i a l l y ,  i t  i s  steamed o u t  w i t h  a smal l  

amount of steam, which i s  sent  t o  t h e  Combinat ion Tower a long  w i t h  t h e  vapor 

from t h e  o t h e r  d r u m . i n  which coke i s  be ing  formed. A f t e r  a s h o r t  pe r i od ,  . the 

vapor f rom t h e  steaming Coke Drum i s  swi tched f rom t h e  Combination Tower t o  

t h e  Blowdown Tower, and t h e  steam r a t e  i s  inc reased  t o  t h e  maximum l e v e l .  

The s team-s t r ipped  o i l ,  and a smal l  amount o f  noncondensibles a re  i n t r o -  

duced near  t h e  bot tom o f  t h e  Blowdown Tower. The heav ie r  o i l  i s  condensed and 

i s  wi thdrawn f rom t h e  bot tom o f  t h e  ' tower. P a r t  o f  i t  i s  coo led  and r e c i r c u l a t e d  

i n  t h e  tower,  w h i l e  ano ther  p o r t i o n  i s  heated and combined w i t h  t h e  column 

f eed  t o  e v a p o r i t e  any water  i n  t h e  feed. However, t h e  excess condensed o i l  i s  

s e n t  t o  t h e  Combinat ion Tower d i r e c t l y  o r  coo led  and sen t  t o  t h e  Dry Slop O i l  

Drum f o r  l a t e r  r ep rocess ing  i n  t h e  Combination Tower. 

Uverhead vapors, i n c l  ud lng  steam, Tr-ue~ tl-~r! Blowdown Tower a r e  condensed 

and sen t  t o  t h e  Blowdown Tower Overhead Separator  Drum. The l i q u i d  i s  decanted 

t o  separate  t h e  o i l  and sour  water .  The o i l  i s  pumped t o  t h e  Wet Slop O i l  

Drum be fo re  be ing  r e c y c l e d  by combining t h i s  o i l  w i t h  t h e  Blowdown Tower feed. 

The wate r  i s  pumped t o  t h e  ASWS U n i t  i n  the.Gas Systems Area. 

A f t e r  t h e  steaming ope ra t i on ,  water  i s  pumped t o  t h e  Coke Drum and t h e  

steam generated by c o n t a c t  w i t h  h o t  coke i s  sen t  t o  t h e  blowdown system. 

A f t e r  t h e  drum has been f i l l e d  w i t h  wa te r  and s u f f i c i e n t l y  coo led,  t h e  water  

i s  d ra i ned  t o  t h e  Sluiceway and i n t o  t h e  coke p i t  f rom which i t  i s  pumped t o  

t h e  C l a r i f i e r .  

When t h e  coke Drum has been d ra ined ,  i t  i s  decoked by water  j e t s .  The 

coke and wate r  pass th rough  t h e  Green Coke Crusher. The crushed coke and 

wate r  f a l l  f rom t h e  c rushe r  i n t o  t h e  Sluiceway a n d  f l o w  i n t o  t h e  coke p i t .  

T h i s  s l u r r y  o f  green coke and wate r  i s  pumped f rom t h e  coke p i t  t o  t h e  Hydro- 

b i n s  where t h e  wate r  i s  d ra i ned  f rom t h e  coke. Water f rom t h e  Hydrobins f l ows  

t o  t h e  C l a r i f i e r  which separates coke f i n e s  f rom t h e  water .  Coke s l u r r y  f rom 

t h e  bot tom o f  t h e  C l a r i f i e r  i s  r e t u r n e d  t o  t h e  Hydrobins,  w h i l e  t h e  c l e a r  

wa te r  i s  sen t  t o  t h e  Clear-Water.Tank. The green coke p roduc t  i s  d ischarged 

from t h e  Hydrob ins on to  t h e  Green Coke Storage Conveyor, which t r a n s p o r t s  t h e  

p roduc t  t o  H o l d  B ins  before i t  i s  f u r t h e r  processed i n  t h e  c a l c i n i n g  s e c t i o n  

o f  t h e  p l a n t .  
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Ca l c i ne r  (WBS 1 .2 .2 .1 .3 )  

The c a l c i n i n g  process i s  a  h igh-  temperature t rea tment  o f  green coke which 

e l i m i n a t e s  v o l a t i l e  substances and mo i s tu re  f rom the  coke and t rans fo rms heavy 

hydrocarbons i n t o  a d d i t i o n a l  coke (F i gu re  7) .  

Green coke i s  fed f rom t h e  Hold B ins  t o  t h e  Rotary  K i l n  where a  r e a c t i v e  

atmosphere o f  h o t  f l u e  gases produced by t h e  combustion o f  f u e l  gas and t h e  

v o l a t i l e  combust ib les  con ta ined  i n  t h e  green coke ' ca l c i nes  t h e  coke. The h o t  

coke d ischarged f rom the  K i l n  i s  coo led  i n  t h e  Rotary  Cooler  by a  water  spray 

quench. The cooled,  c a l c i n e d  coke i s  t r a n s f e r r e d  on to  t h e  Rotary  Cooler  

Conveyor where a  dedus t ing  o i l  i s  sprayed on t h e  coke. 

The f l u e  gas leaves t h e  K i l n  f rom t h e  end a t  which t h e  green coke feed 

en te r s  and i s  sen t  t o  t he  A f t e rbu rne r .  V o l a t i l e  ma t t e r  s t i l l  con ta ined  i n  t h e  

f l u e  gas and e n t r a i n e d  coke p a r t i c l e s  a r e  burned i n  t h e  A f t e rbu rne r .  The 

e f f l u e n t  gases f rom t h e  A f t e r b u r n e r  f l o w  t o  t h e  Waste Heat B o i l e r  f o r  r e s i d u a l  

heat  recovery .  

The Waste Heat B o i l e r  coo ls  t h e  h o t  f l u e  gas by  gene ra t i ng  900 p s i g ,  

superheated steam. High-pressure b o i l e r  feedwater i s  preheated i n  a  c o i l  

w i t h i n  t h e  Steam Drum and f u r t h e r  heated i n  t h e  economizer s e c t i o n  o f  t h e  

b o i l e r  be fo re  be ing  f e d  t o  t h e  Stream Drum. The b o i l e r  feed-water c i r c u l a t e s  

th rough  t h e  Waste Heat B o i l e r  steam gene ra t i on  c o i l s  i n  which t h e  steam i s  

generated. The sa tu ra ted  steam generated i s  separated i n  t h e  Steam Drum and 

superheated t o  850°F i n  t h e  superheater s e c t i o n  o f  t h e  Waste Heat B o i l e r .  The 

coo led  f l u e  gas i s  d ischarged t o  t h e  C a l c i n e r  F l ue  Gas T r e a t i n g  System f o r  t h e  

removal o f  p a r t i c u l a t e  ma t t e r  and t h e  r e d u c t i o n  o f  s u l f u r  d i o x i d e  t o  an env i ron-  

m e n t a l l y  accep tab le  l i m i t  be fo re  i t  i s  r e j e c t e d  t o  t h e  atmosphere. 

I n  t h e  t r e a t i n g  system t h e  f l u e  gas en te r s  a  Ven tu r i  Scrubber which 

reduces i t s  q u a n t i t y  .. . o f  s u l f u r  d i o x i d e  and p a r t i c u l a t e s .  The removal i s  

ach ieved i n  two stages. The f i r s t  s tage  i s  i n  t h e  Ven tu r i  t h r o a t  and t h e  

second' s tage i s  a  cqmbinat ion spray and s i eve  t r a y  assembly. A waste c a u s t i c  

s o l u t i o n  i s  used as t h e  sc rubb ing  l i q u i d .  The t r e a t e d  f l u e  gas i s  d ischarged  

t o  t h e  atmosphere th rough  t h e  Scrubber Stack. 

Scrubbing l i q u i d  f rom t h e  bottom o f  t he  Ven tu r i  Scrubber i s  r e c y c l e d  t o  

t h e  Ven tu r i  t h r o a t  and t o  t h e  combined spray and s i eve  t r a y  assembly, excep t  

f o r  a  smal l  purge stream which i s  sen t  t o  t h e  Wastewater Treatment i n  t h e  

O f f - S i t e s  Area (Area 17) .  The waste c a u s t i c  stream i s  added t o  t h e  s o l u t i o n  
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t h a t  i s  r e c y c l e d  f rom t h e  Scrubber bottom. The makeup s o l u t i o n  rep laces  t h e ,  

c a u s t i c  which has reac ted  w i t h . t h e  s u l f u r  d i o x i d e  and t h e  water  t h a t  has 

evaporated i n  t h e  scrubber.  

The c a l c i n e d  coke i s  t r a n s f e r r e d  from t h e  Rotary  Cooler  t o  t h e  Product 

Storage S i l o s  by t h e  Rotary  Cooler  Conveyor and t he  Product  Storage Conveyor. 

~ e d u s t i n ~  o i l  i s  added t o  t h e  coke i n  t he  Rotary  Cooler  Conveyor. From the  

s i l o s ,  t he  c a l c i n e d  coke p roduc t  i s  d ischarged i n t o  r a i l  ca rs  f o r  d e l i v e r y  t o  

markets .  

The f o l l o w i n g  i s  a t a b u l a t i o n  o f  some o f  t h e  major  i tems o f  equipment i n  

each o f  t h e  Level  5 WBS elements o f  t h e  Coker./Calciner Area (WBS 1.2.2.1):  

WBS 1.2.2.1.2--Delayed:Coker 

H- 13101 Coking Heater  

R-13101 Coke Drums 

T-13101 Combination Tower 

BH-13150 Hydrobi  ns 

CL-13150 C l a r i f i e r  

C-13101 Wet Gas Compressor 

G-13150 Green Coke Crusher 

WBS 1.2.2 .1 .3- -Calc i  ne r  

IN-13175 A f t e r b u r n e r  

K-13175 Rotary  K i l n  

E-13175 Rotary  Cooler  

BH- 13191 Product  Storage S i  1 os 

8-13175 Waste Heat B o i l e r  

5-13175 V c n t u r i  Scrubber 



b. EXPANDED-BED HYDROCRACKER (WBS 1.2.2.2) 

The Expanded Bed Hydrocracker (EBH) converts deashed molten SRC i n t o  

l i q u i d  feedstock f r a c t i o n s  which are processed i n  the  Product O i l  F rac t i ona to r  

i n  the  SRC Process Area (Area 12) and a gas f r a c t i o n  which i s  upgraded i n  the  

Gas Systems Area (Area 15) before being u t i l i z e d  i n  t he  fuel  gas system. The 

EBH comprises a Reaction Area and a F rac t i ona t i on  Area (F igure 8). 

Reaction Area 

The Reaction Area cons is ts  o f  t he  Reactor System; the  Hydrogen/SRC-Oil 

Heat ing System; the  Gas Recovery System, i nc lud ing  high-pressure exchangers 

and vessels; the  Gas P u r i f i c a t i o n  System, i nc lud ing  the  Recycle-Hydrogen 

Compressor, Makeup-Gas and Hydrogen-Rich Flash Gas Compressors; the  Cata lys t  

Handling System, and; a u x i l i a r y  equipment. 

A nominal one- th i rd  o f  the  deashed molten SRC from the SRC Process Area 

i s  combined w i t h  a recyc le  stream from the  F rac t i ona t i on  Sect ion and pumped t o  

r%eaction pressure. The recyc le  stream comprises solvent  and unconverted SRC 

i n  the  base design o r  high-conversion mode, and solvent  on ly  i n  the a l t e r n a t e  

design o r  low-conversion mode. The recyc le  o f  unconverted SRC increases the  

n e t  conversion o f  SRC t o  d i s t i l l a b l e  products and the recyc le  o f  so lvent  

lowers the  v i s c o s i t y  o f  the feed. The high-pressure SRC/oil m ix tu re  and a 

high-pressure, hydrogen-r ich stream are heated i n  the  Hydrogen/SRC-Oil Heating 

System before en te r i ng  the  Reactor System. The hydrogen-rich stream inc ludes 

a makeup-hydrogen stream from the  Gas Systems Area (Area 15), which has been 

compressed by the Makeup-Gas Compressor(s), and a recycle-hydrogen stream from 

the  Gas P u r i f i c a t i o n  System. This makeup recyc le  hydrogen-r ich stream provides 

the  hydrogen t h a t  i s  consumed i n  the react ion.  

The ho t  hydrogen/SRC-oil m ix tu re  from the heat ing  system f lows t o  the  

Reactor System f o r  hydrocracking. The Reactor System cons is ts  o f  two Reactors 

i n  ser ies .  The Reactors are o f  the  expanded-catalyst-bed type i n  which the  

c a t a l y s t  p d r t i c l e s  are kept  i n  random motion by the  i n t e r n a l  c i r c u l a t i o n  o f  

the  1 i q u i d  phase. Each Reactor i s  prov ided w i t h  a r e c i r c u l a t i o n  pump. The 

Reactor System products are quenched w i t h  recyc le  gas and sent t o  the  Gas 

Recovery System. 



Expanded-Bed I lydrocracker 

I n  the  Gas Recovery System, a high-pressure, hydrogen-r ich gas stream i s  

recovered from the  vapor e f f l u e n t  o f  the  Reaction System by p a r t i a l  condensa- 

t i o n  fol lowed by phase separat ion. A p o r t i o n  o f  the  heat recovered by coo l i ng  

t h e  vapor i s  used t o  preheat  the  makeup/recycle-hydrogen stream. Thq high- 

pressure hydrogen-r ich stream i s  sent t o  the  Gas P u r i f i c a t i o n  System f o r  

removal o f  a p o r t i o n  o f  t he  methane, hydrogen s u l f i d e ,  and heavier  hydro- 

carbons. The p u r i f i e d  recycle-hydrogen stream, w i i c h  c o n s t i t u t e s  most o f  the 

high-pressure vapor, i s  then compressed and combined w i t h  the  makeup-hydrogen 

stream fo r  feed t o  t.he Reaction System. A gas stream o f  lower pressure, 

c o n t a i n i n g  a s i g n i f i c a n t  amount o f  hydrogen, i s  generated i n  the  Gas Recovery 

and P u r i f i c a t i o n  Systems by the  f l a s h i n g  o f  the  l i q u i d  p o r t i o n  o f  the  e f f l u e n t  

from the  Reactor and the  high-pressure condensate streams. This  low-pressure, 

hydrogen-r ich f l a s h  gas i s  compressed by the  Hydrogen-Kich Flash Gas Compressor(s) 

and sent  t o  t he  High-Pressure Diethanolamine (HP DEA) U n i t  i n  the  Gas Systems 

Area f o r  the removal o f  a c i d  ydses before hydrogen recovery i n  t h e  Hydroqen 

P u r i f i c a t i o n  U n i t  (Area 14) o f  the Gas Systems Area. The condensate remaining 

a f t e r  t h e  let-down i n  pressure o f  t he  high-pressure l i q u i d  streams i n  the Gas 

Recovery and Gas P u r i f i c a t i o n  System i s  sent t o  the  F rac t i ona t i on  Area f o r  

separa t ion  i n t o  var ious  hydrocarbon f rac t i ons .  

The Ca ta l ys t  Handl ing System inc ludes the  equipment t o  t r a n s f e r  frsesh 

c a t a l y s t  i n t o  and spent c a t a l y s t  o u t  o f  the Reactor System wh i l e  i t  i s  on-stream. 

Fresh c a t a l y s t  i s  purged o r  oxygen and heated i n  p repsra t io r i  f o r  i t s  a d d i t i o n  

t o  the  Reactors. P a r t i a l l y  spent c a t a l y s t  withdrawn I r.oln t h e  secu~.~d Reactor 

i s  t ranspor ted  t o  a t r a n s f e r  vessel and i s  replaced by the  heated f resh  c a t a l y s t .  

T o t a l l y  spent c a t a l y s t  i s  withdrawn from the f i r s t  Reactor and i s  replaced 

w i t h  an equal volume o f  p a r t i a l l y  spent c a t a l y s t  from the second Reactor /v ia 

t h e  t r a n s f e r  vessel.  The spent c a t a l y s t  i s  cleaned and cooled w i t h  l i g h t  o i l s  

generated i n  the  F r a c t i o n a t i o n  Area. 

The system w i l l  have the c a p a b i l i t y  t o  remove and sesre c a t d l y s t  inventory 

d u r i n g  a shutdown and t o  remove and package spent c a t a l y s t  t o r  shipment fr-UIII 

t he  p l a n t  s i t e .  The spent c a t a l y s t  w i l l  be s o l d  t o  ou ts ide  cont rac tors  f o r  

t h e  rec lamat ion o f  va luable metals. 



Expanded-Bed Hydrocracker 

F r a c t i o n a t i o n  Area 

The l i q u i d s  from t h e  Gas Recovery and Gas P u r i f i c a t i o n  Systems a re  sen t  

t o  t h e  Atmospheric F r a c t i o n a t i o n  U n i t  where they  a re  f r a c t i o n a t e d  i n t o :  an 

u n s t a b i l i z e d  naphtha stream and a d i s t i l l a t e  stream, which a r e  sen t  t o  t h e  

Product O i l  F r a c t i o n a t o r  i n  t h e  SRC Process Area; a heavy-o i l  stream, which i s  

r ecyc l ed  t o  t h e  React ion Sec t i on  and f rom which any excess i s  sen t  t o  t h e  

Product  O i l  F r a c t i o n a t o r ;  and a heavy-oil/SRC mix tu re .  Du r i ng  o p e r a t i o n  i n  

t h e  base des ign  o r  h igh-convers ion mode, a " po r t i on  o f  t h e  heavy-oi  l/SRC m i x t u r e  . . 

i s  r e c y c l e d  t o  t h e  React ion Sec t ion  and t h e  remainder i s  f e d  t o  t h e  Vacuum 

F r a c t i o n a t i o n  U n i t .  Dur ing  ope ra t i on  i n  t h e  a l t e r n a t e  des ign  o r  low-convers ion 

mode, a l l  o f  t h e  heavy-oil/SRC m ix tu re  i s  sen t  t o  t h e  Vacuum F r a c t i o n a t i o n  

Uni t :  I n  b o t h  modes, raw f u e l  gas f rom t h e  Atmospheric F r a c t i o n a t i o n  U n i t  i s  

compressed and sen t  t o  t h e  DEA U n i t  i n  t h e  Gas Systems Area f o r  t rea tment .  

The heavy-oil/SRC m i x t u r e  f e d  t o  t h e  Vacuum F r a c t i o n a t i o n  U n i t  i s  separated 

i n t o  heavy ( r e c y c l e )  o i  1 streams. and a vacuum res idue.  ~ e a v y  o i  1 t h a t  i s  n o t  

r e c y c l e d  t o  t h e  React ion Sec t i on  i s  sen t  t o  t h e  Product O i l  F r a c t i o n a t o r .  The 

vacuum res i due  i s  pumped t o  t h e  SRC S o l i d i f i c a t i o n  U n i t  i n  t h e  SRC Process 

Area. 

The f o l l o w i n g  i s  a t a b u l a t i o n  o f  some o f  t h e  major i tems o f  equipment i n  

each o f  t h e  Level  5 WBS elements o f  t h e  EBH Area (WBS 1.2.2.2): 

WBS 1.2.2.2.2--React ion Sec t ion  

H-13202 Hydrogen Heater 

H=13201 Feed-0 i 1 Heater 

R-13201 EBH Reactors 

C-13202 Recycle Gas Compressors 

C-13203 HP O f f  Gas Compressors 

C-13201 Makeup Gas Compressors 

WBS 1 . 7 . 2 . 2 . 3 - - F r a c t i o n a t i o n  See t ion  

T- 13221 Atmospheric Tower 

T- 13261 Vacuum Tower 

H-13261 Vacuum Tower Heater  



c. NAPHTHA HYDROTREATER (WBS 1 .2 .2 .5 )  

The l i q u i d  hydrocarbons produced i n  the SRC Process, Coker and EBH Areas 

a re  combined and f r a c t i o n a t e d  i n t o  raw naphtha, middle and heavy d i s t i l l a t e  

f r a c t i o n s .  The raw naphtha i s  mixed w i t h  recycle-hydrogen and methanated 

makeup-hydrogen, preheated, and passed over a convent ional hyd ro t rea t i ng  

c a t a l y s t  i n  the  f ixed-bed reac to r  o f  the  Naphtha Hydrotreater  t o  reduce the 

s u l f u r ,  n i t rogen  and oxygen contents t o  1, 1, and 100 ppmw, respec t i ve l y  (see 

F igure  13).  In t.he process, t h e  s u l f u r ,  n i t rogen  and oxygen combine w i t h  the  

hydrogen t o  form hydrogen su l f i de ,  ammonia and water, respec t i ve l y .  

The reacted e f f l u e n t  i s  cooled aga ins t  the  incoming streams and sprayed 

w i t h  process water t o  prevent  p lugg ing  and t o  f a c i l i t a t e  the  removal o f  ammonium 

hyd rosu l f i de  (NH4HS) i n  a f l a s h  separator.  Except f o r  a s ide  stream t h a t  i s  

purged, the  hydrogen-r ich f l a s h  vapors are recompressed and recyc led  t o  the  

reac to r .  The f l a s h  l i q u i d s  dre  sent  t o  a stcam s t r i p p e r  t o  reltlove resiclual 

sour gases and l i g h t  ends. The sour gases are compressed, combined w i t h  the 

recyc le  s ide  stream and sent t o  t he  DEA U n i t  i n  the  Gas Systems Area before 

they  a re  used f o r  f u e l  gas. The s t r i p p e d  product  naphtha i s  sent t o  storage. 

The f o l l o w i n g  i s  a t a b u l a t i o n  o f  some o f  the major items o f  equipment o f  

the  Naphtha Hydro t rea ter  (WBS 1.2.2.5): 

WBS 1.2.2.5--Naphtha ~ y d r o t r e a t e r  

T-13301 Pre f rac t i ona to r  

R-13301, -2, -3, React-ors 

T- 13302 S t a b i l i z e r  

H- 13301 Reaction Heater 

H- 13302 S t a b i l i z e r  Reboi ler  
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Coke and L i q u i d  Products 

COST PLANS -- 

The f o l l o w i n g  c o s t  p l a n  da ta  from t h e  O r i g i n a l  Base l ine  f o r  t h e  Coke and 

L i q u i d  Products Area, Work Breakdown S t r u c t u r e  element 1 .2 .2  a re  i n c l u d e d  here 

f o r  r e fe rence  and comparison. They were coo rd i na ted  and compi led by t h e  

I n t e r n a t i o n a l  Coal Re f i n i ng  Company ( I C R C )  based on eng ineer ing ,  vendor eng i -  

n e e r i n g  and equipment es t imates  and m a t e r i a l  t a k e - o f f  q u a n t i t i e s  developed by 

The Lummus Company, a  c o n s t r u c t i o n  c o s t  es t imate  developed by  Stone and Webster 

Eng ineer ing  Corpora t ion ,  and a  Phase .I and I 1  suppor t  es t ima te  developed by 

I C H C .  Th i s  c o s t  p l a n  da ta  d i d  r ~ v t  i n c l u d e  any a l lowance f o r  cont ingency.  

A l though  t h e  Naphtha Hyd ro t r ea te r  Was s t r u c t u r e d  ill 1l.w WBS as p a r t  o f  t h e  

e lement  WBS 1 .2 .2 ,  t h e  u n i t  was designed, and c o s t  es t imated  by  o the rs  than  

t h e  Lummus Company, and there fu r -e  i s  shown as a separate e n t i t y  and i s  n o t  an 

i n t e g r a l  p a r t  o f  t h e  "Lummus Area Summary." 

The Cost  Plans were p resen ted  i n  f i r s t  q u a r t e r  FY 82 and esca la ted  cos t s  

i n  t h e  f o l l o w i n g  formats :  

Phase I - Level  I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  
Level  IV'  WBS Summary - Escal .ated do1 1  a r s  
O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82 

do1 1  a r s  
Organi7at. innal  Breakdown S t r u c t u r e  Summary - Esca la ted  d o l l a r s  

Phase I 1  - Level  I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  
Level  I V  WBS Summary - Esca la ted  d o l l a r s  
O r y a n i i a t i o n a l  Breakdown S t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82' 

do1 1  a r s  
O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - Esca la ted  d o l l a r s  

The esca la ted  c o s t s  were developed u s i n g  t h e  f o l l o w i n g  r a t e s  compounded 

y e a r l y :  10% f o r  FY 82 and FY 83, 9% f o r  FY 84 and FY 85 and 8% t h e r e a f t e r .  

E s c a l a t i o n  on equipment had been c a l c u l a t e d  based on a  committed b a s i s  and 

d i s t r i b u t e d  on a  cash f l o w  bas i s .  

For  t h i s  Revised P r o j e c t  Base1 i ne ,  t h e  c a p i t a l  cos t s  i n  f i r s t  q u a r t e r  

FY 82 d o l l a r s  f o r  t h e  Coke and L i q u i d  Products  Area decreased by $336 thousand 

f rom $129.338 m i l l i o n  t o  $129.002 m i l l i o n .  The decrease i s  due t o  t h e  r e v i s e d  

c a p i t a l  cos t s  r e s u l t i n g  from t h e  f i n a l i z e d  Category C and Pos t -Base l ine  ECPs. 

Some o f  t h e  c o s t  e f f e c t s  o f  these  ECPs a re  a c t u a l l y  r e f l e c t e d  i n  t h e  sulllniary 

f o r  WBS element 1.4.1.  

No a t tempt  has been made t o  e s c a l a t e  t h e  r e v i s e d  cos t s  o r  t o  develop new 

c o s t  p lans  because o f  t h e  l a c k  o f  a  d e f i n i t i v e  p r o j e c t  schedule and agreed 

e s c a l a t i o n  f a c t o r s .  
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4. Conlr.ct L a r l  0.1. 

10 July 1978 
6. Con~rmct ~ a m y l a ~ a o l ~  a l e  

1-1 L u m s  Fee 1 61 

Ilb Rntnac Current F l d  Yam 
F1 

I I I I I I 

I 

Dol lars Expressed I n  l1 *nhla 

w a n d s  rq 
- Escalatec Harch, 19P2 

Data 20. bgu.ura 01 Gormsnmn~ lachnical P.(..Y~I.IOW and Oats 



U. S. DEPARTNNT OF ENERGY Organizat ional Breakdown Structure S u m r y  
BASEL INE PAGE OF 

Phase I s.--...,. 
1--1 .. ..- 

I- 
emonstranor o f  the Sol vent Refined Coal Process I '. &~#EbY-%o~03054 

I 3 COIIII~CIW ININ. d1bt18l 
Interna t l o n a l  Coal Ref In ' ing Company 
P. 0. t20x 2752 
Allentcwn, PA 18001 

8. IJmlil~cmlim 7. Rapntting G~lrporr kg. umtrmcl llnm 10. Amnrud C 
N u ~ r l r  itom a NDI~ b r u k d a n  uruclu~s 

.I~,m.n~l 
FY80 FYBl 0 I N  

C-- ' 
1176 1- 

i-i-t~rie 6 Webster - - 

1-1 
- Escalated 

I I 1 I 

1205 1 4008 1 324 1 283 
I I I 

4. Contract L m t 1  D m ~ m  

10 J u l y  1978 
6. Conlracc G W o l ~ o n  D . I m  

I I I I I 1 I I 1  I I I I I 1  I I I 1 
1 6  A*mrka Dol la rs  Expressed i n  11 Ran D J I ~  

- s t  t r .  L r c h *  1982 
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U. S. NPARTIIEWT OF ENERGY ( k ~ a n l z r t t o n a l  Breakdown Structure S u m r y  

BMEL I ME CAGE Of 

Phase I .--.. -.. .. - 

Illn]lar< - ~ I 
I 0  L y r t u r ~  01 bntrm:tor't  hciaca h a p  .nd 20. L p u l u r a  01 Gowa~nmml Tuhnicd R . p . a n n ~ a ~ ~ r  end &I# 

I 8 " " ~ 1 ( q l l 1 1  l ion 
e m s  raf!olt o f  the Solvent Refined Coal Process 

3 C o n ~ t u ~ a  bum. .*bad 

In te rna t lonr l  Coal Ref in ing Coqan) 
P. 0. Box 2752 

" @%k&-%~03054 
4. ~ 1 1 ~ 1  &a11 Data 

10 July  1978 
6. b n t r e c t  b m d a ~ i o n  &I# 



U. 5. utrN(ln;ul ut t ~ n b l  
DASELINE Level IV and V WBS S w r y  

I. Cooalracl Ibnlill.tim1 2. COnllVl Wulld~a 

Demonstration o f  the Solvent Refined Corl Process DE-AC05-780R030Y1 
3. Can rrclm In~m. d a a  11 I \ntcrnatima\ Coal Refining C q w  

P. 0. Box 2752 

4. b l l r u l  La11 &I* 1 10 July 1978 

223 
-- 

-2.2.1 ,i-a~-ed Facl l l t les  - 42 97 - -  58- 
- .2.2.1.2 Coker 3034 5746 101 48 10462 - 3 5 6 3 3  
1.2.2.1.3 Crlclner 2396 5115 558 6402 1752 - 

1 
E X  

I I 

I 
. - - - -  

A1 lentwn,  PA 18001 

I f .  b p u l u ~ a  .:I 1 

I 

ZBH Inteqflt;; F rc l l l t l es  - 37 149 
erctlon ec on I 7930 3 

5 c t l o n a t l o n  S .- ectlon 4123 

I I I I I I I I 
EnglneerlngTech. Support I 331 1 I 454 1 1 500 1 

I I I 

m. k l u d  
h w  
F t d  

V-IS 

8 
hlor 
Fhul 
V ~ W S  

6 8bnl i l lcal~m 
Numbr 

- 
Tot t l  1.2.2 1W 22615 27642-- 

Escal r t ion 1969 - 3553 8915 

P. R.mr11y GI-v b + . c o n ~ r ~  U n  
llnn a muk h k a  ~ m u a  
~ . n a n l l  

I I I I 1 I -- 
500 I --. mo- - --. .- 

I FV8t I I FV88 I 
! I ! 2 

~ A H X J  i I I 
I lU15b I t - m 1  

Do1 lars  Expressed In  ". bUanbla 

st Qtr. )(lrch, 1982 

20. Sgylurm ol  G o w r n m n ~  Im~la~ical R*~ .m~nla l i r  and &la 

TOTAL 
we -s 



b. b. Ukp.q(lmNI U1. kNtl(l l l  L ~ ~ ~ ;  1" and v U B ~  3ASEL I N E  PAGE OF 

Phase 11 ,.--..,. .--. -. .,- 
I ~ , , , , . C I  l&~,,~l~*ll,,,~ 3. COOIIO.CI Nudm 

Oernonstratlon o f  the Solvent Coal Process DE-AC05-780103054 
3 Camo.c~rr l#uo*r. ad&* SI 4. Conl#.cl SI.,I 0.1e 

lnternat lonal  Coa.1 Reflnlnq Ccrpamy 10 July 1978 
P .  0. nox 2752 
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11.1mt 

'. uEYN'I'EENr OF Organizational Breakdown Structure Sutnnary 
DASELI NE 

Phase 1 1  
PAGE OF 

e.... -..-,. .-&. -" 

Iloln or 1011 b r r a k d m n  ~t ructura  Rior  
Fi.01 

9 .  COIIII.EI I & t t l ~  lko l ion  

0emoa:tration o f  the Solvent Refined Coal Process 
3. Cn~ll#aclnr I n n l n .  d B 0  11 

~ n t e r n a  t lona l  Coal Ref in ing Colrpany 
P. 0 .  @ox 2752 
A1 lentcwn. PA 18001 

Y 

I sca7at ion 
u3 scalated 

I .  Co~llrncl N u # # h  
OE-AC05- 78OR03054 

4. Collllacl s1.11 Dale 
10 July  1978 

6.  b n l r a c t  Camwdel~on 0.1. 

1 

P~OI~CI  Urnmy, and Dale 10 Stp  

, FV87 FY88 TOTAL 
774 - 

Thousands - 1st  Q t r  
FY Q1- I 

1ttva 01 COIIIIBEI~'S A t ~ ~ I ~ a i r a d  Ftnwcial  R#IIO~OI$I~I~Y~ aotd Data m. S ~ p a l u r m  01 Gov.tn11an1 l s c l ~ ~ u c a l  n s p o u # , l . l l r  and &I# 1 



U. 5 .  ULPN(LittNr Uk tNERliY 
OACELINE 

O r g a n l z a t l o ~ l  Breakdown Structure S m r y  OF 

Phase I I .I--...- .--. -- .- -. 

I. C a t ~ r r l  h h ~ l i l i u t b n  2. b n l r u l  NU- 

Demonstration o f  the Solvent Refined Coal Process DE-AC05-780R03054 
3 ConIr.clm lmm. .dd.8 %I 

lnterna tiona) Coal Refining Cwpany 
P. 0 .  Box 2952 

4. Con118c1 9.11 0.18 
10 July 1978 

6. Conrr8c1 Cod81icn10.1m 

TOTAL 
SlatiR 

~ - - 

IS. I I ~ I I U I ~ S  Dollars Expressed i n  17. 6"hn"'8 

h ~ u m s  - Escalated March, 1982 

Roiacv hbll801 w)  Oalm 1%. SiWualalr8 01 b ~ l - o ~ r ~  '8 Aurltoired Finrxir l  tt8prsra11rallu~ ###d Date 20. Siglalu,r I Gowtnrnn~ rurh,*icel Aa~w.wnu~iw and 0.18 



Coke and L i q u i d  Products 

3. MILESTONE SCHEDULES 

The O r i g i n a l  P r o j e c t  Master Schedule, i n c l uded  here,  showed s i g n i f i c a n t  

des ign and procurement m i les tones  f o r  t h e  Coke and L i q u i d  Products Area, WBS 

element 1.2.2.  A bar  c h a r t  format g r a p h i c a l l y  dep i c t ed  t h e  scheduled p r e d i c t e d  

and ac tua l  occurrence dates;  i t  was suppor ted by  a  computer ized t a b u l a t i o n  o f  

t h e  same data.  Th i s  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  

I n te rmed ia te  Schedule which was developed by I C R C  and The Lummus Company. The 

b a s i s  o f  t h e  I n te rmed ia te  Schedule was a d e t a i l e d  l o g i c  network schedule which 

was developed by The Lummus Company t o  c o n t r o l  i n t e r n a l l y - i t s  p o r t i o n . o f  t h e  - 

S R C - I  p r o j e c t ,  

The schedule i nc l uded  DOE imposed r e s t r a i n t s  on t h e  beg inn ing  of pu rchas ing  

a c t i v i t i e s .  For  t h e  Coker /Calc iner ,  i t i n d i c a t e d  t h e  comple t ion  o f  Phase I 

work i n  October 1984, t h e  beg inn ing  o f  c o n s t r u c t i o n  i n  J u l y  1984 and a mechanical 

comp le t ion  da te  o f  December 1986. For t h e  Expanded Bed Hydrocracker,  i t  

i n d i c a t e d  comple t ion  of t h e  Phase I work i n  October 1984, t h e  beg inn ing  o f  

c o n s t r u c t i o n  in, January 1985, and a mechanical comp le t ion  da te  o f  September 

1986. 

The t ime  d u r a t i o n s  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 shou ld  be 

cons idered i n  t h e  deve l~pmen t  o f  any new p r e l i m i n a r y  schedules, s ince  t h e r e  i s  

no c u r r e n t  schedule f o r  t h e  resumption and comple t ion  o f  t h e  SRC-I P r o j e c t .  
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U.B DEDARTMENT OF ENERGY 

MlLESTOlUE SCHEDULE AND STATUS REPORT 
PAGE 1 OF ] 
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11. Rvnurhl 
H i les tane  dates a r e  based on f a r l y  S t a r t  and Con~pJete. For i v a i l a b l e  f l o a t  see Log Sheets. 
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U.9 DEPARTMENT OF ENERGY 
PAGE 1 OF 1 

W E  Form C R I l b  
(1-18) 

MILESTONE SCHEDULE AND STATUS REPORT ,-.,.-.An 
-.a .. .I_ 

I 

8 B C E 
501 COKE HEATER 0 V 

I 
U I I I ~ ~ I I I I I ~ U I I ~ ~ ~ I ~ U P ~ ~ ~ ~ I I I ~ ~ ~ ~ I ~ I I  

I. Contract idanti l int ion + 1. Raportinp P r i o d  
COKE 6 LIQUID PRODUCTS PROCUREPENT - PASTER SCHEDULE 

l h r o q h  

4. Contractor Iwnu .  addmsl  

1 

I 
B C e 

502 COKE DRUM v v v 

3. Contract Nu-r 

6. Contran Stort Dwta 

B. Contract Cornplation Data 

I 
A B C E .  

597 REACTOR CYCLE PUMP v v v v 

595 

I I 

11. Rmnu~rk 
,Milestone dates a re  based on Early S t a r t  and Complete. For a v a i l a b l e  f l o a t  see Log Sheets. 

I .  Idan l i l~cn ion 
N u m a r  1983  

L 
I I .  Stgnaturn 01  contractor'^ PrGerl Manqar and D.ta 13. Sipnaturo of Gowrnrnant T r h n i a l  hawonntatlwe and Data 

8. R m n i n g  Gtrgory  i w  0.. conlraa 
lina i tsm or work brukdawn 
slruclu,a * l * n m t I  

1986  
10. Perant  

Corndata 

OND 

1986  
0. f in01 V u r s  and Months 

1980 L98C 

OND 
.I 
PI*nn*d 

- I 

OND 3ND JFM 

1 9 8 2  

J F M  AMJ 
bI 
A c l ~  

REACTOR TOWER 

J F M  AKT J A S  ON J F M  AMJ JAS 

A B C E 
v v v v 4b - m a . a .  - r r s r d  

JF'M J A S  A M  AMJ J A  J A S  



l ~ E P 0 k r  OAT€ l d C T 8 1  CUlT lCAL PATh INTERNAT ICNAL COAL REF I Y l N G  COMPANY 

REPOHTIN6 ELEMENTI COKE b L IOUlT ,  PRODUCTS - CQKER ~ B S  ELEMENT . # I  le;2.2.1.2 

5926 R6N PRnC OSGN - CORER 
592R RGN DETAILED O5QN - COKER 
S92C 1ST M/SH - COFEH .. 
5V20 ?NO M/SR - COKER 
SO2F AGN PSAH - COKER 

U 
592.6 COML'L PS4U - CfiUEP 

Y SVZH 1ST SIGNIF CON5TH PUG - COKER . 
CI 5 9 2 1  END PH I-COUEM 
I 
v 5 9 2 ~  COKER-1 ST CQNSTR..CK[I AYAHP- ISdCl 
P 592K 'COKER - R(ik STEFL ERECTION 

SYZL COKER - RGN P IPE 
SY2M COKER-HOW ELFC 
592N COUEW - COMPL STE:L'-ER$.~T].~N 
5 9 2 0  COKEW - COMPL PIP! 
Sv2P COKER - COnPL ELL:.. 
SYZO COKEU - u t C H  COMP- 

0 l h . R ~ . c o R o S *  TnTaL ACTrV I rY  WEIGHT a 

EARLY ACTUAL CIJWHENT LATE 
PLANNCO DITE PLANNED- PLANNED . 

3 ~ O V 8 0  
3NOVBD 

23APW82 
2 l O C T l Z  
18AUQ82 
13JUL83 
2 I F E B W  

t)OCTW 
3 1  J U L M  
Z Y J A N H  
26HAA(IIS 
2 8 J U N a  
innnwe6: 
17FtOVBb. 

bJANB6 , 

l7NOVBb. 

2 0  JULB3 
29NOVB.3 
2Q0ECR3. 
16&UG84. 
l64UQB4. 

4FE886 
25JANB5. 
21 AUG8S 
I ~ O C T R S  

SDECBb 
1 OCTA6 

lZJUNA7 
l z JUN87  
I 2 JUNH 7. 

REPORT 4 3  PIOE 1 

UNI  TaOAY 

COMMENTS 



IUEPOHT DATE l o C T a l  CRITICAL PATH I N T F R N A ~ I O ~ A L  COAL HEFINING COMPANY REPORT 4 8  P lGE 1 

UNIT=DAY 

11, r MILE 
STONE 

5934  RON P40C DSON - CALCINER 
S Y M  0GN DETAILED DSGN - CALCINEW 
svsc i s r  n / s H  - CALCINES- 
SY3D 2ND M/St4 - CALCINER 
5v3F  RGN PSAH - CALCII~EH 
59313 COMPL PS4F - CALCINfR 

1-4 59314 1ST SIGNIF CONSTR PKO - CALCINER 
n 
n 

5931  €NO PH I-CURRENT . LATE 
I 5 9 3 J  CALCINER-CS! CGNSTH.PKG AwPSD. 1S!C? ' 

SY3.< CALCINEA - RON STEEL EWFCTION 
ul 5 9 3 ~  CALCINER - RGN P lPE 

59.34 CALCINEH-BGN ELFC 
5 9 . 3 ~  CPLCINEH - COMPL STEEL' ERECTION 
5'4313 CALClNER - COMPL P l P E  
S93P C.ALCINEW - COMPL, ELEC_, ' 

5930  CALCI~VEH - MECH cnHPL. 
0 I b  WECOROS* TOTAL ACTIVITY UEIGHT = 0 

UBS ELEMENT a 1  1.2.2.1.3 

ACTUAL CUWWENT LATE COMMENTS 
O A  TE PLANNED PLANNED 

29FE08O 2UFE880 
150CT81 22DECAl 
23APR82 20JUL83 
210CT02 29NOVA3 
18AUG82 29OEC83 
13JULA3 16 lU6A4  

- 2 I  JAN84 30CT 85 
doc184  19AUG86 

l7SEPBS 13blAA86 
17FE886 13AUG86 
5JUN86 l lMAAA7 

2lMAV86 28JAN87 
10NOV86 8MAY87 
24OEC86 22JUN87 
130CT06 22J l lN87 
24DECH6 22JUNRT 



~ H E P o H T    ATE 1 0 ~ ~ ~ 1  CRITICAL P P T H  I~ITFRNITIONAL COAL R E F I N I N 6  COMPANY 

CUNTHACT OOl00  HUN Z ~ M A W S E  UO-1-4871 ICHC M ~ S T E P  SCHEDULE - REV #O l -U  

I D  M ILE  
ST ONE 

5Y0A HGN PROC DSGN - F4AC- IONATlOh 
SYOR RliN OErA lLEI )  IISGN - rRACTlONfYPION 
5YOC 1ST M / j R  - FRACT1:aNATIOY 
5 9 0 n  7ND M/5U - FHACTlSN4ZION 
S9UF R G N  P,SPH - FRACTIDNA' l ION 
5 9 0 6  C O W L  PSAP - FQACl IONAT lUN 
5YOH 1 5 1  S l O N l F  CONSTR PK9 - FRACI IONATION 
5 9 0 1  ENI) PW I-EBH-FUACT 
5 9 U J  FHH-FW'4CTION-lST.CQN3TR PKG h I R D ( S / C ; )  
SYOK FMH'FRAC:'IONATION - 3GN STEEL ERECTION 
5YOL FHH-FRPCIION4TIOI.( - 3GN P l P F  
SVllM FUH-FRACTION-H6N ELFC 

H 59UN EHH-FHACTIONATlOh-CO,'4PL SrEEL ERECTION 
A 5 9 0 0  EdH-FRACTIONATlOh - COMPL P I P E  
m S9OP EbH-FMACTlON4TIOh .- COMPL ELEC 

5 9 0 0  FH11-FRACTIONATlOh - MECH COYPL 
0 Ib WECORI)S* TOTAL ACTIVETY *EIGHT B 0 

dHS ELEMENT #I 

A C T U A L  CU4CtENT 
04TE PLINNED 

REPORT 53 PAOE 1 

UNIT-DAY 

COMMENTS 



~ H ~ P O H T  DATE l U C T R l  C H I T I C A L  PATH INTFHNATIONAL C O A L : ~ E F ~ N I N G  COMPANY 

cUNTHACT OUIUO RUbl ? h M A R A ?  0 4  ICRC MASTER SCHE~~ULE - REV 4 0 1 4  

HEPORTING ELEMENTI F u n  HEACTION SECTION ues CLEMENT a t  1.2.2.2.2 

1 0  8 M I L E  
S 1 ONL 

M 

C-( 

H 5JrA RGN PROC OSGN - REACTION 
I 
4 

SYIR BGN DETAILED nSGN - REACTlON 
4 5 9 r c  I S T  M/SH - REACTIQN 

5YsD  ZND M/SH - REACTION 
SYsF RGN PSAH - REACTION 
5 Y 4 Q  COMPL PSn.R - REACTl4)N 
S94H  I S T - S I O N I F  COMSTR PKG - REACTION 
5 9 4 1  END PH I-EBH-REACT 
59+d FBH-HEAClION-JST CONSTR-PKO AdARO(S/C) 
5 9 l K  FBH-HEAC110N - RGN STEEL E H E C l l n N  
S u r l  EBH-REACIION - RGN P I P E  
' 5 ~ 4 ~  EHH'REAClIO1Y-BGN ELEC 
SYQN EOH-REACIION - c o n P L  STEEL ERECTION 
5 9 4 0  EBn-REACTION - COMPL P I P E  
SVLP EBH-HEACTION - CQFPL fLEC 
5 Y r 0  FI iH-REACTION - YECH COMPL 

0 16 RECORDS# T O l d L  ACSIV ITY  WEIGHT a 0 

EARLY 
PLAEINEO 

4CTUAL CURHENT 
I)A TE PL  ANNE0 

t ATE COMMENTS 
PL ANNCO 



IHEPoHT n ~ l ~  l J C T 8 l  CH~TPCAI. P A ~ H  INTFHNhTbO1UAL COAL WEFINING COMPINV 

1 1 )  a MILE 
SlONE 

EAWLT ACTUIL CuAHEMT LAVE COMMENTS 
PLbNHEfl OAT€ PLANNCO PLbNNEO 

BOlAl  RGN OSGN SUPPT PWOG-COUEbLIQ PROD P O C I 0 1  
6olH COMPL USGN SUPPT PROGRAMS -C(MEILIO PR 29hPHR3 

0 2 RECORDS@ TOlbL 4 E I I Y I T Y .  Y E I Q ! l l  = 0 

REPORT 12 PABE 1 



lHEPOBr DATE - 1 0 C T ~ l  -CRITICAL PATH INTFR~ATIONAI. COr\L' REFINING COMPANY . ' REPORT 4 4  PAGE 1 

. ~ n  w MILE 
STOlvE . . 

EARLY 4CTUAL CURRENT . LATE COMMENTS 
PLANNED DATE . PLANNED -PLANNED 

50'04 YET GAS COMPR - I S S  MECH SPEC lnEC8u  OlDEC8O I DECBO 
500R YET GAS- COMPG - I S S  .P.O/BGN VNOR EN6 210CTB2 Z10CTB2 tMARB4 

H 
H SIIOC MET GAS COMPR - cOMPL.!fYDR M B / A G N  FA8 .23MAH83 23MAH83 IAU~AI 
H '. 5 U U F  YET GAS COMW - O f L  TO S I T F .  13MAH84 1 3MAR84 23JUL85 
' 0 w 4 HECOHOS* TOTAL ACT.IVI.TY rlElGHT n 0 

U3 



CUNTRACT UOlUO PUN ?6V~Rt12  JU-1-48? l  lCRC MtuSltR SCHEDULE - REV 101-Ll 

HEPORTING ELECENTI COKE b ~ 1 0 ~ 1 0  PRUOUCT!~ - COKFR PHOCUREMENT: COKE HEATER 

ID * MILE 
ST CAJE 

EARLY . ACTUAL CUWHEN- LATE 
PLAN~EO OPT€ PLINNEL . P L A N N E ~  

5016  CO*E HEATER - 155  MECH SPEC lFEE82  
5 0 1 8  COKE HEATER - IS' P.O/HGN VNOH FNG 2 l O C l 0 2  
SOlC Cop.€ HEATEN - COHPL YNIW ENG/YGFJ 'FAB 3MAt-63 
5 ~ 1 ~  CONE H E A T E R  - DFL T O  SITE 1 L M A ~ I Q  

0 4 HECOROSI TOTAL A C r I V l T Y  YF IGHl  = 0 

REPORT 45 PAGE 1 

UN1.T-DAY 

COMMENTS 



IHEPTIH~ D A T E  l O C T d l  C R I T I C A L  P A T H  I N T F R N A T I O N A L  COAL H E F I Y I h G  COMPANY 

CUNDHACT U O I O O  Huh , 2 b F A R 8 2  O n - 1 - 4 8 2 1  I C R C  f l 4 S T t R  S C H E D U L E  - R E V  a U 1 - U  

R E P O R T  46  P A G E  I 

U N I T o D A Y  

REPORTING E L E M E N T I  C O K E  b L I Q U I D  PRODUCTS - C O I F R  PROCUREMENT I COKE D R l J r l  

ID a M I L E  
STONE 

E A R L Y  A C T U A L  CURRENT I . A T E  COMMENTS 
P L A N h E D  D A T E  P L A N N E D  P L A N N E D  

S U Z A  CONE DRUM - I S S  MECH S P E C  I ~ ~ E C B O  IYOECBU 1 ODECBO 
S O Z H  COKE DRUM - 1 S S  P.O./RGN.VNrlR E N G  2 1 0 C T B 2  2 l O C T H 2  2 0 ~ 9 ~ 8 3  
5 0 2 C  COKE ORUM t - C o M P b . V N D H  ENQ/flGN.FAe 1 3 D E C B 2  1 3 0 E C 8 2  9 J U N R 3  

. 5 U 2 E  C U K E  D H U Y  - D L L  TO S I T E  24.1AN84 2 4 J A N 8 4  2 3 J l J ~ 8 5  
0 4 HECOROSI T O T A L  A C T I V I T Y  W E I G H T . =  0 



1 u t P o ~ T  D A T E  l O C T d l  C H l T I C P L  P,kIH I N T F R N A I I O N A L  COAL R E F I N I N G  COMPAt4Y REPOWT 54 PAGE 1 

U N I T = O A Y  

H t P O H T T N G  E L E M L N T I  FbH F R A C I K O N A T I D N  S E C T I O N  PYOCUREMENT l  REACTOR TOYER 

10 u M I L E  
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Chapter I V  Support  Process (WBS 1 . 3 )  

A. CRYOGENIC SYSTEMS (WBS 1 . 3 . 1 )  

1. TECHNICAL SCOPE 

The A i r  Separat ion U n i t  (ASU) and t h e  assoc ia ted  gaseous p roduc t  compres- 

s i o n  systems and l i q u i d  p roduc t  s torage and v a p o r i z a t i o n  systems c o n s t i t u t e  

t h e  Cryogenic Systems Area (see F igu re  14) o f  t h e  Demonst ra t ion P l a n t .  The ASU 

separates a i r  c r y o g e n i c a l l y  i n t o  oxygen and n i t r o g e n .  The oxygen i s  used by 

t h e  G a s i f i e r s  i n  t h e  Gas Systems and Wastewater Treatment Areas and t h e  

n i t r o g e n  i s  d i s t r i b u t e d  throughout  t h e  f a c i l i t y  f o r  use as a  b l a n k e t i n g  i n e r t  

gas, a  s t r i p p i n g  gas, and a conveying medium f o r  t h e  ash concen t ra te  produced 

i n  t h e  SRC deashing operaGIon. S l ips t reams o f  l i q u i d  oxygen (LOX) and l i q u i d  

n i t r o g e n  (LIN) a re  a l s o  generated and sen t  t o  l i q u i d  s torage.  

Ambient a i r  i s  f i l t e r e d  by t h e  I n l e t  A i r  F i l t e r  t o  remove p a r t i c u l a t e  

ma t t e r ,  and compressed i n  t he  c e n t r i f u g a l  Main A i r  Compressor. Coo l ing  between 

compression stages i s  p rov ided  by i n t e r c o o l e r s .  The a i r  d ischarged f rom t h e  

compressor i s  coo led  by d i r e c t  c o n t a c t  w i t h  r e c i r c u l a t e d  c o o l i n g  water  i n  t h e  

D i r e c t  Contact  A f t e r c o o l e r .  En t ra ined  d r o p l e t s  o f  water  i n  t h e  a i r  stream a re  

removed i n  t h e  demister  s e c t i o n  o f  t he  a f t e r c o o l e r .  The r e c i r c u l a t e d  wate r  i s  

c o n t i n u a l l y  pumped by t h e  D i r e c t  Contact  A f t e r c o o l e r  (DCAC) Pump, and coo led  

by process c o o l i n g  water  i n  t h e  DCAC Water Cooler.  The a i r  then  en te r s  t h e  

Cold Box, where i t  i s  coo led,  p u r i f i e d ,  l i q u e f i e d ,  and f r a c t i o n a t e d  t o  produce 

t h e  oxygen and n i t r o g e n  p roduc ts .  

I n  t h e  Cold Box, t h e  a i r  en te r s  a  r e v e r s i n g  c i r c u i t  o f  ex tended-sur face,  

a i r /oxygen /n i t rogen  r e v e r s i n g  exchangers, where i t  , is cooled by p roduc t  and 

waste streams below temperatures a t  which mo is tu re  and carbon d i o x i d e  a re  

condensed and depos i ted.  These depos i t s  a re  evaporated and purged by a  waste- 

n i t r o g e n  stream when t h e  f l o w  pa ths  a re  reversed  by a  system o f  s w i t c h  and 

check va lves .  

The cooled,  r e l a t i v e l y  mo is tu re -  and carbon d i o x i d e - f r e e  a i r  i s  p a r t i a l  l y  

l i q u e f i e d  by  p roduc t  gases i n  a  l i q u e f i e r  heat  exchanger. The a i r  en te r s  t h e  

h igh-pressure d i s t i l l a t i o n  column where i t  i s  separated i n t o  va r i ous  streams. 

The gaseous overhead stream i s  e s s e n t i a l l y  pure n i t r o g e n  which i s  s p l i t  i n t o  

two streams. The f i r s t  stream i s  warmed by t h e  a i r  feed a f t e r  which i t  i s  

s p l i t :  a  smal l  p o r t i o n  of i t  passes th rough  t h e  heat  exchangers t o  he ~ ~ s e d  

u l t i m a t e l y  f o r  r e a c t i v a t i o n  and purge n i t r o g e n  appl  i c a t i o n s ;  t h e  remai nder i s  
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expanded th rough  an expansion t u r b i n e .  The t u r b i n e  exhaust i s  r e c y c l e d  through 

a nonrevers ing  passage of  t he  exchangers where i t  i s  warmed by c o o l i n g  t h e  

incoming a i r ,  and then  compressed t o  about 50 p s i g .  The o t h e r  p a r t  o f  t h e  

n i t r o g e n  overhead stream i s  condensed i n  a  rebo i le r -condenser  t o  p rov i de  

b o i  1-up f o r  t h e  1  ow-pressure d i  s t i  11 a t i  on c o l  umn. The condensed n i t r o g e n  i s  

s p l i t  i n t o  t h r e e  streams: t h e  f i r s t  stream i s  r e tu rned  t o  t h e  h igh-pressure 

column as r e f l u x ;  t h e  second stream ( L I N )  i s  d i r e c t e d  t o  t h e  l i q u i d  n i t r o g e n  

s to rage  tank ;  and t h e  t h i r d  stream i s  subcooled and expanded th rough  a  Jou le-  

Thompson va l ve  f o r  use as r e f l u x  f o r  t h e  t o p  s e c t i o n  o f  t h e  low-pressure 

column. 

A c rude l i q u i d  oxygen stream i s  wi thdrawn from t h e  bottom o f  t h e  h igh-  

p ressure  column, subcooled, and passed th rough  hydrocarbon adsorbers.  The 

adsorbers opera te  on a  sw i t ch i r rg  c y c l e  so  t h a t  one u n i t  i s  onstream w h i l e  t h e  

o t h e r  u n i t  i s  bei-ng r e a c t i v a t e d .  The crude oxygen stream from t h e  adsorbers 

i s  expanded t-hrnugh a Joule-Thompson va l ve  i n t o  an int .ermediate p o i n t  o f  t h e  

low-pressure column. For  s a f e t y  cons ide ra t i ons ,  l i q u i d  oxygen from t h e  sump 

o f  t h e  low-pressure column i s  c i r c u l a t e d  through a  guard adsorber and back t o  

t h e  sump t o  p reven t  t h e  b u i l d u p  o f  hydrocarbons i n  t h e  sump o f  t h e  low-pressure 

column. A d d i t i o n a l l y ,  a  cont inuous,  smal l  l i q u i d  oxygen stream i s  purged from 

t h e  sump o f  t h e  low-pressure column t o  praevel-~l, .the hydrocarbon l c v e l  bu i l dup ;  

t h e  stream i s  vapor i zed  i n  a  d isposa l  vapo r i ze r  and vented. Another LOX slip 

st ream i s  d i r e c t e d  t o  t h e  l i q u i d  oxygen . . storage tank.  Gaseous p roduc t  oxygen 

i s  taken f rom t h e  sump o f  t h e  low-pressure column and warmed i n  nonrevers ing  

passages o f  t h e  r e v e r s i n g  heat  exchangers be fo re  i t  i s  compressed by t h e  

c e n t r i f u g a l  oxyqen compression system f o r  d e l i v e r y  t o  t h e  G a s i f i e r s  i n  t he  

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

A gaseous n i t r o g e n  stream i s  taken from t h e  t o p  o f  t h e  low-pressure 

column and heat-exchanged a g a i n s t  h igh-pressure column l i q u i d  streams be fo re  

i t  j o i n s  t h e  expander exhaust t o  become t h e  p roduc t  n i t r o g e n  stream. Th i s  

stream i s  compressed by Ll,~t! c e n t r i f u g a l  r\f t r o g c n  cumpr.t!ssio~-I syst.em f n r  d i s t r i  bu- 

t i o n  throughout  t h e  f a c i l i t y .  A waste n i t r o g e n  stream i s  wi thdrawn from an 

i n t e rmed ia te  p o i n t  o f  t h e  low-pressure column and i s  d ischarged f rom t h e  p l a n t  

a f t e r  i t  has g i v e n  up i t s  r e f r i g e r a t i o n  t o  t h e  incoming a i r  i n  t h e  r e v e r s i n g  

hea t  exchangers. 

The LOX and L I N  s torages serve as backup c a p a c i t y  t o  t h e  gaseous p roduc ts  

generated i n  t h e  ASU. The 5 to rage . t anks  a re  p rov i ded  w i t h  t h e  r e s p e c t i v e  

pumps and vapo r i ze r s  t o  supplement t h e  gaseous oxygen and n i t r o g e n  supp l i es  a t  

t h e  r e q u i r e d  process c o n d i t i o n s  o f  p ressure  and temperature.  
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The following is a tabulation of some o f  the major items of equipment in 

each of the Level 5 WBS elements of the Cryogenic Systems Area (WBS 1 . 3 . 1 . 1 ) :  

WBS. 1.3.1.1--Air Separation Units ( 3 )  

Main Air Compressors 

Direct Contact Aftercoolers 

Oxygen Compressors 

Nitrogen Compressors 

Heat Exchanger Cold Boxes 

Column Cold Boxes 

Miscellaneous Equipment Cold Boxes 

Economizer Cold Boxes 
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2. COST PLANS 

The f o l l o w i n g  c o s t  p l a n  da ta  from the  O r i g i n a l  Base l ine  f o r  t h e  Cryogenic 

Systems Area, Work Breakdown S t r u c t u r e  e l  ement 1 . 3 . 1  a re  i n c l  uded here f o r  

re fe rence  and comparison. They were coord ina ted  and compi led by t h e  I n t e r n a t i o n a l  

Coal R e f i n i n g  Company ( I C R C )  based on eng ineer ing ,  vendor eng ineer ing  and 

equipment c o s t  es t imates  and computer ized m a t e r i a l  t a k e - o f f  q u a n t i t i e s  developed 

by A i r  Products and Chemicals, I n c . ,  a  c o n s t r u c t i o n  c o s t  es t imate  developed by 

Stone and Webster Eng ineer ing  Corpora t ion ,  and a  Phase I and 11 suppor t  es t ima te  

developed by I C R C .  Th i s  c o s t  p l a n  da ta  d i d  n o t  i n c l u d e  any al lowance f o r  

cont ingency.  

The Cost Plans were presented i n  f i r s t  q u a r t e r  FY 82 and esca la ted  cos ts  

i n  t h e  f o l l o w i n g  formats :  

Phase J - Level I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  

Level  I V  WBS Summary - Escala ted d o l l a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82 
do1 1  a r s  . - 

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - Escala ted d o l l a r s  

Phase I 1  - Level I V  WBS summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  

Level  I V  WBS Summary - Esca la ted  d o l l a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82 
d o l l a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - Esca la ted  d o l l a r s  

The esca la ted  cos t s  were developed us i ng  t he  f o l l o w i n g  r a t e s  compounded 

y e a r l y :  10% f o r  FY 82 and FY 83, 9% f o r  FY 84 and FY 85 and 8% t h e r e a f t e r .  

E s c a l a t i o n  on equipment had been c a l c u l a t e d  based on a  committed bas i s  and 

d i s t r i b u t e d  on a  cash f l o w  bas is .  

For t h i s  Revised P r o j e c t  Base l ine ,  t h e  c a p i t a l  cos t s  i n  f i r s t  q u a r t e r  

FY 82 d o l l a r s  f o r  t h e  Cryogenic Systems Area rose  $104 thousand-- f rom $54.526 

m i l l i o n  t o  $54.630 m i l l i o n .  The increase i s  due t o  t h e  r e v i s e d  c a p i t a l  cos t s  

r e s u l t i n g  f rom t h e  f i n a l i z e d  Category C ECP. 

No a t tempt  has been made t o  esca la te  t h e  r e v i s e d  cos t s  o r  t o  develop new 

c o s t  p lans  because of t h e  l a c k  o f  a d e f i n i t i v e  p r o j e c t  s c h e d ~ ~ l e  and agreed 

e s c a l a t i o n  f a c t o r s .  
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3. MILESTONE SCHEDULES 

The o r i g i n a l  P ro jec t  Master Schedule inc luded here, showed s i g n i f i c a n t  

design and procurement mi lestones f o r  the  Cryogenic Systems Area, WBS element 

1.3.1. A bar cha r t  format g raph ica l l y  depicted the  scheduled p red i c ted  and 

actual  occurrence dates; i t  was supported by a computerized t a b u l a t i o n  o f  the  

same data. This  in fo rmat ion  had been ex t rac ted  e l e c t r o n i c a l l y  from the  I n t e r -  

mediate Schedule which was developed by I C R C  and A i r  Products and Chemicals, 

Inc.  The basis  o f  t he  Intermediate Schedule was a d e t a i l e d  l o g i c  network 

schedule which was developed by A i r  Products and Chemicals, Inc .  t o  con t ro l  

i n t e r n a l l y  i t s  p o r t i o n  o f  the  S R C - I  p ro jec t .  

The schedule included,DOE imposed r e s t r a i n t s  on the  beginning o f  purchasing 

a c t i v i t i e s .  It ind i ca ted  the  completion o f  Phase I work i n  June 1984, the 

beginning o f  cons t ruc t ion  i n  June 1984 and a mechanical completion date o f  

August 1986. 

While the re  i s  no cu r ren t  schedu'le f o r  the resumption .and complet jon o f  

the S R C - I  P ro jec t ,  the  t ime durat ions f o r  the o r i g i n a l  p r a j e c t  a c t i v i t i e s  can 

and should be considered i n  the development o f  any new p re l im ina ry  schedules. 

I V -  15 
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B .  GAS SYSTEMS (WBS 1 .3 .2 )  

1. TECHNICAL SCOPE 

The G a s i f i c a t i o n ,  Gas T rea t i ng ,  and S u l f u r  Recovery Systems c o n s t i t u t e  

t h e  Gas systems Area o f  t h e  Demonstrat ion P l a n t  (see ~ i ~ u r e  15). 

Process d e s c r i p t i o n s  f o r  t h e  Gas Systems Area (Area 15) a re  based on t h e  

f o l  l ow ing  s u b d i v i s i o n  o f  areas and p rocess ing  u n i t s :  

O GASIFICATION AREA 

Dust P repa ra t i on  U n i t  

Coal Gasl f l c a t i o n  Uni t 

Wash-Water Treatment U n i t  

Raw Syngas Compression U n i t  

S h i f t  U n i t  

Methanat ion U n i t  

O GAS TREATING AREA 

Se lexo l  U n i t  

D i  e thano l  ami ne (DEA) U n i t  

Ammonia-Sulfide W ~ t c r  S t r i p p i n g  (ASWS) U n i t  

Hydrogen P ~ . l r i  f i cat.; on I ln i  t. ( k l P l l )  

L i q u e f i e d  Petroleum Gas (LPG) Recovery U n i t  

Hydrogen Compression U n i t  

O SULFUR RECOVERY AREA 

Claus U n i t  

Beavon S u l f u r  Removal (BSK) U n i t  

A s i m p l i f i e d  process b l o c k  f l o w  diagram f o r  t h e  Gas Systems Area i s  shown 

i n  F igure  15. Schematic diagrams f o r  each p rocess ing  u n i t  a re  a l s o  p rov ided .  
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&B 

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

Dust Prepara t ion  U n i t  (DPU) 

The DPU rece i ves  t h e  supplemental coa l ,  i f  requ i r ed ,  from the  Coal Prepara- 

t i o n  Area, and t h e  ash concen t ra te  (WAC) from the  SRC Deashing Area. Th is  

u n i t  i s  be i ng  designed t o  p rov i de  t h e  p roper  b lend  f o r  t h e  feed  t o  t he  Coal 

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

As.shown i n  F i gu re  16 ,  Kerr-McGee Ash Concentrate (KMAC) en te r s  t he  

G a s i f i c a t i o n  U n i t  b a t t e r y  l i m i t  a t  t h e  KMAC Receiv ing Bunker. The KMAC i s  

h u m i d i f i e d  t o  o b t a i n  t h e  p roper  mo is tu re  con ten t  f o r  use as feed t o  t he  G a s i f i -  

c a t i o n  Reactors i n  t h e  G a s i f i c a t i o n  U n i t .  

Supplemental coa l  en te r s  t h e  Dust P repa ra t i on  U n i t  a t  t h e  common Coal 

Dust Rece iv ing  Bunker. The coa l  i s  then  blended w i t h  t h e  h u m i d i f i e d  KMAC t o  

ach ieve p roper  m i x i ng  and t h e  combined dus t  i s  r o u t e d  t o  t h e  F i n i shed  Dust 

Bunker. The coal/WAC dus t  m i x t u r e  i s  conveyed v i a  pneumatic pumps us ing  

n i t r o g e n  as t h e  conveying medium t o  t h e  Serv ice  Bunkers i n  t h e  Coal G a s i f i -  

c a t i o n  ' u n i t .  

N i t r ogen  used f o r  conveying and bunker f l u i d i z a t i o n  i s  combined a f t e r  

use, f i l t e r e d  t o  remove dus t ,  and r o u t e d  t o  t h e  N i t r ogen  Recycle/Solvent 

Recovery Sec t ion  o f  t h e  Dust P repa ra t i on  U n i t .  The n i t r o g e n  i s  compressed, 

coo led  t o  recover  water  and so l ven t  condensate, and recyc l ed  f o r  use i n  the  

Dust P repa ra t i on  U n i t .  

Coal G a s i f i c a t i o n  U n i t  
-- 

The GKT coa l  g a s i f i c a t i o n  process w i l l  be used t o  generate t h e  makeup- 

hydrogen r e q u i r e d  f o r  t h e  SRC Process, Naphtha Hyd ro t r ea te r ,  and Expanded Bed 

Hydrocracker Areas (see F igu re  17). 

KMAC/coal dus t  i s  conveyed by n i t r o g e n  from t h e  DPU t o  t he  Serv ice Bunkers 

s e r v i n g  each G a s i f i e r  Burner.  The WAC/coal dus t  i s  then  passed t o  t h e  Feed 

Bunkers f rom which t h e  mix  i s  fed,  v i a  va r iab le -speed  Screw Feeders, t o  one o f  

t h e  f o u r  burners  o f  each o f  t h r e e  ope ra t i ng  G a s i f i c a t i o n  Reactors.  i n  t he  

G a s i f i c a t i o n  Reactor,  s o l i d s  a re  p a r t i a l l y  o x i d i z e d  i n  t h e  presence o f  oxygen 

and steam, S lag leaves f rom t h e  bottom o f  t he  G a s i f i c a t i o n  Reactor.  The raw 

gas e f f l u e n t  i s  quenched and then cooled i n  a  Waste Heat Recovery System 

IV- 23 
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(WHRS). The gas l e a v i n g  t h e  WHRS passes th rough  a  s e r i e s  o f  gas c lean ing ,  

c o o l i n g ,  and washing s teps.  P a r t i c u l a t e - l a d e n  water  from t h e  va r i ous  quenching, 

c l e a n i n g ,  c o o l i n g ,  and washing s teps i s  sen t  t o  t h e  Wash-Water Treatment U n i t .  

S l ag  i s  conveyed t o  t h e  b a t t e r y  l i m i t s  f o r  u l t i m a t e  d isposa l  i n  t h e  ash ponds 

l o c a t e d  i n  t h e  O f f s i t e s  Area. 

Raw Gas Blowers move t he  raw syngas t o  t h e  Raw Gas Holder  i n  t h e  Raw 

Syngas Compression U n i t .  

- - /' 
Wash-Water Treatment U n i t  

The Wash-Water Treatment U n i t  i s  be ing  designed t o  remove t he  s o l i d  

m a t e r i a l ,  f l y  ash and s l ag ,  f rom t h e  water  used j n  t h e  Coal G a s i f i c a t i o n  U n i t  

f o r  t h e  va r i ous  quer i th lng,  coo l  fng, and wasli.ir~y s t e p s  (see  F igure  10). 

Wash-water f rom t h e  Coal G a s i f i c a t i o n  U n i t  and an ove r f l ow  water  stream 

f rom t h e  s e t t l i n g  ponds o u t s i d e  b a t t e r y  l i m i t s  e n t e r  a  common enclosed C l a r i f i e r .  

Vapors are drawn o f f  f rom the  wash-water duc t  conveying l i n e ,  as w e l l  as f rom 

t h e  a i r  space i n  t h e  enclosed C l a r i f i e r  by fans.  S o l i d s  a re  separated from 

t h e  water  i n  t h e  C l a r i f i e r  by g r a v i t y ,  and a  s l udge ' sc rape r  rakes t h e  s e t t l e d  

m a t e r i a l  i n t o  t h e  s e t t l i n g  bas in  f rom which i t  i s  con t i nuous l y  pumped t o  t h e  

f a c i l i t y  Ash Ponds. The c l a r i f ' i e d  wash-water .is passed over  a w e i r  al; .tl~t! 

edge o f  the  C l a r i f i e r  i n t o  a  d ischarge  system from which i t  f lows  th rough  a  

Cooler  t o  t h e  Coal G a s i f i c a t i o n  U n i t .  The p l a t e - t y p e  coo le r s  a re  b a c k - f l  ushed 

per iod ica ' l  ' l y  wi'th c ' l a r i r ' i e d  wash-water t o  m f r i  i ~ i t i z e  fuul- i~ ly I-esul t i n g  f r o m  

s o l i d s  depos i t i on .  

Raw Syngas Compression U n i t  

The Raw Syngas Compression U n i t  i s  p rov i ded  t o  boost  t h e  p ressure  o f  t h e  

raw syngas f rom t h e  Coal G a s i f i c a t i o n  Uni.t (see F igu re  19). The raw syngas 

f rom the  Haw Gas H o l d e r  passes thr-uuyh d s i i r g l e  t l e c t r o s t a t i e  P r e c l p l t a t o r  f o r  

t h e  f i n a l  p a r t i c u l a t e  removal. The syngas i s  then  compressed from atmospher ic 

p ressure  t o  more than  800 p s i g  by a  f i v e - s t a g e  c e n t r i f u g a l  machine. A C a t a l y t i c  

Reactor i s  i n s t a l l a d  between t h e  f i r s t  and second s tages nf . t .he compressor t o  

remove t r aces  o f  NOx and 0  con ta ined  i n  t h e  raw gas t o  p reven t  r e a c t i o n s  w i t h  2 
s u l f u r  species r e s u l t i n g  i n  t h e  p r e c i p i t a t i o n  o f  e lemental  s u l f u r .  An a f t e r -  



has Systems 

coo le r  and condensate knockout p o t  a re  p rov i ded  a f t e r  t h e  f i r s t  f o u r  stages of 

compression. Condensate from t h e  knockout drums i s  combined and rou ted  t o  t h e  

Ammonia-Sulfide Water S t r i p p i n g  U n i t  (ASWS) i n  t h e  Gas T r e a t i n g  Area. The h o t  

raw syngas l e a v i n g  t h e  f i n a l  stage o f  compression i s  sent  t o  t h e  S h i f t  U n i t .  

S h i f t  U n i t  

The S h i f t  Un i - t  i s  be ing  designed t o  conver t  most o f  t h e  carbon monoxide 

i n  t he  raw syngas t o  hydrogen (see F igure  20). Raw syn thes is  gas from the  Raw 

Syngas Compression U n i t  i s  combined w i t h  steam be fo re  e n t e r i n g  a  three-s tage 

s h i f t  sec t ion .  A p o r t i o n  o f  t h i s  steam i s  generated i n  t h e  S h i f t  U n i t ,  another 

p o r t i o n  i s  impor ted  from t h e  Methanat ion U n i t ,  and t h e  f i n a l  p o r t i o n  i s  impor ted 

from t h e  steam system o f  t h e  U t i l i t i e s  Area. , I n  a  s e r i e s  o f  s teps,  t he  gas i s  

passed over  a  s u l f u r - r e s i s t a n t  c a t a l y s t  whereupon carbon monoxide and steam 

r e a c t  t o  generate hydrogen and carbon d iox ide .  React ion hea t  generated by t h e  

exothermic r e a c t i o n  i s  used t o  preheat  t h e  feed gas e n t e r i n g  t h e  f i r s t  S h i f t  

Converter and t o  generate steam. A f t e r  use i n  t h e  genera t ion  o f  steam, t h e  

p rehea t ing  o f  b o i l e r  feedwater and C02 waste gas, and f i n a l  coo l i ng ,  t h e  

e f f l u e n t  f rom t h e  t h i r d  S h i f t  Converter i s  sen t  t o  t h e  Selexo l  U n i t  of t he  Gas 

T r e a t i n g  Area f o r  f i n a l  gas processing. Condensate separated from t h e  gas i s  

depressur ized t o  f r e e  t h e  d i sso l ved  sour gas. The depressur ized condensate i s  

then cooled and d i v i d e d  i n t o  two streams. One stream i s  sen t  t o  t h e  Gas i f i ca -  

t i o n  U n i t  and another  i s  sen t  t o  t he  Ammonia-Sulfide Water S t r i p p i n g  U n i t .  

Methanat i  on U n i t  

The Methanat ion u n i t  processes t he  p o r t i o n  o f  makeup-hydrogen l e a v i n g  t h e  

Selexo l  U n i t  o f  t h e  Gas T r e a t i n g  Area t h a t  i s  r ou ted  t o  t h e  EBH Area and t h e  

Naphtha Hydro t rea te r .  The carbon oxides con ta ined  i n  t h i s  gas stream are  

almost comp le te ly  conver ted t o  methane (see F igu re  21). 

The sweetened hydrogen gas from the  Selexo l  U n i t ,  c o n t a i n i n g  approx- 

ima te l y  3% CO, 0.2% C02 and 1 . 4  ppmv o f  s u l f u r  compounds, i s  preheated by t h e  

e f f l u e n t  gas f rom t h e  Methanat ion U n i t  and passed th rough  a ZnO bed f o r  removal 

o f  t r a c e  s u l f u r  compounds. The gas i s  then passed th rough  a methanat ion 

c a t a l y s t  r e a c t o r .  The methanated gas, which con ta i ns  o n l y  20 ppmv o f  CO p l u s  

C O Z ,  i s  coo led and then sent  t o  the  EBH Area and t h e  Naphtha Hydro t rea te r .  
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b. Gas T r e a t i n g  Area 

Th i s  area processes t h e  raw gas and sour  water  streams generated i n  t h e  

SRC f a c i l i t y  f o r  t h e  removal o f  a c i d  gases (HpS, C02), as w e l l  as o t h e r  minor  

contaminants  ( e . g . ,  HC1, NH3, and COS).  The a c i d  gases a re  r ou ted  t o  t h e  

S u l f u r  Recovery Area w h i l e  t h e  t r e a t e d  sour  water  i s  sen t  t o  t h e  Wastewater 

T r e a t i n g  Area. L i q u e f i e d  pe t ro leum gas (LPG) i s  recovered f rom t h e  f u e l  gas 

r e j e c t  stream o f  t h e  Hydrogen P u r i f i c a t i o n  U n i t  (HPU). The Hydrogen Compres- 

s i o n  U n i t  compresses t h e  t o t a l  hydrogen gas streams and d e l i v e r s  them t o  t h e  

SRC Process Area and t h e  EBH. 

Se lexo l  U n i t  

The Se lexo l  U n i t  t r e a t s  t he  h igh-p ressure  raw makeup-hydrogen stream 

generated i n  the G a s i f i c a t i o n  Area (see F i g u r e  22). I n i t i a l l y ,  t h e  raw gas 

passes th rough  an H2S Absorber where C02-saturated so l ven t  s e l e c t i v e l y  removes 

H2S. The r i c h  s o l v e n t  i s  f l a s h e d  t w i c e  b e f o r e  e n t e r i n g  t h e  H2S S t r i p p e r .  The 

vapors generated i n  t h e  f l a s h i n g  s teps a re  compressed and recyc l ed  t o  t h e  H2S 

Absorber. Steam i s  used t o  supp ly  t he  energy r e q u i r e d  t o  regenerate t h e  

s o l v e n t  i n  t h e  Hz) Scrlpper. A d d  gases ar-s , s u i ~ L  Lu L l ~ r  Claiis U n i t  f o r  3 u l f u r  

recovery .  Cold,  l e a n  s o l v e n t  removes Cop f rom t h e  d e s u l f u r i z e d  gas i n  t h e  C02 

Absorber. The r i c h  s o l v e n t  i s  f l a shed  t w i c e  be fo re  e n t e r i n g  t h e  C02 S t r i p p e r .  

The t l lgh-pressurmr l l d s l i  yds i s  ~ r i y c l e d  t o  t h e  1I2S Absorber .  GO2 i s  s t r i p p e d  

f rom the  r i c h  s o l v e n t  w i t h  N2 i n  t h e  C02 S t r i p p e r .  The gas m i x t u r e  l e a v i n g  

t h e  CO, S t r i p p e r  i s  combined w i t h  t h e  C02-r ich,  low-pressure f l a s h  vapors and 
L 

heated i n  t h e  S h i f t  U n i t  be fo re  be lng  vented. The sweetened makeup-hydrogen 

gas l e a v i n g  t h e  t o p  o f  t h e  Cop  Absorber i s  then  s p l i t .  One p a r t  i s  r ou ted  t o  

t h e  Methanat ion U n i t  i n  t he  G a s i f i c a t i o n  Sec t ion  and t h e  remain ing p o r t i o n  i s  

r o u t e d  t o  t h e  Hydrogen Compression U n i t .  

D ie thanolamine (DEA) U n i t  

The BEA U n i t  t r ea t s  a h igh-p ressure  raw hydrogen-r ich gas stream and a  

low-pressure raw f u e l  gas s t ream f rom t h e  SRC Process Area; a  low-pressure raw 
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f u e l  gas stream from t h e  Coker/Calc iner Area; and a h igh-pressure raw hydrogen- 

r i c h  gas stream and a low-pressure f u e l  gas stream f rom t h e  EBH Area. Th is  

u n i t  w i l l  be designed t o  remove hydrogen c h l o r i d e ,  ammonia, hydrogen s u l f i d e ,  

and carbon d i o x i d e  from t h e  h igh-pressure and low-pressure gases (see F igure  23). 

The DEA process i s  designed t o  t r e a t  h igh-pressure raw hydrogen-r ich gas 

streams and low-pressure raw f u e l  gas streams i n  h igh-  and low-pressure absorbers,  

r e s p e c t i v e l y .  The h igh-pressure raw hydrogen-r ich gas stream i s  a combinat ion 

o f  two independent f l a s h  gas streams. One stream o r i g i n a t e s  i n  t he  SRC Process 

Area and t he  o t h e r  stream o r i g i n a t e s  i n  t h e  EBH Area. The low-pressure raw 

fue l -gas  streams o r i g i n a t e  i n  t h e  SRC Process, t he  Coker /Calc iner ,  and Hydro- 

c rac  k i  ng Areas. 

The sweetened h igh-pressure hydrogen-r ich gas i s  s p l i t .  A p o r t i o n  i s  

bypassed d i r e c t l y  t o  t h e  Hydrogen Compression U n i t  w h i l e  t he  remain ing p o r t i o n  

i s  r o u t e d  t o  t h e  HPU. The t r e a t e d  low-pressure fue l -gas  i s  sen t  t o  t he  p l a n t  

fue l  gas header. Both t h e  h igh-pressure raw hydrogen-r ich gas and t he  low- 

pressure raw fue l -gas  a re  scrubbed w i t h  water  t o  remove NH3. The h igh-pressure 

raw hydrogen-r ich gas and t h e  low-pressure raw fue l -gas  then  f l o w  t o  t h e  HP 

and LP Absorbers, r e s p e c t i v e l y ,  where a c i d  gases a re  chemica l l y  removed by DEA 

s o l u t i o n .  The h igh-pressure gas l e a v i n g  t h e  t o p  o f  t he  HP Absorber i s  washed 

w i t h  c a u s t i c  s o l u t i o n  f o r  f i n a l  H2S and C02 removal. The h igh-pressure r i c h  

s o l u t i o n  l e a v i n g  t he  bottom o f  t h e  HP Absorber i s  f l a shed  and combined w i t h  

t he  low-pressure r i c h  s o l u t i o n .  The combined r i c h  s o l u t i o n ,  con ta i n i ng  t he  

a c i d  gases removed f rom bo th  t h e  h igh-  and low-pressure gas streams, i s  sent  

t o  t h e  DEA Regenerator. Ac i d  gases a re  s t r i p p e d  from t h e  s o l u t i o n  by t he  

vapors generated by t h e  condensat ion o f  steam i n  t h e  Regenerator Rebo i le r .  

The overhead a c i d  gases a re  r ou ted  t o  t h e  downstream Claus u n i t  t o r  t he  b u l k  

recovery  o f  s u l f u r .  

Ammonia-Sulfide Water S t r i p p i n g  U n i t  (ASWS) 

Th i s  u n i t  processes sour water  o r i g i n a t i n g  i n  va r i ous  u n i t s  of t h e  S R C - I  

f a c i l i t y  t o  remove hydrogen s u l f i d e ,  ammonia, and some p o r t i o n s  o f  o t he r  t r a c e  

contaminants (see F igu re  24). 

Sour-water streams o r i g i n a t e  i n  t h e  SRC Process Area, t h e  Raw Syngas 

Compression U n i t ,  t h e  S h i f t  U n i t ,  t h e  Coker/Calc iner Area, t h e  EBH Area, t h e  

DEA I l n i t ,  and R ~ a v n n  S u l f u r  Removal U n i t .  I n t e r m i t t e n t  sour-water streams 

a l s o  o r i g i n a t e  i n  t he  Hydrogen Compression U n i t  and Claus Un i t s .  The combined 
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sour-water  streams a re  sent  t o  a  f l a s h  drum where most o f  t h e  d i s s o l v e d  l i g h t  

hydrocarbons and some C02, H2S, and N H 3  are  f l a s h e d  and combined w i t h  t h e  

overhead gases f rom t h e  S t r i p p e r .  O i l  i s  separated from t h e  water  i n  t he  

f l a s h  drum and sen t  t o  t h e  s l o p  o i l  c o l l e c t i o n  system. Free-ammonia, H2S, and 

C02 a r e  s t r i p p e d  f rom t h e  wate r  i n  an Ammonia S u l f i d e  Water S t r i p p e r .  Lime 

s l u r r y  i s  added t o  f r e e  fixed-ammonia i n  t he  water  stream from the  Ammonia 

S u l f i d e  Water S t r i p p e r .  The free-ammonia formed i s  s t r i p p e d  i n  t h e  ammonia 

s t r i p p e r  by  steam produced i n  t h e  r e b o i l e r .  Water l e a v i n g  t h e  bot tom o f  t h e  

s t r i p p e r  i s  coo led  and then  sen t  t o  t h e  Wastewater T r e a t i n g  System i n  t he  

O f f - S i t e s  Area. The s t r i p p e d  gases f rom t h e  t o p  o f  t h e  Ammonia S u l f i d e  water  

S t r i p p e r  a r e  combined w i t h  t h e  gases f rom the  F lash  Drum and s e t t l e r  and sen t  

t o  t h e  Claus U n i t .  

Hydrogen P u r i f i c a t i o n  U n i t  (HPU) 

The HPU comprises an O i l  Scrub Sec t i on  which removes heavy hydrocarbons 

f rom t h e  e n t e r i n g  feed  gas; a  Feed Gas D r i e r  which w i l l  remove mo is tu re  and 

carbon d i o x i d e ;  and a  Cold  Box which w i l l  separate  l i g h t e r  hydrocarbons from 

hydrogen c r y o g e n i c a l l y  (see F igu re  25). 

The r i c h  scrub o i l  containing benzene and h c ~ v i c r  hydroccirbons scrubbcd 

f rom t h e  f eed  gas e x i t s  f rom t h e  bottom of t h e  O i l  Scrub Column. A f t e r  exchang- 

i n g  heat  i n  t h e  Rich-Oi l /Lean-O i l  Exchanger a g a i n s t  h o t  lean  o i  l f rom the  b i  l 
S t r i p p i n g  Column, t h e  r i c h  o i l  i s  heated i n  t h e  R ich -O i l  Heater and then  f e d  

t o  t h e  O i l  S t r i p p i n g  Column t o  remove absorbed heavy hydrocarbons by s t r i p p i n g  

w i t h  sa tu ra ted  steam. The l e a n  o i l  f l o w i n g  o u t  o f  t h e  bottom o f  t h e  O i l  

S t r i p p i n g  Column con ta i ns  l e s s  t han  one ppmv o f  benzene and heav ie r  hydro- 

carbons. The l e a n  o i l  i s  coo led  f i r s t  i n  t h e  Rich-Oi l /Lean-Oi l  Exchanger 

a g a i n s t  t h e  r i c h  o i l  f rom t h e  O i l  Scrub Column, and then  by c o o l i n g  water  i n  

t h e  Lean-Oil Cooler .  It i s  t h e n  pumped by one o f  t h e  Lean-Oi l  R e c i r c u l a t i o n  

Pumps to t h e  O i l  Scrub Column. 

The overhead stream l e a v i n g  t h e  O i l  S t r i p p i n g  Column i s  coo led  i n  an O i l  

S t r i p p e r  Water Condenser. The condensed water f l ows  t o  a  Hydrocarbon Water 

Decanter,  and t h e  uncondensed vapor i s  f u r t h e r  coo led i n  an O i l  S t r i p p e r  

G l yco l  Condenser t o  condense most o f  t h e  remain ing water  vapor and heavy 

hydrocarbons, which t hen  f l ow  t o  t he  Decanter.  The uncondensed hydrocarbons 

a re  compressed by t h e  O i l  S t r i p p e r  Vapor Compressor and then combined w i t h  t he  
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r e a c t i v a t i o n  gas downstream of t he  Feed Gas D r i e r s .  An Aromat ic Pump recyc l es  

a  smal l  p o r t i o n  o f  t h e  heavy hydrocarbons f l o w i n g  o u t  o f  t h e  Decanter t o  t h e  

t op  o f  t he  O i l  S t r i p p i n g  Column as r e f l u x  t o  reduce t h e  o i l  ca r ry -over  i n  t h e  

column overhead. The r e s t  o f  t h e  heavy hydrocarbons a r e  sen t  t o  t h e  SRC 

Process Area. The hydrocarbon-contaminated water  f rom t h e  Decanter i s  sent  t o  

t he  Wastewater Treatment System. 

The scrubbed gas i s  coo led  aga ins t  g l y c o l ,  a f t e r  which condensate i s  

separated f rom t h e  gas i n  t h e  Feed Condensate Separator .  The gas en te rs  one 

o f  t h e  t h r e e  s w i t c h i n g  Feed D r i e r s  charged w i t h  mo lecu la r  s ieve  where t h e  

remain ing mo is tu re  and carbon d i o x i d e  a r e  removed by adsorp t ion .  The feed gas 

then passes through a  D r i e r  A f t e r f i l t e r  t o  remove any mo lecu la r  s ieve  p a r t i c l e s  

be fo re  e n t e r i n g  t h e  Cold Box f o r  t h e  sepa ra t i on  o f  hydrogen and l i g h t  hydro- 

carbons. Fuel gas f rom t h e  Cold Box i s  sen t  t o  t h e  LPG Recovery U n i t .  

A f t e r  t h e  water  and heavy hydrocarbons i n  t h e  feed  gas a re  reduced t o  

l e v e l s  s u f f i c i e n t  t o  p reven t  f reeze-out ,  t h e  feed  gas en te r s  t h e  Cold Box. 

Here t h e  feed gas i s  coo led t o  a  low temperature a g a i n s t  t h e  r e t u r n i n g  p roduc t  

hydrogen and f u e l  streams t o  e f f e c t  separa t ion  i n t o  a  hydrogen- r i ch  gas and a  

hydrocarbon-r ich l i q u i d .  The hydrogen-r ich stream con ta i ns  approx imate ly  

86.5 mol % hydrogen and 13.5 mol % o f  i m p u r i t i e s  c o n s i s t i n g  p r i m a r i l y  o f  

n i t r ogen ,  argon, carbon monoxide, and methane. A f t e r  warming aga ins t  t he  feed  

gas, t h e  hydrogen-r ich stream leaves t h e  Cold Box. 

The hydiocarbon-rich 1  i q u i d  separated from the  hydrogen gas i s  f l ashed  t o  

reduce t h e  temperature s u f f i c i e n t l y  t o  produce t h e  d e s i r e d  coo l i ng .  Th is  f u e l  

stream i s  then  warmed aga ins t  t h e  feed gas and leaves t h e  Cold Box. 

The Feed D r i e r s  a re  operated on an 8 -h r  nn-s t . r~am,  16-hr r e a c t i v a t i o n  

cyc le .  The o f f - s t r e a m  beds a re  r e a c t i v a t e d  w i t h  a  p o r t i o n  o f  t h e  f u e l  gas 

f rom t h e  LPG Recovery U n i t .  The r e a c t i v a t i o n  gas i s  heated i n  a  Reac t i va t i on  

Stream Heater and passed th rough  t h e  o f f - s t r eam bed. When removal o f  i m p u r i t i e s  

from the  mo lecu la r  s ieve  bed i s  complete, t h e  bed i s  coo led by means o f  r e a c t i -  

v a t i o n  gas coo led  i n  t h e  R e a c t i v a t i o n  G lyco l  Cooler and p laced  on-stream. The 

sa tu ra ted  bed i s  then  removed from se rv i ce  f o r  subsequent r e a c t i v a t i o n .  A f t e r  

be ing  used f o r  r e a c t i v a t i o n ,  t h e  low-pressure f u e l  stream i s  coo led i n  a  

R e a c t i v a t i o n  A f t e r c o o l e r ,  and condensate i s  removed i n  a  R e a c t i v a t i o n  Condensate 

Separator .  

The r e a c t i v a t i o n  gas i s  combined w i t h  t he  remain ing p o r t i o n  o f  t h e  f u e l  

stream which i s  n o t  used f o r  r e a c t i v a t i o n  and w i t h  t he  O i l  S t r i p p e r  vapor 
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stream which has been compressed by the  O i l  S t r i p p e r  Vapor Compressor. Th is  

t o t a l  stream i s  t hen  sen t  t o  t h e  f u e l  gas header. 

L i que f i ed .Pe t ro l eum Gas (LPG) Recovery U n i t  

Th is  u n i t  recovers  propane, butane, and a  smal l  amount o f  pentane from 

t h e  f u e l  gas r e j e c t  stream o f  t he  HPU. The LPG i s  sen t  t o  t h e  p i l o t  gas 

system and t o  s torage,  and t h e  by-product  fue l -gas  stream i s  r ou ted  t o  the  HPU 

U n i t  and t o  t h e  f u e l  gas header (see F igure  26).  

The f u e l  gas r e j e c t  stream from the  HPU i s  f i r s t  compressed i n  t he  L.P. 

Feed Gas Compressor, then  compressed f u r t h e r  i n  t h e  compressor s i de  o f  t he  

Compander. The gas i s  then  coo led  and c h i l l e d  by heat  exchange w i t h  t h e  

r e s i d u e  gas from t h e  De-ethanizer .  Heavier components i n  t h e  feed gas a re  

condensed and t h e  l i q u i d  f r a c t i o n  i s  separated and f e d  t o  t h e  De-ethanizer ,  

w h i l e  t h e  vapor f r a c t i o n  i s  sen t  t o  t he  expander s i de  o f  t he  Compander. As 

t h e  vapor expands i s e n t r o p i c a l l y  i n  t h e  expander sec t i on ,  i t s  temperature i s  

lowered because o f  t h e  e x t r a c t i o n  o f  energy as mechanical work. Thus, more 

ethane and heav ie r  components a re  condensed. Th is  two-phase stream f lows  t o  

t h e  t o p  o f  t h e  De-ethanizer ,  where i t  combines w i t h  t h e  vapor from the  t op  

t r a y .  The r e s u l t i n g  e q u i l i b r i u m  produces r e f l u x  l i q u i d  f o r  t h e  De-ethanizer  

and c o l d  r es i due  gas. The res i due  gas l e a v i n g  t h e  t o p  s e c t i o n  o f  the  De- 

o than i ze r  i s  warmed by t h e  compressed feed gas and i s  then  s p l i t .  A po r tqon  

i s  r ou ted  t o  t h e  HPU t o  be used as r e a c t i v a t i o n  gas f o r  t he  Feed D r i e r s .  The 

remain ing p o r t i o n  i s  sen t  t o  t h e  fue l  gas header. S p e c i f i c a t i o n  q u a l i t y  LPG 

i s  taken f rom t h e  bot tom o f  t h e  De-ethanizer and pumped t o  LPG s l u r a d y e .  

Hydrogen Compression 

The Comprcqqinn Arca c o n s i s t s  of o n l y  t . h ~  Hydrngen Compression U n i t ,  

which compresses a  p o r t i o n  o f  t h e  makeup-hydrogen gas stream from the  Selexo l  

U n i t  (SRC makeup-hydrogen), t h e  bypass hydrogen-r ich gas stream from the  DEA 

U n i t ,  and t h e  recyc le-hydrogen gas stream from the  HPU i n  separate stages (see 

F i g u r e  27). The SRC makeup hydrogen, t he  bypass hydrogen-r ich gas, and the  

recyc le-hydrogen gas streams a re  then  combined, and t he  t o t a l  combined hydrogen 

gas stream i s  d e l i v e r e d  t o  t h e  SRC Process Area. 
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c. S u l f u r  Recovery 

Claus U n i t  

The Claus U n i t  processes t he  a c i d  gases from t h e  Selexo l  and DEA U n i t s  

and t h e  ammonia-laden gas from t h e  ASWS U n i t .  The u n i t  w i l l  remove t he  b u l k  

o f  t h e  s u l f u r  con ta ined  i n  t h e  a c i d  gases and t h e r m a l l y  decompose t h e  ammonia 

i n  t h e  gas from t h e  ASWS u n i t  (see F igu re  28). 

The Claus U n i t  i s  a  th ree-s tage  ammonia-burning p l a n t .  The NH3-laden gas 

o r i g i n a t i n g  i n  t h e  ASWS U n i t  i s  combusted a t  h i g h  temperature i n  t h e  f r o n t  end 

o f  t h e  ex te rna l  combustion chamber. A p o r t i o n  o f  a c i d  gas f rom t h e  DEA u n i t  

i s  mixed w i t h  t h e  NH3-laden gas such t h a t  a l l  o f  t h e  NH3 i s  combusted i n  t he  

f r o n t  end of t h e  ex te rna l  combustion chamber. A sma l l e r  p o r t i o n  o f  DEA a c i d  

gas i s  sen t  t o  t h e  i n - l i n e  a u x i l i a r y  burner .  The remain ing DEA a c i d  gas and 

t h e  Selexo l  a c i d  gas a re  mixed and sen t  t o  t h e  second s e c t i o n  o f  t he  combustion 

chamber. The heat  generated by t h e  exothermic r e a c t i o n s  i s  used t o  generate 

steam. The gas l e a v i n g  t h e  React ion  urna ace f l bws  t o  t h e  f i r s t  S u l f u r  Conden,ser. 

From the  f i r s t  condenser, t h e  process gas stream passes th rough  t h r e e  stages 

o f  c a t a l y t i c  convers ion.  Each stage c o n s i s t s  o f  an i n - l i n e  A u x i l i a r y  Burner,  

a  c a t a l y s t  bed, and a S u l f u r  Condenser. Condensed s u l f u r  i s  d ra i ned  t o  t he  

S u l f u r  P i t .  The t a i l  gas f rom the  l a s t  S u l f u r  condenser i s  sen t  t o  the  Beavon 

S u l f u r  Removal (BSR) U n i t  f o r  removal o f  t h e  r e s i d u a l  s u l f u r  .compounds. 

Beavon S u l f u r  Removal (BSR) U n i t  

The BSR U n i t  t r e a t s  t h e  t a i l  gas f rom t h e  Claus U n i t  (see F igu re  29). 

The t a i l  gas i s  heated i n  a  Reducing Gas Generator.  Steam i s  added t o  

t he  genera to r  t o  ensure adequate hydrogen p roduc t ion .  A l l  s u l f u r  compounds i n  

t he  t a i l  gas a re  hydrogenated t o  H  S i n  a  c a t a l y t i c  r e a c t o r ,  and t he  gas i s  2 
then cooled be fo re  e n t e r i n g  t he  S t r e t f o r d  p o r t i o n  o f  t h e  u n i t .  I n  t h a t  sec t i on ,  

c i r c u l a t i n g  S t r e t f o r d  s o l u t i o n  removes H2S from t h e  gas. The gas l e a v i n g  the  

T a i l  Gas Absorber i s  vented t o  t h e  atmosphere. 

Vapors f rom the  S u l f u r  P i t  a re  blown i n t o  t h e  S u l f u r  P i t  Vapor Absorber 

where t hey  con tac t  o x i d i z e d  S t r e t f o r d  s o l u t i o n  which p a r t i a l l y  removes s u l f u r .  

The vapor e f f l u e n t s  pass through t h e  upper bed o f  t h e  T a i l  Gas Absorber, where 

they aga in  c o n t a c t  o x i d i z e d  S t r e t f o r d  s o l u t i o n .  Reduced S t r e t f o r d  s o l u t i o n  
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f rom t h e  t a i l  gas, f u e l  gas, and P i t  Vapor Absorbers f l ows  by g r a v i t y  t o  the  

Reac t ion  Tank and then  t o  t h e  O x i d i z e r  Tanks. Reduced S t r e t f o r d  s o l u t i o n  i s  

regenerated by o x i d a t i o n  w i t h  a i r .  S u l f u r  i s  recovered as a s l u r r y  and pumped 

t o  t h e  Vacuum F i l t e r .  The o x i d i z e d  S t r e t f o r d  s o l u t i o n  i s  separated and recovered 

f rom t h e  Vacuum F i l t e r .  S u l f u r  cake from t h e  Vacuum F i l t e r  i s  r e s l u r r i e d  w i t h  

steam condensate. The r e s l u r r i e d  s u l f u r  i s  pumped t o  a Decanter where steam 

i n j e c t i o n  me l t s  t h e  s u l f u r .  S u l f u r  i s  removed from the  bottom o f  t h e  Decanter 

and sen t  t o  t h e  S u l f u r  P i t .  The o x i d i z e d  S t r e t f o r d  s o l u t i o n  f rom t h e  Vacuum 

F i l t e r  and t h e  Decanter i s  r e t u rned  t o  t h e  Balance Tank from which i t  i s  

pumped back t o  t h e  absorbers.  

The f o l l o w i n g  i s  a t a b u l a t i o n  o f  some o f  t h e  major i tems o f  equipment i n  

t h e  Gas Systems Area (WBS 1.3.2): 

WBS 1.3-.2.l--Gas i f , i c a l i o n  

G a s i f i e r s  (3 )  

Waste Heat Recovery B o i l e r s  (3 )  

Raw Gas Coo l ing  Washers ( 3 )  

Gas Hnlr ler  

~ l e c t r o s t a t i c  'Prec ip i ta t .or  

Raw Gas Compressor 

F i r s t  S h i f t  Reactor 

Second S h i f t  Reactor 

T h i r d  S h i f t  Reactor 

WBS 1.3.2.2-=Gas T r ' e d t i ~ i q  d l ~ d  Hydvoyen P u r i f i c a t i o n  U n i t  

Treated Gas Wash Column 

HP DFA Absnrher 

LP DEA Absorber 

DEA Regenerator 

H2S Absorber 

H2S S t r i p p e r  

C02 Absorber 

C02 S t r i p p e r  
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T-  15501 ASWS S t r i p p e r  

C-15551 Feed Gas Compressor 

C -  15601 Hydrogen ~ o m ~ r e s s o r s  (3 )  

D- 14600' Feed Gas D r i e r s  (3 )  

5-14700 O i  1  Scrub Column 

T- 14710 O i l  S t r i p p i n g  Column 

X-14850 Cold  Box 

WBS 1.3.2.4--St11 f u r  Recovery U n i t  

C-  15701,21 

H- 15701,21 

H-15706 

V-15704,24 

H-15800 

V- 15801 

V- 15806 

FL- 15800 

~ i r  Blower 

Reac t ion  Furnace 

s t a c k .  

Conver ter  

Reducing Gas Generator  

T a i l  Gas Absorber 

S u l f u r  Decanter No. 2 

Vacuum F i l t e r  
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2. COSTPLANS 

The f o l l o w i n g  c o s t  p l a n  data from the  O r i g i n a l  Base l ine  f o r  t h e  Gas 

Systems Area, Work Breakdown S t ruc tu re  element 1 .3 .2  a re  i nc l uded  here f o r  

re fe rence  and comparison. They were coord ina ted  and compi led 'by  t h e  I n t e r n a -  

t i o n a l  Coal R e f i n i n g  Company ( I C R C )  based on eng ineer ing ,  vendor eng ineer ing  

and equipment c o s t  es t imates  and m a t e r i a l  t a k e - o f f  q u a n t i t i e s  developed by The 

Ralph M. Parsons Company and A i r  Products and Chemicals, I n c . ,  a  c o n s t r u c t i o n  

c o s t  es t imate  developed by Stone and Webster Engineer ing Corpora t ion ,  and a  

Phase I and I 1  suppor t  es t imate  developed by I C R C .  Th is  c o s t  p l a n  da ta  d i d  

n o t  i n c l u d e  any al lowance f o r  cont ingency. 

The Cost Plans were presented i n  f i r s t  q u a r t e r  FY 82 and esca7ated cos ts  

i n  t h e  f o l l o w i n g  formats:  

Phase I - Level I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  
Level I V  WBS Summary - Esca la ted  d o l l a r s  
O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82 

do1 1  a r s  
O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - Escala ted d o l l a r s  

Phase I1  - Level I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  
Level I V  WBS Summary - Esca la ted  d o l l a r s  
O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82 

do1 1  a r s  
O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - Escala ted d o l l a r s  

The esca la ted  cos t s  were developed us i ng  t h e  f o l l o w i n g  r a t e s  compounded 

yea r l y :  10% f o r  FY 82 and FY 83, 9% f o r  FY 84 and FY 85 and 8% t h e r e a f t e r .  

Esca la t i on  on equipment had been c a l c u l a t e d  based on a commit ted bas i s  and 

d i s t r i b u t e d  on a  cash f l o w  bas is .  

Dur ing  t h e  Post -Basel ine pe r i od ,  t h e  c a p i t a l  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  f o r  t h e  Gas Systems Area increased by $8.577 m i l  1  ion - - f rom $301.118 

m i l l i o n  t o  $309.695 m i l l i o n .  The increase i s  p a r t i a l l y  due t o  t h e  r e v i s e d  

c a p i t a l  cos t s  r e s u l t i n g  f rom t h e  f i n a l i z e d  Category By  C ,  and Post -Basel ine 

ECPs. I n  a d d i t i o n ,  t h e  r e s u l t s  o f  t he  r e v i s e d  b u l k  m a t e r i a l  t a k e o f f s  i n  t h e  

Dust P repa ra t i on  and G a s i f i c a t i o n  U n i t s  were a l lowed t o  supercede t h e  ECP 

r e s u l t s  i n  these u n i t s .  

No a t tempt  has been made t o  esca la te  t h e  r e v i s e d  cos t s  o r  t o  develop new 

c o s t  p lans  because o f  t h e  l a c k  o f  a  d e f i n i t i v e  p r o j e c t  schedule and agreed 

e s c a l a t i o n  f a c t o r s .  
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Gas Systems 

3. MILESTONE SCHEDULES 

The o r i g i n a l  P r o j e c t  Master Schedule, i n c l uded  here, showed s i g n i f i c a n t  

des ign and procurement m i les tones  f o r  t h e  Gas Systems Area, WBS element 1 . 3 . 2 .  

A bar '  c h a r t  fo rmat  g r a p h i c a l l y  dep i c t ed  t h e  scheduled p r e d i c t e d  and ac tua l  

occurrence d a t e s ; . i t  was supported by a computer ized t a b u l a t i o n  o f  t h e  same 

data.  Th i s  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  I n te rmed ia te  

Schedule which was developed by I C R C  and The Ralph M. Parsons Company. The 

bas i s  o f  t h e  I n te rmed ia te  Schedule was a d e t a i l e d  l o g i c  network schedule which 

was developed by  The Ralph M. Parsons Company t o  c o n t r o l  i n t e r n a l l y  i t s  p o r t i o n  

o f  t h e  SRC-I p r o j e c t .  

The schedule i nc l uded  DOE imposed r e s t r a i n t s  on t he  beg inn ing  o f  pu rchas ing  

a c t i v i t i e s .  I t  i n d i c a t e d  t h e  complet ion o f  Phase I work i n  September 1984, 

t he  beg inn ing  o f  c o n s t r u c t i o n  i n  May 1984 and a mechanical complet ion date o f  

August 1986. 

The t ime  d u r a t i o n s ~ f o r  t h e " o r i g i n a 1  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 s ince  t h e r e  i s  

no c u r r e n t  shcedule f o r  t h e  resumption and comple t ion  o f  t h e  SRC-I P r o j e c t .  
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A.  UTILITIES AND 0-FF SITES (WBS 1.4.1)  

1. TECHNICAL SCOPE 

The process and f a c i l i t i e s  d e s c r i p t i o n s  p resen ted  here a re  based on t h e  

c u r r e n t  des ign i n f o r m a t i o n  de f i ned  i n  t h e  Design Bas is  Memorandum ( I C R C  Document 

No. 001-01-007, Rev. 4)  and a  comprehensive system s p e c i f i c a t i o n .  A t  a  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 on 17 December 1981, t he  DOE judged t he  

process des ign t o  be s u i t a b l e  f o r  c o n f i g u r a t i o n  management, a  sound bas is  f o r  

schedu l ing  and c o s t  c o n t r o l  and a  v i a b l e  p o i n t  o f  depar tu re  f o r  d e t a i l e d  

engi  nee r i  ng. 

The U t i l i t i e s  and O f f - S i t e s  Area c o n s i s t s  o f  t h e  f o l l o w i n g  sub-areas: 

U t i l i t y  Systems; O f f - S i t e  F a c i l i t i e s ;  and Raw M a t e r i a l s  and Product Storage 

and Hand1 i ng Systems. 

a .  U t i l i t y  Systems 

The U t i l i t y  Systems c o n s i s t  o f  those p a r t s  o f  t h e  p l a n t  which c o n t a i n  t he  

process u n i t s  and equipment t h a t  d i s t r i b u t e  va r i ous  u t i l i t i e s  throughout  t h e  

Demonstrat ion P l a n t  and i n t e r connec t  t h e  process areas. Such systems i nc l ude :  

E l e c t r i c a l  power d i s t r i b u t i o n  systems 

F i r e  p r o t e c t i o n  system 

Boi 1  e r  feedwater/steam/condensate systems 

Coo l ing  towers and c o o l i n g  water  systems 

Pla~~L/ i r is l ; rument  a i r  system 

F l a r e  system 

N i t r ogen  d i s t r i b u t i o n  system 

Fuel d i s t r i b u t i o n  system 

I n t e r c o n n e c t i n g  System 

F l e c t . r i c a l  Power D i s t r i b u t i o n  System 

The Green R i ve r  E l e c t r i c  Corpora t ion  w i l l  supply  161  KV o f  e l e c t r i c a l  

power t o  t he  bemonst ra t ion P lan t ,  which w i l l  be t ransformed t o  13.8 K V  and 

d i s t r i b u t e d  t o  a l l  s u b s t a t i o n s , i n  t h e  process areas (see F igu re  3 0 ) .  Thc 
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normal power l o a d  w i l l  be approx imate ly  120 MW. The des ign  w i l l  i n c l u d e  t he  

f a c i l i t y ' s  grounding,  emergency power, l oad  shedding, peak shaving, r e l a y  

c o o r d i n a t i o n ,  power f a c t o r  c o r r e c t i o n ,  and s h o r t  c i r c u i t  s t ud ies .  P rov i s i ons  

f o r  emergency power w i l l  i n c l u d e  a  skid-mounted Gas Turb ine  Generator and f o u r  

d i ese l - gene ra to r  s e t s  f o r  q u i c k  response t o  emergency power requi rements .  

F i r e  P r o t e c t i o n  System 

The f i r e  p r -u tec t i on  system w i l l  f o l l o w  Fac tn ry  Mutual  (FM) and Nat iona l  

F i r e  P r o t e c t i o n  A s s o c i a t i  on (NFPA) guide1 i nes f o r  r e f  1 nery  arid coa l  hand1 i ng 

f a c i l i t y  f i r e  p r o t e c t i o n .  The system w i l l  encompass two independent f i r e w a t e r  

t anks  as sources, d i e s e l - d r i v e n  supply pumps, and a  loop- type  f i r e w a t e r  d i s t r i -  

b u t i o n  system (see F igu re  31). Mon i to r  hydrants ,  hose houses, mobi le  f i r e  

f i g h t i n g  equipment w i t h  foam c a p a b i l i t y ,  and p o r t a b l e  equipment w i l l  be inc luded .  

Each o f  the  two independent f i r e w a t e r  sources and t h e i r  assoc ia ted  pumps w i l l  

be capable o f  supp l y i ng  t h e  7,500-gpm maximum f i r e w a t e r  demand. 

B o i l e r  Feedwater/Steam/Condensate Systems 

B o i l e r  feedwater makeup i s  p rov i ded  by dem ine ra l i z i ng  and deaera t ing  

process water  (see F i g u r e  32). The b o i l e r  feedwater and p o l i s h e d  condensate 

w i l l  be h e l d  i n  a  s to rage  t ank  before be iny  p u ~ ~ ~ p e d  t o  t h e  deaers to r ,  The 

b o i l e r  feedwater w i  11 be pumped from the  deaerator  s to rage  t ank  and d i s t r i b u t e d  

a t  220 and 1,100 p s i g  th rough  two b o i l e r  feedwater d i s t r i b u t i o n  systems. 

The steam w i l l  be d i s t r i b u t e d  a t  900, 450, 150, 75, and 27 p s i g .  The 

steam w i l l  be c o l l e c t e d  i n  t h e  apprnupr.idte steam headers from t h e  area p rn rpss  

hea t  recovery  b o i  l e r s  a ~ i d  wi  11 be r c d i  s t r i b u t e d  t o  the  va r i nc~s  process areas 

t o  s a t i s f y  t h e i r  steam requi rements .  To meet s t a r t - u p  steam requi rements ,  two 

b o i l e r s  w i l l  h~ r e q u i r e d ,  each r a t e d  a t  200,000 I b / h r  a t  900 ps i g .  Normal 

p l a n t  steam manufacture i s  approx imate ly  1 m i l l i o n  I b / h r .  

Condensate w i l l  be c o l l e c t e d  from each area, p o l i s h e d  i n  a  condensate 

p o l i s h i n g  system, and r e t u r n e d  t o  t h e  deaerator .  

Cool i nq Towers and Cool i ng Water Systems 

Coo l ing  water  w i l l  be s u p p l i e d  t o  t h e  process areas. us i ng  convent iona l  

mechan i ca l - d ra f t  Coo l i ng  Towers and suppor t  systems (see F igu re  33) .  The 

v- 2 
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c o o l i n g  wa te r  w i l l  be s u p p l i e d  a t  a  des ign  temperature  o f  88OF. The t o t a l  

f a c i l i t y  requ i rements  w i l l  exceed 104,000 gpm. Process wa te r ,  steam conden- 

sa te  blowdown and t r e a t e d  e f f l u e n t  w i l l  be added t o  t h e  c o o l i n g  tower  b a s i n  t o  

o f f s e t  e v a p o r a t i o n  l o s s e s ,  and c h l o r i n a t i o n ,  c o r r o s i 3 n  i n h i b i t i o n  (nonchromate),  
1 

and c o o l i n g  tower blowdown systems w i l l  be p r o v i d e d .  

P l a n t / I n s t r u m e n t  A i r  System 

The compressed a i r  system w i l l  p r o v i d e  10,300 SCFM o f  a i r  a t  100 p s i g  and 

-40°F dew p o i n t  f o r  b o t h  p l a n t  and i n s t r u m e n t  a i r  use. Equipment w i l l  i n c l u d e  

t h r e e  50% c e n t r i f u g a l  a i r  compressors and two complete a i r  d r i e r  systems (see 

F i g u r e  34). 

F l a r e  System 

An i n t e g r a t e d ,  env i ronmenta l  l y  accep tab le  f 1  a r e  system i n c l  u d i  ng t h e  n ~ a i  n  

f 1  a r e  header system w i  11 be p rov ided .  B l  owdown. drums w i t h  quenching w i  11 

m in im ize  any adverse env i ronmenta l  e f f e c t s .  A s i n g l e  d e r r i c k - t y p e  e l e v a t e d  
, . .  

f i a r e  w i l l  be des igned t o  hand le  1 m i  11 i o n  l b / h r  o f  hydrocarbon r e l e a s e s  (see 

F i g u r e  35). A L i q u i d  Thermal O x i d i z e r  s i z e d  t o  hand le  2,500 l b / h r  o f  s l o p  o i l  

and a  Vent Gas I n c i n e r a t o r  s i z e d  t o  bu rn  2,500 I b / h r  o f  con t inuous  v e n t s ,  w i t h  

suppor t  systems, w i l l  be p r o v i d e d .  

N i t r o g e n  D i s t r i b u t i o n  System 

The n i t r n g ~ n  system w i l l  d i s t r i b u t e  1,400 TPD o f  n i t r o g e n  f rom t h e  A i r  

Separa t ion  U n i t  (Area 14) t o  a l l  areas o f  t h e  f a c i l i t y  r e q u i r i n g  an i n e r t  

b l a n k e t i n g  and convey ing f l u i d  (see F i g u r e  36).  

Fuel  D i s t r i b u t i o n  Svstem 

P l a n t  f u e l  requ i rements  w i l l  be met t h r o u g h  a  f u e l  d i s t r i b u t i o n  system 

(see F i g u r e  37). The p r i m a r y  supp ly  w i l l  be p l a n t - g e n e r a t e d  f u e l  gas. Fuel  

o i l  and LPG, s t o r e d  on s i t e ,  w i l l  be s t a r t - u p  and backup f u e l s .  
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I n t e r c o n n e c t i n g  System 

The d i s t r i b u t i o n  o f  a l l  u t i l i t i e s  and t h e  i n t e r c o n n e c t i o n  o f  a l l  p rocess 

1ir:es and sewers between t h e  v a r i o u s  b a t t e r y  l i m i t s  w i l l  be  p r o v i d e d  (see 

F i g u r e  38). Some h i g h - p r e s s u r e  and h igh - tempera tu re  p i p e l i n e s  w i l l  be des igned 

b y  t h e  a s s o c i a t e d  Area C o n t r a c t o r ;  t h e  Ou ts ide  B a t t e r y  L i m i t s  F a c i l i t y  C o n t r a c t o r  

w i l l  p r o v i d e  o n l y  p i p e  b r i d g e  space. 

O f f - S i t e  F a c i l i t i e s  b -  - - 

O f f  S i t e s  i n c l u d e  w a t e r -  and was te - t rea tmen t  f a c i l i t i e s ,  nonprocess 

b u i l d i n g s ,  r a i l r o a d s ,  p l a n t  roads,  fenc ing, .  s i t e  p r e p a r a t i o n ,  and r i v e r  s t r u c -  

t u r e s  (see F i g u r e  39) .  

Process and P o t a b l e  Water- Treatment  Systems 

Water w i thd rawn  f r o m  t h e  Green R i v e r  a t  a  nominal  r a t e  o f  4 . 2  m i l l i o n  gpd 

( 8 . 6  m i l l i o n  gpd maximum) w i l l  be t r e a t e d  t o  p r o v i d e  p rocess  wa te r  f o r  t h e  

Demons t ra t i on  P l a n t .  T rea tmen t  w i l l  i n c l u d e  sc reen ing ,  c o a g u l a t i o n ,  f i l t r a -  

t i o n ,  and c h l o r i n a t i o n  b e f o r e  t h e  wa te r  i s  d i s t r i b u t e d  t o  t h e  ~ u u l i ~ i y  towers ,  

t h e  b o i l e r  feedwater  t r e a t m e n t  system, and o t h e r  use rs  (see F i g u r e s  40 and 

41) .  

P o t a b l e  w a t e r  w i l l  be s u p p l i e d  from o n - s i t e  w e l l s  a t  a  nominal  r a t e  o f  

35 gpm (898 gpm maximum). The w e l l  wa te r  w i l l  be a e r a t e d ,  f i l t e r e d ,  and 

c h l o r i n a t e d  t o  meet a l l  a p p l i c a b l e  f e d e r a l  and s t a t e  r e g u l a t i o n s  on wa te r  

qua1 i t y .  

Wastewater Treatment  System 

The Demons t ra t i on  P l a n t  w i l l  genera te  approx ima le l y  2 .5  m i l l i o n  gpd ( 4 . 7  

m i l l i o n  gpd maximum) o f  was tewa te r .  Wastewater t r e a t m e n t  c o n s i s t s  o f  two 

separa te  systems--one s t r o n g  waste  t r e a t m e n t  system and one weak (see F i g u r e  42).  

Wastewater st reams such as sour-water  s t r i p p e r  bot toms,  c o a l -  and SRC-pi le 

r u n o f f ,  and GKT blowdown w i l l  be s e n t  t o  t h e  s t r o n g  waste t r e a t m e n t  system. 

T h i s  system w i l l  i n c l u d e  p r i m a r y  t r e a t m e n t  t o  remove t o x i c  m e t a l s  and o i l s ,  

two-s tage b i o l o g i c a l  t r e a t m e n t ,  Wet A i r  O x i d a t i o n ,  f i l t r a t i o n ,  and Reverse 
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Osmosis. The t r e a t e d  e f f l u e n t  w i l l  be r e c y c l e d  t o  t h e  c o o l i n g  tower .  ' c o o ' l i n g  

tower  blowdown, S t r e t f o r d  pu rge ,  and t h e  r e v e r s e  osmosis r e j e c t  a r e  s e n t  t o  an 

e v a p o r a t o r  f o r  f u r t h e r  removal o f  d i s s o l v e d .  s o l i d s .  

The weak system w i l l  t r e a t  streams such as p rocess  pad r u n o f f  and s a n i t a r y  

waste. A f t e r  o i l  remova l ,  a e r a t e d  s t a b i l i z a t i o n ,  and f i l t r a t i o n ,  t h e  t r e a t e d  

e f f l u e n t  w i l l  be s e n t  t o  t h e  c o o l i n g  tower .  

S o l i d  Waste D isposa l  

The D e m o n s t r a t i u ~ ~  P l a n t  w i l l  genera te  b o t h  hazardous and nonhazardous 

wastes,  wh ich  w i l l  be s t o r e d  i n  o n - s i t e  l a n d f i l l s .  The hazardous waste ,  

approximat.e ly 42,700 cu  y d / y r ,  w i l l  i n c l u d e  e v a p o r a t o r  r e s i d u e ,  me ta l  and 

b i o l o g i c a l  s ludge f rom wastewater  t r e a t m e n t ,  spen t  a c t i v a t e d  carbon,  spent  

c a t a l y s t s ,  and s l o p  o i l .  Because e v a p o r a t o r  r e s i d u e  i s  w a t e r  s o l u b l e ,  i t  w i l l  

be s t a b i l i z e d  b e f o r e  d i s p o s a l .  Any s l o p  o i l  w i l l  be i n c i n e r a t e d  i n  t h e  Thermal 
.l*.I.. - O x i d i z e r  o f  t h e  f l a r e  system. The r e m a i n i n g  wastes w i l l  be s t o r e d  i n  hazardous 

l a n d f i l l s  des igned and c o n s t r u c t e d  a c c o r d i n g  t o  Resource Conserva t i on  and 

,Recovery A c t  ( R C R A )  r e g u l a t i o n s  and a p p l i c a b l e  s t a t e  and l o c a l  o rd inances .  

P r e l i m i n a r y  t e s t s  i n d i c a t e  t h a t  t h e  G a s i f i e r  f l y  ash and s l a g  ( e s t i m a t e d  

t o  be genera ted  n o r m a l l y  a t  r a t e s  o f  545 and 200 TPD,  r e s p e c t i v e l y )  a r e  non- 

hazardous. However, t h e y  w i  11 be s t o r e d  i n  l a n d f i  11s h a v i n g  t h e  same key 

f e a t u r e s  as t h e  hazardous l a n d f i l l s :  c l a y  b a r r i e r ,  l i n i n g s ,  and l e a c h a t e  

c o l l e c t i o n .  

The nonhazardous wastes (11,500 cu  y d / y r ) ,  i n c l u d i n g  w a t e r - t r e a t m e n t  

s ludge  and p l a n t  t r a s h ,  w i l l  be s t o r e d  i n  nonhazardous l a n d f i l l s  des igned and 

c o n s t r u c t e d  i n  accordance w i t h  a l l  applicable f e d e r a l ,  s t a t e ,  and l o c a l  regu- 

l a t i o n s .  

R a i l r o a d s ,  Roadways, P a r k i n g ,  Fenc ing,  and S i t e  P r e p a r a t i o n  

The p l a n t  r a i l  system w i l l  be des igned as a  dua l  r a i l  l o o p :  an i n s i d e  

t r a c k  f o r  c o a l - u n l o a d i n g  and an o u t s i d e  t r a c k  f o r  p r o d u c t  sh ipmenl .  A m a r s h a l l i n g  

y a r d  w i l l  be p r o v i d e d  t o  s t o r e  about  420 r a i l  c a r s .  A l t o g e t h e r  t h e  m a r s h a l l i n g  

y a r d  and r a i l r o a d  l o o p  w i l l  r e q u i r e  79,300 l i n e a r  f e e t  o f  r a i l r o a d .  

S e c u r i t y  f e n c i n g  w i l l  be c o n s t r u c t e d  t o  enc lose  t h e  t o t a l  s i t e .  
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The i n - p l a n t  r o a d  system w i l l  c o n s i s t  o f  main p l a n t  roads and maintenance 

roads .  The main  p l a n t  r o a d s ,  b u i l t  f rom b i t u m i n o u s  c o n c r e t e ,  w i l l  be 20 f t  

w i d e ,  w i t h  5  f t  s h o u l d e r s .  The maintenance roads w i l l  have a c rushed aggregate  

s u r f a c e  a n d . w i l 1  be c o n s t r u c t e d  around t h e  ash ponds, t a n k  farm, and c o a l  

s t o r a g e  areas.  The main  p l a n t  and maintenance roads w i l l  t o t a l  about  78,560 

and 28,000 l i n e a r  f e e t ,  r e s p e c t i v e l y .  

The Demons t ra t i on  P l a n t  w i l l  r e q u i r e  a s i t e  a r e a  o f  a p p r o x i m a t e l y  750 

ac res .  Approx ima te l y  4,300,000 cu  yds w i l l  be graded t o  meet f l o o d  e l e v a t i o n ,  

e r o s i o n ,  and p l o t  p l a n  r e q u i r e m e n t s .  

R i v e r  S t r u c t u r e s  

Thc ~ t r l . ! r t . ~ ~ r P s  t o  w i t h d r a w  w a t e r  f rom and d i s c h a r g e  e f f l u e n t  t o  t h e  Green 

R i v e r  w i l l  be des igned  t o  conform t o  a l l  f e d e r a l ,  s t a t e ,  and l o c a l  r e y u l a t i a n s .  

The w a t e r  i n t a k e  s t r u c t u r e  w i l l  be a  c o n v e n t i o n a l  t y p e .  The e f f l u e n t  r i v e r  

d i f f u s e r ,  c o n s i s t i n g  o f  a  p i p e  w i t h  numerous ui, i f ice;,  i s  d e s i g n ~ r l  t o  d i s t r i b - '  

u t e  f l o w  e v e n l y  ac ross  t h e  Green R i v e r .  

Nonprocess B u i l d i n g s  

The f o l l o w i n g  nonprocess b u i l d i n g s ,  h a v i n g  t h e  approx imate  areas i ~ ~ d i c a t e d ,  

w i l l  be c o n s t r u c t e d ,  and w i l l  i n c l u d e  necessary  equipment and f u r n i s h i n g s :  

C e n t r a l  C o n t r o l  B u i l d i n g  33,400 s q  I L 

A d m i n i s t r a t i o n  B u i l d i n g  29,500 sq f t  

S e r v i  cc  Change R ~ l i  1 d i  nq 43,50n s q  f t  

C o n t r a c t  Main tenance Change B u i l d S n g  16,200 s q  ft 

Warehouse 36,200 s q  ft 

Mai  n t . ~ n a n c e  B u i  1  d i n g  33,600 s q  f t  

O p s r a t o r  Shc l  t e r s  1,70U s q  i t  

c .  Raw M a t e r i a l s  and Produc t  Storage and H a n d l i n g  

L i q u i d  S to rage  System 

The l i q u i d - s t o r a g e  t a n k  farm, c o n s i s t i n g  o f  14 tanks  w i t h  a  t o t a l  c a p a c i t y  

o f  450,000 b a r r e l s ,  w i l l  s t o r e  o i l  p r o d u c t s ,  c rude  o i l  i n t e r m e d i a t e s ,  s o l v e n t s ,  
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and f u e l  o i l  (see F i g u r e  43) .  O i l  p r o d u c t s  produced i n  t h e  SRC Process and 

Naphtha H y d r o t r e a t e r  a reas  w i l l  be s t o r e d  up t o  30 days ( a t  7% p l a n t  u t i l i z a -  

t i o n  f a c t o r )  b e f o r e  shipment.  I n t e r m e d i a t e  s t o r a g e  o f  c r u d e  o i  1  f r a c t i o n s  i s  

p r o v i d e d  f o r  up t o  7 day w o r k i n g  i n v e n t o r y .  The p rocess  s o l v e n t s  and f u e l  o i l  

i n v e n t o r y  i s  p r o v i d e d  based on s t a r t - u p  requ i remen ts .  

Coal S to rage  and T r a n s f e r  

The Demons t ra t i on  P l a n t  w i  11 i n c o r p o r a t e  a  system capab le  o f  r e c e i v i n g ,  

by r a i l r o a d j  6,000 TP5D o f  cud1 " 1 1  a dry bas' is, b l e n d i n g  s i x  d i f f e r e n t  c o a l s  

f r o m  t h e i r  30,000-ton each s t o r a g e  p i l e s ,  and s t o r i n g  an a d d i t i o n a l  180,000 

t o n s  o f  c o a l  i n  l ong - te rm,  emergency p i l e s  (see ~ i g u r e  44) .  

Coal P r e p a r a t i o n  and D i s t r i b u t i o n  

T h i s  system ( F i g u r e  45) w i i  1  d r y  a s - r e c e i v e d  c o a l  t o  a  maximum o f  2% 

t o t a l  m o i s t u r e  c o n t e n t ,  and p u l v e r i z e  i t  t o  a s i z e  s p e c i f i c a t i o n  wh ich  meets 

t h e  GKT requ i remen ts  o f  90% p a s s i n g  t h r o u g h  170 mesh (nomina l  400 TPSD, d r y  

b a s i s )  and SRC r e q ~ i r e ~ e n t s  o f  70% p a s s i n g  t h r o u g h  200 mesh (nomina l  5,600 TPSD, 

d r y  b a s i s ) .  W i t h  m i n o r  ad jus tmen ts ,  t h e  system w i l l  be a b l e  t o  p u l v e r i z e  

t w o - t h i r d s  o f  t h e  ' i ncoming  c o a l  t o  pass 90% t h r o u g h  20 mesh a t  t h e  same feed  

r a t e  and dryness .  M o i s t u r e  and p a r t i c l e - s i z e  c o n t r o l  o f  t h e  c o a l  f e e d  t o  t h e  

G a s i f i c a t i o n  Area w i l l  be independent  o f  t h e  c o n t r o l s  f o r  f e e d  t o  t h e  SRC 

Process Area. D u r i n g  s t a r t - u p ,  t h e  system w i l l  be a b l e  t o  f e e d  1,100 TPSD t o  

t h e  G a s i f i c a t i o n  Area. 

SRC H a n d l i n g  and S to rage  

A system w i  11 be p r o v i d e d  t o  r e c e i v e  and s h i p  2,200 TPSD o f  SRC and two 

s tage  l i q u e f a c t i o n  (TSL-SRC) s o l i d s ;  s t o r a g e  c a p a c i t y  w i l l  be 60,000 t o n s  (see 

F i g u r e  46). 

The f o l l o w i n g  i s  a  t a b u l a t i o n  o f  some o f  t h e  ma jo r  i t e m s  o f  equipment i n  

each o f  t h e  Leve l  5 WBS e lements  o f  t h e  U t i l i t i e s  and' o f f - s i t e s  Area (WBS 1 . 4 . 1 )  



U t i l i t i e s  and O f f  S i t e s  

WBS 1 . 4 . 1 . 1 - - U t i l i t i e s  

WBS 1 . 4 . 1 . 1 . 1 - - E l e c t r i c a l  Power D i s t r i b u t i o n  

X-16510 Gas Turb ine  Generator 

WBS 1 .4 .1 .1 .2 - -P lan t  U t i l i t i e s  

F i r e  P r o t e c t i o n  

P- 16301 F i r ewa te r  Pump , 
TK-16303 F i r ewa te r  Storage Tank 

TK- 167f24 F i r e w a t e r '  Storage Tank 

B o i l e r  Feedwater and Condensate Treatment 

X-16406 Cat ion  Exchangers 

X- 16407 Anion Exchangers 

X- 16410 Condensate P o l i s h e r s  

Steam and Condensate System 

8-16501 B o i l e r  

C-16501 Forced D r a f t  Fan 

P-16401 High-pressure B o i l e r  Feedwater Pump 

P- 16402 Low-pressure B o i l e r  FeedwaLer Pump 

Coo l i ng  Water 

CT-16601 Coo l ing  Tower 

P-16603 Coo l ing  Water Supply Pump 

CT-16610 Coo l ing  Tower 

P-16612 Coo l ing  Water Supply Pump 



U t i l i t i e s  and O f f  S i t e s  

Compressed A i r  

C-16701 A i r  Compressor 

F l a r e  and I n c i n e r a t o r s  

P-16801 Quench L i q u i d  Pump 

IN-16913 L i q u i d  Thermal O x i d i z e r  

IN-16919 Vent Gas I n c i n e r a t o r  

X- 16810 Elevated F l a r e  

WBS 1.4.2.1- -Of f -S i tes 

WBS 1.4.1.2.1--Water and Waste Treatment 

Potab le Water 

P-17201 Well Pump 

A-17201 Well Water Aera to r  

Process Water 

X-17101 R i ve r  Water C l a r i f i e r  

P-17108 Process Water Pump 

Wastewater and S o l i d  Waste - - - .  ._.- 

X-17407 

CL-17401 

TK- 17405 

TK-17407 

C L- 17403 

TK- 17410 

C L- 17404 

C L- 17405 

TK-17415 

X-17601 

O i l  Removal System 

Metal s  Removal C l a r i  f ie r /Th ickener  

Equa l i za t i on  Bas in  

F i r s t -S tage  A c t i v a t e d  Sludge Aera t ion  Bas in  

F i  rs t -S tage  A c t i v a t e d  Sludge C l a r i f i e r  

Second-Stage A c t i v a t e d  Sludge Aera t ion  Bas in  

Second-Stage A c t i v a t e d  Sludge C l a r i f i e r  

Weak Waste Pr imary C l a r i f i e r  

Aerated S t a b i l i z a t i o n  Basin 

Wet A i r  Ox ida t i on  



 ti 1 i t i e s  and O f f  S i t e s  

X-17501 Reverse Osmosis System 

X-17502 Evaporator System 

FL-17601 Be1 t Pressure F i  1 t e r  

WBS 1.4.1.3--Raw M a t e r i a l  and Product Handl i ng and Storage 

WBS 1 .4 .1 .3 .1 - -L iqu id  Storage 

C5-160°F Cut Storage Tank 

Product  Naphtha Tank 

Middle D i s t i l l a t e  Tank 

Heavy O i  1 Tank 

Naphtha HydrbtreaLer Feed Tank 

Crude L i g h t  O i l  Tank 

Crude Medium O i l  Tank 

Crude Heavy O i  1 Tank 

C r i t i c a l  Sol ven t  Tank 

. S R C  Process So lven t  ~ a n k  

Fuel . O i  1 Tank 

WBS 1.4.1.3.2--Coal Storage and Trmdli5fer 

X-11218 Stacker 

CV-11203 Conveyor 

X-11205 Sampl i ng System 

WBS 1.4.1.3.3--coal ~ u i v e r i z i n y  

BH-11301 Coal Storage S i l o  

C- 1131U M l l l  Syt~rn F?n 

G-11322 P u l v e r i z e r  

WBS 1.4.1.3.4--SRC Handl i n g  and Storaqe 

X-11402 SRC Stacker  

X-11406 Sampler 
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Figure 31 
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Figure 35 
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F I G U R E  42 - B L O C K  FLOW D I A G R A M  FOR THE WASTEWATER TREATMENT F A C I L I T Y  

ZERO D l  SCHARGE MODE 

PROCESS HATER TREATMENT SLUDGE 3 
A S H S  SLUDGE - - * SLUDGE 

DEHATERING- TO L A N D F I L L  

4 S O F T E N I N G  C A L C I F E R  SCRUBBER PURGE b C L A R I F I C A T I O N  
M U T I - M E D I A  

AND GAC 
F I L T R A T  I O N  
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C SRC A COAL P I L E  RUNOFF - 
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Figure 43  

TANK FARM BLOCK D I A G R A M  
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COAL STORAGE SAMPLING & TRANSFER 

IUNNEL RECLAIM 
WITH BLENDING 

Figure 44 



I 
BECYCLE 

Figure 45 
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SRC HANDLING.& STORAGE 

TSL FROM 
SOLlDlFlER 

STORAGE & 
TUNNEL RECLAIM 
WITH BLENDING 

SRC 
SAMPLING 

SRC 
R A I L  CAR 
LOADING 

Figure 46 



U t i l i t i e s  and O f f  S i t e s  

2. COST PLANS 

The f o l l o w i n g  c o s t  p l a n  da ta  from t h e  O r i g i n a l  Base l ine  f o r  t h e  U t i l i t i e s  

and O f f  S i t e s  Area, Work Breakdown S t r u c t u r e  element 1 . 4 . 1  a re  i nc l uded  here 

f o r  r e fe rence  and comparison. They were coord ina ted  and compi led by t h e  

I n t e r n a t i o n a l  Coal R e f i n i n g  Company ( I C R C )  based on eng ineer ing ,  vendor engi -  

n e e r i n g  and equipment c o s t  es t imates  and computer ized m a t e r i a l  t a k e - o f f  q u a n t i t i e s  

developed by The Rust Eng ineer ing  Company, a  c o n s t r u c t i o n  c o s t  es t imate  developed 

b y  Stone and Webster Eng ineer ing  Corpora t ion ,  and a  Phase I and I 1  suppor t  

e s t i m a t e  developed by I C R C .  Th i s  c o s t  p l a n  da ta  d i d  n o t  i n c l u d e  any al lowance 

f o r  cont ingency.  

The Cost Plans were p resen ted  i n  f i r s t  q u a r t e r  FY 82 and esca la ted  cos t s  

i n  t h e  f o l  l ow ing  formats:  

Phase I - Level  I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  

Level  I V  WBS Summary - Esca la ted  d o l l a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82 

do1 1  a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - Escala ted d o l l a r s  

Phase I 1  - Level  I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  

Level  sv WRS Summary - Escalated do1 lars 
Organ i za t i ona l  Breakdown S t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82 

do1 l a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - Escala ted d o l l a r s  

The esca la ted  cos t s  were developed us i ng  t h e  f o l l o w i n g  r a t e s  compounded 

y e a r l y :  10% f o r  FY 82 and FY 83, 9% f o r  FY 84 and FY 85 and 8% t h e r e a f t e r .  

E s c a l a t i o n  on equipment had been c a l c u l a t e d  based on a  committed bas i s  and 

d i s t r i b u t e d  on a  cash f l o w  bas is .  

Du r i ng  t h e  Post -Basel ine pe r i od ,  t h e  c a p i t a l  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  f o r  t h e ' u t i l i t i e s  and O f f  S i t e s  Area decreased by $5.836 m i l l i o n - - f r o m  

$446.527 m i l l i o n  t o  $440.691 m i l l i o n .  The decrease i s  due t o  t h e  r e v i s e d  

c a p i t a l  cos ts  r e s u l t i n g  f rom t h e  f i n a l i z e d  Category C ECPs and t h e  a t t endan t  

ad jus tment  t o  t h e  f a c t o r e d  cos ts  f o r  spare p a r t s .  

No a t tempt  has been made t o  esca la te  t h e  r e v i s e d  cos ts  o r  t o  develop new 

c o s t  p l ans  because o f  t h e  l a c k  of a  d e f i n i t i v e  p r o j e c t  schedule and agreed 

e s c a l a t i o n  f a c t o r s .  
V- 28 



REVISED 

lnterna~~onol cool Rel~n~np Comgany BASELINE ESTIMATE 
PHASE I & PHASE I I  

AREA art* CONTRACTOR Rust 
WBS LEVEL 1 *4 *1  . NUMBER 500 
WBS ELEMENT TITLE Rust Area 

1st QTR FY '82 (THOUSANDS) 

DATE - 
REVISION NO. 

PAGE 0 F 

FORM 9637 (3/82) 

(l11ncl udes manhours for field erected equipment. 2-1 lar v:l tie o f  thin. ho~jrs zy-::rr 
in material column 



ORIGINAL 
Internat~onal coal Rat~n~np Company BASELINE ESTIMATE 

PHASE I 81 PHASE II 

AREA and CONTRACTOR Rust 

WBS LEVEL  1. NUMBER 500, 
WBS ELEMENT T I T L E & ! ~ ! ~ ~ V  

DATE 

REVISION NO. 

PAGE OF 

F O R M  9637 (3/82) 



U. S. DEF.WTCENT OF ENERGY 
3ASELI NE 'Level I V  YBS Sumary PAOE OF 

not Form C I .  . I l C  
11-I)) Phase I .-....- .--. 

1 Refining Capany 

< 
I 

W 
3 

1 I I l l  I I I 1 1 1 1 1  I I I I 

16. Rmmrb8 pr ssed In  17. a n  a t e  - fst Qtr. March. 1982 
r s  

18. Ypnmturw 01 C o n l r r l a ' n  Rolmct b e w r  .nd &I* 20. Ypnlurm o l  G o w ~ n m n c  T c h n l c J  f l 8 p . m u 1 l r  and a l e  



U. S. DEPARTCENT OF ENERGY 
BASELINE Level I V  WBS Suumry 

Phase I -- -- - 
I. Fpntrut vile llon I emons r a  !on o f  the Solvent ~ e f i n t d  Coal Process 1'' 6P%&&-%J~03054 1 

P. 0 .  dox 2752 

< 
I 

W 
F--l 

4. bntncc  &n 011a 

10 July 1978 
6. bn1r .n  Cawdnlon 011r 

I 

S ] T o t a l  FYBd FY83 'I FYB4 I FY85 1 Total  
1 

I I I I I 

Do1 l a r s  Expressed I n  11. C-1 h n - l *  I Thousands - Escalate l *""h~ 



U. S. MPARTCIEHT OF ENERGY 
BASELINE Organlzatlonal Breakdorm Structure Sumnary PAGE OF 

Phase I .--. -- -* .- 

I 1  I I I I I t 
1031 ind :esl 134 145 1 812 1 37921 1295 1 - 

.-- .- 

I I  I I I I I B - 
Dollars Expressed I n  17. R.n 

(Thousands - 1st Otr.  I 

8 .  FPnl,ul * f n l t l  Ilm 
emons raf fon o f  the holvent Ref lned Coal P a ? s s  

' - 
3. C a l r w l a  !mm. adbee1 

Interr.,.lonal C w l  Reffning Cmvany 
P. 0 .  BOX 2752 

 IF^^ I 
In  and Dmlm h). Y ~ a t u n o l  Golnrnrmal Tmchnicd Rmpr.mlat l~ and Dale 

'' &;%#-%RO~C% 
4. t o n l n n  &mrc b l a  

10 July 1978 
6. Conlrwc -mtlo, BIO 



"' 'XPARTffNT OF Organlzat lonal  Breakdown Structure  Sumwry BASELINE -. CAGE OF 

Phase 1 .--... 
-.0 .. ... 

I 
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I I I .  I 1 I 
16. A o n v k s  
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U. s. cfirPmTEnT OF ENERGY 
BASELINE 

DOC r u m  ca.sllr 
(1.18) 

Level I V  U S  S m m  y 

Phase I 1  

1. ConlIr( l*r- 

Deqonstratlon o f  the Solvent Refined Coal Process DE-AC05-780R03054 
1 Con reclu lnr- '- -~ - '  I .  rmt- R.." a*. 

\ n t n r n z  

Allentown, PA 18001 I 
8. I d m l l t l ~ t l m  I. R-I*~. h 1 . p "  be.. -.an 11- 8 I*nnd 9. Actud 

N- Ilam u a u k  lnakdmm utuau,. ?I& h l w  
dmmll Flacd F i n d  : 

I 
y u r  Y u s  I FY87 I I FYB0 I I 1 QTAL . 

1.4.1 - I I 
I J 

- - 
I 

I N  
I 

I I I !  I 

16 Rmmth. 1 Dollars Expressed in[l17. b r t  h n  DI* 
1 -  - I Thousands - 1st Otr.11 I 



U. S. DEPARTMNT OF ENERGY lv Sumnary 
BASELINE PAOE OF 

1.4.1.1 U t i l i t y  System 16927 48019 81531 35223 67115 - 188405 
O f f s i  tes 17609 52175 68540 32925 2314 - 1 7 _ 3 %  
Raw Material ,  Product 6 109 33475 401W 30679 6529 - 1 1 6 9 0 0  

Hand1 ing 6 Storage 
< 1.4.1.4 A r e a n t .  1396 . 5146 8713 7348 1 1646 - I 

I I 
2 4 2 4 9  

I 
w -lA.JLL- t 666 1 951 611 1 - - 
'I, I 

3394 
I 

-. 
-r)E Form C c l 4 I I P  

11.1al Phase 11 .--. 
--I. ... 

I .  Contrmcl Idmntillclllon 

Demonstration o f  the Solvent Refined Coal Process 
3. Con rmcta Imm. md*e a) 

tnterna tiona) Coal Ref i n l n g  Company 
P. 0. Box 2752 
Allentown, PA 18001 

I 1 I I I I 1  I I 1 I 1 I 
--  -~ 

I 
16. R a m r l o  Dol lars  Expressed i 

Thousands - Escalat 
nnl l a r c  

I 8  Ygna1u.m 01 C o n t r ~ c l o r ' ~  P ~ o l u l  h b n . a p ~  m d  D . l w  19 Slpnaturw 01 Conlrrctot'r Au1hu;r.d Fi.rulcLml .Qawarmt~~lvm and Data RJ. Signalurmol Gowrnmnt Technic.( A a p . w n u l l w  mnd &-a 

2. Conlrut Nu- 
DE-ACO5-780R03054 

4. O m t m  Y u l  0.1. 
10 Ju ly  1978 

8. ConIrma C d m t l m  a r m  

Category 8 ECPs 

Total 1.4.1 

1257 

44047 

8. I d e n l i f i ~ t i o ~  
N u d m  

1.4.1 

8. Plmnmd 
R l w  
Flmul 
vmr~. 

7. R.ponlng Clt.gory kg. .  con~,mrn 11- 
Item a m * h  b m k ~ * n  rtructura 
d m u n t l  

U t i l i t i e s  6 Of fs i tes  

2686 

1429118 

I .  

8. Actud 
R l w  
F i w l  
VW~I  

296 1 

203098 
--------- . 

FY83 I I fl84 I I FV85 I I FY86 I I FV07 I I FY88 I 
I I 1 I 

1586 

108552 

TOTAL 

a . 

I I I I I I 1 

255 

17449 

. 
. 

. I 

- 
- 

. 

8745 

516054 . 

. . I 



U. S .  DEPARTNNT OF ENERGl 
B A S E L I N  Oqanlzattonal Breakdown Structure Sums y ,,,, 

DOE form C R I I I P  
41.11) Phase 11 

I P. 0.  BOX 2752 (I. C o n ~ n n  Cerrdeclrn ~ a t a  I 

---. .- 

Allentown, PA 18001 
8. Idmlllicallrn 7. R - ~ l n ~  C.t.pav 1.4.. oont~mq l l m  6. Rmnd Q. Aclud 
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3. Con reclu Inm. d c t s  
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I I I I 1 1 Rust 
I 

I 21b49 1 

I .  Contract Nu- 
DE-AC05- 780R03054 

4. Contnct &art b r a  
10 July 1978 

-- 
cn I 8 I I I 

[ Category B ECPs I IlM I 

I 1 I I I otal  1.4.1 - Escalaled I 1 441147 I 
I 1 I 

1 I I 1 I I I I I I I I I I d 

1s R ~ ~ I L S  Dollars Ex~ressed I n  
Thousands - 1st Qtr. - - -  
IF-= I / 
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P. 0. Box 2752 
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I 
w, 
q! 

I 
I . I 

. 11s. flmnulb 1 Dollars Expressed I n  t i .  con hn a t .  
Thousands - Escalate 

rs 
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Outside Battery Limits Facilities 

MILESTONE SCHEDULES 

The Project Master Schedule, included here, showed significant design and 

procurement milestones for the Outside Battery Limits Facilities Area, WBS 
element 1.4.1. A bar chart format graphical ly depicted the scheduled pred&ed 

and actual occurrence dates; it was supported by a computerized tabulation of 

the same data. This information had been extracted electronically from the 

Intermediate Schedule which was developed by ICRC and The Rust Engineering 

Company. The basis of the Intermediate Schedule was a detailed logic network 

schedule which was developed by The Rust €ngineering Company to control internally 

its portion of the SRC-I project. 

The schedule included DOE imposed restraints on the beginning of purchasing 

activities. It indicated the completion of Phase I work in February 1984, the 

beginning of construction in April 1983 and a mechanical completion date of 

N n v ~ m t l r r  1986. 

While there is no current schedule for the resumption and completion of 

the SRC-I Project, the time durations for the original project activities can 

and should be considered in the development of any new preliminary schedules. 
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11. Rmnu~La 

Milestone dates a. e based on Early Start and complete. For available float see Log Sheets. 
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7 .  Contrec~ Idant~l~mtlon 1. m i n e  Paiod 
UTILITY 6 OF3ITES SYSTEPS PROCUREMENT - MSTER SCHECULE 

throlqh 

4. Contra;tor  IN^. uldmd 

200 

3. b n t r e o  N u d r  

6. b n t r e n  Sert  0.1a 

< 
I 
P 
0 

II. Ranurhu 
Mi les tone  dates a r e  based on E a r l y  S t a r t  and CompUete. For a v a i l a b l e  f l o a t  see Log Sheets. 
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203 
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201 
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BOILER v v v 
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MILESTONE SCHEDULE AND STATUS REPORT 
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I Contract Idantol~callon 2 Rapon~np Paled 3 Contract Numbar 
UT'L ITY 6 OFFSITES ZYSTEPS PROCUREMENT - VASTER SCHEDULE throuph 

4 Con1ta;lor Irurna. addmat 6 Contract Start Data 

8 Contract Comda t~on  t * ta  

1983  

ON J F M  At43 J A S  

i I dan td to t~on  
~ u m t a r  

8 Raponmp C . top rv  10 a .  ContnQ 
ulna l t r m  or wo r t  brmkdown 
8tructwa a l a m r t l  

- 
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1981 1982  
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1984 1985  1 1986  
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- -  - 
JFM 

221 COAL STORAGE CONVEYOR 

I 1  R a n u r k ~  

Milestone dates are based on Early S t a r t  and Complete. For a v a i l a b l e  f l o a t  see Log Sheets. 
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LHEPOHT I)ATE 1UCTd l  C R I l I C l l q  PATH ]NTERNAT180N~L C ~ A L  REF IN ING COMPANY 

C O N ~ H A C T  001OP. HUN 2 6 P ~ H 0 2  UO-1-4821 ICRC MA57EH SCHEDULE - REV pO1-Li 

U E P O H ~  ING ELEMENTI UT ILII U E S  b OFFSI ~ E S  - UTILITY SYSTEMS des ELEMENT M I  1.4.1.1 

I D  # M ILE  
STONE 

ZbOAI  R G N  PROC DSGN - b1ElMfUurJ11 
ZSOR RGM OETA1LED n S 0 h  - 1NTER:ONNECT 

< .?SOD 2NI:l M/SR 
1 .  
P 2 5 o F 1  RLN PSPH - RfW TH1 

25116 COMPL PSAH 
25UH1 1 S r  S16N IF  CONSTk PRO - FEU6 pan rFCT  
2501 ENn PH I I UTI.L..SYS 
2SUJ1 PLANT U T I L - I S T  CflrJSTR PgG AwAHD ( S / C )  
?SUKl ELEC PrW - BGN STEEL Ed lECl lON 
Z 5 U L I  I / C  51s  - 6GN 'IRE 

.?5UM1 1 / C  SYS - HGN ELEC 
CSON 1 / C  SYS - COMPL ST€€ ERFCTlON 
E.UO PLLW UTIL . - .  C D ~ E L  e t 
?SOP PLhlrT UTIL - CDMFL ELEC 
2500 PLANT UTIL - nEck COWL 

o I 7 RECO@I)S* TOTAL ACTIVITY U E I o n i  r 

E A R L I  ACTUAL CURWENT L1TE COMMENTS 
P L A N ~ ~ D  0 9 T E  PLANNED PLANNED 

lOCT6l l  
17hAY82 

BJANQZ 
I ODE CBZ 
ZZAPReY3 
I S  JUN62 
L 1 JAN64 
I 0  JUNB3 
2TFEBB4 
LOOCT83 
l l APRb4 

3 JUL 6 4  
I 4  JUNB4 
26APRk5 

7 J U L 8 6  
6DEC15 
4AUQ16 



~ W C P O H T  D A T E  IL)CTL)I CRITICPI. P a r n  INTFWNATIONAL COAL WEFINIIIG COMPANY 

CUNTHACT UUlUO HUN 26MARfl2 00-1-4821 ICRC M&STER SCnEDULE - REV #Ol-U 

WEPOHTING .ELEMENTI U T I L I T I E S  8 OFFSITES - OFFSITES UBS ELEMENT- O l  1.r4.1 a 2  

I D  # .MILE 
ST ONE 

2 5 1 A l  H6N PROC DSGN - POT WTR 
25181  HGN DETAILED DSGN - POT WTR 

< 2 5 l C  I S f ,  M/SH 
2510  2NO H/SH 

P 
w 2 5 l F l  RGN PSAR - SEMERS 

2 S l G  .COWL PSAR 
&1HI  1ST SIGNIF CONSTH PUG - SOLID YBSTE 
2 5 1  1 CND Pn I - OFFSITES 
251J W T ~ W A S T E  191-157 CONSTR PKO Aw4AO(S/C 
251K WTH b WASTE TRT - dGN STEEL EHECTION 

. Z S l L  WTR b WASTE THT - HGN PIPE 
Z5IM Urnbw4STE TRT-l3Gh.kLEC 
2 5 l N  WTR b WASIE IR4  - COMPL.:$TEgL. ERECTION 
P S I 0  WlR 6 JASTE THT - COMPL'PIPE 
2 5 1 ~  W T R  a JASTE IHT z cor(eL ELEL 
2510 WIW'6 WASIE TRT - MECH CJHPL 
i g ~ u  NOW PHUC umns - COMPL WAWEHCIUSF 
T f j l S  SITE nEV h ROADS PriG T O  CY/C 
2 5 1 1  NUN PWOC ULDGS - COMPL ADMI? OLFG 
251U FNL 6WAnIN6 PUG TO CM/C 
Z5lV ROOliH GaADING PKG TO C H I C  
251W S I T E D E V - C U N S T H P K G A # A H D  

0 2 2  HEC0HDSr TOTAL ACTIVITY WEIGHT n 0 

EARLY ACl UAL CURRENT LATE COMMENTS 
PLINNED OATE PLANI4EO. PLANNED 

REPORT 7U PAGE 1 

UNIT=OAY 



IU€POHT O A T €  1 3 ~ ~ ~ 1  C R ~ T ~ C A L  PATH INTFRNA710NAL COAL f lEFIYING COMPANY 

CUNTHBCT 001 0 0  HJN 26HAHHZ #U-1-4021 lCRC MASTEH SCHEDULE - REV r01.4) 

HI~POHTING ELEMENTI UbO-RAM MATLMlALhPi4nDUCY HAN~LING~STORAGE UPS ELEMENT 01  l t4.1.3 

25241  RGM PROC DS0N .- COAL REC 
252a1  RGN! DElAELEO DSGN - COAL REC 
2S2C 1ST M/SW 
2521-1 zldn ~ / s s  
ZSZF l  RGN PSAR - COAL 'RFCOV 
2526  COMPL PSAH 
252H1 1ST S IGNIF  COkSTR P I G  - COAL STRG 

< 
I 2 5 2 1  FNO PH I - RAh MATLbPW3n-WLGiSTRG 
P 
P 

2 5 2 J 1  COAL SrRG-A5T CONSTA PLG AM4Rg !S?C1 
2 5 2 n l  L I Q  STAB - RGh STEEL ERECTION 
.252L1 L I U  STHG - HGh PIPE 
Z5ZM1 1-11: STHC-bdY ELEC 
252N .COpPL STFEL EFECTION 
2 5 2 0  COWJ'L PIPE 
2SZP COkpL ELfC 
2 5 2 0  MECd COMPL 

0 I S  HECORVSv lOTkL A C l I Y I T Y  YEIOHT o 0 

REPORT 81 PAGE 1 

UNI TmOAY 

EARLY ACTUAL CURHENf LATE COMMENTS 
PLANNED DATE PLANNEO PLANNED 



 REPORT DATE 1 0 ~ ~ 8 1  CRITICAL  PAT^ INTERNATIONAL COAL REF1 NINB COMPANY 

CONTRACT 00100 RUN 26MARB2 90-1-4821 ICPC MASTER SCHEDULE * REV I O I - U  

REPORTINO ELEMENTI ~TILITIES~OF~S~TLI~CN@ TECHNICAL SUPPORT UBS.ELEMENT II 1.4.1,B 

R ~ P O R T  r e  P r e e  r 

UNIT-DAY 

I D  I MILE 
STONE 

EARLY ACTUAL CURRENT LATE COMMENTS 
PLANNED DATE PLANNED PLANNED 

OD4A1 BBN DSON SUPPORT PROORAMS - UbO 1 0 C f a l  
a0401  BBN OPE@ SUPPORT PROORAMS: UIO 1 6  JAN85 
8D4C COWL DSQN.SUPPPRI PROBRIMS-UbO ~ ~ J A N B I  
dD4O 'COMPL OPEA SUPPORT PROORAMS-UbO 14  JANW 

0 4 RECORDS* T O l I L  ACTIVITY YEIBHT 0 



~ H E P O U ~  D A T E  L U C T M ~  C R I T ~ C A L  P A ~ H  I N T F R N A ~ I O N A L  COAL WEF INING COMPINY 

CUIJTU4CT 001 00 MUN ZbMAR87 0)-1-+A21 ICRC MASTER SCHEDLILE - REV 101-U 

REPORT 73 PAOE 1 

UNIT=DAY 

HEPOH~INC ELEMENT: U l l L l T [ E S  b OFF5ITES - U T I L I T Y  SYSTEMS PROCIIREMENTI MAIN POYER TRANSFORMER 

l o  * r I LE 
S 1 ONE 

EARLY ACTUAL CURRENT LATE COMMENTS 
PLANNED O A I E  PLANNED PLINNEO 

2006  ~ a l l l  PWP TRANSFMR - ISS ~ E C Y  SPFC S5MAH8Z 25MAR02 *NOVA3 
2UUR MAIN PYId TRANSFMR-.ISS P.O/RTrN VNOR ENG 21OcT02 ZlOCTBZ 29M&R84 
,200C MAIN PUR THANSFH-CDHPL ?ND ENGf9GN f I 8  Y ~ h W 8 3  9 ~ ~ ~ 8 3  1 5 ~ ~ 0 8 4  
2UUF MAIM PWR lW4NSFHR - DEL TO SITE 3 0 ~ U G 8 3  30AUG83 29JlJLA5 

0 4 RECOWDSs TOTAL 4 C T I Y 1 7 1  YEt3ttT = 0 



IHEPOHT DATE IOCTMI  C R I T I C A L  PATH. I N T F R N A ~ I O N A L  COAL I E F  1 NING COMPANY REPORT 74 PAOE 1 

CUNTH4CT 0 0 1  0 0  PlJN 26YdHn2 UO-1-4821 ICHC MASTFP SCHEDULE - REV #01-U UNIT*OAY 

WLPORTING ELEMENTI OTILITIES 6 OFFSITES - UTILITY SYSTEMS PROCUREMENTI 13.8 K V  SWITCH G E ~ R  

10 11. M I L E .  
STONE 

EARLY ACTUAL CURRENT L I T €  . COMMENTS 
PLANNED DATE PLANNED P L A N N ~  D 

EOlA 13.U KV SbGR-- 1SS MECY SPEC l l MAN82 
ZOlR 13.8 KV SW6R - I S S  ,P.O/IRGN:JNUR ENG ' 21QCT82 
ZUIC 13.b K V  S ~ G R - '  COHPL YNOH ENU/BON F A B  2 6 ~ A N 8 3  

. Z U ~ E  13.a K V  SwGR - DFL T O  SITE 6 JUN83 
0 4 RECOROSe TOTAL AC!lVlrY nEIGHT a 0 



IUEPONT nATE I I ~ C T M I  C R l T I C k L  P A T H  [ P ~ T F H N A I I O N A L  COAL F E F I N I N G  C O M P A N I  REPORT' 15 PABE 1 

CUNTkACT O O l U u  HUN Zbt4~Hfl2- O - k - 4 M l  I C H C  MASTER SCHEDULE - REV @ O l - U  U N I I m O A Y  

HEPORTING ELEMENTI  U T I L l T I E S  C 0 C F S I T E S ' -  U T I L I T Y  S Y S T E M i  PROCUREMENT t  B O I L E R  

ZU2A H O I L E R  - I S S  NECH SPEC 
202H H O I L E R  - I S S  P.O/REN YNDH ENG 
EU2C R O l L E R  - COMPL VNDZ E&IG/0GM FhB 
2U2E HOILEW - UEL TO SIJE 

0 4 RECORDS# TOTAL 4 C T I v I T l  WEIGHT 8 

EARLY ACTUAL C U R I E N T  L A T E  COMMENTS 
P L A M N E ~  D A ~ E  PLANNED PLANNED 



1HEPORII DATE l O C T n l  C R l l l l c ~ ~  PATH INTFRNATIONAL COAL REFINING COMPANY 'REPORT 76 PAD€ 1 

- CUNTH4C: UOl 00  WUN i!hMhf!b? ~ 0 - 1 - 4 ~ ? l  ICHC ~ A S T E ~  SCYEDIJL.E - REV '  #01-u UNI TIDAY 

HEPOWTJNG ELEMENTI I l T I L I I I E S . 6  OFFSITES - U l l L I T Y  SYSTEMS PHOCUREMENTI BOILER FU PUMPS 

10 o M I LE 
STONE 

EARLY ACTUPL CURRENT LATE. COMMENTS 
PLAN~JED .I)ATE , PLANNED PLANNED 

2U3A ROILER Fhl PUMPS - I S S  HFCH SPEC 1 OMAHMZ 
ZU3A ROlLER FY PUMPS - 1 5 s  P.O/86N VNnR ENG 210CTMZ 
2U3C ROILEM FM PUMPS -COHPL VND ENC/EGN FA0 1BNOVt)Z 
ZU3F ROILEN FU PUMPS - DFL TO S I T E  . 3 0 ~ A l H 3  

0 4 RECORDS* TOTPL ACT IV ITY  UEIGHT n 0 
P 
U3 



IHEPUUT 0 4 1 ~  l ~ ~ ~ d l  CHITICAL "ATM INTFRNATIOOV~L COAL R F F I N I N G  COMPANY R E P O R T  82 P A O E  1 

c O N T ~ A C T  0 0 1 0 0  H U N  26MAC;dZ 1 - 2  I C A C  MASTEM S C H E D U L E  - F E V  @ o l - U  U N I T = O A Y  

R k P O H T l N ? )  ELEMENTI u b O - R A U  M A I E R I A L ~ P R ~ O U C ~  H A N ~ L I N G ~ S T O R A G E  PROCLIHEMONT 8 LIQUID S T O R A B E  T A N K S  

I 0  r, M I L E  
STONE 

E h R L Y  A C r U A L  CURRENT L . l T E  COMMENTS 
P L A N N E D  D A I E  P L A N N E D  P L A N N E O  

L 2 O A  L I Q  S T R G  T A N K S  - 1 6 5  Y C H  S P F C  l l r n A R a Z  
? L O H  L I B  S T R G  T A N K S  - 1 5 5  P.Q/RGN V M R  E N I I  . 2 1 n C T d Z  
2 L O C  L I U  S T H G  TAhRS: C O h P L  YNDR ENUnON FBI3 ~ O O E C B Z  
ZZUE LIO STRG T A ~ J K S  - IIEL r~ SI'IF 1 6 M A R 6 3  

o c RC'CORIISI TUIAL ACTIVIT'I WEIGHT E o 
< 
I 
cn 
0 



1 ~ E l ' r ) n T  n b T F  1UCTel  C A l T l C b L  PATH I N T F H N P T ~ O N A L  COAL WEFIn l lu t i  COMPANY REPORT 83 PAGE 1 

cOI*THACT 0 0 1 0 0  HdN 2hrl\HUi! 0 0 - 1 - 4 6 2 1  ICRC MASTEH SCHEDULE - QEV # 0 1 - U  UNIT=OAY 

HEt'OHTlNJ ELEMENTt uIO-RAY P A T E R I ~ L ~ P H O D U C T  ~HAN~LINGLSTORAGE PHOCUREMENTI C O I L  STORAGE CONVEYOR 

rn * MILE 
STOkE 

EARLY ACTUAL CURbENT LATE (;OilMENTS 
PLANNED DATE PLANNED PLANNED 

2ZlA COAL STAG CONVEYQR - I S S  MECH SPEC 2 0 ~ A N 8 2  
2 2 1 8  COAL STHG CONVEY-ISS P.O/BGN VNnH! ENG 23SEP8Z 
2 2 l C  COAL STHG CONVEY-COMPL VND fNti/ROIF( FAR ZUOECBZ 
2 7 1 E  COAL STHG CONVEYOR - DEL TO S I T E  3 0 ~ A W 8 3  

0 4 RECOROS* T(3tAL ACTIVCTY UEtGHT = i; 



IHEPOUT I)ATE 1 0 C l 8 l  CH IT ICAL  PATH INTFRNATIC~N~L COAL. REF ININT~ C O M P A ~ I Y  REPORT 84 PAGE 1 

CUNTHACT OUlUO RUN 2bMIHBE uO-1-4821 ICRC:  MASTER SCtiEOJLE - REk #O l -U  U N I  f .DAY 

REPORTING ELEMENTI Uc0-RAW t..aTERIALbPROlrUCT HAN~LINOLSTORAGE PhOCUWEMENTI SRC H P N D L I N ~  CONVEYOR 

~n a MILE 
STONE 

EAWLY 4CTUAL CVRHENT LATE COMMENTS 
P~.r l \ rNEo D4 I E  PL 4NNED PLANWED 

< 2 2 2 4  SRC HOLG CONVEYIW - I S S  MECH b P f C  2 0 d 9 N I Z  
222R SHC HDLG CONVEYOR-ISS P.O/BOR UNDR ENG Z ~ O C T B ~ !  

N 222C SAC HULO CONVEY-C3nEL VNPP ENGIRGW FbP ZODECIJZ 
222F  SHC HULG C O W V E I ~ H  - OEL TO S I T E  30rtAHc13 . 

0 4 RFCOROSr TOTAL ACT IV ITY  MEIGHT c 0 



~ H E P o w T  DA'fE kOCT8l  CHIT ICAL  P4TH INTFRNhTIUNAL COAL IdEFINlNG COMPANY 

c U N T ~ A C T  001UO KdN ZhMeHL)? o c - l - 4 H e l  ICRC MASTCR SCHEDULE - REV 801-U 

UEPOKTING ELEMENT1 'UTIL ITCES b OFFSITES - OFFSITES PROCUREMENT: EVAPORATORS 

REPORT 79 PAGE 1 

U N I  T=OAY 

I n  r M1L.E 
STONE 

EARLY ACTUAL CURHENT LATE COMMENTS 
P L ~ N N E o  0 4 l t  PLANNED PLANNED 

2 2 6 4  F.VAPOHATORS - I S S  MECH SPEC 1 dFEH62 
2Zb'R FVAPORATORS - T5S P.O/FIGN VNOM FNti anEC02 
226C F V ~ P o R A T 0 R S . -  Cot4pL VNDR.CNG/IjGN fAB uuAQ13 
ZZbF EVAPORATORS - mEL TO S I T E  Z I F E A I I .  

0 4 RECORDS* TOTAL ACT lV ITY  WEIGHT = 0 



Chapter V Ou ts ide  B a t t e r y  L i m i t s  F a c i l i t i e s  (WBS 1.4)  

B. CENTRAL CONTROL SYSTEM (WBS 1.4.2) 

1. TECHNICAL SCOPE 

a. Phase I 

The p r ima ry  r e s u l t  o f  t h i s  element o f  work e f f o r t  w i l l  be t o  ensure t h e  

development by t h e  Area Cont rac to rs  o f  a  complete and f u n c t i o n a l  des ign  package 

f o r  t r a n s m i t t a l  t o  t h e  Cent ra l  Con t ro l  System suppl ier - (s) .  The work w i l l  

encompass t h e  rev i ew  o f  a l l  I C R C  and Cons t ruc t i on  Manager/Constructor (CM/C) 

a c t i v i t i e s  r e l a t e d  t o  t he  Cent ra l  Con t ro l  Systems s p e c i f i c a t i o n  and design. 

The Cen t ra l  Con t ro l  System w i l l  be a  modular, microprucessor-based, 

d i s t r i b u t e d  system i n t e r f a c e d  w i t h  a  process management hos t  computer l oca ted  

i n  a  Cen t ra l  Con t ro l  Room. The o v e r a l l  f a c i l i t y  w i l l  be operated p r i n c i p a l l y  

f rom t h i s  room, which w i l l  c o n t a i n  t h e  ope ra t i ng  i n t e r f a c e  f o r  a l l  ope ra t i ng  

areas. The system w i  11 use mu1 t i p l e  CRT d i s p l a y s  and p r i n t e r s .  

The microprocessor  equipment s p e c i f i e d  by t h e  Area Cont rac to rs  w i l l  be 

d i s t r i b u t e d  th roughou t  t he  p l a n t ,  mounted i n  ins t rument  racks l o c a t e d  i n  

i n d i v i d u a l  o p e r a t i n g  area Ins t rument  and Cont ro l  Systems (I&CS) equipment 

rooms. Redundant communications l i n e s  w i l l  connect t h e  equipment rooms t o  t h e  

Cent ra l  Con t ro l  Room s p e c i f i e d  by t h e  I&CS Managing Cont rac to r .  Con t ro l  

opera to rs  w i l l  n o t  be s t a t i o n e d  i n  t h e  I&CS equipment rooms. 

The process-management h o s t  computer w i l l  be i n t e r f a c e d  t o  each data 

communications l i n e  p r i m a r i l y  t o  ga ther  i n f o r m a t i o n  and generate r e p o r t s .  

Capabi 1  i t y  f o r  d i r e c t  d i g i t a l  c o n t r o l  (DDC)/supervisory c o n t r o l  w i  11 be 

ava i  1  ab le .  

The I C R C  I&CS P r o j e c t  Manager wi I 1  coo rd i na te  pr ' inc lpa l  cos t ,  schedule, 

and o the r  i n t e r f a c i n g  w i t h  t h e  I&CS Managing Cont rac to r ,  and I C R C  P r o j e c t  

Design personnel  w i l l  p rnv i de  a d d i t i o n a l  c o n t r o l  system t e c h n i c a l  i n t e r f a c e  

support .  

The I&CS Managing Cont rac to r  w i l l  develop o v e r a l l  des ign c r i t e r i a  t h a t  

comp le te ly  d e f i n e  t h e  Cent ra l  Con t ro l  System, and w i l l  promote and mon i to r  t h e  

successfu l  implementat ion o f  I C R C  resources and execu t ion  o f  t h e  des ign c r i t e r i a  

by  the Area Cont rac to rs ,  Cen t ra l  Con t ro l  System Supp l i e r ,  and t h e  CM/C. To 

implement these c r i t e r i a ,  t h e  I&CS Managing Cont rac to r  w i l l  supply  t h e  f o l l o w i n g  

minimum requi rements :  



Cent ra l  Con t ro l  System 

O Review and recommend app rop r i a t e  Cen t ra l  Con t ro l  System phi losophy,  

implementat ion p lans ,  and system s u p p l i e r s ,  and a s s i s t  i n  e v a l u a t i n g  

se lec ted  p r imary  element data;  

O Review c o n t r o l  i n s t r umen ta t i on  s p e c i f i c a t i o n s  t h a t  i n t e r f a c e  w i t h  

t he  Cen t ra l  Con t ro l  System, i n c l u d i n g  t h e  c o n t r o l  room des ign,  

f u n c t i o n a l  con ten t ,  and l o c a t i o n ;  

O I n i t i a t e  t i m e l y  and e f f i c i e n t  t r a n s f e r  o f  Cen t ra l  Con t ro l  System 

des ign i n f o rma t i on  t o  I C R C ,  Area Cont rac to rs ,  t h e  Cent ra l  System 

Supp l i e r ,  and CM/C; 

O Ma in ta i n  t h e  p roper  f l o w  o f  i n f o r m a t i o n  (schedules,  s t a t u s  r e p o r t s ,  

meet ing notes) t o  t h e  I C R C  I&CS P r o j e c t  Manager t o  ensure adequate 

documentation and d i s t r i b u t i o n  o f  p r o j e c t  and t e c h n i c a l  dec is ions ;  

Review and recommend Cen t ra l  Con t ro l  System des ign ph i losophy  f o r  

t he  i n t e g r a t i o n  o f  emergency shutdown requi rements ;  and 
O Ensure t h a t  spare p a r t s  have been de f i ned  adequately.  

b. Phase I 1  

The p r imary  r e s u l t  o f  t h i s  element o f  work e f f o r t  by t h e  I&CS Managing 

Con t rac to r  w i l l  be a l l  o f  t h e  work necessary t o  s u c c e s s f u l l y  p rocure ,  i n s t a l l ,  

and operate  t h e  system. Th i s  e f f o r t  w i l l  encompass t h e  rev iew o f  a l l  Area 

Cont rac to r  procurements and i n s t a l l a t i o n s ,  and o f  I C R C  and Cons t ruc t i on  Manager/ 

Cons t ruc to r  (CM/C) a c t i v i t i e s  r e l a t i n g  t o  t h e  Cent ra l  Con t ro l  System. 

The I C R C  I&CS P r o j e c t  Manager w i l l  superv ise  cost /schedule  and i n t e r f a c e  

c o o r d i n a t i o n  by t h e  I&CS Managing Cont rac to r .  A d d i t i o n a l  t e c h n i c a l  suppor t  

w i l l  be performed by personnel  p rov i ded  by t h e  I C R C  P r o j e c t  Design Sec t i on  

Manager. 

The CM/C w i l l  p rov i de  i n s t a l l a t i o n  suppor t  se r v i ces  i n c l u d i n g  suppor t  o f  

d e l i v e r y  schedules, t r a n s p o r t a t i o n  r o u t i n g ,  un loading,  warehousing, and t h e  

r e s p o n s i b i l i t y  f o r  s i t e  placement and i n s t a l l a t i o n .  

The I&CS Con t rac to r  w i l l  develop an o v e r a l l  p l a n  t o  i n s t a l l  t he  Cen t ra l  

Con t ro l  System and w i l l  promote and mon i to r  t h e  success fu l  execu t ion  o f  t h e  

p l a n  by  t h e  Area Cont rac to rs ,  Cen t ra l  System S u p p l i e r ,  and CM/C. As p a r t  o f  

t h e  p l an ,  t h e  I&CS Managing Cont rac to r  must be i ns t r umen ta l  i n  a t  l e a s t  t h e  

f o l l o w i n g  a c t i v i t i e s :  



Central  Contro l  System 

O I n i t i a t i n g  t i m e l y  and e f f i c i e n t  t r a n s f e r  o f  Centra l  Contro l  System 

in fo rma t ion  across I C R C ,  Area Contr-actor, Centra l  System Suppl ier ,  

and CM/C i n te r faces ;  

O Main ta in ing  the  proper f l ow  o f  in fo rmat ion  (schedules, s ta tus  repor ts ,  

and meeting notes) t o  the  I C R C  I&CS Pro jec t  Manager t o  ensure adequate 

documentation and d i s t r i b u t i o n  o f  p r o j e c t  and techn ica l  decis ions;  

O A c t i v e l y  p a r t i c i p a t i n g  i n  the eva lua t ion  o f  t he  Central  Control  

System du r ing  preshipment t e s t i n g ;  
O Ensuring t h a t  spare p a r t s  have been adequately def ined and acquired; 
O Ensuring t h a t  operator  t r a i n i n g  has been developed adequately and i s  

a v a i l a b l e  i n  con junc t ion  w i t h  labor  schedules f o r  the  operat ions; 
O Ensuring t h a t  appropr iate i n s t a l l a t i o n  and maintenance have been 

ar.r.dllyt!d Tur. r; tartiup and long-term opera t i  on o f  the Centra l  Control  

Systems i n  l i a i s o n  w i t h  the  appropr iate Purchasing groups; 
o Ensuring t h a t  adequate t.t?chnical assistance i s  prov ided dur ing  

i n s t a l l a t i o n  and s ta r t -up  o f  t he  Central  Contro l  System. 
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2. COST PLANS 

The f o l l o w i n g  c o s t  p l a n  da ta  from the  O r i g i n a l  Base l ine  f o r  t h e  Cent ra l  

Con t ro l  System, Work Breakdown S t r u c t u r e  element 1 .4 .2  a re  i nc l uded  f o r  re fe rence .  

They were coord ina ted  and compi led by t h e  I n t e r n a t i o n a l  Coal R e f i n i n g  Company 

( I C R C )  based on eng ineer ing ,  vendor eng ineer ing  and equipment c o s t  est imates 

developed by Johnson Cont ro ls ,  I nc . ,  a  c o n s t r u c t i o n  c o s t  es t ima te  developed by 

Stone :and Webster Engineer ing Corporat ion,  and a  Phase I and I 1  suppor t  es t imate  

developed by I C R C .  Th i s  c o s t  p l a n  da ta  d i d  n o t  i n c l u d e  any al lowance f o r  

cont ingency.  

The Cost Plans were presented i n  f i r s t  q u a r t e r  FY 82 and esca la ted  cos ts  

i n  t h e  f o l l o w i n g  formats :  

Phase I - Level I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  

Level IV'WBS Summary - Escala ted do1 l a r s  

O rgan i za t i ona l  Breakdown s t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82 

do1 1  a r s '  

O rgan i za t i ona l  ~ r e a k d o w n  S t r u c t u r e  Summary - Esca la ted  do1 1  a r s  

Phase I 1  - Level  I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  

Level I V  WBS Summary - Escala ted d o l l a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82 

do1 1  a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - Esca la ted  d o l l a r s  

The esca la ted  cos t s  were developed us i ng  t h e  f o l l o w i n g  r a t e s  compounded 

y e a r l y :  10% f o r  FY 82 and FY 83, 9% f o r  FY 84 and FY 85 and 8% t h e r e a f t e r .  

Esca la t i on  on equipment had been c a l c u l a t e d  based on a  committed bas i s  and 

d i s t r i b u t e d  on a  cash f l o w  bas i s .  

The c a p i t a l  cos t s ,  i n  f i r s t  q u a r t e r  FY 82 d o l l a r s ,  f o r  t h e  Cent ra l  Con t ro l  

System d i d  n o t  change d u r i n g  t h e  Post -Basel ine pe r i od .  No a t tempt  has been 

made t o  esca la te  t h e  cos ts  o r  t o  develop new c o s t  p l ans  because o f  t h e  l a c k  of 

a d e f i n i t i v e  p r o j e c t  schedule and agreed e s c a l a t i o n  f a c t o r s .  
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3. MILESTONE SCHEDULES 

The O r i g i n a l  P r o j e c t  Master schedule, inc luded  here, showed des ign and 

procurement mi lestones f o r  t h e  Cent ra l  c o n t r o l  System, WBS element 1.4.2. A 

ba r  c h a r t  format  g r a p h i c a l l y  d e p i c t e d . t h e  scheduled, p r e d i c t e d  and ac tua l  

occurrence dates; i t  was supported by a computer ized t a b u l a t i o n  o f  t he  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  . . from the  In te rmed ia te  

Schedule developed by I C R C  w i t h  i n p u t  f rom Johnson Cont ro ls ,  I nc .  

The schedule inc luded  DOE imposed r e s t r a i n t s  on t h e  beg inn ing  o f  purchas ing 

a c t i v i t i e s  and i n d i c a t e s  d e l i v e r y  o f  t h e  c o n t r o l  System between A p r i l  and June 

1985. 

The 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 

considered i n  t he  development o f  any new p r e l i m i n a r y  schedules s ince  t he re  i s  

no c u r r e n t  schedule f o r  t he  resumption and complet ion o f  t he  S R C - I  P ro j ec t .  
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A. TECHNICAL SCOPE 

Chapter V I  P r o j e c t  Management and Support  (WBS 1 .5 )  

< .  

1. PROJECT MANAGEMENT (WBS 1.5 .1)  

D e t a i l e d  design, procurement, and c o n s t r u c t i o n  o f  t h e  Demonstrat ion P l a n t  

f a l l s  under t h e  domain o f  P r o j e c t  Management. Th i s  group w i l l  pe r fo rm a l l  

a c t i v i t i e s  necessary t o  e f f e c t i v e l y  p lan ,  s t a f f ,  coord ina te ,  and execute 

des ign and c o n s t r u c t i o n  o f  t h e  p l a n t .  

The 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  o f  P r o j e c t  Management a re  t o  prepare t h e  

P r o j e c t  procedures and des ign standards ; . t o  moni tor ,  coo rd i  nate  , and i n t e g r a t e  

design, procurement, and c o n s t r u c t i o n  a c t i v i t j e s  o f  t h e  Area Cont rac to rs  and 

CM/C and t o  d i s t r i b u t e  and handle documents generated by  Area Cont rac to rs  and 

t h e  CM/C r e l a t i v e  t o  p l a n t  des ign and cons t ruc t i on .  

a. P r o j e c t  -Adm in i s t r a t i on  

P r o j e c t  A d m i n i s t r a t i o n  es tab l i shes  and manages a document c o n t r o l  cen te r  

and system t o  ensure p roper  and t i m e l y  f l o w  o f  i n f o r m a t i o n  t o  va r ious  f u n c t i o n a l  

departments w i t h i n  I C R C  and i t s  t i m e l y  r e t u r n  t o  Area Cont rac to rs ,  t h e  CM/C 

and DOE. The document c o n t r o l  systems o f  t he  Area Cont rac to rs  and t h e  CM/C 

w i l l  be aud i t ed  by I C R C  p e r i o d i c a l l y  t o  ensure t h e i r  adequacy and e f f e c t i v e  

implementat ion.  A c e n t r a l  f i l i n g  system i s  admin is te red  t o  ensure t h a t  p r o j e c t  

records  a re  ma in ta ined  p r o p e r l y  and i n f o rma t i on  can be r e t r i e v e d  e a s i l y .  Word 

process ing,  drawing reproduc t ion ,  and p r i n t i n g  f a c i l i t i e s  a re  s t a f f e d  and 

managcd. 

P r o j e c t  A d m i n i s t r a t i o n  a l s o  prepares and d i s t r i b u t e s  Master P r o j e c t  

Procedures t o  gu ide  t h e  a d m i n i s t r a t i v e  f unc t i ons  o f  I C R C  and i t s  subcont ractors .  

The procedures cover  such sub jec t s  as document c o n t r o l ,  equipment procurement 

r e s p o n s i b i l i t i e s ,  i n t e r f a c e  drawings and t i e - i n  l i s t s ,  ope ra t i ng  manuals, 

spare p a r t s  and spec ia l  t o o l  requirements,  Process Hazards Reviews, F i r s t  and 

S ~ c n n d  M i l es tone  Reviews, r e l i a b i l i t y  analyses, and C r i t i c a l  Technology. 

b. P r o j e c t  Design 

The p r e p a r a t i o n  o f  General Engineer ing S p e c i f i c a t i o n s  and major equipment 

des ign standards f o r  use by subcont ractors  i s  t he  r e s p o n s i b i l i t y  o f  P r o j e c t  



Pro jec t  Management 

Design, which repo r t s  t o  P ro jec t  Management. The .spec i f i ca t i ons  apply t o  a l l  

engineer ing d i s c i p l i n e s ,  i n c l u d i n g  c i v i l ,  s t r u c t u r a l  and a r c h i t e c t u r a l ,  p ip ing ,  

e l e c t r i c a l ,  and inst rumentat ion.  Requirements f o r  i tems ranging from earthwork, 

. concrete, and fencing t o  p ipe,  valves, e l e c t r i c a l  substat ions,  f l ow  meters, 

and i n s u l a t i o n  are  covered. The equipment design standards spec i fy  mechanical 

design c r i t e r i a  and f a b r i c a t i o n  codes t h a t  apply t o  pressure vessels.and 

' tanks,  hea t - t rans fe r  equipment, r o t a t i n g  machinery, p i p i n g  and p i p i n g  components, 

e l e c t r i c a l  equipment, ins t rumenta t ion  and con t ro l  systems, bu i l d ings  and 

s t ruc tu res ,  and ma te r ia l  handl ing equipment. 

The engineer ing design work o f  the subcontractors i s  reviewed f o r  compliance 

t o  s p e c i f i c a t i o n s  and design standards, and qua1 i t y  assurance assessme'nts w i  11 

be checked. C r i t i c a l  Technology Equipment poses a  s i g n i f i c a n t  techn ica l  r i s k  

t o  t h e  Demonstration P l a n t ' s  success; w i thout  process o r  equipment mod i f i ca t ions  

t h a t  exceed t h e  o v e r a l l  budget o r  schedule requirements, such r i s k s  could 

prevent  t he  achievement o f  major ob jec t ives .  C r i t i c a l  Technology Equipment 

and Processes w i l l  be subjected t o  more d e t a i l e d  reviews i n  order t o  recommend 

a c t i o n  t o  reduce t h e  techn ica l  r i s k  t o  an acceptable l e v e l ,  and t o  ensure 

acceptance by the  I C R C  Hazards Review Committee. 

c. P ro jec t  Coordinat ion 

P r o j e c t  Management def ines,  moni tors,  coordinates, revlews, and approves 

t h e  work o f  t he  Area Contractors i n  p repar ing  the d e t a i l e d  design o f  the  

f a c i l i t i e s  and i n  a l l  procurement a c t i v i t i e s .  The Contractor Work Breakdown 

S t ruc tu re  (CWBS), budqets f o r  cos t  est imates and forecasts,  and schedules f o r  

measuring performance have been and w i l l  cont inue t o  be agreed upon. The 

work, budgets, schedules, and performance o f  the CM/C are monitored, reviewed, 

and approved siai l d r l y .  

I n  o rder  t o  promote the  ob jec t i ves  o f  the p ro jec t ,  P ro jec t  Management 

seeks and obta ins  advice, concurrence and approval from o ther  I C R C  groups on 

techn ica l ,  opera t iona l ,  f i n a n c i a l  and con t rac t  matters. 

Cost and schedule data prepared and submitted by the Area Subcontractors 

and the  CM/C are reviewed and approved t o  ensure performance i n  a  t i m e l y  

manner according t o  approved budgets and schedules. Engineering Change Proposals 

(ECPs) submitted by subcontractors are reviewed and approved, and t ime ly ,  

accurate logs are maintained t o  f a c i l i t a t e  sound cos t  forecast ing.  Company 
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home o f f i c e  cos t s  i n  t h e  p r o j e c t  management area o f  r e s p o n s i b i l i t y  a re  a l s o  

forecasted.  

Th i s  group a l s o  coord ina tes  q u a l i t y  assurance assessments and s a f e t y  

rev iews performed by t h e  Area Contractors  and I C R C  so t h a t  they  a re  performed 

on t ime. The e f f o r t s  o f  each Area Cont rac to r  a re  coo rd i na ted  and i n t e r f a c e d  

w i t h  o t h e r  Area Cont rac to rs  and t h e  CM/C. Feedstock, p roduc t ,  u t i l i t y ,  and 

waste-stream da ta  on q u a n t i t i e s  and c o n d i t i o n s  must be in terchanged between 

Area Cont rac to rs .  T i e - i n  p o i n t s  f o r  p i p i n g ,  w i r i n g ,  s t r u c t u r e s ,  and roads 

must be i n t e r f a c e d  a lso .  I n d i v i d u a l  area p l o t  p l ans  must be i n t e g r a t e d  i n t o  

an optimum f a c i l i t y  p l o t  p l a n  t o  p rov i de  c o n s t r u c t a b i l i t y ,  o p e r a b i l i t y ,  access 

f o r  maintenance and r e p a i r ,  and an economic arrangement. C o n s t r u c t a b i l i t y  

rev iews w i l l  be undertaken i n  concer t  w i t h  t h e  Area Cont rac to rs  and t h e  CM/C. 

P r o j e c t  Cons t ruc t i on  

P r o j e c t  Management w i l l  a s s i s t  t he  CM/C i n  i t s  e f f o r t s  w i t h  l o c a l  author-  

i t i e s  t o  e s t a b l i s h  t h e  s i t e .  The progress and c o s t  o f  c o n s t r u c t i o n  w i l l  be 

moni tored th rough  t h e  management c o n t r o l  systems o f  t h e  CM/C t o  ensure adequate 

and acceptab le  performance r e l a t i v e  t o  c o s t  and schedule. C r i t i c a l  equipment 

d e l i v e r i e s  w i l l  be moni tored so they  can be expedi ted on a  t i m e l y  bas is .  

P r o j e c t  Management a l s o  w i l l  mon i to r  t h e  q u a l i t y  o f  t h e  c o n s t r u c t i o n  work 

t o  guarantee t h a t  i t  i s  o f  h i g h  q u a l i t y  and complies w i t h  a l l  standards,  

s p e c i f i c a t i o n s ,  des ign c r i t e r i a ,  and drawings. The q u a l i t y  c o n t r o l  a c t i v i t i e s  

o f  t h e  CM/C, Area Cont rac to rs  and I C R C  w i l l  be coord ina ted  so t h a t  t echn i ca l  

problems a re  reviewed on t ime.  Any known d e f i c i e n c i e s  w i l l  t hen  be cor rec ted .  

P r o d u c t i v i t y  of t h e  c o n s t r u c t i o n  c r a f t s  w i l l  be moni tored and improved if 

necessary. Adequate s u r v e i l l a n c e  w i l l  be p rov ided  t o  ensure t h a t  t h e  workplace 

i s  safe,  t h a t  s a f e t y  programs a re  observed, and t h a t  t h e  work i s  performed 

p ro fess i ona l  ly .  

C e r t i f i c a t i o n  w i l l  be p rov ided  when t h e  CM/C1s c o n s t r u c t i o n  work i s  

complete and ready f n r  acceptance. 

e. P r o j e c t  Procurement 

E f f e c t i v e  procurement p lans  and s t r a t e g i e s  w i l l  be developed and implemented. 

The purchase needs o f  t h e  p r o j e c t ,  i n c l u d i n g  p r i c e ,  performance, d e l i v e r y ,  

q u a l i t y ,  and se rv i ce ,  w i l l  be met a t  t h e  lowest  u l t i m a t e  cos t .  
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The procurement p l ans  and a c t i v i t i e s  o f  t h e  Area Cont rac to rs  and CM/C 

w i l l  be reviewed t o  ensure t h a t  purchases a re  made i n  t h e  b e s t  i n t e r e s t s  o f  

I C R C  and DOE and t o  ensure compliance w i t h  approved procurement procedures, 

f e d e r a l  and DOE procurement r e g u l a t i o n s ,  and pr ime c o n t r a c t  requirements.  

Compliance w i t h  Small Business and Disadvantaged Business p lans  and goals  and 

government source requi rements w i l l  be monitored. 

Purchasi,ng, exped i t i ng ,  and t r a f f i c  a c t i v i t i e s  o f  a l l  subcon t rac to rs  w i l l  

be coord ina ted  and i n t e g r a t e d  t o  ensure c o m p a t i b i l i t y  w i t h  o v e r a l l  p r o j e c t  

requirements.  P r o j e c t  Procurement w i l l  a l so  rev iew and approve nego t i a t i ons ,  

con t rac t s ,  and amendments f o r  t h e  subcontracts .  

f. P r o j e c t  Account ing 

P r o j e c t  Account ing w i l l  perform account ing, budget ing, fo recas t ing ,  

ana l ys i s ,  and r e p o r t i n g  o f  p r o j e c t  cos t s  f o r  I C R C  and t h e  o v e r a l l  S R C - I  p r o j e c t .  

Systems f o r  c o l l e c t i o n  and r e p o r t i n g  cos t s  w i l l  be implemented and mainta ined 

t o  guarantee t i m e l y  and accurate f l o w  o f  i n f o rma t i on .  P r o j e c t  cos t s  w i l l  be 

r e p o r t e d  on a conso l i da ted  bas is .  

P r o j e c t  Account ing w i l l  mon i to r  and assess t he  adequacy o t  t he  c o s t  

management systems o f  a l l  subcontractors ,  and analyze cos ts ,  v e r i f y  p r o j e c t  

cos t s ,  and i d e n t i f y  c o s t  var iances and t rends  as necessary. A l l  p r o j e c t - r e l a t e d  

f i n a n c i a l  and f und ing  documents w i l l  be prepared f o r  submission t o  DOE. These 

documents inc lude :  f i s c a l  yea r  budgets; c o s t  and manpower p lans ;  monthly c o s t  

and manpower repo r t s ;  c o s t  performance repo r t s ;  and c o n t r a c t  p r i c i n g  proposals  

(Opt ional  Form 60). The f l o w  o f  da ta  r e q u i r e d  t o  conso l i da te  p r o j e c t - r e l a t e d  

c o s t  r e p o r t s  w j l l  be coordinate'd f o r  bo th  i n t e r n a l  and ex te rna l  use. Necessary 

p r o j e c t - r e l a t e d  f i n a n c i a l  and economic analyses w i l l  be performed, by us ing  

c h a r t s  and graphs. 

g. Performance Measurement 

Performance and c o n f i g i ~ r a t i o n  management. and cost e s t i m a t i o n  a re  t h e  

r e s p o n s i b i l i t i e s  o f  Management Systems, who work i n  con junc t i on  w i t h  P r o j e c t  

Management. The group w i l l  e f f e c t i v e l y  p l an ,  s t a f f ,  coord ina te ,  and measure 

t h e  c o s t  and schedule performance o f  t h e  Area Contractors  and the,CM/C. 

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  of Management Systems w i l l  i n c l ude  t he  f o l l o w i n g :  
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O Prepar ing  an o v e r a l l  p r o j e c t  schedule which w i l l  be used t o  e s t a b l i s h  

p r i o r i t i e s  f o r  t e c h n i c a l  dec i s i ons  and t o  mon i to r  t h e  progress o f  

I C R C  and Area Cont rac to rs  

O M a i n t a i n i n g  an independent overview o f  t h e  p r o j e c t  c o s t  and schedule 

and r e p o r t  impending problems t o  sen io r  management 

O E s t a b l i s h i n g  and m a i n t a i n i n g  a  complete s e t  o f  Management Systems 

Procedures f o r  I C R C ,  Area Cont rac to r ,  and CM/C compliance 

" E s t a b l i s h i n g  o f  c o n f i g u r a t i o n  Management/Change Cont ro l  procedures 

t o  c o n t r o l  changes t o  t h e  P r o j e c t  Base l ine  

M o n i t o r i n g  I C R C ,  Area Cont rac to r ,  and CM/C compliance w i t h  Cost/  

Schedule Con t ro l  System C r i t e r i a  

The procedures o f  t h e  Area Cont rac to rs  and t h e  CM/C w i l l  be mon i to red  f o r  

compliance w i t h  t h e  Master P r o j e c t  Procedures. Cost and schedule .analyses 

w i l l  be prepared and any necessary c o r r e c t i v e  a c t i o n s  w i l l  be recommended t o  

P r o j e c t  Management. High1 i g h t s  o f  t h e  s t a t u s  o f  p r o j e c t  cos t s  and schedules 

w i l l  be p rov i ded  t o  I C R C  sen io r  management and DOE t o  ensure th2.t  t h e  c o s t  and 

schedule impacts o f  dec i s i ons  a re  known. Before t h e y  a re  awa,-ded, c o n t r a c t u a l  

and purchase-order commitments w i l l  be rev iewed t o  eva lua te  compliance w i t h  

budgets and schedules. I n f o r m a t i o n  w i l l  be p rov i ded  t o  t h e  Finance Department 

f o r  p repa r i ng  f i n a n c i a l  statements,  budgets, f o r e c a s t s ,  and r e p o r t s  t o  DOE. 

To v e r i f y  subcon t rac to r  Engineer ing Change Proposals,  and i n t e r n a l  I C R C  

es t imates,  independent c o s t  est imates w i  11 be prepared, as r equ i r ed .  A c o n t r o l  

l o g  f o r  budget changes i s  mainta ined,  i n c l u d i n g  t h e  c u r r e n t  s t a t u s  o f  t h e  

b*dget base l i ne ,  management . reserve, u n d i s t r i b u t e d  budget,  and Eng ineer ing  

Change Proposals under eons idera t ion .  

Management Systems w i l l  a l s o  supply  e s t i m a t i n g  ph i losophy  da ta  t o  groups 

p repa r i ng  management p l ans  o r  o t h e r  c o n t r o l  documentat ion f o r  DOE. P repa ra t i on  

and rev iew o f  c a p i t a l - c o s t  es t imates f o r  t r a d e - o f f  studi 'es w i l l  be coo rd i na ted  

w i t h  Economic Eva lua t ion .  F i e l d  c o n s t r u c t i o n  cos ts  and p r o d u c t i v i t y  t rends  

and cos ts  and schedules w i l l  be eva luated f o r  I C R C '  s  P r o j e c t  Manager o f  Con- 

s t r u c t i o n .  
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h. Cont rac t  Management 

Prepara t ion ,  n e g o t i a t i o n ,  and maintenance o f  key S R C - I  p r o j e c t  con t rac t s  

i n  conformance w i t h  government p o l  i c y  and procedure wi 11 be coord ina ted  and 

admin is te red  by  Contract '  Management t o  ensure compliance. A l l  aspects o f  

i n d i v i d u a l  c o n t r a c t s  w i l l  be managed. Procedures f o r  re imburs ing  subcontractors  

w i l l  be developed, documentation w i l l  be maintained, and i n t e r f a c i n g  between 

I C R C ,  DOE, and subcont rac to rs  w i l l  be coord inated.  Also, proposals  t o  DOE f o r  

p r o j e c t  work w i l l  be developed, submit ted, and negot ia ted  by Cont rac t  Management. 
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2. ADMINISTRATION AND ' PLANNING (WBS 1 .5 .2 )  

A d m i n i s t r a t i o n  (WBS 1.5 .2 .11 

A d m i n i s t r a t i o n  o f  t h e  SRC-I P r o j e c t  w i l l  be d i r e c t e d  n o t  o n l y  toward 

success fu l  comp le t ion  o f  each phase o f  t h e  work, b u t  a l s o  toward encompassing 

any a c t i v i t i e s  necessary t o  con t inue  t h e  work th rough  succeeding phases and t o  

eva lua te  t h e  commerc ia l i za t ion  o f  t h e  SRC-I process. . A d m i n i s t r a t i v e  personnel  

w i l l  pe r fo rm a l l  a c t i v i t i e s  necessary t o  e f f e c t i v e l y  p lan,  organize,  s t a f f ,  

and execute a l l  work on t h e  SRC-I P ro j ec t .  A d m i n i s t r a t i o n  represen ts  I C R C  and 

i t s  i n d u s t r i a l  p a r t n e r s  i n  t h e  i n t e r f a c e s  w i t h  t h e  DOE and o t h e r  government 

agencies and w i t h  i t s  subcont ractors .  

The p r ima ry  r e s p o n s i b i l i t y  i s  t o  ensure compliance w i t h  t h e  DOE/ICRC 

Cont rac t .  Th i s  i nvo l ves  management p lann ing ,  base l i ne  p repa ra t i on ,  and sub- 

sequent mon i t o r i ng ,  s i t e  a c q u i s i t i o n ,  des ign,  procurement, cons t ruc t i on ,  

q u a l i t y  assurance, subcon t rac t  management, expend i tu re  c o n t r o l ,  and commercial 

development o f  SRC products .  As t h e  Prime Cont rac to r ,  ICRC's management i s  

r espons ib l e  f o r  p repa r i ng  and p r o v i d i n g  a l l  d e l i v e r a b l e s  t o  DOE accord ing  t o  

t h e  Cont rac t .  I n  a d d i t i o n ,  I C R C  w i l l  h i r e  and develop app rop r i a t e  management 

personnel  hav ing  t h e  s k i l l s ,  exper ience and t r a i n i n g  needed t o  manage t h e  

company and t h e  S R C - I  P r o j e c t  and t o  per fo rm t h e  genera l  tasks  j u s t  descr ibed.  

Human Resources. The Human Resources Department must m a i n t a i n  t h e  p ro fes -  

s i o n a l  standards o f  I C R C  personnel  by work ing  w i t h  managers t o  r e c r u i t  q u a l i f i e d  

personnel  f o r  openings, making formal  o f f e r s  o f  employment, and c o o r d i n a t i n g  

t h e  r e l o c a t i o n  o f  employees. T h i s  department w i  11 work w i t h  departmental  

managers t o  develop annual s a l a r y  p lans  and ma in ta i n  c u r r e n t  p o s i t i o n  desc r i p -  

t i o n s .  R e s p o n s i b i l i t i e s  i n c l u d e  develop ing and a d m i n i s t e r i n g  t h e  s a l a r y  and 

b e n e f i t  programs and o t h e r  employee r e l a t i o n s  procedures,  in-house t r a i n i n g  

and development programs, i n d i v i d u a l  employee personal  development p lans ,  and 

depart.ment.al o r g a n i z a t i o n  p l a n s  and improvements. 

A key f a c t o r  i n  t h e  success o f  t h e  SRC-I p r o j e c t  w i l l  be t he  employment 

o f  s k i l l e d  personnel  a t  t h e  p l a n t .  To t h i s  end, t h e  Human Resources Department 

w i l l  a s s i s t  t he  Manufac tu r ing  Department i n  c o o r d i n a t i n g  t r a i n i n g  programs f o r  

p l a n t  ope ra t i ng  and maintenance personnel .  Also,  i t  w i l l  i n t e r f a c e  w i t h  l a b o r  

and management, n e g o t i a t e  l a b o r  agreements, where app rop r i a t e ,  and develop an 

equal o p p o r t u n i t y  employment program and a f f i r m a t i v e  a c t i o n  p l a n  t o  meet t he  

o b j e c t i v e s  f o r  employment and promot ion o f  m i n o r i t i e s .  

V l -  / 
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Finance. The Finance Department implements and ma in ta ins  t h e  c o s t  c o l l e c -  

t i o n  and r e p o r t i n g  procedures and systems f o r  I C R C  and t h e  o v e r a l l  p r o j e c t  t o  

ensure t he  t i m e l y  and accura te  f l o w  o f  i n f o r m a t i o n  and t o  s a t i s f y  t h e  r equ i r e -  

ments o f  p r o j e c t  management f o r  c o s t  r e p o r t s  i n  accordance w i t h  DOE'S r e p o r t i n g  

gu ide l i nes .  A lso,  t h e  department moni tors  I C R C  and Area Cont rac to rs  t o  ensure 

t h a t  a l l  c o s t s  a r e  be ing  r e p o r t e d  accura te ly .  

The Account ing Sec t i on  prepares ICRC's f i n a n c i a l  statements,  budgets,  

f o recas t s ,  and a l l  r e p o r t s  t o  t h e  government i n v o l v i n g  f i n a n c i a l  and c o s t  

i n f o r m a t i o n  f rom i n p u t s  supp l i ed  by appropr ia te ,  r espons ib l e  managers. Th is  

s e c t i o n  w i l l  p repare a l l  o f  t h e  t a x - r e t u r n  and o the r  government forms t h a t  

r e q u i r e  f i n a n c i a l  i n p u t .  Account ing w i l l  a l s o  e s t a b l i s h  and implement procedures 

f o r  t he  c o l l e c t i o n  of I C R C  data;  r eco rd i ng  and r e p o r t i n g  o f  account ing t r a n s -  

ac t i ons ,  i n c l u d i n g  accounts payable,  accounts r ece i vab le ,  and p a y r o l l ;  and a l l  

asse t ,  l i a b i l i t y ,  revenue, and expense a c t i v i t i e s .  I t  w i l l  e s t a b l i s h  and 

m a i n t a i n  accoun t ing  c o n t r o l  o f  ICRC's assets ,  l i a b i l i t i e s ,  revenues, and 

expenses. 

Account ing w i l l  manage a l l  government p r o p e r t y  possessed by I C R C  and w i l l  

assess t he  e f f o r t s  and compl iance w i t h  con t rac tua l  requirements by a l l  subcon- 

t r a c t o r s  and Area Cont rac to rs  which a re  r e q u i r e d  by t h e i r  c o n t r a c t s  w i t h  I C R C .  

These f u n c t i o n s  w i l l  i n c l ude :  t h e  p repa ra t i on  of a Proper ty  Manual; c o n t r o l  

o f  t h e  p rope r t y  and r e c o r d  keeping; s u r v e i l l a n c e  o f  Area Cont rac to r  and subcon- 

t r a c t o r  procedures ; t h e  c o n t r o l s  , reco rd  keeping and r e p o r t i  nq; and p repa ra t i on  

o f  r e p o r t s  r e q u i r e d  b y  DOE. 

The Finance Department w i l l  ma in ta i n  records o f  f und ing  and those records 

r e q u i r e d  t o  suppor t  expend i tu res  t h a t  a r e  Made a g d j i i s t  a u t h b r l z e d  funding. 

The m o d i f i e d  l e t t e r  o f  c r e d i t  w i l l  be used t o  process cos t s  t o r  payment w i t h  

government funds. Reports w i l l  be generated as t o  t h e  types o f  c o s t s ,  i . e . , '  

l a b o r ,  overhead, subcon t rac t  c o s t s ,  e tc .  f o r  which t h e  government has reimbursed 

I C R C .  A lso,  Finance w i l l  m a i n t a i n  records and r e p o r t s  t o  suppor t  t h e  s p l i t  i n  

f u n d i n g  between OPEX and PACE funds. 

The Finance Department w i l l  asseFs t h e  f i n a n c i a l  aspects and e f f e c t s  o f  

I C R C  c o n t r a c t s ,  and e s t a b l i s h  and implement I C R C  a d m i n i s t r a t i v e  procedures,  

p r a c t i c e s ,  and r e q u i r e d  forms. A1 so, Finance w i  11 implement procedures f o r  

i n t e r n a l  a u d i t s  o f  t h e  f i n a n c i a l  and account ing systems, procedures,  and 

a c t i v i t i e s  o f  I C R C  and i t s  subcon t rac to rs .  

I n  accordance w i t h  t h e  DOE agreement, t h e  Finance Department w i l l  eva lua te  

a d d i t i o n a l  e q u i t y  p a r t n e r s  f o r  t h e  p r o j e c t  and exp lo re  a l t e r n a t e  f i n a n c i n g  

proposals  f o r  t h i s  p r o j e c t .  
'JI-8 
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I n f o r m a t i o n  Systems. The I n f o r m a t i o n  Systems Department develops and 

ma in ta ins  a  c o s t - c o l l e c t i o n  system t o  ensure t h e  t i m e l y  and accura te  f l o w  o f  

i n f o rma t i on .  The department w i l l  a s s i s t  i n . assess ing  subcon t rac to r  cos t -  

management systems; ana l yz i ng  systems and opera t ions  requi rements  as requested 

by management; r ev i ew ing  and approv ing a l l  requests  f o r  new e l e c t r o n i c  da ta  

p rocess ing  (EDP) hardware and sof tware;  and p r o v i d i n g  systems and programming 

adv ice and e x p e r t i s e  t o  va r i ous  user  departments. 

Legal. The Legal Department p rov ides  genera l  l e g a l  and i n t e l l e c t u a l  

p r o p e r t y  law se rv i ces ,  i n c l u d i n g  hand l i ng  o f  pa ten t s ,  l i censes ,  know-how/ 

p r o p r i e t a r y  da ta / t rade  secre ts ,  secrecy/nondisc losure mat te rs ,  trademarks/ 

t r a d e  names, and copy r i gh t s .  

I t  prepares and/or approves a l l  c o n t r a c t s  executed by I C R C  and ma in ta ins  

t h e  co rpo ra te  f i l e  o f  o r i g i n a l s  o f  a l l  executed con t rac t s .  Th is  department 

represen ts  I C R C  i n  a l l  l i t i g a t i o n  and ensures t h a t  systems do e x i s t  t o  e f f e c t  

compliance w i t h  t h e  DOE agreement and a l l  o t h e r  con t rac t s .  

T rans fe r  o f  Technology and P u b l i c  A f f a i r s .  I C R C  w i l l  t r a n s f e r  c e r t a i n  

technology t o  t h e  p u b l i c  domain on a  n a t i o n a l  bas i s  i n  accordance w i t h  t h e  

agreement w i t h  DOE. A Technology T rans fe r  P lan  has been developed and imple- 

mented t o  ensure t he  t r a n s f e r  o f  process,  end-use, and end-product informati 'on. 

I C R C  has es tab l i shed  a  P u b l i c  A f f a i r s  Program f o r  i n t e r f a c i n g  w i t h  those 

who a re  i n t e r e s t e d  o r  i n v o l v e d  i n  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,  i n c l u d i n g  environmental  groups, l a b o r ,  and i n d u s t r y ,  and t h e  

news media. The P u b l i c  A f f a i r s  Program i nvo l ves  i n t e r f a c e s  w i t h  p u b l i c  and 

p r i v a t e  agencies,  o rgan i za t i ons ,  and groups t h a t  a re  i n  a  p o s i t i o n  t o  f u r t h e r  

d isseminate and enhance p u b l i c  suppor t  and acceptance o f  t h e  Demonstrat ion 

P l a n t  and i t s  p roduc ts .  The program prov ides  i n f o r m a t i o n  t o  and i n t e r a c t s  

w i t h  t h e  landowners and t h e  p u b l i c  a t  t h e  se l ec ted  s i t e  i n  Newman, Kentucky. 

I C R C  p rov ides  t e c h n i c a l  and o t h e r  i n f o r m a t i o n  concern ing t h e  S R C - I  P r o j e c t ,  

i t s  processes, p roduc ts ,  and t h e i r  end uses t o  t h e  committees, o f f i c e s ,  and 

o the r  o rgan i za t i ons  o f  t h e  U. S. Congress and F.edera1 Admini s t r a t t o n  i n  Washington, 

D.C. A lso,  t h e  P u b l i c  A f f a i r s  Department p rov ides  i n f o rma t i on  and i n t e r f a c e s  

w i t h  t h e  l o c a l  and s t a t e  governments o f  Kentucky r ega rd i ng  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. 

%po r t  Serv ices.  I C R C  p rov ides  suppor t  f o r  c o n s u l t i n g  c o n t r a c t o r s  and 

o the rs  des ignated by t he  DOE, by f u r n i s h i n g  such personnel  w i t h  o f f i c e  space 

and necessary a n c i l l a r y  se rv ices .  Support  se r v i ces  necessary f o r  e f f i c i e n t  
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o p e r a t i o n  i n c l u d e ,  b u t  a re  n o t  be l i m i t e d  t o :  b u i l d i n g  r e n t a l  and c l ean ing  

se rv i ces ;  c o p i e r  and r e p r o d u c t i o n  se r v i ces ;  t h e  supply  and c o n t r o l  o f  genera l  

o f f i c e  supp l i es ;  communication se rv ices ;  c a f e t e r i a  se r v i ces ;  and s e c u r i t y  

se r v i ces .  These f u n c t i o n s  a re  c u r r e n t l y  p rov i ded  a t  ICRC1s main o f f i c e  and 

w i l l  be p rov i ded  a t  t h e  p l a n t  s i t e .  

b. P lann ing  (WBS 1 .5 .2 .2 )  

The P lann ing  Group i s  r espons ib l e  f o r  commercial and market a n a l y s i s  

a c t i v i t i e s  t h a t  p r o v i d e  research da ta  needed t o  d e f i n e  markets f o r  demonstrat ion- 

and commercial - p l  a n t  p roduc ts .  A S t r a t e g i c  P lann ing  Program wi  11 be developed 

and implemented. Work i nc l udes  e v a l u a t i n g  t h e  t e c h n i c a l  f e a s i b i l i t y ,  economic 

v i a b i l i t y ,  and env i ronmenta l  a c c e p t a b i l i t y  o f  SRC-I p roduc ts  i n  va r jous  energy 

markets .  

The Demonst ra t ion P l a n t  and Commercial P l a n t  economics a re  be ing  and w i l l  

con t i nue  t o  be analyzed i n  d e t a i l  t o  eva lua te  t h e  economic v i a b i l i t y  o f  t h e  

SRC-I technology.  Assessing t h e  economics o f  t h e  Commercial P l a n t  may s i g n i f -  

i c a n t l y  impact  t h e  opera t ions  and m o d i f i c a t i o n s  o f  t h e  Demonstrat ion P lan t ,  

and w i l l  fo rm t h e  b a s i s  f o r  commerc ia l i za t ion  o f  t h e  SRC-1,technology. 

The p1 anning e f f o r t s  a re  ca tego r i zed  under t h r e e  major  a c t i v i t i e s :  

commercial development, bus iness a n a l y s i s ,  and s t r a t e g i c  p lann ing .  

Commercial Development. A c t i v i t i e s  a re  aimed toward i d e n t i f y i n g  va r i ous  

energy market o p p o r t u n i t i e s  and comparing p roduc t  advantages and.disadvantages. 

New SRC-I p roduc t s  may a l s o  be i d e n t i f i e d  and developed. 

The p r i n c i p a l  a c t i v i t i e s  i nc l ude :  

O deve lop ing  f o r e c a s t s  o f  energy-market c h a r a c t e r i s t i c s ,  i n c l u d i n g  

supply ,  demand, and p r i c e  p r o j e c t i o n s  f o r  raw energy m a t e r i a l s ;  f o r  

s o l i d ,  l i q u i d ,  and gaseous f u e l  p roduc ts ;  and f o r  convers ion tech-  

nologles t h a t  could p o t e n t i a l l y  compete wf t h  t h e  S R C s I  process; 

O deve lop ing  comparat ive economics o f  t h e  f u e l  p roduc ts  and convers ion 

processes i d e n t i f i e d  above; 
O dete rmin ing  t h e  r e l a t i v e  importance o f  va r ious  p roduc t  a t t r i b u t e s  t o  

t h e  purchase d e c i s i o n  o f  t h e  p o t e n t i a l  customer; 
O managing t h e  e f f o r t s  t o  analyze t h e  p o t e n t i a l  f o r  s w i t c h i n g  o f  f u e l s  

w i t h i n  major  energy market sec to r s ;  
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. - 
assess ing t h e  p o t e n t i a l  impact o f  governmental and r e g u l a t o r y  measures 

t h a t  cou ld  a f f e c t  commerc ia l i za t ion  o f  t h e  SRC-I process;  

c h a r a c t e r i z i n g  t h e  s t r u c t u r e  o f  t h e  syn fue l s  i n d u s t r y  and t he  p l a n  

f o r  t h e  commerc ia l i za t ion  o f  t h e  SRC-I process w i t h  r espec t  t o  those 

s t r u c t u r a l  f a c t o r s ;  

cons ide r i ng  t h e  f ' inanc ing a1 t e r n a t i v e s  f o r  SRC-I commerc ia l i za t ion ;  

i n s t i g a t i n g  and managing o f  market a n a l y s i s  subcon t rac ts ;  

e s t a b l i s h i n g  p r i c i n g  p o l i c i e s  and g u i d e l i n e s ;  

i d e n t i f y i n g  p o t e n t i a l  new S R C - I  p roduc ts  and/or markets;  

deve lop ing  p l u s  research ing  and eng ineer ing  t h e  f e a s i b i l i t y  o f  new 

S R C - I  p roduc t  a p p l i c a t i o n s ;  and 

c o o r d i n a t i n g  in te rdepar tmenta l  a c t i v i t i e s  t o  develop p lans  and 

programs f o r  t h e  i n t r o d u c t i o n  o f  new products .  

Business Ana lys is .  A c t i v i t i e s  a re  concen t ra ted  on ana l yz i ng  and' eva lua t i ng  

t he  SRC-I p roduc ts  f rom t h e  Demonstrat ion and Commercial P l an t s  i n  terms o f  

s i ze ,  economics, a l t e r n a t i v e  p roduc t  mix, and p roduc t  cos ts .  A c t i v i t i e s  a l so  

i n c l u d e  l i a i s o n  w i t h  governmental and r e g u l a t o r y  agencies and business management 

suppor t  f o r  I C R C '  s  techn ' ica l  groups. 

Business a n a l y s i s ' a c t i v i t i e s  inc lude ,  b u t  a re  n o t  l i m i t e d  t o  t h e  f o l l o w i n g :  

de te rmin ing  and e v a l u a t i n g  t h e  necessary bas i s  f o r  eva lua t i on ,  

es tab l  i shment, and m o d i f i c a t i o n  o f  f e a s i b l e  S R C - I  p roduc ts  through 

i n t e r n a l  and ex te rna l  sources; 

assess ing government and r e g u l a t o r y  impacts on t h e  SRC-I p r o j e c t  and 

p roduc ts  ; 

e v a l u a t i n g  ope ra t i ng  economics t o  determine p roduc t  cos t s ;  

assess ing a l t e r n a t i v e  p roduc t  mixes, p roduc t i on  cos t s ,  and c o s t  

a1 1  o c a t i  ons t o  determine c o s t  c o n t r o l  1  ed p roduc t  p r i c e s  ; 

e s t a b l i s h i n g  and e v a l u a t i n g  t h e  end-use economics o f  SRC-I p roduc ts ;  

i n s t i g a t i n g  and managing marke t -ana lys is  subcon t rac ts ,  and coo rd i na t i ng  

i n t e rdepa r tmen ta l  a c t i v i t i e s ;  

e v a l u a t i n g  va r i ous  p r i c i n g  s t r u c t u r e s  and formulas f o r  S R C - I  p roduc ts ;  

e v a l u a t i n g  t h e  impact o f  va r ious  f i n a n c i n g  op t i ons  on S R C - I  p r o j e c t  

economics and p roduc t  cos t s ;  
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O managing t h e  p r e p a r a t i o n  o f  app rop r i a t e  r e p o r t s  f o r  DOE, i n t e r n a l  

use, and o u t s i d e  p u b l i c a t i o n s ;  

O c o o r d i n a t i n g  business and market suppor t  w i t h  t e c h n i c a l  groups of 

I C R C ;  

O p r o v i d i n g  l i a i s o n  w i t h  DOE, and c o o r d i n a t i n g  a c t i v i t i e s  w i t h  t.he 

a p p r o p r i a t e  groups o f  DOE and o t h e r  f e d e r a l  and s t a t e  r e g u l a t o r y  

agencies;  and 

O p r o v i d i n g  suppor t  t o  market-development groups f o r  t he  p r e p a r a t i o n  

n f  p roposa ls  t o  government agencies and i n d u s t r i a l  users o f  S R C - I  

p roduc ts .  

S t . r a t . ~ g i r .  P l  anni  nu. The P lann ing  Group w i  11 a1 so develop, imp1 ement and 

adm in i s t e r  a  S t r a t e g i c  P lann ing  Program, which w i l l  i n c l ude :  

O g a t h e r i n y ,  ar ia lys i s ,  arid i~~Ler -p r . t tLdL iu i~  u f  t e ~ l 1 1 1 1 ' ~ d l  , ~ I I V ~ I " O I S T ~ I ~ I - I ~ ~ ~  

and economic da ta  and development o f  p roper  business s t r a t e g y ;  

O work w i t h  o t h e r  I C R C  departments t o  o b t a i n  app rop r i a t e  i n p u t ,  t o  

assess s t r a t e g y ,  and t o  recommend-a l ternat ive s t r a t e g i e s ;  
O a d m i n i s t r a t i o n  o f  t h e  S t r a t e g i c  P lann ing  Program; 
O suppor t  o f  t h e  p l ann ing  work o f  t h e  marke t ing  area; and 

O adv ice  t o  t h e  marke t ing  areas concern ing  ideas and developments, 

w i t h i n  the  i n d u s t r y  o r  eeonomy t h a t  may be o f  p o s s i b l e  i n t e r e s t  o r  

t h a t  may impact t h e  success o f  a  marke t ing  area. 
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3. TECHNICAL SUPPORT (WBS 1 .5 .3 )  

a. Design Conf i rmat ion  (WBS 1.5.3 .1)  I 

Design Conf i rmat ion  w i l l  p r ov i de  e x p e r t i s e  i n  t h e  areas o f  da ta -ana l ys i s  

i ns t r umen ta t i on ,  m a t e r i a l s  s e l e c t i o n ,  c o r r o s i o n  c o n t r o l ,  process-equipment 

des ign,  mechanical equipment rev iew,  process development, and c r i t i c a l  tech-  

nology ana l ys i s .  Such knowledge w i l ' l  he l p  t o  maximize t h e  p r o b a b i l i t y  o f  

successfu l  ope ra t i on  o f  t h e  Demonstrat ion P l a n t  and w i l l  he l p  t o  ensure t h a t  

t h e  h i ghes t  standards o f  o p e r a b i l i t y  and i n t e g r i t y  a re  i nco rpo ra ted  i n t o  

c r i t i c a l  technology equipment'-and systems. 

Thermodynamic and phys i ca l  p r o p e r t i e s  da ta  bases used i n  t h e  des ign have 

been and w i l l  cont.inue t o  be eva lua ted 'and  conf i rmed;  a d d i t i o n a l  da ta  needs 

and sources f o r  such da ta  w i l l  be i d e n t i f i e d .  Recommendations have been made 

f o r  process design, process c o n t r o l ,  and mechanical design. Ass is tance w i l l  

be p rov i ded  f o r  hazard rev lews.  Work performed by Area Cont rac to rs  and vendors 

w i l l  con t inue  t o  be rev iewed as necessary t o  ensure t h a t  process and equipment 

s p e c i f i c a t i o n s ,  and s e l e c t i o n  o f  m a t e r i a l s  and i ns t r umen ta t i on ,  a re  c o n s i s t e n t  

w i t h  t h e  b e s t  a v a i l a b l e  data,  and a re  compat ib le  w i t h  acceptab le  standards f o r  

operab i  1  i ty, s a f e t y ,  r e1  i ab i  1  i t y  , mai n t a i  nab i  1  i t y  , qua1 i t y  , env i  ronmental 

requ i rements ,  and cos ts .  

Equipment and i n s t r u m e n t a t i o n  w i l l  be inspec ted  i n  t h e  shop and i n  t he  

f i e l d .  Data f rom I C R C  and o t h e r  ongoing DOE and non-DOE development programs 

have been and w i l l  con t i nue  t o  be eva lua ted  and used t o  a s s i s t  i n  t h e  f i n a l  

d e t a i l e d  des ign  and t h e  i n s t a l l a t i o n  o f  process equipment. A i d  w i l l  con t inue  

t o  be p rov ided ,  as necessary, i n  t h e  execu t ion  o f  des ign changes t h a t  r e s u l t  

from s i g n i f i c a n t  new techn i ca l  i n f o rma t i on .  

I C R C  w i l l  i n i t i a t e  and mon i to r  subcont racted t e s t i n g  t o  r eso l ve  problems 

i n  equipment design, such as those r e l a t e d  t o  t h e  Coal P u l v e r i z e r  and S l u r r y  

Premixer.  Commissioning, s t a r t - u p ,  and maintenance procedures w i l l  be reviewed 

as they  become a v a i l a b l e .  F i e l d  suppor t  w i l l  be p rov i ded  d u r i n g  commissioning 

and s t a r t - u p .  
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b. Data Base (WBS 1.5.3.2) 

To ensure the  techn ica l  v i a b i l i t y  o f  the  Demonstration P lan t ,  the data 

base f o r  i t s  design, cons t ruc t ion ,  and operat ion must be supported dur ing 

Phases I and 11. A c t i v i t i e s  i n  t h i s  work element inc lude process R&D, techn ica l  

support of t he  W i l s o n v i l l e  p i l o t  p l a n t ,  and data ana lys is .  

The Process R&D Plan, which I C R C  submitted t o  DOE as a de l i ve rab le  du r ing  

Phase I, i s  described i n  Appendix B ,  Sect ion 5.0. The R&D Plan i d e n t i f i e s  

gaps i n  technology and proposes s p e c i f i c  experimental programs t o  address 

those needs according t o  the  f o l l o w i n g  c l a s s i f i c a t i o n s :  (1) d i r e c t  design 

support,  (2)  design v e r i f i c a t i o n ,  (3) operat ions support, (4) eva lua t ion  o f  

process improvement, and (5) general techn ica l  support. R&D programs have 

been and w i l l  cont inue t o  be performed by the  I C R C  Coal L iquefac t ion  Research 

Group, I C R C  p a r t n e r - a f f i l i a t e d  organizat ions,  and o ther  subcontractors. A l l  

programs i n  the  R&D Plan are associated w i t h  one o f  the  f o l l o w i n g  WBS elements: 

1.2.1.9--SRC Engineering Technical Support 

1.2.1.4--Coke and L i q u i d  Products Engineering Technical Support 

1.3.2.G-Gas Syitems Cngi ntering Technical Support 

1 . 4 . 1 . 5 - - U t i l i t i e s  and O f f -S i tes  Engineering Technical Support 

1.5.3.2--Technical Support Data Base 

The scope o f  work f o r  the  Data Base inc ludes the  i d e n t i f i c a t i o n ,  coord i -  

na t ion ,  eva lua t ion ,  and management o f  p a r t n e r - a f f i l i a t e d  and subcontracted 

R&D, as w e l l  as management o f  t he  R&D Plan i t s e l f .  Also inc luded i s  the 

mon i to r ing  o f  t he  R&D work o f  o ther  DOE cont rac tors  (e.g., Oak Ridge National 

Laboratory and the  P i t t sbu rgh  Energy Technology Center). 

An important  p a r t  o f  t h e  techn ica l  support requ i red  t o  ensure success o f  

t he  S R C - I  p r o j e c t  must come from the  W i l s o n v i l l e  p i l o t  p l a n t .  A W i l s o n v i l l e  

Technical Support Plan, cover ing a one-year per iod,  was developed and managed 

as p a r t  o f  t h i s  work element; d e t a i l s  are presented i n  the  Process R&D Plan. 

Also, Appendix B, Sect ion 25.0, def ines the  long-range requirements f o r  the  

support o f  W i l s o n v i l l e  through Phase 11. 

The s t a f f i n g  p lan  f o r  t h i s  work element inc ludes Research and Technology 

Development Department (RTDD) p a r t i c i p a t i o n  i n  the f o l l o w i n g  area mat r ix  
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teams: SRC,  Gas Systems, U t i l i t i e s  and O f f  S i t e s ,  Coal Supply, A n a l y t i c a l  

Laboratory ,  and Data Ana lys is .  I C R C  a n t i c i p a t e s  t h a t  personnel  w i l l  be p rov ided  

d u r i n g  Phase I 1  t o  a s s i s t  i n  t h e  development o f  s t a r t - u p  and ope ra t i ng  p lans  

f o r  Phase 111. 

c. Model ing (WBS 1.5.3 .3)  

I n  accordance w i t h  t h e  c o n t r a c t  between DOE and'ICRC, a  s teady-s ta te  

model o f  t h e  f a c i l i t y  w i l l  be developed t o  p e r m i t  v e r i f i c a t i o n  o f  process 

c o n t r o l  des ign  and i n t e rmed ia te  holdup vessel  design. The model w i l l  be 

adequate f o r  use as an ope ra to r  train' ing t o o l .  

The "ASPEN" s teady-s ta te  s i m u l a t i o n  model developed by t he  Massachusetts 

I n s t i t u t e  o f  ~ e c h n o ' l o ~ ~  w i t h  DOE f und ing  was assessed f o r  a p p l i c a b i l i t y  t o  

des ign and ope ra t i on  and an enhanced v e r s i o n  w i l l  be u t i  1  i zed .  The model ing 

a c t i v i t y  o u t l i n e s  a  program which w i l l  complete t h a t  work. The program has 

t h r e e  d i s t i n c t  o b j e c t i v e s :  

O t o  enhance t h e  ASPEN s teady-s ta te  s i m u l a t i o n  c a p a b i l i t y  f o r  con- 

f i r m a t i o n  o f  t h e  S R C - I  process des ign  and a n a l y s i s  o f  p l a n t  ope ra t i on ;  
O t o  develop a  dynamic s i m u l a t i o n  c a p a b i l i t y  f o r  p rocess-con t ro l  

i n v e s t i g a t i o n s ,  i n  t ime  t o  suppor t  ope ra t i on  o f  t h e  Demonstrat ion 

P l a n t ;  
O t o  c a r r y  o u t  1  i m i t e d  dynamic s t u d i e s  f o r  a n a l y s i s  o f  t h e  o p e r a b i l i t y  

o f  process c o n t r o l  s t r a t e g i e s ,  as necessary. 

The model ing program was broken down i n t o  t h r e e  major elements which a re  

mu tua l l y  suppo r t i ve  and which i n c l u d e  I C R C  management and t e c h n i c a l  suppor t :  

O a f f i l i a t e  suppor t  t o  p rov i de  s teady-s ta te  s i m u l a t i o n  c a p a b i l i t y  f o r  

process s tud ies  conducted by I C R C ;  
O those tasks  necessary t o  c o l l a t e  and c o r r e l a t e  va r ious  da ta  i n  

suppor t  o f  model ing and o t h e r  areas o f  t h e  p r o j e c t  such as process 

des ign and ope ra t i on ;  

O t h e  a b i l i t y  t o  p rov i de  sho r t - t e rm  t i m e l y  response t o  ICRC-generated 

requests  f o r  l im i t ed - scope  s t l rd ies  o f  computer a p p l i c a t i o n s .  
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A subcon t rac t  t o  p rov i de  a complete s teady-s ta te  s i m u l a t i o n  c a p a b i l i t y  i s  

expected t o  be ass igned d u r i n g  f i s c a l  yea r  1984 and completed e a r l y  i n  f i s c a l  

yea r  1985. 

L i m i t e d  dynamic s t ud ies ,  i n  suppor t  o f  p l a n t  des ign,  a re  ongoing, and a re  

expected t o  c-ont i  nue throughout  t h e  p r o j e c t .  



Chapter V I  P r o j e c t  Management and Support  (WBS 1 .5 )  

PRODUCT UTILIZATION (WBS 1.5.4) 

The p roduc t  u t i l i z a t i o n  a c t i v i t i e s  have been designed t o  demonstrate t he  

successfu l  commercial v i a b i l i t y  of t h e  SRC-I technology.  Both shor t - te rm 

demonst ra t ion p roduc t  markets and long-term commercial-product,markets a re  

be ing  addressed. P r i o r i t y  i s  be ing  g iven  t o  t h e  placement o f  S R C - I  p roduc ts  

as s u b s t i t u t e s  f o r  pet ro leum-der ived products .  

The o v e r a l l  p roduc t  u t i l i z a t i o n  a c t i v i t i e s  a re  based on i n t e g r a t e d  opera- 

t i o n  o f  f i v e  a c t i o n  programs: market ana l ys i s ;  p roduc t  demonst ra t ion and 

a p p l i c a t i o n  eng ineer ing  (PD&AE); sa les ;  coa l  supply;  and d i s t r i b u t i o n .  

The r e s u l t s  o f  c l o s e l y  coord ina ted  market s t ud ies ,  a p p l i c a t i o n  eng ineer ing  

programs, and sa les  have been incorpora ted ,  wherever poss ib l e ,  i n t o  t h e  des ign 

o f  t he  Demonstrat ion P l a n t  and w i l l  form t h e  bas i s  f o r  commerc ia l i za t ion  o f  

S R C - I  technology. 4s 

a. Market Ana lys is  

Market a n a l y s i s  a c t i v i t i e s  i n c l u d e  i d e n t i f y i n g  and de te rmin ing  t h e  s i z e  

of t a r g e t  markets f o r  SRC-I products .  The market analyses a re  address ing bo th  

e x i s t i n g  and f u t u r e  markets f o r  S R C - I  p roduc t  a p p l i c a t i o n s .  De te rmina t ion  o f  

t h e  e x i s t i n g  market demand d i s t r i b u t i o n  w i t h i n  t he  r e s p e c t i v e  t a r g e t  markets 

w i l l  i n d i c a t e  t h e  areas f o r  concen t ra ted  sa les  e f f o r t s  f o r  Demonstrat ion P l a n t  

products .  Sales a c t i v i t i e s  p rov i de  t h e  market da ta  t o  be i nco rpo ra ted  i n t o  

market analyses. 

W i t h i n  each t a r g e t  market, t h e  f a c t o r s  f o r  t e c h n i c a l ,  env i ronmenta l ,  and 

economic impact on S R C - I  p roduc t  u t i l i z a t i o n  have been examined. For example, 

a n a l y s i s  o f  r e g u l a t o r y  impacts on p roduc t  use w i l l  be r e q u i r e d  t o  uncover 

p o s s i b l e  l i m i t a t i o n s  and a d d i t i o n a l  cos ts  f o r  t h e  user.  I n  a d d i t i o n ,  t h e  

economic impact o f  t h e  requirements f o r  any equipment developments o r  m o d i f i -  

ca t i ons  f o r  customer u t i  1  i z a t i o n  o f  p roduc t  w i 11 be determined. 

Product p r i c i n g  depends on t h e  r e s u l t s  o f  t h e  market  analyses and p roduc t  

c o s t  performance data.  Compet i t ive  product  p r i c e s  have been i d e n t i f i e d  and 

mainta ined f o r  i n c l u s i o n  i n  t h e  economic comparison s tud ies  and p r i c i n g  de te r -  

m ina t ions .  These s tud ies  w i l l  r e q u i r e  upda t ing  t o  r e f l e c t  t h e  c o n t i n u i n g  

change i n  t he  domestic and i n t e r n a t i o n a l  economic environments.  The S R C - I  

p roduc t i on  cos t s  a re  be ing  analyzed t o  ensure t h a t  t h e  f i n a n c i a l  o b j e c t i v e s  o f  

p roduc t  demonst ra t ion and commerc ia l i za t ion  a re  met. 
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I d e n t i f i c a t i o n  o f  p resen t  and f u t u r e  market t r ends  and t h e i r  impact on 

t h e  use o f  SRC-I p roduc ts  a i d s  i n  market f o recas t s .  A market f o r e c a s t  w i l l  

i n c l u d e  f u t u r e  new commercial market  a p p l i c a t i o n s  and p o s s i b l e  new SRC-I 

products .  A s tudy  o f  a l t e r n a t i v e  techno log ies  t h a t  w i l l  compete w i t h  S R C - I  

technology a f t e r  commerc i a l i za t i on  w i l l  p rov i de  a bas i s  f o r  unders tanding t h e  

f u t u r e  c o m p e t i t i o n  i n  t h e  marketp lace.  

b. Product  Demonst ra t ion and A p p l i c a t i o n  Engineer ing (PD&AE) 

PD&AE a c t i v i t i e s  i n c l u d e  i d e n t i f y i n g ,  implement ing,  and supe rv i s i ng  t h e  

a p p l i c a t i o n s  and development t e s t s  and eva lua t i ons  r e q u i r e d  f o r  use o f  S R C - I  

p roduc ts  i n  t h e  t a r g e t  markets.  'i'he PD&AE programs w f l l  eva lua te  and address 

any chal lenges r e l a t e d  t o  p roduc t  u t i l i z a t i o n .  PD&AE personnel  w i l l  i n t e r f a c e  

w i t h  Eng ineer ing  Techno1 ogy and Manufactur ing t o  ensure t h e  p roduc t i on  o f  

usable  p roduc ts .  

The areas be ing  i n v e s t i g a t e d  f o r  a l l  SRC-I p roduc ts  a re  l i s t e d  below: 

O Techn ica l  and env i ronmenta l  performance o f  t h e  p roduc t  i n  each 

market a p p l i c a t i o n  

O Product  c h a r a c t e r i z a t i o n  

O Product upgrad ing technology 
O Equipment m o d i f i c a t i o n  requi rements  f o r  p roduc t  u t i  1 i z a t i o n  a t  each 

Demonst ra t ion P l a n t  p roduc t  user (customer) s i t e  
O Sa fe t y  and h e a l t h  procedures f o r  end use 

O PrCIdl~ct d i s t r i b u t i o n  f a c t o r s  i n c l u d i n g  t r a n s p o r t a t i o n ,  s torage and 

hand1 i ng ,  and qua1 i t y  c o n t r o l  and s p e c i f i c a t i o n  development 

O Techn ica l  suppor t  t o  p roduc t  users 

Technica l  t e a s i  b i  1 i t y  and c o s t  s t u d i e s  w i  19 be compleLed befur-e the 

commitment o f  funds f o r  l a r g e  development programs. 

c.  Sales 

Sales a c t i v i t i e s  a re  d i r e c t e d  toward t h e  execu t ion  o f  Product Demonstra- 

t i o n  Use Cont rac ts  f o r  t h e  purchase of  S R C - I  demonst ra t ion p roduc ts  i n  p r i o r i t y  
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t a r g e t  markets. P r i o r i t y  market a p p l i c a t i o n s  a re  those i n  which t h e  S R C - I  

p roduc t  w i l l  be demonstrated fo be t e c h n i c a l l y  f e a s i b l e ,  economica l ly  v i a b l e ,  

env i ronmenta l l y  acceptab le ,  commercial ly p r o f i t a b l e ,  and a p p l i c a b l e  f o r  many 

markets. 

An i n i t i a l  demonst ra t ion agreement w i l l  commit I C R C  and t h e  customer t o  

s i t e  eng ineer ing  and economic eva lua t i ons  t o  determine r e t r o f i t  cos t s ,  i f  any. 

Th is  i s  c o n d i t i o ~ e d  upon t h e  s a t i s f a c t o r y  demonstrat ion,  by  I C R C ,  o f  t h e  use 

o f  t he  p roduc t  f o r  t h e  s p e c i f i c  a p p l i c a t i o n  p r i o r  t o  a  f i n a l i z e d  agreement. 

The r e t r o f i t  equipment may be used o n l y  f o r  t h e  two- t o  f i v e - y e a r  demonstra- 

t i o n  p e r i o d  o f  t h e  p r o j e c t .  Therefore,  t h e  r e t r o f i t  cos t s  must be reimbursed 

as p a r t  o f  t h e  t o t a l  S R C - I  Demonstrat ion P r o j e c t  cos t .  DOE'S consent t o  

reimburse r e t r o f i t  cos ts  wi  11 be requested p r i o r  t o  c o n t r a c t  f i n a l  i z a t i o n .  I n  

a d d i t i o n ,  I C R C  w i l l ,  i n  some instances,  have t o  indemni fy  t h e  customer a g a i n s t  

l o s s  as a  r e s u l t  o f  t h e  u t i l i z a t i o n  o f  t h e  SRC-I p roduc t  a t  t h e  s i t e  o f  t h e  

buyer,  which would n o t  have occurred w i t h  t h e  use o f  customary products .  

A d e f i n i t i v e  Demonstrat ion Use Cont rac t  w i l l  be nego t i a t ed  a t  a  l a t e r  

date between I C R C  and t h e  customer. Demonstrat ion o f  t h e  p roduc t  a t  t h e  s i t e  

o f  t h e  customer w i l l  commence w i t h  Demonstrat ion P l a n t  s t a r t - u p  and p roduc t  

d e l i v e r y  t o  t h e  s i t e .  

The sa les  e f f o r t s  a re  be ing  guided by market a n a l y s i s  a c t i v i t i e s  and 

P D U E  r e s u l t s .  They a l s o  p r o v i d e  feedback f rom t h e  marketplace t o  t h e  market 

analyses and P D U E  programs. Th i s  i n t e g r a t i o n  o f  sa les  w i t h  market a n a l y s i s  

and PDUE programs w i l l  ensure t h e  op t ima l  placement o f  p roduc ts  i n  t h e  market-  

p lace.  

W i t h i n  t h e  scope o f  r e s p o n s i b i l i t i e s  f o r  sa les i s  t h e  maintenance of 

con tac ts  throughout  t h e  t a r g e t  markets. 'The i n t e r e s t  and awareness of t h e  

market segments, concern ing SRC-I p roduc t  u t i l i z a t i o n  p o t e n t i a l ,  w i l l  serve as 

a  suppor t  base f o r  t h e  SRC-I P r o j e c t  and meet t h e  t r a n s f e r  o f  technology 

requirements as w e l l  as f a c i l i t a t e  t he  u t i l i t y  o f  t h e  products .  The p a r t i c i -  

p a t i o n  o f  I C R C  personnel  i n  va r ious  t echn i ca l  and i n d u s t r i a l  assoc ia t i ons  

p rov ides  t h e  con tac t s  r e q u i r e d  f o r  p roduc t  sales.  Technica l  p resen ta t i ons  and 

a c t i v e  p a r t i c i p a t i o n  i n  conferences and symposiums w i l l  h e l p  t o  e s t a b l i s h  t h e  

market acceptance of S R C - I  p roducts .  I C R C  e x p e r t i s e  w i t h i n  t h e  r e s p e c t i v e  

markets w i l l  be developed through these sa les e f f o r t s .  

The S R C - I  p roduc t  sa les  approach i n t e g r a t e s  market a n a l y s i s ,  PD&AE and 

sa les ,  which a re  t h e  t h ree  a c t i o n  programs w i t h i n  t h e  p roduc t  u t i  1  i z a t i o n  
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s t r a t e g y .  P l a c i n g  p roduc ts  t h a t  w i l l  d i s p l a c e  o i l  i n  p r i o r i t y  t a r g e t  markets 

f o r  demons t ra t ion  use i s  t he  sho r t - t e rm  sa les  o b j e c t i v e .  The s a l e  o f  p roduc ts  

a t  competi t i v e  market  p r i c e s  w i  11 be t h e  longer  term commercial sa les  o b j e c t i v e .  

d. Coal Supply 

Dur ing  Phase I, ICRC's Coal-Supply Group w i l l  i d e n t i f y  and o b t a i n  commit- 

ments necessary t o  ensure adequate supp l i es  o f  western Kentucky No. 9 o r  o t h e r  

accep tab le  coa l s  t o  serve as t h e  p r ima ry  feedstock f o r  t h e  Demonstrat ion 

P l a n t .  The group w i l l  emphasize t h r e e  areas on c a r r y i n g  o u t  i t s  o b j e c t i v e s :  

de'delopment and implementat ion o f  a coa l -supp ly  s t r a t e g y ;  i d e n t i f i c a t i o n  and 

e v a l u a t i o n  o f  p o t e n t i a l  coa l -supp ly  sources; and p r e p a r a t i o n  o f  Requests f o r  

Proposal  and b i d d e r  eva lua t i on .  

Development and Implementat ion o f  a Coal-Supply S t ra tegy .  To develop and 

implement a supply  s t r a t e g y ,  t h e  Coal-Supply Group w i l l  assess coal-procurement 

o b j e c t i v e s  and i n t e g r a t e  coa l -supp ly  f u n c t i o n s  w i t h  o p e r a t i o n a l ,  environmental  

and des ign cons ide ra t i ons  o f  t h e  SRC-I P lan t .  Coal Supply w i l l  manage a 

m a t r i x  team o f  r e p r e s e n t a t i v e s  f rom va r i ous  d i  s c i p l  i nes w i t h i n  t h e  company t o  

r ev i ew  such f a c t o r s  as! (1) quanti,t;y requ.i raernerlLs; (2) spec i f i c a t i o n s ;  (3)  

des ign  o f  p l a n t - r e c e i p t ,  hand l ing ,  and p rocess ing  systems; and (4) t r - anspo r t a t i on  

t o  t h e  s i t e .  T h i s  f u n c t i o n  w i l l  i n c l u d e  w o r k - a c t i v i t y  schedui i n g  and budget ing 

i n  t h e  CPM system and es tab l i shment  o f  a mechanism t o  t e s t  and eva lua te  va r i ous  

cand ida te  coa ls .  Coal-market supply  and demand c o n d i t i o n s  and t h e  economics 

o f  c o a l ,  f rom t h e  pe rspec t i ve  o f  b o t h  m in i ng  and t r a n s p o r t a t i o n  cos t s ,  w i l l  

a l s o  be assessed. 

I d e n t i f i c a t i o n  and Eva1 u a t i o n  o f  P o t e n t i a l  Coal-.Supply Sources. I d e n t i f y ;  ng 

and e v a l u a t i n g  p o t e n t i a l  supp ly  sources i s  an i n t e r a c t i v e  process t h a t  balances 

t h e  es tab l i shment  o f  B idder  Q u a l i f i c a t i o n  C r i t e r i a  w i t h  an assessment o f  coa l  

suppl  i e r  capabi 'I i t i e s .  To be i n c l u d e d  on t h e  acceptab le  B idder~s  L i s t ,  coa l  

s u p p l i e r s  must meet I C R C '  s  minimum qua1 i f i c a t i o n  c r i t e r i a ;  they  w i l l  a l s o  be 

eva lua ted  f o r  t h e i r  a b i l i t y  t o  meet t h e  most o p t i m i s t i c  procurement o b j e c t i v e s .  

Request f o r  Propnsal Prepa ra t i on  and Bidder  Eva lua t ion .  Requests f o r  

Proposals (RFP) w i  11 i n c l u d e  a Statement o f  Work d e f i n i n g  I C R C '  s  requirements , 
a d r a f t  c o n t r a c t  f o r  supp l y i ng  coa l  i n  terms favorab le  t o  b o t h  t he  company and 

t h e  Federal  Government, and a s e r i e s  o f  ques t ionna i res  address ing t h e  t e c h n i c a l ,  

p r i c e  and c o s t ,  and business-management c a p a b i l i t i e s  o f  t h e  b i dde r .  The 
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Coal-Supply Group w i l l  coord ina te  RFP p r e p a r a t i o n  and t h e  mechanism f o r  b i dde r  

e v a l u a t i o n  and w i l l  manage t he  subcon t rac to rs  who a s s i s t  i n  t e s t i n g  and e v a l u a t i n g  

candidate coa ls .  The b i d  rev iew w i l l  be a  m u l t i s t e p  sc reen ing  process designed 

t o  min imize unnecessary expendi tures of t ime  and money by e l  i m i n a t i n g  unqual i f  i e d  

candidates a t  t h e  e a r l i e s t  p o s s i b l e  stage. Through a  Source Eva lua t i on  Board, 

Coal Supply w i l l  nominate p r imary  coa l -supp ly  candidates t o  be se lec ted  by 

sen io r  cbmpany management. 

Dur ing  Phase 11, t he  Coal Supply Group w i l l  n e g o t i a t e  and execute con- 

t r a c t u a l  agreement w i t h  s u p p l i e r s  o f  western Kentucky No. 9 o r  o t h e r  e q u i v a l e n t ,  

acceptab le  coa ls  who have been se lec ted  by I C R C  sen io r  management. Agreements 

f o r  t r a n s p o r t a t i o n  se r v i ces  w i l l  be concluded, i f  necessary. D e t a i l e d  procedures 

f o r  c o a l - c o n t r a c t  a d m i n i s t r a t i o n  i n c l u d i n g  re l ease  t o  sh i p ,  p r i c e - e s c a l a t i o n -  

m o n i t o r i n g  mechanisms, and l i n e s  o f  communication w i l l  be es tab l i shed .  

Concurrent w i t h  t h e  n e g o t i a t i o n  o f  supply  agreements, Coal Supply w i l l  

c a r r y  o u t  and mon i t o r  an Advanced Screening Program which i nc l udes  r e c y c l e  

runs i n  t h e  Coal Process Development U n i t  (CPDU), p i l o t - p l a n t  runs a t  W i l s o n v i l  l e ,  

and runs o f  core samples o f  reserves t o  be produced d u r i n g  t he  Demonstrat ion 

P l a n t  ope ra t i ng  p e r i o d  i n  t h e  microautoc lave (Tubing Bomb). 

e. D i s t r i b u t i o n  

The D i s t r i b u t i o n  Group w i l l  p l a n  and manage c o s t  and f e a s i b i l i t y  analyses 

f o r  t h e  t r anspo r> ta t i on  o f  SRC-I raw m a t e r i a l s  and f i n i s h e d  p roduc ts .  A S t r a t e g i c  

~ r a n s ~ o r t a t i o n  P lan wi  11 be developed t o  suppor t  a c t i v i t i e s  o f  t h e  Marke t ing  

and Coal-Supply Groups. The D i s t r i b u t i o n  Group w i l l  f o r e c a s t  t r a n s p o r t a t i o n  

a v a i l a b i l i t y  by mode and c o s t  and p rov i de  i n f o r m a t i o n  t o  t h e  Market Develop- 

ment and Planning Groups f o r  t h e i r  use i n  conduc t ing  economic s tud ies .  

The group w i l l  a l s o  ass i ' s t  p rospec t i ve  customers i n  de te rmin ing  t h e  

optimum means o f  SRC-I p roduc t  d e l i v e r y  t o  user  s i t e s .  The D i s t r i b u t i o n  Group 

w i l l  p r o v i d e  a l l  t r a n s p o r t a t i o n  i n p u t s  t o  ICRC's Coal-Supply S t ra tegy  and w i l l  

c o n s u l t  w i t h  p o t e n t i a l  coa l  s u p p l i e r s  t o  ensure c o s t - e f f e c t i v e  and o r d e r l y  

r e c e i p t  o f  coa l  t o  t h e  SRC-I P lan t .  D i s t r i b u t i o n  w i l l  a s s i s t  P r o j e c t  Engi -  

nee r i ng  and Manufactur ing i n  develop ing p l a n t  sh i pp ing  and r e c e i v i n g  f a c i l i t i e s  

t h a t  w i l l  p e r m i t  e f f i c i e n t  d e l i v e r y  o f  raw m a t e r i a l s  and d i s t r i b u t i o n  o f  

' p roducts .  I nc l uded  w i l l  be an assessment o f  a l l  r a i l c a r  needs f o r  coa l  and 

p roduc t  t r a n s p o r t .  
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The Distribution Group will establish administrative procedures and a 

departmental organization to hand1 e 1 ong- term transportation requi rements , 
including policies related to the safe transportation of hazardous materials. 

In addition, all government transportation regulations will be monitored for 
their impact upon ICRC and appropriate courses of action will be recommended. 



Chapter V I  P r o j e c t  Management and Support  (WBS 1 . 5 )  

5. ENVIRONMENTAL, PERMITS AND LAND ACQUISITION (EPLA) SUPPORT (WBS 1.5.5)  

a. Environmental and Permi t s  

Environmental  suppor t  c o n s i s t s  o f  s i x  r e l a t e d ,  b u t  separate,  p r o j e c t  

suppor t  a c t i v i t i e s :  p o l  1 u t i o n  c o n t r o l  eng ineer ing,  t o x i c i t y  t e s t i n g ,  env i ron-  

mental mon i t o r i ng ,  p e r m i t t i n g ,  worker h e a l t h  p r o t e c t i o n ,  and environmental  

assessment. 

P o l l u t i o n  c o n t r o l  eng ineer ing  se r v i ces  a re  needed t o  he lp  develop des ign 

c r i t e r i a  f o r  a l l  elements o f  t h e  Demonstrat ion P l a n t  t h a t  may cause, c o n t r i b u t e  

t o ,  o r  o therw ise  be assoc ia ted  w i t h  t he  re lease  o r  d ischarge  o f  p o l l u t a n t s  t o  

t h e  environment. Design c r i t e r i a  may be based on a p p l i c a b l e  s t a t u t o r y  o r  

r e g u l a t o r y  emiss ion o r  d ischarge l i m i t s ,  o r  on o t h e r  l i m i t s  o r  c o n d i t i o n s  

nego t i a t ed  d u r i n g  t he  environmental  p e r m i t t i n g  process (descr ibed  below). 

U l t i m a t e l y ,  c r i t e r i a  must be t e c h n i c a l l y  sound and ach ievable ,  and they  must 

ensure t h a t  t h e  p l a n t  des ign  i s  compat ib le  w i t h  p o l l u t i o n  c o n t r o l  o b j e c t i v e s  

and environmental  q u a l i t y  goals.  Once developed, env i ronmenta l  des ign c r i t e r a  

a re  i ssued  t o  t h e  Area Cont rac to rs  f o r  approp. r ia te  c o n s i d e r a t i o n  i n  t h e i r  

r e s p e c t i v e  des ign a c t i v i t i e s .  I C R C  p o l l u t i o n  c o n t r o l  s p e c i a l i s t s  s y s t e m a t i c a l l y  

rev iew t h e  Area Cont rac to r  des ign d e l i v e r a b l e s  t o  c o n f i r m  t h a t  those c r i t e r i a  

a re  be ing  i nco rpo ra ted  f a i t h f u l l y  i n t o  t h e  Demonstrat ion P l a n t  design. 

A t o x i c . i t y  t e s t i n g  program i s  needed t o  assess i n  a r espons ib l e  manner 

t h e  p o t e n t i a l  hazards o f  Demonstrat ion P l a n t  p roduc ts ,  process i n t e rmed ia tes  

and wastes t o  human h e a l t h  and t h e  environment. Program a c t i v i t i e s  i n c l u d e  

p l ann ing ,  management o f  subcon t rac t  l a b o r a t o r y  t e s t i n g ,  q u a l i t y  assurance, and 

da ta  rev iew and i n t e r p r e t a t i o n .  The progam scope i nc l udes  phys ica l /chemica l  

c h a r a c t e r i z a t i o n ,  environmental  f a t e  s t ud ies ,  and human and ecosystem t o x i c i t y  

t e s t i n g .  Human t o x i c i t y  s t ud ies ,  which comprise t h e  b u l k  o f  t h e  t e c h n i c a l  

scope, w i  11 . i nc lude  a b a t t e r y  o f  gena t i c  t o x i c o l o g y  t e s t s  (mutagenesi s )  and 

whole animal t e s t s  (acute and ch ron i c  t o x i c i t y ) .  Program r e s u l t s  w i l l  be used 

f o r :  t h e  Premanufactur ing N o t i f i c a t i o n  (PMN) r e q u i r e d  by t h e  Environmental  

P r o t e c t i o n  Agency (EPA) pur-suari l  t o  t h e  p rov i s l o r i s  o f  t h e  l o x i c  Substance 

Cont ro l  Ac t  (TOSCA); development o f  Ma te r i a l .  Sa fe ty  Data Sheets t o  be used by 

p roduc t  t r a n s p o r t e r s  and consumers; and t h e  development o f  a comprehensive 

worker h e a l t h  p r o t e c t i o n  program. Program r e s u l t s  a re  a l s o  expected t o  a s s i s t  

i n  t h e  promot ion o f  government and p u b l i c  acceptanc.e o f  SRC-I p roduc ts  and the  

p lans  f o r  t h e i r  d i s t r i b u t i o n  and use. 
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A comprehensive env i ronmenta l  mon i t o r i ng  program w i l l  p rov i de  t h e  da ta  

needed t o  i d e n t i f y  and c h a r a c t e r i z e ,  i n  a  q u a n t i t a t i v e  and s c i e n t i f i c a l l y  

r i g o r o u s  fash ion,  any env i ronmenta l  e f f e c t s  t h a t  may be caused by 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  Demonst ra t ion P lan t .  Program a c t i v i t i e s  i n c l u d e  d e f i n i n g  

t h e  m o n i t o r i n g  requi rements ;  deve lop ing mon i t o r i ng  p l ans ;  conduct ing m o n i t o r i n g  

s t u d i e s ,  p r i m a r i l y  th rough  t h e  use o f  h i g h l y  s p e c i a l i z e d  and expe r t  subcon t rac t  

e f f o r t ;  managing program da ta ;  and eva lua t i ng  and i n t e g r a t i n g  program r e s u l t s .  

The program scope i nc l udes  aqua t i c ,  atmospher ic,  and t e r r e s t r i a l  system s tud ies  

t o  be conducted i n  f o u r  phases p a r a l l e l i n g  t h e  base l i ne ,  cons t ruc t i on ,  shakedown, 

and ope ra t i on  phases o f  t h e  Demonstrat ion P ro j ec t .  A d e t a i l e d  scope o f  work 

f o r  t h e  base l i ne  phase o f  t h e  program was approved by t h e  DOE and pub l i shed  on 

10 August 1981 a s  t h e  P recons t ruc t i on  Environmental M o n i t o r i n g  Program Plan 

f o r  t h e  S R C - I  Demonst ra t ion P r o j e c t .  The Phase I 1  scope w i l l  i n c l u d e  s tud ies  

des igned t o  l o o k  s p e c i f i c a l l y  a t  t h e  expected e f f e c t s  o f  p l a n t  c o n s t r u c t i o n  

a c t i v i t i e s  on t h e  l o c a l  el~v'i 'ronment and w i l l  i n c l u d e  an e f f o r t  t o  s s n f i r m  

Base l i ne  program f i n d i n g  j u s t  be fo re  p l a n t  commissioning a c t i v i t i e s  begin .  

Shakedown and ope ra t i ons  phases scopes o f  work a re  d iscussed i n  Chapter V ,  

Sec t i on  E o f  t h e  Phases I I I A  and I I I B  P r o j e c t  Basel ine.  

The I C R C  p e r m i t t i n g  s t a f f s  w i l l  conduct those a c t i v i t i e s  necessary t o  

secure pe rm i t s  assoc ia ted  w i t h  c o n s t r u c t i o n  and ope ra t i on  o f  t h e  Demonstrat ion 

P lan t .  More than  a  dozen major  pe rm i t s ,  p r i m a r i l y  environmental  pe rm i t s ,  a re  

needed from f e d e r a l  and s t a t e  r e g u l a t o r y  a u t h o r i t i e s  i n  connect ion w i t h  a i r  

contaminant sources, hazardous waste and s o l i d  waste management f a c i l i t i e s ,  

t h e  wastewater t r ea tmen t  system, and a  number o f  o t he r  p l a n t  f a c i l i t i e s  and 

systems. A  l i s t  o f  these  pe rm i t s  can be found i n  t h e  P r o j e c t  Basel ine,  Phases I 

and 11, Appendix B, Sec t i on  10. P e r m i t t i n g  a c t i v i t i e s  may i n c l u d e  t h e  d e f i n i -  

t i o n  o f  p e r m i t  reou i rements ;  t h e  development o f  p e r m i t t i n g  s t r a t e g i e s ;  t h e  

d i r e c t i o n  and c o o r d i n a t i o n  of t h e  pe rm i t  suppor t  a c t i v i t i e s  o f  t he  Area Con- 

t r a c t o r s  and consu l t an t s  ; t h e  p r e p a r a t i o n  o t  t h e  r equ i  r e d  documental i u r ~  (dppl  i- 

c a t i o n s ) ;  and f i n a l  l y ,  t h e  shepherding of t h e  appl  i c a t i o n s  through t h e  r e g u l a t o r y  

r ev i ew  process. The p e r m i t  a p p l i c a t i o n  p repa ra t i on  and rev iew process must be 

s u c c e s s f u l l y  completed and t h e  pe rm i t s  must be i n  hand by t he  t ime t h e  regu la ted  

c o n s t r u c t i o n  and o p e r a t i o n  a c l i v i t i e s  a re  scheduled t o  commence. 

The worker h e a l t h  p r o t e c t i o n  program has f o u r  p r ima ry  f unc t i ons .  The 

f i r s t  f u n c t i o n  i s  t o  p r o v i d e  i n d u s t r i a l  hygiene i n p u t  t o  t h e  des ign process. 

The second i s  t o  safeguard t h e  h e a l t h  o f  I C R C  employees and t h e  subcon t rac to rs  
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who may be engaged i n  R&D s tud ies  w i t h  SRC-I m a t e r i a l s .  The t h i r d  f u n c t i o n  i s  

t o  a s s i s t  i n  t h e  p r o t e c t i o n  o f  t h e  h e a l t h  o f  c o n s t r u c t i o n  workers a t  t h e  

Demonstrat ion P lan t .  The f o u r t h ,  and perhaps t h e  most impo r tan t  program 

f u n c t i o n ,  i s  t o  prepare a  d e t a i l e d  p l a n  t o  p r o t e c t  t h e  h e a l t h  o f  t h e  Demon- 

s t r a t i o n  P l a n t  work f o r ce .  Th is  p l a n  w i l l  i n c l u d e  p r o v i s i o n s  f o r  worker 

educat ion,  sa fe  work p r a c t i c e s ,  medical  and work p l ace  m o n i t o r i n g  and main- 

tenance o f  records.  An o u t l i n e  o f  t h i s  Worker Hea l t h  P r o t e c t i o n  P lan  i s  

con ta ined  i n  t he  P r o j e c t  Base l ine ,  Phases I11 A and I11 B ,  Chapter V. 

Al though t h e  f i n a l  p r o j e c t  Environmental Impact Statement (EIS) has been 

pub l i shed ,  t h e  Na t i ona l  Environmental P o l i c y  Ac t  (NEPA) process f o r  t h e  Demon- 

s t r a t i o n  P r o j e c t  has n o t  been completed, and a d d i t i o n a l  E IS - re l a ted  p r o j e c t  

suppor t  w i l l  be needed. An e f f o r t  must be made t o  f o l l o w  through on E I S  

commitments t o  make c e r t a i n  t h a t  they  a re  i n c o r p o r t e d  i n t o  t h e  app rop r i a t e  

design, opera t ions  p lann ing ,  o r  suppor t  program a c t i v i t i e s .  Th is  w i l l  be done 

accord ing  t o  t h e  p l a n  descr ibed i n  the.document e n t i t l e d  FEIS Environmental  

Commitments, which i s  i nc l uded  i n  Sec t ion  10 .0  o f  Appendix B. 

A f i r s t  comprehensive overv iew o f  t h e  environmental  i m p l i c a t i o n s  o f  t h e  

i n d i v i d u a l  and cumulat ive changes i n  des ign occur r ing .  between t h e  pub1 i c a t i o n  

o f  t h e  FEIS and t h e  Revised P r o j e c t  Base l ine  i s  con ta ined  i n  t h e  t e c h n i c a l  

r e p o r t  e n t i t l e d  F i n a l  Environmental Impact Statement/Basel ine Design Reconi- 

c i l i a t i o n  which was submi t ted t o  t h e  DOE on 8 February 1983. 

b. Land A c q u i s i t i o n  

T ~ P  prnpnsed  S R C - I  p l a n t  s i t e  a t  Newman, Kentucky con ta i ns  28 separate 

pa rce l s ,  r ep resen t i ng  1,484.334 acres.  These can be grouped as f o l l o w s :  

O There w i l l  be two pa rce l s  t o t a l i n g  817.563 acres which a re  c o n t r o l l e d  by  

' the  Commonwealth of Kentucky. The r i g h t  o f  Kentucky t o  acqu i r e  these 

pa rce l s  w i l l  e x p i r e  on 25 August 1984, un less i t i s  extended by Kentucky. 
O I C R C  has op t i ons  on 2 1  p a r c e l s  t o t a l i n g  334.382 acres.  These op t i ons  

w i l l  e x p i r e  on 25 August 1984; un less they  a re  exe rc i sed  o r  extended by 

t h a t  da te ,  f ede ra l  condemnation may become necessary. 
O There a re  f i v e  pa rce l s  t o t a l i n g  332.389 acres t h a t  a re  n o t  under c o n t r o l .  

Some o f  t he  landowners i n  t h i s  category  have i n d i c a t e d  an unw i l l i ngness  

t o  move. Federal  condemnation wi  11 most 1  i k e l y  become necessary. 
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I C R C  does n o t  i n t e n d  t o  acqu i r e  any o f  t h e  28 p a r c e l s  u n t i l  complet ion o f  

t h e  NEPA process has determined t h e  proposed s i t e  t o  be acceptab le  and fund ing  

i s  au tho r i zed  f o r  c o n s t r u c t i o n .  Rezoning would n o t  commence u n t i l  I C R C ,  

Kentucky o r  t h e  U n i t e d  S ta tes  c o n t r o l s  t h e  e n t i r e  s i t e .  

Ownership o f  a l l  p a r c e l s  compr is ing  t h e  o v e r a l l  t r a c t  has been conf i rmed 

o f  record .  A complete search o f  t h e  records  o f  Daviess County by  l o c a l  counsel ,  

s k i l l e d  and exper ienced i n  r e a l  e s t a t e  and t i t l e  ma t t e r s ,  has revea led  o r d i n a r y  

encumbrances o n l y  t o  t i t l e  which a re  r o u t i n e l y  a t tached  t o  p r o p e r t y  i n  t h a t  

p a r t  o f  Kentucky. These encumbrances a re  expected t o  be removed d u r i n g  a c q u i s i -  

t i o n  o f  t h e  s i t e .  

On t h e  bas i s  o f  meet ings w i t h  l o c a l  u t i l i t i e s  and county  o f f i c i a l s ,  I C R C  

a n t i c i p a t e s  t h a t  a l l  easements and r i gh t s -o f -way  w i t h i n  t h e  t r a c t  w i l l  be 

vacated o r  r e l eased  and r e l o c a t e d  t o  new roads p lanned around t h e  per imete r  o f  

t h e  s i t e .  The AMOCO P i p e l i n e  Company has agreed t o  r e l o c a t e  i t s  r i gh t - o f -way  

and p i p e l i n e  t o  ano ther  p o r t i o n  o f  t h e  t r a c t  where i t s  presence would n o t  

i n t e r f e r e  w i t h  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 .  



P r o j e c t  Management and Support  

COST PLANS 

The f o l l o w i n g  c o s t  p l a n  data f rom t h e  O r i g i n a l  Base l ine  f o r  P r o j e c t  Manage- 

ment and Support, Work Breakdown S t r u c t u r e  element 1 .5 ,  a re  i nc l uded  here f o r  

re fe rence  and comparison. They were coord ina ted  and compi l e d  by t h e  I n t e r n a t i o n a l  

Coal R e f i n i n g  Company ( I C R C )  based on a  c o n s t r u c t i o n  c o s t  es t imate  developed 

by Stone and Webster Engineer ing Corpora t ion ,  and a  Phase I and I 1  suppor t  

es t imate  developed by I C R C .  Th i s  c o s t  p l a n  da ta  d i d  n o t  i n c l u d e  any al lowance 

f o r  cont ingency.  

The Cost Plans were presented i n  f i r s t  q u a r t e r  FY 82 and esca la ted  cos ts  

i n  t h e  f o l l o w i n g  formats :  

Phase I - Level I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  

Level  I V  WBS Summary - Esca la ted  do1 l a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82 

do1 l a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - Escala ted d o l l a r s  

Phase I 1  - Level I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  

Level I V  WBS Summary - Escala ted do1 l a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - 1 s t  Q u a r t e r  FY 82 

do1 l a r s  

O rgan i za t i ona l  Breakdown S t r u c t u r e  Summary - Escala ted d o l l a r s  

The esca la ted  cos ts  were developed us i ng  t h e  f o l l o w i n g  r a t e s  compounded 

y e a r l y :  10% f o r  FY 82 and FY 83, 9% f o r  FY 84 and FY 85 and 8% t h e r e a f t e r .  I 

Esca la t i on  on equipment had been c a l c u l a t e d  based on a  committed bas is  and 

d i s t r i b u t e d  on a  cash f l o w  bas is .  

For t h i s  Revised P r o j e c t  Base1 i ne ,  t h e r e  a re  no changes i n  t h e  c a p i t a l  

cost. ~ s ~ i r n a t ~  i n  f i r s t - q u a r t e r  FY 82 dollars f o r  P r o j e c t  Management.and Support ,  

Because o f  a  l a c k  o f  a  d e f i n i t i v e  p r o j e c t  schedule and agreed e s c a l a t i o n  

f a c t o r s ,  no a t tempt  has been made t o  esca la te  t h e  cos t s  o r  t o  develop new c o s t  

p lans.  
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Mi les tone  Schedules 

C.  MILESTONE SCHEDULE 

1. Technica l  Support  

I nc l uded  i n  t h i s  s e c t i o n  i s  t h a t  p a r t  o f . t h e  O r i g i n a l  P r o j e c t  Master 

Schedule showing mi les tones ,  based on e a r l y  s t a r t / comp le te  dates,  f o r  Technica l  

Support,  el element 1 . 5 . 3  A ba r  c h a r t  format was 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 a c t u a l  occurrence dates;  i t  was supported by a  

computer ized t a b u l a t i o n  o f  t h e  same data.  Th i s  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  I n te rmed ia te  Schedule developed by I C R C ,  f o r  which t h e  

b a s i s  i s  t h e  Process Research and Development (R&D) Plan. 

The schedule i n d i c a t e d  Design Support  R&D and Operat ions Support  R&D 

Programs be ing  conducted throughout  Phase I and Phase I 1  o f  t h e  P r o j e c t ,  

r e s p e c t i v e l y .  

The 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 ideredJ in  t h e  development o f  any new p r e l i m i n a r y  schedules s i nce  t h e r e  i s  

t no c u r r e n t  schedule f o r  t h e  resumption and comple t ion  o f  t h e  S R C - I  P r o j e c t .  
Irr) 
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Mi les tone  Schedules 

2. Product U t i l i z a t i o n  

The O r i g i n a l  P r o j e c t  Master Schedule showed s i g n i f i c a n t  m i les tones ,  based 

on e a r l y  s t a r t / comp le te  dates,  f o r  Product  U t i l i z a t i o n ,  WBS element 1 .5 .4 .  A 

b a r  c h a r t  format was used t o  g r a p h i c a l l y  show the  scheduled, p r e d i c t e d  and 

a c t u a l  occurence da tes ;  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 i s  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  I n t e r -  

mediate Schedule developed by  I C R C .  

The schedules i n d i c a t e d  t h e  a v a i l a b i l i t y  o f  coa l  i n  A p r i l  1986 and p roduc t  

d e l i v e r y  beg inn ing  l a t e  December 1987. 

Since 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  d u r a t i o n s  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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3. Environmental  Permi ts ,  Land A c q u i s i t i o n  ( E P L A )  Support 

The O r i g i n a l  P r o j e c t  Master Schedule showed s i g n i f i c a n t  m i les tones ,  based 

on e a r l y  s ta r t / comp le te  dates,  f o r  Environmental Permi ts ,  Land A c q u i s i t i o n  

(EPLA) Support ,  WBS element 1 .5 .5 .  A ba r  c h a r t  fo rmat  was 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;  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 i s  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  I n te rmed ia te  Schedule d e ~ e l o p e d ~ b y  I C R C .  

The schedule i n d i c a t e d  l and  a c q u i s i t i o n  t o  occur i n  A p r i l  1983 and t he  

r e c e i p t  o f  major  environmental  pe rm i t s  t o  occur between September 1982 and 

J u l y  1985. 

The t ime  du ra t i ons  f o r  t he  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 s ince  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 he  S R C - I  P r o j e c t .  
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TECHNICAL SCOPE 

1. SPARE PARTS (WBS 1.6 .1)  

A f a c i l i t y  cannot operate  s u c c e s s f u l l y  f o r  any apprec iab le  'per5od w i t h o u t  

t h e  a v a i l a b i l i t y  o f  s u f f i c i e n t  spare p a r t s .  Accord ing ly ,  s u f f i c i e n t  spare 

p a r t s  &nd m a t e r i a l s  w i l l  be ma in ta ined  a t  t h e  Newman f a c i l i t y  t o :  

O p rov ide  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 ;  

O p rov ide  insurance f o r  major  equipment sub jec t  t o  p o t e n t i a l  c a t a s t r o p h i c  

f a i l u r e  t h a t  cou ld  r e s u l t  i n  l ong  and c o s t l y  p l a n t  outages i f  spares were 

n o t  a v a i l a b l e .  

The f o l l o w i n g  procedure w i l l  be implemented t o  p l ace  t h e  p roper  emphasis 

upon t h e  s e l e c t i o n ,  purchase, r e c e i p t ,  coding, and s to rage  o f  spare p a r t s  and 

m a t e r i a l s :  

a. The i n i t i a l  s e l e c t i o n  and procurement o f  major and insurance- type 

spare p a r t s  w i l l  be made by each Area Cont rac to r  except as s p e c i f i e d  

below. The p a r t s  w i l l  be ordered s imu l taneous ly  w i t h  t h e  o r i g i n a l  

equipment t o  ensure t i m e l y  d e l i v e r y  and 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 i ghe r  p r i c e s  i f  ordered separa te ly .  

b. Common and d u p l i c a t e d  spare p a r t s  w i l l  be ordered by t h e  Cons t ruc t i on  

Manager/Contractor (CM/C)  i f  poss ib l e .  Th i s  procedure w i l l  r e s u l t  

i n  more purchases a t  b e t t e r  d iscounted p r i c e s  by  reduc ing  t h e  p r o b a b i l -  

i t y  o f  va r ious  Area Cont rac to rs  o r d e r i n g  i d e n t i c a l  o r  s i m i l a r  p a r t s .  

c. Master P r o j e c t  Procedure (MPP 6-2) has been prepared by t h e  I C R C  

Manufactur ing Department t o  gu ide Area Cont rac to rs  and t h e  CM/C i n  

s e l e c t i n g  spare p a r t s  and m a t e r i a l s .  Th i s  procedure p resen ts  ICRC's 

v iewpuil lL UII L l ~ e  pdr . ts  tl'liit should be orderxd. 

d. Manufactur ing Department personnel  w i l l  rev iew and approve t h e  

purchase o f  a l l  spare p a r t s  and m a t e r i a l s  se l ec ted  by t h e  Area 

Cont rac to r  and t h e  CM/C. 

e. Manufactur ing Department personnel  w i l l  a s s i s t  t h e  CM/C d u r i n g  the  

s e l e c t i o n  and r e c e i p t  o f  a l l  spare p a r t s  a t  t h e  Newman f a c i l i t y .  



f .  The M a n u f a c t u r i n g  Department w i l l  e s t a b l i s h  a  system f o r  t h e  r e c e i p t ,  

c o d i n g ,  and s t o r a g e  o f  a1 1  spare  p a r t s  and m a t e r i a l s  mai n t a i n e d  i n  

t h e  warehouse a t  t h e  f a c i l i t y  s i t e .  

g. A compu te r i zed  system w i l l  t r a c k  t h e  r e c e i p t ,  s t o r a g e ,  i n v e n t o r y ,  

and i ssuance  o f  p a r t s  and m a t e r i a l s .  

From p a s t  e x p e r i e n c e ,  t h e r e  a r e  s e v e r a l  ways t o  e s t i m a t e  t h e  c o s t  o f  

spa re  p a r t s  and m a t e r i a l s  r e q u i r e d  t o  m a i n t a i n  a  f a c i  1  i ty :  f rom a d e t a i l e d  

mach inery  and equipment l i s t ,  as a p e r c e n t  o f  t o t a l  p l a n t  i nves tmen t ,  o r  as a  

p e r c e n t  o f  t o t a l  c o s t  o f  m a t e r i a l s  and equipment i n  t h e  p l a n t .  

Because t h e  s p e c i f i c  manu fac tu re rs  and models o f  equipment a r e  n o t  y e t  

known and because t h i s  f a c i l i t y  i s  p r o t o t y p i c a l ,  wh ich  can d i s t o r t  t o t a l  p l a n t  

i n v e s t m e n t  c o s t s ,  t he  d e c i s i o r l  has bee11 111dde 1u e5li111dt.e tlse spare  p a r t s  c o s t  

as a  p e r c e n t  o f  equipment and m a t e r i a l s  c o s t .  A f t e r  s t u d y i n g  s e v e r a l  comparable 

f a c i l i t i e s ,  i t  was conc luded  t h a t  a  budget  o f  a p p r o x i m a t e l y  5% o f  equipment 

and m a t e r i a l s  wou ld  r e p r e s e n t  t h e  minimum requ i remen t  f o r  t h e  Newman f a c i l i t y .  

F u r t h e r  s t u d y  o f  each a r e a  and r e f i n e m e n t  o f  f i g u r e s  r e s u l t e d  i n  t h e  f o l l o w i n g  

t o t a l  spare  p a r t s  budge t  f o r  each Area. 

01- i y.i 11a1 Revised 
Bdsel  i11e Oasel i ne 

S R C  Process Area $13,159,000 

Coke and L i q u i d  P roduc ts  Area 3,087,000 

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

Cryogen ic  Sys terns Area 1,4UU,UUu 

Gas Systems A r e a  7,367,000 

O u t s i d e  B a t t e r y  L i m i t s  F a c l l  i t l t e s  Area 5,769,000 

C e n t r a l  C o n t r o l  Svstem Area 156,000 

f l p ~ r a t i  ons Area Cap? t a l  Equipment 75,000 

l ' o ta l  Spares $31,013,000 $30,400,000 

The Area C o n t r a c t o r  o r  CM/C w i l l  purchase ma jo r  spare  ,pa r t s  s i m u l t a n e o u s l y  

w i t h  o r i g i n a l  p l a n t  equipment.  D e l i v e r i e s  o f  spare p a r t s  w i l l  be scheduled 

f o r  t i m e l y  a r r i v a l  i n  accordance w i t h  t h e  p l a n t  commissioning schedu les ,  t o  be 



accordance w i t h  t h e  p l a n t  commissioning schedules; d e l i v e r i e s  w i l l  n o t  neces- 

s a r i l y  be concur ren t  w i t h  t h e  r espec t i ve  equipment d e l i v e r i e s .  

To coord ina te  t h e  s e l e c t i o n  o f  spares p a r t s ,  eng ineer ing  and superv iso ry  

t e c h n i c a l  personnel  were t o  be h i r e d  accord ing  t o  t h e  f o l l o w i n g  schedule: 

November 1982, P lanning Superv isor ;  A p r i l  1983, Ins t rument  Superv isor ;  May 

1983, E l e c t r i c a l  Superv isor ;  June 1983, Mechanical Superv isor ;  and J u l y  1983, 

Mechanical Engineer. To coord ina te  coding, r e c e i p t ,  and s torage o f  spare 

p a r t s ,  q u a l i f i e d  personnel  w i l l  work w i t h  t h e  CM/C accord ing  t o  t h e  f o l l o w i n g  

schedule: November 1982, M a t e r i a l s  Handl ing Superv iso r ;  and December 1982, 

Warehouse Superv isor .  

I C R C  es t imated  t h a t  t h e  e a r l i e s t  da te  t h e  Manufactur ing Department warehouse 

would be ab le  t o  s t o r e  spare p a r t s  and m a t e r i a l s  would be February 1984. 

T r a n s f e r r i n g  spare p a r t s  f rom t h e  custody o f  CM/C t o  I C R C  Manufactur ing was t o  

occur s h o r t l y  a f t e r  t he  a v a i l a b i l i t y  o f  t h e  warehouse, a t  a  ti 'me mu tua l l y  

acceptab le  t o  b o t h  CM/C and Manufactur ing.  

N a t u r a l l y ,  a l l  o f  t h e  above dates must be r e v i s e d  i f  and when a new 

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  i s  adopted. 



2. CHECKOUT AND COMMISSIONING (WBS 1 . 6 . 2 )  

Dur ing  Phase 11, t h e  Manufactur ing Department w i l l  engage i n  checkout and 

commissioning as we1 1 as r e c r u i t i n g  and t r a i n i n g .  P repa ra t i on  f o r  checkout 

and commissioning, o r  precommissioning, w i l l  beg in  when t h e  commitment t o  

b u i l d  t h e  p l a n t  i s  made. Precommissioning w i l l  be d i r e c t e d  toward t h e  p l ann ing  

and p r e p a r a t i o n  f o r  p l a n t  acceptance and commissioning and w i l l  i n c l u d e  t he  

f o l  lowing:  

M o n i t o r i n g  t h e  i n s t a l l a t i o n  o f  equipment and machinery t o  ensure t h a t  

des ign  c r i t e r i a  a re  met and t h a t  recommendations f rom t h e  hazards rev iews 

a re  implemented 

E s t a b l i s h i n g  p l a n t  s a f e t y  p o l i c i e s  and p repa r i ng  s a f e t y  manuals and 

procedures 

Prepar ing  manuals and procedures t o  implement t h e  i n d u s t r i a l  hygiene 

s t r a t e g y  developed i n  response t o  t o x i c o l o g i c a l  i n v e s t i g a t i o n s  

Prepar ing  and implement ing t ra in i ,ng  programs i n  p l a n t  s a f e t y  and f i r e  

f i g h t i n g  f o r  t h e  i n i t i a l  s t a f f  and f o r  ongoing p l a n t - s a f e t y  rev iew t r a i n i n g  

E s t a b l i s h i n g  a maintenance management system t h a t  i nc l udes  a work-order 

system, a maintenance p l a n n i n ~  and schedc~ l ing  system, and a machinpry 

h l  s t o r y  system 

E s t a b l i s h i n g  a computer ized maintenance p a r t s  and m a t e r i a l  c o n t r o l  system 

E s t a b l i s h i n q  a computer ized p r e v e n t i v e  maintenance c o n t r o l  program i n c l u d i n g  

f requency,  n o t i f i c a t i o n ,  and documentat ion o f  maintenance 

Prepar ing  maintenance msnuals, procedures,  standards,  and mechanical 

ca ta l ogs  

Prepar ing  o p e r a t i n g  manual s , s tandard procedures,  and emergency procedures 

Prepar ing  d e t a i l e d  commissioning, s t a r t - u p ,  and t e s t - o p e r a t i o n  p lans  
O Reviewing f o r  adequacy t he  equipment and machinery i n s p e c t i o n  and acceptance 

t e s t  procedures t o  ensure t h a t  equipment and systems are  ready f o r  commis- 

s i o n i n g  

Checkout and commissioning has been d i v i d e d  i n t o  f o u r  phases f o r  each 

Area i n d i c a t e d  on t h e  P r o j e c t  Schedule. These phases a re  de f i ned  as f o l l o w s :  



O Phase I IA - -P reope ra t i ona l  Checkout: A f t e r  t h e  complet ion o f  t e s t s  

and t h e  w r i t t e n  acceptance o f  t h e  area from Cons t ruc t ion ,  t h e  Manu- 

f a c t u r i n g  Department r ep resen ta t i ves  w i l l  con t inue  t o  operate  t h e  

equipment o r  systems. w i t h  s imulants  o r  process m a t e r i a l s .  

O Phase IIB--Commissioning: Equipment o r  systems w i l l  be r u n - i n  w i t h  

s imu lan ts  o r  process m a t e r i a l s ,  as app rop r i a t e ,  t o  prepare f o r  

commissioning o f  t h e  e n t i r e  area t o  produce products .  

O Phase IIC--Commissioning/Downstream Support: The area w i l l  be 

commissioned by ope ra t i ng  i t  w i t h  s imulants ,  f o l l owed  by process 

m a t e r i a l s ,  u n t i l  s p e c i f i c a t i o n  p roduc ts  a re  be ing  produced c o n s i s t e n t l y  

Then t h e  area w i l l  be operated t o  supply  s p e c i f i c a t i o n  p roduc ts  t o  

s torage o r  t o  supply  downstream systems o r  areas w i t h  feed m a t e r i a l s .  

O Phase I ID--Commi s s i o n i  ng/Opt imizat ion:  The system o r  area w i  11 be 

operated t o  con t inue  supp ly ing  p roduc ts  t o  s to rage  o r  feed m a t e r i a l s  

t o  downstream systems o r  areas. Concur ren t l y ,  ope ra t i ng  cond i t i ons  

w i l l  " be  op t im ized ,  and r a t e s  w i l l  be increased,  i f  f e a s i b l e ,  u n t i l  

des ign c o n d i t i o n s  a re  a t t a i n e d  o r  >problems and l i m i t a t i o n s  a re  

i d e n t i f i e d  and cor rec ted .  I . . 

D e t a i l e d  p lans  f o r  these commissioning a c t i v i t i e s  w i l l  be prepared d u r i n g  

Phase I 1  a f t e r  t he  p l a n t  superv iso ry  and t e c h n i c a l  s t a f f  i s  r e c r u i t e d  and 

t r a i n e d .  

A de te rm ina t i on  w i l l  be made f o r  e x t r a  s t a r t - u p  ass is tance  d u r i n g  commis- 

s i on i ng ,  and a  survey w i l l  be made o f  t h e  types o f  ass is tance  r e q u i r e d  t h a t  

a re  a v a i l a b l e  f rom I C R C ,  i t s  p a r t i c i p a t i n g  p a r t n e r s ,  t h e  Area Cont rac to rs  and 

CM/C s t a r t - u p  o t \ ya i '~ i za t ions ,  and t he  process vendors such as Kerr-McGee, 

A l l i e d ,  and GKT. 

Arrangements w i l l  a l s o  be made f o r  vendor s e r v i c e  r ep resen ta t i ves  t o  be 

p resen t  f o r  t h e  i n i t i a l  checkout and commissioning o f  major  equipment and f o r  

f o l l ow -up  c o n s u l t a t i o n  and se rv i ce  i n  case o f  equipment ma l f unc t i ons  o r  problems 

a f t e r  s t a r t - u p .  

Below i s  a  general  p l a n  f o r  sequen t ia l  commissioning by Area. Manufactur ing 

r ep resen ta t i ves  w i l l  d i r e c t  a c t i v i t i e s  d u r i n g  a l l  f o u r  phases i n  each area t o  

accompl ish t he  tasks  s e t  f o r t h .  



a. Outs ide B a t t e r y  L i m i t s  F a c i l i t i e s  Area 

i. U t i l i t i e s  Area 

Phase I IA - -P reope ra t i ona l  Checkout. 

Check t h e  e l e c t r i c a l  system t o  e l i m i n a t e  any f a u l t s  and t o  energ ize  

it. 

Commission t h e  process water  system. 

Recheck t h e  major  c o n t r o l  system, s t r o k e  va lves ,  t e s t  alarms/shutdowns; 

c a l i b r a t e  c o n t r o l  loops and check motor r o t a t i o n s .  

Purge and f l u s h  vessels  and p i p i n g  w i t h  process pumps equipped wit.h 

s u c t i o n  s t r a i n e r s ,  as necessary.  

Pass iva te  t h e  necessary p i p i n g ,  vesse ls ,  and hea t  exchangers. 

I n s t i t u t e  t h e  Sa fe ty  Work Permi t  System. 

Per form p r e l  im ina ry  vendor-di  r e c t e d  run - i ns  o f  compressors and 1  arge 

pumps. 

Commission t h e  f u e l  s torage.  

Receive and i n t r oduce  t rea tment  chemicals,  as necessary. 

Operate t h e  c o o l i n g  tower system. 

Operate t h e  compressed-air and d r y i n g  system t o  d r y  t h e  ins t rument  

a i r  system. 

Operate t h e  process water  t rea tment  and b o i l e r - f e e d  water  (BFW) 

t r ea tmen t  systems. 

Flow check t h e  f i r e  p r o t e c t i o n  system. 

I n t r o d u c e  s t a r t - u p  f u e l s  and cure  t h e  r e f r a c t o r i e s .  

Operate t h e  s t . ~ a m  h n i l ~ r s  t.o produce steam t h a t  w i l l  be vented o r  

consumed i n  o t h e r  areas o f  t h e  p l a n t .  

C o r r e c t  any problems o r  l i m i t a t i o n s  t h a t  cou ld  i n h i b i t  normal opera- 

t i o n .  



Phase IIC--Commissioning/Downstream Support. 

O Operate t he  water  t rea tment  and BFW t rea tment  systems t o  produce BFW 

o f  proper  q u a l i t y  t o  suppor t  900 p s i g  steam p roduc t i on .  
O Operate each b o i l e r  t o  produce 900 p s i g  o f  steam. 

O Check t h e  c o n t r o l  system f o r  t h e  i n t e g r a t e d  p l a n t / i n s t r u m e n t  a i r  

system. 

O I n t r oduce  fue l  o i l  t o  t h e  i n c i n e r a t o r  and check t h e  c o n t r o l s .  

Phase IID--Commissioning/Optimization. 

O Operate t h e  p l an t / i ns t r umen t  a i r  system t o  produce a i r  a t  des ign 

p ressure  and dryness. Rates w i l l  be increased,  i f  app rop r i a t e ,  

u n t i l  des ign c o n d i t i o n s  a re  met. 
O Operate t h e  BFW t rea tment  system t o  produce BFW accord ing  t o  design 

s p e c i f i c a t i o n s .  Rates w i l l  be increased,  i f  app rop r i a t e ,  u n t i l  

des ign c o n d i t i o n s  a re  a t t a i n e d ,  o r  problems o r  l i m i t a t i o n s  a re  

i d e n t i f i e d  and cor rec ted .  
O Operate t h e  b o i l e r s  t o  produce steam a t  des ign  temperatures and 

pressures.  Rates w i l l  be increased on t h e  b o i l e r s ,  i f  app rop r i a t e ,  

u n t i l  des ign c o n d i t i o n s  a re  a t t a i n e d ,  o r  problems o r  l i m i t a t i o n s  a re  

i d e n t i f i e d  and cor rec ted .  
O Operate t h e  c o o l i n g  towers t o  produce c o o l i n g  water  a t  des ign q u a l i t y ,  

pressures,  and f low.  Heat loads w i l l  be i n t r oduced  t o  t h e  c o o l i n g  

tower,  i f  app rop r i a t e ,  u n t i l  des ign f l o w  and approach temperatures 

a re  a t t a i n e d ,  o r  problems o r  1  i m i t a t i o n s  a re  i d e n t i f i e d  and cor rec ted .  

O Operate t h e  f l a r e  and i n c i n e r a t i o n  systems under s imu la ted  loads t o  

con f i rm  des ign c o n d i t i o n s  o f  hea t  l o a d  o r  f l o w  u n t i l  o therw ise  

r e q u i r e d  by  t h e  process. Any problems o r  l i m i t a t i o n s  w i l l  be iden- 

t i f i e d  and cor rec ted .  
O Operate t h e  f i r e  p r o t e c t i o n  system t o  c o n f i r m  des ign  response and 

f low.  Any problems o r  l i m i t a t i o n s  w i l l  be i d e n t i f i e d  and co r rec ted  

p rompt l y ,  and s imu l taneous ly  p l a n t  opera t ions  w i l l  be l i m i t e d ,  i f  

requ i r ed ,  t o  p r o t e c t  t h e  p l a n t  equipment and personnel .  



ii. O f f - S i t e s  Area 

Phase I I A - - P r e o ~ e r a t i o n a l  Checkout. 

Commission and check a l l  b u i l d i n g  u t i l i t i e s  and f i r e  p r o t e c t i o n  

sys tems. 

Commission t h e  l a b o r a t o r y  and a n a l y t i c a l  i n s t r umen ta t i on  on s tandard 

samples. 

Commission t h e  u t i l i t i e s  t o  t h e  water  and wastewater t rea tment  

systems. 

Pass iva te  t h e  necessary p i p i n g  and equipment. 

Recheck t h e  ma jo r  c o n t r o l  systems, s t r o k e  va lves ,  t e s t  a larms/shut-  

dawns, e o l i b r a t c  c o n t r o l  l o o p s ,  and check mntnr r o ta t i ons .  

F l ush  p i p i n g  and vesse ls  w i t h  process pumps equipped w i t h  s u c t i o n  

s t r a i n e r s ,  as necessary. , .  

Us ing  t h e  r a i l c a r  mover, check t h e  r a i l r o a d  system f o r  p roper  c learances 

and designs. 

Check a l l  r o t a t i n g  and moving equipment t o  e l i m i n a t e  any encumbrances. 

Phase IID.,-Commissioninq; 

Receive .and i n t r o d 1 . 1 ~ ~  t.reat.ment. chemical s , as necessary. 

O F i l l  a l l  t rea tment  f a c i l i t i e s  w i t h  water ,  as r equ i r ed ,  and operate  

a1 1 r o t a t i  ng equipment. 

O Estab l  i s h ,  as necessary, t h e  water  and steam f lows. t o  t h e  Reverse 

Osmosis and Evaporator  systems. 
O Check t h e  r a i l r o a d  system w i t h  t h e  p l a n t  locomot ive.  
O Cor rec t  any problems o r  l i m i t a t i o n s  t h a t  cou ld  i n h i b i t  normal ope ra t i on .  

Check a1 1 necessary mobi !e/suppart  equipment. 

Phase IIC--Commissioning/Downstream Support. 

O S t a r t  t h e  c o n t r o l l e d  f l o w  o f  a l l  t rea tment  chemicals t o  t h e  Water 

and Wastewater Treatment Systems. 
O A d j u s t  t h e  dosage o f  t rea tment  chemicals t o  meet des ign q u a l i t y  

standards f o r  t he  p roduc ts .  



O Operate t h e  Wastewater Treatment System i n  t h e  zero-d ischarge mode. 
O D e l i v e r  t r e a t e d  process water  t o  t h e  BFW and u t i l i t y  water  systems, 

as r equ i r ed .  

O Check t he  r a i l r o a d  system w i t h  loaded coa l  ca r s ,  as a v a i l a b l e .  
O E s t a b l i s h  and c u l t u r e  a  b i o l o g i c a l l y  a c t i v e  s t r a i n  o f  b a c t e r i a  i n  

t h e  B i o l o g i c a l  Treatment System. 

O Begin ana l yz i ng  process streams i n  t h e  a n a l y t i c a l  l a b o r a t o r y ,  as 

necessary. 

Phase IID--Commissioning/Optimization. 

O Operate t h e  a n a l y t i c a l  l a b o r a t o r y  f a c i l i t i e s  t o  p rov i de  c u r r e n t  and 

accura te  analyses t o  suppor t  each ope ra t i ng  area, as requ i red .  
O 0pera.te t h e  Water Treatment System t o  produce water  o f  s u f f i c i e n t  

qua1 i t y  and q u a n t i t y  f o r  BFW and o t h e r  process and u t i  1  i t y  water  

requirements.  Opera t ing  c o n d i t i o n s  w i l l  be op t im ized  and chemical 

consumption m i n i m i z e d ' c o n s i s t e n t  w i t h  q u a l i t y  r e q u i r e d  and good 

ope ra t i ng  p r a c t i c e .  Rates w i l l  be increased,  i f  app rop r i a t e ,  u n t i  1  

des ign  c o n d i t i o n s  a re  a t t a i n e d ,  o r  problems o r  1  i m i t a t i o n s  a re  

i d e n t i f i e d  and cor rec ted .  
O Operate t h e  wastewater Treatment System t o  produce an e f f l u e n t  t h a t  

i s  w i t h i n  t h e  l i m i t s  s p e c i f i e d  by 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  System (NPDES) permi t .  Opera t ing  c o n d i t i o n s  and r a t e s  

w i l l  be op t im ized  accord ing  t o  t h e  commissioning schedule f o r  a l l  

p a r t s  o f  . t he  p l a n t  and ad justed,  as app rop r i a t e ,  u n t i l  des ign f l o w  

c o n d i t i o n s  a re  a t t a i n e d ,  o r  problems o r  1  i m i t a t i o n s  a re  i d e n t i f i e d  

and co r rec ted .  
O Operate t h e  s o l i d s  d isposa l  f a c i l i t i e s  t o  dispose o f  t h e  s o l i d  

wastes f rom Water Treatment, Wastewater Treatment and o t h e r  p a r t s  o f  

t h e  p l a n t ,  as r equ i r ed ,  i n  an env i ronmenta l l y  acceptab le  manner. 

Any problems o r  l i m i t a t i o n s  w i l l  be i d e n t i f i e d  and cor rec ted .  

Operate t h e  r a i l r o a d  system smoothly and on schedule t o  move r a i l c a r s  

i n t o  and w i t h i n  t h e  p l a n t  t o  meet requi rements  f o r  raw m a t e r i a l  

un load ing  and p roduc t .and  by-prgduct  l oad ing  as w e l l  as f o r  marke t ing  

p l ann ing  and opera t ing .  Any problems o r  l i m i t a t i o n s  w i l l  be i den t i - .  

f i e d  and cor rec ted .  



iii. Raw M a t e r i a l s  and Products Handl ing and Storage Area 

Phase I I A - - P r e o ~ e r a t i o n a l  Checkout. 

Commission t h e  u t i l i t i e s .  

Per form p r e l i m i n a r y  vendor -d i rec ted  r u n - i n  o f  a l l  s o l i d s  conveyor 

b e l t s ,  and make t h e  f i n a l  s p l i c e s .  

F l ush  and pass i va te  a l l  p i p i n g  and equipment, as' r equ i r ed .  

Recheck t h e  major  c o n t r o l  system, s t r o k e  va lves ,  t e s t  a larms/shut-  

downs; calibrate c o n t r o l  loops arid clieck ~ ~ ~ o t u r ' .  i iu ta t ions.  

Operate t h e  process and l oad ing  pumps equipped w i t h  s u c t i o n  s t r a i n e r s  

w i t h  process water ,  as necessary. 

I I p ~ r a t , ~  a1 1 st.ackl ng and t r i p p i n g  conveyurs, 
Operate a l l  dus t  suppress ion and hand l i ng  systems. 

I n s t i t u t e  t h e  Sa fe ty  Work Permi t  System. 

Operate a l l  mob i le  and s e r v i c e  equipment, as necessary. 

Perform p r e l i m i n a r y  vendor -d i rec ted  r u n - i n  o f  t h e  p u l v e r i z e r s  and 

a u x i l i a r y  equipment. 

Receive and i n t r oduce  t rea tment  chemicals,  as necessary. 

Operate a l l  pumps and compressors on water  and a i r ,  r e s p e c t i v e l y ,  t o  

c o n f i r m  t h a t  des ign c o n d i t i o n s  a re  a t t a i n a b l e .  

D r a i n  and purge t h e  water  f rom t h e  p i p i n g  and vessels  t h a t  handle 

hydrocarbons. 

Purge a l l  systems t h a t  handle hydrocarbons and the  enc losed cud l -  

hand l i ng  equipment, as necessary, t o  render  t h e i r  atmospheres irier-L. 

Commission t h e  f l a r e  and i n c i n e r a t o r  systems. 

Receive and un load coa l ,  chemicals,  and so l ven t s ,  as necessary. 

I n t r oduce  f u e l  and operate  t h e  coa l  p r e p a r a t i o n  equipment a t  des ign 

temperature.  

Co r rec t  any problems o r  l i m i t a t i o n s  t h a t  c o u l d  i n h i b i t  normal opera- 

t i o n .  , 



Phase IIC--Commissioning/Downstream Support. 

O Operate t h e  c o a l - r e c e i v i n g  and s torage equipment t o  beg in  b u i l d i n g  

up t h e  compacted emergency coa l -s to rage  p i l e .  
O Operate t h e  1 iqu ids -s to rage  and sh ipp ing  equipment on f u e l  o i l  t o  

c o n f i r m  t h a t  des ign r a t e s  and cond i t i ons  can be met. 
O Operate t h e  coa l - r ec l a im ing  systems by us i ng  mobi le  equipment t o  

r e c y c l e  coa l  f rom the  p u l v e r i z e r  feed  s i l o s  t o  s torage,  t o  c o n f i r m  

t h a t  des ign performance can be a t t a i n e d  under loads. 

O ' U s i n g  coa l ,  operate  t h e  SRC-TSL conveyors, s tackers ,  .and r e c l a i m  and 

sh ipp ing  systems t o  con f i rm  t h e i r  s a t i s f a c t o r y  performance under 

1  oad. 

O Operate t h e  coa l  p u l v e r i z i n g / d r y i n g  system and then  feed  coa l  t o  t h e  

G a s i f i c a t i o n  and SRC Process Areas, as requ i red ,  t o  demonstrate t h a t  

des ign p a r t i c l e  s i z e  and d r y i n g  cond i t i ons  and emissions can be met. 
O Operate t h e  ash-handl ing equipment t o  con f i rm  t h a t  t h e  system meets 

environmental  standards.  

Phase IID--Commissioning/Optimization. 

O Operate t h e  c o a l - r e c e i v i n g  and s torage systems t o  demonstrate t h a t  

u n i t  t r a i n s  o f  coa l  can be weighed, unloaded, sampled, analyzed, and 

s tacked a t  des ign  r a t e s .  

O Operate t h e  coa l - r ec l a im ing  system t o  supply coa l  t o  t he  coa l  prepara- 

t i o n  area a t  r e q u i r e d  ra tes .  Rates w i l l  be increased,  i f  app rop r i a t e ,  

un t i ' l  deslgn cond i t i ons  a re  at la i l le l l ,  or problems or l i m i t a t i o n s  are 

i d e n t i f i e d  and cor rec ted .  

O Operate t h e  coa l  p r e p a r a t i o n  system t o  p rov i de  pu l ve r i zed ,  d r i e d  

coa l  t o  t h e  G a s i f i c a t i o n  and SRC Process Areas. Opera t ing  c o n d i t i o n s  

w i l l  be op t im ized  f o r  p a r t i c l e  s i ze ,  dryness, and emissions accord ing  

t o  good ope ra t i ng  p rac t i ces .  Rates w i l l  be increased,  i f  app rop r i a t e ,  

u n t i l  des ign  c o n d i t i o n s  a re  a t t a i n e d  o r  problems o r  l i m i t a t i o n s  a re  

i d e n t i f i e d  and cor rec ted .  
O Operate t h e  l i q u i d - s t o r a g e  and sh ipp ing  systems t o  s t o r e  and sh ip  

p roduc ts  accord ing  t o  a  schedule t h a t  suppor ts  opera t ions  and t h e  

marke t ing  p lan .  Rates w i l l  be increased,  i f  app rop r i a t e ,  u n t i l  



des ign  c o n d i t i o n s  a re  a t t a i n e d  o r  problems o r  l i m i t a t i o n s  a re  iden-  

ti f i e d  and co r rec ted .  
O Operate t h e  SRC-TSL s o l i d s  s torage and sh ipp ing  systems t o  s t o r e  and 

s h i p  p roduc t s  accord ing  t o  a  schedule t h a t  suppor ts  ope ra t i ons  and 

t h e  marke t i ng  p lan .  Rates w i l l  be increased,  i f  app rop r i a t e ,  u n t i l  

des ign  c o n d i t i o n s  a re  a t t a i n e d  o r  problems o r  l i m i t a t i o n s  a re  iden-  

t i f i e d  and co r rec ted .  
O Operate,  accord ing  t o  environmental  standards,  t h e  ash- hand1 i ng and 

s to rage  systems t o  handle t h e  s l a g  and ash by-products  produced i n  

t h e  G a s i f i c a t i o n  Area. Rates w i l l  be increased,  i f  app rop r i a t e ,  

u n t i l  des ign  c o n d i t i o n s  a r e  a t t a i n e d  o r  problems o r  l i m i t a t i o n s  a re  

i d e n t i f i e d  and cor rec ted .  

i v .  Cen t ra l  Con t ro l  System Area 

Phase . I IA - -Preopera t iona l  Checkout. 

O Commission~;311 necessary u t i l i t i e s .  

O Commission t h e  r a d i o  communication system. 

O Perform i n d i v i d u a l  l oop  checks t o  a s c e r t a i n  t h a t  a l l  f i e l d  i n s t r u -  

ments f u n c t i o n  proper1.y. 

O Check a1 1  a u x i l i a r i e s  f o r  p roper  ope ra t i on ,  e .  g. , d iagnos t i c s ,  

p r i n t e r s  , c o p i e r s  , a1 arm 1 i ghts .  

O Check t h e  e l e c t r i c a l  c i r c u i t s  t o  t h e  u n i n t e r r u p t i b l e  power supply  

(UPS) f o r  p roper  a c t i o n  i n  each Area o f  t h e  p l a n t .  
0 Check a l l  redundancies f o r  p roper  response, such as da ta  highways, a 

cathode r a y  tubes (CRTs), programmable I n ~ i c  cnn t . rn l le rs  (PICs). 

Phase . -. . . . . 1 1 ~ - - ~ o m m i  ss ion ing .  - - -. .- - - 

O I n t r o d u c e  wate r ,  a i r ,  o r  o t h e r  s imulants ,  i f  p o s s i b l e ,  i n  each 

process a rea  t o  v e r i f y  i ns t r umen t  s i g n a l s  and responses w i t h  r e a l  

s i g n a l s .  
0 Perform p r e l i m i n a r y  i ns t r umen t  t u n i n g  on t h e  c o n t r o l  loops,  as 

necessary. 

O Operate t h e  c o n t r o l  system f o r  i n t r o d u c i n g  i n t e n t i o n a l  upsets ,  and 

mon i t o r  t h e  recovery  response. 
O Cor rec t  any r rob lems o r  l i m i t a t i o n s  t h a t  cou ld  i n h i b i t  normal opera t ion .  

VII-12 



Phase IIC--Commissioning/Downstream Support. 

O In t roduce normal process feeds and perform f i n a l  instrument tuning,  

as each Area approaches design condi t ions.  
O I n s t i t u t e  the  requirements f o r  documenting con t ro l s  t o  c o n t i n u a l l y  

update a l l  con f igura t ions ,  constants, se t t i ngs ,  snd repor t ing .  

Phase IID--Commissioning/Optimization. Operate the  Central  Control  

System w i t h i n  i t s  normal c a p p b i l i t y  t o  adequately monitor and con t ro l  t he  

process f o r  the i n teg ra ted  f a c i l i t y  and t o  meet a l l  ope ra t i ons 'ob jec t i ves  such 

as product q u a l i t y ,  cost ,  environmental a c c e p t a b i l i t y ,  and safety.. Rates w i l l  

be increased, i f  appropr iate,  u n t i l  design cond i t ions  are a t ta ined  o r  problems 

o r  l i m i t a t i o n s  are i d e n t i f i e d  and corrected. 

b. Cryogenic Systems Area 

Phase I IA--Preoperat ional  Checkout. 

O Commission the u t i l i t i e s .  
O Passivate the  coo l i ng  water heat exchangers. 

O Recheck the major con t ro l  systems, s t roke valves, t e s t  sa fe ty  devices, 

c a l i b r a t e  con t ro l  loops, and check motor ro ta t i ons .  

O I n s t i t u t e  the  Safety Work Permit System. , 

Flush the Direct -Contact  A f te rcoo ler  (DCAC) and associated equipment 

us ing process pumps. Construct ion debr is  w i l l  be cleaned out  o f  a l l  

suc t ion  s t ra ine rs .  
0 Clean the p ip ing ,  heat exchangers, and compressors i n  oxygen serv ice  

and use an u l t r a v i o l e t  l i g h t  t o  check the c leanl iness.  
O perform p r e l  i m i  nary, vendor-directed run - i  n  o f  the A i r ,  Ni trogen, 

and Oxygen Compressors on a i r  o r  n i t rogen.  

Phase IIB--Commissioning. 

O Blow out  and de f ros t  the Cold Box w i t h  compressed a i r  from the  Main 

A i r  Compressor w i t h  the D C A C  i n  normal operat ion.  



O Operate t h e  Oxygen Compressor on n i t rogen /carbon  d i o x i d e  s imu la t i on .  

The compressor case w i l l  be disassembled, re inspec ted ,  and reassembled 

and r u n  aga in  on n i t r o g e n  ' recyc le .  
O Purge and coo l  t h e  c ryogen ic  l i q u i d  tanks w i t h  purchased l i q u i d  

n i t r o g e n  and l i q u i d  oxygen t o  exped i te  t h e  A i r  Separa t ion  U n i t  (ASU) 

s t a r t - u p  i f  n o t  p r e v i o u s l y  completed. 
o Commission t h e  l i q u i d  n i t r o g e n  v a p o r i z a t i o n  system t o  exped i te  t he  

ASU s ta r t - up .  

O C o r r e c t  a l l  problems o r  l i m i t a t i o n s  t h a t  cou ld  i n h i b i t  normal ope ra t i on .  

Phase IIC--Commissioning/Downstream Support. 

O Beg in  p u r g i n g  t h e  Snsu la t i on  i n  t h e  Cold Boxes w i t h  vapor ized n i t r o g e n  

f rom storage,  a f t e r  t h e  Cold Boxes have been de f ros ted .  

Beg in  c o o l i n g  t h e  Cold Box t o  a i r  l i q u e f a c t i o n  temperature,  and 

produce s p e c i f i c a t i o n  products .  
O S t a r t  t h e  N i t r o g e n  Compressor and d e l i v e r  gaseous n i t r o g e n  t o  t he  

u t i l i t y  headers when n i t r o g e n  o f  c o r r e c t  s p e c i f i c a t i o n  i s  a v a i l a b l e .  
O Beg in  o x y g e d n i t r o g e n  t e s t  runs o n - t h e  Oxygen Compressor, when 

gaseous oxygen o t  t h e  c o r r e c t  s p e c ~ t i c a t i o n s  j s  avaqlab le .  
O Operate t h e  Oxygen Compressor on pure  oxygen and d i r e c t  t h e  gas t o  

t h e  G a s i f i c a t i o n  U n i t  i n  t h e  Gas Systems Area, as r equ i r ed .  
O Vent t h e  gaseous oxygen and gaseous n i t r o g e n  a t  t h e  Cold Box, as 

r equ i r ed ,  t o  suppor t  commissioning t h e  SRC-I Demonstrat ion P lan t .  
O Operate t h e  Cold Boxes t o  produce l i q u i d  oxygen and l i q u i d  n i t r o g e n  

t o  f i l l  t h e  c ryogen ic  s torage tanks.  

Phase IID--Commissioning/Optimization. Operate t h e  ASU t o  produce gaseous 

oxygen and n i t r o g e n  t o , t h e  G a s i f i e r s  and u t i l i t y  header, r e s p e c t i v e l y .  Opera t ing  

c o n d i t i o n s  w i l l  be op t im i zed  and v e n t i n g  o f  gases between t he  Cold Hox and 

p r o d u c t  compressors w i l l  be min imized accord ing  t o  good normal o p e r a t i n g  

p r a c t i c e s .  Opera t ing  r a t e s  w i l l  be increased,  i f  app rop r i a t e ,  u n t i l  des ign 

c o n d i t i o n s  a r e  a t t a i n e d ,  o r  problems o r  l i m i t a t i o n s  a re  i d e n t i f i e d  and co r rec ted .  

The f i r s t  ASU w i l l  be commissioned be fo re  t h e  second and t h i r d  u n i t s  t o  

supp ly  gaseous n i t r o g e n  t o  t he  coa l - p repa ra t i on  subareas i n  t h e  U t i l i t i e s  and 

Gas Systems. The second and t h i r d  ASUs w i l l  be brought  on l i n e  t o  suppor t  

commissioning o f  t h e  G a s i f i e r s .  



c. Gas Systems Area 

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

Phase I IA - -P reope ra t i  onal  Checkout. 

O Commission t h e  u t i l i t i e s .  

Pass iva te  t h e  equipment, as r equ i r ed .  

Recheck t he  major c o n t r o l  systems, s t r o k e  va lves ,  t e s t  s a f e t y  dev ices,  

c a l i b r a t e  c o n t r o l  loops,  and check motor r o t a t i o n s .  

A c t i v a t e  t h e  n i t r o g e n  purge systems. 

Commission t h e  temperature maintenance systems. ) 

Commission t h e  f u e l  system, and i n s t i t u t e  t h e  Sa fe ty  Work Permi t  

System. 

F lush  t h e  l i q u i d  l i n e s  and vessels  w i t h  water  by us i ng  process 

pumps. Cons t ruc t ion  d e b r i s  w i l l  be c leaned f rom a l l  s u c t i o n / l i n e  

s t r a i n e r s .  

Purge and d r y  t h e  equipment, as requ i red .  

S i n t e r  t h e  r e f r a c t o r y  o f  t h e  G a s i f i e r  Reactor.  

Phase IIB--Commissioning. 

O Commission t h e  G a s i f i e r  f l a r e  system. 

O E s t a b l i s h  normal n i t r o g e n  purge r a t e s  th rough  t h e  bunkers. 
o Operate t h e  N i t r ogen  Recycle Compressor and conveying equipment on 

pure n i t r ogen .  Co r rec t  a l l  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  

ope ra t i on  w i t h  normal products .  
O Commission t h e  oxygen feed t o  t h e  screw-feeder b l o c k  va lves.  

O Using coa l  feedstock,  operate  t h e  dus t  p r e p a r a t i o n  area, i n c l u d i n g  

t h e  hand l i ng  equipment f o r  Kerr-McGee Ash Concent r te  (KMAC) t o  

s imu la te  humid i f y ing /b lend ing  KMAC w i t h  coa l  feedstock.  Co r rec t  a l l  

problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  opera t ion '  w i t h  normal 

p roduc ts .  
O Operate t h e  Screw Feeders on r e c y c l e  t o  t h e . s e r v i c e  bunkers i n  o rde r  

t o  c a l i b r a t e  and a d j u s t  t h e  Screw Feeder head. 



O Operate t h e  e n t i r e  wash-water t rea tment  system and ash-removal 

s e c t i o n  o f  t h e  g a s i f i c a t i o n  t r a i n  w i t h  process water.  Co r rec t  

problems o r  1  i m i t a t i o n s  t h a t  i n h i b i t  o p e r a t i  on on normal products  

Phase IIC--Commissioning/Downstream Support. 

O Cont inue t o  opera te  t h e  KMAC hand1 i n g  equipment on coa l  t o  d e l i v e r  

h u m i d i f i e d  feeds tock  t o  t he  G a s i f i e r  se r v i ce  bunkers. 
O Cont inue t o  opera te  t h e  wash-water t rea tment  system w i t h  process 

water .  

O s t a r t  one G a s i f i e r  on normal s t a r t - u p  w i t h  coa l /oxygen/n i t rogen 

feeds. 

" r lare  t h e  p roduc t  gas a t  t h c . l o c a 1  G a s i f i e r  f l a v e s t a c k  u n t i l  r e l i a b l e  

o p e r a t i o n  i s  achieved. 
O When t h e  f i r s t  g a s i f i e r  i s  operable,  beg in  s t a r t - u p  w i t h  t he  remain ing 

G a s i f i e r s ,  one-at-a-t ime, on coal /oxygen/n i t rogen feeds. 
O Operate s ing1  e G a s i f i e r s  a t  r a t e s  v a r y i n g  from 70 t o  110% t o  de tec t  

l i m i t a t i o n s  o r  problems r e q u i r i n g  f u t u r e  c o r r e c t i o n .  A second 

g a s i f i e r  w i  11 be operated, i f  f requen t  shutdowns de lay commissioning 

o f  downstreom u n i t s .  
O Operate t h e  G a s i f i e r  t o  suppor t  t he  commissioning o f  downstream gas 

system u n i t s .  
O Begin w i t hd raw ing  coa l  and i nc reas ing  KMAC feed r a t e s  t o  t h e  G a s i f i e r  

System, when KMAC i s  a v a i l a b l e  from t h e  SRC deashing area. 

O C o r r e c t  a l l  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  normal ope ra t i on  

w i t h  d ~ ~ / c o a l  feed. 

phase IID--Commissioning/Optimization. Operate t h e  G a s i f i c a t i o n  System 

t o  produce makeup hydrogen t o  t h e  Raw Syngas Compressor. Operat ing c o n d i t i o n s  

w i l l  be o p t i m i t c d ,  and v e n t i n g  Lo t he  f l a r e  w i l l  be nl in in l ized accord ing  t o  
\ 

good normal o p e r a t i n g  p r a c t i c e s  t o  p rov i de  feed t o  t he  Raw Syngas Compressor. 

Rates w i l l  be i nc reased ,  i f  app rop r i a t e ,  u n t i l  design cond i t i ons  a re  a t t a i n e d ,  

o r  problems o r  l i m i t a t i o n s  a re  i d e n t i f i e d  and cor rec ted .  



ii. Raw Syngas Compression, S h i f t ,  and Ammonia S u l f i d e  Water S t r i p p e r  (ASWS) 

Sys tems 

Phase I I A - - P r e o ~ e r a t i  onal  checkout. 

O Commission t h e  u t i l i t i e s .  

O Pass iva te  t h e  equipment, as r equ i r ed .  

O Recheck major c o n t r o l  systems, s t r o k e  va lves ,  tes, t  s a f e t y  dev ices,  

c a l  i b r a t e  c o n t r o l  loops,  and check motor r o t a t i o n s .  
O Commission t h e  temperature maintenance systems. 

O Commission t h e  f u e l  system, and i n s t i t u t e  t h e  Sa fe ty  Work Permi t  

System. 
O F lush  t h e  l i q u i d  l i n e s  and vessels  w i t h  water  by  us i ng  process 

pumps. Cons t ruc t i on  d e b r i s  w i l l  be c leaned f rom a l l  s u c t i o n k l i n e  

s t r a i n e r s .  

O 'Purge and d r y  t h e  equipment, as requ i red .  
O Recheck t h e  a l ignment  o f  t h e  Raw Sy"gas ~ o m ~ r e s s p r  and Turb ine  

t r a i n .  
O Operate t h e  seal  gas and lube  o i l  system on t h e  Raw Syngas compressor 

and Turb ine  t r a i n .  

O Purge and d r y  o u t  t h e  equipment, as r equ i r ed ,  i n c l u d i n g  t h e  S h i f t  

S ta r t - up  Heater r e f r a c t o r y .  

Phase IIB--Commissioning. 

O Commission t h e  r o u t e  t o  t h e  p l a n t  f l a r e  system. 

O Operate t h e  Raw Gas Holder ,  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  ( E S P ) ,  Raw 

Syngas Compressor, and S h i f t  systems on n i t r ogen :  , Co r rec t  a l l  problems 

o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  ope ra t i on  w i t h  normal feedstock.  
O Begin s u l f i d i n g  t h e  s h i f t  c a t a l y s t  by f o l l o w i n g  t h e  c a t a l y s t  vendor 

procedures and by  us i ng  t h e  Raw Gas Ho lder  and compressor. 
O Begin s t o r i n g  S h i f t  and Raw Syngas Compressor condensate i n  t h e  ASWS 

s torage t a n k  f o r  l a t e r  feed  m a t e r i a l  t o  t h e  Claus S u l f u r  P l a n t .  
O Cornmi ss i on  t he  h igh-pressure,  medium-pressure, and low-pressure 

steam systems i n  t h e  S h i f t  system. 



Phase IIC--Commissioning/Downstream Support. 

Cont inue t o  opera te  t h e  Raw Gas Holder ,  ESP, Raw Syngas Compressor 

and S h i f t  systems on n i t r o g e n  i n  t he  r e c y c l e  mode. 

Cont inue t o  feed  sour  condensate t o  t h e  ASWS. 

Beg in  t o  d i s p l a c e  n i t r o g e n  i n  t he  Raw Gas Holder  w i t h  syngas a f t e r  a  

s i n g l e  g a s i f i e r  has completed Phase I I C  opera t ion .  

Beg in  normal o p e r a t i o n  o f  t h e  ESP and i n t r oduce  syngas t o  t he  Raw 

Syngas Compressor and S h i f t  systems. 

Operate t h e  S h i f t  S t a r t - u p  Heater as a  t r i m  hea te r ,  i f  requ i r ed ,  a t  

t h i s  r a t e  o f  turndown. 

F l a r e  gas a t  t h e  e x i t  o f  t h e  S h i f t  system u n t i l  r e l i a b l e  ope ra t i on  

i s  achieved. 

Operate t h e  G a s i f i e r s ,  raw syngas compression system, ASWS, and 

S h i f t  systems t o  s ~ ~ p p o r t .  downstream commissioning o f  t h e  Gas Systems 

u n i t s ,  i . e . ,  Se lexo l  and hydrogen compression systems. 

Co r rec t  a l l  problems o r  l i m i t a t i o n s  t h a t  i n h i b i t  normal opera t ion .  

Phase IID--Commissioning/Optimization. The Raw Syngas Compression, 

S h i f t ,  and ASWS systems w i l l  be operated as a  un j  t to produce rnakeup I~ydr',oyers 

t o  t h e  Selexo l  u n i t .  Opera t ing  cond i t i ons  w i l l  be op t im ized  and ven t i ng  o f  

gas t o  t h e  f l a r e  w i l l  be min imized,  acco rd i ng . t o  good normal ope ra t i ng  p r a c t i c e s ,  

as r equ i r ed ,  t o  p r o v i d e  re'l Sable feed t o  Lhe Selexu l  ur ' l i t .  Rates w i l l  be 

increased,  i f  app rop r i a t e ,  u n t i l  des ign cond i t i ons  a re  a t t a i n e d ,  o r  problems 

n r  l i m i t a t i o n s  a re  i d e n t i f i e d  and cor rec ted .  

iii. DEA, HPU, .- .,,.. LPG Systems 

Phase I IA - -P reope ra t i ona l  Checkout. 

O Commission t h e  u t i l i t i e s .  

O Pass iva te  t h e  equipment, as requ i red .  
0 Rechcck major  c o n t r o l  systems, s t r oke  va lves,  t e s t  s a f e t y  dev ices,  

c a l i b r a t e  c o n t r o l  l oops ,  and check motor r o t a t i o n s .  
O Commission t h e  temperature maintenance systems. 



O Comn,ission t h e  f ue l  system, and i n s t i t u t e  t he  Sa fe ty  Work Permi t  

System. 
O F lush  t h e  l i q u i d  l i n e s  and vessels  w i t h  water  by us i ng  process 

pumps. Cons t ruc t i on  d e b r i s  w i l l  be c leaned from a l l  suc t i on /  l i n e  

s t r a i n e r s .  

O Dry o u t  t he  Hydrogen P u r i f i c a t i o n  U n i t  (HPU) R e a c t i v a t i o n  Heater 

r e f r a c t o r y .  

O Purge and d r y  equipment w i t h  n i t r ogen ,  as r equ i r ed .  
O Recheck t h e  a l ignment  on compressors and per fo rm p r e l i m i n a r y  vendor- 

d i r e c t e d  run- ins  on t h e  HPU Fuel Gas Compressor and C h i l l e r  and 

L i q u e f i e d  Petroleum Gas (LPG) Feed Gas Compressor. 

D e f r o s t  and d r y  o u t  t he  HPU and LPG c ryogen ic  equipment w i t h  n i t r o g e n  

Phase IIB--Commissioning. 

O Commission t h e  r o u t e  t o  t he  p l a n t  f l a r e  system. 
O Operate t h e  HPU Fuel  Gas Compressor and LPG Feed Gas Compressor on 

n i t r ogen ,  and c o r r e c t  a l l  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  

ope ra t i on  w i t h  normal feed. 
O Operate t he  HPU Chi1 l e r  on r k c y c l e  w i t h  ho t  gas bypass. 
O Reac t i va te  t h e  HPU mole s ieve  d r i e r  beds w i t h  n i t r o g e n  by us i ng  t h e  

Reac t i va t i on  Heater.  
O Operate t h e  DEA and HPU columns and pumps w i t h  water  and n i t r o g e n  

s imu la t i on ;  d r a i n  and d r y  o u t  t h e  system, as requ i red .  

Co r rec t  a l l  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  ope ra t i on  w i t h  

normal feeds. 

Phase IIC--Commissioning/Downstream Support. 

O Charge d ie thanolamine (DEA) and water  s o l u t i o n  t o  t he  Absorbers and 

S t r i p p e r .  

* Charge c a u s t i c  soda t o  t h e  tanks and p o t s ,  e t c .  

O Charge HPU scrub o i l  t o  t he  tanks,  Absorber and S t r i p p e r .  
O Charge condensate t o  p o t s  and columns i n  t h e  DEA system. 

O Pressur i ze  t h e  DEA and HPU columns; beg in  c i r c u l a t i n g  o f  DEA,  c a u s t i c  

soda, condensate, and scrub o i  1. 



O Beg in  p r e s s u r i z i n g  t h e  DEA Absorbers w i t h  normal feeds when t h e  

steady f l o w  o f  hydrogen r e c y c l e  o r  low-pressure f l a s h  gas i s ' a v a i l a b l e  

f rom t h e  SRC area. 
O Heat t h e  DEA Rebo i l e r  S t r i p p e r  and beg in  ncrmal ope ra t i on  o f  t h e  DEA 

U n i t ,  v e n t i n g  r e c y c l e  gas t o  t h e  f l a r e  a t  t h e  b a t t e r y  1  i m i t s  o f  t he  

HPU and d e l i v e r i n g  f u e l  gas t o  t h e  header. 

O C o r r e c t  a l l  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  normal opera t ion .  
O Pressu r i ze  t h e  HPU Absorber w i t h  t r e a t e d  gas f rom t h e  DEA h igh-pressure 

absorber .  Heat t h e  HPU S t r i ppe r /Rebo i l e r  and beg in  normal ope ra t i on  

o f  t h e  HPU t o  produce r e j e c t e d  f u e l  f o r  feed  t o  t h e  LPG system. 

L e t  down t h e  h igh-pressure r e c y c l e  gas w i t t i  a  bypass f l o w  c o n t r o l  

v a l v e  t o  t h e  low-pressure Fuel Gas Absorber i n  t h e  DEA system t o  

a l l o w  o p e r a t i o n  a t  turndown cond i t i ons .  

Vent t h e  t r e a t e d  r e c y c l e  gas from t h e  HPU a t  t h e  b a t t e r y  l i m i t s  o f  

t h e  Hydrogen Compression system. 

C o r r e c t  a1 1  problems o r  1  i m i t a t i o n s  t h a t  w i  11 i n h i b i t  normal opera t ion .  

P ressu r i ze  t h e  LPG Feed Gas ,compressor w i t h  r e j e c t e d  f u e l  gas from 

t h e  HPU. 

Operate t h e  LPG Feed Gas Compressors on normal feed, v e n t i n g  gas t o  

the fuel -gas header*. 

Pressu r i ze  t he  LPG De- than ize r  Column, Compander, e t c . ,  and beg in  

c o o l i n g  t h e  column t o  produce LPG produc t .  

~ r a n s f k r  t h e  LPG p roduc t  t o  s torage.  

D e l i v e r  t h e  column overheads t o  t h e  fue l -gas  headers. 

C o r r e c t  a l l  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  normal opera t ion .  

Phase IID--Commi s s i o n i  ng/Opt imizat ion.  The DEA, HPU, and LPG systems 

w i l l  be operated as a  u n i t  t o  produce s p e c i f i c a t i o n  r e c y c l e  hydrogen t o  be 

compressed i n  t h e  hydrogen compression u n i t .  By-product LPG w i l l  be produced, 

as requ i r ed ,  t o  s a t i s f y  t h e  p l a n t  f u e l  balance. Opera t ion  c o n d i t i o n s  w i l l  be 

op t im i zed  and v e n t i n g  t o  t h e  f l a r e  w i l l  be minimized, c o n s i s t e n t  w i t h  good 

normal ope ra t i ng  p r a c t i c e s ,  as r equ i r ed ,  t o  p rov i de  r e l i a b l e  feed  t o  t h e  

downst.ream u n i t s .  Rates w i  11 be increased,  i f  app rop r i a t e ,  u n t i  1  des ign  

c o n d i t i o n s  a r e  a t t a i n e d ,  o r  problems o r  l i m i t a t i o n s  a r e  i d e n t i f i e d  and 

co r rec ted .  



i v .  Se lexo l .  Claus. and Beavon Svstems 

Phase I IA - -Preopera t iona l  Checkout. 

Commission t h e  u t i l i t i e s .  

Pass ivate  t h e  equipment, as requ i red .  

Recheck t he  major  c o n t r o l  systems, s t r o k e  va lves ,  t e s t  s a f e t y  dev ices ,  

c a l i b r a t e  c o n t r o l  loops,  and check motor r o t a t i o n s .  

Commission t h e  temperature maintenance systems. 

Commission t he  f u e l  system, and i n s t i t u t e  t h e  Sa fe t y  Work pe rm i t  

Sys tern. 

F l u s h , t h e  l i q u i d  l i n e s  and vessels  w i t h  water  by us i ng  process 

pumps. Cons t ruc t ion  d e b r i s  w i l l  be c leaned from a l l  s u c t i o n / l i n e  

s t r a i n e r s .  

Purge and d r y  t h e  equipment, as r equ i r ed .  

Perform p r e l  i m i  nary, vendor-di  r e c t e d  run - i ns  on t h e  H2S Recycle 

Compressor, Claus b lowers,  ~ e l e x o l  R e f r i g e r a t i o n  U n i t ,  and C02 

Blower. 

Dry  o u t  t he  Claus and Beavon systems r e f r a c t o r i e s .  

Phase IIB--Commissioning. 

O Commission t h e  r o u t e  t o  t he  p l a n t  f l a r e  system. 
O Operate t h e  C02 Blower and H2S Recycle Compressors on n i t r ogen .  

Co r rec t  a l l  problems t h a t  w i l l  i n h i b i t  ope ra t i on  w i t h  normal feeds. 

Operate t he  Selexo l  system w i t h  water  and n i t r o g e n  s imu la t i on ;  then  

d r a i n  and d r y  o u t  t he  system w i t h  n i t r o g e n ,  as requ i red .  
O Operate t he  Beavon system w i t h  water  and n i t r o g e n  o r  a i r  s imu la t i on .  

D r a i n  and d r y  ou t  t h e  system w i t h  n i t r ogen ,  as r equ i r ed .  

O Cor rec t  a l l  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  ope ra t i on  w i t h  

normal feeds. 

Phase IIC--Commissioning/Downstream Support. 

O Charge t h e  Selexo l  s o l u t i o n  t o  Absorbers, S t r i p p e r s  and f l a s h  tanks. 
0 Pressur i ze  t he  system w i t h  n i t r o g e n  and beg in  c i r c u l a t i n g  Selexo l  

s o l u t i o n .  



Cool t h e  Se lexo l  c i r c u i t  w i t h  t he  R e f r i g e r a t i o n  U n i t .  

Heat t h e  i n v e n t o r y  i n  t h e  H2S S t r i p p e r .  

Begin  t o  feed  t h e  Selexo l  system w i t h  syngas a f t e r  t h e  S h i f t  system 

has been precommissioned th rough  Phase I I C .  

Operate t h e  HpS Recycle Compressor on normal feed. 

Preheat t h e  Claus p l a n t  accord ing  t o  vendor i n s t r u c t i o n s .  

Operate t h e  Claus p l a n t  on a c i d  gas feeds f rom t h e  Se lexo l  and ASWS 

systems t o  produce e lementa l  s u l f u r  i n  t h e  Claus s u l f u r  p i t .  

Operate t h e  Selexo l  S t r i p p e r s  w i t h  t h e  normal s t r i p p i n g  medias o f  

steam and n i t r o g e n .  

Operate t h e  Cop Blower w i t h  normal feed f rom t h e  Selexo l  system. 

Charge S t r e t f o r d  s o l u t i o n  chemicals and water  t o  t he  Beavon-System 

O x i d i z e r  Tanks and Absorbers. 

P ressu r i ze  t h e  system w i t h  n i t r o g e n  and beg in  c i r c u l a t i n g  t h e  S t r e t f o r d  

s o l u t i o n .  

Preheat  t h e  Beavon-System Furnace, I n c i n e r a t o r ,  and hydrogenat ion 

beds accord ing  t o  vendor i n s t r u c t i o n s .  

Commission t h e  medium- and low-pressure steam systen~s o f  t h e  Claus 

and Beavon systems. 

Operate t h e  Beavon system on t a i l  gac feed6tock f rom t h e  Claus 

p l a n t .  

Operate t h e  S u l f u r  Decanter o f  t he  Beavon system and t r a n s f e r  t h e  

e lementa l  s u l f u r  t o  t h e  s torage p i t .  

F l a r e  t h o  hydrogen from t h e  Selexo l  system a t  t h e  e x i t  o f  t h e  

economizers a f t e r  t h e  C02 Absorber u n t i l  r e l i a b l e  ope ra t i on  i s  

ach ieved f o r  the  Se lexo l ,  Claus and Beavon systems. 

C o r r e c t  a l l  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  normal ope ra t i on .  

Phase IID--Commissioning/Optimization. The Se lexo l ,  Claus and Beavon 

systems w i l l  be operated as a  u n i t  t o  produce s p e c i f i c a t i o n  makeup hydrogen t o  

t h e  H compression and methanat ion systems. Opera t ing  c o n d i t i o n s  w i l l  be 2 
op t im i zed  and v e n t i n g  t o  t he  f l a r e  w i l l  be min imized accord ing  t o  good normal 

o p e r a t i n g  p r a c t i c e s ,  as r equ i r ed ,  t o  p rov i de  r e l i a b l e  f eed  t o  t h e  downstream 

u n i t s .  Rates w i l l  be increased,  i f  app rop r i a t e ,  u n t i l  des ign c o n d i t i o n s  a re  

a t t a i n e d ,  o r  problems o r  l i m i t a t i o n s  a re  i d e n t i f i e d  and cor rec ted .  



v. Hydrogen Compression System 

Phase I IA - -P reope ra t i ona l  Checkout. 

O Commission t h e  u t i l i t i e s .  

O Recheck t h e  major  c o n t r o l  systems, s t r o k e  va lves ,  t e s t  a larms/ 

s a f e t y  dev ices,  c a l i b r a t e  c o n t r o l  loops,  and check motor r o t a t i o n s .  
O Commission t h e  temperature maintenance system. 
O I n s t i t u t e  t h e  Sa fe ty  Work Permi t  System. 

O Recheck c r i t i c a l  c learances i n  t h e  compressors. 

O Operate t h e  n i t rogen-purge  lube  o i l  systems on t h e  hydrogen compres- 

sors .  

O Perform p r e l i m i n a r y ,  vendor -d i rec ted  run - i ns  o f  t h e  compressors on 

a i r  ,and n i t r ogen .  

Phase IIB--Commissioning. 

O Commission t h e  r o u t e  t o  t h e  p l a n t  f l a r e  system. 
O Operate t h e  hydrogen compressors on n i t r o g e n  recyc l e .  

O Cor rec t  a l l  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  ope ra t i on  w i t h  

hydrogen feed. 

Phase IIC--Commissioning/Downstream Support. 

O Pressur i ze  makeup gas compressor c y l i n d e r s  w i t h  hydrogen when i t  i s  

ava i  1  ab le  f rom t h e  Selexo l  syst.em, 
O Pressur i ze  t h e  r e c y c l e  and bypass c y l i n d e r s  f rom t h e  HPU and DEA, 

r e s p e c t i v e l y ,  w i t h  hydrogen letdown from t h e  d ischarge p ressure  o f  

t h e  makeup c y l  i nde r .  

O S t a r t  t h e  compressor w i t h  t h e  assoc ia ted  suppor t  equipment; operate  

t h e  compressor on t o t a l  r ecyc l e .  

O Cor rec t  a l l  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  ope ra t i on .  

O Vent t h e  hydrogen on t h e  s u c t i o n  s i d e  o f  t h e  compressor t o  t h e  

f l a r e ,  as r equ i r ed ,  t o  s a t i s f y  t h e  demand i n  t h e  SRC Process Area. 



Phase IID--Commissioning/Optimization. The hydrogen compressors w i l l  be 

operated t o  supply  makeup and r e c y c l e  hydroeen t o  t h e  SRC Process Area. 

Opera t ing  c o n d i t i o n s  w i l l  be op t im ized ,  and r e c y c l e  and v e n t i n g  t o  t h e  f l a r e  

w i l l  be m in im ized  accord ing  t o  good normal ope ra t i ng  p r a c t i c e s ,  as r equ i r ed ,  

t o  p r o v i d e  re1  i a b l e  feed  t o  t he  downstream u n i t s .  Rates w i  11 be increased,  if 

app rop r i a t e ,  u n t i l  des ign  c o n d i t i o n s  a re  a t t a i n e d ,  o r  problems o r  l i m i t a t i o n s  

a r e  i d e n t i f i e d  and cor rec ted .  

v i .  Methanat ion System 

Phase I I A - - P r e o p e r a t i  onal  Checkout'. 

O Cnrnmi55inn t , h ~  ~ t . i l  i t . 3 ~ ~ .  

O Recheck t h e  major  c o n t r o l  system, s t r o k e  va lves ,  t e s t  a la rm/sa fe ty  

dev ices,  c a l i b r a t e  c o n t r o l  l oops ,  and check motor r o t a t i o n s .  

O Commission t h e  temperature maintenance systems. 

O Commission t h e  f u e l  system t o  t h e  S ta r t - up  Heater ,  and i n s t i t u t e  t h e  

Sa fe t y  Work Permi t  System. 
O F lush  t h e  l i q u i d  l i n e s ,  po ts  and heat  exchangers w i t h  water  by u s i n g  

prncpsq plrrnps, and c l ~ a r r  a11 s \ ~ c t i o n / l i n e  s t r a i n ~ r s  
O Purge t h e  equipment w i t h  n i t r o g e n  i n  p r e p a r a t i o n  f o r  Phase 110. 
O Dry o u t  t h e  r e f r a c t o r y  i n  t h e  S ta r t - up  Heater.  

Phase 110--Commissioning. 

Commission t h e  r o u t e  t o  t h e  f l a r e  system. 
O Heat t h e  c a t a l y s t  beds w i t h  n i t r o g e n  by us i ng  t h e  S ta r t - up  Heater .  
" Commission t h e  Waste Heat B o i l e r  d u r i n g  t h e  hea t i ng  cyc l e .  

O C o r r e c t  a l l  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  ope ra t i on  on 

normal feed.  

Phase 11C--Commissioning/Downstream Support. 

O Begin t h e  feed  o f  makeup hydrogen t o  p r e s s u r i z e  t h e  system t o  f u l l  

des ign  o p e r a t i n g  p ressure  a f t e r  t h e  Selexo l  u n i t  has been p u t  th rough  

i t s  Phase I I C .  



O Cont inue t o  operate  t h e  S ta r t - up  Heater  and beg in  reduc ing  gas f l o w  

through t h e  c a t a l y s t  beds t o  produce a  c o n t r o l l e d  exotherm 

? Increase t h e  gas f l o w  as t h e  exotherm l i n e s  o u t  and decrease f i r i n g  

i n  t h e  S ta r t - up  Heater u n t i l  normal ope ra t i on  i s  a t t a i n e d  d u r i n g  i t s  

shutdown. 

O A d j u s t  t h e  s t e a d g a s  r a t i o  t o  c o n t r o l  t h e  exotherm i n  t h e  f i r s t  

Methanator bed. 

O Cor rec t  a1 1  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  normal . ope ra t i on  

Phase IID--Commissioning/Optimization. The Methanat ion system w i l l  be 

operated t o  produce s p e c i d i c a t i o n  . . hydrogen . t o  t h e  Coke and L i q u i d  Products 

Area. Opera t ing  c o n d i t i o n s  w i l l  be op t im ized  and v e n t i n g  t o  t h e  f l a r e  w i l l  be 

min imized c o n s i s t e n t  w i t h  good normal ope ra t i ng  p r a c t i c e s ,  as r equ i r ed ,  t o  

p rov i de  r e l i a b l e  feed  t~ t h e  Coke and ~ i ~ u i d  Products Area. Rates w i l l  be 

increased,  when app rop r i a t e ,  u n t i  1  des ign c o n d i t i o n s  a re  a t t a i n e d ,  o r  problems 

o r  1  i m i  t a t i .ons  a re '  i d e n t i f i e d  and cor rec ted .  

d. SRC Products Area 

i. A u x i l i a r i e s  (Dowtherm, Compressor Coo l ing  Water, and F lush  and D r a i n  Systems) 

Phase I IA - -Preopeca t iona l  Checkout. 

O Commission t h e  u t i l i t i e s .  

O Check t h e  c o n t r o l  systems and mechanical equipment, s t r o k e  va lves ,  

t e s t  s a f e t y  dev ices,  and check motor ro ta t . i ons .  
O Charge water  t o  t h e  equipment and c i r c u l a t e  i t  t o  check t h e  f u n c t i o n i n g  

o f  pumps, va lves ,  and ins t ruments .  Cons t ruc t i on  d e b r i s  w i l l  be 

c leaned from temporary s t r a i n e r s  and o t h e r  c o l l e c t i o n  p o i n t s .  
O Commission t h e  steam t r a c i n g  systems. 
O C.ommission t h e  f u e l  system, and i n s t i t u t e  t h e  Sa fe ty  Work Permi t  

System. 
O Purge and d r y  t h e  equipment and l i n e s ,  and d r y  t h e  r e f r a c t o r y .  



Phase I IB--Commissioning. 

O Commission t h e  f l a r e  system. 
O Unload Dowtherm from tank  cars  i n t o  t he  p l a n t  system t o  e s t a b l i s h  

t h e  normal o p e r a t i n g  l e v e l  i n  t he  surge tank .  
O Heat t h e  Dowtherm system s l ow l y  t o  cu re  t h e  hea te r  r e f r a c t o r y  and t o  

d r i v e  wa te r  o u t  o f  t h e  system. 
O Charge b o i l e r  f e e d - q u a l i t y  water  t o  t h e  compressor c o o l i n g  water  

systems. Add e thy lene  g l y c o l  a n t i f r e e z e  and t rea tment  chemicals,  

and c i r c u l a t e  t he  wdter  mix tu re .  
O Charge s t a r t - u p  process s o l v e n t  t o  t h e  F lush  So lven t  Tank. The 

s o l v e n t  pumps w i l l  be used t o  c i r c u l a t e  so l ven t  t o  process l i n e s  

t h a t  a r P  ava4 lab le .  Tl l is  s o l v e n t  w i l l  bc a l lowed t o  d r a i n  t.n t h e  

d r a i n  tanks  and be r e t u r n e d  t o  t h e  F lush  So lven t  Tank v i a  t h e  So lven t  

S lop Tank. 
O Heat t h e  s o l v e n t  s l o w l y  t o  d r y  o u t  t h e  system. 

Phase IIC--Commissioning/Downstream Support .  

O con tin^^^ t.hp c i r c u l a t i o n  o f  Dowtherm t o  a l l  equipment and p i p e l i n e  

hea t  t r a c i n g ,  j a c k e t i n g ,  and heat  exchangers. The f l u i d  w i l l  be 

heated t o  normal ope ra t i ng  temperature,  and a l l  c o n t r o l  systelns w i l l  

be p u t  i n  se r v i ce .  

O Tes t  t h e  f u n c t i o n  o f  a l l  c o n t r o l s ,  a larms, and s a f e t y  dev ices i n  

t h e  Dowtherm system. 
O Cont inue c i r c u l a t i n g  compressor coo l  4 ng wdLe~+ and t e s t  t h e  f u n c t i o n i n g  

o f  a1 l c o n t r o l s ,  a larms, d11d s a f e t y  d e v I C ~ 5  I n  L h d l  bystern 
O Empty t h e  d r a i n  system r e t u r n i n y  the process s o l v e n t  i n v e n t o r y  t o  

t .he F lush  So lven t  Tank. The con ten ts  o f  t h e  tank  w i l l  be heated t o  

normal n p c r a t i  ng temperat I I ~ P  

O Recheck and remove a l l  temporary s t r a i n e r s .  

O Prov ide  Dowtherm, compressor c o o l i n g  water ,  and f l u s h  s o l v e n t  t o  t h e  

D i s s o l v e r  subarea as r e q u i r e d  f o r  commissioning t h a t  equipment. 

Phase IID--Commissioning/Optimization. Operate t h e  a u x i l i a r y  equipment 

t o  suppor t  t h e  commissioning o f  t h e  ba lance o f  t he  SRC Process Area. 



ii. React ion Recovery: S l u r r y  Prepara t ion ,  Heat ing,  React ion and H  

Recovery, Vacuum, and Solvent  Recovery 

Phase I IA - -P reope ra t i  onal  checkout. -. 

Commission t h e  u t i l i t i e s .  

Pass iva te  t h e  equipment, as requ i red .  

Check c o n t r o l  systems and mechanical equipment, s t r o k e  va lves ,  t e s t  

s a f e t y  dev ices,  and check motor r o t a t i o n s .  

F l ush  a l l  equipment and l i n e s  by c i r c u l a t i n g  water  w i t h  process 

pumps and n i t r o g e n  w i t h  process compressors. Cons t ruc t i on  d e b r i s  

w i l l  be c leaned from equipment s u c t i o n  s t r a i n e r s .  

Commission t h e  coa l  hand l i ng  equipment f o r  a  d r y  run. 

Commission t h e  f u e l  system, and i n s t i t u t e  t h e  Sa fe t y  Work Permi t  

System. 

F i r e  t h e  heaters  on t he  Vacuum and Process So lven t  Columns t o  b o i l  

t h e  water  and commission the .  overhead systems. 

Dry t h e  r e f r a c t o r y  i n  t h e  Coa l -S lu r ry  Heaters. 

D r a i n  a l l  equipment o f  water,  and purge and d r y  it. 

Phase IIB--Commissioning. 

O Charge s t a r t - u p  process s o l v e n t  t o  t h e  s l u r r y  p r e p a r a t i o n  system. 

The s o l v e n t  w i l l  be pumped through t he  normal process r o u t e  t o  

e s t a b l i s h  normal l e v e l s  i n  t he  s l u r r y  heaters  and r e a c t o r s ,  and 

hydrogen r ccovc ry  and vacuum areas. 
O C i r c u l a t e  and heat  t h e  s o l v e n t  s l o w l y  t o  d r y  o u t  t h e  system. 

O Determine t h a t  t h e  Gas Systems Area i s  ready t o  supply  hydrogen and 

r e c e i v e  sour gas. 
O Commission t h e  hydrogen feed system and t h e  hydrogen recovery  area, 

i n c l u d i n g  t h e  Sour Gas Compressors. 
0 Determine t h a t  t h e  s torage area i s  ready t o  r e c e i v e  c r u d e - o i l ,  

medium, o i l ,  and heavy o i l  product .  

O Cont inue hea t i ng  and c i r c u l a t i n g  t he  system. The Process So lven t  

Column w i l l  be commissioned when feed becomes a v a i l a b l e .  
0 Check and remove a l l  temporary s t r a i n e r s .  

O Tes t  t h e  f u n c t i o n i n g  o f  a l l  c o n t r o l s ,  a larms, and sa fe ty  dev ices i n  

t he  l i q u i d  and gas hand l i ng  equipment. 



Phase IIC--Commissioning/Downstream Support. 

O Cont inue c i r c u l a t i n g  o i l  and hydrogen a t  50% o f  des ign r a t e ,  w h i l e  

i n c r e a s i n g  t h e  temperature and p ressure  t o  near des ign c o n d i t i o n s .  

O Oetermine t h a t  t h e  S o l i d i f i e r  i s  commissioned and ready t o  operate  

and t h a t  t h e  Gas T r e a t i n g  Area i s  ready t o  r e c e i v e  low-pressure o f f  

gas and sour  water .  

O S t a r t  coa l  f eed  a t  a  low r a t e ;  g r a d u a l l y ,  i nc rease  t h e  r a t e  u n t i l  

des ign  s l u r r y  s t r e n g t h  i s  obta ined.  
" Begin t h e  le tdown t o  the o f f - s p e c i f i c a t i o n  SRC tdnk i n  t he  S o l i d i f i e r  

* Subarea, when t h e  Vacuum Column bottoms s o l v e n t  concen t ra t i on  i s  

reduced t o  near  des ign  concen t ra t i on .  

S t a b i l i z e  t h e  o p e r a t i o n  a t  50% o f  dcs i gn  r a t c .  
O Discon t i nue  f e e d i n g  t h e  Vacuum Column bottoms t o  t h e  S o l i d i f i e r ,  and 

s t a r t  f e e d i n g  t h e  stream t o  t h e  Deashing U n i t  when t h e  Deashing U n i t  

has been commissioned and i s  ready t o  r ece i ve  feed. 
O Inc rease  t h e  feed  r a t e s  s l o w l y  t o  t h e  l i m i t  o f  t h e  process o r  t h e  

downstream equipment. 

Phase IIDaaComm~i 55.1 on1 riy/Oy 1 i l i~  i ~ d L  ~ U I I .  Opered,Le t l ~ e  R e a c t ~ r / R e i o v e r  Area 

t o  supp ly  feeds tock  t o  t h e  Deashing Area. Operat lng c o n d i t i o n s  wi  11 be op t im ized  

and r a t e s  wi  11 be inc reased  u n t i  1  des ign  cond i t i ons  a re  a t t a i n e d ,  o r  problems 

o r  l i m i t a t i o n s  a r e  i d e n t i f i e d  and cor rec ted .  

iii. S o l i d i f i c a t i o n  .. - ~ Area 

Phase I IA - -P reope ra t i ona l  Checkout. 

0 Check t h e  c o n t r o l  and mechanical  equipment, s t r o k e  va lves ,  t e s t .  

s a f e t y  dev ices ,  and check motor r o t a t i o n s .  
O Commission t h e  c o o l i n g  wa te r  system. 
O F lush  t h e  system by  c i r c u l a t i n g  water  w i t h  t h e  feed pumps. Con- 

s t r u c t i o n  d e b r i s  w i l l  be c leaned f rom s t r a i n e r s .  
O Commission t h e  p roduc t  conveyors and determine t h a t  t h e  take-away 

conveyors have been commissioned. 
O Purge and d r y  equipment and l i n e s .  



Phase IIB--Commissioning. 

A c t i v a t e  t h e  S o l i d i f i e r  and fume hand l ing  system. 

O Commission t he  fume i n c i n e r a t o r .  
O Begin feed ing  one S o l i d T f i e r  u n i t ,  when t h e  Vacuum Column bottoms " 

a re  a v a i l a b l e  i n  t he  o f f - s p e c i f i c a t i o n  tank: 
O Ad jus t  t he  S o l i d i f i e r  Cycle C o n t r o l l e r  t o  o b t a i n  a  reasonably t h i c k  

s o l  i d  product .  

O A c t i v a t e  a d d i t i o n a l  S o l i d i f i e r s ,  as needed, t o  s o l i d i f y  t h e  Vacuum 

Column bottoms stream. 

Phase IIC--Commissioning/Downstream Support 

O Clean t h e  Vacuum Column bottoms from the  system and beg in  produc ing 

s p e c i f i c a t i o n  SRC, when deashed SRC i s  a v a i l a b l e  f rom the  Deashing 

Un i t .  
0 Increase t h e  ra tes ,  as neces?ary, to .  s o l i d i f y  feed  from the, Deashing 

U n i t .  
O Begin s o l i d i f y i n g  o f  TSL-SRC m a t e r i a l  when i t  i s  a v a i l a b l e  from t h e  

EBH. 

. Phase IID--Commissioning/0ptimization. Operate t he  S o l i d i f i e r  t o  produce 

s p e c i f i c a t i o n  product .  Operat ing cond i t i ons  w i l l  be opt imized,  and r a t e s  w i l l  

be increased u n t i  1  des ign cond i t i ons  a re  a t t a i ned ,  o r  problems o r  1  i m i  t a t i o n s  

a r e  i d e n t i f i e d  -and cor rec ted .  

i v .  C r i t i c a l  So lven t  Deashing 

Phase I IA - -Preopera t iona l  Checkout. 

" Commission t he  u t i l i t i e s .  
0 Passivate t,he equipment., as requ i red .  

O Check c o n t r o l  systems and mechanical equipment, s t r oke  va lves , t e s t  

s a f e t y  devices, and check motor r o t a t i o n s .  



O F l u s h  a l l  equipment and l i n e s  by  c i r c u l a t i n g  water  w i t h  process 

pumps. Cons t ruc t i on  d e b r i s  w i l l  be c leaned from equipment s u c t i o n  

s t r a i n e r s .  
O Commission t h e  fue l  system and i n s t i t u t e  t h e  Sa fe t y  Work Permi t  

System. 
0 F i r e  t h e  second-stage hea te rs  t o  cu re  t h e  r e f r a c t o r y  and heat  water.  
O B o i l  wa te r  i n  t h e  p roduc t  s t r i p p e r s  t o  commission t h e  overhead 

sys tern. 

O D r a i n  equipment o f  water ;  purge and d r y  it. 

Phase IIB--Commissioning. 

O Chargc dcaching s o l v e n t  t o  t h e  s ~ p a r a t o r s .  I he v e s s ~ l s  w i l l  hp 

f i l l e d  comp le te ly  and c i r c u l a t i o n  and hea t i ng  w i l l  begin.  
O L e t  down t h e  p ressure  o f  t h e  excess m a t e r i a l  t o  t h e  medium-pressure 

and low-pressure s o l v e n t  l oops ,  as t h e  s o l v e n t  expands. 
O Charge process s o l v e n t  t o  t h e  SRC and L i g h t  SRC (LSRC) s t r i p p e r s .  

The pumps w i l l  be commissioned and f l ushed ,  and t h e  system w i l l  be 

s t a r t e d .  
O B r i n g  t h c  c n t i r c  u n i t  up t o  normal o p e r a t i n g  t s m p e r a t ~ ~ r ~  and ~ ~ P F F I I ~ P  

w i t h  deashing s o l v e n t  and process so l ven t .  

Phase IIC--Commissioning/Downstream Support. 

O '  Determine t h a t  Vacuum Column Bottoms o f  des ign  composi t ion a re  

. a v a i l a b l e ,  t h a t  t h e  S o l i d i f i e r  i s  ready t o  r ece i ve  deashed SRC, and 

t h a t  t h e  G a s i f i e r s  a r e  ready t o  r ece i ve  KMAC. 

O S t a r t  t h e  Vacuum Column Bottoms a t  a  low feed r a t e  t o  t he  F i r s t -  

Stage 5 e t t . l e r .  The s e t - t l e r  bottoms w i l l  be taken  t o  t h e  start-up 
system. 

O Begin t h e  le tdown i n t o  t h e  KMAC b i n  and a c t i v a t e  t h e  KMAC t r a n s f e r  

system when accep tab le  ash concen t ra te  i s  be ing  made. 
O Begin t h e  f i ow  t o  t h e  S o l i d i f i e r  subarea when SRC i s  a v a i l a b l e  f rom 

t h e  s t r i p p e r  bottoms. Beg in  t h e  f l o w  t o  t he  S l u r r y  P repa ra t i on  

subarea, when LSRC i s  a v a i l a b l e .  
O Route s t r i p p e r  bottoms t o  t h e  Coke'r and EBH when t he  u n i t s  a re  ready 

t o  r e c e i v e  SRC. 



Phase IID--Commissioning/Optimization. Operate t h e  SRC Deashing Area t o  

supply  feedstock t o  t h e  S o l i d i f i e r ,  Coker, and Expanded Bed Hydrocracker.  

Operat ing c o n d i t i o n s  w i l l  be opt imized,  and r a t e s  w i l l  be iac reased  u n t i l  

des ign c o n d i t i o n s  a re  a t t a i n e d ,  o r  problems o r  l i m i t a t i o n s  a re  i d e n t i f i e d  and 

cor rec ted .  

Product F r a c t i o n a t i o n  

Phase I IA - -Preopera t iona l  Checkout. 

O Commission t h e  u t i l i t i e s .  

O Pass iva te  t h e  equipment, as r equ i r ed .  

O Check c o n t r o l  systems and mechanical equipment, s t r o k e  va lves ,  t e s t  

s a f e t y  dev ices,  and check motor r o t a t i o n s .  
O F lush  t h e  equipment w i t h  water  by us i ng  t h e  process pumps. Con- 

s t r u c t i o n  d e b r i s  w i l l  be c leaned f rom s u c t i o n  s t r a i n e r s .  

O Commission t h e  f u e l  system, and i n s t i t u t e  t h e  Sa fe ty  Work Permi t  

System. 

O Commission t h e  f i r e d  hea te rs  and b o i l  water  i n  t h e  columns t o  com- 

m i ss i on  t he  overheads systems. 
O Purge and d r y  equipment and l i n e s .  

Phase IIB--Commissioning. 

O F i l l  t h e  columns and vessels  t o  normal o p e r a t i n g  l e v e l s  when crude 

o i  1  p rodue ts  are a v a i l a b l e  f rom t h e  SRC reacLiu~~  dr-ea. 
O C i r c u l a t e  and heat  t h e  o i l s  t o  d r y  o u t  t h e  system. 

O Tes t  t h e  f u n c t i o n i n g  o f  a1 1  c o n t r o l l e r s ,  s a f e t y  dev ices ,  and alarms. 
O F lush  t h e  p roduc t  l i n e s  t o  t h e  t ank  farm. 

Recheck and remove a l l  temporary s t r a i n e r s .  

Phase TIC--Commissioning/Downstream Support. 

O Determine t h a t  a  steady supply o f  crude o i l s  i s  a v a i l a b l e  f rom the  

SRC r e a c t i o n  area. 
O S t a r t  feed  t o  t he  columns and l i n e  them o u t  a t  des ign c o n d i t i o n s .  



O Begin t r a n s f e r r i n g  p roduc ts  t o  s torage tanks a f t e r  p roduc ts  have 

been t e s t e d  and found t o  be w i t h i n  s p e c i f i c a t i o n s .  
O Add o i l s  f rom t h e  Coker and EBH t o  t h e  ~ r a c t i o n a t o r  feed  when they  

become a v a i l a b l e .  

Phase IID--Commissioning/Optimization. Operate t h e  Product  F r a c t i o n a t o r  . 

t o  produce p roduc t  o i l s .  Opera t ing  cond i t i ons  w i l l  be op t im ized ,  and r a t e s  

w i l l  be inc reased  u n t i l  des ign  c o n d i t i o n s  a re  a t t a i n e d ,  o r  problems o r  l i m i t a t i o n s  

a r e  i d e n t i f i e d  and co r rec ted .  

e. Coke and L i q u i d  Products Area 

i . Delayed Caker Area 

Phase I IA- -Preopera t i  onal  Checkout. 

O Commission t h e  u t i l i t i e s .  
O Pass iva te  equipment such as h y d r a u l i c  systems, as r equ i r ed .  

O Check t h e  c o n t r o l  systems, s t r o k e  va lves ,  and t e s t  l o g i c  systems; 

c a l  i b r a t e  c r i t i c a l  c o n t r o l  c l r -cu. i  t s ,  t e s t  s a f e t y  d e v i e t s  , and check 

motor r o t a t i o n s .  
O F lush  t h e  system by c i r c u l a t i n g  water w i t h  process pumps and n i t r o g e n  

o r  a i r  w i t h  process compressors. Cons t ruc t ion  d e b r i s  w i l l  be c leaned 

f rom a l l  equipment s u c t i o n  s t r a i n e r s .  

O Commission and t e s t  t h e  a u x i l i a r i e s ,  i n c l u d i n g  s l i d e  va lves ,  h o i s t s ,  

c rusher  ca r s ,  hydrau l  i c  systems, conveyors, and t h e  c o k e - c u t t i  ng and 

an t i - f oam-add i t i on  systems. 
O Commission t h e  temperature maintenance systems. 

O Commission t h e  f u e l  system, and i n s t i t u t e  t he  Safety Work Permi t  

Sy s teni . 
O Purge and d r y  t h e  equipment and l i n e s ;  d r y  t h e  r e f r a c t o r y .  

Phase 110--Cnmmissioning. 

O Commission t h e  f l a r e  system. 
O Pump s i m u l a t i o n  o i l  f rom the  t ank  farm t o  t h e  Combination Tower. 

F i l l  sea l  and f l u s h i n g  o i l  tanks.  



O C i r c u l a t e  o i l  through t h e  Coking Heater,  process l i n e s ,  and Combination 

Tower; r a i s e  t h e  temperature t o  d r y  o u t  t h e  c i r c u i t s .  
O F lush  and heat  a l l  p r imary  c i r c u i t s  w i t h  h o t  o i l ,  i n c l u d i n g  t h e  

Blowdown Towers, wet and d r y  s l o p  systems, f l u s h i n g  systems, ho t  and 

c o l d  d r a i n  systems, and a l l  t e s t - c o n t r o l  c i r c u i t s .  

O F i l l  t h e  s lu iceway,  Hydrobins,  and C l a r i f i e r  c i r c u i t  w i t h  process 

water ;  e s t a b l i s h  c i r c u l a t i o n  t o  t e s t  t h e  mechanical equipment and 

c o n t r o l  c i r c u i t s .  
O S t a r t  i n e r t  gas c i r c u l a t i o n  w i t h  t h e  compressors, and e s t a b l i s h  t he  

p ressure  c o n t r o l  i n  t h e  coke drum and tower.  
O E s t a b l i s h  t he  f lows ,  l e v e l s ,  and temperatures as c l o s e  t o  t h e  des ign 

va lues as p o s s i b l e ,  b u t  exclude t h e  cok ing  system. 
O Check and c l ean  t h e  s t a r t - u p  s u c t i o n  s t r a i n e r s  on a l l  pumps and 

compressors. 

O Cor rec t  t h e  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  commissioning 

f rom produc ing  products .  

Phase IIC--Cornmissioning/Downstream Support. 

O Cont inue o r  r e e s t a b l i s h  o i l  c i r c u l a t i o n  by  c o n t r o l  1  i n g  temperature 

and p ressure  w i t h  makeup o i l  f rom storage.  
O A s c e r t a i n  t h a t  t h e  SRC Process Area i s  ready t o  r e c e i v e  l i g h t  and 

midd le  d i s t i l l a t e s ,  and t h a t  t h e  Gas Systems Area i s  ready t o  r ece i ve  

sour  gas and sour  water .  

O Inc rease  t h e  Coking Heater  o u t l e t  temperature u n t i l  r e a c t i o n  temper- 

a tu res  are apprnached; t h e n  d i r e c t  t h e  e f f l u e n t , l n t o  a  Coke Drum f o r  

coke p roduc t ion .  

O . S t a b i l i z e  t h e  o p e r a t i o n  and a d d i t i o n  o f  SRC, th rough  normal feed 

l i n e s  t o  t h e  bot tom o f  t h e  Combination Tower. 
O Gradua l l y  a d j u s t  t h e  feed  t o  100% SRC and inc rease  ope ra t i ng  r a t e s ,  

as app rop r i a t e .  

O Swi tch t h e  Coke Drums and operate  t he  coke-removal, coke- t ranspor t ,  

and dewater ing systems t o  supply  green coke f o r  c o ' m m i ~ s i o n i n ~  t h e  

Ca l c i ne r .  
O Continu'e t he  ope ra t i on  t o  supply  green coke t o  f e e d . t h e  Ca l c i ne r .  



Phase 110--Commissioning/Optimization. Operate t h e  Delayed Coker/Calc iner 

system as a u n i t  t o  produce s p e c i f i c a t i o n  p roduc t  t o  s torage.  Opera t ing  

c o n d i t i o n s  w i l l  be op t im i zed  and r a t e s  w i l l  be increased u n t i l  des ign condi -  

t i o n s  a re  a t t a i n e d  o r  problems o r  l i m i t a t i o n s  a re  i d e n t i f i e d  and cor rec ted .  

ii. C a l c i n e r  Commissioning P lan  

Phase I IA - -P reope ra t i ona l  Checkout. 

O Commission t h e  u t i l i t i e s .  
O Pass iva te  equipment such as t h e  waste hea t  b o i l e r ,  as requ i red .  

O Check t h e  c o n t r o l  systems, s t r o k e  va lves,  c a l i b r a t e  c r i t i c a l  c o n t r o l  

c5 racu i l s  , and check motor r 0 t a t . i  ons. 
O F lush  t h e  S u l f u r  D iox i de  Scrubber and c losed- loop  water systerri w i t h  

process water .  Cons t ruc t i on  d e b r i s  w i l l  be c leaned from a l l  equipment 

s u c t i o n  s t r a i n e r s .  

O Commission and t e s t  t h e  a u x i l i a r i e s ,  including s l i d e  va lves,  conveyors, 

emergency d r i v e r s  f o r  t h e  K i l n  and Coke Cooler ,  t h e  c losed- loop 

c o o l i n g  wa te r  system, g u i l l o t i n e  dampers, Rotary  A i r l o c k s ,  dedus t ing  

u l l - i ~ l j e c t i s n  system, and t h ~  snda ash feeder and mix system. 

O Commission t h e  f u e l  system, and i n s t i t u t e  t h e  Sa fe t y  Work Permi t  

System. 

O S t a r t  a i r  f l o w  th rough  t h e  K i l n ,  Coke Cooler ,  I n c i n e r a t o r ,  Waste 

Heat B o i l e r ,  and A l t e r n a t i v e  Stack, b u t  bypass t h e  scrubber.  A 

p r ima ry  burner  w i l l  be l it i n  t he  K i l n  t o  d r y  t h e  r e f r a c t o r y  i n  t h i s  

equipment. 

Phase 110--Commissioning. 

" Charge t h c  Scrwbber t.n normal ope ra t i ng  l e v e l  w i t h  spent c a u s t i c  

from t h e  DEA U n i t .  Begin  c i r c u l a t i o n  and t e s t  t h e  d e n s i t y  and pH 

analyzers .  

O F i l l  t h e  Dedust ing O i l  Tank w i t h  t he  s p e c i f i e d  o i l  from e i t h e r  t h e  

l i q u i d  s to rage  t ank  o r  o u t s i d e  d e l i v e r y .  



Ma in ta i n  t he  Ca l c i ne r ,  I n c i n e r a t o r ,  and Waste Heat B o i l e r  above 

30g°F, a f t e r  t h e  r e f r a c t o r y  has been d r i e d ,  t o  avo id  water  abso rp t i on  

i n t o  t h e  r e f r a c t o r y  and p reven t  t h e  r e f r a c t o r y  f rom c rack i ng  d u r i n g  

hea t ing .  

Raise t h e  temperature i n  t he  K i l n ,  I n c i n e r a t o r ,  Coke Cooler ,  and 

Waste Heat B o i l e r  by us i ng  p r i m a r y - a i r  and combust ion-a i r  fans and 

I n c i n e r a t o r  and K i l n  burners .  . . 

Commission t he  BFW supply  t o  t h e  steam drum, as t h e  system i s  hea t i ng ,  

and produce low-pressure steam. The low-pressure steam w i l l  be 

vented t o  t h e  atmosphere o r  low-pressure header, u n t i l  design temper- 

a tu res  f o r  t h i s  f i r e b o x  a re  obta ined.  

Dry o u t  t h e  system by us i ng  f l u e  gas produced i n  t he  K i l n .  I n , t h i s  

respec t ,  commissioning o f  t h e  Ca l c i ne r  w i l l  be c a r e f u l l y  coord ina ted  

w i t h  commissioning o f  t h e  Delayed Coker, t o  min imize thermal c y c l i n g  

and excess f u e l  consumption. A process s imu lan t  w i l l  n o t  be r u n  

through t he  K i l n  because o f  t h e  na tu re  o f  t h e  s o l i d  green-coke feed 

and t h e  r e l i a b i l i t y  o f  t h e  process. 

Set t h e  K i l n  and Coke Cooler  speed, and s t a r t  r o t a t i o n .  

S t a r t  t h e  a u x i l i a r y  fans ,  e.g. ,  secondary-a i r ,  t e r t i a r y - a i r ,  and 

seal  a i r  fans ,  as t he  K i l n  heats.  

Tes t  a l l  o f  t h e  c o n t r o l  c i r c u i t s ,  e .g . ,  va r iab le -speed  c o n t r o l ,  and 

f u e l / a i r  r a t i o  c o n t r o l .  . 

Start .  a  smal l  amount o f  process w a t e r  on. temperature c o n t r o l  t o  t he  

r o t a r y  Coke Cooler ;  r e c y c l e  t h e  water  vapor th rough  t h e  Cooler 

Exhaust Fan, when t he  K i  1  n  reaches t h e  speci  f i ed temperature.  

Cor rec t  a  l 'I problems o r  b o t t  1 enecks t h a t  ' w i  11 i nh i  b l  t ' the chary,i  ny 

o f  green coke t o  t h e  K i l n .  

Phase IIC--Commissioning/Downstream Support 

O Generate h igh-pressure steam i n  t he  Waste Heat B o i l e r ,  when t h e  K i l n  

d ~ r d  11 '1 i i r1e ra to r  a re  a t  t h e  design temperatures,  and expo r t  t h e  stcam 

throueh t h e  900 p s i g  steam header ou t s i de  b a t t e r y  l i m i t s .  
O S t a r t  green-coke feed  from t h e  Hold B i n  and Weight-Scale Feeder t o  

t he  C a l c i n e r  a t  t h i s  t ime .  



O A d j u s t  t h e  feed  r a t e s ,  C a l c i n e r  temperatures,  K i l n  speed, and a i r  

s t a g i n g  , as requ i  red.  
O I nc rease  t h e  green-coke-feed f l o w  r a t e  f rom t h e  Ho ld  B i n  u n t i l  t he  

s p e c i f i e d  r a t e s  a re  reached. 
O Cool t h e  ca1.cined coke t o  300°F w i t h  t h e  d i r e c t  water  spray and 

r o u t e  t h e  p roduc t  anode coke v i a  conveyors t o  t h e  Product  Storage 

S i l o s .  
O Route t h e  e f f l u e n t  f l u e  gas f rom t h e  Wastewater Treatment P lan t ;  

maximize t h e  sc rubbe r ' s  e f f i c i e n c y  i n  removing s u l f u r  d i o x i d e  from 

t h e  f l u e  gas. 

Phase IID--Commissioning/Optimization. Operate t h e  C a l c i n e r  and a u x i l i a r y  

systems as a  u n i t  t o  produce anode-grade coke and by-product  900-ps ig  steam. 

Ope ra t i ng  c o n d i t i o n s  w i l l  be op t im i zed  and r a t e s  w i l l  be increased u n t i l  

des ign  c o n d i t i o n s  a r e  a t t a i n e d ,  o r  problems o r  1 i m i t a t i o n s  a re  i d e n t i f i e d  and 

co r rec ted .  

iii. Expanded-Bed Hydrocracker  

Phase I I A - - P r e o p e r a t i o n a l  Checkout. 

Commission t h e  u t i l i t i e s .  

Pass iva te  t h e  equipment; as requ i red .  

Check t h e  c o n t r o l  systems, s t r o k e  va lves ,  t e s t  l o g i c  systems such as 

t h e  r e a c t o r  shutdown system t o  avo id  over temperatures,  c a l  i b r a t e  

c r i t i c a l  c o n t r o l  c i r c u i t s ,  and check motor r o t a t i o n s .  

F l ush  t h e  systems by c i r c u l a t i n g  water  w i t h  process pumps and n i t r o g e n  

o r  a i r  w i t h  process compressors. Cons t ruc t i on  d e b r i s  w i l l  be c leaned 

f rom a l l  equipment. suct.iori s t . ra ink rs .  

Commission a n d ' t e s t  t.hc a u x i l i a r i e s ,  i n c l u d i n g  t h e  C a t a l y s t  Loading 

and Unloading System, .F i lm ing-Amine- In jec t ion  System, N e u t r a l i z i n g  

Amine I n j e c t i o n  System, and l ube  o i l  system f o r  compressors. 

Commission t h e  temperature maintenance systems. 

Commission t h e  f u e l  and f l a r e  systems, and i n s t i t u t e  t h e  Sa fe t y  Work 

Permi t  System. 

Purge and d r y  equipment and l i n e s ;  d r y  t he  r e f r a c t o r y  i n  process 

hea te rs .  



Phase IIE--Cornmi s s i  on i  ng 

F i l l  t h e  s t a r t - u p  tanks w i t h  l i g h t  and heavy process o i l s  o r  s imulants  

f rom t h e  L i q u i d  Storage Area. 

F i l l  t h e  pump seal  as w e l l  as t h e  f l u s h i n g  o i l  tanks o r  drums. 

Check t h e  a v a i l a b i l i t y  o f  f u e l  gas t o  t h e  makeup compressor; use t h e  

Compressor t o  p r e s s u r i z e  t h e  system t o  t e s t  f o r  l eaks .  

Charge l i g h t  o i l  f rom t h e  s t a r t - u p  tank  t o  t h e  Feed O i l  Heater and 

Reactors v i a  t h e  Feed O i l  Surge Drum. 

C i r c u l a t e  t h e  l i g h t  o i l  th rough t he  Charge O i l  Heater ,  Reactors,  

h igh-pressure separa to rs ,  and t he  s t a r t - u p  tank ,  v i a  a  s t a r t - u p  

coo le r .  

Commission t h e  O i l  Heater and inc rease  t h e  temperatures i n  t he  

Reactors 10 t o  15OF p e r  hour u n t i l  t h e  s p e c i f i e d  h e a t i n g  temperature 

i s  reached. Then recheck t h e  system f o r  leaks .  

Inc rease  t h e  pressure i n  t h e  r e a c t i o n  c i r c u i t  a t  t h e  r a t e  o f  150 p s i  

p e r  hour t o  t h e  s p e c i f i e d  l i m i t .  

Commission t h e  Hydrogen Recycle Compressor, and e s t a b l i s h  gas f l o w  

through t he  Hydrogen Heater and Reactors. 

Commission t h e  Hydrogen Heater and check t h e  system f o r  leaks .  The 

Reactors w i l l  be heated t o  t h e  maximum temperature l i m i t e d  by t he  

p r o p e r t i e s  o f  t h e  l i g h t  o i l .  

O F i l l  t h e  h o t - o i l  c i r c u l a t i o n  loop  w i t h  t h e  s p e c i f i e d  o i l  and c i r c u l a t e  

it. 

O Commission t h e  seal  o i l  system and r u n  t he  C a t a l y s t  E b u l l a t i n g  Pumps 

a t  a  low speed. 
O Reduce t h e  pressure i n  t h e  r e a c t i o n  s e c t i o n  a t  t h e  r a t e  o f  150 p s i  

p e r  hour t o  t h e  s p e c i f i e d  1  i m i t .  
O Shut down t h e  Hydrogen Heater and Recycle-Gas Compressor. 

O F i l l  t h e  C a t a l y s t  C i r c u l a t i n g  O i l  Drum'and c i r c u l a t e  t h e  o i l  through 

t h e  c a t a l y s t  l i n e s '  and h igh-pressure c a t a l y s t  t r a n s f e r  system. 
O Batch- load t h e  c a t a l y s t  a t  a  low system pressure  by us i ng  t he  c a t a l y s t  

t r a n s f e r  system; m a i n t a i n  t h e  r e a c t o r  temperature by c i r c u l a t i n g  

l i g h t  o i l  th rough t h e  Feed O i l  Furnace. 

O Expand t h e  c a t a l y s t  tied a f t e r  t he  c a t a l y s t  i s  loaded, and c o n t r o l  

i t s  l e v e l  w i t h  t h e  C a t a l y s t  E b u l l a t i n g  Pump. 



Pump o i l  f rom t h e  S t a r t - u p  Tanks t o  t h e  low-pressure sepa ra t i on  

drums and f r a c t i o n a t - i o n  system, e s t a b l i s h  o i l  l e v e l s ,  and c i r c u l a t e  

t h e  o i l .  

Heat t h e  f r a c t i o n a t i o n  system by means o f  t h e  Vacuum Column Heater 

t o  d r y  o u t  t h e  c i r c u i t .  

F l ush  t h e  d r a i n  systems w i t h  s t a r t - u p  o i l .  

Conduct a  s e r i e s  of,dummy runs i n  t he  f r a c t i o n a t i o n  and r e a c t i o n  

systems t o  ensure t h a t  a l l  equipment and i n s t r u m e n t a t i o n  a re  operab le .  

Raise t h e  p ressure  i n  t h e  r e a c t i o n  s e c t i o n  w i t h  f u e l  gas, and recom- 

m iss i on  the Hydrogen Recycle Compressor and t.he Hydrogen Heater.  

I n t r o d u c e  hydrogen and e s t a b l i s h  normal ope ra t i ng  pressure.  

P r e s u l f i d e  t h e  c a t a l y s t  and con t inue  Lo cheek a11 c o n t r o l  r i r c u i t s .  

w h i l e  t h e  o i l  i 5  c i r c u l a l e d .  

Heat t h e  f r a c t i o n a t i o n  system t o  t h e  s p e c i f i e d  maximum, which i s  

l i m i t e d  by t h e  b o i l i n g  p o i n t  o f  t h e  l i g h t  o i l ,  a f t e r  t h e  system has 

been d r i e d  ou t .  

Co r rec t  a l l  problems o r  1'1'mitatio11s t h a t  w i l l  i n h i b i t  p roduc t i on  

o f  p roduc ts .  

Pllesc IIC--Cornmi s s i a n i  ng/Dow~stream -.,. Support .  .... -. - 

O Cont inue c i r c u l a t i n g  o i l  th rough  t h e  r e a c t o r  and f r a c t i o n a t i o n  

t r a i n s  hy  c n n t r o l l i n q  temperature and pressur-e, 

O E s t a b l i s h  one c i r c u l a t i n g  o i l  l oop  t h a t  i nc l udes  a l l  process equipment; 

g r a d u a l l y ,  d i s p l a c e  t h e  l i g h t  o i l  w i t h  t h e  heavy o i l .  The heavy o i l  

w i l l  be r e c y c l e d  f rom t h e  bottoi i l  o f  Ltir Vacuum Tower t o  thr l  Feed O i l  

Surge Drum. 
O A s c e r t a i n  t h a t  o t h e r  opera t i r i y  areas o u t s i d e  b a t t e r y  l i m i t s  a re  

ready t.n rece i ve  p roduc ts .  For example, t h e  SRC Process Area w i l l  

r c c e i v s  l i g h t .  and heavy atmospher ic gas o i l ,  as w e l l  as vacuum gas 
o i l s  i n  t h e  O i l  F r a c t i o n a t i o n  U n i t .  U n s t a b i l i z e d  naphtha w i l l  go t o  

t h e  s t a b i l i z e r ,  Vacuum Tower bottoms t o . t h e  S o l i d i f i e r s .  The Gas 

Systems Area w i l l  r e ce i ve  h igh-pressure (HP) o f f - gas  i n  t h e  HP DEA 

U n i t  and low-pressure (LP) o f f - g a s  i n  t h e  LP DEA U n i t .  Suur water  

purge w i l l  go t h e  t h e  Sour Water S t r i p p e r .  
0 A f t e r  heavy o i l  has d i sp l aced  l i g h t  o i l ,  i nc rease  t h e  temperatures 

o f  t h e  Reactors t o  t h e  s p e c i f i e d  l i m i t ,  i n  o rde r  t o  h o l d  d e n s i t y  and 

v i s c o s i t y  c o n d i t i o n s  w i t h i n  des i r ed  ope ra t i ng  l i m i t s .  
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O F i l l  t h e  Wash Water Drum w i t h  BFW and commission t h e  wash water  and 

chemical i n h i b i t o r  systems. 

O Gradua l l y ,  charge SRC t o  t he  Feed O i l  Surge Drum u n t i l  t he  des i r ed  

feed v i s c o s i t y  i s  obta ined;  r e c y c l e  t h e  so l ven t  from t h e  Vacuum and 

Atmospheric Towers. 
O Recycle t h e  Vacuum Tower bottom stream u n t i l  t h e  des i r ed  pressures 

and temperatures a re  reached; then  t r a n s p o r t  t he  Vacuum Tower bot tom 

stream which conforms t o  s p e c i f i c a t i o n s ,  t o  t h e  S o l i d i f i e r s  i n  t he  , 

SRC Process Area. 
O C i r c u l a t e  naphtha i n  t h e  Sponge Absorber c i r c u i t .  

O Add f r e s h  c a t a l y s t ,  as r equ i r ed .  

Phase IID--Commissioning/Optimization. Opt imize ope ra t i ng  c o n d i t i o n s ,  

and inc rease  r a t e s  u n t i l  des ign c o n d i t i o n s  a re  a t t a i n e d ,  o r  problems o r  l i m i t a -  

t i o n s  a re  i d e n t i f i e d  and cor rec ted .  Two se t s  o f  des ign  c o n d i t i o n s ,  h i g h  and 

low convers ion,  w i l l  be a t tempted and op t im i zed  f o r  t h e  LC-Finer. 

v i i .  Hyd ro t r ea te r  System. 

Phase I IA - -P reope ra t i ona l  Checkout. 

O Commission t h e  u t i l i t i e s .  

O Recheck t h e  major c o n t r o l  systems, s t r o k e  va lves ,  t e s t  s a f e t y  dev ices,  

c a l i b r a t e  c o n t r o l  loops,  and check motor r o t a t i o n s .  
0 Commission t h e  temperature maintenance systems. 
O Commission t h e  f u e l  system t o  t h e  f i r e d  Reactor Heater and i n s t i t u t e  

t h e  Sa fe t y  Work Permi t  System. 
O F lush  t h e  l i q u i d  l ines/equipment  w i t h  water  us i ng  process pumps and 

c l ean  a l l  s u c t i o n / l i n e  s t r a i n e r s .  
O Perform t h e  p r e l i m i n a r y  vendor -d i rec ted  run - i ns  on t h e  compressors 

by us i ng  a i r  and n i t r ogen .  
o Purge and d r y  ou t  t h e  equipment. w i t h  n i t r o g e n ,  as  r equ i r ed .  . 

O Dry t h e  f i red-hea te r  r e f r a c t o r y .  



Phase I IB--Commissioning. 

O Charge water  t o  t he  Absorbers and S t r i p p e r s .  
O Operate t h e  compressors on n i t r o g e n  recyc l e .  
O Operate t h e  DEA and ASWS on water  and n i t r o g e n  s i m u l a t i o n .  
O Beg in  h e a t i n g  t h e  r e a c t o r  c a t a l y s t  bed w i t h  n i t r o g e n  by us i ng  t he  

f i r e d  hea te r .  
O Operate t h e  Steam s t r i p p e r  and Rebo i le r  on weter/steam s imu la t i on .  
O C o r r e c t  a l l  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  ope ra t i on  w i t h  

naphtha and hydrogen. 

Phase IIC--Commissioning/Downstream Support. 

O Charge DEA and condensate t o  t h e  DEA Absorbers and Ammonia S t r i p p e r s .  
O Charge naphtha t o  t h e  c i r c u i t  and beg in  normal hea t i ng  us ing  t he  

Reactor Heater  and Steam S t r i p p e r  Rebo i l e r .  
O Operate t h e  Makeup and Recycle Hydrogen Compressor c y l i n d e r s  on 

hydrogen and beg in  t h e  feed  t o  t h e  Reactor.  

O E s t a b l i s h  t h e  normal DEA and condensate f l ows  i n  t h e  Absorbers and 

S Lr l pperss. 
O Pump t h e  hyd ro t r ea ted  naphtha t o  s to rage  and d e l i v e r  t he  purge gas 

t o  t h e  f u e l  header. 
O C o r r e c t  a l l  problems o r  l i m i t a t i o n s  t h a t  w i l l  i n h i b i t  normal opera t ion .  

Phase IID--Commissioning/Optimization. The Hyd ro t r ea te r  system w i l l  be 

operated t o  produce s p e c i f i c a t i o n  naphtha. Opera t ing  c o n d i t i o n s  w i l l  be 

op t im i zed  and excess ive  v e n t i n g  o f  hydrogen and purge gas t o  t h e  f l a r e  w i l l  be 

min imized acco rd i ng  t o  good normal o p e r a t i n g  p r a c t i c e s ,  as r equ i r ed ,  t o  produce 

s p e c i f i c a t i o n  naphtha. Rates w i l l  be increased,  i f  app rop r i a t e ,  u n t i l  des ign 

eondi  t i o n s  a re  a t t a f n e d ,  o r  problems o r  1  i ~ n  i L a t i u ~ i s  d1.e idor- ti f i e d  and correct,cd 



CAPITAL EQUIPMENT (WBS 1 . 6 . 3 )  

There a re  seven ca tego r i es  o f  p l a n t  c a p i t a l  equipment as de f i ned  below. 

Th is  equipment 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 lan t .  

a. Mob i le  Equipment 

T y p i c a l l y ,  t h e  mob i le  equipment l i s t e d  would be found i n  a  p l a n t  hav ing 

s i ze ,  c o n f i g u r a t i o n ,  and requi rements  s i m i l a r  t o . t h o s e  o f  t he  Demonstrat ion 

P lan t .  The s i z e  and u n i t s  se l ec ted  a re  cons idered t o  be minimal f o r  t h e  

requi rements  foreseen f o r  t h e  Newman s i t e .  

The equipment s p e c i f i e d  f o r  use i n  m a i n t a i n i n g  a n d . s e r v i c i n g  t h e  p l a n t  

was selecte 'd on a  c o s t - e f f e c t i v e  bas i s  t o  per fo rm r o u t i n e  f unc t i ons .  The 

equipment w i l l  be necessary t o  access, l i f t ,  hau l ,  and o therw ise  s e r v i c e  t h e  

p l a n t  f a c i l i t i e s .  Some jobs  w i l l  be r e q u i r e d  t o  be performed t h a t  a re  no t  

w i t h i n  t h e  c a p a b i l i t i e s  o f  t h i s  equipment ( s i ze ,  h e i g h t ,  weight ,  e t c . )  o r  a re  

n o t  performed f r e q u e n t l y  enough, e. g. , major  p l a n t  turnarounds,  t o  j u s t i f y  
. I 

l a r g e r  s i zes  o r  numbers o f  u n i t s .  The requi rements  o f  such jobs  w i l l  be met 

by means o f  equipment. r e n t a l s  o r  subcont racts .  

The warehouse equipment i s  t y p i c a l  o f  t h a t  r e q u i r e d  t o  s e r v i c e  t he  r e c e i p t ,  

s torage o f  p a r t s ,  and t r a n s p o r t a t i o n  f o r  such a  f a c i l i t y .  

The r a i l r o a d  equipment w i l l  be r e q u i r e d  t o  r o u t i n e l y  move raw m a t e r i a l  

and p roduc t  r a i l c a r s  th rough  un loading,  load ing ,  and m a r s h a l l i n g  and t o  min imize 

t h e  c a p i t a l  o u t l a y  f o r  s t a t i o n a r y  load ing /un load ing  equipment. 

The s o l i d s - h a n d l i n g  equipment w i l l  be mipima1 and t y p i c a l  f o r  t h e  suppor t  

and hand l i ng  o f  over  2 m i l l i o n  TPY o f  coa l ,  35,000-45,000 cu yds /y r  o f  l a n d f i l l  
I 

sludges and waste, and up t o  900 TPQ o f  ash and s lag .  

P rov i d i ng  c ryogen ic  and t ank  t r a i l e r s  w i l l  be a c o s t - e f f e c t i v e  way t o  

handle l i q u i d  n i t r o g e n  and s l o p  o i l s  w i t h i n  t h e  p l a n t .  

The personnel  and s a f e t y  t r a n s p o r t a t i o n  equipment w i l l  p e r m i t  p l a n t  

personnel t o  per fn rm t . h ~ i r  clut.ics successfully and on t ime  and w i l l  meet 

s a f e t y  requi rements  f o r  t h e  p l a n t .  



b. P l a n t  Maintenance Equipment 

T h i s  equipment i nc l udes  shop maintenance equipment, ~ e c h a n i c s '  t o o l  

boxes, s p e c i a l  t o o l s ,  and t o o l  c r i b  supp l i es  se l ec ted  from exper ience and 

surveys o f  o t h e r  s i m i l a r  shop f a c i l i t i e s .  The equipment se l ec ted  i s  cons idered 

t o  meet t he  minimum requi rements  f o r  r o u t i n e l y  m a i n t a i n i n g  a  f a c i l i t y  t h e  s i z e  

o f  t h e  Demonst ra t ion P lan t .  The shop w i l l  be equipped t o  handle maintenance 

a c t i v i t i e s  on a c o s t - e f f e c t i v e  bas is .  Dur ing  p l a n t  turnarounds and o t h e r  

l a r g e  jobs,  c o n t r a c t s  w i l l  be awarded t o  some o u t s i d e  s e r v i c e  shops t o  handle 

s p e c i a l  jobs.  

Machine Shop. The machine shop w i l l  be equipped t o  handle normal machining, 

d r i  11 i n g ,  g r i n d i  ng, c u t t i n g ,  sawing, p ress ing ,  l app ing ,  meta l  1 i z i n g ,  degreasing, 

g r i t - b l a s t i  ng, c l ean lng ,  and ree l  i e f - v a l v e  t e s t i n g .  A1 1  o f  these s e r v i c ~ s  w i l l  

be f r equen t ,  r o u t i n e  requi rements  and should  be performed economica l ly  o n - s i t e .  

For  example, t h e  t h r e e  l a t h e s  s p e c i f i e d  va ry  f rom a  c a p a c i t y  f o r  smal l  p r e c i s i o n  

work t o  a  swing o f  24 i n .  a t  t h e  chuck. Vendors i n  o u t s i d e  sh ips  w i l l  do 

l a r g e r ,  l e s s  f r e q u e n t  work. The machine stlop equipment se l ec ted  i s  t y p i c a l  

f o r  a p l a n t  such as t h i s .  

Welding and P ipe  Shop. This. shop w i l l  be s e t  up t o  per fo rm metal c u t t i n g ,  

we ld i ng ,  ch ipp ing ,  g r i n d i n g ,  sawing, and t h read ing  i n  t h e  shop and throughout  

t h e  f a c i l i t y .  These a re  normal se r v i ces  found i n  chemical p l a n t s  and r e f i n e r i e s  

The equipment s e l e c t e d  i s  cons idered minimal f o r  a  p l a n t  o f  t h i s  t ype  and 

s i z e .  

Pump and Machinery Shop. Th i s  shop w i l l  be equipped t o  per fo rm disassembly,  

sanding, g r i n d i n g ,  c l ean ing ,  d r i l l i n g ,  c u t t i n g ,  we ld ing ,  weigh ing,  p ress ing ,  

b e a r i n g  p u l l  i n g ,  and f i e l d  ba lanc ing.  The equipment se l ec ted  i s  normal equipment 

f o r  a  pump and machinery r e p a i r  stlop. Most pumps and p l a n t  mac t i i~ le ry  r e p a i r s  
t 

w i l l  be handled i n  t h i s  shop; however, sorlle work w i l l  s t i l l  r e q u i r e  s p e c i a l t y  

w n r k  tn be performed by vendors i n  l o c a l  o u t s i d e  shops. 

C a r p ~ n t . ~ ~  and Insu la t& Shop. Fquipment se l ec ted  f o r  t h i s  shop w i l l  

per form sawing, c u t t i n g ,  p l an ing ,  d r i l l i n g ,  metal  b reak ing ,  and metal  shear ing  

as w e l l  as woodworking, i n s u l a t i n g  and metal  work ing r e q u i r e d  w i t h i n  t h e  

p l a n t .  I n s u l a t i o n  w i l l  be a  major  i t e m  f o r  machinery,  p i p i n g ,  and vessels .  

There w i l l  be many b u i l d i n g s  r e q u i r i n g  some carpen t ry .  The equipment se l ec ted  

w i l l  pe rm i t  most work t o  be handled by p l a n t  maintenance personnel .  



Veh ic le  Repair  Shop. The equipment se l ec ted  f o r  t h i s  shop i s  normal i n  

any garage t h a t  se r v i ces  automobi les and o t h e r  mob i le  equipment. I t  i s  a n t i -  

c i p a t e d  t o  per fo rm se rv i ce  work on 60 t o  70 u n i t s  o f  automobi les ,  p i ckup  

t r ucks ,  scoo te rs ,  f o r k l i f t  t r u c k s ,  che r r y  p i c k e r s ,  t r u c k s ,  b u l l d o z e r s ,  farm 

t r a c t o r s ,  mowers, and t r a i l e r s .  Because o f  t h e  r e l a t i v e  remoteness o f  t h e  

area arid i n  o rde r  t o  save t ime,  most vendor s e r v i c e  work on s p e c i a l i z e d  mob i le  

equipment w i l l  be handled a t  t h e  p l a n t  s i t e .  

E l e c t r i c  Shop. The equipment se l ec ted  f o r  t h i s  shop i s  p r i m a r i l y  t e s t  

equipment t o  s e r v i c e  t h e  e l e c t r i c a l  equipment w i t h i n  t h e  p l a n t  and t o  per fo rm 

some c o n d u i t  and w i r i n g  r e v i s i o n s .  No p lans  a re  made t o  rewind motors o r  t o  

per fo rm o t h e r  major  e l e c t r i c a l  r e p a i r s  ,to p l a n t  equipment. I f  major  r e p a i r  

work i s  r equ i r ed ,  t he  damaged equipment w i l l  be shipped t o  s p e c i a l t y  shops f o r  

r e p a i r s ,  o r  vendor se r v i ce  personnel  w i l l  be brought  t o  t h e  p l a n t  s i t e  t o  make 

speci  a1 r e p a i r s .  

Ins t rument  Shop. The equipment se l ec ted  f o r  t h e  ins t rument  shop i s  

b a s i c a l l y  t e s t  equipment t o  be used i n  t e s t i n g ,  c a l i b r a t i n g ,  and r e p a i r i n g  t h e  

i ns t r umen ta t i on  used throughout  t h e  p l a n t .  

Tool Room Equipment. Th i s  equipment was se lec ted  t o  r e p a i r  and i d e n t i f y  

shop t o o l s .  

C leaning Pad Area. The equipment se l ec ted  w i l l  be used t o  c l ean  heat-  

exchanger s h e l l s  and bundles as w e l l  as o t h e r  machinery i tems. P a i n t  sprayers  

w i l l  be used f o r  p l a n t  s tee lwork ,  p i p i n g ,  and s t r uc tu res .  The g u n i t e  r i g  w i l l  

be used f o r  t h e  r e f r a c t o r y ,  f i r e  p r o o f i n g  s tee l -work ,  and p r o t e c t i o n  o f  d i t c h  

and d i k e  sur faces.  

Yard Maintenance Equipment. Th i s  equipment w i l l  i n c l u d e  a p o r t a b l e  a i r  

compressor, a i r  b lowers,  i r~dus t r . i a l  vacuum e leaners ,  s c a f f o l d i n g ,  p o r t a b l e  

sump pumps, a i r  tuggers ,  p o r t a b l e  space heaters ,  a cement mixer ,  and gang t o o l  

boxes r e q u i r e d  t o  ma in ta i n  equipment and y a r d  f a c i l i t i e s .  

Misce l laneous.  Tools  a re  r e q u i r e d  f o r  maintenance and manufactur ing 

personnel  t o  per fo rm t h e i r  du t i es .  A rev iew o f  severa l  p l a n t s  was made t o  a i d  

i n  de te rmin ing  t h e  requirements f o r  personnel  too lboxes  and t o r  t o o l c r i b  

supp l ies .  The t o o l s  i nc l uded  i n  t h i s  e s t i m a t . ~  i n c l u d e  normal hand t o o l s ,  

p r e c i s i o n  t o o l s ,  and o the r  spec ia l  t o o l s  f o r  mechanics found i n  chemical 

p l a n t s  and r e f i n e r i e s  t h a t  a re  s i m i l a r  t o  t h e  Demonstrat ion P lan t .  



- c. B u i l d i n g  Furnishings 

The b u i l d i n g  fu rn i sh ings  were determined by inventory ing  the  requirements 

o f  o f f i c e s ,  rooms, and o ther  f unc t i ona l  areas o f  each major b u i l d i n g  i n  the  

p l a n t .  Standardiz ing o f f i c e  requirements w i t h i n  each l e v e l  o f  r e s p o n s i b i l i t y  

a ided t h i s  determinat ion.  Requirements f o r  o ther  f unc t i ona l  areas such as 

lunchrooms, serv ice  change areas, and warehouses were determined f o r  each from 

a d e t a i l e d  equipment l i s t ,  sketches, drawings, and the number o f  people served. 

Vendors and experienced people were consulted, as necessary, t o  complement 

these determinat ions. Allowances were made f o r  desks, s too ls ,  l'unch tab les ,  

s torage cabinets,  and cha i r s  f o r  i d e n t i f i e d  f i e l d  opera t ing  areas. 

d. P lan t  A n a l y t i c a l  Laboratory Equipment 

The equipment requirements f o r  the  c e n t r a l  l abo ra to ry  were determined by 

a task  fo rce  assigned t o  determine the a n a l y t i c a l  t e s t  methods and analyses 

requ i red  f o r  t he  processes, raw ma te r ia l s ,  products, and environmental moni tor ing.  

Th i s  determinat ion was made c o s t - e f f e c t i v e l y  from a composite l i s t  o f  samples, 

r e s u l t s ,  and frequency requirements as determined by those who w i l l  be respon- 

s i b l e  f o r  s e t t i n g  and execut ing opera t ing  cond i t ions  and parameters. Some 

t e s t s  w i l l  be performed by ou ts ide  l abo ra to r i es  f o r  which the  cos t  o f  requ i red  

equipment cou ld  n o t  be j u s t i f i e d .  

e.  F i e l d  Laboratory Equipment 

Some process c o n t r o l  t e s t s  a re  w i t h i n  the  scope o f  process operators '  

d u t i e s  and w i l l  be performed i n  t h e  f i e l d .  A determinat ion o f  these t e s t s  and 

t h e  requirement f o r  associated equipment was made f o r  each process area and 

summarized f o r  the  t o t a l  p l a n t .  No c a p i t a l - i n t e n s i v e  t e s t s  were included. 

f. Communications Equipment 

Many rommunicat'ioti rletworaks a r e  requ i red  for .  a p l a n t  o f  t h i s  type and 

s ize .  An assessment o f  communication needs resu l ted  i n  se lec t i ng  networks fo r  

telephone, po r tab le  and mobi le rad ios ,  paging, and loudspeakers. The d e t a i l e d  

l i s t  was determined from i n d i v i d u a l  network requirements f o r  each operat ing 



area o f  t he  p l a n t .  These requirements a re  t y p i c a l  o f  r e f i n e r i e s  o f  Demonstrat ion 

P l a n t  s i ze .  

g. Sa fe ty  Equipment 

These requirements were compi led a f t e r  t h e  geographica l  p l a n t  l a y o u t ,  

b u i l d i n g s ,  d e s c r i p t i v e  employment, hazards, mon i t o r i ng ,  and a n t i c i p a t e d  p o l i c i e s  

and p r a c t i c e s  o f  t h e  p l a n t  were considered. The number o f  u n i t s  was determined 
, . 

by a d e t a i l e d  a n a l y s i s  o f  each o f  these cons idera t ions .  The requirements a re  

c o n s i s t e n t  w i t h  and t y p i c a l  o f  r e f i n e r y  and chemical p l a n t s  s i m i l a r  t o  t h e  

Demonstrat ion P lan t .  



4. RECRUITING AND TRAINING (WBS 1.6.4) 

I n  con junc t ion  w i t h  p lanning and implementing the  checkout and commissioning, 

p lans  w i l l  a l s o  be made f o r  r e c r u i t i n g  and t r a i n i n g  p l a n t  s t a f f .  Although 

some o f  the techn ica l  and superv isory personnel who have been working on 

Phase I w i l l  t r a n s f e r  t o  the  p l a n t  s t a f f ,  I C R C  expects t h a t  most o f  the  new 

people w i l l  be r e c r u i t e d  l o c a l l y  o r  elsewhere. 

The p ro jec ted  p l a n t  s t a f f  i s  summarized as fo l lows:  

Exempt Nonexempt Tota l  

Management and Admin i s t ra t i on  

Technical Support 

Occupational Heal th 

Product ion 

Maintenance 

Tota l  I C R C  Employees 

Average Number o f  Contractors 

Supervisory and Hourly Personnel 

P lan t  To ta l  

As soon as t he  commitment i s  made t o  b u i l d  the p l a n t ,  appropr iate members 

o f  the  p l a n t  superv isory,  admin i s t ra t i ve ,  and techn ica l  s t a f f  must be t r a n s f e r r e d  

o r  r e c r u i t e d  i n t o  the  Manufactur ing Department t o  begin d e t a i l e d  p lanning f o r  

r e c r u i t i n g  and t r a i n i n g  by per forming d e t a i l e d  personnel surveys and contacts 

i n  the  Newman area. A T ra in ing  D i r e c t o r  w i l l  be appointed t o  coordinate and 

d i r e c t  these p lans.  Also, a  t r a i n i n g  assistance con t rac to r  w i l l  be h i r e d  t o  

p rov ide  pro fess iona l ,  experienced assis tance i n  developing a  complete, e f f e c t i v e  

r e c r u i t i n g  and t r a i n i n g  program and t o  a s s i s t  i n  c a r r y i n g  out  the program, 

p a r t i c u l a r l y  i n  p repar ing  1  i ne  superv isors t o  become p r o f i c i e n t ,  en thus ias t i c  

i n s t r u c t o r s  i n  the  program. 

The d e t a i l e d  Rec ru i t i ng  and T ra in ing  Plan w i l l  be completed approximately 

12 months a f t e r  a  commitment i s  made t o  b u i l d  the p lan t .  This master p lan  

w i l l  de f ine  the  needs, methodology, a c t i v i t i e s ,  schedule, and r e s p o n s i b i l i t i e s  

f o r  implementing o f  t r a i n i n g  and r e c r u i t i n g  dur ing  Phase 11. 



The breakdown o f  t r a i n i n g  and r e c r u i t i n g  needs w i l l  i n c l u d e  c l o s e l y  

ana lyz ing  o rgan i za t i on ,  opera t ions ,  and l abo r .  The o r g a n i z a t i o n  a n a l y s i s  w i l l  

d e f i n e  and i t e m i z e  company goals ,  p o l i c i e s ,  p r a c t i c e s ,  and procedures.  Cost 

o r  schedule c o n s t r a i n t s  t h a t  would impede f u l f i l l m e n t  o f  goa ls  and o b j e c t i v e s  

w i l l  be analyzed and compensations w i l l  be made. 

The opera t ions  a n a l y s i s  w i l l  d e f i n e  equipment and process systems i n  each 

area o r  u n i t .  The ope ra t i ng  manual w i l l  be a  bas i s  f o r  ana l ys i s ;  j o b  d e f i n i t i o n s  

and r e s p o n s i b i l i t i e s  i n  each area, i n c l u d i n g  major  t asks ,  minimum r e q u i r e d  

knowledge, and necessary s k i l l s ,  w i l l  be reviewed and i temized .  Other  documents, 

such as t h e  hazards a n a l y s i s  and u n i t  c o n t r o l  ph i losophy ,  w i l l  a l s o  be used t o  

prepare t h e  opera t ions  ana l ys i s .  

The l a b o r  a n a l y s i s  w i l l  be t h e  bas i s  f o r  deve lop ing  r e c r u i t i n g  o b j e c t i v e s .  

Labor requi rements ,  based on t h e  complex i t y  o f  t h e  j o b  tasks ,  w i l l  be documented 

and reviewed. Q u a l i f i c a t i o n s  f o r  h i r i n g  o r  r e c r u i t i n g  c o n s i s t  o f  exper ience,  

educat ion,  s k i l l s ,  knowledge, behav io r ,  a t t i t u d e ,  and phys i ca l  a b i l i t i e s .  

Th i s  compi led i n f o r m a t i o n  w i l l  be used t o  develop j o b  d e f i n i t i o n s  o r  p o s i t i o n  

d e s c r i p t i o n s  and i n  r e c r u i t i n g  procedures. 

According t o  d i r - ec t i ves  o u t l i n e d  i n  t h e  master p l an ,  t r a i n i n g  methods and 

a c t i v i t i e s  w i l l  be de f i ned  and documented f o r  f u t u r e  i n c o r p o r a t i o n  i n t o  a  

f u t u r e  T r a i n i n g  Program. Some a c t i v i t i e s  deemed necessary f o r  t r a i n i n g  personnel  

t o  s a t i s f a c t o r i l y  and s a f e l y  per form s p e c i f i c  tasks  i n c l u d e  mechanical i n s t r u c -  

t i o n  f o r  maintenance, ope ra t i ng  i n s t r u c t i o n ,  and q u a l i t y  c o n t r o l  i n s t r u c t i o n  

f o r  l a b o r a t o r y  a n a l y s i s ,  i n d u s t r i a l  hygiene, and s a f e t y .  T r a i n i n g  methodology 

w i l l  d e f i n e  t r a i n i n g  t o o l s  and type  o f  t r a i n i n g  r e q u i r e d  f o r  c lassroom and 

f i e l d  i n s t r u c t i o n .  T r a i n i n g  a ids ,  b e n e f i c i a l  i n  t r a n s f e r r i n g  knowledge, w i l l  

be used as much as p rac tdcab le .  These a i ds  w i l l  i n c l u d e  aud iov i sua l  p r e s e n t a t i o n s ,  

movies, f i e l d  demonst ra t ions,  dynamic s imu la to r s ,  and o f f - s i t e  t r a i n i n g  programs 

conducted by equipment vendors such as Lou is iana  S ta te  U n i v e r s t i y  (LSU) f i r e  

f i g h t i n g  school ,  John Z i n k  burner  school ,  and Honeywell d i g i t a l  c o n t r o l  t r a i n i n g .  

A f t e r  deve lop ing  t h e  T r a i n i n g  Program, I C R C  w i l l  develop a  schedule 

h i g h l i g h t i n g  t h e  e x t e n t  o f  classroom, process, equipment, f i e l d ,  and on- the- job  

t r a i n i n g .  On t h e  average, opera to rs  and mechanics w i l l  r e p o r t  f o r  t r a i n i n g  

n i ne  and s i x  months, r e s p e c t i v e l y ,  p r i o r  t o  scheduled commissioning i n  an 

area. These l e a d  t imes w i l l  va ry  depending upon a  pe rson ' s  s k i l l  o r  exper ience,  

t h e  complexi ty,  o f  t h e  process area t o  which he w i l l  be assigned, and t h e  

e x t e n t  o f  on-the- j o b  t r a i n i n g  requ i r ed ,  e. g. , t . ra in ing  v a r i e s  f o r  an ope ra t i ng  



g a s i f i e r  o r  delayed coker p lan t .  Most o f  the t r a i n i n g  w i l l  be conducted by 

p l a n t  l i n e  superv isors,  who must be ava i l ab le  w i t h  enough lead t ime t o  prepare 

f o r  t h i s  task.  Lead t ime w i l l  be about one year before operator  and mechanic 

t r a i n i n g  classes begin. The operator  t r a i n i n g  program w i l l  begin approximately 

n ine  months be fore  p l a n t  u t i l i t i e s  and o f f  s i t e s  commissioning have begun and 

w i l l  cont inue through commissioning f o r  the e n t i r e  f a c i l i t y .  

To accura te ly  moni tor  and con t ro l  the t r a i n i n g  program, a management 

committee w i l l  be establ ished.  The t r a i n i n g  committee, i n  i t s  pr imary func t ion ,  

w i l l  ensure t h a t  the  t r a i n i n g  a c t i v i t i e s  are e f f e c t i v e  and cons is ten t  w i t h  

company p o l i c i e s .  The committee w i l l  a lso  determine p r i o r i t i e s  f o r  t r a i n i n g  

needs, e s t a b l i s h  ongoing changes i n  t r a i n i n g  gu ide l ines ,  and coordinate t r a i n i n g  

among speci f i c areas. 

Respons ib i l i t y  f o r  coord ina t ing  the  t r a i n i n g  a c t t v i  t i e s ,  schedules, and 

expenses w i l l  be assigned t o  a T ra in ing  Manager, who i s  scheduled t o  be h i r e d  

i n  January, 1983. A time-phased c o s t  est imate has been developed t o  support 

t h i s  r e c r u i t i n g  and t r a i n i n g  program. 



B. COST PLANS 

The f o l l o w i n g  c o s t  p l a n  da ta  from the  O r i g i n a l  Base1 i n e  f o r  ope ra t i ons ,  

.work Breakdown S t r u c t u r e  element 1 .6 ,  a re  i nc l uded  f o r  re fe rence .  They were 

coord ina ted  and compi led by t he  I n t e r n a t i o n a l  Coal R e f i n i n g  Company ( I C R C )  

based on spare p a r t s ,  checkout and commissioning, c a p i t a l  equipment and r e c r u i t -  

i n g  and t r a i n i n g  est imates.  Th i s  cos t  p l a n  da ta  d i d  n o t  i n c l u d e  any al lowance 

f o r  cont ingency.  

The Cost Plans were presented i n  f i r s t  q u a r t e r  FY 82 and esca la ted  cos ts  

i n  t h e  f o l l o w i n g  formats:  

Phas.e I - Not App l i cab le  

Phase I 1  - Level  I V  WBS Summary - 1 s t  Q u a r t e r  FY 82 d o l l a r s  ' 

Level  I V  WBS Summary - Escala ted d o l l a r s  

The esca la ted  cos ts  had been developed us i ng  t h e  f o l l o w i n g  r a t e s  compounded 

y e a r l y :  10% f o r  FY 82 and FY 83, 9% f o r  FY 84 and FY 85 and 8% t h e r e a f t e r .  

Esca la t i on  on equipment had been c a l c u l a t e d  based on a  committed bas i s  and 

d i s t r i b u t e d  on a  cash f l o w  bas is .  

For t h i s  Revised P r o j e c t  Basel ine,  t h e  cos t s ,  i n  f i r s t - q u a r t e r  FY 82 

d o l l a r s ,  f o r  spare p a r t s  and checkout and commissioning were lowered w h i l e  t he  

cos t s  f o r  c a p i t a l  equipment and r e c r u i t i n g  and t r a i n i n g  remained. the same: 

The cos ts  f o r  spare p a r t s  were reduced by $613,000 from $31.013 m i l l i o n  

t o  $30 .4  m i l  l i o n  as a  r e s u l t  o f  t h e  lower  c a p i t a l  c o s t  es t imate  f o r  t h e  p l a n t .  

Spare p a r t s  a re  f a c t o r e d  a t  approx imate ly  5% o f  p l a n t  m a t e r i a l  and equipment 

cos ts .  

A r e l a t i v e l y  l a r g e  decrease o f  $13.832 m i l l i o n  was r e a l i z e d  i n  checkout 

and commissioning cos ts .  Th i s  was p r i m a r i l y  due t o  b o t h  lower f u e l  p r o j e c -  

t i o n s  based on Energy . In fo rmat ion  A d m i n i s t r a t i o n ' s  1982 Annual Energy Out look.  
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I C R C  - REVISED BASELINE 
CHECKOUT AND COMMISSIONING 1 . 6 . 2  

FY 1984 FY 1985 FY 1986 FY 1987 ' FY 1988 TOTAL 

I .  FT 1982 1 s t  Qtr. $ 

Labor $ 315 $1,041 

Overhead 196. 682 

Chemical s  

C a t a l y s t s  

L u b r i c a n t s  

Power 

Fue l  

Coal 

LIN 

Maintenance 75 

S t a r t u p  A s s i s t a n c e  

L i cense  Fees 

I n i t i a l  Charge - 
Chemicals & C a t a l y s t s  

TOTAL 



I C R C  - BASELINE 

CHECKOUT AND COMMISSIONING 1.6.2 . . 

$(OOO) 

FY 1984 FY 1985 FY 1986 FY 1987 FY 1988 

1. FY82 1s t  Qtr. $ 
Labor 315 1,041 2,311 11,162 3,873 
Overhead 196 682 1,236 5.39 1 1,911 
Chemi c a l  s 2,141 1,127 

Cata lys ts  1,131 595 
Lubr icants  7 2 38 
Power. 9,395 4,336 
Fuel 

Coal 

LIN 

Maintenance 
s t a r t u p  Assistance 

License Fees 

I n i t i a l  Charge- 
Chemicals b Cata lys ts  

TOTAL. 511 

11. Escalated $ 

Labor , 399 1,427 
Overhead 249 934 

Chemicals 

Cata lys ts  

Lubr icants  

Fuel 

Coal 

LIN 

Maintenance 104 
SQrtup Assistance 

License Fees* 

- 1 n t i a l  Charge- 
Chemicals 6 .Cata lys ts  - 

TOTAL 648 2,465 7 ,7.93 19Cl,906 74,134 

TOTAL - 

NOTE: Esca la t ion  developed u t i l i z i n g  .qua r te r l y  time-phased costs and factors.  
No esca la t ion  . . ,appl i e d  t o  License Fees. 



R E V I S E D  

CHECKOUT AND COMMISSIONING 

1. Labor - The l a b o r  r a t e s  a p p l i e d  t o  t h e  manpower a r e  c o n s i s t e n t  w i t h  
R e c r u i t i n g  and T r a i n i n g  and Phase 111. The exempt r a t e  o f  $34,320 i s  t h e  
average r a t e  based on t h e  p o s i t i o n s  and c u r r e n t  APCI p o s i t i o n  s a l a r y  
ranges. The ~ q n e x e m p t  r a t e  o f  $20,592 was d e r i v e d  f rom a  wage survey o f  
t h e  Owensboro, Kentucky,  area conducted by ICRC's Personnel  Department. 

2. Overhead and F r i n g ~ q  - F r i n g e s  a r e  ca l cu l a t ed  a t  35% o f  d i r e c t  l a b o r .  
Overhead i n c l u d e s  c o s t s  f o r  Occupat iona l  H e a l t h  programs and m o n i t o r i n g .  

3. Chemicals,  C a t a l y s t s ,  L u b r i c a n t s ,  Power, F u e l ,  LIN, and Maintenance - 
These c o s t s  a r e  s e l f - e x p l a n a t o r y .  D u r i n g  Cominissiori i r ~ q ,  i n d i c e s  appl  i e a  . . 
t o  "Ytandarrl ( l p ~ r a t . i n C ]  Y ~ a r "  c o s t s ,  as s i 1  r ~ r - t ; l . ~  i l l  ~ p p e n d i x  5 .0 ,  P. 5-24, 
a r e  used. The s tandards and i n d i c e s  a r e  as f o l l o w s :  

($000) % % % % % 
Standard FY 87: 1 FY 87: 2 FY 87 :  3 TY  0 7 : 4  FY 88: 1 

Chemical s  $ 5,987 10 15 20 50 50 
C a t a l y s t s  4,643 1 0  15 20 50 50 
L u b r i c a n t s  349 10  15 20 50 5  0  
Power 30,314 15 2  5  30 60 60 
Fuel  2,160 100 1,000 1,000 1,000 1,000 
L l N  774 50 100 100 100 100 
~ a i  ntenance2 49,180 20 4  5 85 . 100 100 

'T~P $2,160 f u e l  c o s t  i s  e x p r e s s e d  a s  a  1982 p r i c e  i n  1982 d o l l a r s .  The 
p r i c e s  I I S P ~  i n  Cnmmissinnine r e f l e c t  r e a l  p r i c e  i n c r e a s e s  and a r e  con- 
s i s t e n t  w i t h  p r i c e s  used  i n  g e n e r a t i n g  r e v e n u e s .  

 he $49,180 s t a n d a r d  ma in tenance  i n c l u d e s  ICRC l a b o r ,  c o n t r a c t  l a b o r ,  and 
ma in tenance  m a t e r i a l s .  The ma in tenance  c o s t s  have been  reduced by t h e  
ICRC l a b o r  (exelapt and nonexempt) which i s  i n c l u d e d  w i t h  t o t a l  l a b o r  
c o s t s .  

4. Coal - The c o a l  c o s t s  a r e  based on a c t u a l  tonnage r e c e i v e d  f o r  each g i v e n  
p e r i o d  as s p e c i f i e d  i n  t h e  Appendix 5 .0 .  The p r i c e s  used a r e  $1 .61  p e r  
m i l l i n n  Rt,u t h r o u g h  FY 1987 and $1.62 t h e r e a f t e r .  The i n c r e a s e  r e f l e c t s  
t h e  procurement  o f  c o a l  v i a  seconadry s u p p l i e r s .  

5. S ta r t -Up  Ass is tance  - These a r e  t h e  c o s t s  f o r  Area C o n t r a c t o r ,  Process 
Vendor, and Mechanical  Vendor suppor t  i n  g e t t i n g  each p l a n t  area s t a r t e d  

6. L icense Fees - The b a s i s  i s  t h e  l i c e n s i n g  schedule o f  payments 

7. I n i t i a l  Charge - The i n i t a l  charge o f  Chemicals and C a t a l y s t s  a r e  budgeted 
i n  t h e  q u a r t e r  p reced ing  t h e  a c t u a l  commissioning o f  t h a t  p a r t i c u l a r  
area.  



O R I G I N A L  

CHECKOUT & COMMISSIONIf4G 

1. Labor - The labor rates applied t o  the manpower are  consistent w i t h  Recruiting 
8 Training and Phase 111. The exempt rate of $34,320 i s  the average rate 
based on the positions and current APCI position salary ranges. The non- 
exempt rate of $20,592 was derived from a wage survey of the Owensboro, 
Kentucky , area conducted by ICRC ' s Personnel Department. 

2.  Overhead & Fringes - Fringes are calculated a t  35% of direct  labor. Overhead 
includes costs f o r  Occupational Health programs and monitoring. 

3 .  Chemicals, Catalysts, Lubricants, Power, Fuel, LIN, and Maintenance - These 
costs are self-explanatory. During Comnissioning, indices applied t o  
"Standard Operating Year" costs ,  as se t  forth in Appendix 2.0, are used. 
The standards and indices are  as follows: 

($000) % % X % X 
FY88 : 1 FY87:4 Standard FY87:l FY87:2 FY87:3 

Chemical s $ 9,018 10 15 20 50 50 
Catalysts 4,760 10 15 20 50 50 
Lubricants 303 10 15 ' 20 50 50 
Power 

1) 
20 9.909 15 2 5 30 60 60 

Fuel 3,046 100 1000 1000 1000 1000 
LIN 774 50 100 100 100 100 
Maintenance 50,000 20 4 5.- 85 i00 100 

1) The $3,046 fuel cost  i s  expiessedas a 1982 price in 1982 dollars .  
The prices used i n  Comnissioning ref lec t  real price i'ncreases and are 
consistent w i t h  prices used in generating revenues. 

2) The $50,000 standard mi ntenance includes ICRC labor, contract 1 abor, 
and maintenance materials. The maintenance costs have been reduced 
by the ICRC labor. (exempt and non-exempt) which i s  included with total 
labor costs .  

4. Coal - The coal costs are based on actual tonnage received fo r  each given 
perfod as specified in the Appendix "Coal ." The prices used are $1.61 per 
mill ion BTU through FY 1987 and $1.62 thereafter .  The increase ref lec ts  the 
procurement of coal via secondary suppliers. 

5. Start-up Assistance - These are the costs fo r  Area Contractor, Process 
Vendor and Mechanical Vendor support i n  getting each plant area started up. 

6. ,License Fees - The basis i s  the 1 icensing schedule of payments. 

7. In i t i a l  Char e - The i n i t i a l  charge of Chemicals and Catalysts are  budgeted 
preceding the actual comnissioning of that part icular  area. 



' ICRC 
BASELINE 

RECRUITING AND.TRAINING -, WBS 1.6.4 

$(OOO) 

FY 84 FY 85 FY 88 Total - - FY 86 - FY87 - - 
Man - Months: 

Exempt 
Non-Exempt 

Total 

FY82 1st Quarter Do1 lars 
I ' 

Labor 

Overhead 

Training Consultant 

Re1 ocation 

Travel 

Advertising 

Empl'oyment 8 Agency Fees 

. Training Simulator 

Total 

Escalated Do1 lars 

Labor $ 109 $ 576 $5,002 $4,013 $259 

Overhead 3 8  370 2,123 . 1.9667 ' 111 

Training Consul tant 8 5  92 '94. - - 
Re1 oca t i on 151 1,010 1,095 366 .40 

Travel 2 4  156 275 9 3  - 
- 83 178 94 Advertising - 

Empl oyment 8 Agency Fees 39 216 54 1 288 . - 
Training Simulator 629 ,- - - 

Total 

NOTE: ~scalation was calculated using time-phased costs by quarters. 



RECRUITING AND TRAINING - WBS 1.6.4 

PHASE I1  

1. Labor: Personnel are  costed using the standard SRC-I plant ra tes  of $34,320 per 

year and $20,592 per year for  exempt and non-exempt personnel, respectively. 

The exempt labor ra tes  u t i l  ized are from comparable salary ranges using APCI 

ra te  ranges. The non-exempt labor ra tes  are from a survey of the Owensboro 

area. 

2. Overhead: Fringes of 35% of labor plus miscellaneous suppl ies make up  these 

costs .  

3 .  Training Consultant: This i s  the cost  of outside par t ies  hired to  a s s i s t  i n  

t raining the plant personnel. The basis i s  $5,600 per month fo r  36 months. 

The ICRC baseline assumes that  the majority of training aids and f a c i l i t i e s  
will be supplied by the State of Kentucky and local vocational training programs. 

4.  Relocation: This i s  the cost o t  relocating transferred employees and new hires 

who will s t a f f  the SRC-I plant. For base1 ine purposes, the major elements 
of the relocation costs  were estimated as: 

Tran%portation* ef Household GonAs 
Travel Costs Enroute to  New Location 
Sale of Fonner Residence ($70,000 x 7%) 
Closing Costs on New Residence ($70,000 x 2%) 
Tenporary Living ($1,000 per month for  2 months) 
Mortgage Interes t  Differential 

($60,000 x 4% ra te  d i f ferent ia l  x 3 years) 

I t  i s  assumed that  70 exempt personnel will require fu l l  relocation. Additionally, 

110 non-exempts will be given par t ia l  relocatron of $4,000 per employee move. 
The costs are  budgeted i n  the quarter fo [lowing the move. 

5. Travel : Thls i s  the cost of travel and living f u r  interviewees and new hires 
while comnuting to  the plant s i t e .  The assumptions are as follows: 

52 exenrpt positions t o  be recruited a t  3 candidates 
per position and $500 per t r i p  

Non-exempt interview travel (estimated) 
70. relocated exempts a t  4 t r i p s  a t  $500 per t r i p  
110 relocated non-exempts a t  4 t r i p s  a t  $300 per t r i p  



6. Advertising: This i s  the cost of advertising i n  local area and 1 imited national 

newspapers and trade journals. These costs are estimated a t  $10,000 per month 

fo r  24 months. 

7. Employment and Agency Fees: This i s  the cost of hiring and recruiting a l l  

new ICRC employees who will s taf f  the SRC-I plant. The agency fees were e s t i -  
mated a t  20% of the average exempt salary.and 15% of the average non-exempt 
as follows: 

Exemp t $7,000 
Non -Exemp t $3,000 

The base1 ine assumes that  80% of exempt new hires and 35% of non-exempt new 

hires are recruited through agencies. The remaining personnel are hired as 

a resu l t -o f  advertising responses. 

8. Training Simulator: This i s  .the cost of the dynamic simulator which will be 
used in training plant operators. 



MILESTONE SCHEDULE 

Check-Out and Commissioning 

The Or ig ina l  P r o j e c t  Master Schedule showed s ign i f i can t .m i l es tones ,  based 

on e a r l y  start /cbmplete dates, f o r  Check-Out and Commi ss ion i  ng, WBS element 

1.6.2 The scheduled, p red i c ted  and actual  occurrence dates were shown graphical  l y  

on a bar  cha r t  format which was supported by a computerized t a b u l a t i o n  o f  the 

same data.   his in fo rma t ion  had been extracted e l e c t r o n i c a l l y  from the  I n t e r -  

mediate Schedule developed by I C R C .  

The schedules i n d i c a t e d  t h a t  commissioning/startup would commence i n  

August 1984 and would be completed i n  December 1987, the  end o f  Phase 11. 
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