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1 .0  INTRODUCTION - 

Milestone Report No. 3 is a progress report. Rogers Engineering 
Co., Inc. has investigated what sites are best suited for consolida- 
tion of power generating units 1 through 12 for processing the 
noncondensable gases through the Stretford Process for H2S abatement 
below 10% of the mass flow. 

The consolidation arrangement for the power generating units are 
Units 1 through 6 which produces 187 MWe power. Units 7-8 and 11 
producing 212 MWe and Units 9-10 and 12 which also produces 212 llWe 
power. Site survey and selection for the Stretford units provided 
f o r  a primary and alternative site for each consolidation. Each of 
these three groups of plants is associated with its Stretford Process 
Plant. 

The gas blowers located at each power plant to push the noncondens- 
able gases through the stainless steel pipe network to the Stretford 
Process have been sized. When combining the new auxiliary load 
requirements of these blowers and the Stretford units it was deter- 
mined that additional auxiliary transformer capacity is necessary. 

We are investigating additional alternatives with respect to the 
Stretford Process application. This data will be submitted in the 
Final Report, See Section 6. 

n 
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2.0 P 

P 

smmy 
A f i e l d . s u r v e y  was conducted t o  l o c a t e  convenient  S t r e t f r o d  s i t e s  
f o r  c o n s o l i d a t i o n  of power gene ra t ion  Un i t s  1 through 6 ,  7-8 and 11, 
9-10 and 12. The pr imary s i t e  l o c a t i o n ,  v e r i f i e d  wi th  f i e l d  mea- 
surements were a t  Un i t s  3-4 i l l u s t r a t e d  by Drawing SK-006, Uni t  11 
i l l u s t r a t e d  by Drawing SK-0028 and Un i t  12 i l l u s t r a t e d  by Drawing 
SK-0029. 

The noncondensable gas  blowers r equ i r ed  t o  push t h e  gas from t h e  
power u n i t  s i t es  t o  t h e  S t r e t f o r d  s i t e  range i n  horsepower. 
s t a i n l e s s  s t e e l  p i p e  w i l l  convey t h e  gas  over  t h e  Geyser t e r r a i n  
fo l lowing  t h e  rou t ing  of  e x i s t i n g  steam l i n e s  wherever p o s s i b l e .  

Schedule 10 

Because of t h e  c o s t  of t h e  noncondensable gas blowers and a s s o c i a t e d  
s t a i n l e s s  s t ee l  p ipe  i n d i v i d u a l  S t r e t f o r d  E n i t s  a r e  be ing  cos ted  o u t  
and w i l l  be  r epor t ed  on i n  t h e  F i n a l  Report  i n  J-uly.  A t  t h i s  t ime a 
recommendation w i l l  be  made a s  t o  t h e  b e s t  arrangement f o r  t h e  
r e t r o f i t .  

A l t e r n a t i v e  s i tes  have been v e r i f i e d  f o r  t h e  power u n i t  consol ida-  
t i o n  and a r e  addressed  i n  t h e  Table of Contents a s  A l t e r n a t i v e  No. 
2 .  

The t o t a l  GM e s t i m a t e  c o s t  f o r  t h e  S t r e t f o r d  l o c a t e d  a t  Un i t  3-4 f c r  
c o n s o l i d a t i o n  of Un i t s  1-6 = $9,970,500. 

For c o n s o l i d a t i o n  of Un i t s  7-8 and 11, $10,073,900. 

For  c o n s o l i d a t i o n  of  Un i t s  9-10 and 12 ,  $7,563,400. 

Other  power u n i t  combinations were examined. Such a s  combining 
Un i t s  1-6 wi th  7 and 8. This  was r e j e c t e d  because t h e  conso l ida t ed  
power b lock  was nea r ing  300 FlWe which was concluded t o  be t o o  l a r g e  
t o  lose i n  t h e  event  we l o s t  t h e  S t r e t f o r d .  Other reasons ;  such a s  
us ing  an i n d i v i d u a l  S t r e t f o r d  f o r  Uni t  11 would then  become neces- 
s a r y  thus  producing an  unbalanced power b lock  i n  our  c o n s o l i d a t i o n  
arrangement.  

Another combination be ing  s t u d i e d  b u t  n o t  ready f o r  t h i s  r e p o r t  i s  
t h e  r o u t i n g  of noncondensable gas from Uni t s  9-10 and 12,  t o  U n i t  14 
now under c o n s t r u c t i o n .  This  w i l l  r e q u i r e  t h e  S t r e t f o r d  s u p p l i e r  t o  
expand t h e  p rocess  f a c i l i t i e s  a t  t h e  Uni t  14 s i t e .  F i e l d  v e r i f i c a -  
t i o n  of t h e  expanded S t r e t f o r d  Process  on t h e  Unit  14 s i t e  has y e t  
t o  be accomplished. 

2 - 1  
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3 . 1  
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Proposed Site at Units 3 and 4 
Drawing SK-006 (Alternative No. 1) 

The two sites examined for Strstford location were both capable of 
accepting a 95' x 162' Process unit. Locating the process unit 
inside the existing fence line is desirable from the standpoint of 
no clearances required from other organizations for land rights as 
would be the case for Alternative No. 2. (SK-005A SC B) 

The auxiliary transformer required to accommodate the 1,065 kW of 
additional power for the Stretford can be located in the existing 
switchyard. Room to pull Unit 4 condenser tube bundle without 
interference has also been considered in placement of the Stretford. 

The water purification equipment now existing and servicing Units 
3 - 4 ,  5-6 must all be removed from the site. However its removal has 
an impact on operation of units 5 and 6, which will be taken into 
account when planning the retrofit construction schedule for each 
unit. 

3 - 1  
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3.2 Alternative Site (UOC). 
SK-005A & B (Alternative No. 2) 

The land rights to clear the Union Oil Corp. junkyard of the proce- 
dural requirements necessary to make it available for the Stretford 
Process which consolidates Units 1 through 6 make it the second 
choice. 

Another disadvantage the site has is the additional stainless steel 
piping required from Units 3 - 4 .  Not only do the piping costs in- 
crease, but so does the vulnerability of  the noncondensable gas 
piping network, because of  the additional pipe length. 

3 - 2  
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3 . 3  Combining Uni t s  1 t h r u  6 wi th  Un i t s  7 and 8 ,  o r  w i th  Uni t  15 

I n  c o n s i d e r a t i o n  of a possib1.e s i t e  l o c a t i o n  f o r  Un i t s  1 t h r u  6 ,  it 
was deemed necessary  t o  i n v e s t i g a t e ,  i n  concept  on ly ,  of course ,  t h e  
p o s s i b i l i t y  of combining more than  Uni t s  1 t h r u  6 f o r  a s i n g l e  
S t r e t f o r d  Process  U n i t  f o r  t h e  H2S abatement requirement  of  PGandE 
on t h i s  R e t r o f i t  Conceptual Study. 

The a v a i l a b l e  s i t e s  f o r  t h e  placement of a S t r e t f o r d  System i n  nea r  
proximi ty  t o  Uni t s  1 t h r u  8 have l i m i t i n g  dimensions.  For  i n s t a n c e  
A l t e r n a t i v e  No. 1 (SK-006) has  only  a v a i l a b l e  a r e a  of s l i g h t l y  i n  
excess  of t h e  95 '  x 162' dimensions f o r  a S t r e t f o r d  System t o  ser- 
v i c e  Un i t s  1 t h r u  6.  I f  Un i t s  7 and 8 a r e  added, then  t h e  S t r e t f o r d  
System dimensions become much g r e a t e r  t han  t h e  a l lowable  s i t e  a r e a ;  
hence,  t h i s  p a r t i c u l a r  a l t e r n a t i v e  could no t  be cons idered .  A l t e r -  
n a t i v e  No. 2 (SK-OOSA & B) has s u f f i c i e n t  a r e a  f o r  a l a r g e r  S t r e t f o r d  
System t o  inc lude  Un i t s  7 and 8 ;  however, it i s  q u i t e  remote from 
Uni t s  7 and 8. Ex t r a  p i p i n g  c o s t s  would make A l t e r n a t i v e  2 an  
u n l i k e l y  s e l e c t i o n .  

A second reason f o r  n o t  i nc lud ing  Un i t s  7 and 8 i s  t h a t  a f a i l u r e  i n  
t h e  o p e r a t i o n  of t h e  S t r e t f o r d  System wi th  Un i t s  1 t h r u  8 combined 
would cause a l o s s  of 290 flWe of power t o  PGandE. With only  Un i t s  1 
t h r u  6 combined, a f a i l u r e  i r t  t h e  o p e r a t i o n  of t h e  S t r e t f o r d  System 
would only  cause a l o s s  of 164 MWe of power t o  PGandE. 

A t h i r d  reason f o r  n o t  i nc lud ing  Un i t s  7 and 8 i s  t h a t  t h e s e  Un i t s  
can be more proximate ly  combined wi th  Un i t  11 f o r  a s i n g l e  S t r e t f o r d  
System. The o f f -gas  t o t a l s  from 7 ,  8 and 11 i s  29,931 lbm/hr.  and 
t h e  of f -gas  t o t a l s  f o r  U n i t s  1 t h r u  6 i s  30,245 I.bm/hr. These 
t o t a l s  a r e  approximately e q u a l ;  hence,  f rom an o f f -gas  t o t a l  ba l ance  
p o i n t  of view,'Units 7 and 8 should be combined wi th  11. 

With _respec t  t o  Uni t  15, t h i s  U n i t  was n o t  inc luded  wi th  Un i t s  1 
t h r u  6 p r i m a r i l y  because of  i t s  remoteness from Uni t s  1 t h r u  6 and 
because Uni t  15, j u s t  s t a r t e d - u p ,  a l r e a d y  has  an i n s t a l l e d  S t r e t f o r d  
System f o r  oiily Uni t  15 and it i s  s e p a r a t e  and independent .  

3 - 3  
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3 . 4  Conclusions - Uni t s  1 t h r u  6 

The pr imary  conclus ion  f o r  recotmendat ion of t h e  S t r e t f o r d  s i t e  a t  
power gene ra t ion  Uni t s  3-4  have been adequate ly  covered i n  t h e  
preceding  paragraphs  3 . 1 ,  3 . 2  and 3 . 3 .  

Recapping t h e s e  reasons:  

No land  r i g h t s  c l ea rances  r equ i r ed  from o t h e r  o r g a n i z a t i o n s .  

Less s t a i n l e s s  s t e e l  noncondensable gas  p ip ing  r e q u i r i n g  than  
t h a t  of A l t e r n a t i v e  S i t e  No. 2 (UOC junkyard) .  

Consol ida t ion  of Un i t s  1-6 on ly ,  wi thout  7 and 8 w i l l  a l low no 
i n c r e a s e  i n  t h e  95'  x 162'  o u t l i n e  dimensions f o r  t h e  S t r e t f o r d  
u n i t .  Our recommended s i t e  w i l l  n o t  accommodate an  i n c r e a s e  i n  
t h e  o u t l i n e  dimensions.  

I n  t h e  event  a conso l ida t ed  power b lock  i s  l o s t  because of  t h e  
S t r e t f o r d  o p e r a t i o n ,  t h e  power l o s s  i s  184 MWe no t  290 MWe, a s  
would be t h e  case  i f  Uni t  7 and 8 noncondensable gas r epor t ed  
t o  t h e  S t r e t f o r d  a t  Unit  3-4  s i t e .  

Breakup of  Un i t s  7-8 and 11 c o n s o l i d a t i o n  w i l l  unbalance t h e  
noncondensable gas flow ba lance  i n  t h e  p i p i n g  network. Pres-  
e n t l y  t h e  noncondensable gas flow from Uni t s  1-6 and t h a t  from 
Uni t s  7-8 and 11 a r e  f o r  a l l  p r a c t i c a l  purposes ,  equa l .  

3 - 4  
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3.5 Noncondensable Gas PiDine Network 

The p i p i n g  arrangement f o r  t r a n s p o r t i n g  t h e  noncondensable gases  
from t h e  power p l a n t  a f t e rcondense r  t o  t h e  S t r e t f o r d  u n i t  r e q u i r e s  a 
blower s i t u a t e d  a t  every  power p l a n t  l o c a t i o n .  
i n t o  s t a i n l e s s  s t ee l  p i p e  running t o  t h e  S t r e t f o r d  u n i t .  
a r e  d i scussed  i n  S e c t i o n  7 . 1  of t h i s  r e p o r t .  Sec t ion  7 .2  inc ludes  
d a t a  s h e e t s  t h a t  were i s s u e d  t o  o b t a i n  p r i c e  quo ta t ions  f o r  a l l  t h e  
blowers  cons idered  i n  t h i s  s tudy .  

The blower d i scha rges  
The blowers 

The p i p i n g  system can be  f a b r i c a t e d  from 304L Schedule 10 s t a i n l e s s  
s tee l .  This  a l l o y  w i l l  wi ths tand  t h e  h igh ly  c o r r o s i v e  v e n t  gases .  
The p i p e  r o u t e s  p a r a l l e l  e x i s t i n g  steam supply  l i n e s  where p o s s i b l e .  
In  many i n s t a n c e s  it should be f e a s i b l e  t o  modify e x i s t i n g  steam 
l i n e  suppor t s  t o  a l s o  hold t h e  noncondensable gas p i p e l i n e .  The 
s t a i n l e s s  s t e e l  p i p e  need n o t  be i n s u l a t e d ,  wi th  t h e  excep t ion  of  a 
s h o r t  s e c t i o n  of p ipe  a t  t h e  d i scha rge  of t h e  blower a s  deemed 
necessary  t o  p r o t e c t  personnel  from t h e  h o t  p i p e .  The p i p e  has  been 
s i z e d  t o  c a r r y  t h e  gas a t  an  upse t  tempera ture  of 120°F, though t h e  
gas  w i l l  approach ambient temperature  f o r  t h e  g r e a t e r  p o r t i o n  of t h e  
r o u t e .  An economic t r a d e o f f  s tudy  weighing t h e  i n s t a l l e d  c o s t  of 
t h e  p i p e  ve r sus  t h e  energy c o s t  a s s o c i a t e d  wi th  t h e  blowers was 
u t i l i z e d  t o  s p e c i f y  t h e  p i p e  d iameters .  

The s i z e s  of t h e  p ipe  c a r r y i n g  t h e  gases  from Uni t s  1 and 2 ,  Uni t s  3 
and 4 ,  and Uni t s  5 and 6 a r e  6" $, lo t f@ and 14" @, r e s p e c t i v e l y .  The 
p i p e  from Uni t s  1 and 2 i s  jo ined  wi th  t h e  p ipe  from Uni t s  5 and 6 
j u s t  n o r t h  of Unit  5 and 6 .  A 16" @ l i ne  runs from t h i s  j u n c t i o n  t o  
connect  w i th  t h e  p i p e  from Unit  3 and 4 and t h e  combined gas flows t o  
t h e  proposed S t r e t f o r d  l o c a t i o n  due eas t  of Un i t  4 ,  through an  18" @ 
l i n e .  

3 - 5  
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TABLE 3 .5 .1  

ESTIMATE NONCONDENSABLE GAS BLOWER POWER REQUIREMENTS AND LINE SIZES 

Flow Rate* 
(lbm/hr . ) BHP Line Diameter Line Velocity (ft./sec.) 

B 1 owe $2 B 1 ow e r D i s c ha r ge Blower Discharge 

Units 1 and 2 2,839 27.6 6 39 

Units 3 and 4 9,726 20.4 10 57 

Units 5 and 6 17,680 

Units 7 and 8 11,282 

92.7 14 

95.2 12 

Units 9 and 10 11,282 76.3 12 

Unit 11 . 18,649 41.8 14 

Unit 12 11,124 23.4 12 

61 

43 

45 

5% 

48 

"Note: These f low rates are for an aftercondenser gas discharge temperature 
of 120°F 

*;?Assumes Stretford facility located at Units 3 and 4 ,  Unit 11, and Unit 12 

i 3 - 6  
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4.1 

4.2  

Propoaed S i t e  a t  U n i t s - 7  and 8 
SK-0027 ( A l t e r n a t i v e  No. 2 )  

The proposed s i t e  a t  Un i t s  7-8, e a s t  of  t h e  Un i t  8 coo l ing  tower and 
cyclone fence  i s  t h e  most a t t r a c t i v e  s i t e  f o r  c o n s o l i d a t i o n  of  Un i t s  
7-8 and 11. A minimum of s i t e  p r e p a r a t i o n  and/or  c l e a r a n c e  e f f o r t  
i n  t h e  form of a p a r t i a l  r e - rou te  o f  an  e x i s t i n g  steam l i n e  and 
g rad ing  f o r  t h e  S t r e t f o r d  system conc re t e  base c o n s t i t u t e s  t o t a l  
s i t e  p r e p a r a t i o n  and minimum man-hour e f f o r t .  

The economic d isadvantage  a s s o c i a t e d  wi th  l o c a t i o n  of t h e  S t r e t f o r d  
a t  Un i t s  7-8 i s  a noncondensable gas  mass t r a n s p o r t  problem. The 
mass u n i t s  i n  pounds p e r  hour f o r  t h e  noncondensable gas t r a n s p o r t e d  
from Uni t  11 i s  1.65 times t h e  mass flow coming from combining Un i t s  
7 and 8 .  

R e s u l t i n g  i n  a 14" s t a i n l e s s  s t e e l ,  Schedule 10 p i p e  c o s t  of $64.72  
p e r  f o o t  m i l l  p r i c e  compared t o  a 12" p i p e  whose p e r  f o o t  c o s t  i s  
$39.53 f o r  gas  flow from Uni t s  7-8 t o  t h e  S t r e t f o r d  l o c a t e d  a t  t h e  
Un i t  11 s i t e .  The i n s t a l l e d  p i p i n g  d i f f e r e n t i a l  c a p i t a l  c o s t  pena l -  
t y  i s  $300,000 and noncondensable gas  blower c a p i t a l  c o s t  p e n a l t y  
d i f f e r e n t i a l  i s  approximately $60,000,  o r  a t o t a l  p e n a l t y  of $360,000 
i f  we were t o  use  t h e  a v a i l a b l e  s i t e  a t  Un i t s  7-8. 

The advantage of t h e  Uni t  7-8 s i t e  i s  i n s t a l l a t i o n  of t h e  S t r e t f o r d  
Process  wi thout  a concurren t  outage of Un i t s  7-8 and 11, i t s  non- 
c r i t i c a l  impact on t h e  man power and/or  c o n s t r u c t i o n  schedule ,  and 
t h e  added c o s t  of c l e a r i n g  Unit  11 s i t e  of t h e  e x i s t i n g  water  p u r i -  
f i c a t i o n  equipment and t h e  break o u t  of t h e  e x i s t i n g  cyc loce  fence  
on t h e  south  s i d e  t o  accommodate a S t r e t f o r d  Process .  When t h e s e  
p o i n t s  a r e  a s ses sed  f o r  t h e  F i n a l  Report  (Milestone No. 4 )  t h e  
S t r e t f o r d  s i t e  a t  Uni t s  7-8 can well become t h e  recommended s i t e  f o r  
c o n s o l i d a t i o n  of Un i t s  7-8 and 11. 

Proposed S i t e  a t  Uni t  11 
SK-0028 ( A l t e r n a t i v e  No. 1) 

Using t h e  Uni t  11 s i t e  f o r  c o n s o l i d a t i o n  of  Uni t s  7-8 and 11 re- 
q u i r e s  removal of t h e  e x i s t i n g  water  p u r i f i c a t i o n  equipment. Re- 
l o c a t i o n  of t h e  fence  l i n e  pn t h e  s o u t h  s ide  a long  wi th  r e - rou te  of 
t h e  42" main steam l i n e  which s u p p l i e s  steam t o  Uni t  11 t u r b i n e .  
The c o s t  f o r  s i t e  p r e p a r a t i o n  w i l l  be  addressed  i n  t h e  F i n a l  Report  
(Milestone No. 4 ) .  

Aside from t h e  preceding  d isadvantages  t h e  h i g h l i g h t s  which make 
t h i s  s i t e  appea l ing  are  t h e  lower c a p i t a l  c o s t  f o r  p i p i n g  when 
t r a n s p o r t i n g  t h e  t o t a l  noncondensable gas  from Uni t s  7-8 ve r sus  t h a t  
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from Unit 11. This was explained in Paragraph 4.1. The kW differ- 
ential of 35.kW between the horsepower supplied to Units 7-8 and 11 
noncondensable gas blowers gives the site at Unit 11 a capital plus 
operating cost advantage when evaluating noncondensable gas blowers. 

4 . 3  Combining Units 7, 8, 11 with Unit 17 

The possibility of combining Units 7, 8, and 11 with Unit 17 for 
purposes of placing a Stretford Process Unit was considered. A 
proposed site exists at Units 7 and 8 (Alternative No. 2 ,  SK-0027), 
as well as at Unit 11 (Alternative No. 1, SK-0028). Unit 17 has not 
been built yet, but could be a possible location for the Stretford 
Process. Much the same thought was given here to this combination 
of  Units as was given in Section 3.C above to Units 1 thru 6, 7 and 
8,  and Unit 15. Basically the reasons for not including Units 17 
are as follows: 

(1) Unit 17 is planned by PGandE to have its own self-contained 
Stretford Process Unit. To add capacity would involve Process 
redesign. 

(2) Failure of operation of the Stretford System on Units 7, 8,  11 
along with 17 wou1.d cause a loss of 330 PIW of energy t o  PGandE 
whereas, without including Unit 17, there would be a l o s s  of 
only 220 MW. 

4.4 Conclusions - Units 7, 8 ,  and 11 

The primary conclusions for evaluation of the Unit 7-8 sites versus 
the Unit 11 site are enumerated below. 

Unit 7-8 Site 

a) 
b) 
c) Completion of noncondensable gas piping network for Units 7-8 

d) Higher cost of  noncondensable gas piping from Unit 11 versus 

e) 142 kW for blowers at Unit 11 pumping noncondensable gas to 

Minimum man-hour effort for site preparation 
Noncritical impact on construction schedule 

and 11, to an interface near the condensers 

noncondensable gas piping from Units 7-8 

Units 7-8 

Unit 11 Site 

a) 
b) 

Removal of existing water purification equipment 
Re-route existing main steam line along fence on the south side 
of water purification system 

4 - 2  
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P 
c) 107 kW for blowers at Unit 7-8 pumping noncondensable gas to 

d) Lower cost of noncondensable gas piping from Units 7-8 versus 
Unit 11 

that from Unit 11 

e )  Permits Units 7 and 8 to stay on line. 

The advantages under Unit 7-8 of items a, b and c may outweigh t h e  
capital cost disadvantages of  items d and e and make the Stretford 
site east of Unit 8 the recommended location in the final analysis. 

n 
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4.5 Noncondensable Gas P ip ing  Network 

D 
P 
n 

The g e n e r a l  d e s c r i p t i o n  of t h e  noncondensable gas p i p i n g  network i n  
S e c t i o n  3.5 a l s o  a p p l i e s  f o r  Un i t s  7 ,  8 and 11. Two a l t e r n a t i v e  
p i p i n g  schemes have been i n v e s t i g a t e d  corresponding t o  a S t r e t f o r d  
system l o c a t e d  e i t h e r  a t  Un i t s  7 and 8 ,  o r  a t  Unit  11. 

A 12" @ p i p e  i s  r equ i r ed  t o  t r a n s p o r t  t h e  noncondensable gases  from 
Units  7 and 8 down t h e  mountain t o  a S t r e t f o r d  f a c i l i t y  a d j a c e n t  t o  
Un i t  11. The s h o r t  s e c t i o n  of p i p e  from Unit  11 t o  t h e  S t r e t f o r d  
system i s  14" @. 
For a S t r e t f o r d  f a c i l i t y  l o c a t e d  a t  Un i t s  7 and 8 a 14" 4 SS p i p e  i s  
needed t o  c a r r y  t h e  gas  from Unit  11 up t o  t h e  abatement system. 
The noncondensable gases  from Uni t s  7 and 8 flow through a 12" 4 
p i p e  t o  t h e  S t r e t f o r d  u n i t .  
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5.1 Proposed S i t e  A t  Un i t s  9 and 10 
SK-0029 ( A l t e r n a t i v e  No. 1) 

A t  a P r o j e c t  Managers' conference on June 19 it was e s t a b l i s h e d  t h a t  
a S t r e t f o r d  Process  could n o t  be loca t ed  w i t h i n  50 f e e t  of a wel l .  
This  c r i t e r i a - i s  documented i n  PCN 30. 

Based on t h e  c r i t e r i a  t h e  p l o t  e a s t  of Uni t  9-10 g a t e  e n t r a n c e  and 
i l l u s t r a t e d  on Drawing SK-0049 cannot  be used.  However j u s t  west of 
t h e  g a t e  en t r ance  t o  t h e  PGandE s i t e  and a d j a c e n t  t o  t h e  e x i s t i n g  
steam l i n e  s p a r g e r  p i t  an  open a r e a  e x i s t s  which may be an  a t t r a c -  
t i v e  S t r e t f o r d  s i t e  f o r  c o n s o l i d a t i o n  of  Uni t s  9-10 and 12. 

A f i e l d  t r i p  w i l l  be  made p r i o r  t o  w r i t i n g  up t h e  f i n a l  r e p o r t  t o  
o b t a i n  v e r i f i c a t i o n  dimensions on t h e  s i t e s  a b i l i t y  t o  accommodate a 
7 7 '  x 128'  S t r e t f o r d  u n i t .  

I n  e v a l u a t i o n  of t h e  conclus ions  shown i n  5.4  and t h a t  of 5 .3  two 
choices  become a v a i l a b l e .  

The f i r s t  choice  i s  t o  u t i l i z e  t h e  e x i s t i n g  s i t e  w i t h i n  t h e  PGandE 
fence  l i n e  on t h e  Uni t  9-10 s i t e .  
w i th  mod i f i ca t ions  t o  e x i s t i n g  steam p i p i n g  which can be done dur ing  
a scheduled u n i t  outage p r i o r  t o  t h e  S t r e t f o r d  i n s t a l l a t i o n  i s  
economical ly  a t t r a c t i v e  and o f f e r s  a n o n c r i t i c a l  impact on t h e  
o v e r a l l  Geyser c o n s t r u c t i o n  schedule .  

The a b i l i t y  t o  i n s t a l l  t h e  S t r e t f o r d  

The a l t e r n a t i v e  choice  i s  t o  expand t h e  S t r e t f o r d  p rocess  a t  Un i t  14 
t o  accommodate a l l  t h e  noncondensable gas  flow from u n i t s  9-10 and 
12. 
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Proposed S i t e  A t  Uni t  12  
SK-0030 ( A l t e r n a t i v e  No. 2)  

A f t e r  removal of  e x i s t i n g  water  p u r i f i c a t i o n  equipment a S t r e t f o r d  
p rocess  wi th  o u t l i n e  dimensions of  7 7 '  x 128' can be i n s t a l l e d  
accord ing  t o  t h e  l ayou t  i l l u s t r a t e d  on Drawing SK-0030. 

The d isadvantage  of  t h i s  s i t e  i s  t h e  man-hours r equ i r ed  t o  remove 
t h e  p u r i f i c a t i o n  equipment and p repa re  f o r  S t r e t f o r d  i n s t a l l a t i o n .  
This  can have an  undes i r ab le  impact on t h e  c o n s t r u c t i o n  schedule  and 
u n i t  outage s i n c e  it f o r c e s  maximum amount of man power concentra-  
t i o n  a t  Unit  12 s i t e .  

5 - 2  
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5.3 Combining Un i t s  9 ,  10 ,  12 w i t h  Unit  14 

A S t r e t f o r d  abatement f a c i l i t y  i s  c u r r e n t l y  under c o n s t r u c t i o n  a t  
Uni t  14 by R.  M .  Parsons Company. The p o s s i b i l i t y  e x i s t s  t o  e n l a r g e  
t h e  c a p a c i t y  of  t h i s  f a c i l i t y  t o  a l s o  accommodate t h e  noncondensable 
gases  from Uni t s  9 and 10 and Unit  12. The gases  would be p r e s -  
s u r i z e d  a t  t h e  power p l a n t  u n i t s  wi th  a blower and p iped  t o  t h e  Uni t  
14 S t r e t f o r d  f a c i l i t y .  
could be en larged  by adding a new o x i d i z e r ,  o x i d i z e r  blower,  c i r c u -  
l a t i o n  pump, and v e n t u r i  s c rubbe r .  A c o s t  e s t i m a t e  f o r  t h i s  modif i -  
c a t i o n  has been reques ted  from Parsons and w i l l  be  inc luded  i n  t h e  
f i n a l  r e p o r t .  

Parsons has s t a t e d  t h a t  t h e  Unit  14 S t r e t f o r d  

The p i p i n g  network f o r  t h i s  sytem would c r o s s  ve ry  s t e e p  t e r r a i n  and 
could n o t  p a r a l l e l  e x i s t i n g  roads o r  steam l i n e s  f o r  t h e  m a j o r i t y  of 
t h e  r o u t e .  Thus, t h e  i n s t a l l e d  c o s t  o f  t h e  s t a i n l e s s  s t e e l  p i p e  
would be h igh .  Lacking t h e  p r i c e  informat ion  from Parsons ,  it can 
not be concluded a t  t h e  p r e s e n t  time t h a t  t h e  p i p i n g  and blower 
energy c o s t  would be o f f s e t  by a sav ings  i n  t h e  S t r e t f o r d  c a p i t a l  
and o p e r a t i o n s  and maintenance c o s t s .  

Another important  economic c o n s i d e r a t i o n  appears  i n  t h e  consol ida-  
t i o n  of  Un i t s  9 ,  10 ,  12 and 14. The c u r r e n t  des ign  f o r  i n d i v i d u a l  
S t r e t f o r d  f a c i l i t i e s  t i e d  t o  a s i n g l e  power p l a n t  u n i t  i s  such t h a t  
t h e  scheduled maintenance outages  of t h e  power p l a n t  a r e  s u f f i c i e n t  
t o  s e r v i c e  t h e  S t r e t f o r d  u n i t  a t  t h e  same time. Parsons has  i n d i -  
ca t ed  t h a t  f o r  s i n g l e  power p l a n t  i n s t a l l a t i o n s ,  t h e r e  i s  enough 
mechanical equipment redundancy b u i l t  i n t o  t h e  S t r e t f o r d  u n i t  so  
t h a t  t h e  S t r e t f o r d  equipment w i l l  never  f o r c e  an outage on t h e  power 
p l a n t .  

By connect ing t h e  f o u r  power p l a n t  u n i t s  t o  a s i n g l e  S t r e t f o r d  
f a c i l i t y ,  t h e  S t r e t f o r d  u n i t  must o p e r a t e  100% of t h e  t ime ,  s i n c e  
t h e  c u r r e n t  s i z e  of  t h e  maintenance s t a f f  would p reven t  t h e  f o u r  
power p l a n t  u n i t s  from having s imultaneous scheduled outages .  The 
replacement c o s t  f o r  t h e  e l e c t r i c a l  energy from t h e  f o u r  u n i t s  
involved i s  s u b s t a n t i a l .  

5 - 3  



Rogers 

5.4 Conclusions - Uni t s  9-10 and 12 

The conclus ions  t h a t  must be eva lua ted  i n  de t e rmina t ion  of  a S t r e t f o r d  
l o c a t i o n  t o  handle  t h e  noncondensable gas from Uni t s  9-10 and 12 
a r e  : 

Uni t s  9-10 

Measure e x i s t i n g  s i t e  a d j a c e n t  t o  steam l i n e  spa rge r  p i t  and 
i n s e r t  e v a l u a t i o n  conclus ions  and drawing i n t o  t h e  f i n a l  r e p o r t  
(Milestone # 4 )  

Disregard  Drawing SK-0029 t i t l e d  Un i t s  9-10, A l t e r n a t i v e  No. 1, 
because of i t s  i n a b i l i t y  t o  meet PCN 30 c r i t e r i - a  e s t a b l i s h e d  
June 19. No S t r e t f o r d  u n i t  s h a l l  be l o c a t e d  w i t h i n  50 f e e t  of 
a well .  

Un i t  12 

Removal of water  p u r i f i c a t i o n  equipment. 

Impact on c o n s t r u c t i o n  schedule ,  s i n c e  i t  f o r c e s  maximum amount 
of man power a t  Uni t  12 s i t e .  

Impact on Unit  12 outage i f  S t r e t f o r d  i n s t a l l a t i o n  l a g s  con- 
denser  r e t r o f i t .  
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5 -5 Noncondensable Gas PiDinp: Network 

The remarks applicable for the noncondensable gas piping network in 
Section 3.5 a l s o  apply to the piping system for Units 9, 10 and 12. 

The flow rate and molecular weight of the noncondensable gases from 
Units 9 and 10 collectively are nearly identical to those of the 
gases discharged from Unit 12. Thus, the piping network between 
Units 9 and 10 and Unit 12 is independent of the location of the 
Stretford facility. Regardless of  whether the abatement system is 
located at Units 9 and 10 or a t  Unit 12, a 12" @ stainless steel 
pipe is required to carry the noncondensable gases between power 
plant units to the Stretford unit. 

5 - 5  
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6.0 STRETFORD ALTERNATIVES 

I t  i s  normally d e s i r a b l e  t o  use  a lower u n i t  c o s t  of l a r g e r  c a p a c i t y  
u n i t s  and the reby  c o n s o l i d a t e  a l l  t h e  noncondensable ven t  gas  aba te -  
ment equipment i n t o .  a minimum number of l a r g e  p rocess ing  u n i t s .  
There a r e ,  however, o f f s e t t i n g  problems a s  fo l lows:  

(1) The v e n t  gas i s  c o r r o s i v e  t o  unpro tec ted  carbon s t ee l .  There- 
f o r e ,  t h e  ven t  gas  c o l l e c t i o n  system w i l l  r e q u i r e  expensive 
m a t e r i a l s  of c o n s t r u c t i o n .  

(2) In a d d i t i o n ,  s i n c e  t h e  gas i s  poisonous and t h e  t e r r a i n  i s  
s t e e p  and s u b j e c t  t o  s l i d e s ,  t h e  c o n t r o l  and system des ign  of 
t h e  gas  c o l l e c t i o n  network must i nc lude  expensive c o n t r o l s  
needed t o  shutdown t h e  system on l i n e  f a i l u r e .  

(3)  The c o s t  of having back up compression u n i t s  a t  each gas  p i ck  
up p o i n t ,  which must i nc lude  p r e s s u r e  and a n t i - s u r g e  c o n t r o l s  
a long  wi th  r e c y c l e  gas  coo l ing  systems.  

( 4 )  The l a r g e  conso l ida t ed  u n i t  would need added equipment t o  
i n s u r e  redundancy t o  achieve  a 100% o p e r a t i n g  f a c t o r  ( ze ro  
forced  ou tage ) .  While sma l l e r  u n i t s  might achieve  accep tab le  
power p e n a l t i e s  by planned maintenance dur ing  u n i t  turnaround 
by t a k i n g  a s h o r t  fo rced  outage of t h e  p a i r e d  o p e r a t i n g  u n i t .  

To respond t o  t h e  above problems t h e  fo l lowing  a l - t e r n a t i v e s  were 
eva lua ted .  

A l t e r n a t i v e  I 

( a )  I n s t a l l  a complete sma l l  S t r e t f o r d  u n i t  c l o s e  enough t o  each 
p o i n t  of ven t  gas  o r i g i n  ( i . e .  Un i t  1 and 2 ,  e t c . )  so  a s  t o  
e l i m i n a t e  t h e  need f o r  t h e  gas  compression equipment and p i p i n g .  

(b)  Compare t o  a conso l ida t ed  S t r e t f o r d  Uni t  wi th  a gas  c o l l e c t i o n  
s y s  tem. 

A l t e r n a t i v e  I1 

(a)  I n s t a l l  a complete S t r e t f o r d  gas  scrubber  system only  c l o s e  
enough t o  each p o i n t  of  v e n t  gas  o r i g i n  s o  a s  t o  e l i m i n a t e  t h e  
need f o r  t h e  gas  compression equipment. 
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The scrubber  system c i r c u l a t i n g  f l u i d  would be pumped t o  and 
from t h e  c e n t r a l l y  loca t ed  r egene ra t ion  and s u l f u r  recovery 
system. Th i s  proposed system can be cons t ruc t ed  of carbon 
s t ee l .  

(b) Compare t o  a gas  c o l l e c t i o n  system. 

I t  should be noted t h a t  Parsons has made some p re l imina ry  evalua-  
t i o n s  of  A l t e r n a t i v e  I1 and concluded t h a t  t h e  l i q u i d  pumping c o s t s  
were t o o  h igh  t o  o f f s e t  t h e  sav ings  obta ined  by d e l e t i n g  t h e  expen- 
sive gas p i p i n g  and compression equipment. 

This  r e -eva lua t ion  has  been prepared t o  update and document t h e  
e s t ima ted  c o s t s  f o r  t h e  s u b j e c t  a l t e r n a t i v e s .  I t  i s  d i r e c t e d  only  
t o  t h e  proposed c o n s o l i d a t i o n  of Un i t s  1 t h r u  6 .  

P 
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SUMMARY OF EVALUATION 

ALTERNATIVE I 

INDIVIDUAL STETFORD SYSTEN AT THREE LOCATIONS 

I n s t a l l e d  Equipment 
Cost E s t i m a t e  - lob $ 

U n i t s  1 and 2 - 2.66 
U n i t s  3 and 4 - 4 .50  
U n i t s  5 and 6 - 5 . 5  

Opera t ion  and Maintenance 

U n i t s  l ' a n d  2 
U n i t s  3 and 4 
W i t s  5 and 6 

Power Pena 1 t y  

Sum of  $ / y e a r  Values 

Level Annual 

$ 389,690 
659,250 
805,750 

407,778 
689,850 
843,150 

P 
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2.0 

NOTES : 

3.0 

ALTERNATIVE I (Cont ' d) 
CONSOLIDATED STRETFORD SYSTEM h%AR UNITS 3 AND 4 

Installed cost estimate (includes 20% adder for zero outage) 

Units 1 thru 6 - l o 6  $ 
7.8 

Level Annual Slyr. 
$1,142,700 (a 1 

Operation and Maintenance $1,195,740 (b 1 

Installed Cost Estimate 
Gas Collection Piping 

Units 1 thru 6 
1,143,096 167,464 

Gas Compressors (Includes 100% spare - Zero Outage) 
Units 1 and 2 $465,800 $ 68,240 (4 
Units 3 and 4 $451,600 67,185 (a) 
Units 5 and 6 $550,700 80,678 (a 1 
Compressor Operation and Maintenance 

Units 1 thru 6 387,656 (4 

Electric Power for Compression 
110 kW x 8760 x 0.065 62,634 

Sum of $/yr. Values $3,172,297 

(a) Installed Cost x 0.1465 
(b)  
(c) 
(d)  

Installed Cost x (0 .05 + 0.02) x [2 .19]  
Installed Cost Sum x (0 .10 + 0.02)  x [2 .19]  
Power Penalty - 48 hr. forced outage/year x Unit Rated kW x $0.065/kWh 
Rated kW = one unit of pair = 12,500 + 27,500 + 55,000 = 45,000 kW 
48 x 95,000 x 0.065 

COMF'ARI SON 

I tern 

Individual Units 
Consolidated 1-6 

Difference 

Favors Consolidated 

6 - 4  
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1 .o 

SUMMARY OF EVALUATION 

ALTERNATIVE I1 

INDIVIDUAL VENT GAS SCRUBBERS 

I n s t a l l e d  Equipment Cost Es t ima te  $ 

Scrubbers  Level Annual $ / y r .  

Delete Consol idated Un i t  (283,000) 
U n i t s  1 and 2 57,000 
U n i t s  3 and 4 95,000 
U n i t s  5 and 6 155,000 
S o l u t i o n  Charge 30,000 

Pump and Recovery Power U n i t s  
1 t h r u  6 ( i n c l u d e s  100% s p a r e s  372,000 

Liquid Lines  690,000 

Sub T o t a l  $1,116,000 $163,494 (2) 

Maintenance & Operat ion 
For  Scrubbers  & Pumping Equip. 
189 kW x 8760 x 0.065 107,617 

Power P e n a l t y  296,400 (5 1 

Sum of $ / y r .  Values 
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AIiTERNATIVE I1 (Cont’d) 

2.0 CONSOLIDATED SYSTEM WITH GAS COLLECTION AND COMPRESSION SYSTEM n I n s t a l l e d  Equipment Level Annual $ /y r .  

Cost  Es t ima te  
Gas C o l l e c t i o n  P ip ing  

Un i t s  1 t h r u  6 
1,143,096 $167,464 

Gas Compressors 
Un i t s  1 t h r u  6 ( inc ludes  100% s p a r e s )  

1,475,100 216,102 

387,656 (4) Opera t ion  & Maintenance f o r  Compressors 

E l e c t r i c  Power f o r  Compression 
110 kW x 8760 x 0.065 62,634 

Sum of  $ / y r .  Values 

3.0 COMPARISON 

I n d i v i d u a l  Vent Gas Scrubbers  $671,602 

u Consol idated With Gas C o l l e c t i o n  & Compression 833,856 - 

Dif fe rence  $162,254 

Favors  I n d i v i d u a l  Gas Scrubbers  

NOTES: (1) 55,000 g a l .  x $0.55/ga l .  
(2) $ x 0.1465 
(3) 
(4) 
(5) 

Sum Equipment S p e c i f i e d  x (0.05 + 0.02) x 12.191 
Cost  Equipment S p e c i f i e d  x (0 .10 + 0.02) x 12.191 
Power Pena l ty  - 48 h r .  forced  outage /year  x Uni t  Rated kW x $0.065/kii 
Rated kW = one u n i t  o f  p a i r  = 12,500 + 27,500 + 55,000 = 45,000 kW 
48 x 95,000 x 0.065 
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7 . 1  Blowers 

The blowers used to transport the noncondensable gases from the 
power plant aftercondensers to the Stretford Unit have been speci- 
fied for price quotations as being fabricated from stainless steel. 
However, several of  the vendors have proposed alternative metal 
alloys or phenolic coated blower internals. All of the manufac- 
turers have not responded to our quotation solicitation at this 
date, thus, a complete bid analysis and blower recommendation will 
be included in the final report. 

The noncondensable gas piping networks have been designed so that 
one blower will be required (with a 100% standby) for each power 
plant location. Thus, one blower will be installed serving both 
Units 1 and 2. The blower will have a bypass loop with automatic 
controls so  that the blower will continue to operate should one of 
the units have a forced o r  scheduled outage. This same design 
philosyhy applies for the blowers located at Units 3 and 4 ,  Units 5 
and 6, Units 7 and 8, and Units 9 and 10. 

7 - 1  
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7.2 Data S h e e t s  . f o r  Blowers 
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8.1 Equipment Quota t ions  r.. 

Table 8.1, e n t i t l e d  Equipment Summary All Uni t s  - S t r e t f o r d  Process ,  
i n d i c a t e s  t h e  Equipment Quota t ions  by v a r i o u s  vendors .  

Table  8 .1 .1  i n d i c a t e s  t h e  c o s t s  from vendors f o r  t h e  S t r e t f o r d  
Chemicals ( Inven to ry  f o r  t h e  p rocess .  

S e c t i o n  8 . 1 . 2  d e s c r i b e s  t h e  Power Se rv ice  and i n d i c a t i o n s  of  asso-  
c i a t e d  c o s t s  r e l a t e d  t o  t h e  S i r e t f o r d  Un i t s .  

8 - 1  
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TABLE 8.1 

EQUIPMENT SUMPMY - ALL UNITS 

STRETFORD PROCESS 

c o n f i g u r a t i o n  under c o n s i d e r a t i o n  t h r e e  S t r c t f o r d  u n i t s  a r e  contemplated a s  
fo l lows  : 

S t r e t f o r d  Uni t  # / H r .  N .  C .  #/Hr. H2S Long Tons Sulfur/Day 

Uni t s  1 through 6 - 1 26,548 1,318 
Uni t s  7 ,  8 ,  9 - 2  25,730 1,347 
Un i t s  9 ,  1 0 ,  12 - 3 19,120 363 

S t r e t f o r d  Unit  Par  sons J. T .  P r i t c h a r d  

1 P l o t  A 
2 P l o t  A 
3 P l o t  A 

95'  x 162'  125 '  x 125'  
95'  x 162'  125 '  x 125' 
77' x 128' 100 '  x 100'  

1 I n s t a l l e d  Cost $ (t %) 4,800,000 (- lo%, + 30%>* 

2 
3 

Est imated $ 3,610,000 
II 5,000,000 3,610,000 
II 3,200,000 1 ,870 ,000  

1 One Time Royal ty  $ i n c l .  above $ 91,160 
2 
3 

II I t  ?I I 1  I t  89,160 
11 II I? II I 1  57,200 

13.29 
13.68 
3.66 

Peabody Engr.g 

Not S t a t e d  
Not S t a t e d  
Not S t a t e d  

Not S t a t e d  
Not S t a t e d  
Not S t a t e d  

*Based on Gulf Coast i n s t a l l e d  p r i c e  

8 - 2  
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TABLE 8.1.1 - 

STRETFORD CHE?fICALS (INVENTORY) 

S t r e t f o r d  Unit  Parsons J. T .  P r i t c h a r d  Peabody 

1 S o l .  g a l s / c o s t  $ 307,000/169,000 250,000/62,500 N. S .  
2 S o l .  g a l s / c o s t  $ 316 ,OOO/ 174,000 250,000/62,500 N .  S .  

N. s. 3 Sol .  g a l s / c o s t  $ 84,000,’ 46,500 
S o l .  Cos t /ga l .  $ 0.55 0.25 N .  S .  

8 - 3  
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8.1.2 POWER SERVICE 

8.1.2.1 TABLES 8.1.2.1 and 8.1.2.2 summarize the estimated kilowatt demand for 
each of  the three Stretford facilities, the estimated kVA demand 
based on an assumed 0.85 power factor and the closest standard 
transformer size if an independent power supply si provided. 

The estimated demands were obtained from R. M. Parsons Co. and 
include lighting. 
required a t  480 volts. 

Largest motor will not exceed 200 hp. Service i s  

8 - 4  
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TABLE 8.1.2.1 

S t r e t f o r d  Est imated Demand C l o s e s t  Standard O i l  
F a c i l i t y  f o r  kW kVA I n s u l a t e d  Transformer kVA' 

Un i t s  1 t h r u  6 1065 1252 1500 OA o r  1000 kVA OA/FA 
(1288 kVA rnax. ) 

Uni t s  7 ,  8 and 11 1095 1288 1500 OA o r  1000 kVA OA/FA 
(1288 kVA max. ) 

Uni t s  9 ,  10 and 12 300 353 500 OA 

'0A - S e l f  cooled r a t i n g  a t  55OC r ise  
FA - r a t i n g  wi th  f ans  
13% a d d i t i o n a l  c a p a c i t y  a v a i l a b l e  i f  65OC tempera ture  r ise  i s  u t i l i z e d  

TABLE 8 .1 .2 .2  

I" S t r e t f  ord Trans f o rme r { x i s  t i n g  I n c r e a s e  ~ c ) ) t \  

E x i s t i n g  A u x . ~  ,~ $,-> Estimated 

F a c i l i t y  f o r  Locat ion flax. Capaci ty  Load e t r o f  X St r e t  f o rd  

Un i t s  1 t h r u  6 Uni t  3 o r  4 1546' 1185 1395 1252 2647 * 
T o t a l  - __ 

Units 7,  8 and 11 U n i t ,  7 or 8 3500 2145 '31 13 1258 4.4b #3 

U n i t s x ,  41 10 and 12 Uni t  M- f;4- 4200 2145 2 b J 5  

'With f a n s ,  65OC tempera ture  r i se  
21ncludes noncondensable gas  blower 
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8.1.2.2 

a )  
b )  

8 .1 .2 .3  

8 .1 .2 .4  

8 .1 .2 .5  

Two a l t e r n a t i v e s  have been cons idered  f o r  power s e r v i c e  t o  t h e  
S t r e t f o r d  u n i t s :  

From t h e  power p l a n t  480 v o l t  a u x i l i a r y  bus ,  o r  
a n  independent  t ransformer  connected t o  one of t h e  h igh  v o l t a g e  
t r ansmiss ion  l i n e s  o r  t h e  22 kV d i s t r i b u t i o n  l i n e  now i n  use  i n  some 
p a r t s  of  t h e  Geysers a r e a .  

The major problems wi th  us ing  t h e  a u x i l i a r y  bus a r e  t ransformer  
c a p a c i t y  v o l t a g e  drop and r e l i a b i l i t y .  Table  8 .1 .2  sununarizes t h e  
change i n  load on t h e  a u x i l i a r y  t r ans fo rmer .  
f a c i l i t i e s  a r e  l o c a t e d  a d j a c e n t  t o  t h e  e x i s t i n g  f a c i l i t i e s  no s i g -  
n i f i c a n t  v o l t a g e  drop problems a r e  fo re seen .  

I f  t h e  proposed S t r e t f o r d  

R e l i a b i l i t y  i s  a major c o n s i d e r a t i o n .  
s e r v e s  s e v e r a l  power p l a n t s ,  f a i l u r e  of t h e  power supply  a t  t h e  
"host" u n i t  i s  n o t  t o l e r a b l e .  

S ince  one S t r e t f o r d  f a c i l i t y  

For  t h e  S t r e t f o r d  f a c i l i t y  proposed f o r  Un i t s  1 t h r u  6 ,  t h e  Al te rna-  
t i v e  1 s i t e ,  wi th  i n s t a l l a t i o n  a d j a c e n t  t o  t h e  Uni t  4 a u x i l i a r y  
t r ans fo rmers ,  does no t  have s u f f i c i e n t  c a p a c i t y ;  however, c a p a c i t y  
can be provided wi th  a replacement, t r ans fo rmer .  The a l t e r n a t i v e  2 
s i t e  i s  t o o  f a r  away from t h e  p l a n t  t o  u t i l i z e  t h e  a u x i l i a r y  t r a n s -  
former of t h i s  p a r t i c u l a r  p l a n t .  

For  t h e  S t r e t f o r d  f a c i l i t y  proposed a t  Un i t s  7 f o r  Un i t s  7 and 11, 
t h e  t r ans fo rmers  a t  t h e s e  u n i t s  have adequate  c a p a c i t y  and v o l t a g e  
drop i n  the  f eede r  i s  n o t  a major problem. 

Un i t s  3 ,  4 ,  6 and 7 a u x i l i a r y  t r ans fo rmers  a r e  connected between t h e  
g e n e r a t o r  c i r c u i t  b reake r  and t h e  main t ransformer  and power i s  
normally a v a i l a b l e  whether o r  n o t  t h e  gene ra to r  i s  i n  s e r v i c e .  
However a t r ansmiss ion  l i n e  outage on main t ransformer  o r  secondary 
connec t ion  f a i l u r e  would shutdown t h e  S t r e t f o r d  f a c i l i t y .  
i t y  can be improved by p rov id ing  a dua l  480 v o l t  supply ,  w i th  one 
f e e d e r  from t h e  a u x i l i a r y  bus f o r  each u n i t .  

R e l i a b i l -  

Un i t  4 i s  unique wi th  an a u x i l i a r y  o r  s t a r t - u p  t ransformer  connected 
a t  t h e  main t ransformer  c i r c u i t  b reake r .  However f a i l u r e  of t r a n s -  
miss ion  l i n e  o r  t h e  main t r ans fo rmer  would e f f e c t  t h e  use fu lness  of  
t h i s  connect ion.  

A t  Un i t s  7 and 8 ,  one a u x i l i a r y  t r ans fo rmer  i s  capable  of p i ck ing  up 
bo th  t h e  S t r e t f o r d  u n i t  and a u x i l i a r y  power load  of bo th  u n i t s ;  
however, t h e  4,000 ampere bus on t h e  secondary of t h e  a u x i l i a r y  

8 - 6  
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t r ans fo rmer  limits t h e  supply  t o  t h e  e x i s t i n g  480 v o l t  swi tchgear  t o  
3,300 kVA. 
a f e e d e r . t o  t h e  S t r e t f o r d  u n i t  w i l l  bypass t h i s  b o t t l e n e c k .  

each gene ra to r  a u x i l i a r y  o r  s t a r t - u p  t r ans fo rmer  i s  connected t o  t h e  77 Uni t  11 i n  a d d i t i o n  t o  t h e  a u x i l i a r y  t ransformer  a s s o c i a t e d  wi th  

480V a u x i l i a r y  power bus.  This  t ransformer  i s  provided since t h e  > 1 
S t r e t f o r d  f a c i l i t y  load  i s  very  smal l  and does n o t  p r e s e n t  a problem 
rega rd ing  a u x i l i a r y  t r ans fo rmer  c a p a c i t y .  

A c i r c u i t  b reake r  connected t o  t ransformer  t e rmina l  f o r  

P 
8.1 .2 .6  The i n s t a l l a t i o n  of  a s e p a r a t e  stepdown t ransformer  supp l i ed  from 

e i t h e r  a t r ansmiss ion  l i n e  o r  a l o c a l  d i s t r i b u t i o n  l i n e  f r e e  of most 
power p l a n t  i n t e r r u p t i o n s  wi th  an emergency t i e  t o  a u n i t  a u x i l i a r y  
power bus appears  t o  be t h e  most a t t r a c t i v e  scheme. 

For  Unit  3 ,  t h i s  would be from t h e  Unit  3 a u x i l i a r y  power bus and 
t h e  l o c a l  d i s t r i b u t i o n  l i n e  supply ing  t h e  s t a r t - u p  bank f o r  Uni t  4 .  
One a u x i l i a r y  power t r ans fo rmer  would be r equ i r ed .  

For Un i t  7 ,  a new d i s t r i b u t i o n  l i n e  would be r equ i r ed  and t h e  a l t e r -  
n a t i v e  supply  would be o f f  e i t h e r  t h e  Uni t  7 o r  8 a u x i l i a r y  switch-  
g e a r .  

Uni t  11 has an  e x i s t i n g  t i e  t o  an o u t s i d e  d i s t r i b u t i o n  l i n e .  
supply  from t h e  480 v o l t  swi tchgear  i s  considered adequate .  

A dua l  

8 .1 .2 .7  Power s e r v i c e  t o  noncondensable blowers w i l l  be  taken  from t h e  
i n d i v i d u a l  u n i t  ad* l l i a ry  480 v o l t  swi tchgear  o r  motor c o n t r o l  

W 
n 

c e n t e r .  

I 
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8.2 I n s t a l l a t i o n  Costs  

The fo l lowing  S e c t i o n  d e p i c t s  t h e  T o t a l  Cost I n s t a l l e d  of S t r e t f o r d  
Sys terns. 

SUMMARY 

I tern D i r e c t  Cost GM Est .  

Un i t s  1 through 6 $ 8,267,400 $ 9,970,500 
Uni t  7 ,  8 and 11 8,353,200 10,073,900 
U n i t  9, 10 and 12 - 6,271,500 7,563,400 

T o t a l s  $22,892,100 $27,607,800 

These c o s t s  a r e  June 1979 c o s t s .  
e s c a l a t e d  t o  t ime of c o n s t r u c t i o n .  Also t h e  same f a c t o r s  have been used 
a s  i n  Milestone 1 and 2 r e p o r t s  f o r  cont ingency and l a b o r  r a t e s ,  e t c .  

I n  t h e  F i n a l  Report  t hey  w i l l  a l s o  be 

The d e t a i l e d  breakdown of each u n i t  S t r e t f o r d  System fo l lows:  

8 - 8  
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8.3 Operation and Maintenance Costs 

These costs are indicated in Table 8.3.1 which follows in this Section. 
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TABLE 8.3.1 

OPERATION AND MAINTENANCE COSTS 

S t r e t f o r d  Unit 

1 Opera t ing ,  Solln 
replacement c o s t /  
day/L. T. /Dai ly  Cost $ 

STEM1 AND OPERATING SOLUTION 

REPLACEHENT COST 

2 I t  

I t  3 

VENDOR 

1 Steam requirements  
Press -ps ig /# /Hr . /L .  T./Day 

Parsons J. T.  P r i t c h a r d  Peabody 

80/1094 N. S. 

11 2 

11 3 

8 - 10 

SO/ 1063 N. S.  

80/393 N. S. 

50/3694 

50/3588 

50/988 

N. S. 

N. S. 
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