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REPORT V 
.VOLUME 2 

INTRODUCTION 

Report V, Volume 2 provides descriptions, data, and drawings pertaining 
to Steam Generat ion and Boi 1 er Feedwater Treating (Plant 31), Water 
Systems: Raw, Potable, Cooling (Plant 32), Fire Systems (Plant 33), and 
Sewers and Wastewater Treatment (P1:ant 34). 

Steam Generation and Boiler Feedwater Treating (Plant 31) suppl ies 

electrical power, process steam, and treated boiler feedwater to other 
1 

I Water Systems: Raw, Potable, Cooling (Plant 32), together with Sewers 

l and Wastewater Treating (Plant 34) provide project-wide water management, 
based on river water use and total re-use of waters within the project. 

. . 
1 , Fire Systems (Plant 33) provides a fire water system for general fire 
; protection of all plants, and also provides chemical and steam fire 

suppression. 

The following information is included for each of the four plants 

described in this volume: 

A description of the plant's design, including the 
"tility balance, catalysts, packings, and chemicals 
usage (if applicable), and process flow diagrams. 

@, An equipment 1 ist, -including item numbers and 
descriptions. 

. Data .sheets and sketches for major plant components. 

Pertinent engineering drawings. 



At  the .end  o f  t h i s  volume i s  an appendix which conta ins :  

An o v e r a l l  s i t e  p l a n  showing t h e  l o c a t i o n s  o f  a l l  
p lan ts .  

T.he symbols and legend f o r  t h e  p i p i n g  and inst rument  
diagrams inc luded i n  . t h i s  volume. 
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PLANT 31 STEAM 'GENERATION AND BOILER FEEDWATER TREATING 

1.0 INTRODUCTION 

The p r o j e c t  cogenerat ion p l a n t  suppl i e s  e l e c t r i c  power, process steam and 

t r e a t e d  b o i l e r  feedwater  f o r  use by t h e  p r o j e c t . p l a n t s .  The p l a n t  con- 

s i s t s  o f  m u l t i p l e  t u r b i n e  generators and steam genera tors  connected t o  a 

common main steam header. The major  p l a n t  systems which a re  requ i red  t o  

produce steam, e l e c t r i c a l  power and t r e a t e d  feedwater a re  d iscussed 

i n d i v i d u a l l y .  The systems are: 
- 0 

e Steam 

Steam genera tor  
- Water and steam 

I 
- A i r a n d  f l u e g a s  , 

1 Steam genera tor  f u e l  

Condensate and feedwater  deaera t ion  1: Condensate and blowdown c o l l e c t i o n  

Cool ing water  

B o i l e r  feedwater  t rea tment  

Coal hand l i ng  

e Ash hand l ing  
- F l y  ash 

- Bottom ash 

E l e c t r i c a l  

Cont ro l  system 



The p l a n t  d e s c r i p t i o n  t h a t  f o l l o w s  i s  based on t h e  Phase Zero design 

basis.  es tab l i shed  f o r  P l a n t  31 i n  J u l y  o f  1980 and t h e  steam/condensate 

balance as presented on Drawing 31-E-B-1, Updating o f  steam requ i rements '  

as more r e f i n e d  process in fo rmat ion  becomes a v a i l a b l e  has generated some 

expected changes i n  t h e  steam balance. B o i l e r  ope ra t i on  w i t h  these ' 

updated requirements i s  r e f l e c t e d  on Drawing 31-D-B-1A. The major impact 

of updat ing has been t h a t  l e s s  600 p s i g  steam generated w i t h i n  t h e  

process u n i t s  r e q u i r e s  more e x t r a c t  i o n  steam from t h e  t u r b i n e  genera tors  

t o  c l o s e  t h e  600 p s i g  steam balance. 

Since t h e  900 p s i g  steam genera t ion  f rom t h e  b o i l e r s  was f i x e d  a t  

1,200,000 lb /hr ,  t h e  a d d i t i o n a l  e x t r a c t i o n  steam r e q u i r e d  t o  c l o s e  t h e  

600 p s i g  steam balance decreased the q u a n t i t y  o f  e l e c t r i c a l  power 

a v a i l a b l e  from t h e  t u r b i n e  generators. I n  t h e  n e x t  phase o f  eng ineer ing  

work, t h e  production o f  600 p s i g  steam w i l l  be augmented by i nc reas ing  

convect ion bank steam genera t ion  i n  t h e  P l a n t  3 f i r e d  hea te rs  by \ I 
I 140,000-150,000 lb /h r .  Th is  m o d i f i c a t i o n  w i l l  a l l o w  f u l l  r a t e d  power , 

genera t ion  f rom t h e  t u r b i n e  generators. 
1 
! 





, PLANT 31 STEAM GENERATION AND BOILER FEEDWATER TREATING 

2.0 PLANT DESIGN 

2.1 - Design Basis 

The pertinent plant design criteria are summarized as fol lows: 

• Primary steam header is 900 psig, 750°F. 

• Four 400,000 lb/hr, 930 psig, 755°F steam 
generators (boilers) with a total normal steam 
production of 1,200,000 1 b/hr are provided. 

• Steam generators are balanced draft; suspended con- 
struction; solid pulverized fuel-fired; and use 
pipeline gas for light-off. 

c 

Each steam generator has three 50% rated pulveriz- 
ers and three coal silos. 

. e  Primary steam generator fuel is coal middlings (an 
intermediate grade of coal from Coal Washing 
(Plant 27); three steam generators operating at 
maximum continuous rating (MCR) burn 78.5 TPH of 
middlings. 

• Two f ul 1-capaci ty be1 t conveyor systems, each 
designed for 200 TPH of coal, are provided. 

• Sulfur Plant (Plant 10) tail gas is incinerated in 
the. steam generators. 

• Two 3,600 rpm, single-automatic-extraction- 
condensing ( SAC) turbine generator machines are 
provided. Extraction steam is 600 psig, 700°F. 
Throttle steam is 900 psig, 750°F. 

I '  The two turbine exhaust steam flows are condensed 
i 

in surface condensers which operate at 3.5 inches 
Mercury absolute. 

• The two turbine driven electrical generators are 
hydrogen cooled and rated at 26.8 MW each. 

• Flue gas exits the steam generators at 
approximately 320°F. 



a One 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  f o r  each steam 
I 

genera tor  i s  provided. They a r e  c o l d  side, r i g i d  
frame design. 

a The p a r t i c u l a t e  removal e f f i c i e n c y  of t h e  precip. i -  
t a t o r s  i s  a t  l e a s t  99.8% (equal  t o  o r  l e s s  than 
0.03 pounds per  m i l l i o n  B t u  of h e a t - i n p u t  and s tack  
plume o p a c i t y  equal t o  o r  l e s s  than 20%) us ing  
midd l ings  as f u e l .  

a F l u e  gas i s  desu l fu r i zed  i n  Stack Gas Scrubbing 
(P lan t  35). 

a Pre l im ina ry  stack he igh ts  o f  400 f e e t  have been 
used. 

a The low-pressure b o i l e r  feedwater  system r e c e i v e s  
makeup a t  220°F f rom t h e  sodium z e o l i t e  s o f t e n e r s  1 
and t h e  t r e a t e d  suspect condensate. A f t e r  deaera- 
t i o n ,  t h e  b o i l e r  feedwater i s  pumped t o  users 
e i t h e r  a t  700 p s i g  and 293OF o r  a t  185 p s i g  and I 

293OF. 
- -.. - . 

The h igh-pressure feedwater system rece ives  
2,870 GPM of makeup a t  118OF f rom t h e  demineral ized 
water s torage tank. A f t e r  deaerat ion, t h e  water  i s  
pumped t o  users a t  1,035 p s i g  and 293°F and a t  a 
design f l o w  o f  2,920 GPM. 

The water  t reatment  system c o n s i s t s  of 

- Sodium z e o l i t e  so f tene rs  t h a t  process c l a r i -  . 

f i e d  f i l t e r e d  water  f rom Water Systems 
( P l a n t  32) a t  a normal f l o w  r a t e  o f  760 GPM. 

- A deminera l izer  t h a t  t r e a t s  water  f rom t h e  
surface condensers and t h e  sodium z e o l i t e  
so f teners .  The demine ra l i ze r  has a normal 
ou tpu t  o f  2,870 GPM. 

A suspect condensate system t h a t  rece ives  h o t  
condensate a t  1,740 GPM. A f t e r  c o o l i n g  and 
f i l t r a t i o n ,  t h e  condensate i s  mixed w i t h  
water f rom t h e  z e o l i t e  so f tene rs  (1,340 GPM) 
and i s  f e d  t o  t h e  low-pressure feedwater 
deaerator.  

e F l y  ash, assumed t o  be 85% o f  t h e  t o t a l  ash, i s  
c o l l e c t e d  and t rucked o f f s i t e  t o  l a n d f i l l  
( P l a n t  44).  



Bottom ash, economizer ash and m i l l  r e j e c t s  a re  
s l u i c e d  t o  dewater ing .b ins  and t rucked t o  l a n d f i l l  
f o r  d isposal .  

A d i s t r i b u t e d  d i g i t a l  c o n t r o l  system i s  provided, 

A common superv i so ry  o p e r a t i n g  c e n t e r  i s  p rov ided 0 
f o r  t h e  c o n t r o l  o f  c e r t a i n  process p l a n t s  as w e l l  
as t h e  f o u r  steam generators,  two t u r b i n e  genera- 

, t o r s  and a u x i l i a r y  equipment. 

2.2 Steam D i s t r i b u t i o n  Process D e s c r i p t i o n  

The f o u r  steam d i s t r i b u t i o n  systems d iscussed i n  t h e  f o l  lowing paragraphs 

are: 

. i 
T 900 p s i g  steam system 

o 600 p s i g  steam system 
I 
o 150 p s i g  steam system 

o 50 p s i g  steam system 

Safety va lves  a r e  i n s t a l  l e d  t o  p revent  ove rp ressu r i  ng t h e  steam headers. 

S e n t i n e l  va lves  warn o f  c l o s e d  va lves  i n  t h e  d r i v e  t u r b i n e  exhausts. The 

steam p i p i n g  systems a r e  d ra ined  t o  t h e  atmospheric b l o w o f f  tanks  d u r i n g  

s t a r t u p  and normal opera t ion .  Nonreturn check va lves  (a i r - to -open and 

spr ing- to -c lose)  p revent  backf low o f  steam i r i  t h e  600 p s i g  system ex t rac -  

t i o n  l i n e s  t o  t h e  condenser and p o s s i b l e  overspeed o f  t h e  e l e c t r i c  power 

tu rb ines .  -.- 

Each p.ower t u r b i n e  has a system t o  c o l l e c t  g land steam leakage f rom t h e  

h igh-pressure zone s h a f t  seals.  Th i s  system a l s o  prov ides  g land steam t o  

t h e  1 ow-pressure zone s h a f t  sea l s  and condenses excess 1 eakage. Because 

of t h e  contaminat ion  p o s s i b i l i t y  i n  t h e  g land steam d r a i n s  f rom t u r b i n e  

l ube  o i l ,  t h e  d r a i n s  are  f i r s t  rou ted  t o  t h e  atmospheric b l o w o f f  tank  and 

then t o  t h e  suspect condensate tank. 



I - 
2.2.1 .900 p s i g  Steam System 

The main steam header i n  t h e  b o i l e r  area operates a t  a nominal 900 p s i g  

and 750°F. Steam i s  supp l ied  t o  t h i s  system f rom t h e  f o u r  P lan t  31,steam 

generators. . A " loop" header main steam system ensures adequate i s o l  a t  i o n  - 8 

o f  major  components and v a l v i n g  w i t h o u t  r e q u i r i n g  a p r o j e c t  shutdown., 

I 

Steam f rom t h i s  system i s  supp l ied  t o  t h e  two t u r b i n e  generators f o r  

t h r o t t l e  steam. I n  a d d i t i o n ,  t h e  900 p s i g  superheated steam i s  expor ted  

as t h r o t t l e  steam t o  t h e  Oxygen P l a n t  ( P l a n t  15) oxygen and a i r  compressor 
I 

d r i v e  tu rb ines .  1 

The steam generated serves as a backup supp ly  o f  energy t o  t h e  900 p s \ g  

sa tu ra ted  steam header by  use o f  a desuperheater and t o  t h e  600 p s i g / f O O o ~  
I 

steam system by use o f  a pressure r e g u l a t o r  and desuperheater ( l e tdown  

s t a t i o n ) .  

2.2.2 600 p s i g  Steam System 

Th is  steam system norma l l y  rece ives  e x t r a c t i o n  steam f rom t h e  two e l e c t r i c a l  

power t u r b i n e s  and excess sa tu ra ted  steam which has been superheated i n ,  t h e  

two 1009&capacity gas f i r e d  superheaters. The system operates a t  a nominal 

600 p s i g  and 700°F. 

The pressure i s ' m a i n t a i n e d  by.modulat ing t h e  e x t r a c t i o n  v a l v e  gear i n  t h e  

e l e c t r i c  power t u r b i n e s  t o  ma in ta in  an i n p u t  and ou tpu t  f l o w  balance. 

During an upset, o r  when one o r  bo th  e l e c t r i c  power t u r b i n e s  are  o f f l i n e ,  

t h e  steam letdown s t a t i o n  main ta ins  t h e  steam demands. 

The 600 p s i g  steam system supp l i es  t h r o t t l e  steam t o  a l l  t h e  equipment d r ' i ve  , 

t u r b i n e s  i n  P l a n t  31 and t o  t h e  Gas P l a n t  ( P l a n t  7) r e f r i g e r a t i o n  compres- - .  .' 

so re  The system a l s o  supp l i es  superheated steam t o  t h e  P l a n t  31 sootb lowing 

system. The 150 p s i g  steam system header pressure i s  mainta ined w i t h  

600 p s i g  steam v i a  a letdown s t a t i o n .  



L . L . ~  ,150 p s i g  Steam System 

The 150 p s i g  steam system operates a t  sa tu ra ted  o r  s l i g h t l y  above sa tu ra ted  

cond i t i ons .  The system mass and hea t  balance Flowsheet 31-E-B-1 shows t h a t  

an excess o f  150 p s i g  steam i s  generated no rma l l y  by t h e  steam genera t ion  

equipment. The 150 p s i g  steam header pressure i s  c o n t r o l l e d  by a back- 

p ressure  c o n t r o l  s t a t i o n  dumping excess steam t o  t h e  50 p s i g  system. Th i s  

system i s  a l s o  arranged t o  s u p p l y ' l 5 0  p s i g  steam t o  c o n t r o l  t h e  50 p s i g  I steam header pressure. 
I 

2.2.4 50 p s i g  Steam System 

The lawest  p ressure  header system operates a t  a nominal 50 p s i g  w i t h  a smal l  . 

amount o f  superheat. Th i s  system rece i ves  steam f rom d r i v e  t u r b i n e  exhausts 

(superheated) and f l a s h  drum vents  ( sa tu ra ted ) ,  i n  a d d i t i o n  t o  t h e  dump 

steam f rom t h e  150 p s i g  system. Dur ing  normal operat ion,  t h e  50 p s i g  header 

supp l i es  steam t o  t h e  deaerators, steam a i r  heaters  and process p l a n t  steam 

users. 

The 50 p s i g  steam header p ressure  i s  c o a r s e l y  c o n t r o l l e d  by  adjustment o f  

mechanical d r i v e  t u r b i n e s  exhaust ing  i n t o  t h e  header. F i n e  c o n t r o l  i s  pro-  

v i  ded by t h e  letdown s t a t i o n  f rom t h e  150 p s i g  steam header. 

2.3 Steam Generator Process D e s c r i p t i o n  

2.3.1 Water and Steam 
. -. 

Four 33%-capaci ty  steam generators p r o v i d e  r e l i a b l e  process steam f o r  t h e  

power p l a n t  as 'shown on Drawing 31-C-B-5. I n  normal o p e r a t i o n  each 

b o i l e r  d e l i v e r s  one- four th  t h e  t o t a l  main steam demand. Normal l y ,  each 

b o i l e r  opera tes  a t  t h r e e - f o u r t h s  o f  i t s  maximum cont inuous r a t i n g  (MCR). 

I n  t h e  event  o f  an outage, t h e  remain ing t h r e e  b o i l e r s  w i l l  opera te  a t  

t h e i r  MCR, a l l o w i n g  p l a n t  o p e r a t i o n  a t  f u l l  process steam and e l e c t r i c a l  

ou tpu t .  



The boi.lers control main steam temperature, between three-fourths and 

f u l l  MCR ra t ing ,  t o  maintain a 755OF level.  This control i s  accomplished - 

through a combination of intermediate superheater attemperation, t i l l t ing  

main burners, regulation of excess a i r  and combustion controls.  

Main steam pressure i s  regulated by the  combustion control 
maintain 900 psig t h r o t t l e  pressure t o  the turbines.  Since the fou 

boi lers  operate i n  para l le l  and the t o t a l  main steam demand 
process steam demand and e l ec t r i ca l  load, boi le r  controls a r e  load- 

following based upon the  pressure in the  main steam system. 

Control of the 295OF feedwater flow from the boi le r  feed system t o  th:e 

boi ler  i s  regulated by three-element control of the  control valves. I 

Feedwater and main steam flow ra t e s  t o  each boi le r  a re  controlled by a 
level .control in the boi le r  drum. Feedwater en ters  the  economizer f o r  

fu r the r  heating by the exhaust f l u e  gas pr ior  t o  entering the  drum. : 

Flow of water and water-steam mixture i n  the boi le r  i s  by natural c i rcu-  

la t ion  froin and returning t o  the boi le r  drum. Saturated steam from the 

drum flows through the primary superheater located in  the f l u e  gas path, 
then through the superheater attemperator and, f i n a l l y ,  through the  

secondary superheater before leaving the  boiler.  

During low-load operation of the boi le r ,  such as  s ta r tup ,  an economizer ' 

bypass c i r cu la t e s  water through the economizer t o  prevent steaming in th'e 

economizer. I 

Safety valves, in accordance with the  ASME code, a re  ins ta l led  on the 
drum and main steam l i n e  f o r  overpressure protection. 

Blowdown from the  boi le r  drum i s  routed t o  f l a sh  tanks which provide a 

small amount of steam t o  the 50 psig steam header. 



- , 3 . 2  Air and Flue Gas 

The steam generators for the plant are a balanced draft design. The 

boiler furnace and breeching, up to and including the induced draft fan, 
operate below atmospheric pressure, precluding leakage of hot flue gases 

from the boiler. 

Combustion Air. Incoming combustion air is drawn into the forced draft . 

fan (one per boiler) through inlet air silencers and inlet control 
vanes. Each forced draft fan has both an electric motor and a geared 

turbine-driver connected through clutches on either side of the fan. The 

inlet vane controls are adjusted to the boiler load by the combustion 

control system, thus maintaining the correct volume of excess air for 
complete combustion. The fan pressurized incoming air is discharged to 
the steam air heater. Combustion air is heated in the steam air heater 

to provide a minimum 80°F air temperature to the regenerative air 
heaters. Preheat of the incoming combustion air by a steam coil lessens 

the possibility of acidic condensate formation and corrosion in the 

regenerative air heater. 

The regenerative air heaters remove heat from the exhaust flue gas and 

transfer it to the incoming combustion air. The heaters, a Lungstrom 
design, continuously rotate by means of an electric motor and gear 

drive. To ensure rotation, an air motor is also provided as backup. 
Combustion air proceeds through the regenerative air heater where it is 

heated to approximately 300°F. Separate combustion air streams are 
provided to the windboxes for overfire air (secondary air), and to the 

pulverizer-driven booster fans (primary air) and finally to the furnace 
or pulverizers respectively. Primary"air is used as a transport fluid 

for coal in the pulverizers and acts as a drying medium for evaporation 

of water from the solid fuel. 



Combust.ion and F l u e  Gas System. I n  t h e  furnace, t h e  f u e l  i s  burned and.' 

t h e  combustion heat  i s  t r a n s f e r r e d  t o  t h e  water  w a l l s  by convect ion  and 
. .  .. 

r a d i a n t  heat  t r a n s f e r .  The h o t  f l u e  gas proceeds through t h e  secondary 

superheater, p r imary  superheater and t h e  economizer sec t ions ,  before 

e x i t i n g  i n t o  t h e  f l u e  gas breaching. The f l u e  gas then  passes th rough 

t h e  regenera t i ve  a i r  hea te r  and e x i t s  a t  approximately 320°F t o  t h e  

e l e c t r o s t a t i c  p r e c i p i t a t o r .  
I 

P a r t i c u l a t e  removal f rom t h e  f 1  ue gas i s  by 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  

wh ich  i s  a  cold-s ide,  r i g i d - f r a m e  design. The p a r t i c u l a t e  removal e f f i -  

c iency  o f  t h e  p r e c i p i t a t o r  i s  i n  excess o f  99.8% when m idd l i ngs  o n l y  a r e  

f i r e d  as f u e l .  Th is  requirement i s  based upon a  f u e l  ash con ten t  of ' 1  
17.4%, of which 80% i s  a n t i c i p a t e d  t o  be c a r r i e d  o v e r  i n  t h e  f l u e  gask as 

f l y  ash. P a r t i c u l a t e  emissions a r e  l e s s  than 0.03 pounds p e r  m i l l i o n  B t u ,  

of heat  i npu t ,  and t h e  p.lume o p a c i t y  a t  t h e  s tack  (assuming t h e  f l u e  gas 

d e s u l f u r i z a t i o n  system n e i t h e r  c reates  n o r  removes p a r t i c u l a t e  ,matter),  i s  

l ess '  t han  20%. 

F l u e  gas e x i t s  t h e  e l e c t r o s t a t i c  p r e c i p i t a t o r .  a t  300°F and i s  drawn i n t o  

t h e  induced d r a f t  f a n  (one p e r  b o i l e r ) .  Each induced d r a f t  fan  i s  d r i v e n  

by both  an e l e c t r i c  motor w i t h  a  v a r i a b l e  speed hydraul. ic coup l ing ,  and a  

v a r i a b l e  speed t u r b i n e  and gear reducer . '  Clutches a r e  prov ided on both,  

s ides  o f  t h e  fan. V a r i a b l e  speed d r i v e s  f o r  induced d r a f t  f ans  a r e  , 
d e s i r a b l e  t o  p r o t e c t  t h e  b o i l e r  f rom implos ion  and f o r  c o n t r o l  o f  b o i l e r  

d r a f t .  The induced d r a f t  f a n  pressures t h e  f l u e  gas and exhausts t o - t h e  

SO2 removal system which i s  descr ibed l a t e r  under Stack Gas Scrubbing i 
( P l a n t  35). 

F l u e  gas f rom P l a n t  35 i s  d i r e c t e d  t o  t h e  p l a n t  stacks. Each s tack  has a  

double f l u e  which enables t h e  s tack  t o  s e r v i c e  two b o i l e r s ,  each w i t h  i t s  

own f lue.  The h e i g h t  o f  t h e  stack . i s  assumed t o  be 400 f e e t  and w i l l  be  

ad jus ted t o  a  f i n a l  design va lue  d u r i n g  processing o f  t h e  Prevent ion  of 

S i g n i f i c a n t  D e t e r i o r a t i o n  Permit .  



A water spray system with a booster pump ensures against damage by fires 
in the stacks which are l'ined with a high service temperature fiberglass 

reinforced polyester. 

2.4 Steam Generator Fuel Process Description 

2.4.1 Steam Generator Fuel Side 

The power plant steam generators are solid fuel fired. In addition, waste 
gas from the Sulfur Plant (Plant 10) is incinerated in the 
boilers. Pipeline gas from Interconnecting Piping (Plant 21) at 

3 1,000 0tu/ft is used for light-off and,initial operation. 

The fuel systems for one boiler are shown on Flowsheet 31-C-8-8. 

2.4.2 Solid Fuels 

The primary boiler fuel is "middlings." Middlings is an intermediate 

grade of coal from the coal washing operation. An alternate boiler fuel 
is a blend consisting of 50% Illinois No. 6, 35% Kentucky No. 9 and 15% 

Kentucky No. 1 1  coals. The fuel analysis, as received at the power 
plant, is shown in Table 1 for middlings and for blended raw coal. 

I 
~oliid fuel is directed from the fuel storage silos through gravimetric 
feeders to the solid fuel pulverizers. Three 50%-capacity motor driven 

pulverizers are provided for each boiler. The solid fuel, reduced to 
200 mesh in the pulverizers, is transported to the boiler pneumatically. 

The normal burn rate for 1.2 million lb/hr of 900 psig steam is 78 TPH of 
middlings. 

2.4.3 Sulfur Plant Tail Gas 

Tail gas from the Sulfur Plant (Plant 10) is received for incineration in 

the boilers. During normal operation, 25% of the waste gas is 

incinerated in each of the four boilers. During emergency operation, 

with two boilers in service, 50% of the tail gas is incinerated in each 



TABLE 1 

BOILER FEED CHARACTERISTICS* 

Raw Coal Blend 
As Received,% 'Dry Basis,% Proximate Anal v s i s  

J - 
As Received. % Drv Basis.% 

V o l a t i l e  ma t te r  
F ixed carbon 
Ash 
To ta l  mo is tu re  

34.7 39.9 
34.9 40.1 
17.4 20.0 (max) 
13.0 ---- - 

T o t a l  100.0 ' 100.0 
I 

As Received,% Dry Basis,% U l t i m a t e  Ana lys is  Dry Basis,% 

Carbon 
Hydrogen 
N i t rogen  

60.49 
4.31 
1.17 . 
7.93 
6.00 (max) 
0.10 

20.0 (max) 

Oxygen 
S u l f u r  
Ch lor ide  
Ash 
Mois ture  

T o t a l  

HHV, B t u / l b  

Raw Coal \ S i ze  F r a c t i o n s  

Wide- \ 
v a r i a t i o n s  i 
expected \ 

3 i nch  x 3/8 i n c h  
3/8 i nch  x 28 mesh 
28 mesh x 0 

100 

45-50 (assumed) 

T o t a l  

Hardgrove Index 55 (assumed) ' : 

* Pre l im ina ry  Est imate , 

I 

I 



1 .  Flow measurement and c o n t r o l  devices p r o p o r t i o n  t h e  t a i l  gas t o  

ope ' ra t ing  b o i l e r s  on ly .  A s u l f u r  p l a n t  t a i l  gas a n a l y s i s  i s  p rov ided i n  

Table 2. 

2.5 Condensate and Feedwater Deaera t ion  Process D e s c r i p t i o n  

The condensate system rece i ves  water  f rom su r face  condensers and d i s -  

charges t o  t h e  water  t rea tment  system. The feedwater  system rece i ves  

water  from t h e  water  t rea tment  f a c i l i t i e s ,  increases t h e  pressure and 

temperature and d ischarges i t  t o  t h e  steam generators and t h e  remainder 

of t h e  feedwater  users. The system i s  shown on Drawing 31-E-B-4. 

2.5.1 Condensate System 

The two main t u r b i n e  exhaust steam f l o w s  a re  condensed i n  su r face  conden- 

se rs  o p e r a t i n g  a t  3.5 inches of mercury absolute.  Dra ins  f rom each con- 

denser a r e  c o l l e c t e d  i n  t h e  h o t w e l l s  a t  120°F. Each c-ondenser p rov ides  

s u c t i o n  t o  t h r e e  50%-capacity motor  d r i v e n  h o t w e l l  condensate pumps f o r  a 

t o t a l  o f  s i x  pumps. The pumps d ischarge t o  t h e  water  t rea tment  system. 

Makeup connect ions  f o r  i n i t i a l  f i l l  and l e v e l  c o n t r o l  va lves  m a i n t a i n  

s to rage i n  t h e  ho twe l ls .  

2.5.2 Feedwater System 

The feedwater  system f o r  P l a n t  31 and t h e  o t h e r  p l a n t s  o f  t h e  p r o j e c t  i s  

d i v i d e d  i n t o  a low-pressure system (up t o  and i n c l u d i n g  600 p s i g  nominal 

pressure b o i l e r s )  and a h igh-pressure system (900 p s i g  nominal p ressure) .  

Low-Pressure System. Makeup from t h e  sodium z e o l i t e  so f tene rs  and t r e a t e d  

suspect condensate f l o w  t o  t h e  low-pressure feedwater deaerator.  I n  t h e  

deaerator ,  t h e  makeup feedwater  i s  s t r i p p e d  w i t h  steam f rom t h e  50 p s i g  

header and t h e  deaerated water  i s  s t o r e d  i n  t h e  deaera tor  s to rage tank. 

The deaerated water  s to rage  tank  prov ides  f i v e  minutes s to rage o f  deaerated 

water  (17,000 g a l l o n s )  a t  maximum expected l oad  f o r  t r a n s i e n t s .  Deaerated 



H20 

''2s 

so2 

S6 (vapor)  

S8 (vapor) 

CO S 

cs2 

CO 

co2 

N2+Ar 

"2 

1 

S (as s1 l i q u i d )  

T o t a l  

TABLE 2 

SULFUR PLANT TAIL GAS DATA* 

Temperature: 320°F 

Pressure ( a t  b o i l e r  b a t t e r y  1 i m i t s )  : 3.1 p s i g  

HHV 18.1 Btu/scf 

* Pre l im ina ry  Est imate 



"d te r  a t  0.005 c c / l i t e r  d i sso lved  oxygen and 293OF f l o w s  t o  t h e  

low-pressure b o i l e r  feed pumps. 

Three 50%-capacity 600 p s i g  system pumps and t h r e e  50%-capacity 150 p s i g  

pumps p rov ide  water  t o  t h e  600 p s i g  feedwater header and t h e  150 p s i g  

feedwater header. For  each group o f  t h r e e  pumps, one t u r b i n e  d r i v e r  and 

two e l e c t r i c  d r i v e r s  a r e  provided. Normally, a t u r b i n e  d r i v e n  pump and 

motor d r i v e n  pump a re  i n  s e r v i c e  w i t h  a motor d r i v e n  pump as a spare. 

The 600 p s i g  pumps supp ly  H-coal@ Preheat ing and React ion (P lan t  3), t h e  

S u l f u r  P l a n t  ( P l a n t  10) and Naphtha Hydro t rea t ing  and Reforming ( P l a n t  

18) w i t h  feedwater. The 150 p s i g  pumps supply P lan t  3, H-coalB Primary 

S e p a r a t i o n  ( P l a n t  4) ,  H-coal@ Recycle S l u r r y  P repara t i on  ( P l a n t  5) ,  

G a s i f i c a t i o n  and P u r i f i c a t i o n  (P lan t  12), H-coal@ D i s t i l  l a t e  Separat ion 

( P l a n t  17) and Sewers and Wastewater Treatment ( P l a n t  34) w i t h  feedwater. 

High-Pressure System. The h igh-pressure feedwater system rece ives  makeup 

f rom t h e  demineral ized water  s torage tank. The feedwater i s  f i r s t  

preheated t o  278OF i n  P l a n t  12 i n  t h e  Deaerator Feed Preheater (12E-115) 

and then  i s  processed i n  t h e  h igh-pressure feedwater deaerator.  As i n  

t h e  low-pressure deaerator,  makeup feedwater i s  s t r i p p e d  i n  t h e  deaerator  

w i t h  steam f rom t h e  50 p s i g  header and t h e  deaerated water i s  s to red  i n  

t h e  deaera tor  s torage tank. The deaerated water  f l ows  t o  t h e  

high-pressure feedwater pumps a t  0 .005cc / l i t e r  d i s s o l v e d  oxygen and 

293OF, values i d e n t i c a l  t o  those prov ided by t h e  low pressure feedwater 

deaerator.  

The h igh-pressure feed pumps (900 p s i g  nominal system) p rov ide  feedwater 

t o  P l a n t  12 waste heat  b o i l e r s  and P lan t  31 steam generators. I n  

add i t i on ,  these pumps p rov ide  spray water f o r  t h e  letdown s t a t i o n  

desuperheaters i n  t h e  steam d i s t r i b u t i o n  system. 

Four 40%-capacity 900 p s i g  system b o i l e r  feedpumps a r e  provided. Two are  

:urb ine d r i ven  and two a re  motor dr iven.  Normally, bo th  t u r b i n e  d r i v e n  



pumps a.nd one motor d r i ven  pump are i n  se rv ice  w i t h  the  remaini,ng motor 

d r i ven  pump as spare. 
t 
I 

Other Design Features. The feedwater pumps are connected on the suc t i on  

s ide  by means o f  a "loop" header. This a l lows r e p a i r  o f  valv ing,  ins-tru- 

mentation, and equipment w i thou t  p l a n t  shutdown by i s o l a t i n g  the  des i red  

component. The high-pressure system feed pump discharge i s  a lso provided 

w i t h  a ''loop" header arrangement f o r  ease of i s o l a t i o n  o f  pumps and 1 

bo i le rs .  I 
I 

A "swing" deaerator serves as a spare f o r  e i t h e r  t h e  low o r  high-pressure, 
I I 

sys tem. I 

Each main surface condenser i s  provided w i t h  a 100%-capacity steamjet a i r  ' 

- iJ 
e j e c t o r  and l i q u i d  r i n g  vacuum pump f o r  evacuation o f  noncondensable I 

gases 1 iberated i n  t he  condenser. Normally, t he  steam j e t  a i r  e j e c t o r  i s  

i n  service. 1 

2.6 Condensate and B l  owdown Col l e c t i o n  process Oescri p t i o n  I 
I 

Condensates f rom the  process p l an t s  and P lan t  31 are c o l l e c t e d  f o r  r e d s e  

as makeup condensate.. I n  add i t ion,  b o i l e r  blowdown from P lan t  31 and 

process p l an t s '  waste heat b o i l e r s  i s  c o l l e c t e d  i n  P lan t  31 and rou ted  f o  

Sewers and Wastewater Treatment (P lant  34). The system i s  shown on : 

Drawing 31-D-B-12. 

2.6.1 Process P lan t  Condensate 

Condensates f rom the  Phosam u n i t  r e b o i l e r  i n  Sour Water Treat ing ( P l a n t  9)  

and debutanimer r e b o i l e r  i n  t he  Gas P lan t  (P lant  7 )  are  co l l ec ted  a t  ! 

600 p s i g  a t  48g°F and routed t o  a se r ies  o f  f l a s h  drums i n  P lan t  31. 

Steam i s  vented from the f lash  drums t o  the 50 p s i g  steam header and con- -.I 
densate a t  298OF f lows  t o  th ree  50%-capacity motor d r i ven  condensate f l a s h  



-. um d ra in  pumps. During normal operation,  two of t h e  pumps w i l l  operate,  

with t h e  t h i r d  as  spare. Discharge from the  drain  pumps i s  routed t o  
d ra in  coolers  i n  t h e  Plant  31 water treatment area. 

2.6.2 Boiler  Blowdown 

Boiler  blowdown from t h e  Plant  31 bo i l e r s  and Gasif icat ion and Pur i f ica-  

t i o n  (P lan t  12) waste heat  bo i l e r s  i s  co l lec ted  a t  900 psig and 534OF and 
routed t o  four  f l a s h  drums i n  Plant  31. Waste heat  bo i l e r  blowdown from 

H-coal@ Preheating and Reaction (P lan t  3 ) ,  t he  Sulfur  Plant (Plant  l o ) ,  
and t h e  Naphtha Hydrotreating and Reforming p l an t  (P lan t  18) i s  co l lec ted  

a t  600 psig and 48g°F and routed t o  t h e  f l a s h  drums in Plant 31. Boiler  
blowdown from Plant  3 and ~ - c o a l @  primary Separation (P lan t  4 ) ,  H-coal@ 

Recycle S lur ry  Preparation (P lan t  5 ) ,  Gasif icat ion and Pur i f i ca t ion  
I 

(P lan t  12) ,  H-coal@ D i s t i l l a t e  Separation (P l an t  17) ,  and Sewers and 
I Wastewater Treatment (P lan t  34) i s  co l lec ted  and routed t o  one f l a s h  drum 
1 

. Steah from t h e  f l a s h '  drums i s  vented t o  the  50 psig  steam header and 

f l a s  ed blowdown flows t o  th ree  50%-capacity motor driven pumps. During 1 normal operation two of t h e  pumps w i l l  operate ,  with a t h i rd  pump a s  

spare. These pumps t r a n s f e r  f lashed blowdown t o  Plant 34 f o r  f u r t h e r  
treatment.  

2.6.3 Mi scel  laneous Drains 

Two atmospheric condensate tanks a r e  provided t o  receive miscellaneous 
suspec t  condensate. This condensate i s  formed a t  steam piping low points 
during s t a r t u p  and normal operation and a t  gland steam dra ins  from t h e  

power tu rb ines  and gland quench leakoffs  from the  bo i l e r  feed pumps. 

*Area blowdown f l a s h  drums may be added during d e t a i l  design. 



These condensate tanks  a r e  vented t o  t h e  atmosphere. The d r a i n a g e ,  

produced i s  pumped t o  t h e  suspect condensate s torage tank  f o r  reuse. 

Four 100%-capacity motor d r i v e n  pumps a r e  provided, two f o r  each tapk. 

One pump w i l l  opera te  f rom each tank,  w i t h  t h e  o t h e r  as spare. , 

2.7 Serv ice  Water and Closed Cool i n g  Water Systems Process D e s c r i p t i o n  

A common c o o l i n g  system p rov ides  equipment coo l  i n g  and t u r b i n e  s u r f a c e  con- 

denser coo l ing .  The diagram o f  t h e  system i s  shown o.n,Flowsheet 31-C-B-7. 
I 
! 

2.7.1 Serv ice  Water System 
I 

Serv ice  water  i s  supp l i ed  f rom Water Systems ( P l a n t  32) through an unber- 

ground header. The s e r v i c e  water  f l o w s  t o  t h e  t u r b i n e  su r face  condenser . 

i n l e t  water boxes and c o o l i n g  water  hea t  exchangers. Waste heat  i s  

tubes. The heated s e r v i c e  water i s  r e t u r n e d  t o  P l a n t  32 through t h e  

I 
r e j e c t e d  t o  t h e  c o o l i n g  water  as t h e  water  f l o w s  through t h e  exchanger 

underground header. 

The design s e r v i c e  water  i n l e t  coo l  i ng  water  temperature i s 85'F. 

c o o l i n g  water  heat  exchangers and t u r b i n e  su r face  condensers are 

v a t i v e l y  designed f o r  a maximum 90°F i n l e t  water  temperature.. 

! 

2.7.2 Closed Cool ing Water System i 

A separate c losed  loop system coo ls  t h e  equipment. Cor ros ion  i n h i b i t e d  

(6,000 ppm Boron N i t r i t e )  demineral ized water  c i r c u l a t e s  through equip-  

ment c o o l e r s  and c o o l i n g  water  heat  exchangers. T h i s  system p r o t e c t s  t h e  

equipment c o o l e r s  f rom plugging,  sca l ing ,  and c o r r o s i o n  t h a t  i s ,  a t  

times, associated w i t h  t h e  s e r v i c e  water  system. 

The system c o n s i s t s  o f  p ip ing ,  valves, t h r e e  50%-capacity c o o l i n g  wa te r  

pumps, t h r e e  50%-capacity c o o l i n g  water  heat  exchangers, chemical f e e d  

tank, and a head tank  f o r  thermal expansion and makeup. The c losed loop  

system c i r c u l a t e s  demineral ized water  a t  a maximum o f  95OF t o  t h e  equip-  

ment c o o l e r s  (5OF approach t o  90°F s e r v i c e  water  temperature) .  



, 8  Bo.i 1  e r  Feedwater Treatment Process Descr i p t  i on 

The b o i l e r  feedwater makeup and t reatment  systems r e p l e n i s h  t h e  losses of 

t h e  e n t i r e  p r o j e c t  steam, condensate and feedwater systems. The water 

t rea tment  f a c i l i t i e s  c o n s i s t  o f :  

a Treated b o i l e r  feedwater subsystem 

a Suspect condensate subsystem 

a '  Demineral ized water  subsystem 

Refer t o  Flowsheet 31-E-B-1 f o r  t h e  f l o w  r a t e s  f o r  system losses and nor- 

mal system f low ra tes .  The water  t reatment  subsystems a r e  shown on Flow- 

sheet '  31-E-Z-1. Table 3 p resen t ing  expected i n p u t  and e f f  1 uent water  

q u a l i t i e s ,  f o l l o w s .  

2.8.1 Treated B o i l e r  Feedwater Subsystem 

The p r o j e c t  r e q u i r e s  a l a r g e  f l o w  o f  t r e a t e d  feedwater t o  r e p l e n i s h  losses 

i n  feedwater and steam systems. The t r e a t e d  b o i l e r  feedwater subsystem 

prov ides  a p o r t i o n  o f  t h e  water  t reatment  requ i red .  

Ohio R i v e r  water i s  t r e a t e d  by c o l d  l i m e  so f ten ing  and g r a v i t y  f i l t r a t i o n  

i n  Water Systems (P lan t  32).  The p re t rea ted  water  f rom P lan t  32 c o l d  l i m e  

sof teners i s  r o u t e d  t o  t h e  P l a n t  31 sodium z e o l i t e  s o f t e n i n g  system. Th is  

system c o n s i s t s  o f  t h e  f o l l o w i n g  major  components: 

a Three 50%-capacity so f tene r  u n i t s ,  Suspect 
Condensate F i l t e r s  (312-102 A through C) 

a Vessel charges of sodium z e o l i t e  res in ,  215 f t  3 

of r e s i n  per  so f tene r  

a One belowground combinat ion s a l t  s to rage/br ine  
sump, 17 f t  diameter x  8 f t  depth, w i t h  38 day s a l t  
supply 

a Two 100%-capacity Sodium Sof tener  Regenerat ion 
B r ine  Pumps (31G-120A ' i n  serv ice,  316-1208, spare) 

a Three 50%-capacity Sodium Sof tener  Booster Pumps, 
(3lG-119A through C) 



Table  3 

WATER ANALYSIS 

WATER SOURCE OHIO 

CONSTITUENT 

NOTES Note 1-Data Used for softener-clari fier design 
Note 2-Representative condensate from similar cycle plants 



.... s subsystem normally requires a t o t a l  flow r a t e  of 1,520 GPM of 

treated bo i l e r  feedwater. ~ ~ ~ r o x i m a t e ' l ~  half ,  760 GPM, of t h i s  
requirement i s  provided by Sewers and Wastewater Treatment (Plant  34) 

waste evaporator and wet a i r  oxidation system condensate. The remainder 

of the required makeup, 760 GPM, i s  provided by the  sodium zeo l i t e  

softening system. 

The sodium zeo l i t e  softening system has a t o t a l  design capacity of 
2,280 GPM. 

One softener i s  normally in operation w i t h  the other two softeners  e i the r  

regenerating or  i n  standby. Each softener  has a net service capacity of 
24 hours based on the s ta ted  flow r a t e  (760 GPM) and i n l e t  water w i t h  

165 ppm t o t a l  hardness. Sa l t  (NaC1) consumption f o r  regeneration during 

normal operation i s  2,150 pounds per day. Regeneration waste i s  approxi- 

mately 53,200 gallons per day (37 GPM average). This waste stream i s  

routed t o  Plant 34. 
. .. 

. ,The sodium zeo l i t e  system supplies the t o t a l  plant makeup boi le r  

feedwater requirement of 1,520 GPM when the waste evaporator and wet a i r  
oxidation system condensate a re  interrupted. The processing capacity ' 

during these circumstances i s  provided by operating two of the softeners 
ins ta l led ,  while the other i s  in standby or  regeneration. During t h i s  

condition, the t o t a l  s a l t  consumption i s  4,300 pounds per day. 
Regenerant waste i s  106,400 gallons per day (74 GPM average). This waste 

stream i s  a l so  routed t o  Plant 34. 

Treated water from the Plant 34 evaporator and wet a i r  oxidation system 

i s  combined with softener e f f luent  in the Treated Boiler Feedwater Tank 
(31D-101). 



2.8.2 Suspect Condensate Subsystem 

Th is  subsystem c o l  lec ts ,  coo ls  and f i 1 t e r s  h o t  condensate f rom 150 p s i g  and 

50 p s i g  systems. The f i l t e r e d  suspect condensate f l o w s  t o  t h e  low-bressure 

b o i l e r  feedwater system Deaerator (31C-103). Th is  deaera tor  suppl  i e s  t h e  

600 psig, 150 psig,  and 50 p s i g  b o i l e r  feedwater  systems, 

Hot condensate f rom t h e  150 p s i g  and 50 p s i g  systems a t  366OF and 298OF, 

r e s p e c t i v e l y ,  i s  c o l l e c t e d  and r o u t e d  through a s e r i e s  o f  coolers.  The 
coo le rs  reduce t h e  temperature p r i o r  t o  storage. Three 50%-capaci ty  : h.igh 

temperature U-tube-type 150 p s i g  Suspect Condensate Coolers (31E'-104 :A , 

through C) coo l  t h e  150 ps ig ,  366OF suspect condensate t o  216OF. codden- 

s a t e  f rom these coo le rs  i s  mixed w i t h  t h e  incoming 50 psi,g suspect 

condensate a t  298OF and f u r t h e r  reduced i n  temperature by t h r e e  a d d i t ' o n a l  \ I 50%-capacity 50 p s i g  Suspect Condensate Coolers (31E-105 A through C) ., 
Suspect condensate e x i t s  t h e  c o o l e r  system a t  20Z°F and i s  s t o r e d  i n  t h e  

Suspect Condensate Storage Tank (31D-104). The medium used f o r  t h e  co 'o l ing  

i s  t h e  condensate * feed t o  31C-103. E f f l u e n t  f r o m  t h e  suspect condensake 
. ,  

s to rage tank  i s pumped through f i 1 t r a t  i o n  u n i t s .  I 

I 
F i  1 t r a t i o n  i s  c a r r i e d  o u t  i n  t h r e e  50%-capaci t y  each, precoated 

Suspect Condensate F i l t e r s  (312-102 A through C). These f i l t e r s  remove 

p a r t i c u l a t e s  and t r a c e s  o f  o i l  and grease f rom t h e  condensate, 

Solka f l o c k  i s  used as t h e  precoat  ma te r ia l .  I t has exce l  l e n t  o i  1 removal 

c h a r a c t e r i s t i c s  and does n o t  leach o f f  undes i rab le  cons t i t uen ts ,  such as 

. s i l i c a .  

The precoat  f i l t e r  system c o n s i s t s  o f  t h e  f o l l o w i n g  major  components: 

@ Three h o r i z o n t a l ,  mu1 t i l ea f  precoat  Suspect 
Condensate F i  1 t e r s  (312-102 A through C) , U n i t e d  
S ta tes  F i l t e r  "Auto J e t "  900 ( o r  equa l )  

. . 

e One Suspect Condensate F l l t e r s  Regenerant Assembly 
(31V-103) 



nuste water resulting from the operation of these filters is proportional 
to the amount of suspended materials removed from the condensate. Each 

precoating cycle normally produces one and one half to two vessel filter 
volumes of waste containing the contaminants removed from the condensate 
during the service run. 

During normal operation (1,800 GPM) two filter units are in service. The 

third unit is precoating or is in ready standby. 

Effluent from the filtration units is monitored for high hydrocarbon as 
-. 

total reactive carbon and high conductivity. In the event that high 

hydrocarbon content is detected, the effluent from the filters is recir- 
culated to the suspect condensate storage tank for additional filtra- . 

tion. . In the event that high conductivity is detected, indicating high 
dissolved solids, the treated suspect condensate is discharged to the 
low-sol ids cool ing tower. Additional makeup required to replace the 

wasted suspect condensate is drawn from the Treated Boiler Feedwater Tank 

(31D-101). 

2.8.3 Demineralized Water Subsystem 

Condensate from turbine after condensors in the Gas Plant (Plant 7), 
Gasification and Purification (Plant 12), the Oxygen Plant (Plant 15), 

and' Plant 31 is routed to the Demineral izer Feed Tank (31D-102). A small I flow of sodium zeolite softened boiler feedwater also enters 310-102. 

I 
Water from the Demineralizer Feed tank is treated by ion exchange 

'dernineralizers. The demineralizer subsystem consists of the following 

major components : 

Four 33%-capaci ty Demineral izer Cation Units 
(312-104 A through D) 



Four 33%-capacity Deminera l izer  Anion U n i t s  i 
(312-105 A through D) I 

One h o r i z o n t a l  A c i d  Storage Tank (31D-109) 

Two h o r i z o n t a l  Caust ic  Storage Tanks (310-108 A and B) 

Cat i o n  Beds Regenerant Assembly (31 V-  102) 
! 

o Anion Beds Regenerant Assembly (31V-101) I 

Three 50%-capacity Deaerator Feed Pumps 
(316-103 A through C) 

I 
Dur ing f u l l  l o a d  opera t i on  t h r e e  c a t i o n  and an ion exchangers are  i n  , 
s e r v i c e  w i t h  a  t o t a l  f l o w  o f  2,870 GPM, w h i l e  t h e  f o u r t h  exchanger of, 

each t ype  i s  regenera t ing  o r  i n  ready standby. With t h i s  opera t i ng  mode 

and under design l o a d  cond i t i ons ,  one regenera t i on  i s  r e q u i r e d  p e r  

e ight-hour s h i f t .  

Under f u l l  load operat ion,  t h e  anion exchangers produce 93,525 g a l l o n s  o f  

low s o l i d s  waste and 23,379 g a l l o n s  o f  h i g h  s o l  i d s  waste p e r  day. The, 

c a t i o n  exchangers produce 74,031 g a l l o n s  o f  low s o l  i d s  waste and 

23,559 g a l l o n s  o f  h i g h  s o l i d s  waste p e r  day. Th is  waste i s  rou ted  t o  

Sewers and Wastewater Treatment ( P l a n t  34). i 
Based upon f u l l  l oad  opera t i ng  cond i t i ons ,  chemical consumption f o r  t h e  

dernineral izcrs i s  a p p r o x i ~ i ~ d l e l y  4,118 pounds o t  518% s u l f u r i c  a c i d  p e r  day 

and 4,920 pounds of 100% sodium hydroxide p e r  day, n o t  cons ide r ing  neu- 1. 
t r a l i z a t i o n  o f  t h e  regenera t i on  waste e f f l u e n t .  

E f f l u e n t  f rom t h e  demine ra l i ze r  p l a n t  i s  s t o r e d  i n  t h e  Demineral ized ' 
I 

Water Storage Tank (310-103). , 
I 

The m a j o r i t y  o f  demineral ized water, 2,870 GPM, i s  pumped f r o m  t h e  
I 
I 

demineral ized water  s torage t a n k  through G a s i f i c a t i o n  and P u r i f i c a t i o n  i 
I I 



6 lrlant .12) where it recovers 230.6 x 10 Btu/hr of heat before returning 

to the Plant 31 Deaerator (31C-101) for the 900 psig boiler feedwater 

system. A small intermittent flow of 50 GPM is also delivered for use as 

wash water for the amine absorber in the Gas Plant (Plant 7). 

2.9 Coal Handling 

Two full-capacity belt conveyor systems are used intermittently to fill 

boiler kilos for a1 1 four boilers. The coal handling reclaim system 
I receives coal from a linear pile in the yard by a scraper type reclaimer 

I 
and delivers it . . to the boiler coal silos at a rate to maintain full or 

nearly full coal silos during plant operation. To accomplish this, the 

entire reclaim system is operated intermittently for approximately four 

hours per shift. The system operates in a safe, reliable and economical 

manner with minimum vibration, noise and dust escape. 

Each boiler has three pulverizers and three coal silos on the front 

side. Silos are sized such that any two s.ilos (one silo, feeder and mill 

not operating) contain sufficient coal to provide 12 hours of operation 

at maximum continuous rating. Provision is made.for selective filling of 

silos. The system is designed to operate for eight hours without offsite 

power. 

A.minimum of four hours storage is maintained in each silo, providing 

eight hours boiler operations at maximum continuous rating during loss of 

offsite power when the coal handling system is inoperative. and coal silos 

cannot be replenished. 

The stated capacities of coal handling equipment and silos are based upon 
3 an average coal bulk density of 50 1 b/ft . 

2.9.1 System Description 

The coal handling reclaim system, shown schematically on Flowsheet 

I-D-9-9, originates with the scraper type reclaimers. Plant 31 portion of 



t h e  r e c l a i m  system o r i g i n a t e s  a t  t h e  Coal Surge B i n  (31T-105) and extends 

t o  t h e  P u l v e r i z e r  Grav imet r ic  Feeders (31T-104 A through L) .  Two f u l l -  

c a p a c i t y  redundant r e c l a i m  systems c o n s i s t i n g  o f  crushers, b e l t  feeders, 

and t r i p p e r s  a re  provided. 

Occas iona l ly  wet coal, which has bo th  a h i g h  mo is tu re  con ten t  and a : h i g h  

f i n e s  content ,  i s  received.  Wet coa l  i s  d i f f i c u l t  t o  handle because i t  
I does n o t  f l o w  evenly.  To f a c i l i t a t e  handl ing,  a l l  s loped hopper, chu te  and 

s i l o  sur faces i n  s l i d i n g  c o n t a c t  w i t h  t h e  coa l  f l o w  a r e  s t a i n l e s s  

1 ined and s t e e p l y  s loped (55' minimum v a l l e y  angles and/or 60' 

The normal b o i l e r  f eed  c o a l  w i l l  be dewatered m i d d l i n g s  f rom Coal Washing 

( P l a n t  27). To minimize c o a l  dus t  problems t h e  surge bin, t h e  b e l t  

feeders, t h e  t r i p p e r  b e l t  conveyors and t h e  s i l o s  a r e  enclosed by a g a l l e r y  

which extends over  a l l  t h e  s i l o s .  The f i v e  Dust C o l l e c t i o n  Systems 

(31T-102 A through E )  c o l l e c t  f u g i t i v e  dus t  f rom t h e  t r a n s f e r  p o i n t s , : t h e  

surge b in,  t h e  b e l t  feeders  and t h e  s i l o s  as shown on Flowsheet 31C-0-9. 

The c o l l e c t e d  dus t  i s  caught i n  bag f i l t e r s  and d ischarged on t h e  b e l t  

conveyors t o  t h e  c o a l  s i l o s .  

Each dust  c o n t r o l  system has i t s  own C02 f i r e  p r o t e c t i o n  system i n c l u d i n g  

gas supply. Deluge water  systems a re  prov ided f o r  f i r e  p r o t e c t i o n  o f  a1 1 - 

conveyors. P r o v i s i o n  i s  made f o r  N2 o r  C02 i n e r t i n g  of c o a l  s i  10s. 1 

2.9.2 sys tem Components I 

The system components a re  d iscussed i n  t h e  f o l l o w i n g  paragraphs. 

The Coal Surge B i n  (31T-105) i s  a common coa l  f eed  p o i n t  f o r  a l l  f o u r  i 

u n i t s .  Th is  b i n  i s  a l s o  used f o r  purg ing  a l l  r e c l a i m  b e l t  conveyors 1 

upstream o f  t h e  surge b in .  Two e q u a l l y  s i zed  hopper o u t l e t s  on t h e  surge 

b i n  have a c o a l  v a l v e  so  t h a t  t h e  feeder  below can, be  i s o l a t e d  f r o m  t h e  

c o a l  f l o w  f o r  maintenance. 



. , -e surge b i n  feeders a re  v a r i a b l e  speed b e l t  type. Th is  type i s  fu rn i shed  

because t h e  feed r a t e  i s  l e s s  a f f e c t e d  by  changes i n  coa l  c h a r a c t e r i s t i c s  

than o the r  types, Varying t h e  feeder b e l t  speed c o n t r o l s  t h e  feed-rate,  

and v a r i a b l e  speed feeder  d r i v e s  a re  fu rn i shed  f o r  t h i s  purpose. The b e l t  

feeders have f u l l  l eng th  covered s k i r t s  t o  increase t h e  maximum capac i ty .  

Each feeder  has a  30-inch wide b e l t  and i s  equipped w i t h  an ad jus tab le  

s t r i k e - o f f  p l a t e  f o r  a d j u s t i n g  t h e  p r o f i l e  o f  t h e  m a t e r i a l  on t h e  b e l t .  

Maximum design feed r a t e  i s  200 TPH. The feeders a r e  comple te ly  enclosed 

t o  prevent  dus t  escape, and two B e l t  Conveyors .(3lT-101 A and B) are  

p o s i t i o n e d  below t h e i r  r e s p e c t i v e  b e l t  feeders t o  a u t o m a t i c a l l y  ga ther  and 
. . 

remove feeder b e l t  s p i l l a g e .  

Two 24-inch-wide b e l t  Coal G a l l e r y  Conveyors (31T-101 A and B) convey t h e  

c o a l  f rom t h e  b e l t  feeders  t o  t h e  s i l o s .  The conveyor pu l l eys ,  o f  welded 

s t e e l  const ruc t ion ,  a re  d r i v e n  by 50 hp motors connected through double 

r e d u c t i o n  p a r a l l e l  s h a f t  reducers. A l l  t rough ing i d l e r s  a re  t h r e e  equal 

r o l l ,  35-degree t rough type. B e l t  e longa t ion  and t e n s i o n  a re  automati-  

c a l l y  c o n t r o l l e d  by  g r a v i t y  takeup pu l l eys .  The conveyors a r e  assembled 

from standard s t r u c t u r a l  shapes. A 10-gauge s p i l l a g e  p l a t e  i s  p rov jded 

under t h e  t rough ing i d l e r s  a t  t h e  conveyor l oad ing  area and above t h e  

g r a v i  t y  t akeup. 

2.10 Ash Handl ing 

The ash hand l ing  system i s  composed o f  t h e  f l y  ash and t h e  bot tom ash 

hand l i ng  subsystems. I t  i s  designed f o r  p l a n t  ope ra t i on  a t  100% c a p a c i t y  . 

on coa l  w i t h  a  24% maximum ash content .  Since a c t u a l  d i v i s i o n  o f  t h e  f l y  

and bottom ash i s  n o t  known u n t i l  ope ra t i on  o f  t h e  b o i l e r s ,  each subsys- 

tem i s  designed f o r  a  maximum a n t i c i p a t e d  volume. The f l y  and bot tom ash 

hand l i ng  subsystems a re  designed f o r  85% and 35% r e s p e c t i v e l y  o f  t h e  - 
maximum ash content .  



The s t a t e d  c a p a c i t i e s  o f  ash hand l ing  equipment such as bottom a s h '  

dewater ing b i n s  and f l y  ash s i l o s  a re  based upon an average bu lk  d e n s i t j .  

o f  45 l b / f t 3 .  

2.10.1 F l y  Ash Handl ing Subsystem 

The f l y  ash hand l i ng  subsystem removes t h e  ash produced by combui t idn o f  . 

c o a l  i n  t h e  b o i l e r  f u rnace  and c o l l e c t e d  i n  a i r  preheater  and e l e c t r o s t a - a  

t i c  p r e c i p i t a t o r  ( o r  bag f i l t e r s )  hoppers. Th is  ash i s  conveyed pneuma- ' 

t i c a l l y  f rom i n d j v i d u a l l y  c o n t r o l l e d  a i r l o c k s  on p r e c i p i t a t o r  and a i r  
I 

p reheater  hoppers t o  a  common d r y  s torage s i l o  f o r  f o u r  un i t s .  A  b o i l e r  

o p e r a t i n g  a t  maximum cont inuous r a t i n g  w i l l  generate approximately 4 TPH 

of f l y  ash. Th is  sub-system i s  designed t o  remove f l y  ash a t  t h e  r.atie o f  

20 TPH. 

System Desc r ip t i on .  The subsystem handles t h e  ash c o l l e c t e d  i n  t h e  a i r  

p reheater  and t h e  e l e c t r o s t a t i c  p r e c i p i t a t o r  hoppers. The f l y  'ash sub- 
' ,  

system, shown schemat i ca l l y  i n  Flow Diagram 31-D-B-10, o r i g i n a t e s  a t  . . 

p r e c i p i t a t o r  and' a i r  p reheater  hoppers and extends t o  t h e  f l y  ash storage' 

s i l o .  As'h s torage c a p a c i t y  f o r  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 s  and a i r  p re-  

hea te r  hoppers i s  f o r  12 hours t o  pe rm i t  an a'pproximate e igh t -hour  emer- 
8 

gency shutdown o f  e l e c t r i c a l  supp ly  p r i o r  t o  n e c e s s i t a t i n g  a  shutdown o f  
. . 

t h e  b o i l e r s .  Each b o i l e r  has a  u n i t i z e d  f l y  ash hand l i ng  subsystem, 

except  f o r  two 100%-capacity ash t r a n s p o r t  l i n e s ,  f l y ' a s h  s torage s i l o  

and assoc ia ted equipment common f o r  f o u r  b o i  l e r s .  

E i g h t  100%-capacity e l e c t r i c  motor d r i v e n  posi t ive.d isp1acement Transport  

A i r  Blowers (31K-103 A through H) a re  provided f o r  four  u n i t s .  Each1 

b lower s u p p l i e s  t h e  r e q u i r e d  a i r  t o  convey ash f rom e l e c t r o s t a t i c  

p r e c i p i t a t o r  and a i r  p reheater  hoppers t o  a  s i l o  through e i t h e r  o f  t h e  

two ash t r a n s p o r t  l i n e s .  These b lowers a re  equipped w i t h  t h e  r e q u i r e d  

l u b r i c a t i o n / c o o l i n g  system and s i l ence rs .  



... I air - . lock va lve  t rans fe rs  f l y  ash f rom a hopper operated a t  one 

pressure t o  a  conveying l i n e  operated a t  a  h i g h e r  pressure. Each 

p r e c i p i t a t o r  and a i r  p reheater  hopper w i l l  be equipped w i t h  an a i r - l o c k  

valve. 

Two 100%-capacity b lowers p rov ide  t h e  sea l  a i r  r e q u i r e d  f o r  a i r  lock  

valves. A t o t a l  o f  e i g h t  Seal A i r  Booster Blowers (31K-104 A through H) 

are prov ided f o r  f o u r  un i t s .  The sea l  a i r  i s  taken a t  atmospheric 

pressure and pressur ized t o  17 p s i g  f o r  s e a l i n g  t h e  a i r  l ock  valves on 

p r e c i p i t a t o r  and a i r  p reheater  hoppers. 
. . 

Two 100%-capacity ash-conveying l i nes ,  common t o  a l l  f o u r  b o i l e r s ,  a re  

provided. These 1  ines  and . f  i t t i n g s  are  o f  hard i r o n  a l l o y .  I n t e g r a l  

wear-back tangent  end f i t t i n g s  a re  used. . 

The F l y  Ash Storage S i  l o  (31D-118) prov ides  f o r  72 hour s torage o f  t h e  

ash produced i n  a l l  u n i t s .  The s i l o  i s  a  f l a t  bottom type, equipped w i t h  

a i r  s l i d e s  induc ing t h e  f l o w  o f  f l u i d i z e d  ash t o  t h e  d ischarge o u t l e t s .  

Two 100%-capacity e l e c t r i c  motor d r i v e n  Aera t i on  Blowers (31K-105 A and 

B) are provided. Two 100%-capaci t y  e l e c t r i c  heaters  a re  a l s o  p rov ided  

downstream o f  t h e  f l u i d i z i n g  a i r  blowers. The s i l o  h a s  two 100%-capacity 

bag-vent f i l t e r s  t o  prevent  t h e  d ischarge o f  dus t  i n t o  t h e  t r a n s p o r t i n g  

a i r  w h i l e  t h e  s i l o  i s  be ing f i l l e d .  Two f u l l - c a p a c i t y  Truck Chute 

Exhaust Fans (31K-106 A and B) convey t h e  dus t  laden a i r  t o  t h e  s i l o  

d u r i n g  ash unloading i n t o  t rucks .  

,System Operation. The f l y  ash hand l ing  subsystem i s  comple te ly  automat ic  

and sequent ia l .  The sequent ia l  ope ra t i on  encompasses e i t h e r  i n d i v i d u a l  

hoppers o r  se lec ted  groups o f  hoppers i n  accordance w i t h  t h e  system 

s u p p l i e r  recommendations. 

Con t ro l s  opera te  on a  t imed b a s i s  determined by  t h e  amount o f  ash s t o r e d  

i n  each row o f  c o l l e c t o r  hoppers. I n d i v i d u a l  a i r  l o c k s  on any g i ven  row 



a r e  c a r e f u l l y  i n t e r l o c k e d  w i t h  t h e  o t h e r  a i r  l o c k s  on t h e  same r o w l t o  

prevent  d ischarge o f  more than one a t  a t ime. 

T h i s  subsystem t r a n s p o r t s  ash t o  t h e  f l y  ash s torage s i l o  f rom t h e  pre-  

c i p i t a t o r  and a i r  p reheater  hoppers. Ash f rom each u n i t  i s  removed f o r  

about two hours once each e igh t -hour  s h i f t .  The ash removal f rom a l l  

f o u r  u n i t s  can be accomplished i n  about t h r e e  t o  f o u r  hours us ing  ba th  

ash t r a n s p o r t  l i n e s  each s h i f t .  F l y  ash f rom t h e  s i l o  i s  t rucked  o f f s i t e  

t o  L a n d f i l l  ( P l a n t  44) us ing  s p e c i a l  t rucks .  

The f l y  ash hand l i ng  subsystem i s  designed t o  c o n t a i n  a l l  dus t  w i t h i n  t h e  

system. Approp r ia te  safeguards such as vent  f i l t e r s  and t r u c k  chute f a n s  

a r e  prov ided t o  prec lude p a r t i c l e  emmission t o  t h e  environment, I 

2.10.2 Bottom Ash Handl ing Subsystem 

T h i s  subsystem handles t h e  ash c o l l e c t e d  i n  t h e  bot tom ash hopper and a t  

t h e  economizer. It a l s o  handles t h e  r e j e c t s  f rom t h e  c o a l ~ p u l v e r i z e r s  

c o l l e c t e d  i n  t h e  m i l l  r e j e c t s  hoppers. Bottom ash, .economizer ash and* 

m i l  1 r e j e c t s  a r e  s l u i c e d  t o  dewate r ing  b i n s  f rom which they  a r e  taken t o  

L a n d f i l l  ( P l a n t  44) f o r  d isposal .  The subsystem i s  designed f o r  an ash 

removal r a t e  o f  18 TPH and t o  be operated approximately one hour pe r  

b o i l e r  p e r  s h i f t  when opera t i ng  a t  design ra tes .  

Th is  ash hand l i ng  subsystem, shown schemat i ca l l y  on Flow Diagram 

31-E-B-11, o r i g i n a t e s  a t  t h e  bot tom ash hopper, economizer ash hoppers, 

and c o a l  p u l v e r i z e r  r e j e c t s  hoppers. The subsystem then extends t o  t h e  

Ash Transfer Tanks (310-1 14 A and B) and Ash Dewatering B ins  (31D-111 A 

and B). The water  used f o r  s l u i c i n g  i s  recovered f rom t h e  ash s l u r r y  and 

i s  r e c i r c u l a t e d  by  pumps t o  t h e  va r ious  hoppers. 

The bottom ash hand l i ng  subsystem f o r  each b o i l e r  i s  u n i t i z e d  except f o r  ' 

common ash t ranspor t ,  r e c i r c u l a t i n g  water, sea l  water  l i n e s ,  dewatering 

bins, and s e t t l i n g  and surge tanks. 



rurnace. bottom ash i s  c o l l e c t e d  and s to red  i n  a water impounded, grav- 

i t y  feed t ype  hopper w i t h  a s torage capac i t y  o f  16 hours. A water seal  

between t h e  b o i l e r  and t h e  upper r i m  o f  t h e  hopper prov ides  f o r  fu rnace 

pressure. d i f f e r e n t i a l  and t h e  downward and. l a t e r a l  expansion o f  t h e  

b o i l e r .  The s t e e l  she1 1 o f  t h e  hopper i s  r e f r a c t o r y - 1  ined f o r  p ro tec ' t i on  

f rom abtas ion and r a d i a n t  heat.  R e c i r c u l a t i n g  water  coo ls  t h e  bottom ash 

hopper r e f r a c t o r y  and t h e  fu rnace hopper seal.  The bot tom ash hopper has 

one ash d ischarge opening i n  t h e  center ,  w i t h  l a r g e  s l u i c e  doors, a 

high-capaci ty  e x t r a  heavy-duty double r o l l  c l  i n k e r  crusher, and an 

e j e c t o r  pump. 
-. 

R e c i r c u l a t i o n  water  f r o m  a surge tank  i s  used t o  s l u i c e  ash f r o m  t h e  

hopper upon i n i t i a t i o n  o f  t h e  bottom ash subsystem by t h e  p l a n t  

0pera70r* The crushed ash i s  s l u i c e d  by e j e c t o r  pumps t o  t h e . t r a n s f e r  

tanks. The ash i s  then pumped t o  t h e  bottom ash dewatering b ins.  
- . - -  J. .. 

Econom.izer ash i s  assumed t o  be 10% o f  t h e  t o t a l  ash and i s  con t inuous ly  

conveyed by g r a v i t y ,  a ided by f l u e  gas f low,  through downcomers f rom t h e  

economizer hopper t o  t h e  economizer ash c o l l e c t i o n  tank  w i t h  a s torage 

c a p a c i t y  o f  16 hours. A generously s i zed  vent  l i n e  connected downstream 

o f  t h e  a i r  p reheater  ensures a good f l u e  gas f l o w  through t h e  downcomers. 

Th is  e l i m i n a t e s  condensation i n  t h e  downcomers by  keeping them h o t  and 

a l s o  improves ash conveying. Th is  tank i s  equipped w i t h  a h igh-capac i ty  

heavy-dut; c l  i n k e r  crusher and e j e c t o r  pump. R e c i r c u l a t i o n  water i s  used 

f o r  makeup and f o r  s l u i c i n g  ash f rom t h e  c o l l e c t i o n  tank  t o  t h e  t r a n s f e r  

tanks. The economizer ash i s  then pumped t o  t h e  dewater ing.b ins.  - 

Each p u l v e r i z e r  m i l l  has a s torage hopper i n  which m i l l  r e j e c t s  are  

con t inuous ly  c o l l e c t e d .  Using t h e  e j e c t o r  pump under each hopper, t h e  

m i l l  r e j e c t s  a re  t r a n s f e r r e d  i n t o  t h e  t r a n s f e r  tank. A l l  t h e  hoppers f o r  

one b o i l e r  can be emptied simultaneously. The m i l l  r e j e c t s  a r e  then 

pumped t o  t h e  dewatering bins. The m i l  1  r e j e c t s  a r e  assumed t o  be 1% o f  

t h e  t o t a l  ash. 



M i  11 re. jects,  economizer, and bot tom ash a r e  c o l  l e c t e d  i n  e i t h e r  o f  t h e  

two Ash T rans fe r  Tanks (310-1 14 A and B). These tanks a re  s i zed  t o  h o l d  

a t  l e a s t  f o u r  minutes supp ly  o f  ash water t o  t h e  bot tom ash pumps. Two 

f u l l - c a p a c i t y  Bottom Ash Pumps (316-138 A and B) move ash f rom t h e  . t rans-  

f e r  ta'nks t o  t h e  dewatering b ins.  

3  Two Ash Dewatering B ins  (310-111 A and B) each w i t h  6,750 f t  capac i ty ,  

a r e  prov ided as temporary s torage f o r  coarse ash f rom t h e  s l u i c e  system 

and t o  separate t h e  water  and ash c o l l e c t e d  i n  t h e  b i n s  as a  s lu r ry . .  The 

m a j o r i t y .  o f  t h e  ash i n  t h e  s l u r r y  s e t t l e s  and i s  r e t a i n e d  i n  t h e  b i n  

w h i l e  t h e  water  over f lows t o  t h e  s e t t l i n g  tank w i t h  a  minimum amounti o f  

s o l i d  p a r t i c u l a t e  matter .  The dewatering b i n s  a re  capable o f  dewatering 

t h e  r e t a i n e d  ash and o f  d i scharg ing  i t  t o  t r u c k s  o r  o t h e r  s u i t a b l e  t rans -  

p o r t  on demand. The b i n s  a r e  used a l t e r n a t e l y ,  one rece iv ing ,  t h e  o t h e r  
I dewa te r ing .o r  un load ing ash. The b i n  s e l e c t i o n  i s  made from t h e  c o n t r o l  

panel. ! 

Overflow water  f r o m  t h e  dewatering b i n s  i s  c o l l e c t e d  i n  a  Ash S e t t l i n g  

Tank (310-112) where a d d i t i o n a l  f i n e  ash i s  removed and f rom which t h e  

water ove r f l ows  t o  t h e  surge tank. The s ludge c o l l e c t e d  a t  t h e  bo t tom 'o f  

t h e  tank i s  r e t u r n e d  t o  t h e  dewater ing b i n  by Sludge Return Pumps 

(316-125 A and B). 

An Ash Surge Tank (310-1 13) c o l l e c t s  c l e a r  water rece ived f rom t h e  

s e t t l i n g  tank. C lear  water  i s  re tu rned  f rom t h e  surge tank t o  t h e  b o i l e r  

area by r e c i r c u l a t i n g  pumps, and s ludge c o l l e c t e d  a t  t h e  bot tom o f  t h e  ! 

tank  i s  r e t u r n e d  t o  t h e  dewater ing b ins .  

C l a r i f i e d  water f r o m  t h e  surge tank i s  recyc led  t o  t h e  p l a n t  t o  min imize 

water  makeup and p l a n t  water  d i sposa l  requirements. The dewatering b i n s  ; 
! 

r e c e i v e  water f r o m  t h e  t r a n s f e r  tank and t h e  ash sump. Pumps used t o  

c i r c u l a t e  t h e  c l a r i f i e d  water  i n  t h e  surge tank a re  mater ia ls -hand l ing  

t ype  w i t h  wear r e s i s t a n t  m a t e r i a l s  t o  min imize outages and maintenance 

due t o  wear f rom abras i ve  p a r t i c l e s  which f a i l  t o  s e t t l e  o u t  w h i l e  i n  t h e  



-- :tl ing and surge tanks. Two ful 1-capaci ty continuous Recirculation 

Pumps (316-122 A and B) are provided for continuous recirculation and two 
f u 1 1-capaci ty conveyor Recirculati ng Pumps (316-121 A and B) are provided 

for circulation of water required during ash sluicing. 

Clarified water is recirculated from the surge tank after pH adjustment 
and filtration for use as seal water for the various bottom ash pump 
seals. Emergency backup water is supplied by the service water system in 
the plant. Plot plan considerations dictate that two separate seal water 
supply. systems be provided: one for the pumps at the dewatering bin area 

and one at the boiler area. 

A large sump with a decanting weir receives water from the various boiler 

area bottom ash drains and overflows and coal silo drains. A jet pump in , 

the decanting section removes the accumulated solids and returns them to 
. . - - . 

either- the bottom ash hopper or the transfer tanks. Two full-sized Ash 

Sump Pumps (316-126 A and B) with wear resistant materials pump the 

decanted water to the dewatering bins or the settling tank. 

A sump in the dewatering bin area receives the drain water from the 
dewa ering bin drip pan drain connection as well as the drained water 
fro the dewatering bin decanters. In addition, the sump pit is utilized 

as I receiving pit for debris accumulated after an area cleanup. The 
slujry from the pit is then-returned to the dewatering tanks by the bin 

area Dewatering Area Sump Pumps (316-124 A and B). Two pumps are 

provided: one operating and one spare. 

Bottom ash area cleaning is accomplished in the following manner. A 

three-inch header with two-inch hose connections, complete with quick 

disconnect couplings and isolation valves, runs alongside the boiler in 
the mill area and the back of the boiler in the bottom ash area. A 

two-inch by 50-foot long hose, with a quick disconnect coupling and a 



nozzle, i s  suppl i e d  f o r  c l e a n i n g  t h e  ground f l o o r  i n  t h e  b o i l e r  area. 

Water f o r  t h i s  header i s  supp l i ed  by t h e  r e c i r c u l a t i o n  water  pumps.1 

System Operat ion. The bot tom ash hand l i ng  subsystem a l l o w s ' f o r  semi- 

automat ic  ash removal when i t  i s  manual ly  i n i t i a t e d  a t  t h e  ash hand l ing  

system c o n t r o l  panel  l o c a t e d  near t h e  bot tom ash hopper. The opera t i on  

o f  a l l  pumps, c l i n k e r  g r i n d e r s  and va lves  i s  i n i t i a t e d m a n u a l l y  from t h e  

l o c a l  c o n t r o l  panel. Normal bottom ash s l u i c e  opera t i on  takes p l a c e t i n  

t h e  f o l l o w i n g  sequence: I 
I 

1, The r e c i r c u l a t i o n  water  pump and t h e  m a t e r i a l  I 

hand1 i n g  pump (bottom ash pump) a r e  s t a r t e d  f i r s t .  I 
W a t e r p u m p e d o u t b y t h e m a t e r i a l  h a n d l i n g p u m p i s  , 

\ 
! 

compensated f o r  by  t h e  r e c i r c u l a t i o n  water  pump v i a  
' 

a  l e v e l  c o n t r o l  valve. i 
1 

2. Ash s l u i c e  water  booster  pumps a re  s ta r ted .  ! I 

! .  

3. Bottom ash removal i s  t hen  i n i t i a t e d .  I 

4. A f t e r  bottom ash removal, t h e  economizer ash 
I 
I 

removal o p e r a t i o n  i s  i n i t i a t e d .  

5. A f t e r  economizer ash removal, t h e  m i l l  r e j e c t s  
removal ope ra t i on  i s  i n i t i a t e d .  

6. A f t e r  m i l  1  r e j e c t s  removal, t h e  e j e c t o r  pump i n  t h e  
bot tom ash sump i s  i n i t i a t e d .  

7. A f t e r  bottom ash sump'mater ia l  removal, ash s l u i c e  
water  booster  pumps a re  stopped. 

8, A f t e r  t h e  bot tom ash s l u i c e  l i n e  i s  f l ushed  clean, 
t h e  bot tom ash m a t e r i a l  handl i n g  and t h e  r e c i r c u l a -  
t i o n  water  pumps a re  stopped ( i n  t h a t  o rder ) .  

9. I n  f reez ing weather t h e  bot tom ash s l u i c e  l i n e  i s  
k e p t  dra ined when n o t  i n  use. 

Bottom ash i s  s l u i c e d  f r o m  o n l y  one u n i t  a t  a  t i m e  and once each e i g h t  

hour s h i f t .  The ash removal f o r  a l l  f o u r  u n i t s  can be completed i n  about 

t h r e e  t o  f o u r  hours each s h i f t .  



I-lakeup System. The bot tom ash subsystem separates t h e  ash f r o m  t h e  water  

and r e c i r c u l a t e s  t h e  water  conta ined i n  t h e  subsystem. Water i s  l o s t  by 

t h e  system i n  two ways: by removal f rom t h e  subsystem o f  t h a t  water  

r e t a i n e d  i n  t h e  vo ids  o f  t h e  dewatered ash when t h e  ash i s  d ischarged 

from the 'b ins ,  and by  evaporat ion. 

An automat ic  makeup v a l v e  adds s e r v i c e  water  i n t o  t h e  surge tank  as 

r e q u i r e d  t o  make up f o r  t h e  losses. T h i s  makeup v a l v e  operates o n l y  a t  

low l e v e l  i n  t h e  surge tank  and adds o n l y  t h e  water  r e q u i r e d  t o  m a i n t a i n  

t h e  o p e r a t i o n  o f  t h e  subsystem. When makeup water  i s  requ i red ,  t h e  r a t e  

o f  f l o w  must be s u f f i c i e n t  t o  keep up w i t h  t h e  maximum r a t e  a t  which t h e  

var ious  pumps a re  removing water  f r o m  t h e  surge tank. T h i s  h i g h  f l o w  

r a t e  occurs f o r  o n l y  a s h o r t  p e r i o d  o f  t ime. 

System Parameters. System parameters a r e  as f o l l o w s :  . 
-.. . .. . - . . - - . . . . . 

e B o i l e r  ash generated pe r  1.6 TPH 
b o i l e r  ope ra t i ng  a t  maximum 
cont inuous r a t i n g  

Bottom ash removal r a t e  (des ign)  18 TPH 

Ash removal t ime p e r  b o i l e r  0.75 hour 
per  e igh t -hour  s h i f t  

When bot tom ash i s  s l u i c e d  (One u n i t  
a t  a  t ime)  

- R e c i r c u l a t i n g  water  f rom 2,000 GPM 
surge tank  

- Seal water  ( t r e a t e d  
r e c i r c u l a t e d  water  f rom 
surge t a n k )  

140 GPM 

- 5 Ash s l u r r y  t o  dewater ing b i n s  475 GPM 
(15% ash, 85% water  b y  we igh t )  



- Overf low water  r e t u r n e d  f rom 1,740 GPM 
I .  

b o i l e r  ash area sumps 

e When bot tom ash i s  n o t  s l u i c e d  

- R e c i r c u l a t i n g  water  from 1,600GPM- + : 

surge tank  
t - Seal water ( t r e a t e d  140 GPM . . 
I 

r e c i r c u l a t i n g  water  
from surge tank )  I 

. , 
- . Ash s l u r r y  t o  dewater i  ng b i n s  0  GPM i 

1 ,. - Overf low water  re tu rned  f rom 1,740 GPM 
b o i l e r  area ash sumps 1 

I 
I 

Makeup water  p e r  day 
( f r o m  s e r v i c e  water  system) 

Makeup f l o w  r a t e  and t ime  

36,000 
g a l l o n s  - 

.i 

1,600 GPM f ior  
22.5 minutes I 

2.1 1  E l e c t r i a l  System 

I n - p l  ant e l e c t r i c a l  genera t i on  i s  i n s t a l  l e d  t o  p r o v i d e  e l e c t r i c a l  power 

t o  c r i t i c a l  loads i n  t h e  event  o f  l o s s  o f  o f f s i t e  e l e c t r i c a l  power. 

Under normal o p e r a t i n g  c o n d i t i o n s  t h e  p l a n t  generators are  synchronized 

t o  t h e  o f f s i t e  power. The p l a n t  system i s  a u t o m a t i c a l l y  d isconnected : 
f r o m  o f f s i t e  power, i s o l a t i n g  t h e  p l a n t  system, i f  t h e r e  i s  an e l e c t r i c a l  

power f a i l u r e  e x t e r n a l  t o  t h e  p l a n t .  The p l a n t  t u r b i n e s  i n  se rv i ce ,  and 

t h e i r  assoc ia ted generators, w i l l  beg in  t o  s low down as they  a t tempt  t o .  

c a r r y  excessive loads which cou ld  l e a d  t o  an e n t i r e  p l a n t  co l lapse.  T o ,  
8 

avo id  such a co l lapse,  se lec ted  loads w i l l  be dropped by means o f  .hi'gh- , 
speed under f requency r e l a y s  i n  o rde r  t o  p r e f e r e n t i a l l y  supp ly  e s s e n t i a l  

loads. Loads a re  grouped i n t o  feeders  so t h a t  nonessent ia l  o r  nonc r i  ti- 

c a l  loads can be dropped f i r s t ,  and t h a t  e s s e n t i a l  loads may be main- 

t a i n e d  t o  t h e  l i m i t  o f  genera t ion  capac i ty .  



-. 11.1 . Generators 

Two t u r b i n e  d r i v e n  hydrogen-cooled generators, each r a t e d  26.8 MW, .85 

power f a c t o r ,  13800 V, 3-phase, 60 Hz a re  provided. Each generator  a 

3,600 rpm s i n g l e  automat ic  e x t r a c t i o n  condensing machine, i s  connected t o  

meta l -c lad  swi tchgear v i a  segregated phase bus duc t  and c i r c u i t  breaker. 

The generator  n e u t r a l  i s  low-resis tance grounded. The generators supp ly  

a l l  e s s e n t i a l  s e r v i c e  loads i n  t h e  p r o j e c t .  

2.11.2 Main Step-Up Transformers 

Two main step-up t ransformers,  each r a t e d  a t  50/66.7/83.3 MVA, 65OC, 

161/13.8 kV, f o r c e d  a i r / f o r c e d  a i r  cooled, OA/FA/FA a re  provided. The 

low-vol tage winding i s  wye connected, 1 ow-resi stance grounded. The h igh-  

vo l tage  s i d e  o f  each t rans former  i s  connected t o  a 161 kV subs ta t i on  v i a  

underground cable. The low-vol tage s i d e  o f  t h e  t rans former  i s  connected.  

t o  t h e  13.8 s u b s t a t i o n  v-ia 15 kV nonsegregated phase- bus duc t  -and c i r c u i t  

breaker. 

2.11.3 13.8 kV Substa t ion  

Two double-ended 13.8 kV substa t ions  a r e  provided. The swi tchgear 

employs 13.8 kV c i r c u i t  breakers r a t e d  f o r  1,000 MVA i n t e r r u p t i n g  duty.  

The switchgear i s  o f  t h e  indoor  c lass .  

2.11.4 A u x i l i a r y  Transformers 

Four power d i s t r i b u t i o n  t rans formers  a re  prov ided and are  r a t e d  

12 MVA, 13800/4160 V. The h igh-vo l tage winding i s  d e l t a  connected. The 

low-vol tage winding i s  wye connected. The low-vol tage n e u t r a l  i s  1 ow- 

r e s i s t a n c e  grounded. Each t rans former  i s  s i zed  t o  c a r r y  t h e  f u l  l load  

power requirements o f  bo th  ends o f  t h e  4160 V swi tchgear t o  which i t  

connects. The h igh -vo l tage  winding i s  connected v i a  cab le  t o  t h e  13.8 kVA 

substat ion.  The 1 ow-vol tage winding s h a l l  be connected v i a  nonsegregated 

phase bus d u c t  t o  t h e  4160 V switchgear. 



2.1 1.5 . 4.16 kV Substa t ion  

Two double-ended 4160 V subs ta t i ons  a r e  provided, one s e r v i c i n g  p l a n t  31' 
l 

and one s e r v i c i n g  Stack Gas Scrubbing (P lan t  35). The swi tchgear employs 
I 4160 V breakers f o r  nonmotor c i r c u i t s  and 4160 V fused motor s t a r t e r s  f o h  

motor  feeders. The swi tchgear i s  r a t e d  f o r  350 MVA i n t e r r u p t i n g  duty. 

The swi tchgear i s  of outdoor design. 1 

2.11.6 480 V Substa t ion  
I 
I I 

A  double-ended 480 V load center/MCC s u b s t a t i o n  i s  p rov ided t o  convehi- 

e n t l y  s e r v i c e  480 V loads i n  P lan ts  31 and 35. The t ransformers a re  

1500 kVA r a t e d  f o r  outdoor serv ice.  

2.11.7 B a t t e r i e s  - \  i .  Two s t a t i o n  t y p e  125 V b a t t e r i e s  a r e  i n s t a l l e d  common t o  P lan ts  31 and 

35 f o r  emergency o i l  pump motors, and normal d-c power t o - m e t a l - c l a d  

swi tchgear and 1  oad center .  
I 

2.11.8 D i v i s i o n  o f  Loads 

I n  t h e  event  o f  l o s s  o f  o f f s i t e  power, t h e  power source t o  t h e  non- I 

e s s e n t i a l  loads i s  t r i pped .  Loads a r e  t a b u l a t e d  p e r  Tables 4  and 5. The 

t o t a l  runn ing load  under normal ope ra t i on  f o r  P lan ts  31 and 35 and 

Instrument and P l a n t  A i r  Systems ( P l a n t  36) i s  14 MW, o f  'which 10 MW i s '  

f o r  e s s e n t i a l  s e r v i c e  loads. \ 
I 

Motors up t o  and i n c l u d i n g  200 hp a r e  supp l i ed  from 480 V motor  s t a r t e r s .  

Motors f rom 250 hp up t o  and i n c l u d i n g  2,500 hp a re  supp l ied  from 4160 V 

motor s t a r t e r s .  



Table 4 

ELECTRICAL LOAb TABULATION 
PLANTS 31. 35 and 36 

(Nona l  Operation) 

Forced Draf t  Fan 

' Induced Draf t  Fan 

Pulverizer 
FGOS 4160 V (Booster Fan) 

FGDS 480 V (Absorber) 
FGDS 4160 V (Regeneration) 

FGDS 480 V (Regeneration) 

900 ffBFP 

600 #8FP 
150 #8FP 

D/A Feed Pump 

Cool i ng Water Pump 

Precipi tator 
Ash Handling (Bottom Ash) 

Ash Handling ( f l y  Ash) 

Coal Handling 

Bo i le r  Accessories 

Turbine 6 AC Cont. 
and Battery Charger 

L ight i  ng 8 HVAC 
Plant 31 Water Treatment 

Plant 36 A i r  Compressor 

Total Plant 35 Plant 35 
Per Bo i le r  Plant Bus No. 1 Bus No. 2 

hp hp kYA 
(MTR Drive) (MTR Drive) Connected Running Connected Running 

500 2 000 

600 2 400 

3.1050 4 200 

1250 5 000 2438 1543 2438 1543 

125 500 245 146 245 146 

Common 2 700 1316 1003 1316 1003 

Comnon 830 405 205 405 205 

Common 

Comnon 
Comon 

Comnon 

Comnon 

416 
Common 

Comnon 

Comnon 

50 

Common 385 

Comnon 1 608 

1 130 Common 
Common 3- 3 000 - 975 (1) ' - 1950 

Plant 31 
Bus No. 1 - 

Connected Running 

975 (1) 

1170 (1 

2048 1024 '~)  

Plant 31 
Bus No. 2 - 

Connected Running 

975 (1) 

1170 (1 
2048 102413) 

(1 ) Alternate o r  Spare (4) 2 867 kVA 

(2)  kVA = hp x .746 = hp x .975 (5) 32 059 kVA or  27 250 KW t o t a l  connected 
.u5 p t  x .9  e t f  

(6) 16 206 kVA or  1.3 775 KW t o t a l  running 
(3) Two pulver izers 0 263 hp per b o i l e r  normal operation I 

TWO pulver izers 0 350 hp per. bo i l e r  Q MCR. 



Table 5 

ELECTRICAL LOAD TABULATIOk 
PLANTS 31, 35 and 36 

(Wl t h  Loss o f  O f f s i t e  ~ o w e r ) ( ~ )  

Forced Oraf t Fan 

Induced Draf t  Fan 

Pul ver izer 
FGDS 4160 V (Booster Fan) 

FGDS 480 Y (Absorber) 

FGDS 4160 V (Regeneratlon) 

FGDS 480 V (Regeneration) 

900 (YBFP 

600 #8FP 

150 UBFP 

';". 
0 

D/A Feed Pump 
03 Cool 1 ng Water Pump 

Precipl t a t o r  

Ash Handllng (Bottom Ash) 

Ash Handling (F l y  Ash) 

Coal Handling 

Bo i le r  Accessories 

Turbine 6 AC Cont. 
and Battery Charger 

L lgh t i  ng 6 HVAC 

Plant 31 Water Treatment 

Plant 36 A i r  Compressor 

Per Bo i le r  
hp 

(MTR Dr ive l  

Common 

Common 

Comnon 

Comnon 

Comnon 

Common 

Comon 

416 

Comnon 
Comnon 

Common 
50 

Comon 

Common 

Comnon 

C o m n  

Total 
Connected 

Plant 
hp 

(MTR Drive) 

Plant 35 Plant 35 Plant 31 Plant 31 
Bus No. 1 Bus No. 2 Bus No. 1 Bus No. 2 - kV A kVA . 

Connected Running Connected Runni ng Connected Runni ng Connected Running 

97 5 (1 975 (1 1 
1170 (1 1170 (1  
2048 6 ~ 3 ' ~ )  2048 6 ~ 3 ' ~ '  

2438 1029 . 2048 1029 
245 98 245 98 

1316 1 0 0 3 ( ~ )  1316 1 0 0 3 ( ~ ) .  

405 2 0 5 ( ~ )  405 2 0 5 ( ~ '  

(1)  Alternate or  Spare (6) 11 859 kVA o r  10,080 KW (6.78) t o t a l  running 

(2)  kVA= .85 h p"f x X X X 9  746 eff = hp x .975 (7 ) Two bo i l e r s  i n  operation; both 0 lCR 

(8)  Regeneration system required under 8 hour tankage 1s 
(3) Two pulver izers 0 263 hp per b o i l e r  normal operations avai lable f o r  absorber feed so lu t ion  and f o r  absorber 

Two pulver izers 0 350 hp per b o i l e r  @ MCR. product ___- -- - -  - 
-- .- 

(4) 2 867 kVA 19 1 Requl red- for-ashyater-seal 
- - _--I-- 

-- - 
(5)  29 434 kVA or  25 019 KW (16.78) t o t a l  connected (10) Required t o  prevent ash from set t ing  up I n  ash hoppers 

i 
\ 



12 Control System 

The distributed digital control system in Plant 31 is compatible with 

that supplied for the remainder of the process plants. Instrument 
requirements and application are similar to the other sections of the 

plant. An Area Control Room is provided. Local operator interfaces are 
provided, as required, to provide the roving operator with process 

variable data and local control capability in the event of an emergency. 

Both the power plant complex and the oxygen plant are supervised and 

controlled from the Area Control Room. Because of the complexity and the 

distances involved, the major part of the control system is of the 

distributed, control-type with remote multiplexing of control signals. 
This greatly reduces the wiring cost and associated problems; further, it 

reduces the size of the control panel and provides a better operator- 
process interface. Matching control boards are supplied to house the 

. . . . . - - 
control equipment for those packaged systems not totally integrated into 
the distributed control system. 



2.13 Cata lys ts ,  Packings, and Chemicals 

Based on a1 1  design load c o n d i t i o n s  t h e  es t imated chemicals co ,nsum~t ion  

and waste genera t i on  r a t e s  of t h e  Z e o l i t e  so f tene rs  and o f  t h e  deminerail- . 

(1)  ! i z e r s  a r e  as f o l l o w s :  ! 

I, 
i 

Z e o l i t e  Sof teners  

i 
S a l t  (NaC1) Waste Wa 'e r  

Flow Consumption Prod ucedif  ) 
GPM - 1 blday  gal /day 

I 
Normal o p e r a t i o n  case 760 2,150 72,880 1 

1,520 4,300 
I 

Maximum throughput  case 106,000 / 
I 

( 4 )  Demineral izers 
I 

I 

S u l f u r i c . a c i d  (98%) ( lb /day)  4,110 1. 
Caust ic  soda ( 100%) ( 1  b/day) 

Low-sol i d s  wastewater g a l  /day 

High-sol  i d s  wastewater ga l /day  46,938 

Notes: 
I 

( 1 )  Ac tua l  performance, f o l l o w i n g  systems op t im iza t i on ,  may d i f f e r .  
i . . 

(2) Inc ludes regenerant,  f a s t  r i n s e  and slow r i n s e  f lows.  

(3 )  For  r o u t i n g  and d i s p o s i t i o n  o f  waste streams r e f e r  t o  Drawing 
50-D-6-14 and t h e  Sewers and Wastewater Treatment (P lan t  34) 
w r i  teup. 

( 4 )  Chemical consumption and wastewater numbers shown a re  f o r  f u l l  
l o a d  o p e r a t i o n  w i t h  a  t o t a l  f l o w  r a t e  o f  2,870 GPM t o  th ree  
c a t i o n  and an ion exchangers. The f o u r t h  s e t  o f  exchangers i s  
regenera t i ng  o r  i n  standby, 



ck i ngs 

Sodium Zeolite Resins 

~ e m i  neral i zer Anion Beds 

Demineralizer Cation Beds 

CHEMICALS 

20 wt % Caustic 
Solution (as 100%) 

Salt (NaC1) 

20 wt Sulfuric Acid 
(as 100%) 

Soda Ash 

i: 

Consumption Rate 
Initial Inventory or (Estimated Life) 

640 CF ( 3' years) 

935 CF (3 years) 

790 CF (3 years) 

70,000 1 bs 

11,000 lbs 

5,000 lbs 



2.14 U t i l i t y  Balance 

E l e c t r i c i t y ,  kW 

C o n d i t i o n  

Opera t ing  

Steam 1 b /h r  

Steam Level  

900 p s i g  

600 p s i g  

150 p s i g  

50 p s i g  

Consumed Generated - 

5,288 36,964 

Imported: 
Consumed Generated ( Exported) 

I 

Condensated Returned: 1 b/hr. 
. I 

Deminera l izer  Feed: 788,970 ! 
Suspect Condensate: 696,923 

Water, GPM 

B o i l e r  Feed Water: 1,736 

Coo l ing  Water C i r c u l a t i o n :  37,265 

Fuel, MM Btu /hr*  

Heat absorbed: 2.4 (Updated Phase Zero Steadcondensate Balance 
/25/6 (Phase. Zero Cost Est imate)  . t . -  j 

T o t a l  F i r e d  Duty: 2,7 (Updated Phase Zero Steadcondensate Balance 
/28.4 (Phase Zero Cost Est imate)  

*Updated Phase Zero Steam/Condensate Balance on 31-E-B-1A i n d i c a t e s  a 
r e d u c t i o n  i n  600 p s i g  steam generated w i t h i n  t h e  process u n i t s ,  and 
the re fo re  o n l y  2.4 MM B tu /h r  heat  abso rp t i on  i s  requ i red  f o r  superheat. 
I n  .Phase 1, t h e  p roduc t ion  of 600 p s i g  .steam w i  11 be augmented by 
i nc reas ing  convect ion  bank steam generated i n  P l a n t  3 f i r e d  heaters. 
F i r e d  heaters  f o r  supp ly ing  25.6 MM Btu /hr  o f  superheat have been 
prov ided i n  t h e  Phase Zero Cost Est imate. 



IMPORT ITEMS 

I_ 
PLANT 3 1  BATTERY L I M I T  PLANT 3 1  BATTERY L I M I T  1 EXPORT ITEMS 

LOW RTU GAS TO FIRED 
SUPEFHEATERS 

' 6 0 0  PSIG SATURATED STEAM 
TO SUPERHEATERS 

DEMINERALIZED WATER TO 
OEAERATOR 31-C-101 

COOLING WATER FROM PLANT 34+ 
COOL!NG TOWERS 

5 

150 PSIG SATURATED STERM- 
-p 

I I I BOTTOM ASH WATER LOSS 

. 

POTABLE' WATER-4 6 COOLING WATER TO PLANT 3 4  COOLING TOWERS I 
I i 2 

BOTTOM ASH 

- 
DRY FLY ASH 
COLLECTION 

BOTTOM ASH SYSTEM MAKEUP 
WATER FROM PLANT 3 4  . r 9 0 0  PSIG SUPERHEATED STEAM 

POWER BLOCK I 

\.+ FLUE ,GAS TO FGD-PLANT 3 5  

. DRY FLY ASH 

SOLID FUEL 6 0 0  PSIG SUPERHEATED STEAM I 
I I 

.COMBUSTION AIR 

SULFUR PLANT T A I L  GAS + SANITARY SEWAGE 

NATURAL GAS so PSIG STEAM 

1, COMPRESSED AIR 9 0 0  PSIG SYSTEM FEEDWATER 

CONDENSATE FROM PLANT 3 4  + 6 0 0  PSIG SYSTEM FEEDWATER 

6 0 0  PSIG SAT'D CONDENSATE + lso/so .PSIG SYSTEM FEEDWATER 
FROM PLANTS 7 8 9  

SUSPECT CONDENSATE , , , i + + S T E A M  VENTS AND STEAM LOSSES v 
b 'I CONDENSER CONDENSATE b@ 

WATER COLD LIME SOFTENED WATER TREATMENT +DEMINERALIZED WATER TO PLANT 1 2  
FROM PLANT 3 4  

BOILER BLOWDOWN-p@ m SYSTEM /I DEMINERALIZED WASH WRTER TO PLANT 7 

SALT ( N ~ C L )  ! *CONCENTRATED BOILER BLOWDOWN TO PLANT 3 4  
t 

ACID ( H z S 0 4 ) o  20 I I I +LOW SOLID WASTE WATER TO COOLING TOWER I - 

CAUSTIC (N20H) 4 9 .  I I 1 +HIGH SOLID WASTE WATER TO PLANT 3 4  EVAPORATOR 

I CllCl TVDC 1 .! I 
ITEM DESCRIPTION 

8 8 ,  

BLENDED COAL AND 
SULFUR PLT. TAIL GAS 

(BY R 8 E )  
39130  
157250  

1435231  
. 4 8  120  

1 5  
3 6 0 0 0  (NOTE 5 ) .  

76.38 
1401640  ZERO 

8 3 3 3  
6 0 0 0  
7 6 0  

130890  
838710  
807620  

9 4 6  
1 13770  
2 1 5 0  

4110  @ 100% CONC. 
4920 @ 100% CONC. 

1539890  1816380  

8.83 
2.21 

36000  
48120  

549400  
140100  

MIDDLINGS 6 SULFUR 
PLANT T A I L  GAS 

MIDDLINGS ONLY 

LOW BTU GAS'TO FIRED SUPERHEATERS - SCFM 
150 PSIG STEAM TO PLANT 3 1  - PPH 
600  PSIG SATURATED STEAM TO SUPERHEATERS - PPH 

'DEMINERALIZED WITER TO 31-C-101 FROM PLANT 12 - PPH 
COOLING WATER FROM COOLING TOWER - GPM 
POTABLE WATER FROM PLANT 3 4  - GPM 
BOTTOM ASH SYSTEM MAKEUP WATER - GPO 
SOLID FUEL TO BOTLERS - TPH 
COMBUSTION AIR TO BOILERS - PPH 
SULFUR PLANT T A I L  GAS TO ,BOILERS - PPH 
NATURAL GAS (START UP ONLY) - SCFM 
COMPRESSED A IR  - SCFM 
CONDENSATE FROM PLANT 3 4  - GPM 
600  PSIG SATURATED CONDENSATE - PPH 
SUSPECT CONDENSATE FROM PROJECT - PPH 
CONDENSER CONDENSATE FROM PROJECT - PPH 
COLD LIME SOFTENED WATER - GPM 
BOILER BLOWDOWN FROM PROJECT - PPH 
SAFT TO WATER TREATMENT - PPD 
ACID TO WATER TREATMENT - PPD 
CAUSTIC TO WATER TREATMENT - PPD 
MAKEUP TO OEAERATOR 31-C-103 -. PPH 
FLUE GAS TO PLANT 3 5  - PPH 
DRY FLY ASH - TPH 
BOTTOM ASH - TPH 
WATER LOSS 1,N ASH SYSTEM - GPD 
COOLING WATER TO COOLING TOWERS - GPM 
900  PSIG SUPERHEATED STEAM TO PLANT 1 5  - PPH 
6OO.PSIG SUPERHEATED STEAM TO PLANT 7 - PPH 

(BY R 8 E l  
39130  
157250 

,1435231 
48120  

15  
3 6 0 0 0  (NOTE 5 )  

77 .39  
1380970  
156363  

8333  
6 0 0 0  
7 6 0  

130890 
838710  
807620  

9 4 6  
113770  

2150  
4113  @ lOOY. CONC. 
4920  @ 100% CONC. 

1539890 
1951680 - 

10.78 
2 .69  

36000  
48120  

549400  
140100  ' 

(BY R 8 E l  
3 9  130  
157250  

1435231 
48120  

1 5  
36000  (NOTE ,5)  

78.51 
1367870 

ZERO 
8 3 3 3  
6000  
7 6 0  

130890  
838710  
807620  

9 4 6  
113770  
2 1 5 0  

4110  @ 100% CONC. 
4920  @ 100% CONC. 

1539890 
1775170-  

10.93 
2.73 

3 6 0 0 0  
48120 

549400  
140100 

(BY R - 8  E )  
39130  
157250 

1435231 
48120  

1 5  
36000  (NOTE 5 )  

75.29 
1414250 
156363  
8333  
6000  
7 6 0  

130890 
838710  
807620  

9 4 6  
1 13770 
2150  

4110  @ 100% CONC. 
4920 @ 100% CONC. 

1539890  
1992290  

8.70 
2.18 

36000 '  
4 8  1 2 0  

. 549400  
140100 

GENERAL NOTES: 

ALL FLOWS ARE AVERAGE FOR THE ENTIRE 
PLANT OPERATING AT 100% ( 1 n 2 0 0 ~ 0 0 0  PPH 
OF TOTAL 9 0 0  PSIG STEAM FROM PLANT 3 1  BOILERS) 

.WATER FLOW SHOWN I N  GPM ( 5 0 0  LBS PER 
HOUR = 1 GPM) I 
SOLID FUEL.RATES BASED ON AVERAGE 
CASE SOLID FUEL HEATING VALUES 

MIDDLINGS 11200  BTU/LBM DRY 
COAL 11700  BTU/LBM DRY 

INTERMITTENT FLOW I 
MAXIMUM RATE 1600  GPM FOR 22.5 MINUTES I 

3 0  SANITARY WASTE - GPM 
3 1  5 0  ,PSIG STEAM TO PROJECT - PPH 
3 2  9 0 0  PSIG SYSTEM FEEDWATER TO PLANT 1 2  - PPH 
3 3  6 0 0  PSIG SYSTEM FEEDWATER TO PROJECT - PPH 
3 4  150/50 PSIG SYSTEM FEEDWATER TO PROJECT - PPH 
3 5  STEAM VENTS 6 STEAM LOSSES 01; PLnNT 3 1  - PPH 
3 6  DEMINERALIZED WATER TO PLANT 1 2  - PPH 

I PLANT 31 - MASS BALANCE ' I 
3 7  DEMINERALIZO WASH WATER TO PLANT 7 - PPH 1 25000  (NOTE 4 )  ( 1 25000  (NOTE 4 )  1 25000  (NOTE 4 )  1 25000  (NOTE 4 )  1 I ' L I 
3 8  CONCENTRATED BOILER BLOWDOWN' - PPH 
3 9  LOW SOLID WASTE WATER - GPO 
4 0  HIGH SOLID WASTF WATER - GPD 

1 14340 
, 212356 

55388  - ~ 2' 14222. 31-C-B-2 

i 1 14340 
, 212356  

1 55388  1 
I 

1 14340 
2 12356 

-. 55388  

11 4340 
. 212356  

5 5 3 8 8  

1 .  
l p. 

Joe No. O W I ~ ~ ~ ~  NO. 
- 

R ~ .  



I. 4E4Ob,lC-IIO.SE.109AND WLDIC. WINIEC~ZINCI STEAM 17L 

MOT SHOWN. 

v V Y  v v 
WCST WTTCRV L l l l T  - -- - -- V Y  V Y  

(NOTE 3) 

L IOOPSIG STLAM 4 CWD b r  1%-dot.~or. 
lO3,COO6006 UOr SUOWU. 

2 UU€S W F P U  EOUlPMENT IN T W U  t OF 
PLANT3 AM0 PCAUT I ?  L(OT SHOWN 

-*IMIIIC-L wICUIII*IaDII)I 
-DI ICIv.*C -IIDDIII 

ma- 

BRECKINRIDGE PROJECT 
I I IPlrmr( mu.- - 

PLANTS 3.0,4.Q5.0,6.0 8 17.0 
STEAM AND CONDENSATE UTILITY FLOW 

DIAGRAM FOR H -COAL@PROCESS 



DIFF. SP GR PRESSURE. ' 0.785 AT 120 4 3 7 ' ~  PSI 

DRIVER 

DETAIL"' 
600 PSlG STEAM DRUM 

(8-REQ'DI 

CONDENSATE SPARE 
BLOWDOhN PUMP 

DETAlL"0" 
BLOWOOWN FOR STEAM GENERATORS 

( 2  REO'D) 





FLOW DIAGRAM 



ECONOMIZER 
BYPASS , 

OENERAL NOTES8 

1. DRAWINO IS TYPICAL FOR EACH 
BOILER INSTALLED. 

FROM. 
BOILER FEED 
PUMP (SEE 31-E-8-41 

.BREa<IMIE PROJECT 
WECIIWIDOE mum RU8E20m ENllmN 

BOILER 31-F-101A 

B O I L E R  WATER AND 
STEAM SIDE FLOW DIAGRAM I 

I JOB NO. ~ R A ~ I P ~ O  NO. REV. 

; g 14222 t 31 -C-0-5 1 , 
I 

-. 
I I 

Y 



n H I  NOBOX 

SECONDARY -1 AIR TO HINDBOX' FURNACE 
31-F-101A 

STACK 

1 I 
L - - - -  ~ f % ~ ~ K O T H E R  v .I 1. 

I GENERAL NOTES 

1 1. SYSTEM SHOHN if TYPICAL FOR BOILER ONE ONLY. 

5 0  PSIG: 1 
STEAM r - 
(SEE 3l;E-8-31 C 

j 2. ONE STACK IS PROVIOEO FOR EACH PAIR OF BOILERS. 

I THE STACK HAS THO FLUES* ONE TO SERVE EACH BOILER 

3. NUMBERS ADJACENT TO EQUIPMENT ARE 
EQUIPMENT DESIGNATIONS 

coneus~ io~  
CONTROL- - 7 

' I  
I 

I 
I '  I 

INLET; 
VANE 
DAMPER 
CONTROL 

I 
31-C-107A 1 

DRAIN TANK 
I 
I 
I 

TO SUSPECT * CONDENSATE SYSTEM 
STERM-AIR HEATER (SEE DHG 31-E-2-11 
DRAIN PUMPS 
31-Q-112A 
31-0-1128 

I 

FORCED DRAFT 
FAN 
31-K-102A EEa<INIIM=E PROJECT I .DDIIDIL DDUII -ZERO 

BOILER AIR AND 
FLUE GAS 

FLOW DIAGRAM 
G 
0 
N 
0 
0 

T ,, 
i 

I 

I 

I 1 i 
/I I 

I - 1  r U8TO 

JOB NO. 

14222 

ORAMINO NO. 

31-C-B-6 

REV. 

2 



bc( 1 b 
COOLER (PLANT 35) 

b D a ( # l l t >  COOLER (PLANT 35) 1 
( p i G F 1 t - J  1 

BOILER UNIT 3 

UNIT 1 
31-E-103A 

.c I I I I  TURBINE UNIT 1 " 

COMMON EQUIPMENT PLANT 

TURBINE LUBE OIL I 4 COOLERS I 
TURBINE EHC FLUID I 11 COOLERS I 

- kE( # 71 COOLER (PLANT 35) UNIT 2 
31-E-1038 

SURFACE CONDENSERS 

ENERATOR HYDROQE 
i COOLERS 

1 tpEE@q BOILER UNIT 2 t) BOILER UNIT 4 TURBINE UNIT 2 

1 
I BRpxImInE UlwIl E C K I N I I E  R v 1 8 E m  PROJECT Kmimurt 

t 32-13-8-2 
MAIN HEADER TO COOLINO TONERS 

I 

POWER P L A N T  COOLING 
WATER SYSTEMS 

JOB NO. DRAHlND NO. 

31-C-8-7 

I t  1 { 32-D-0-2 { 
MAIN HEADER FROM COOLING TOHERS 



SULFUR PLANT 
T A I L  GAS - - I 

I 
( 10-D-B'-1) I 

FURNACE 

GENERAL N O T E S  

I PULVERIZER 
31-Y-101A 

PULVERIZER 
31-Y- lOlB 

PULVERIZER 
31-Y-101C 

1 .  SYSTEM I S  TYPICAL FOR ONE BOILER 

2 .  ONLY TWO CORNERS HAVE BEEN  SHOW^ WITH 
P I P E  TO THE BURNERS, OTHER TWO ARE- 
SIMILAR TO THE ONES SHOWN. 

FUEL S Y S T E M  FLOW D I A G R A M  I 1 .  





TRANSPORT 
2-100% 

3 1 -K- 

SEAL AIR BLOHERS 
2-100% CAPACITY 

31-K-104 AIB 

TRANSPORT AIR BLOWERS 
2-100% CAPACITY 

31-K-103 C I D  

SEAL AIR BLOWERS 
2-100% CAPACITY 

31-K-104 CIO 

C 
PRECIPITATOR 

1 
A I- 

l' . BOILER UNIT - 2 I I 

PRECIPITATOR 

TRANSPORT AIR BLOHERS 
2-100% CAPACITY 

31-K-103 E I F  



8 

I 
t 

NOTES 
I. amo* IIT II TIME. MH DE IS s ~ u r h o  HDUR PER m WIT m v  I ~ T I I I O  O(E WIT AT 

ICRI IS eom PER 8111m IN nb OIAW. WIT 1 8 0 ~ ~  11811 SLUICIW 

2. rUITEOF18TDNBPERHU1. SWEW 10 ~ I P L D  FOI WTTIII I F L E E S I D W I S  -YK 

m. REC%ED TIME. SV8TEll WILL E OPERIITEO FOR 

3. m m  A s 3  EPllCan W*( MITWIN TIE 
S O N I W  ~CLBD&O1,I$L~lUER-EIRUn OF W l l  I - 18 PIOVIDED I S  

ERECKIW2QraoEPROJECT - 
*IDCIImIDoE mm 

BOTTOM ASH HRNDLING 
FLOW OlRORRM 

,, 
- (.. e. 

14222 

8 6 7 1 "%" ' 
31-E-E-11 1 

5 t 4 ,3 2 



BLOWOOM AND CONDENSATE 

BLOHDOWN DRUM 
ORAIN PUMPS 

31-0-117A 
31-0-1178 
31-0-117C 

CONDENSATE FROM PHOSRM UNIT REBOILER AND DEBUT. REBOILER 

STEAM TO 
5 0  PSI0 TYP. 
(31-5-8-31 

600 PSI6 CONDENSATE 
FLASH O M  

TO 4 
ORAIN 
COOLER 
(SEE 31-E-Z-11 

CONDENSATE, FLASH DRUM 
DRAIN PUMPS 

31-0-116A 
31-0-1168 
31-0-116C 

FROM FROU 6008 6 FROM TURBINE N0.1 FROU TURBINE N0.2 FROM BOILERS N0.3, N0.4 
BOILERS 1508 SYSTEU OLAND STEM CONDENSER OLAND STEAM FEEDPUNPS OLAND SEAL 
N0.1, N0.2 FEEDPUNPS 131-E-6-31 CONDENSER LEAKOFF (31-E-8-4) 
FEEDPUNPS 
OLANO SEAL 
LEAKOFF 
131-a-6-41 

I . VENT . VENT 

1 TO WASTE TO WASTE 1 
I I 

31-9-118R 
31-0-1186 
31-0-118C 

SUSPECT 31-0-1180 
CONDENSATE 
TANK 
(SEE 31-E-Z-11 

-cDum 
MCKINRIDGE PROJECT 

C).IIxm - 
CONDENSRTE DRAINS FLOW DIRGRRM 







I! 

I 

133.7h I66'F LEG,END FLOWS IN IWHR 

STEAM " 
185h Zl6.YF llOh 202'F 

H ENTUALPY OF.STfAM BTU/IB 

85'F 53.Zh 

1. INTERMITTENT FLOW 
NOT INCLUDED IN HAKE UP 

2.  -4Ur LAST :SEc=oMD 8 
C~lh.l+€ ELlMltJ/na IN 

NEEO me MIS m~(1 

1 I 

i 
I 

1 





' Z. 

THE BRECKINRIDGE PROJECl  
Mi EOUIPMENT L I S T  SORTED BY SEOUENCE NUMBER 

I T E M  NUMBER I T E M  DESCRIPT ION 

STEAM GENERATION 6 BFW 
TREATlNQ 

OEAERATOR 

OEAERATOR 

DEAERATOR 

900 P S l G  B O I L E R  F L A S H  
DRUM 

900 P S I G  BOILER FLASH 
DRUM 

9 0 0  P S I G  B O I L E R  FLASH 
DRUM . 

a 9 0 0  P S l G  B O I L E R  FLASH 
DRUM 

600 P S l O  B O I L E R  
BLOWDOWN FLASH DRUM 

600 P S l Q  B O I L E R  
BLOWOOWN FLASH DRUM 

600 P S I G  B O I L E R  
BLOWDOWN FLASH DRUM 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

! *  $ 

2 



THE BRECKINRIOGE PROJECT 
MAJOR EOUIPMENT L I S T  SORTED BY YEQUENCE NUMBER 

PHASE ZERO . 
MA.JOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER l TEM OESCRlPTION 

600 P S I 6  CONDENSATE/ 
FLASH DRUM 

600 P S l G  CONOENS&TE/ 
FLASH ORUM 

600 P S l G  CONDENSAJE/ 
FLASH DRUM 

600 P S I G  CONDENSATE/ 
FLASH ORUM 

600 P S I G  CONDENSATE/ 
FLASH ORUM 

600 P S I G  CONOENSqTE/ 
FLASH DRUM 

600 P S I G  CONDENSATE/ 
FLASH DRUM 

STEAM A I R  HEATER DRAIN 
TANK 

STEAM A I R  HEATER DMAIN 
TANK 

STEAM A I R  HEATER D R A I N  
TANK 



THE BRECKINRIOGE PROJECT 
MA, iQUIPMENT L I S T  SORTED B Y  SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  - 

I T E M  NUMBER I T E M  DESCRIPT ION 

STEAM A I R  HEATER D R A I N  
TANK 

1 5 0  P S I G  B O I L E R  BLOWOOWN 
FLASH DRUM 

50 P S I G  SUSPECT CON- 
DENSATE D R A I N  RECEIVER 

TREATED B O I L E R  FEEDWATER 
TANK 

DEMINERALIZED FEED TANK 

DEMlNERAL lZED WATER/ 
STORAGE TANK 

SUSPECT CONDENSATE/ 
STORAGE TANK 

COOLING WATER HEAD TANK 

CLEAN LUBE O I L  STORAGE 
TANK 

D I R T Y  LUBE O I L  STORAGE 
TANK 

CAUSTIC STORAGE TANK . 



THE BRECKINRIOGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

I T E M  NUMBER I T E M  DESCRIPTION 

CAUSTIC STORAGE TANK 

ACED STORAGE TANK 

ATMOSPHERIC BLOWOFF TANK 

ATMOSPHERIC BLOWOFF TANK 

ASH OEWATERINQ B I N  

AS14 OEWATERINO B l N  

ASH SETTING TANK 

ASH SURGE TANK 

ASH TRANSFER TANK/ 
BOILER 1 

ASH TRANSFER TaNK/ 
BOILER O 

ASH TRANSFER TAM/ 
BOILER 2 

PAGE 257 

PHASE ZERO 
MdJOR EQUIPMENT L I S T - 1 4 2 2 2  



THE BRECKINRlDGE PROJECT . 
I I EOUIPMENT L I S T  SORTED BY SEOUENCE NUMBER 

PHASE ZERO 
MAJOR EOUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  DESCRIPT ION 

ASH TRANSFER TANK/. 
B O I L E R  2 

ASH TRANSFER TANK/ 
B O I L E R  3 

ASH TRANSFER TANK/ 
B O I L E R  3 

ASH TRANSFER TANK/ 
B O I L E R  4 

ASH TRANSFER TANK/ 
B O I L E R  4 

FLY  ASH STORAGE S I L O  

M A I N  TURBINE SURFACE 
CONDENSER 

M A I N  TUREINE SURFACE 
CONDENSER 

1 5 0  P S I G  SUSPECT 
CONDENSATE D R A I N  COOLER 

1 5 0  P S I G  SUSPECT 
CONDENSATE O R A l N  COOLER 

1 5 0  P S I G  SUSPECT 
CONDENSATE D R A I N  COOLER 



MAJOR EQUIPMENF L I S T  SORTED BY SEQUENCE NUMBER 

P W S E  ZERO 
MAJOR EQUIPMENT L I S T - 8 4 2 2 2  

I T E M  DESCRIPTION l T E M  NUMBER 

50 P S I 6  SUSPECT 
CONDENSATE D R A I N  COOLER 

50 P S I 6  SUSPECT 
CONDENSATE D R A I N  COOLER 

50 P S I 6  SUSPECT 
CONDENSATE D R A I N  COOLER 

COOLING WATER HEAT/ 
EXCHANGER 

C O O L I N  WATER NEAT/ 
EXCHANGER 

COOLING WATER HEAT/ 
EXCHANGER 

PLANT 31  M A I N  BOILER 
PACKAGE 

PLANT 31 M A I N  BOILER 
PACKAGE 

PLANT 3 1  M A I N  BOILER 
PACKAGE. 

PLANT 3t M41N BOILER 
PACKAGE 

600 P S l G  STEAM/SUPER- 
HEATER 



)r EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

I T E M  NUMBER I T E M  DESCRIPT ION 

600 P S I Q  STEAM/SUPER- 
HEATER 

OEAERATOR FEED PUMP 
DRkVE TURBINE 

900 P S I G  SYSTEM BOILER 
FEEO PUMP D R I V E  TURBINE 

9 0 0  P S I G  SYSTEM B O I L E R  
FEED PUMP DRIVE  TURBINE . 

1 5 0  P S I G  SYSTEM B O I L E R  
FEED PUMP DRIVE  TURBINE 

600 P S I Q  SYSTEM BOILER 
FEEO PUMP DRIVE  TURBINE 

TREATEO B O I L E R  FEEDWATER 
PUMP 

TREATEO B O I L E R  FEEDWATER 
PUMP 

TREATED B O I L E R  FEEDWATER 
PUMP 

OEMINERALIZER FEEO PUMP 

DEMINERALIZER FEEO PUMP 

THE BRECKINRIDGE PROJECl  

PHASE ZERO 
,MAJOR EQUIPMENT L I S T -  14222 

000000 
N A '  



THE BRECKINRIOGE PROJECT 
MAJOR EOUlPMEMT L l S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  DESCRIPTION 

OEMINERALlZER FEEO PUMP 

OEAERATOR FEEO PUMP 

DEAERATOR FEED PUMP 

OEAERATOR FEE0  PUMP 

900 P S I 6  SYSTEM BOILER/  
FEEO PUMP 

0 0 0  P S I G  SYSTEM BOILER/  
FEEO PUMP 

800 P S I 0  SYSTEM BOILER/  
FEED PUMP 

900 B S l G  SYSTEM BOILER/  
FEED PUMP 

SUSPECT CONDENSATE PUMP 

SUSPECT CONDENSATE PUMP 



MA EQUIPMENT L I S T  SORTED B Y  SEQUENCE NUMBER 

I T E M  NUMBER 

THE BRECKINRIDCE PROJECT 

PHASE ZERO 
MAJOR EQUIPWENT L I S T - 1 4 2 2 2  

I T E M  DESCRIPTION 

HOTWELL CONDENSATE PUMP 

HOTWELL CONDENSATE PUMP 

HOTWELL CONDEF(SATE PUMP 

HOTWELL CONDENSATE PUMP 

HOTWELL CONDENSATE PUMP 

HOTWELL CONDENSATE PUMP 

COOLING WATER PUMP 

COOLINQ WATER PUMP 

COOLING WATER PUMP 

1 5 0  P S I G  SYSTEM BOILER/  
FEED PUMP 

150 P S I Q  SYSTEM BOILER 
FEED PUMP 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED B Y  SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

HTEMNUMBER ' I T E M  DESCRIPT ION . 

150 PSXG SYSTEM B O I L E R /  
FEED PUMP 

600 P S l G  SYSTEM BOILER/  
F E E 0  PUMP 

600 P S I G  SYSTEM BOILER/  
FEED PUMP 

- .  

600 PSIG SYSTEN BOILER/  
FEED PUMP 

CONDENSER VACClM PUMP 

STEAM A I R  HEATER Q R A l N  
PUMP 

STEAM A I R  HEATER Q R A l N  
BUMP 

STEAM A I R  HEATER D R A I N  
PUMP 

STEAM A I R  HEATER D R A l N  
PUMP 

STEAM A I R  HEATER D R A I N  
PUMP 



M,- EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

I T E M  NUMBER I T E M  DESCRIPT ION 

STEAM A I R  HEATER D R A I N  
PUMP 

STEAM A I R  HEATER O R A I N  
PUMP 

STEAM A I R  HEATER D R A I N  
PUMP 

CONDENSATE F L A S H  ORUM 
D R A I N  PUMP 

CONDENSATE F L A S H  ORUM 
D R A I N  PUMP 

CONDENSATE F L A S H  DRUM 
D R A I N  PUMP 

BLOWOOWN F L A S I I  ORUM 
O R A I N  PUMP 

B O I L E R  FLASH DRUM 
O R A I N  PUMP 

B O I L E R  FLASH DRUM, 
D R A I N  PUMP 

ATMOSPHERIC BLOWOFF 
O R A l N  PUMP 

ATMOSPHERIC BLOWOFF 
O R A I N  PUMP 

TtIE BRECKINRIDGE PROJECT 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  



THE BRECKINRIOGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY  SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EOUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

ATMOSPHERIC BLOUOFF 
D R A I N  PUMP 

ATMOSPHERIC BLOWOFF 
D R A I N  PUMP 

SOOIUM SOFTENER BOOSTER 
PUMP 

SOOIUM SOFTENER BOOSTER 
PUMP 

SOOlUM SOFTENER BOOSTER 
PUMP 

SOOIUM SOFTENER/ 
REGENERATION B R I N E  PUMP 

SOOIUM SOFTENER/ 
REGENERATION B R I N E  PUMP 

CONVEYOR RECIRCULAT ION 
PUMP 

CONVEYOR R,ECIROULBTlON 
PUMP 

CONTINUOUS RECIRCULAT ION 
PUMP 

CONTINUOUS RECIRCULAT ION 
PUMP 



M EQUIPMENT L I S T  SORTED BY  SEQUENCE NUMBER 
THE BRECKINRIOGE PROJECT 

PHASE ZERO 
.MAJOR EQUIPMENT L I S T - I 4 2 2 2  

17EM D E S C R I P T I O N  I T E M  NUMBER 

OEWATERING B I N  AREA SEAL 
WATER BOOSTER PUMP 

DEWATERING B I N  AREA SEAL 
WATER BOOSTER PUMP 

DEWATERING AREA SUMP 
PUMP 

DEWATERING AREA SUMP 
PUMP 

SLUDGE RETURN PUMP 

SLUDGE RETURN PUMP 

B O I L E R  AREA ASH SUMP 
PUMP B O I L E R  1 

B O I L E R .  AREA ASH SUMP 
PUMP B O I L E R  1 

B O I L E R  AREA ASH SUMP 
PUMP B O I L E R  2 

B O I L E R  AREA Ask1 SUMP 
PUMP B O I L E R  2 

B O I L E R  AREA AS14 SUMP 
PUMP B O I L E R  3 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

Pl iASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  WMBER I T E M  DESCRIPT ION 

B O I L E R  AREA ASH SUMP 
PUMP B O I L E R  3 

B O I L E R  AREA ASH SUMP 
PUMP B O I L E R  4 

B O I L E R  AREA ASH SUMP 
PUMP BOILER 4 

SEAL WATER PUMP B ) I L E R  1 
7 .  

SEAL WATER PUMP E O I L E R  1 

SEAL WATER PUMP B O I L E R  2 

SEAL WATER PUMP  BOILER'^ 

SEAL WATER PUMP aOILER 3 

SEAL WATER PUMP B O I L E R  3 

SEAL WATER PUMP B O I L E R  4 

- ,  

SEAL WATER PUMP B O I L E R  4 



' PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

L I T E M  NUMBER I T E M  DESCRIPT ION 

ASH S L U I C E  WATER BOOSTER 
PUMP B O I L E R  1 

ASH S L U I C E  WATER BOOSTER 
PUMP B O I L E R  1 

ASH S L U ~ C E  WATER BOOSTER 
PUMP B O I L E R  1 

ASH SLUICE  WATER BOOSTER 
PUMP B O I L E R  2 

A s t i  SLU ICE  WATER BOOSTER 
PUMP B O I L E R  2 

ASH S L U I C E  WATER BOOSTER 
PUMP B O I L E R  2 

ASH SLUICE  WATER BOOSTER 
PUMP B O I L E R  3 

ASH S L U I C E  WATER BOOSTER 
PUMP B O I L E R  3 

ASH SLUICE  WATER BOOSTER 
PUMP B O I L E R  3 

ASH SLUICE  WATER BOOSTER 
PUMP B O I L E R  4 

AS11 SLU ICE  WATER BOOSTER 
PUMP B O I L E R  4 



THE BRECKINRIOGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  OESCRIPTIOM I 

ASH SLUICE WATER BOOSTER 
PUMP B O I L E R  4 

BOTTOM ASH BUMP B O I L E R  O 

- 

BOTTOM ASH PUMP B O I L E R  1 

BOTTOM ASH BUMP B O I L E R  2 

BOTTOM ASH PUMP B O I L E R  2 

BOTTOM ASH PUMP B O I L E R  3 

BOTTOM ASH PUMP B O I L E R  3 

BOTTOM ASH PUMP B O l L E R  4 . 

BOTTOM ASH PUMP B O I L E R  4 

F I R E  WATER BOOSTER PUMP 

INDUCED DRAFT FAN 
DRIVER 



MAQ :OUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

I T E M  NUMBER l T E M  DESCRIPT ION 

INDUCED DRAFT F A N  
DRIVER 

INDUCED DRAFT F A N  
DRIVER 

INDUCED DRAFT FAN 
DRIVER 

FORCED DRAFT FAN 
DRIVER 

FORCED DRAFT FAN 
DRIVER ' 

FORCEO DRAFT F A N  
DRIVER . 

FORCEO DRAFT F A N  
DRIVER 

TRANSPORT A I R  BLOWER 

TRANSPORT A I R  BLOWER 

TRANSPORT A I R  BLOWER 

TRANSPORT A I R  BLOWER 

THE BRECKINRIDGE PROJECT' 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

000000 
NA. 



i 

MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

I T E M  NUMBER I T E M  DESCREPT~ON 

TRANSPORT A I R  BLOWER 

TRANSPORT A I R  BLOWER 

TRANSPORT A I R  BLOWER , 

TRANSPORT.AIR BLOWER 

SEAL A I R  BOOSTER BLOWER 

SEAL A I R  BOOSTER BLOWER 

SEAL A I R  BOOSTER BLOWER 

SEAL A I R  BOOSTER BLOWER 

SEAL A I R  BOOSTER BLOWER 

SEAL A I R  BOOSTER BLOWER 

SEAL A I R  BOOSTER BLOWER 

THE BRECKINRIDGE PROJECT 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - I 4 2 2 2  



8 . -  - - - I  EQUIPMENT L I S T  SORTED BV SEQUENCE NUMBER 

I T E M  NUMBER I T E M  D E S C R I P T I O N  

SEAL A I R  BOOSTER BLOWER 

AERATION BLOWER 

AERATION BLOWER 

TRUCK CHUTE EXHAUST F A N  

TRUCK CHUTE EXHAUST F A N  

M A I N  POWER TURBINE 

M A I N  PbWER .TURBINE 

ELECTRIC  GENERATOR 

ELECTRIC  GENERATOR 

J 

COAL GALLERY CONVEVOR 

THE BRECKINRIDGE PROJECT 

PHASE ZERO 
,MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

COAL GALLERY CONVEVOR 



THE BRECKlNRlOGE PROJECT 
MAJOR EOUlPMENT L I S T  SORTED BY SEQUENCE trUHBER 

' . 
PHASE ZERO 

MAJOR EQUIPMENT L I S T - I 4 2 2 2  

I T E M  DESCRIPTION 

! 
DUST COLLECTOR 

DUST COLLECTOR 

DUST COLLECTOR 

DUST COLLECTOR . 

DUST COLLECTOR 

COAL STORAGE S I L O  

COAL STORAGE S l L O  

COAL STORAGE S I L O  

COAL STORAGE S I L O  

COAL STORAGE S I L O  

COAL STORAGE S I L O  



L EQUIPMENT L I S T  SORTEO BY SEQUENCE NUMBER 
THE BRECKINRIDGE PROJECT 

PHASE ZERO 
.MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  OESCRIPTION 

COAL STORAGE S I L O  

COAL STORAGE S I L O  

COAL STORAGE S I L O  

COAL STORAGE S I L O  

COAL STORAGE S I L O  

COAL STORAGE S I L O  

PULVERIZER GRAVINMETRIC 
FEEDER 

PULVERIZER GRAVINMETRIC 
FEEDER 

PULVERIZER GRAVINMETRIC 
FEEOER 

PULVERIZER GRAVIMETRIC 
FEEOER 

' PULVERIZER GRAVlMETRlC 
FEEOEli 



MAJOR EQUIPME,NT L I S T  SORTED BY SEQUENCE NUMaER 

PHASE ZERO 
MAJOR EOUlPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  OESCRIPT IOV 

PULVERIZER G R A V I M E T R I C  
FEEDER 

&LVERS ZER GRAVIMETRIC 
FEEOER 

PULVERIZER G R A V I W E T R I C  
FEEOER 

PULVERIZER GRAUIEOI(ETR1C 
f EEDER I 

PULVERIZER G R A V I W E T R I C  
FEEOER 

PULVERIZER G R A V I W E T R I C  
FEEOER 

PULVERIZER QRAV lPETR lC  
FEEOER 

COAL SURGE B I N  

ANION BEOS REGENERANT 
ASSEMBLY 

CATION BEDS REGENERANT , 
ASSEMBLY 

SUSPECT CONDENS# TE 
F I L T E R S  REGENERANT ASSEM ' 



)r EQUIPMENT L I S T  SORTED BV SEQUENCE NUMBER 

I T E M  NUMBER 

THE BRECKINRIOGE PROJECT 

PHASE ZERO 
.MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  DESCRIPTION 

ELECTROSTATIC 
PRECIPITATOR 

ELECTROSTATIC 
PRECIPITATOR 

ELECTROSTATIC 
PRECIPITATOR 

ELECTROSTATIC 
PRECIPITATOR 

COOLING WATER CHEMICAL 
FEED TANK 

SUSPECT CONDENSATE 
F I L T E R  

SUSPECT CONDENSATE 
F I L T E R  

SUSPECT CONDENSATE 
F I L T E R  

SODIUM ZEOLITE 
SOFTENER, 

SODIUM ZEOLITE 
SOFTENER 

SODIUM ZEOLITE 
SOFTENER 



THE BRECKINRIOGE PROJECT 
MAJOR EOUIPMENT L I S T  SORTEO BY SEOUENCE NUMBER 

PHASE ZERO 
.MAJOR EOUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  DESCRIPTION 

DEMINERALIZER CATION 
U N I T  

DEMINERALIZER CATION 
U N I T  

OEMINERALfZER CATION 
U N I T  

DEMINERALIZER CATION 
U N I T  

- .  

OEMINERALIZER ANION 
U N I T  

DEMINERALIZER ANION 
U N I  T 

DEMINERALIZER ANION 
U N I  T 

I 

OEMlNERALIZhR ANION 
U N I T  
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4.1 Data Sheets f o r  Columns and Pressure Vessels 

31-DS-C-1: 900, 600, and 150 p s i g  systems Deaerator  (31C-101, 102, 
103) 

31-DS-C-2: 900 p s i g  B o i l e r  Blowdown F l a s h  Drums (31C-104 A, B, C, D) 

31-DS-C-3: 600 p s i  g Boi l e r  Blowdown and Condensate F l a s h  Drums 
(31C-105 A, B, C, D, 106 A, B, C, D, E, F, G, H )  

31-DS-C-5: Steam A i r  Heater D r a i n  Tanks (31C-107 A, B, C, D) 
. . 

31-DS-C-6 : 150 p s i g  B o i l e r  .Blowdown F l a s h  Drum (31C-108) 

31-DS-C-7: 50 p s i g  Suspect Condensate D r a i n  Receiver (31C-110) 















-".J 

4.2 Data Sheets f o r  Tanks 

31 -DS-D-1: Treated Boi  l e r  Feedwater Tank (31D-101) 

31-DS-D-2: Deminera l izer  Feed Tank (31D-102) 

31-DS-D-3: Demineral i zed  Water Storage Tank ( 3 1 ~ - 1 0 3 )  

31-DS-D-4: Suspect Condensate Storage Tank (310-104) 

31-DS-D-5: Cool ing Water Head Tank (31D-105) 

31-DS-D-6: Turb ine Lube O i l  Storage Tanks (31D-106, 107) 

31-DS-D-7: Caust ic  S torageTank (310-108A, B) 

31-DS-D-8: Ac id  Storage Tank (31D-109) 

31-DS-D-9: Atmospheric B lowof f  Tank (31D-110 A, B) 

31-DS-D-10: Ash Dewatering Bins (310-111 A, B) 

31-DS-D-11: Ash S e t t l i n g  Tank (31D-112) 

31-DS-D-12: Ash Surge Tank ( 3 1 ~ - 1 1 3 )  

31-DS-D-13: Ash Transfer  Tank (310-114 A, B, 115 A, B, 116 A, B, 
117 A, B) 

31-DS-D-14: F ly Ash Storage S i l o  (31D-118) 















I I 
I I I I 

TANKNO. CAUf;)T/C STOPAGE TANL VENT NOZZLE 1 4" 
SIZE. D l k  X HEIGHT RIM VENTS 
CAPACITY 142 GAL. BBLSI 13338 GAL. MANHOLE - 20" 

MANHOLE -COMB. EMER. RELIEF 
BOlTOM TYPE PONTOON MANHOLE - 20" 
FILLING RATE 
EMPTYING RATE ROOF DRAIN. FLEX. PIPE 
BEARING PLATES BLANKET GAS INLET - Y' FLG. 

15 
DRAW.0FF SUMP a GAS BLANKET PC 2" FLG. NOZZLE 
WATER DRAW CONN. ? ' AUTOMATIC BLEEDER VENT 
STORAGE TEMP. OF ~ , . J / N U M  60F % AUTO. GAUGE FLOAT WELL & COVER . 
CORROSION ALLOWANCE 2,1 AUTO. GAUGE INSPECT. OPEN. &COVER 
DESIGN METAL TEMP. -OF MIN.IMAX. -20 Zo 0 LEVEL GAUGE CONNS. 
DESIGN SPECIFIC GRAVITY a 

' AVERAGING TEMP. BULB CONN. 
TOTAL NET WORKING CAP. /Zoo0 dl. AUTO. GAUGE FLOAT STILLING WELL 
MINIMUM NO. OF TANKS 
GAS BLANKET - MIN./MAX. IN. WATER 

HIGH & LOW PRESS. ALARMS - 
5 PRESSURE VACUUM RELIEF VALVE 

OPEN VENT IWlTH RETURN BEND) 9' 
OPEN VENT IMUSHROOMI 

I  I I INSULATION 
1 SAMPLE COOLER 

PAINTING I YES I I c-cnsco an., c n a  a r t . s r c o . r  r m n ,  

cmsnc STOPAGE TAME 

BECHTEL 

A BP&&INRIDG€ PEoJK r LLI. I ~ n r l n .  r u n  r - e n  t s n  a I ~ u L L E Y  A PLANT- 31 
A , p".""".""." I I 1 1 1 1 1 1  

TANK STRAPPING 
C D C P I C I P I T I ~ L I P  I r n .  /A1 I TANK DATA & I 

--A 1 ,  LIST OF APPURTENANCES 

A /SSuE FbR PHASE PEE0 \ IW I.. u m m  I.. 01. - .." -. . .-. --- .... a - 
:tz' *+' & 1 / $ l Z Z  3 1 - 0 5 - 0 -  7 0 













I I I LADDER WICAGE I YES (1 

I SUCTION NOZZLE PLATFORM I ' I E  5 
SUCTION NOZZLE WI1"COUPLlNG ROLLING LADDER WISELF-LEVEL TRDS. I 
FILL NOZZLE GROUNDING LUGS 1 

NOTE 

M ~ .  : 31- 0- t t 4 A  k g  

ALL FLANGE% 1% 6 F.6 

n ) A - r ' c  C . 3 . R  & ' ' ~ H , c x  

AAlNTlNG .l*C PIC I, 
E t a Y B m E g  

BOTTOM PLATE COATING 

A WINDGIRDERS 
TANK STRAPPING 

Z w SPECIFICATIONS 

FOUNDATION CoNCXETE 
i: 0- 
ul- 

: E 





4.3 Data Sheets f o r  Exchangers 

31-DS-E-1: Cool ing Water (31E-103 A, B) 

31-DS-E-2: Suspect Condensate (31E-104 A, B, C) 

31-DS-E-3: Suspect Condensate (31E-105 A, B; C) . 

31-DS-E-6: C i rc .  Cool ing water ( 31~ -108  A, B, C) 



SURFACE CONDENSER D A T A  SHEET 

customer  EP EC Y I  N R I D 6  E 
~ r o j e c t  ~ o c a r i o n  KEN T i / C  E \/ Manufacturer 

Plant ;bt 3/ . Cond. No.  31-z- /034 4 Req. No. 

ServtceOf U n i t  C3CLIW/J !IJ/I-F,? 3 / - F - / c ? g  I~ " "NO.  31-E-/03& $ /03S 
Size Horizontal  NO. Requi ted 2 - - -  - - -  - 
Surf (Eff /Grossi  25 430 / 260 70 f t2 

/ PERFORMANCE -. 
F l u i d  A l loca t ion  Shellside 1 Tubeside 

F l u i d  Circulated I w e t  Steam 

23 

24 

25 

26 

- - . . - - . . . - - . . - . - 
29 Tubas I H o w e l l :  Ih - 

27 

28 

Vetocitv A I Iow~CJIC.  fr/sec 

Press. Drop.  Allow/Calc. PS i 

Tranotar Rate, Service Clean ~rv/h.*?. OF - 

CONSTRUCTION 

-- 

36 Length, effective: f t  Overall: f t  1 

30 

31 

32 

30 
qr 

- -- - 

Mater ia l :  Tube Pitch: i n  Tube support  plates 

lmoingemcnt Sections: /A/ AAD V E  Number:  

No.: OD. in. Thk: BWG Material: C.S. Thickness: in. 

- / - 1 - 1 -  1 7. 0 1 7.0 1 7.0 1 70 

- - 

Lengrh, effective: f r  Overall: f t  

Material: qc' /C && - /VA' Tube Pi tch:  i n  Steam inlet  neck and exhaust connect ion 

Tube - Tubesheet Joint: fa L ED Mater ia l  

Waror boxes & Covers Thickness: Number  o f  sections: 

Mater ia l  (Water box) :  0. 5. ASf/tt A- 785 gm/)E C Connect ion t0:sheIl -{:$~::l Or Turbine 

Marerial (Coverr l :  Heiqht - r o o  o f  water box  flange t o  turbine Exhaust Including 

Cleanliness Factor B5 3 
Heat Exchanged 2 22 X / O  . Btu/h,MTD OF 

--.. . - 

- . - - - - . . . 

Oivided or  non-div ided: D/ V/DED expansion jo in t  ( i f  any): 

Design pressure: 80 psig Temperature /5& OF Provision fo r  vertical expansion (condenser hung); 

Nozzles Number  and So:e - Inlet :  Our let :  ,y& " (spring supports)(expansion jo int) :  

Shell: Spr lng supports Type:  

Mater ia l :  5. A 5 7 ~  A - 28 5 (;PA b E C Expansion jo in t  Type: . 
Thickness: 3 / ~  i n  Number  o f  sections: 1 Material: 

Provision for tube expansion Height: Ends - (Flanged) (Welded) 

Number  and size o f  venting connections: / X 4 '' 

. 

17.0 1 / 7. 0 / 

Ma in  Condenr ing Sections: 

NO.: 6050 OD: 314 in. ~ h k :  1 8  BWG 

44  Length, effective: f t .  Overall: tt 

Material: -73 - /c cz , #A Tube Pi tch:  i n  

Gas Removal Sections: ,,I# // & V E  
No.: nn: in. Thk.: BWG. 

Design pressure /5 psig Temoarature /SO OF A n d  ~ u l l  v a c u u m  P?/n/T 3/ 
A DATE BY CH PE qw JOB NO. DRWG. NO. REV > 
A a 
A I V 7 4 ~ n  / S S U k D f i W  P ~ J A S E  Z F R D  A& 4 /,ulHv* '4'" OS-'-/  0 

/ 

Type: ~ a o a c i t v :  Z 8 m  GALLONS 
Material: 

f h i c k n e s r .  

Tube sheets 

Number and size: 

Mater ia l :  M U N  7 2 Thickness: in. 

F O R M  9 0 8  (1  1/79) 



SURFACE CONDENSER DATA SHEET (CONTINUED) 

55 

56 

57 

58 

59 

Steam Jet Air  Eiectorls) 51- H- / o \ A  4 3 i-,q - /0/ 3 ( owz .God z.4.Z.V ,=I-,c ~ 8 ~ 1 ~  :L "; 
Total  number o f  Eiecror Unirs: , 

Size and woe:  No. of rlemenrs: dIvE No. o f  rtagw: =,a, ,'. 
Surface Inrer-and After-Condensers mop,& 

Ooerating Condit ions and Performance 

60 

6 1  

62 

63 

64 

65 

66 

Design caoacirv - 100 oer cent - 
Suct ion pressure: 3.5 in. ~ g .  aias ~ u c t i l n  temoersrure: J Z D .  & OF 

Orv air leakage: z5 SCF M corresoonding r o :  l b  per h 

Nan-condensible gases other than air leakage: AclE.!cr.!~~ l b  per h 

Associated =turat& water vaoor: Ib  per h Total garvaoor mlxrure: Ib  per h 

Oerign caoacitv each element,: 25 ' C - P ! .  per cent 

Number o f  elemenrs o o e r ~ t i n o  for 100% caoacirv: -A,C 

69 

70 

71 

7 1  

- ~ 

Max imum #nit ia l  pressure: .-- - . , , prig Total  remo: 5 .&, OF 

Min imum ooereting pressure iat.nozzles): Zc ., psig r o r e l  terno: 2.5 2 OF 

Steam Consurnorion (100 oer cent design caoacitv): /'C.$;3 ~2%~~::': l b  per h 

Inter/After Condenser Oata 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

06 

87 

88 

89 

90 

9 1  

02 

33 

94 

95 

96 

97 

98 

99 

100 

lo l  

102 

103 

104 

105 

106 

107 

108 

109 

110 

1 1  1 

- p~ -- - - - 

Surface= f t :  Infer.Condenser After-Condenser 

Hear Exchanged Btu/h Inter.Condenser Afrer.Condenser 

Tubes. No: 00 in  Thk BWG: Length (Effective-overall l f t  

Tube-Tubesheet Joint: 

Cooling Water (condensatel (raw waror): 

M in imumf lowrequ i reda t :  . Per cent design capacity: Ib /h  

Max imum derign f low: Ib/h 

Pressure droo a1/3wable/calcul;lted psig 

Shell/Warer boxes - Design pressure / pr ig Oesign. Temperature / OF 

Meterlala: 

Suct ion chambers: 

Diffusers: 

Steam nozzles: 

Sredm checrc (nozzlo he ids l :  

Condenser shells: 

Wator chambers: 

Tube sheets: 

Tubes: 

F itt ings and Accessories included 

A i r  leakage rnerer: 

Orher: 

Hogging Ejectors P J O ~ E  - 

1StoamJ ". Operated. Number oer condenser S i re  

Ooeratinq Condit ions and Performaqce 

C5tiscitr: l b  per h dry  air at  in. Hg abs Suction P r o a r e  

Steam consumption: l b  per h at ps i9  OF 

M a x  imum design steam condir ions: ~ s i g  OF 

Consumption: A i r  SCFM at ps ig  Wetcr l b l h r  at ocig 

Fit:ings and accessories included: 

P r im t l g  Ejecrorls) EJONF 

(Steam) (A i r )  IWaterl Operated. Size 

Ooerating Condirions and Performance 

Caoaciry: Ib  oar h d r y  air ar in. Hg abs Suction Pres l l re  

Steam consumotion: ~b per h at psig O f  

Uax imum design steam conditions: Prig OF 

Consumotion: Aer SCFM at . Psig Water Ib/h ar pr ig  

Approximate weight: - 
Conoenser Dry  ~ b .  Ejectors: P r ~ m ~ n g  - 

F loooed ~ b .  Hogging 10. 

A i r  I b .  

3;- & ;. > =  - ,, 
DATA SHEET REV. C SHEETA OF A 



HEAT EXCHANGER SPECIFICATION SHEET 
I 1 

EXCHANGER 
MANUFACTURER 

I I 
22 

23 

2 4 .  

43( FLOATING HEAD COVER IMPINGEMENT PLATE (YES) IN01 

44  

46 

a 
49 

y) 

51 

TEMPERATURE 'FI 3&&. 0 
OPERATING PRESS. 

I ' 216.S 
IPSIAI~PSIG~ 1 5 3  I /43 

NO. PASESISHELL 

BAFFLESCROSS TYPE X CUT IOIAIAREAI SPACING 

BAF FLES-LONG SEAL TYPE TUBE SUPPORTS 

INSUL  THK.: SHELL CHAN. EXPANSION 1OINT 

- . - -  

c o o ~  REQUIREMENTS ASMP v r l l  STAMP F E S ~  I N ~ !  TEMA cWss I SPECS 

WEIGHT: EACH SHELL BUNOLE FULL OF WATER 

REMARKS: MARK ISRI AND PERCENT IRTI AS REQUIRED 

54 PL~NT- 3/ 

/8/. 0 I W3.g 
90 I R n  

OATE 

a m ]*/at 

2 
6. 91 

/O 

2 

/O 1 /2 
2s 

26 

I * C  SF. vow- Ism I.l7*I 
/$sub f i , ~  PHME 

VELOCITY FTISEC 

PRESS. DROP. ALLOWIWLC. PSI 15 
/ s- 27 

B y  

YL 

FOULING RESISTANCE 

28 

29 
30 

31 

a 
33 

34 

35 

36 

37 

38 

19 

4 0  

41 

42 

C&& 

9ia 

HEAT EXCHANGE0 2-96 Y / 0' U T O O J  I 86f;6br?D 'F 
TRANSFER RATE. SERVICE 325 CLEAN 6 3 5  BTUIHR. S Q  FT. 'F 

- CWSTRUCTIW 

PE 

up 

TUBESIDE 

/ I Z 2 5  
3 7 0  
O . / Z ~  

1 . SHELLSIDE 

OESIGNKEST PRESS. PSIG! I % 

JOB NO. 

/ 4 Z Z Z  
-1% 

w* 

3 76 
0- / z  5 

DESIGN TEMPERATURE 'F 

CORROSION ALLOWANCE I N  

ORWG. NO. 

0s-E- 2 

CONNECTIONS 

SIZE 

RATING 

REV. ' 

0 

TUBES NO. 160 00 /v4 " THK IM IN IAVG l / '  BUG LENGTH /9.Z ' PITCH /YHa'%~0w --c 4 p 0 (0) 
TUBEMATERIAL 96-4 & - N ~  - 

TUBE-TUBESHEET JOINT - 

SHELL C.5. I0 27# 00 SHELL COVER IlNTEG.1 IREMOV) 

CHANNELiBONNET CHANNEL COVER 
TUBESHEETSTATIONARY TUBESHEET FLOATING 

r 

4" INLET 

OUTLET 
8 ID 

4 " 
I D  

/ T O *  PF I /a# & 



HEAT EXCHANGER SPECIFICATION SHEET 

EXCHANGER 
MANUFACTURER I 

2 

3 

4 

5 

PLANT 3 / -  &wER P-7 EXCH. N O . ~ / - P - / O S - A  C REO. NO. 

SERVICE OF UNIT SUSPe- . C ~ D E I / S # T E  ITEM NO. 
SIZE Z9-x 22'-6" HOE/7, IHORIZ,- CONNECTED I N  SERIES #ARALLEL 

SURF JUNIT IEF F!GROSSl / t o $ /  /Z 3& SHELWUNIT  I SURFISHELL (EF PIGROSS) 

- .  ~ 
6 I PERFORMANCE OF ONE UNIT 

2 .-.... -..-.-..- ' I  L d W . j  I 202.0 1 /sad& 
23 t OPERATING PRESS. IPSlAl ( R I G ) (  5 3  1 43 I 10s 1 95 

/ a h 0  

2 4  I NO.PASSE 

7 

8 

9 

13 

37 

18 

8 9  

20 

FLUID ALLOCATION 

FLUlO C:RCUIATED 

TOTAL FLUID ENTERING LBlHR 

- NONCONO LBIHR. MW! - 

NBESIOE 

CavA!WS+7E 
76994 

I N  
S 

OUT - - 10 

11 1 LlOUlD 

12 1 VAPOR LBIHR. MW 

SHELLSIDE 

~ C I  @ A / O & S I Q T L & m  
413614 

21 1 I 

GRAVITY. LIQ 

VISCOSITY. LIQ u / e - w ~  
TWERM. COND.. LIQ m / ~ e -  Fr PF 
SPECIFIC HEAT. LIQ Bruly- 

25 

2 6 ,  
77 

. A  

EI 

JO 

31 

I N  - 
- 

14 

1s 

16 

I 

OUT - - - 

- - 

Q I DESlGNITE9 PRESS. PS'GI /bd I / S Z )  

33 DESIGN TEMPERATURE -F i 3- 
34 1 CORROSION ALLOWANCE 

INLET I 6" 

FLOATING HEAO COVER . IMPINGEMENT PLATE IYESI IN01 

BAF FLEXROSS ~ Y P E  x CUT IOIAIAREA) SPACING 

- 
7CP994C - 

STEAM 

WATER U / U ~  
FLUID VAPORIZEOICONDENSEO ' 

- 1 - 
41 3& 14 7 L s 9 9 6  

I. 00 / - O D  

VELOCITY FTISEC 

PRESS. DROP. ALLOWICALC PSI 

FOULING RESISTANCE 

/so I Z Z C  
3- 

I' 1 

~ 9 1  RATING 

CODE REQUIREMENTS STAMP.tYES1 lNOl TEMA CLnSS SPECS 

WEIGHT: EACH SWELL BUNDLE FULL  OF WATER 

50' REMARKS: MARK lSRl AND PERCENT (RTI  AS REQUIRED 

- I - 
- 

PI 36 14 - - 
/ S  66 
/. 041 
0 . 3 6 4  

0.S81 
0 . 3 9 6  

- - lNI 0. /25  0 - / 2 5  

l OUTLET f. " I R " 
Y Y 

- 
- 

/$ 00 
0.871 
01 3 6 2  

0.724 
0 . 3 9  4 

HEAT EXCHANGED 2.25 X /O 7 BTUIHR: M ~ ( C O R R ~ ( W T D I  62.7 T ~ 

TRANSFER RATE. SERVICE p~~ 311 CLEAN 5 8 2  - BTUIHR. SQ FT. 'F ' 
CONS-TRUCTIW 

1 SHELLSIDE I TUBESIDE I 

. 

/. db /. O/ 

5 .82  

l/so* 5 1 
a TUBES NO. /a$ OD / 1/4" THK IMlNtAVGl /4  6% LENGTH a*/* PITCH / R L 8 ' F ~ 0 ~  - d A V/c/ 
B TUBE MATERIAL ?o-/o &- N2 TUBE-TUBESHEET JOINT Rb&.bQ 

46 

a 

h b O  I /.m 

40 

41 

42 

l0 1 8. 8 

SWELL C ,  5 10 29"00 SHELL COVER IINTIG.) IREMOVI 

CHANNELBONNET CHANNEL COVER 
TUBESHEET-STATIONARY TUBESHEET FLOATING 

sac sr. C O I I .  l a .  (.l7.) 

PfRAtr 3/ 

/O 4 . 0  

:&  

b . & / .  0. -5 

c 

A i DATE ! IBY 

CA! I 
, A 7 1 5 FOR PHAS 2 . ~ 4  I YL 

WL DRWG. NO. PE Fk5,! )OB NO. 

96 

REV. 

0 s - E - 3  

ui' !**I I / Q Z P Z  0 



HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER AND 
1 I ~ R o x c r  L o c A n O N  BRZ"INRIDG~ k ~ .  TVCXY EXCHANGER 

MANUFACTURER 

~ x c n .  NO. %/ - .& - /&RA REQ. NO. 1 

- - - -  - 

8 FLUIO CIRCULATED I Ut5MfffERAOzED WATER r~ /C&. CCDOL/NG WATER 
'/NrY/j 9 TOTAL FLUID ENTERING LBlHR 1 650,000 /, 0 34 OdO 

- . - . - - - . - -  - 

7 R . U  3 / -  E- /08 C ITEM No. 
o 
5 
6 
7 

- 
43 I FLOATING HEAD COVER IMPINGEMENT PLATE IYESl INOl 1 

S I Z E Z S u  x 3 9 ~ ~ : 4 , ~  TY?E ffOmZ- IHORlZlVERTl CONNECTED I N  SERIES #ARALLEL 

SURF.:UNIT IEFFIGROSSI 3492/3534 SHELLSlUNlT / SURF!SHELL IEFFIGROSSI , 
PERFORMANCE OF ONE UNIT 

FLUID ALLOCATION 1 .  SHELLSIDE I TUBESIOE 

31 

' 33 

34 

35 

37 

38 

r) 

40 

41 

42 

OESlGNlTEST PRESF. P S ~ G  

DESIGN TEMPERATURE -F 
CORROSION ALLOWANCE IN 

44 

46 

46 

BAFFLESXROSS TYPE X CUT ID lA lAREAl  SPACING 

BAFFLESLONG SEAL TYPE TUBE SUPPORTS 

INSUL  THK.: SHELL CHAN. EXPANSION 1OINT 

48 

49 

Y) 

51 

SHELLSIDE 

/& I 150 
150 

0./75 

CODE REQUIREMENTS STAMP (YES1 (NO) TEMA CLASS SPECS 

WEIGHT: EACH SHELL BUNDLE FULL OF WATER 

REMARICS: MARK lSRl AND PERCENT IRT) AS REQUIRED . 

5 4  

TUBESIDE 

80 1 120 
/50 
o./zs 

CONNECTIONS 

SIZE 

RATING 

nac  src  r o n m  I M D  laI7aI 

PrAhlf3/ 

TUBES NO. 750 OD !/z /N. THK I M I N I A V G I / ~ ~ ~ L E N G T H  36 PITCHS/~NFLOW - 4 A Olol 
N E E  MATERIAL - & c. N; TUBE.TUBESHEEf JOINT ROLLED - 
SHELL c. 5. 1 0 ~ ~ ~ 0  SHELL COVER IINTEG.) IREMOV) 

- 
CHANNELl8ONNET .CHANNEL COVER 
TUBESHEET-STATIONARY ' TUBESHEET FLOATING 

/o 
/o 

1- * E k .  

@ 

- 
l N LET 

OUTLET 
R 

/50# FE 

* 

A I DATE I 
.A1 I 
A ll/n& /SSuE PNASE .z&- 

REV. ' 

0 
BY 

k k  

kwr CH W B  NO. 

/4222 
PC 

@ 

ORWG. NO. 

0 s - E - 6  



4.4 Data Sheets f o r  F i r e d  Heaters 

31-DS-F-01: 600 p s i g  Steam/Superheater (31F-104 A, B )  

31-SP-A-01: Duty S p e c i f i c a t i o n  f o r  B o i l e r s  



FIRED HEATER OATA SHEET 

mrn PCr !,ah) -?-?)J:"': ", = ! ) E l :  - I ) ( = .  Mmufa~um 
Loadon % E ) ) T l J f  KY Equip No '-1 - F -  102 L . 3  

Rsq. No. 
n 

Unit 
ltam No. 
T y p  of H e m  ,GPS 

HEATER PERFORMANCE. 

H+.nrS.crbn ............................................ 
Smio ............................................ ......................................... Fluid Nmn 
Hem Abarptia,. .........a i .... ; ............ .mm B t w h  
F l a R m  ...................................... lbh  
Presmm 0- (Allowabh - CleanKarkQ) .................. .psi ...... .......... . Rsan Drop ~C3aJ.tad CIear/Farlrd) ; .mi 
W i n g . A l l w n a .  .................................. in 
A- Radiant Flux Oe . (At lor r .bk t .  ........... B t u M  ft 

Radiurt Flux Oemiry Cda~hmdl ........... Bhr/h-~q ft 
M-hum Radium F l u  Oaity. .................. h i h q  ft 

. ................. Auar~.Comsction F l u  W t y .  BtwW ft 
V.kciy  Lirnirnion. ........... , ................. . ~ S U  ........... Haimvm At- i n d m  Film T-r, .OF ...... ........... ... F ~ J ~ W .  ~ainana ;.. , B G - ~ F / B ~ ~  

lnkr bndhknr: .................................. Tempr-.. .Of A Z L  
m-. .................................. 1P*' . + 
LiW Flaw. .................................... Ibh ............................... Vapor Flow : ..... Ibh  1572T9 
Damhv. Liquid (Vapor) A t  P&T ................... ; JWeu ft 
Gloriry.Li9uid.. ......................... S O C ~ S O O F  

v m  ......................................... d w c  A ............................ Vroorirv, Lbuid (Vapar) .CP ...................... SOacific Liquid (Vapor) Btuilk OF 

6- CondMonr: 
Tmprm. ........... ; ........................ .OF 
Rrmus.....................,............. (Oi9) 

. . m i d  Flow. .................................... Ibh 
V v F l  ow..................................... IWh .................... D.rairv, Liquid Napor) At P & T  . l b h  ft ......................... Gmwiw. Liquid. .(SO GI a 6 0 ° F )  

Vapor.............................'..........mobwt 
V l w ,  Liquid (Vapor) ............................ .CP 
!jaaitie ~ m .  Ljquid IVapar) ..................... W ~ P F  
codmhity, W d  tVamwl ................. ~ t u - f t h - ~  O F  

A d  ad S p a  -rl Rquiremsno: 
O l t .  sheme rafrreno for v-ritrtion arrw. 

JOBNO. 14-2-5 

OATA SHEET REV. 

H,.,+' 31 - ~ 5 - F  - ;>; 13 

SHEET 1. OF 



aMBUSTION AN0 FUEL DATA 

.............................................. T y p o f F  ud 
E x w A l r  ...................-.........................% ......................... Cakuhd Hen R & u .  mm BNI)\U.HV) ............................. calarlmd Efflti.cry, P a c l m  (LHV) ..................... Guuantaad Efflcimcy, Pwwnt (LHV) S.. N a m .  ...................... R d i . d o n  Los Peram o i  Heaz R o k s  (LHV). ....................... F l u  Gr Temp. b i n g  A d i m  S.erlon. .OF ..................... ~ t w  G r  ~ o m p  1- comocr&n -ion. .OF' ..................... Ftw  Gar Temp (Unarrtlaninq Air H , a .  .Of .................... Flu b ~ r r  ~ebciryCorn. S.ai#,. lwm foac ............................ y a m  fK .................. ............ A l M A b o v s S a  l . 8~4 . .  .... ft' ................. ... ......... . Air Tmesraum. bmkutian .-. - .Of 

Air Tampsmum. O m f L  ............................. '. ..... PF 
in H+ Minimum fwnscr O r a f t f l w d o n  ....... ; ................... ..................................... at 8wnm .in H20 

Non:AFwbSavinqsof mm8twh FudVakues . 

i Will Ottrc a$tQ)O imrsrr in mm E N  
F w n r r c c s  ( E d )  

. . 

Sodlum. . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . - . . . . . . . . . . ~  ........................................... WComan ;ppm 
A* ................... ;...........................%* 
Sulfur ............................................ .3bw 
H-. .........................................-.%w 
Carbon .............................................%w 
N i a o g e n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . % m v o l  
Ow g.n.............................................%WC 

99. 

loa 



MECHANICAL DESIGN 
COIL DATA 

Plot L i m i a t h  Hlnimurn Stack Height 
T u b  Length Limbtiom 

w: 
Coil 
H ~ ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -.............. ................................ 0- B u i s  for Wall Th- 

Weld lnspcrlon R a q u i r w n ~ ~  X - r y  or 0th.n. ........... .:. ........ ................... Maximum Wail Tanpna rn  (CJcrrlptadCI..n) . O F  .................... Maximum Wall T mprnun (0erigrrFoul.d) .OF .......................... Inside F  ihn Corff ki.m. Btu ih - -OF  sq ft 
O m l l  H m  Tnndu CorMcLm. ................... 8 m h - O F  sq ft ....................... Canscnd Mun Tmprr(urs Oiffsrano . O F  

B n T u b a .  TatJ E d  Surtao.. ................ ,. ....... 4 ft 
ExonbdSwfaaTubn.TadExeordSurfaa.. ............... aft 

Tubs Vmics) w HorimmJ. ................................. ........................... Nwnb.r of Ftarr Parrr/TubaPa P a  .................................. E-Tub .Lm. .  f t  ....................................... Bam Tubq. Nun- .............................. Exdnd.d Surko TutWr, Numbn. ................ Tub. Sosdng, Csma to Cama (Staggmd) (In Lim) in 
................................ T u b e b n m t o F ~ W d L . .  in 

T u k r  
M m a f d  (ASlW Spdffadan a d  Grid.) ...... ; .................. ........................................ Omid. Dlmsra in .......................... W U  Thidrrrs~ (Mfnimwn) (Awngo) in ................................... 0mJlTUb.Langth. ft-h 
Daeriotbn of Exgnbd Swha: 
Ty p................................................... 
F i n d t u I M  mrW..................................... ?. ....................................... Fin w Stud Mmrid  ................................... Fin or Stud Oimmriom in ................................... Fin or Stud Dimsnriora in .................................. Fin or Stud Soaeiq. .m in .................................. Fin or Stud Spacing. .per in 
Maximum Fin or Stud Temprmus .......................... .OF . .......................... Maim- Fin or Stud Tampwmurm .OF 

PlupTyp. H a d m :  
Localon ............................................... ..................................... Manufacnrm and Type 
N o m i ~ l R I t i n e  .......................................... .................................... W d d d  or Rolled Joint.. 

in. 
158. 

A 

159. -NO. I'','~ - i  P,,' 0 a t a ~ ~ - :  - - s h a  10fL 



MECHANICAL DESlGN 
(CI)fL DATA) 

R.arm- - .............................................. - - (m-fhbenrd-. .......................... 
w.L)ThicLrrorsek.dw, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ............................... Loerian (Innmad) (External). ......... P l p  M d a  ( A m  Sprdfknion a d  Grod.1 .......... ;. ......................... wpll Thickness (Minimwn) (Avuqo) in 
Fl- Mrrsriai (Am !Sadlacion and Grad.). .................... 

..................................... Flu*)r S i  and Razing. 

Termids or Mmifo#r: 
l&miaft...........'.................................... .................................. ( W d d d )  (Flurgrd) ...................... .. Wail Thickrnm (Minimum) ( A m )  ; in 
F l m  Ma&& ( A m  Soaciflcaian and Grade). ................... 
Fl- S i u  and Rining. .................................... 

Tub. Sucpom: .............................. Locrrion (End) (Top) (8athrm). ........................ Mawid  ( A m  Spsdficaion and Grade) 
Web Thidcnao ......................................... in ................................ I nrultion. Typo and Thidma6 .................................. Anchor Typo and Marsrib 

lmmedlam Tub. %-mt . ......................... Mmriab IASTM S p d f f h  and Gr;rd.) 
Qsachg. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft ,-, ................................ ConinqTyp+ard Thidvao.. 

Tub. Guides ........................ Loarion flap) (Bonom) ~lmarmedfoo). 
M.uri;J ( A S M  Sqscifladon and Grade) ........................ - 



MECHANICAL DESIGN 
CONSTRUCTION DATA 

w i n s %  
Floor: 

Refrrzory: Thidvwo H o t  F a a  Temp: Weukted OF Design OF . 

Ewpood Vwrical Wdlr: 
Rsfrscmy: Thick- H o t  F a a  Temp: Calculated OF Dmign OF 

bnmuaion 

A n d m  Type and Mamid 
Method of Anwhing Anchor to Caring 
Casing: Thicknstr Material Temprratum OF 

R a m w :  Thickness H o t  Faes Temp: Cakulned OF Design OF 

Corrmrction 

Areh: 
~efraccoy: Thidrnes H o t  Face Temp: Calculated OF Dosign OF 

Anchor Typ8 ad M-.) 
Method of Anaching Anchor to Wnq 

'Casing: Thi&ness Material Temperalum OF 

Convection SMmdlr 
Refmuow: T h i d c m  H a  Face Temp: Gkulated OF DesM OF 

- 

Ancha Type and ~aan'd 
Method of A w i n g  Anchor m Casing 
Caring: Thidrneo M&d Temperature OF 

Brssdring: 
Retraaory: Thickness H o t  Fats Temp: Calculned OF Design OF 

-- 

Amhw Typo and Material 
Methad of Attaching Anchor to 
Casing: Thicknsa Material Temperaurn OF 



I 

MECHANICAL DESIGN 
mNSTRlJCTION DATA 

-n Air Oucr: 
Lining: Thiduren Matdal 
Anchor Typ  and Marsnd 
M d o d  of Anashing Anchor to h n g  
Cuing: Thidrnss _ Matsriai ~ernpwsrui 0 p 

261. 
262  
263 
204 
2%5. 

Heda Box-: 
L d o n  Doon. BolrrdHinged 
Rch.actoy: Thicknas Matsrial 
Anakor Typ. and Material 
b i n 9  and Oo* Thickness Material 

F l u  G r  Dun: 
Reirucory:  Thicknos Marsrid Hot h m  Temp. Oesign OF 

Anchw T y p  and Material  
Method of Attaching Anchat to Caainq 
Ung:  Thidcnm Mamrid T emparamre 0 F 

Ptenum Chambsr: 
Locnlon 
Lining: Thickness M wrial 
A m  Typo and MPsriab 
Msdrod of Attaching Anchor to Caring 
Cmg: ThiJcm~s Mnsrial 

S t r k :  
Lwt lon  ' Number - 
tjnir*~: Thick- Mscarid' 
E n m x  of Lining 
Anchor Type and Mareria) 
M& of Anaehing Arrskor to Cadng 
Ptm: ThiJtnes ' ~Mwria l  Cormsion Allow. 
Ouaib M d  Oiansrw Stack Lengdr k Height Above Grade ft 

O m o s n :  
~oclrfan 
Minerid: Blade .- . Shaft 
Multlde or Single  Leaf - 

Osrription of Proviaion for Operation Fmm Grade 



MECHANICAL DESIGN 
CONSTRUCTlON DATA 

Typa of Flooring 
R d i m  Scrim. Wldth ainY L o d o n  

Comsction Sodon. W ' m  and Locairn 

Stair~, Width and Loation 
W e n .  Loation 

. . 

Doon: 
Radinr.  Accsrr. Size and M i o n  
ConvaxianrStadr. AM. S i n  and Locnion 
Obm.tion, Sire and Loution 
Tub. Ramovd. S i  and Loeation 
Explosion, Size and Locnion 

Insrumant Conndom: 4 Draft 
Tern- 
F lw  Gas Svnpk 

330. smoch.ring S t a m  
Pl . Dnim 

Number Size 

A u x i l k y  Equipma: 
B-- 

MrrrtPetura and Typ.  Quantiv 
D a i g n d S i z e  Loation and Orientalon 
Hem Rskrrmm Btu/h Pw Bwner at Design Excha Air and Drak 
Mlnimwn Norm& Maximum 

Design Dnft Loa Acrot, Bumso. in H20 
BUM Ptlot: 
n eat Rdear ICaorcicv 1. rneNR, F d  . . . .  

Typo of Ignition 
Specid R e q u h s m t  (Flame Oewcrion O w i c ~ j  Err, 

Typo ....................... 
Spaang and Amangemam 

(Drawing Refemnee) . . . . . . . . . . . 
arianation .................. 
Blouvim Medium. . . . . . . . . . . . . . . 
Blowing Medium Conditions . . . . . . . 
Mnsrjals of C o m a i o n  . . . . . . . . . 
Typb Driver . . . . . . : . . . . . . . . . . . 
Conaot.Symm Typo. . . . . . . . . . . . 



MECHANICAL DESIGN 
CONS'RUCTION DATA 

Air H m  

w., 
36s. 
366. 
387. 
368. 
2 s  

DuCy............................mroehr/h 
QwmirV............................ lblh.  

Ennring .............................. 
Lening.. ............................. 

T e m a  aturn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Emsring ............................ .Of 

Leaving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O F  

Prcaun O m .  ........................... 
Allow&& ....................... .In Hz0 
cuda tad  ....................... .Inw 

Paintar Trolley nd Rai l  l ndudsd 
Exrem of Tuba Handtlng F a d i t i a  
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DUTY SPECIFICATION FOR BOILERS 

The p l a n t  w i l l  u t i l i z e  f o u r  non-reheat b o i l e r s  w i t h  the . fo l lowing  
w a t e r s i d e  c o n d i t i o n s  : 

HCR - Normal 

Main Steam  low-PPH/Boiler 
i Main Steam Temperature-F 
1 . Main Steam Pressure-PSIG 

F i n a l  Feedwater Temperature 
I 

I Peak c a p a c i t y  s h a l l  be 640,000 PPH/Boi.ler. 
. . I 

A s  shown i n  t h e  above d e s i g n ,  main steam tempera ture  of  755F must b e  
maintained a t  and above 300,000 ~ P H / S o i l e r .  The f l u e  g a s  tempera ture  
l eav ing  t h e  a i r  p r e h e a t e r  s h a l l  be  320F. 

The b o i l e r s  w i l l  burn t h e  fo l lowing combinations of f u e l s :  

Fuel  1 
Fuel  2 
Fuel  3 
Fuel  4 

S u l f u r  P l a n t  T a i l  Gas and Middlings 
S u l f u r  P l a n t  T a i l  Gas and Coal 
? l iddl ings  only  
Coal only  

Fuel  ana lyses  are shorn  a t t a c h e d  i n  Tab le  I and Table  11.  n nit ion 
w i l l  b e  by n a t u r a l  gas  (1,000 BTU/SCF). 

Ash c h a r a c t e r i s t i c s  f o r  t h e  c o a l  a r e  presented  i n  Table  111. The 
c o a l  blend w i l l  b e  50% I l l i n o i s  No. 6 ,  35% Kentucky No. 9 ,  and 
15% Kentucky No. 11. 

I Budget p r i c i n g  f o r  t h e  b o i l e r s  i nc ludes  t h e  fo l lowing a c c e s s o r i e s :  I 
a .  P r e s s u r e  p a r t s  and p ip ing  w i t h i n  t h e  b o i l e r  and t e rmina t ion  a t  

b o i l e r  s u p e r h e a t e r  o u t l e t .  

I S t r u c t u r a l  s t e e l  f o r  t h e  b o i l e r  i nc lud ing  hanger rods  and 
misce l laneous  framing s t e e l  i n t e g r a l  w i th  b o i l e r .  

Necessary b o i l e r  r e f r a c t o r i e s ,  i nne r  ca s ing ,  bucks tays  (complete 
wi th  a l l  neces sa ry  tube  ties and f a s t e n i n g s ) ,  r o o f ,  and o u t e r  
ca s ing  of t h e  b o i l e r  s e t t i n g s .  

DUTY SPECIFICATION 
BOILERS 



. 

d.  Necessary i n s u l a t i o n ,  c a s i n g  and l agg ing  m a t e r i a l  f o r  
outdoor  i n s t a l l a t  ion .  

e. S t a i r s ,  p l a t fo rms  and walkways. 

' f  . Economizer s e c t i o n  f o r  feedwater .  

g. . Burners and burner  s a f e t y  c o n t r o l s .  

h. B o i l e r  s a f e t y  va lves .  

i. ~ t e a m s o o t b l o w e r s .  

j .  Feeders .  

k. A l l  f l u e  gas  and a i r  ductwork inc lud ing  b rac ing ,  dampers, 
s u p p o r t s  and expansion j o i n t s  up t o  r e a r  b o i l e r  column. 

1. p u l v e r i z e r s  and e l e c t r i c  motor d r i v e s .  

m. FD f a n ( s )  w i t h  d r i v e  motor(s)  . 
n.  I D  f an ( s )  w i th  d r i v e  motor(s1.  

o.  PA f a n ( s )  wich d r i v e  moto r ( s ) .  

p. Regenerativeairheater(s).  . 

q. s team a i r  h e a t e r ( s ) .  

r. Furnace safeguard  s u p e r v i s o r y  system (FSSS) . 
s. P r i c e  change, i f  any,  f o r  supply ing  mechanical  d r i v e  t u r b i n e s  

i n  l i e u  of  motor d r i v e s  f o r  t h e  f a n s  and pu lve r i ze r s . .  

SPECIFICATION NO. 31-~p--\-ol R E V .  0 SHEET * O F  A 



TABLE I 

BOILER FEED CHARACTERISTICS 

MIDDLINGS RAW COAL BLEND 

PROXIMATE ANALYSIS AS RECEIVED, X DRY BASIS, % AS RECEIVED, % DRY BASIS ,% 

V o l a t i v e  N a t t e r  34.7 39.9 34.5 40.2 

Fixed Carbon 34.9 40.1 34.7 40.3 

Ash 17.4 20.0 (Max.) 16.8 19.5 

T o t a l  Mois ture  13  .0 -- 14.0 -- 
-. 

TOTAL 100.0 ' 100.0 ' 100.0 100.0 

ULTIMATE ANALYSIS 

Carbon 

Hydrogen 

Ni t rogen  

Oxygen 

S u l f u r  

C h l o r i d e  

Ash 

Moi s tu r e  

.TOTAL 

AS RECEIVED, % 

52.62 

3.75 

1.02 

6.90 

5.22 

0.09 

17.40 

13.00 

100.00 

DRY BASIS, % AS RECEIVED, % 

60.49 , 56.32 

4 .31  . 4.02 

6.00 (Max.) 2.66 

0.10 0.08 

20,00(Max.) 14.45 

DRY BASIS, % 

65.50 

4.67 

1.26 

8.59 

3.09 

0.09 

16.80 

I HXU, BTU/LB 11,200.00 11,%00.00 

SIZE FRACTIONS, % 

3" x 318" 

318" x 28 M 

2 8 M x O  

TOTAL 

Hardgrove Index 

MIDDLINGS 

5 3 

4 7 

RAW COAL 

3" x 0" 

55 (assumed) 

I 
' SPEClFlCATlON NO. 31  -sP--\-fll R E  V.. 
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TAELE I1 

SULFUR PLA.?JT. TAIL GAS DATA* 

COPPONEhT ' NOLS IHR 

H,O (Vapor) - 
C02 

1 PSIG 

I 
l t y  S P € C l F l c A T l O N  NO.  31-sp-A-n1 R E V .  S H E E P  



TABLE I11 

ASH AVALYSIS AND ASii FUSION DATA . . 

I (1) SLAG ASY ANALYSIS W T X  LIT% 7!T% 

I ILLINOIS !!6 (2)  KENTUCKY ? 9 KEWTUCKY f l l  

S 0 
3 

K20 

Ma 0 
2 

Undert ermined 

TOTAL 

TYPICAL ASH FUS1,ON DATA FOR ILLINOIS #6 (AT REDUCING ATNOSPHERE) 
( 3 )  

1 > 0 
I n i t i a l  Deformation Temperature, F. 1 ,971  

2) 
0 

So f t en ing  Temperature,  F. 2,030 

3) 
0 

Hemispherical  Temperature,  F. 2,149 

4) 
0 

F l u i d  Temperature, F. 2,255 . 

Analyses from EPRI Report AF-1122 & 6/4/79 Memo t o  C.D. Hoer tz ,  e t  al.; 

from B .N.  Hicks "Washabil i ty  Data f o r  TVA'S P a r a d i s e  P r e p a r a t i o n  P lan t" .  

Average of Two ~ n a l y s e s .  

From EPRI Report  AF-233, Tab le  11. 

3 
0 .  
0 
Y 

t y  SPECIFICATION NO. 31-SP-A-01 R E V . .  0 SHEET O F  5 



4.5 Da ta  Sheets f o r  Pumps and D r i v e r s  

31-DS-G-1: T r e a t e d  B o i l e r  Feedwater Pump (316-101 A, B, C) 

31-DS-G-2: Demine ra l i ze r  Feed Pumps (316-102 A, B, C) 

31-DS-G-3: Deaera to r  Feed Pumps (31G-103 A, B, C) 

31-DS-GT-1: Deaera to r  Feed Pump J31GT-103) 

31-DS-G-4: 900 p s i g  System B o i l e r  Feedwater Pumps (316-104 A, B, 
c, 0) 

31-DS-GT-2: 900 p s i g  System B o i l e r  Feed Pumps (31GT-104 A, 8 )  

31-DS-G-5: Suspect Condensate Pumps (316-105 A, B, C) 

31-DS-G-6: H o t w e l l  Condensate Pumps (316-106 A, B, C, 107A, 8, C )  

31-DS-G-7: Coo l i ng  Water Pumps (316-108 A, 8, C) 

31-DS-G-8: 150 p s i g  System B o i l e r  Feedwater Pumps (316-109 A, B, C) 

31-DS-GT-3: 150 p s i g  System B o i l e r  Feed Pump (31-GT-109) 

31-DS-G-9: 600 p s i g  System B o i l e r  Feedwater Pumps (316-1 10 A, B, C) 



4.5 Data Sheets f o r  Pumps and D r i v e r s  (cont inued)  

31-DS-GT-4: 600 p s i g  System B o i l e r  Feed Pump (31GT-110) 

31-DS-6-10: Condenser Vacuum Pumps (316-111 A, B) 

31-DS-6-11: Steam A i r  Heater Feed Pumps (316-1 12 A, B, 113 A, B, 
114 A, B, 115 A, B )  

31-DS-6-12: Condensate F lash  Drum D r a i n  Pumps (316-116 A, B, C )  

31-DS-6-13: Blowdown Drum D r a i n  Pumps (316-117 A, B, C) 

31-DS-G-14: Atmospheric B lowof f  D r a i n  Pumps (316-118 A, B, C, D) 
. . 

31-DS-6-15: Sodium Sof tener  Booster  Pumps (316-119 A, B, C) 

31-OS-G-16: Sodiqm Softener Regenerat ion B r i n e  (316-120 A, B )  

31-DS-6-17 : Conveyor Reci rc .  Pumps (316-121 A, B) 

31-DS-6-18: Continuous Recirc .  Pumps (316-122 A, B)  

31-DS-6-19: Dewatering Area Seal Water Booster  Pumps (316-123 A, 8 )  

31-DS-6-20: Dewatering Area Sump Pumps (316-124 A, B )  

31-DS-6-21: Sludge Return Pumps (316-125 A, B) 

31-DS-6-22: B o i l e r  Area Ash Sump Pumps (316-126 A, B, 127 A, B, 
128 A, 8, 129 A, B) 

31-DS-6-23: B o i l e r  Area Seal Water Booster  Pumps (316-130 A, B, 
131 A, 8, 132 A,. B; 133 A, B) 

31-DS-6-24: Ash S l u i c e  Water ~ o o s t e r  Pumps (316-134 A, 6,  C, 135 A, 
B, C. 136 A, B, C, 137 A, 8, C) 

31-DS-6-25: Bottom Ash Handl ing Pumps (316-138 A, B, ' 139 A, B, 140 A, 
Bi 141 A, B) 

31-DS-6-26: F i r e  Water Booster  Pump (316-142) 



. CENTRIFUGAL PUMP DATA SHEET 
ppucnelr TO: PRUPOSALS 0 PURCHASE 0 AS BUILT 0 Rmuls lnon NO. 
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CENTRIFUGAL PUMP DATA SHEET 
RLPrnON m 
IrmUlRT no. 
UTE ! ' lo/ 4 0 REVISION 0 

m~ 312rr K I M ~ ~ D G L  7 z a . t ~ ~  sm . ~ I Z F ~ \ N S ~ D  6 t  C A I J A ~ T Y  ef MTUUY 
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CENTRIFUGAL PUMP DATA SHEET 
VUWLE TO: momsn~s 0 WRMI~E 0 AS sun1 0 
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0 BY MANUFACTURER 

FOR R P E ~ K I ~ ~  K I ~ G F  PRO-IFCT SITE J R E C K I ~ J  ~ t w c  COJNTY ~ N T U  
- CK- j  

UNIT 31 - POWER D'LAdr  SERVICL?&4~&'~T~Q FFE> Pa he 
NO. WMPS R L P ' O ~ N O .  MOTORS R E K O ~ ~ ~ E M  NO ~I-~P.I& PROY)D&Y P V P * I ~  ~m gy P m? EflaM 

N a  TURBINES REa.0 I ITEM ~ a ~ 3 ~ m o n o f . 0  BY PUMP --TO BY- 
WMP MFR- SIZ ANO TYE * STAGES. ,.-.. S E R I A L  NO. 

SUCT. PRESS. PSlG 
AX BHP RATED IMP 

NOmES 

sutnon 
DISCHARGE 

annm m v m  .OWN,, 8- u 
orw~:56835 -- MATERIALS 

1- OW BRATEO 8 '14 
mum a e m s m  aovwurs o-rmw/cunc 

B E A M # S ~  o w  A t l h w C 8  / a m ~ * L  
~m u m ~ m i  n~oau om- ORUGER O-IIC n 

mr% nm o 
mmrwnAumrom 0wMPM)R ODmvam OWR~USU 

NOmES 

sutnon 
DISCHARGE 

SUE 

8 I f  

5 It 

mTE 0 
A L  PUMPS - 

SUE 

8 I f  

5 It 
CASE-MOUNT: % CENTERLINE 0 FOOT OBRACKET VERT ITYE) 

- - ~ - - 

P M U m  OMFRhTVPf 
M a  SE& q MFR h MOOEL :wm a S S W  m- 

a TOTAL WOUNG WATER R m .  GPM 0 SIGHT F.I. REQD 
LINE SIWI: u urtn 

OACKIffi WOUN6 IWWION R m  U f m A L  G W  0 PSI6 
Buss oeowt- 

dsul RUSH fln P ~ A M  0 cs 0 ss 0~~~1116 ~ A R  
BR6. LUBE OWATER 
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QSHOP INSPECTION 
CASE-MOUNT: % CENTERLINE O FOOT OBRACKET VERT ITYE) 

'w: VERTIC 

RATIN6 

125 
125 

QSHOP INSPECTION 
,annrurur c eura \ ~ E R  TEST 

OMFRCOOE . nr OR SUMP o m  ... u Cl lb . .CUr" l r  n 

FACINE 

FLA I46 
FLAMC 

-SPUT: =AXIAL ORA0:TYPEVOUlTE m 6 L  UOBL OOlFNSER 

INUm U R  - 

", WMP THRUST. Le o u r  00- 
y m sur rmcllac nulu 

E! T U R B I N E  DRIVER 

FACINE 

FLA I46 
FLAMC 

QOISMANT. h INSP. AFTER TEST 

MOTOR DRIVER 31-w 103 6 4  e 
W 

s -~ FRAME 404TS VOLTS/R(ASW~B 46°/1/60 
Mm M E s J G ~ I G ~ z A  0 ~ ~ 1 ~ 6 s  fi LL LUBE 69 ~EMDOQ' ' 

0 z rnsul B mu LWO AMPSL 
z m wpx TEMP RISE CSOLOCK~ ROTOR AMPS 

J 

LOCATION 

SIDE 
SIDE 

-PRESS: OMAX. ALLOW.-PSI~ 2 5 'F: 0 HYORO TEST 37 PSlG 
OOTHER 

33C- 
REfERErrlCS DATAS- - r- 
L 
~ p m o x  wr. WMP a BASE 6 9 0 

ONON-WT. p a r .  mr.  PERF. 
-Ononmr. HYORO Owl. nvom 

dwsn R E C ~  h. rr~slo 

LOCATION 

SIDE 
SIDE 

2 OVHS O VSS VERT. THRUSTCAP.. LB SERVICE FACTOR . MOTOR 'I45 ' N R B l N L  

ONON-WT. p a r .  mr.  PERF. 
-Ononmr. HYORO Owl. nvom 

dwsn R E C ~  h. rr~slo 

DRAWING NO. 

31-15-6-3 

J06 NO. 

14222 

REV. 

0 
%-1J'w 

pel SHEET OF- 

'YL 

% 
lrSSUE3 FOR P H P I S E ~ E R ~  A 

Q1: 

12-17s 
BY NO. DATE 



GENERAL PURPOSE STEAM TURBINE DATA SHEET 

JOB NO. ! q Z z a m  I ~ N O .  31-47- 103. 
PURCHASE ORDER NO. 
RWISITION NO. 

APPUCABLE TO: 0 pROPOSAlS 0 PURCHASE 0 AS BUILT 
FOR SRECILI~RIDC~CZ P R d E C i  U N ~  PLAN? 3 1 - mbuEB PLAh)f 
SITE 3 RE O a r l  R:L?C*F COUm'N .C.*mClLY SERIAL NO. NO. RE_OUIRED 
SERVICE 3 , r ~ O  D R l r b  DRIVEN EWIPMENT BCAFfiATofi  f - - PUMP 
MANUFACTURER MOOEL 

( NOTE 0 INOICATES INFORMATlON TO 8 1  COMPLETED BY PURCHER: Q BY MANUFACTURER 
PARAGRAPH NUMBERS WITHIN I ) REFER TO APPLICABLE PARTS OF STANOARO API 611 

MAX. MHAUST CASING PRESSURE PSlG I TURBINE TYPE OVERT H O R I Z  SUPPORT a CL 0 FOOT (71 
COOLING WATER IN - PSlG 'F OUT A D  I ~ ~ U I  CASING SPLIT OVERT OHORlZ ONO. STAGES 
8 WINTERIZATION IREENTRY B W H E E L  OIA. -- 
0 DRIVEN EOUIP. THRUST LB UP. OOWN I R I P  VALVE O~NTEGRA~ 0 SEPARATE 0 MECH e l 4 1 0 1  

SFRVlCF a CONTINOUS A lNTFRMlTlEN1 3 STANOBY INTERSTAGE G U N 0  SEALS @CARBON 0 LABYRINTH (1%) 

- - 

O P E R A T I N G  C O N D I T I O N S  

S T E A M  C O N D I T I O N S  MAX. NORMAL - 'IN. 

(ha 
' 

INLET PSlG 
TEMP ' F  7 0 0  
EXHAUST P61C IN HG ires fc, . ,.",., 

. a .  ^ I".., I SINGLE STAGE ~ Z ~ R M N ;  03 ROW E 

P E R F O R M A N C E  A T  N O R M A L  S T E A M  C O N D I T I O N S  

HORSEPOWER 

0 NORMAL MHAUST TEMPERATURE ' F  
[7 COOUNG WATER REUO - GPM 
fl POTENTIAL MIU(. HP WITH NEW NOZZLES 

C O N S T R U C T I O N  F E A T U R E S  

CONOlTlON SPEEO. RPM 

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

STEAM RATES 

LB/HP/HR 

23.9 
23.7 

RATED 

NORMAL 

EN0 GLANO SEAL QCARBON OLABYRINTH NO. RINGS/BOX - 
BEARINGS. RAOIAL THRUST 

Q NO. HANO VALVES AVAIL FURNISHED 
ROTATION. FACING GOVERNOR EN0 0 CW * CCW 

HANO VALVE POSITION --- 
3 
3 k ~ O  

/cc 
/C 3 

*RIW  OIL^ o WRCWERS SYSTEM OTHER 
o Luer  n m  
0 CORROSION' RESISTANT OIL DRAIN UNES (120) 

A C C E S S O R I E S  

NEMA OIL 
GOVERNOR TYPE C L A S S  0 MECH OHYOR 0 RELAY (3Oh-i) 
AOJUSTABLE SPEED RANGE PLUS % MINUS % 

BHANO SPEED CHANGER (30r) 
@ ELEClRIU\L HAZARO - CLASS - GR -0IV le i )  
@REMOTE TRIP SIGNAL l30m) 

NO. OPEN 

A3tW 
1 2 ~ 7  

0 HIGKPRESS. CASING M H  CASING a d c b  
Q N O A E S  * v F )  WHEELS 
a SHAFT a c UNOERPACKING 
0 GOV VALVE TRIM Nl R- 

CONNECTIONS 1 SIZE 1 USASl RATING I FACING 1 POSITION 
I .. t I I 

- .  l B % G i I I E  U SULEPLAI~ IIV (191) 
OMTENDLO FOR GEAR O f O R  ORIVEN MACHINE 
0 GLANO CONOENSER MOUNTED 115d) 
OYOUNT COUPLING HALF OTAPER SHAFT OSTRAlGHT I l 6 r d l  
*INSUUTION @ JACKET OSENTlNU WARNING VALVE 

NO. CLOSED 

n .. 
I 

I I I .  I I I I ]JOB NO. I DRAWING NO , 7 

RATED 
NORMAL 

lEtiet 
UHAUST 

0 
m :  
E 
a 
Y 

TESTS A N 0  I N S P E C T I O N  

R = RMUIRED W = WITNESSED 
INSPECnON 0 SURFACE PARTS 1 3 1 ~ 1  
ONO-LOAO RUN 0 OISASSEMBLY AFTER TEST 

HYORO I N L E T O  PSlG M H  CASE 0 PSlG 
0 PERFORMANCE OAUX E~UIP. 
0 GOV RESPONSE TO CONTROL SIGNAL 

SEC. ORG NO. 0 OUTLINE ORG NO. 

I 

R E M A R K S :  

2:' 

q' 
0 RPM MAX. C O N I T R I P  1 ST CRlTlCAL 1174  
0 CASING DESIGN INLET- PSlG 7 5 6 . F  M H  -PSlG 
0 MAX. ALLOWABLE RPM WEIGHT LB 

. 

GEAR FURNISHED BY 
/A 

123a-1) 
TYPE RATIO 

NOTE FOR AOOlTlONAb GEAR INFORMATION USE OATA SHEET FROM 
API ST0 613 

Q 
N O .  

a f  
158* 

lg8/80 

O A T €  

E,F,  

R.F. 

~ S S U E D  FOR P ~ A J E  ZERO 

5toF- . - 

SIDE 

% 
0% 

Cub 
LIP 
D~ 

~rw 
% 

/ . C t u .  

SHEET-OF - I 

3/-ni-G7-/ d 



CENTRIFUGAL PUMP DATA SHEET 
LPWCABLE TO: PROPOSALS 0 PURWSE 0 AS BUILT 0 

.JOTC'OlNOlCATES INMRMAnON TO 8E COMPLEIED 8Y PURCHASER 

n BY MANUFACTURER 

REoulslnon na 
IMUlRY NO. 

OATE .'? -I7-* RMSION 0 
cOk ARECK/ M K I gee P , P O J ~ ~ C  I 

- 

snc, SPEC K I ~ Q I ~ ~ ~ C O U N ?  Y K E N  1 'JCKY 
3/ - psi./f 2 PLANT SLRVICE % ' ~ P ~ ~ ~  s \/STEH SG/L~'IZ FE,=;?~,+TP PUPIPS 

NO. PUMPS REUOLNO. MOTORS REKO 2 ITEM N O ~ I C P I ~ C ~  n' PROWOEO BY PVMP V F ~ D O I Z .  MTO EY Pun? !/ENDoP 
NO. w R g W r s  REUO 2 ITEM NO.~CZSWWPROVIOED BY PVM P Y E N ~ ~ L  MTD BY PO MP V F N ~ R  

PUMP MRI  ' * SIZE AN0 TYPE - - * 
S T A G E S ~ S E R ~ A L  NO. 

OISM. PftESS, PSlG 

- c o w n m  mvmr momn .WE 
IMPELLER OU: ORATE0 1 0 '/A'' Om'E 

MOUNT: B B E W E B I  BUSS 0OVOUIU)IG O W R  RG OlAM/CtRIYC. 

~~~masm a- amrarsr 
LWE amm~lt n~c~b urn- ORU~QB~ ~ R I E S S I ~ U  I *J 

CDVUP 0- Owoa 1 \IENI)oit 
omwmer: *fuwMFn ODrnVERMm OR~ROUSW 

PAWN& 0 MR 6 TYPE C 3 W N a  OF RlN6S 

MEW SEAL a M R  a MOOB A P ~  CLCLSS COOL 

OMFRCOOE 
' 2 

A l l X l l  I A P Y  P I P I N f 3  

NOZZLES 

sucnon 
DISCHARGE 

M A T E R I A L S  

' B A S r n T E  a 
I 

V E R T I C A L  PUMPS 

SIZE 

h " 
6 'I 

f l T  OR SUMP O m  
M l k  SUBMERGENCE REUO.0 

CASE-MOUNT: 3 CENTERLINE 0 FOOT O BRACKET VERT. ITYPE) 

I DE 

-SPLr  m AXIAL O M O :  TYPE VOLUTE USGL 0 081 0 OIWSER 

-PRESS: O M A X  ALLOW. ' 2 3° PSI6 4 C O  'F: 0 HYORO TEST i 300 PSI6 

COLUMN PIPE [I FLANGED [3THREAOED 

. 0 TOTAL COOUNG WAER RLDP GPM 
UNE SHAR: O O P W  tJENcLOSEO 
8 ~ 6 s :  O e o m  aunt s w r -  

@SEAL RUSH APE P W  0 CS. 0 ss OTU~IW BR6 LUBE [ IWATH U O l L  OGREASE 

~ a r ~ ~ l l u  SEU RUSH RUIOTIFMI~€R.NA€P BSOFOG~M R O A T ~ R O D  ocs oss om ONONE 

c, O A W n U A R V S E M M  
W "I 

2 
?? 
W 
a - 
0 0 - 

RATING 

300 
300 

@S"OP INSPrmON 

dOlSMANT. & INSP. AFTER TEST 

OOTHER 

rurtm dENcLOSEO 

L a unt S w r -  

A T H  U O l L  OGREASE 

3cs Oss O m  ONONE 

FACING 

F U d G .  
F U ~ J ~  

- - 

- ~ G E + S Q L - P A N D  c . c ~ ~ ~ ~ . / . / ~ -  
T Y P I C A L  - BATA FROM S W M T A ~ ?  P 3 M P  

3 

o z T Y P € € I N S U - R I U  L M O  AMPS 

5 =-TEMP RISE c ~ L o C K E D  ROTOR AMPS 

L O ~ A ~ O N  

S I D E  

rn 

ONON-MT. PERF. @WIT. PERF: 

'OWN-WT. HYORO OWIT. ~ m ~ a  

'@NPW RNO. OWT. NFSH 

9 ovns ovss vm. THRUSTCAP, ~a SERVICE FACTOR . MOTOR 65 15 NA~INE- 



aD 
Q U J .  

E 
a 
Y 

U d = 

s 

GENERAL PURPOSE STEAM TURBINE DATA SHEET 

31-41- /O+A 
JOB NO. I ~ Z ~ L - S C ~  ITEM NO. 31-GT-'343 
PURCHASE ORDER NO. 
REOUlSlTlON NO 

dPRlC4Bl.E TO: 0 P R O W W  0 PURCHASE 0 AS BUILT 
F(IR ER5-Z ~ R m r r - T  U N ~  P L A d  3 1 - P O W E R  P L A m  
SITE W R I D L F  C~UNTY ke4TuCkY SERIAL NO. NO. REQUIRE0 fi;a 
SERVICE  DUN^ D R i v F  DRIVEN EOUlPMEM 3v1L.T~ *c % l n  P Q  F h~ n .)UP- 
MANUFACTURER MOOU 

N U E  0 INDICATES INFORMATION TO BE COMPLETED BY PURCHER: OBY MANUFACTURER 

@ 

PARAGWPH NUMBERS WITHIN ( ) REFER TO APPLICABLE PARTS 

O P E R A T I N G  C O N O l T l O N S  

OF STANOARO API 611 

P E R F O R M A N C E  AT N O R M A L  S T E A M  C O N D I T I O N S  I 

CI 

NO. 

SPEED. RPM 

3600 
3600 

CONOlTlON 

RATED 
NORMAL , 

HORSEPOWER 

RATED i 10- 

3 

NORMAL 

I%,& 

DATE 

JOB NO. 

STEAM RATES 

LB/HP/HR 

s/.$ 
a,+ 

353 

S T E A M  C O N O I T I O N S  

l N U 3  PSlG 
TEMP 'F 
MHAUST PSlG IN HG ABS 

D R A W I N G  NO. 

a NORMAL MHAUST TEMPERATURE ' F  
IJ COOLING WATER REO'O GPM 
IJ WTENTIAL MAX. HP WITH NEW NOZZLES 

C O N S T R U C T I O N  F E A T U R E S  
TURBINE TYPE OVERT OHORlZ SUPPORT 17 CL FOOT 17) 
CASING SPLIT OVERT BHORIZ ONO. STAGES 
SINGLE STAGE m 2  ROW - 3 ROW OREENTRY'. ~ W H E E L . O I A - ,  
n l P  VALVE o INTEGRAL 8 SEPARATE o MEcn o HYoR 
INTERSTAGE GLANO SEALS 0 CARBON d LABYRINTH 115b) 
EN0 G U N 0  SEAL IJCARBON (IUBYRINTH NO. RINGS/BOX - 
BEARINGS. RADIAL THRUST 

LUBE SYSTEM 
0 RING Ol l lD  OWRCHASERS SYSTEM OTLER 
0 CORROSION RESISTANT OIL ORAIN U N W  ( l Z 0 l  

M A T E R I A L S  12%) 
HIGH-PRESS. CASING U H  CASING A% ? [(s u ~6 

P NOZZLES EL WHEELS 
 SHAFT W p o l t n  *l!av e m  L UNOERPACKING 
RGOV VALVE TRIM 3- Z d E 4 S .  

HANO VALVE POSITION 

M U .  U H W S T  CASING PRESSURE PSlG 
COOLING WATER IN 3 PSlG -F O U T A P  (6H) 

WINTERIZATION 
o DRIVEN EauIP. THRUST La up. oOwn 

SERVICE . CONTINOUS 0 INTWMlllENT 3 STANOBY 

ONO. HAND VALVES AVAIL FURNISHED 
ROTATION. FACING GOVERNOR EN0 0 CW 0 CCW 

A C C E S S O R I E S  

NEMA OIL 
GOVERNOR TYPE C L A S S  0 MECH OHYOR 0 REJAY (30h-i) 
AWUSTABLE SPEED RANGE PLUS % MINUS % 

@HAND SPEW CHANGER ( 3 b )  
0 ELECTRICAL HAZARO - CLASS - OR O I V  lei) 

REMOTE TRIP SIGNAL (3Oml 
9 BASEPLATE 0 SOLEPLATE BY. (191) 
OMTENOE0 FOR GEAR .FOR DRIVEN MACHINE 
0 GLANO CONOENSER MOUNTEO (1 Sd\ 
.MOUNT COUPUNG HALF TAPW SHAFT OSTRAIGHT (16a-d) 
.INSULAnON JACKEl eSENlINLL WARNING VALVE 

TES~S AND INSPECTION 

R = REWIRE0 w = W~NESSD 
INSPECTION 0 SURFACE PARTS 131~1 
ONO-LOAO RUN 0 OISASSEMBLY AFTER TEST 

HYDRO I N L E T 0  PSlG U H  CASE I3 PSlG 
o PERFORMANCE o AUX E~UIP. 
0 GOV RBPONSE TO CONTROL SlGNAL 
0 OUTUNE ORG NO. SEC. ORG NO. 

R E M A R K S :  

MU 

. 

C O N N E ~ ~ O N S  

MHAUST 

€3 
* X S U E D  F O R  .HAZE 3.R- 

NO. OPEN NO. CLOSED 

NORMAL 

600 
700 --- 
50 

RPM MAX. corn-TRIP IST CRI~CAL (17s) 
 CASING DESIGN INLET- P-F MH ~ ~ Q . _ P S I G  
0 MAX. ALLOWABLE RPM WEIGHT LB 

GEAR FURNISHED BY M/A (23a-1) 
TYPE RATIO 

NOTE: FOR AOOITIONAL GEAR INFORMATION USE OATA SHEET FROM 
API ST0 013 

SIZE 

3" 
6 "  

4,';J3 

. 

MIN. 
' 

USASl RATING 

&a& 
- 

I ~ o *  

0z 

. 

FACINO 

- 
R.F ---- 
R.F 

':c,,,. 
l b k  

, 

!!/,' 

POSITION 

- - 
w e  
Sl0e 

S H E E T O F  L, 

I ~ Z Z Z  31-DS-Gii-2 



CENTRIFUGAL PUMP DATA SHEET 
mWlE To: P ~ o p o s ~ s  0 PUWWSE 0 AS BUILT 0 RBIUISI~O)I na 
m.0 INOICATES I ~ R Y ~ ~ O N  TO BE ~ M P L ~ O  BY PURCHASER I~YIUIRI no. 

n BY M A N U F A ~ R E R  onn 12 /m REVISION 0 

FOR BQEf  L r N R i W O  ? I ? O J F C ~  sm B R ~ ~ M  t h l  RiPCF co c) NTY Yccrlruc ICY 

UNIT - 3 1 ~ . J ~ P Q  PLANT SERVICE S U S P E C T  CO?dVErJS&rE - PUMP' 
NO. PUMPS RLQO 3 NO. MOTORS R W  3 ITEM NO. 51- GP- 10 S a m ~ ~ ~  bY 2 '~w P t l r N F M m  BY rUffp vp*r mfz 

NQTURBlNESRWO ITEMNO. - PROVlOLD BY MTO BY 
WYP MFR ?F.ER Lrss TUWP r SIZE AN0 PIPE * 4AD 7 '12 STAGES I SERIAL Na 

OPERATING CONDITIONS. EACH PUMP I PERFORMANCE 

U~UIO C ~ N D  ~a =,ATE U S G P M ~ ~ P T ~ N O R  qY'0 mrm r / i O  
OISM. PRESS PSI6 1 1 7 - 

PT. F. NOR zo2 M A L S U C T .  PRESS PSIG MAX 15 . RATED 1 2  
SP.GR.PT a. 1 6 : ~  OIW. PRESS PSI c 4 - 
YAP. PRESS a PT. PSIA :I. 3 ' OIFF. HEAO. FT 2 5 0  
VIS n PT. ~a C P ~  NPSHA R 3 8 .  8 
CORR/EROS. CAUSE0 BY HYO. ~p = '!. G I 

CONSTRUCTlON 

P- O M R h n P €  o w n a  OF m m s  W S M ~  0 -0yrtL FasaicbmD, 

uensbll: EMFRIMOOLL J c * ~  CRar3c API CUSS COOE VERTICAL PUMPS 
- 

RPM 3 5 0 0 NPSHR I W A T E R ) . L ,  

EFF. 30 BHP RATED-. 

M BHP RATED IMPL 

MUL HEAO urn IMP- 
MIN. C O ~ N U O U S  GPO 3 4 0 
ROTATION (VIEWE0 FROM CRG €NO) C C a  

SHOP TESTS 

NOZiLES 

SUC~M 

rn&HUIGE 

q MF PIT OR SUMP O m  
MI* SUMLRGWCE R m C I  

0 CW. PIPE PLAN& 0 CU: y aa. y lualnu: y nrt - -PEN o m o s m  

OMFRCOOE 
. 

PIT OR SUMP O m  
MI* SUMLRGWCE R m Q Z ! ,  
COLUMN APE: 0 RANGED OTHREAOED 

LINE SHIFT: OOPM OfMLOSm 
affis OBO- OUNE sum- 
eRs LUBE OWATFB 0011 0 GRFASE 

OomRwu SEU RUSH RUlO 0 GPM 
ROAT6 ROO O C S  O S S  OBRZ Onor# 

ocs 9 S S  OruSlm6 of lw 

FUU LOAO AMPS 

m T E 6 6 , m p  RISE c l o c x m  ROTOR AMPS 

OVMS 0 VSS VERl. THRUST CAP.. L B  SERVICE FACTOR I *  

SIZE 

6" 
4"  

- OUNE sum- 
ER 0011 OGRFASE 

:s oss OBra Onor# 

- 

W&MOUMl: CENTERLINE ti tU0T 0 BRACKEf 0 VERT. (W) 
-SLn: EAXIAL ORAO: PIPEVOLUTE OSGL MOW OOlFfUSER 

-PUS3 OMAX. ALLOW. . PSlG 'F: 0 HVORO TEST * -. PSlG 

a)(ll&T: e V R n  EORAlN 16A6E 3 o u S L r  
IMalEROII: ORATED 3 ' l4  O W  4 'Ir 

WUNC O B M E N  ERGS OWERHUNG q WEAR RG OIAM./CLRM 

B€wlSslmE O W  UTHRUsr B A L L  
LIME IRSO~L omma om- a R l n s w  offnssu~a u 

CWCUae m w  F A 5 7  Ovolm 
OIUVEJIW M m  er: 0 PUMP MFR ~ O R I V L R  MR OPURWUSLR 

RATlN6 

\JO 

\ 5 0  
OSHOP INSP€CllON 

@ISMANT. a'lnsr. m w  TEST 

OOTHER 

' 
OPIPE:A9mAcL,, 

MATERIALS 

Afl CASWTRlM CLASS0 
~ S I M  CAST 

~ M J c L L ~  - 3 * * * ~  

Y 

FAUN6 

~ l a r  

F L A T  

LOCATION, 

S ~ D P  
' 

4; D C  

JOB NO. 

14222 
A 

ONO~W.  PEW. OWT. PEW. 
ONoKWl.  HYORO OW. HYORO 

o m  R r n .  am. rm, 

% 12/04/sq I s s u r  FOR P ~ P S E .  ZERO 

DRAWING NO. 

31-D.5-6-5 
M * n  

REV. 

0 '  

qe % NO. % SHEETLOFA jATE 



CENTRIFUGAL PUMP DATA SHEET 
JOB N O . / ~ ~ I T E M  NO. 3 1 - 6-  106 A .Tw 
PURCHASE OROER NO. ro7A W V C  

APPLICABLE TO: PROPOSALS C PURCHASE AS BUlLT C) REOUlSlTlON NO. 

NOTE: OINOICATES INFORMATION TO BE COMPLETED BY PURCHASER: INOUIRY NO. 

o BY MANUFACTURER DATE /tAt,/go REVISION 0 - 
muf l~~ G< ~ O U M ~  Y LEN TU Y 

SERVICE ko ~E-N> A rF - 
UNIT>/ P ~ M P J  
NO. PUMPS DUE MTO 8 1  P U M P  vW we - 

MTO BY AJ / A  
I 

STAGES SERIAL NO. 

OISCH. PRESS.. PSIA s6.0 
S u m .  PRESS.. P S a  MAX. 1.9 
OIR.  PRESS.. PSI 54.1 

VAP. PRESS. a m. PSIA X. HEAO RATE0 IMP 

N. CONTINUOUS GPM 

C O N S T R U C T I O N  I S H O P  T E S T S  

SUCTION 

DISCHARGE 

PACKIWG: 0 MFR 6 ~ P E  C3SIZEiNO. OF RINGS B A S W U T E :  0 
MEUI. SEAL: o MFR ~ ' ~ A O O E L  TO HN C e -PI CUSS. COO€ V E R T I C A L  PUMPS(CANNED 

0 MFR CODE PIT OR SUMP O E P T H a  14 ' d 

A U X I L I A R Y  P I P I N G  MIN. SUBMERGENCE R E O 3 . O  12' " 

a-. . ..... -.-- 5 FLANGE0 OTHREAOEO 

NOZZLES 

SUCTION 

DISCHARGE 

OPEN mENCLOSE0 . 
, O l l N E  SHAFT- 
bWA a d 1 1  B G R E A S E  

1c.s. o s s  O e R z  ONONE 

I 3 
2 

SIZE 

3 

2 - - 

(5c .S.  5 S.S. 0 TUBING 0 PIPE 
lriunl bwrrLn IJ :  AUXILIARY SEAL P U N  
PUMP THRUST. LB O U P  QOOWM- 

I 150 # 
I /* # 

r , W f l P  IMnPFITlON 

ISP. AFTER TEST 
CASE-MOUNT: CE!ITERLINE a FOOT fl BRACKET o V E R T . . I T Y P E ) C A ~ ~ ~ D  

.SPLIT. On1144 0RlrO:TYPEVOLUTC QSGL 0 0 0 1  O O l P s U f l i R  

.PRESS: CIMIU. ALLOW. 150 PSIG 180 'F: o HYORO TEST PslG 

. . c o ~ u s ! x  0 vsnr O Q U A I ~  O G A G ~  
IMPELLER OIA.: e R A T E 0  Lo '14- I' *MU 6 ~ 4 "  . m o P " 1  

M o u r n :  O e m m  e R s s   ovan nun^ w u  ~ 6 .  O I A M . / C L R W C .  

B E A R l k 6 S V P E  O R A O I U  IP~)(RUSI- 
iuer: Omns OIL OFLOOO 0011 MIST 0 N n G F . n  O P R U S U R E  O 

COUPUN6: O M F R  o  MOO^^ 
ORIVUI HALF MTO BY: @ PUMP MFR 0 ORIVER MFR 0 PURCHASER 

OCW. PIPE P U N  0 CU. G S.S. OTUBING. 0 PlPE 
o TOTAL COOLING WATER REKO. GPM NIA o SIGHT F I REUO, - . . . 

CPAWN~ COOLIWG IWKTION AEKO. OTOTAL'GPM E J I A  o PSIG - 
.SEAL RUSH PIE PLAN- IZO c s o s S.  TUBING OPIPE 

5 ~ M T E R W A L  SEAL RUSH F L U I O ~  o GPM 0 PSIG- 

- 
0 AUX. SLAL OUENCH FLUIO N ) A  

5! T U R E  

RATING 

150 # - 

/ * #  
G S H O P  INSPECTION 

OOISMANT.  6 INSP. AFTER TEST 

OOTHER 

---, M A T E R I A L S  

R W W T M M  C L A S S O  
CAST /Pod I / ~ A s T  DUCTILE 

/ ! A  

LuLurnn rlrt 

UNESHAFT 0 
BUGS. O B O W  

BUG. LUBE d l W l  

FLOAT 6 ROO ( 
-. --- *....--.. - 

, - 
MFR .BEARINGS BALl LUBE- 

n p ~  V E I ~ T I  d~ I N S U L ~ F U L L  LOAO AMPS 

ENC TEFC TEMP RISE ~ 8 0 1 0 ~ ~ ~ 0  ROTOR AMPS 

0 VHS 0 VSS VERT THRUST CAP. LB. SERVICE FACTOR 1 ,  0 M O T O R ~ ~ ~ N ~ - I N  

API STANOARO 6 1 0  GOVERNS UNLESS OTHERWISE NOTED. 

I F.F 
I F.F 

FACING 

F.F 
F.F 

1 S / D 6  
1 SIDE 

O W I T .  PERF. 

y NUN-WT. nToRo O W I T .  HYDRO 

ONPSH REO'O. OWIT. NPSH 

LOCATION 

S o 6  
SID € 

C N O N - W I T  PERF. O W I T .  PERF. 

'CNON-WIT. HYORO OWIT. HYDRO 

'ONPSH REO'O. OWIT. NPSH 



CENTRIFUGAL PUMP DATA SHEET 
JOB N O . ~ , I T E M  NO. Sf.& - 108 A rynuC 
PURCHASE OROER NO. 

APPLICABLE TO: PROPOSALS 0 PURCHASE 0 AS BUILT 0 REOUlSlTlON NO. 

nore o INOIUTES INFORMATION TO BE COMPLETEO BY PURCHASER; INOUIRY NO. 

0 BY MANUFACTURER 
. - 

OATE 11-zg-80 REVISION 0 
- - 

FOR S F S C ~ I  J F ~ D G F  PR0.W CT SITE 3/Lr~ iUA- rR l~  G, E COUUTY K F d T U C k Y  
UNIT 3 I - PLAw 7 SERVICE COO UQL, U A T E R  PUMPS 
NO. PUMPS RE(~'D&NO. MOTORS R E V 0  3 ITEM N 0 , 3 ~ ~ l c 8 ~ * ~  PROVlOEO BY P ~ u P  Y W O ~ %  MTO BY w*tP VFNCOK. 

~a TURBINES REWO~J/AITW NO. PROVIDED BY MTU BY 

PUMP M F R ~  SIZE AND TYPE - ili S T A G E S ~ S E R I A L  NO. - 
O P E R A T I N G  C O N D I T I O N S .  EACH PUMP I P E R F O R M A N C E  

LI~UIO DEM,AJEMuEE D U.S GPM at PT. NOR 1 / 0 0  RATED !%a i P n  . /PROPOSAL CURVE NO. L*l+SD-3 (10-17-73). 
. 

~ T E R  w[co~~=-J OISCH. PRESS, PSIG 8 4 

PT. F. N O R . ~ K . " - - S U C T ,  PRESS.. PSIG MAX 24 RATED 24 
SP. GR at OIR. PRESS.. PSI 56 

awl.  NPSH 

ISMANT. ~'INSP. A n E R  TEST 

-PRESS: O M A X  ALLOW. 100 PSlG 1% 'F: HYORO TEST 1 % PSlG 
4XNNEcr :  E V E N T  O O R A l N  O G A G E  

t 3 n P E : ~  

-. . M O U N T  0 B N M  ERGS OOVERHUNG 0 WEAR RG. OIAM./CLRNC 

BEAMWTIPL: ~ R l O l A L  ~ L L  ~ ~ H R U S T ~  
. .  L u m  WRINGOIL. OFLOOO OOILMIST onintm OPRESSURE o 

crm~uw MMFR F A S T  -- - ORIVER WLF RIW MR 0 ORIVER MFR o PURCHASER 

PA-: O M F R  &TYPE OSIZE/NO. OF RINGS 

M E C H S E M :  s l M F R & M O O R  - h ~ h J  C m / J F  API CLASS. CODE 

SUBMERGENCE REP'O.0 

H*n: O O P E N  q ENCLOSE0 

NOT 4PPUCARr  - 

SERVICE FACTOR I TURBINE- - - 
AH STANOARO 8 1 0  GOVERNS UNLESS OTHERWlSE NOTE0 H Y O ~ U I I C  7n/srml- srhm&"X APPLY 



CENTRIFUGAL PUMP DATA SHEET 
APPUUBLE TO: PROPOSALS 0 PURCHAS~ 0 AS BUILT 0 
NOTE: G INDICATES INFORMAnON TO BE COMPLnED BY PURCHASER: 

0 BY MANUFACTURER 

j o g  NO.-@&TEM ~~.3!-6-109bMPd d 
PURCHASE ORDER NO. 

REPUlSlTlON NO. 
INQUIRY NO. 

-17-Ao REVISION 0 
c l K \  14Kt'h;F PUOJFCI FOR APF F?t ,X lNu l~ l fC  L U V A T ~  K C N T J C A Y  

uNlr 3\- POLJEP Q L A F I ~  SU1VICE\fOos~6 SYSTEM WlLER FEE3 W k K  Prl  MFS 
NO. PUMPS R W O ~ N ~  MOTORS R E O ' O . ~ I T E M  N O ~ I - G P - ~ ~  * ~ R O ' ~ O € O  BY POM? vEiq4G2 M m  By wflp \IEHlOR 

ma TURBINES REUO I ITEM NO.~-GT+OW PROVIOEO BY R.nP *=R M m  BY PGMP VWWR 

PUMP MFR 4b SIZE AN0 ~ F . A  STAGES I SERIAL NO 

PACKING: 0 MFR 6 TYPE ~ S I Z V N O .  OF RINGS 
4 

MEEK SEAL: 0 MFR 6 MOOR APl CUSS COO€ V E R T I C A L  PUMPS 
- 1 

NOZZLES 

S U ~ O N  

OISCHARGE 

SIZE 

6" 
4 "  

MFR COO€ 

AIIYII IAFIV PIOINC 

p ~ P E  INSUL FULL LOAO AMPS /6R 
: ENC VJ p r  TEMP RISE C~OLOCXED ROTOR AMPS AWROX. WT. PUMP & ~ A S E J G O  
9 O b H S  O V S S  V M .  MRUSTCAP.. LB SERVICE FACTOR '5 p TURBINE- 

CASE.MOUNF P C ~ R L I N E  FOOT u BRACKET VERI I [ rrE~- 
, -SPLIT: 0 AXIAL mRAO: PIPE VOLUTE HSGL 0 081 0 DIFFUSER 

-mEsa EMU ALLOW. 600 P S ~ G  SO 'F: o ~ O R O  TEST 900 PSIS 

PIT OR SUMP O m  

MlN. SUBMERGENCE REKD.0 --.-.-.-.. . . .. ..-- 

- - 

*R STANDARD 810 GOVERNS UNLESS OTHERWISE NOTEO. '21&cZ SdL ' RA 'D Or? '9 
+ + r - i P l C A L  TATA fPom 4 X ! O A L  ? d M P  

RATING 

5 c:? 
3 :?:2 

9SHQP INSPECTION 

=ISMANT. & INSP. AFTER PEST 
OOTHER 

9 C . W .  PIPE P L A N  O LU: 0 bs.: Onrslna: O ~ I F E  

q TOTALCOOUNG WATER REED. GPM Wf v E d D o e  ~ S ~ G H T  , I .  MU0 
. 

O A W N G  COOUNG INJECTION RECQ OTOTAL GPM. 0 PSI0 

@SEAL RUSH PIPE P L A N  0 C.S. 0 S.S. ONBINS (D PIPE 

( [ I 1 1 ~ 0 6  NO. I O R A W I N G  NO. 7 

UINNECT: mVENT Isl ORAlN,, mGAGE 

I M ~  OIII: ERI\TED 9 '!7 ane4XJdL3lA- - M A T E R I A L S  

MOUNT: O e m k r E H  BUSS OOVERHUNS 0 WEAR RS. OIAM./CLRM 

e~unwssme ORIOUL 175~~1 A216  wcg/ 12?0ca&on€ 
Lusn ORINSOIL onooo OOILMIST 

COLUMN ~ P E  0 FLANGEO OTHREAOEO 
UNE SHAbT 0 OPEN ENCLOSED 
BRSS: O s O W l  OUNE SHARP 

0R6, LUBE OWATER 0 0 1 1  OGREASE 

FAClnG 

z :  . . A < $  
$:-,4 $ .+ 

gaTERrrrrL  SEA^ nuloxnid HARR SSOF OGPM a v  VFM a PSIG 50 FLOAT 6 ROO OCS oss SBRZ ONONE 

OAUXIUARY SEAL PUN O C S  3 S . S  OTU8lNG 0 P ~ P E  RWT SWITCH 0 

NO. 

LOCATION 

SIW- 
SI2g 

ONON-WIT. PERF. i%lT. PERF. 

ONON-WT. HYORO own. HYDRO 

GMH R E U ~  @WIT. NPSH 

I 

I 
\'2-11-3$ Ir&uED FaQ P H A S E  Z E  k 3 

DATE 

yL 
TW 

Fi 
4, 

rn 10222 
W% 

q pb SHEETLOF I 

- 
3135-6-8 0 
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GENERAL PURPOSE STEAM TURBINE DATA SHEET 

JOB NO. /4Zc7.7 -a0 NO. 3 FCT- /09. 
PURCHASE ORDER NO. 
REOUISITION NO. 

APPLICABLE TO: 0 PROPOSALS 0 PURCHASE 0 AS BUILT 

FOR BRcclcr d RIDGE p D 2 E c T  UNIT P U ~ T  3 c POWEL P I  A- 
SITE R RECQ-1 CG' COI >* jT'4 Y F H';uC~Y SERIAL NO. NO. REQUIRED 
SERVICE P v n P  DLlvf ORIVEN EOUIPMEM S Y  JTF ** &sQ r F  * n Pb,CLE! 
MANUFACTURER MOOEL 

NOTE OlNOlCATES INFORMATION TO BE COMPLETED BY PURCHER: O B Y  MANUFACTURER 
PARAGRAPH NUMBERS WITHIN ( ) REfER TO APPLICABLE PARTS OF STANOAHO API 6 1  l 

O P E R A T I N G  C O N D I T I O N S  P E R F O R M A N C E  A T  N O R M A L  S T E A M  C O N D I T I O N S  

*HI4 

s% 
lLf' 
PE NO. DATE 

CONOITION 

RATED 
NORMAL 

RATED 

NORMAL 

as.? 

SPEED. UPM 

3600 
360 0 

HORSEPOWER 

l% 
/zo 

/gZ tZ  

3~ 

- 
--- STEAM RATES 

LB/HP/HR 

~ 3 . 9  

q 
6, SHEETIOF-- 

31- DS-$T-3 

HANO VALVE POSITION 

0 

NO. OPEN 

'IN. S T E A M  C O N D I T I O N S  

INLET PSlG 
TEMP ' F  
EXHAUST ?SIG .- 

a NORMAL MHAUST TEMPERATURE .:F 
0 COOLING WATER REO'O - GPM 
q POTENTIAL MAX. HP WITH NEW NOZZLES 

-- 
C O N S T R U C T I O N  F E A T U R E S  
TURBINE TYPE OVERT @HORlZ SUPPORT 0 CL FOOT 17) 
CASING SPLIT OVERT dHORlZ  NO. STAGES 
SINGLE STAGE 0 2  ROW 0 3  ROW OREENTRY OWHEEL 0 I A . -  
TRIP VALVE 0 INTEGRAL 0 SEPARATE 0 MECH BHYOR 
INTERSTAGE GLANO SEALS 0 CARBON LABYRINTH (15bl 
EN0 GLANO SEAL OCARBON 0 LABYRINTH NO. RINGS/BOX - 
BEARINGS. RAOIAL THRUST 

0 LUBE SYSTEM 
B RING O l l W  0 PURCHASERS SYSTEM OTHER 
0 CORROSION RESISTANT OIL DRAIN LINES ( l z i l )  

M A T E R I A L S  125s) 

q HIGKPRESS. CASING '%Zlue~ EXH CASING e r ? I ~ k C ~  
O N O Z n E S  S?-Fp' WHEELS 
OSHAFT AUnY C r L  UNOERPALXING 
0 GOV VALVE TRIM AA I - Relw 

NO. CLOSED 

A 

MAX. EXHAUST CASING PRESSURE PSlG 
COOLING WATER IN - PSlG S F  OUT QP (6H) 
@ WINTERIZATION 
0 ORIVEN EQUIP. THRUST LB UP. OOWN 

SERVICE @CONTINOUS OINTERMITTENT 3STANOBY . 

0 NO. HAND VALVES. AVAIL FURNISHED . 
ROTATION. FACING GOVERNOR END 0 CW CCW 

A C C E S S O R I E S  

NEMA OIL 
GOVERNOR TYPE C L A S S  0 MECH 6 HYOR 0 RELAY (30h.i) 
ADJUSTABLE SPEED RANGE PLUS % MINUS , %  

@HANO SPEEO CHANGER 130.~) 
8 ELEClRlCAL HAZARD - CLASS - GR O I V  161) 
@ REMOTE TRIP SIGNAL (30m) 
Q BASEPLATE 0 SOLEPLATE BY 
OMTENDED FOR GEAR @FOR DRIVEN MACHINE 
0 GLANO CONOENSER MOUNTEO l15d l  
dh jOUNT COUPLING HALF @TAPER SHAFT OSTRAIGHT (1 6a-d) 
a INSULATION Q) JACKET O SENTINEL WARNING VALVE 

T E S T S  AND I N S P E C T I O N  

R = REOUIREO w = WITNESSEO 
INSPECTlON 0 SURFACE PARTS 1 3 1 ~ )  
ONO-LOAO RUN O OISASSEMBLY AFTER TEST 

HYORO I N L E l O  PSlG M H  CASE 0 PSlG 
0 PERFORMANCE O A U X  EOUIP. 
0 GOV RESPONSE TO CONTROL SIGNAL 
0 OUTLINE ORG NO. - SEC. ORG NO. 

. REMAHKS: 

CONNECT~ONS 

INLET 
MHAUST 

J O B  N O .  

MAX. NORMAL - 
L O O  

700 
50 

O R P M  MAX. CON1 TRIP 1ST CRITICAL 11 7 4  a CASING OESIGN lNLn P-SF MH P S I G  
0 MAX. ALLOWABLE RPM WEIGHT LB 

. .  

GEAR FURNISHED BY h l / ~ .  
TYPE RATIO 

123a-1) 

NOTE: FOR ADDITIONAL GEAR INFORMATION USE DATA SHEET FROM 
API ST0 613 

SIZE 

2" 

3. 

D R A W I N G  N O .  REV. 

USASl RATING 

600' 

5 

FACING 

R.F 

R F 

POSITION 

SlOL 

3 / D h  



CENTRIFUGAL PUMP DATA SHEET 
APPUUBLE TO: PROPOSALS 0 PURCHASE 0 AS BUILT 0 
NOTE: C INOICATES INFORMATION TO BE COMPLElEO BY PURCHASER: 

O BY MANUFACTURER 

. 4 .? C? :- 
JOB NO.:* L 'z 

t \ .r,-I/CI,: t pp -J  C 
I IEM NO.-,d-- 

PURCHASE OROER NO. 

RmuIstnoN Na. 

IN~UIRY NO. 
DATE 13 - .I  7- 3 0 RWISION 0 

NO. TUfi8lNES RE(l.0 1 ITEM ~ 0 . 3  1- ~T- I IoA P R W I O U ~ ~ Y  P v u  .urn BY P v n  e vCu K 

PUMP MFR + SIZE AN0 TYPE 2 STAGESLSERIAL NO. - i 

OPEflATlNG C O N D I T I O N S .  EACH PUMP I PERFORMANCE 
i - 

- ! PROPOSAL CURVE XC. 5 C  ,N7-2 -S 
I,..! r,, - .: 2 

-. I .  E S .  P I G  753.4 I - .- - - ! RPM-3 C~?'%PSHR (WATER). .Is- 
l=F 

PT. F. NOR.-~-!AAX --- -,SL;CT. ?RESS.. PSIG MAX. -" 5= - EFF.~?->'-~HP RATE3 ..z G-0- :. - ' I 
SP. GR. ar PT . - - J .  "IFF. PRESS.. p ~ 1 - 6 5  94 --- MAX. OHP RATE0 l ~ P . 3 3 ~ .  ' 

, -. I 1'012.5 VIP. PRESS. at PT, PSlA- '.: ' . ' OIFF. HEAO. fl---.-. MAX. HEAO RATED IMP !2c;~,  rr  , , , ,I  *! I :  t : ,  [ ; ' 
VIS. at PT. SSU- - L ~ ? ~ ! I P S H A .  FT 36 MlN. CONltNUOUS GPM 2 
CORR/EROS. CAUSED BY 1'' .-. .*  .= HYO. H P ~  1 9 ROTATION (VIEWEO FROM CPLG €1401 

-202- I SHOP T E S T S  

SOWIT. PERF. 

NON-WIT. HYORO OWIT. HYDRO 

@WIT. NPSH 

TEST ' PSI6 

MOUNT: BIBETWEEN ERGS 00VEFIUUNG O WEAR RG OIAM./CLRNC. 

aEunrssrrpr: u ~ n o u ~  . 

~uer: omms oa onooo OOJL wsr o~unsw OPRESSURE o 
W U P U W  O M F R  

PACKING: 0 MFR 6 TYPE 

MECH. SEAL 0 MFR 6 MOOEL API CUSS. COO€ 

o c s  3s.s OTU~ IN~  o PIPE 

FULL LOAO AMPS 

Y 
JOE NO. D R A W I N G  NO. V. - 

31-DS-6-4 / 0 
' t ~  ! ~ g  >:yL C Q G  3PAZE L C 4 3  A 

1i4fi2 
nun1 \2-17-'$~ 

NO. ;jq DATE =il, SHEET 1 OF 7 
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GENERAL PURPOSE STEAM TURBINE DATA SHEET 

JOB NO. / 4 Z Z - Z . - O o o  l ~ E M  ko, 31- GT- 1 10. 
PURCHASE ORDER NO. 
REOUISITION NO. 

APPLICABLE TO: 0 PROPOSALS 0 PURCHASE 0 AS BUILT ' 

FOR S k ~ C k l  d El DL? b u ? Y  WTJCL'l  UNIT p U f l 3 I -  ,aCrj=,p 3/4~)7 
SITE BR€llcrrJR~l%,Z mUu7Y. K E A J P L K Y  SERIAL NO. NO. R E O U I ~ O  ,, -2k:- 
SERVICE SE IMP D R l 2 p  DRIVEN EOUIPMEHT -;u>TZ 4 . -3 - . - - .z n :"!,'"F 
MANUFACTURER MOOEL 

- - 
NOTE OlNOlCATES INFORMATION TO BE COMPLETED BY PURCHER: IJBY MANUFACTURER . 

PARAGRAPH NUMBERS WITHIN ( ) REFER TO APPLICABLE PARTS 

O P E R A T I N G  C O N O l T l O N S  

OF STA8IDARO API 611 

P E R F O R M A N C E  A T  N O R M A L  STEAM C O N D I T I O N S  
, 

~ / - D s - G ~ % . +  

CONOlTlON 

RATE0 
NORMAL 

SPEED. RPM 

3660 
3600 

RATED 

NORMAL 

J O B  NO.  

0 
?p. !!f) 

HORSEPOWER 

300 

223 

TSs3ED F O E  PPIJASE ZERO 
NO. 

O 

STEAM RATES 

LB/HPIHR 

25, 

&,z 
S T E A M  C O N D I T I O N S  - 

INLET PSIG 
TEMP 'F 
MHAUST PSlG 

D R A W I N G  N O .  

D ~ C ~ r , P ~ q ~ c t ,  
HhN 

DATE 

12///sb 

0 NORMAL EXHAUST TEMPERATURE ' F  
COOLING WATER REO'O GPM 

o POTENTIAL MAX. HP WITH NEW NOZZLES I 
C O N S T R U C T I O N  F E A T U R E S  I 
TURBINE lYPE OVERT BHORIZ SUPPORT 0 CL 0 FOOT (71 . 
CASING SPLIT OVERT @HORIZ ONO. STAGES 
SINGLE STAGE 0 2  ROW 0 3  ROW OREENTRY OWHEEL OIA..- 
TRIP VALVE 0 INTEGRAL 0 SEPARATE 0 MECH QHYOR 
INTERSTAGE GLAND SEALS 0 CARBON @ LABYRINTH (1 5b) 
END GLANO SEAL o CARBON o LABYRINTH NO. RINGS/BUX - 
BEARINGS. RADIAL THRUST 

i 
*LUBE SYSTEM 
0 RING OlLEO OPURCHASERS SYSTEM OTHER 
0 CORROSION RESISTANT 011 DRAIN LINES (12-3) 

M A T E R I A L S  , q ~ r M  A2 .':-. , (25a) 

OHIGKPRESS CASING ZL d C 8  'EXH CASING , a" i .': 
O N O ~ E S  $ 7 2 5 ~  WHEELS. 
0 SHAFT A'.Lou S'r L- UNDERPACKING 
0 GOV VALVE TRIM rw != T 

REV. 

SHEETIOF 1 

/ q Z z  

, 
HANO VALVE POSITION I 

4 

MAX. MHAUST CASING PRESSURE PSlG 
-F OUT 4 P  (6H) COOLING WATER IN - PSlG 45 

0 WINTERIZATION 
0 ORIVEN EOUIP. THRUST LB UP. DOWN 

, SERVICE O CONTINOUS 0 INTERMITTENT 0 STANOBY 

U NO. HANO VALVES. AVAIL FURNISHEO 
ROTATION. FACING GOVERNOR ENO 0 rn 8 CCW 

. 

A C C E S S O R I E S  

NEMA OIL 
GOVERNOR TYPE C L A S S  0 MECH (DHYOR 0 RELAY (30h-i) 
ADJUSTABLE SPEfO RANGE PLUS $ MINUS % 

O H A N 0  SPEfO CHANGER (301) 
@ ELECTRICAL HAUAO - CLASS - GR O I V  16i) 
@REMOTE TRIP SIGNAL (30ml 
8 BASEPLATE 0 SOLEPLATE BY ' 

OMTENOEO FOR GEAR OFOR ORIVEN MACHINE 
0 G U N 0  CONDENSER MOUNTED (15d) 
@MOUNT COUPLING HALF TAPER SHAFT OSTRAIGHT (1  6ad) 
0 INSULATION 9 JACKET 0 SENTINEL WARNING VALVE 

T E S T S  AND I N S P E C T I O N  

R = REOUIRED W = WITNESSEO 
INSPECTION o SURFACE PARTS ( 3 1 ~ )  
ONO-LOAO RUN O OISASSEMBLY AFTER TEST 

HYORO I N L E T 0  PSlG M H  CASE 0 PSlG ' 
0 AUX EOUIP. 0 PERFORMANCE 

0. GOV RESPONSE TO CONTROL SIGNAL 
SEC. ORG NO. 0 OUTLINE DUG NO. 

R E M A R K S :  

M u .  

NO. OPEN 

CONNECTIONS - 
INLET 
MH4UST 

NO. CLOSE0 I 

NORMAL - -  
6 0 0  
7 0 0  
50 

0 RPM MAX. C O N T T R I P  1 ST CRITICAL 1174 
0 CASING OESIGN INLET- PSIG 790.F M H  -&Cl  PSIG 
0 MAX. ALLOWABLE RPM WEIGHT LB 

. 
GEAR FURNISHED BY N?A 123a-1) 

TYPE RATIO 
NOTE. FOR AOOlTlONAL GEAR INFORMATION USE OATA SHEET FROM 
API ST0 613 

FACING 

. 

R E  

'IN, 

POSITION 

srCE 

~ 1 D f  

SIZE 

2- 
4. 

USASl RATING 

b d  

ISO* 



v'Acuu4 PUMP DATA .SHEET 
JOB No. 1422 2 ITEM NO. 31 -6- 1 1 1 ~  & / / / R  
PURCHASE OROER NO. 

APPUUBLE TO: PROPOSALS 0 PURCHASE 0 AS BUILT 0 REPUlSlnON NO. 

NOTE C INOIUTES INFORMATION TO BE COMPLETED BY PURCHASER: INPUlRY NO. 
0 BY MANUFACTURER R M S I O N . ~  

BKECX/#E/D (I & SITE RP,YY~N'R/D 6E C O U N T  Y LEA 7 U C k  Y 
UNIT 31 SERVICE C N C E / V  Sgp V ~ C U U ~ L I  PU/UPS 
NO. PUMPS R E C D ~ N Q  MOTORS REO'OZITEM NO.~J'%PIII& PROVlOED BY k'E*-'z MTO BY- 

NO. NRBINES R U I O . ~ I T D ~ ~ D  PROVIOEO BY MTO BY .-. 
PUMPM~R N A q H  * SIZE ANO TYPE ~JU?&E~STAGES-.SERIAL N a  

VAP. PRESS a n. PSIA IJ/A . OIR. HEAD. n MAX. HEAO RATED IMP 

VIS. n PT. SSU& C P  NPSHA R MIN. CONTINUOUS GPM 

CORR/EROS CAUSED BY N O  dl5 ROTATION (VIEWED FROM CPLG ENO) 

OWIT. PmF. 

WON-WIT. HYDRO OWIT. HYgAO 

 WIT. NPSH 

-CONN€Ct OVENT 0 ORAIM RGAGE 
IMPEUER O I k  ' ORATE0 O M a x  

MOUNT: 0 BETwEEn BR6S OOVERHUN6 0 WEAR. RG. OIAM./CLRNC. 

BEAR1116SNPf: OMOlAL mHRUST 

Luee o R l n 6 o I L  a F L o o o  OOILMIST onlMw OPRESSURE o 
c o u ~ n 6 :  OMFR a MOOR 

oruvw u ~ v  mu BY: o WMP MFR OORIVUI MFR OPURCWSER 

PAoclN6: 0 MFR h N P E  OSIZE/NO. OF RINGS 

O C S  3 S.S. O N e l N G  0 PIPE 

p NPE ~ E V O ~ A L  INSULBFULL LOAO AMPS 

ENC 7EFe TEMP RISE C ~ ~ L O C K E O  ROTOR AMPS 

!? O V l i S  O V S S  VERT. MRUSTW.. LR SERVICE FACTOR 

AR STANOARO 810 tovmns UNLESS OTHERWISE NOTED. 

* TYPICAL I ,VFO~MAT/ON F R b m  N A S &  CAT&K :.PAGE A - / / 5  

D R A W I N G  NO. - - I .  - 
3/-D5-L-/O I u 

&d@** 

JOS NO. 

,/4zzz 
OF I , ~ Y C H ~ ~ ~ L ~ , S H E E T  

/5 SUE FQ& PHASE ZERO LA 
NO. 

l2h//8o 
DATE 



CENTRIFUGAL PUMP DATA SHEET 
JOB ~ o . & Z Z r s r  NO..* 

PURCHASE OROER NO. 
APPLICABLE TO: PROPOSALS 0 PURCHASE 0 .  A S  BUILT 0 - 

REOUlSlTlOM NO. 
A q g  

NOTE: O l N O l C A T E S  INFORMATION TO BE COMPLnEO BY PURCHASER: IM~UIRI NO. -115 A & B  
0 BY MANUFACTURER 

. 
OAT€ 12 - 4- 80 R E V I S I O N ~  . 

FOR BfEC Y/A',?/D 6 F ?PO TEE 7 . S I T E ~ ~ L F  COUNTY. ZEN TVCX Y 
UNIT 3/ - /=0!4/5/? PLANT SERVICE STFAM AIR HEA7FP D'.A/N PUM PS 
NO. PUMPS REUOLNO. MOTORS REO'O PROVIOEO BY M ~ B Y  

NO. TURBINES REO'O TEM NO. PROWOE0 BY MTO BY 

PUMP MFR + sin ANO ~ P E  ZS& b - VO * STAGES 1 SERIAL NO 

-7r) 

MOM-WIT. HYORO 

' C O N N M :  O V E N 1  0 0 t U l N  O W E  

I M R U E R  OIA: URATEO v7 " 
MOUNC 0 B E W E E N  BUGS OOVERHUM6 q WEAR RG. OIAM./CLRNC. 

e w n w i s m  C I R A o l A L  C I m l n r s T B A L L  

Om/m OF RlMSS 

M l M  SUBMERGENCE R E U O . 0  

E: a FLANGED OTHREAOED 

0 OPEN 0 ENCLOSED 

SERVICE FACTOR /. f l  

A m  STAMOAR0 6 1 0  GOVERNS UMLESS OTHERWISE NOTED H y D m u ~ ~ c  TuTb STANDhfDs 

x TYPICAL hArA FBWI 3-R CATALOG 



CENTRIFUGAL PUMP DATA SHEET 
JOB NO. /4?_72 ITEM NO. 3 - G  - A THPU C 
PURCHASE OROER NO. 

APPLICABLE TO: PROPOSALS C PURCHASE AS ~ U I L T  9 REOUlSlTlOM NO. 

NOTE: C INOIQTES INFORMATION TO BE COMPLETED BY PURCHASER: INllUlRY NO. 

Q BY MANUFACTURER OATE<//~  REVISION^ 
FOR&?FCY/NR/PGE PRO JFC r SITE .~R.E-~.CM~R/D GS L7.9uN T Y. /Flu Tr/C X Y 

UNIT 3)  ICE CCNDEN~ATE FUISH MU& DLAIN Pu&?s 
NO. PUMPS RLQD 3 NO. MOTORS REUO 3 ITEM NO. 5 s  PROVIOED BY MTO BY J E I ' ~ e  

N& TUR~INES a~0-&lm NO.L PROVIDED BY N /A  MTO BY N,/A 
PUMP MFR G U L L -  -0 * SIZE AM0 TY?E&/~/~ %b ESP * STAGES SERIAL NO. 

1 R P M ~ ~ N P S H R  I W A T E R ) / ~  

WTEO 53 I EFF -G~%BHP RATED- 

AA STANOARD 8 1 0  GOVERNS UNLESS OTHERWISE NOTED. 

SP. GR. a ~ ~ 0 . 3 7  OIFF. PRESS.. PSI 47 - 
VAP. PRESS. a PT. P S I A A ~  OIR. H U O .  FT 

VIS. n PT. s s u  C P ~ N P S H A  n / B  - 

CORR/EROS. CAUSE0 0y-t HYO. HP 3 -0 ROTATION IVIEWEO FROM CPLG €NO).- - 
..- C O N S T R U C T I O N  SHOP TESTS 

MAX. BHP RATEO IMP 10 
MAX. H U O  RATE0 I M P  / Fr 
MIN. CONTINUOUS GPM 40 

N O a E S  

S U C ~ O N  

OISCHARGE 

4 

SIZE 

3 
I 'lz 

ED 
. 

QSE.MOUN1: 0 CENTERLINE 0 FOOT fl BRACKET 9 VERT. (TYPE)- N 
.SPLIT: Q A X l A L  QRAO: TYPEVOLUTE O S G L  O O B L  0 0 1 F N S E R  

PSI6 -PRESS EMAX A L L O W . / ~ ~ P S ~ G ~ ~ ~ ~ F :  0 HYORO TEST 

-CONNEIX O V W  O ORAlN q 6 A G E  

IMP~LER OIA~ ~ R A I E O  3/4 SMAX 14 6 I 

~ouwr:  o m  e ~ s s  OOVERHUNS o WFLIR RB OUY/CUIIIC 

su~~ r r ssn r r :  ORIOUL onnun  
LUBE O m N 6 0 l L  O H 0 0 0  O O l L M l S T  OHIffiUI OPRESSURE U . 

a~wns: OMFR uuooa . - 

omvw n n ~  lrm er: w w  MFR OORIVER MFR 0 WRMISER 

D R A W I N G  NO. 

RATlNG 

0 

150* 
C S n O P  INSPECTION 

GOISMANT. 6 INSP. AFTER TEST 

OOTHER 

I 

ETYWOPE~J,, M A T E R I A L S  

a -TRIM cwsa- 
. 3/(a StAINLESS / 3110 

ST&NI ~ z C  

. . &- 

JOS NO. % By 

FACING 

r E  
EF: 

a 

,4r A n / / y / a o  

LOCATION 

Sin & 
SIDE 

I4ZZL 
\p 

p~ 

155ULf FoK PHASE zEko 
g-'-DS- 

C;NON-WIT. PERF. O W I T .  PERF. 

C,NON-WIT. HYORO O W I T .  HYURO 

C N P S H  REUO. O W I T .  N P S n  

,+* a, 
S H ' E E T O F  1 NO. DATE 



CENTRIFUGAL PUMP .DATA SHEET 
JOB NO, /4Z22 ITEM N 0 . i 3 1 - 6 -  117A V P u  C 
PURCHASE ORDER NO. 

APPLICABLE TO: PROPOSALS 0 PURCHASES AS BUILT 3 REOUISITION NO. 

NOTE: 0 INOICATES INFORMATION TO BE COMPLETED BY PURCHASER: INOUIRY NO. 

BY MANUFACTURER OAT€ ?/ 'i/~ REVISION 0 

FOR r3R,rCLlNR/DGE P&~,TF( r SITE 8EEC L/N.&DC F CMN T Y .  KEN TVC E Y 
UNIT ?I  . SERVICE .3LdWDdWN .MUM DE&IN PUM PS 
NO. PUMPS R E O ' O ~ N O .  MOTORS R E Q O ~ ~ T E M  N O . ~ E ~ . &  UE PROVlOEO BY v m b e  MTO BY VIE/VDdR 

NO. TURBINES REO'O.&ITEM NO.&. PROVIOEO BY,&MTO BY A. / A  
W M p  PAM IN L ~ G ~ S ~ L I  - &D + SIZE AND TYPE ll/t X& ESP~STAGES 

- - 
SERIAL NO. 

NON-WIT. HYORO O W T .  HYORO 

owlr. NPSH 

IMPQLER O W  .RATE0 

MOUNT: 0 errwrm e ~ s s  oovmum o WEAR R a  OUM./CLRNC 

EWWa6STIPL: cmOW cTl4RUSr 
LUUE OR1116 OIL O R O O D  0011 MlSI ONN6W OPRF&JRE 0 

WUPUm O M F R  O M O H  . . - 
ORIVER HAW MTO BI: PUMP MFR 0 DRIVER MFR 0 PURCHASER 

OSIZE/YO. OF RINGS 

APl CLASS. CODE 

PIT OR SUMP 

MIN. SUBMERGENCE R E U 0 . 8  

COLUMN PIPE: FLANGED OTHREAOEO 

q TOTALCOOUNG WATER REQO. GPML o SIGHT F.I. REUO 
OPAWN6 COOLING INJECTION REO'D: O T O T A L  GPM 

~ F A L  F L u s n  PIPE  PLAN^.!!! o C.S. o S.S. *TUBING o PIPE 

5 ENC 
TEFC TEMPRISEC LOCXEO ROTOR AMPS APPROX. W. PUMP 6 BASE 

9 Oms 0 VSS VERT. THRUST CAP.. LB SERVICE FACTOR a 0 MOTOR-TURBINE- 

A m  STANOARO 8 1 0  GOVERNS UNLESS OTHERWISE MOTU). 

jt T Y I C L  P t )  I ~ V F D ~ M ~ T I ~ F J  F;ePM INGF-LL- Rfklb CATAhd 

'UMPS(CANNED A 

ma / z  ' 
AUXILIARY PIPING ,,,. .,.m.nU-~~ R E u o . 8  10' 

O C W .  PlPE P I A N  0 CU: 0 SS.: OTUBING:  0 PIPE 
COLUMN PIPE: FLANGED OTHREAOEO 

OPEN ENCLOSED 

TER [301L O G R U S E  

)C.S O S S .  O B R Z  O N O N E  

0 S 3 S . S  O T U B l N G  0 PlPE h OAUXlL lARY PLAN 

O A U I  SFAL OUENCH W I O  N)A 
P 
b 
0 
2 
g n p E  vEpn&L IHSUL 

5 ENC 
TEFC TEMPRISEC LOCXEO ROTOR AMPS 

9 Oms 0 VSS VERT. THRUST CAP.. LB SERVICE FACTOR ' 0 

J 

D R A W I N G  N O .  

3r -Ds-C- /3  

J06 N O .  

/ q z Z ~  

R N .  

0 

% 
- 

w* 
S H E E T I O F L  N O .  

CH 

9d 

gy  

4% 
D A T E  

p~ 

\,q I S S U E  me PHME t w o  

.I 

. ' ~ ' , S / B ~  



CENTRIFUGAL PUMP DATA SHEET 
JOBNO, I 4 2 2 2  ITEM'NO. 3 / - L ; - / / B  A TH.eg 
PURCHASE ORDER NO. 

' BEOUISITlON NO. APPLICABLE TO: PROPOSALS 0 PURCHASE AS BUILT 0 
NOTE 0 INOlUTES INFORMATIOH TO BE COMPLETED BY PURCHASER: INDUIRY NO. 

BY MANUFACTURER OAT€ /2/1< !~o REVISION .') 

FOR~E--FCY/NR/D 6 F /WO TEC 7 sn~ SRi<L/ / \ /  .2:2 G F  Caor/TY c.5~ -:fC .:'! 
UNIT ' SERVICE ATMoS~WEZ/C . .~Lo~J&FF . De+N / o ~ ~ r ' . j  
N a  PUMPS RM'O 4 NO. MOTORS REWO 4 ITW NO.* ABOVS PROVIDED BYPL~MP VLVD~.LMTO By PUMP v I=/V a ~2 

N a  mRmNEs ~ ~ 1 . 0  N!A ITEM NO.- PROVIOED ay./L//A~m ~ y - I l r / A ~  

WMP MFR I A J G ~ S ~  L- R h  n ' SIZE AND nrr 3 % x 6 ESP *STAGES SERIAL NO. 

45 
, * D B L  OISCH. PRESS. PSIG ' 1 R P M - 5 2 - 9  .-NPSHR,IWATERI/~.- - 

m. F. NOR.ZIZMAJ.~/~ SUCT. PRESS.. PSIG MAX RATED 3 f i/g )EFF -&SHP RATEO-2 . - 

-- 

O P E R A T I N G  C O N D I T I O N S .  E A C H  P U M P  P E R F C R M A N C E  

SP. GR n m OIFF. PRESS.. PSI-- 

VAP. PRESS n PT. PSIA OIFF. HUO. n 

a 

Llaulo a r v  ENS 5 I PROPOSAL CUfiVE ~o,,&c's?- .s (5 ~ i 7 ~  ]& 

MAX. ~ H P  RATED : M P . ~ O  
MAX HUO RATEO IMP-1.3-5 

VIS n m. s u  W ~ . ~ O N P S H L  n 17' MIN. CONTINUOUS GPH 

CORR/EROS CAUSED BY> 0 AJ E HYO. HP 2.5 1 ROTATION IYIEWEO FROM CPLG !NO\. .- 

CnNSTRUCTlON 0 S H O P  T E S T S  

. LOCATION 1 ~ 7 ~ 0 ~ - W I T .  PERF. OWIT .  PERF. 

S I D E  IC.NON-WIT HYORO OWIT. HYORO 

Sl OE CNPSH REO'O. C W l T .  NPSH 

- C O N N m  0 VENT q ORAlN ,,OGAGE 

IYRLLEROIA: URATED-~L m- 
Mourn 013errmerBRGS oOyERM116 O ~ R B O U Y / C U I Y .  

8EAmI IQm O R A M I I  O T m J s s  

LUBE omffion anm O ~ L M I S T  OFLIWER OPIE&RE a- 
cowwe; OMPR a MOO- 

O R W E R W M m B t  OPUMPMFR O O R I V E I I W  OPUACHISER 
PAClUffi: O M F R  & TYPE OSZE/Na. OF RINGS- 

MLOL SEAL: o MFR & MOO-& F API CUSS CODE V E R T I C A L P U M P S  

0 MFR COOL  PIT OR SUMP O E ~ H L ~  / z  ' 
AUXILIARY PIPING !MIN. SUBMERGENCE R E O ' O . ~  /O ' 

- 
!COLUMN PIPE: .I FLANGED OTHREAOEO 0 CW. PIPE PUN.- 0 CU: 0 S S: 0 TUBING: 0 PIPE 

OT~TALCOOUNG W A ~ E H  "LCD. OPMA A , .  0 SIGHT F.I. REQ.0 I LINE SHAFT. 0 OPEN 8 ENCLOSED 

L S l i O P  INSPECTION 
CASE-MOUNT: 0 &TEGE q FOO l fl BRACKET 

-SPLIT: a AXIAL ORAO: TYPE VOLUTE GSGL OOBL OOIFFUSER - 
PRESS m M U C  ALLOW. 154 PSlG 350 'F: 0 HYORO TEST 

NOAES 

SUCTION 

01SCHARGE.- 

~ M ( I M 6  CUOUIYG INJECTION REO'D: OTOTAL G P M  0 MID- .. ,- 

OSFAL RUSH f lP€ PUN- 0 OcS 0 S..% OTUBING OflPE- 
N It+ o GPM n PSIG- OECTERNAL SEA1 FLUSH RUlO 

OOcS 5 S.S. OTUBlNG 0 PlPE : OAUXIUARY sw P l a n  

3 OAUX SEAL (IUENCH RUIO A, / A  
: 
'4 M O T O R  O R I V E R  (31-GP- 118 A TheU D) 
5 -  - 

H P / ~ ! .  R P M ~  FRAME-a ~ ~ V O L T S / P H A S L / C Y C L E S  460,/3 //a 4 

MFR .BEARINGS&LUBE 6- F 
o n p E  V&Q n&L INSULRFULL LOAO AMPS z 

5 M 7-C TEMP ?ISL C ~ ~ L O C K E O  ROTOR AMPS 

2 O V H S  0 VSS V W .  THRUST CAP.. 18. SERVICE FACTOR /a 

RATING 

lSo #b 

/ s o *  

SIZE 

3 
1 

BUGS: o a o w i  o LINE SHAFT- 

ERG. LUBE 3WhTLR Oflll OGREASE 

FLOAT a ROO ocs. oss. C e R z  ONONE 
FLOAT SWITCH 0 
PUMP THRUST. 18 0 U P  0 DOWN- 

T U R B I N E  D R I V E R  - 
~ l *  
sd 

MOTOR 135 TURBINE- 

O R A W I N G  N a  :V - 

~ - - FACING 

F. F. 
EF. 

Afl STANOARO 810 GOVERNS UNLESS OTHERWISE NOTED 

* T Y P l r A L  I N ~ E  M A ~ ~ o N  /# 6'FL SULL - ' CATALOG 

J06 NO. &% B y  

14222 

&f 

4k /SSLIE FLL Pk&E 2,~& ,&A 

31- D5-4- /9  
!,P "/r)-/g* 

0 

SHEET I OFI~ NO. DATE 



CENTRIFUGAL PUMP DATA SHEET 
APPLICABLE TO: PROPOSALS 0 PURCHASE 3 AS BUILT 0 
NOTE SINOICATES INFOfiMAIION TO BE COMPLETED BY PURCHASER: 

q BY MANUFACTURER 

JOB NO. '4222 ITEM NO. \3!-6 ' I 17 d , a  C 
PURCHASE OROER NO. 

REOUISITION NO. 

INaUIRY NO. 

DATE 12 4 80  REVISION 0 

UNIT c 2 ! - 'F~.:-!F.L T L A N ~  SERVICE Z c ~ i  ow c ~ r s c r ~ ~  2 ~ C E S T ~ P  PCJMF-, 
NO. PUMPS REWO Z NO. MOTORS R E O . O ~ I T E M  ~ 0 . 3  I-;? - I /qd'oc PROVIOEO BY ? )*I? d ~ d . 1 ~ 6 ~  MTO B y  PIIMP ~rh1 DG.z 

NO. TURBINES REWO - ITEM NO. - PROVIOEO BY - MTO BY - 
~UMPMF#F=F'-LESS 3~)+? SIZEANOTYPE+ 4 A D 3  S T A G E S S E R I A L  NO. 

OISCH. PRESS.. PSIG 

PT. F. NOR.COMAX.- s-il SUCT. PRESS.. PSIG MAX. 1 3  

SP. GR. at  PT 6.53';; OIR. PRESS.. PSI 3 7 
YAP. PRESS. a PT. PSIA a 0 5 9  OIFF. HEAO. FT : 3 AX. HEAO RATE0 I M  

VIS. a PT. s s u  C P O ~  NPSHA n h o  IN. CONTINUOUS GP 

@WIT. PERF. 

NON-WIT. HYDRO O W I T .  HYDRO 

emr. NPSH 

SHOP INSPECllON 

MOUNT: a B€WEW BUGS 0 0 V E R H U N 6  0 WEAR RG. OIAM./CLRNC. 

BFAWN~STIPL: BRAOIAL ~ B T H R U S T  B ~PLL  
LUBE m N N 6  OIL CZ300 0 0 1 1  MIST ORJffiFJI OPRESSURE 0 

COUPUW OMFR 0 M o o e  . . 
umm HALF M ~ r :  0 PUMP MFR OORIVER MIR OPURCHASB' 

PACKING: o MFR TYPE OSIZE/NO. OF RINGS 

MECH. SEAL: 0 MFR h MODEL APl CLASS. CODE 

LUBE O W A T E R  0 0 1 1  O G R W E  

T auoo O C s  Oss Oanz O n o n E  

TYPE HO R%IJTAL INSUL FULL LOAD AMPS 

X. W, PUMP h BAS- 

O V H S  0 VSS VERT. THRUST UP. .  LR. SiRVICE FACTOR '. 0 MOTOR 530 NREINE: 

D R A W I N G  NO. 

4 1 - 9 4 6 - 1 ' 5  

J06  NO. 

j4222 

- 
R E V .  

0 
n a. 

%,, Lk, 
LMb 8  SHEET / OF- 

; s s o r  f o e  P ~ a s r  er zo  A 
NO. 

r 7 / 7 i ~  
DATE 



CENTRIFUGAL P U M P  DATA SHEET 
APPLICABLE TO: PROPOSALS 0 PURCHASE 9 AS BUILT 0 
NOTE: G INOICATES INFORMATION TO BE COMPLETE0 BY PURCHASER: 

0 BY MANUFACTURER 

Joe N 0 . / 4 l T m  NO. s I- G - I Z O  A ,  3 
PURCHASE ORDER NO. 

lNaulRr NO. 

OATE / 9 / b 0  REVISION 0 

N a  PUMPS R U O  2 NO. MOTORS R E Q . O ~ I T E M  ~ 0 . 2 1 - 6  P ' 1 fa A,@ P R O V I O ~  8Y ~ ~ M D O  MTO B Y 2  . - 
NO. TURBINES REQ.0 - ITEM NO. - PROVIOED BY MTO BY - - 

' p u ~ p ~ ~ @  IPJC:Z-SOLL- I Z ~ J L ~ Q  SIZE AND TYPE * 3 x 712!~ S T A G E S S E R I A L  NO. - 
OPERATIXG CO?IDIT:O-as. EACH PUMP j PERFORMANCE - 

L -  . . 2 1 1 , s  ;;Y at PT N J R . ~  5~ .RATED .3 C s  I PROPOSAL CURVE NO. - *?A/ M 

-~ . -- 

CORR/EROS. C A U S ~  BY ~ ~ i i  :d cxr: HID. HP iG 1 ROTATION IVIEWEO FROM CPLG END~ cc w 
I 

CC?:STRUCTION I ' ~  SHOP TESTS 

- 7 .- .- ' W  

tT. F. NOR. - - AX'; 2UCT ?SESS.. ?S!G MAS ' ." WTEO c- 
SP.GR.atPT I . ' ??4  DIFF. PAESS.. PSI---' 7 

..I. * 
- 

VAP. PRESS. at PT. PSIA .- 1 '3 OIH HUO. FT I - -. - 
vIS. at PT. S s u .  - C P ~  NFSHA. FT-:-: 

EFF. . C BHP RATED 1 5  
MAX. BHP RATED IMPL 
MAX. HEAO RATED IMP 16 5 
MIN. CONTINUOUS GPM ' 9 0 

UISGHll(bt I w 
-. - . - .  - - 

!3SHOP lNsPEcnoN 
CASE.M~UNT: GCENTERLINE CFOOT O ~ R A C A E T  ~ V E A T . ( T Y P E ) - c  =ul+t 

.SPLIT: 0 AXIAL ORAO: TYPE VOLUTE CSGL c 3 B L  OOIFFUSER Dix'AR+c OISMAIYT. &'INSP. AFTER TEST 

.PRESS: OMAX. ALLOW. PSIG 'F: a HYORO TEST . 

-CONMEIX OVENT ~ O R ~ I N  OGAGE 
OMAX. o ~ P E :  IMPELLER OIA: ORATE0 

M O U W  OBETWEW BUSS OOVERHUNG 0 WEAR RS.OIAM./CLRK 

' BFARl116STWE C j R I O U I  cnHWS 
L U E  ORIN6011  Q R O O O  ~ O I L M I S I  O R l m i E R  OPRESSURE a 

COUWIIG: OMFR o ~ o o a  

NOZZLES 

SUCT!ON 
-.--.. . --- 

ORIVER HALF MTO BY: @PUMP MFR 1 DRIVER MFR OPURCHASER 
PACKING: 0 MFR 6 TYPE OSIZEINO. OF RINGS 

MLCH. SEAL 0 MFR 6 MOOEL API CUSS. CODE 

OMFRCOOE 
. 

0C.S. 3 S.S. 0 TUBING 0 PIPE 

o z n~ v E m l p . A I  FULL LOAD AMPS 

erc: I€ F ?  TEMP RISE C ~ ~ L O C K E O  ROTOR AMPS 5 
p O V H S  O V S S  VFRT. THRUST CAP. LR SERVICE FACTOR 1.0 

AR STAMOAR0 810 GOVERNS UNLESS OTHERWISE NOTED. 

INGCQICLL- R A N D  c a ~ a L 0  c 

FACING 

FC A 7  

C/AlT 

SIZ~ I aATlNG 

4 I /=S 
7 1 

LOCATION 

E i D E  

J06 N O .  

ONON-WT. PERF. Q W T .  PERF. 

CNON-WIT. HYORO OWIT. HYORO 

D R A W I N G  N O .  1. - 

a. h h  ~ N P S H  RE(I'O. @WIT. NPSH 

31-DS-G -16 0 
H e l y Z z z  3. i s r u r  +am o u ~ s t  F ~ E B ~  &, 

SHEET oFl I Z / T / W  

4 h, cD D~ NO. D4TE 



CENTRIFUGAL PUMP DATA SHEET 
JOB No. 14222 ITEM NO. 3'- 6- I & g 
PURCHASE OROER NO. 

APPLICABLE TO: PROPOSALS 0 PURCHASE A S  BUILT 0 REOUISITIOW NO. 

NOTE: 0 INOICATES INFORMATION TO BE COMPLETE0 BY PURCHASER: IN(1UIRY N a  

BY MANUFACTURER OATE 1 2  ! r i  / 80  REVISION^ 
F44 PEEC P / D  6r' P~,~?&cT SITE BREc-x/AI .b?; P:n ,< ,g c ~ L l r /  7 Y. KEN TO C z  Y 
U N I T -  PBWI!?~ PLANT SERVICE C ~ N  VF Y ~ X  REC~RC~ -POAI PS 
NO. PUMPS REUO NO. MOTORS REQO Z ITEM NO 8FLdW PROVIDED B Y F D ~ ~ ~  V&&L MTO BY POMP ~ t y ~ d  

N& TURBINES R ~ o . 0 7 a r T ~ M  NO.& PROVIDEO BY TO BYA 
PUMP MFR ~ ~ o P ~ I N  GTDN SIZE A N 0  T W E L $ % ~ ~ ~ S T A ~ . S E R I A L  NO..&, 

SP. GR. at PT 

VAP. PRESS. at PT. PSIA 13.9 OIFF. nun 

-PRESS: .MAX ALLOW. 175 PSIG 250 'F: 0 HYORO TEST 

-CONNECT: O V E N T  0 ORAlN O S A G E  

IMPELLER OIA.: .RATED 6.5 " =MAX. 6.5" .TYPE:- 

MOUNT: 0 BETwEEN ERGS OOVERHUIIG 0 WEAR R 8  OUY./URII(L. 

BUMW.5-TYPE O R A O I A L  f3l'HRuST 

WEE o m ~ s  OIL omoo OOIL ORJNGW UPRE~SURE o 
COUPUIIG: OMFR o vooa 

ORIVER HALF MTO BY: 0 PUMP MFR 0 ORlVER MFR OPURCHASER 

PAOONG: 0 MFR 6 TYPE 

O C S  9 S . S .  O T U B l N G  0 PIPE 

FULL LOAO AMPS 

9 O V H S  0 VSS VERT THRUST CAP.. LB. SERVICE FACTOR 1.0 TURBINE- 

, Apt STANOARO 8 1 0  GOVERNS UNLESS O T H E W l S E  N O T a .  

4 TYPI C ~ L  IN %em ATIA AI M UQTA 1~rrt3 CATAU/S 



CENTRIFUGAL PUMP DATA SHEET 
Joe NO, '4222 ITEM NO, 31 -6 - 122 A 4 6 
PURCHASE OROER NO. 

APPLICABLE TO: PROPOSALS 0 PURCHASE 2 AS BUILT 0 REPUISITIOI) NO. 

NOTE: 0 INOICATES INFORMATION TO BE COMPETE0 BY PURCHASER: INllUIRY NO. 

BY MANUFACTURER DATE 1 2 !  17 ! 30 REVISION 0 

FOR Rk'CYIhl Pi D GS PrZoScC7 SITE EZECZIN K I  I> '3 5 CSUNTV. K E ~  TL.CL y 
UNIT 31- POWFZ PLANT SEWICE O N T I N O  v S Rwm. PUMPS 
na PUMPS R E U ~  2 NO. MOTORS AEO'OZITEM NO.- 8-w P u o w o m  BY  PO^ ~E*rme ,To B Y  PUMP V W ~ P  

NO. TURBINES R E U O ) V I P I T E M ~  PROVIOEO BY ?/A * MTO ar -L. 
PUMPMHI ~~o~T>(INGT/?)J SIZE ANO TYPE _8xkzrlS D- ~E~~"STAGE~.&SERIAL NO.L 

O P E R A T I N G  C O N D I T I O N S .  EACH PUMP P E R F O R M A N C E  

U O U I O A S ~  u . s G P M ~ ~ P T ,   NOR^,^. /fo7 q- ' , IPROPOSAL CURVE NO. 0- 3 * 6 ~15-  A 
0 1 s ~ .  PRESS..- b' 8 6 B1 1 R P M / ~ ~ ~ N P S H R  (WATER) 12 

m. F. NOR&~MAL_ROSUC~. PRESS. =MIX. 39' M. ATEO 32' 13- W 1 EFF &JHP RATED 70 
SP. GR n mA-- OIR. PRESS, PSI 72'7 MAX. 8HP 9h7EO I M P / . @  

VAP. PRESS + m. PSI&& OIR. HUO. n l b 8  ' MAX. HUO RATEO IMP .26 5 PI: TDH 

- a 

VIS 11 PT. s u  - ~ @ ~ N P S H A  FT-40 
CORRIEROS CAUSEU BY NOUE HYO. H P  

MIN. CONTINUOUS O P M ~ + -  

ROTATION (VIEWE0 FROM CPLG €NO).-, 

PRLSS; .MU A U O W . / ~ ~ P ~ I G  250 .F: 0 HYDRO TEST 

connrcr: uven O o R n l n  OGAGE 
IY- OU: a ~ n r r n / . 3 . 6 ~  ~TYPE:FNCLOSEO 

O T W R W r  

LUBE OuIneolr ORWO 001llill~~ ORIIIGFR OPRES~URE 0 
0 uooa COUPUm O M F R  

ORIVER !4UF MTO B t  0 PUMP MHI 0 DRIVER M R  0 P U R M S E R  

Osw nusn RE m n  0 cs 0 ss OTUBIN~ O ~ P E  
oamnr~ SUL RUSH n u l o - - E &  0 ~m 

h: OAUXIUARI SEAL m u  Ocs 3 ss OTUBING 0 PIPE 

~ n c  7-c  TEMP RISE c 
SEWICE FACTOR I.0 TURBINE- 

AR STANOARO 8111 GOVERNS unms O ~ E R W ~ S E  n o m  

r TvPlcPC / N % P n A n a A  F a  M k r o P m r ~ 1 = T n ~ ~  CATALOG 



CENTRIFUGAL PUMP DATA SHEET 
. I ~ B N ~ . / ~ ~ ~ ~ I T E M N O .  31-6-127 A 4 8 
PURCHASE OROER NO. 

APPLICABLE TO: PROPOSALS 0 PURCHASE 9 AS BUILT 0 REOUlSlTlON NO. 

NOTE: 0 I N O I U T E S  INFORMATION TO BE COMPLETED BY PURCHASER; INOUIRY NO. 

q BY MANUFACTURER DATE 1 ~ ! 1 7  ! QO REVISION 

O W I T .  NPSH 

SHOP INSPECTION 

OISMANT. h INSP. AFTER TES~ 
.SPLIT: 0 AXIAL ORAO:  TYPE VOLUTE O S G L  O O B L  OOIFFUSER 

PRESS: .MAX ALLOW. 75 ~ ~ 1 6 2 5 0 ' ~ :  0 HYORO TEST 

-cownm OVENT OOUAIN ? j n G r  

IMPBLEII 0 1 k  ~ R A T € U ~ . ? Q .  OMAX.= o ~ P E : E N C L O S E P  

M O U W  0 ammE11 BAGS O O V E R H U S  0 WAR R & O I A M / t t R N C  

B W r r m s S n r r :  O R I O I A L  O T H R U S T  

LUB~ 0 RWG OIL OROOO OOIL MIST OFUSER OPRESSURE 0 
COURJWG: OYCR a ~ o o a  

ORIVEJI HALF MTO B k  0 PUMP MFR 0 DRIVER M R  0 PURCHASER 

PIT OR SUMP OEPT 

e A C l U N 6  COOLING INJECTION REQO: O T O T A L  G P M . -  .. . 

O S U L  R U S H  PI?€ P L A N  0 C.S. 0 S.S. O T U B l N G  0 PlPE - : OUTERNAL SUL FLUSH F L U I O L A Z ~  o GPM 
O C S  13 S.S. O T U B l N G  0 PlPE 

SERVICE FACTOR 1' 

NO. TURBINES REO.O&TEM ~ o . . h r / P  PROVIOEO BY N /A MTO BY.-, 
PUMP MFR kl6RrHu~G 7dN * SIZE A N 0  ~ P E ~ x ! Y ~ . . ~ s T A G E s & s E R I A L  ~ o . / v / A  

API ST4NOARO 6 1 0  GOVERNS UNLESS O T H E M S E  NOTEO. 

- 
O P E R A T I N G  C O N D I T I O N S .  E A C H  P U M P  

LIOUIO FLTERED u.s. GPM at n. NOR. 175 RATED- 
W A  7 ~ 4  . OISCH. ~ r s s . .  I ~ ~ - ~ O . L _ O O ~ - Z E X /  7_7- 

PT. F. N O R . ~ M A X . &  SUCT. PRESS.. MAX. 32'63. S Y ~ R A T E O  -d...@& 
SP GR. at PT /. b OIR. PRESS.. ~ s 1 9 . Z . 4 . .  . - 
VAP. PRESS. 1 PT. PSIA- OIFF. HEAO, ~ 1 2 2 5  
V I S  at PT. S s u  C P ~  NPSHA. $1 32 ' 
couu/mos. CAUSED BYND E HYo. H P  .C 

P E R F O R M A N C E  

PROPOSAL CURVE NO.D'L 
R P M ~ S Z N P S H R  IWATERIA - 
EFF.-~~_%_BHP R A T E O ~ ~ -  

MPX. BHP RATED IMPZQ 
MAX. HEAO RATE0  IMP^/^ 
MIN. CONTINUOUS GPML 
R o T A r l o N  I v I w E o  FROM cPLG ENo)-- 

II 
D R A W I N G  NO. 

3/-DS-4- /9 

JOS N O .  

/4 2 22 

R E V .  

0 
b,V K 

BY 
*R /55OE B R PHASE .A 

NO: 

pb7/80 

DATE CH PEP SHEETAOF 1 



CENTRIFUGAL PUMP DATA SHEET 
APPLICABLE TO: PROPOSALS PURCHASE AS BUILT 0 
NOTE 0 INOICATES INFORMATION TO BE COMPLETE0 BY PURCHASER 

0 BY MANUFACWRER 

Joe NO. 14222 ITEM NO. 31- G- 124 A 8 B 
PURCHASE OROER NO. 

REPUlSlTION NO. 

INOUIRY N a  

DATE /z/'c/dd R E V I S ~ ~ N . ~ ,  - 

FOR B X E ~ X / N K / D  6s i l e o r ~ c r  SITE ~ ~ , E C K / N R / D  P J V N ~  Y C=N TUC x Y 
3/- PUNEL PLANT SERVICE L;.€LY/ITEL/NG & ~ 4  -SUMP /?JM~)s 

NO. PUMPS REUO NO. MOTORS REWO 2 ITEM NO. SFE PROVIDED BY PUMP ~ /W&~MTO BY V W ~  

PUMP MFR 

N& TURBINES R E O ' O ~ T E M  NO.- pROvloEO 8y.+&7d10 BY- 
M A N *  SIZE ANO TYPE- QVSP - s P STAGES SERIAL NO. & A 

C O N S T R U C T I O N  

O P E R A T I N G  C O N D I T I O N S .  E A C H  P U M P  - 
a u o  A S H  UD&u u.s GPM M. NOR 4 ~ 2  RATED.- 

~e olsw. pREs!j. 75 ' !Y7. 5 P5/ 
PT. F. NOR MAX.& SUCT. PRESS..  MAX..^^ ~ ~ ~ R A T E O -  ' 4FB1 
SP. GR a m OIFF. PRESS, P S I ~ Z  C i- - 
YAP. PRESS m. P S I A ~ . ~ ~ - O I R .  HEAO. n-74- 
~lls n M. slop - c P O A  NPSHA. FT 3 3 
CORR/EROS. CAUSE0 BY N O N E  HYO. HP 7 

P E R F O R M A N C E  

PROPOSAL CURVE N O . N P A - ~ ~ ~ ~  ID=€ 73) 
RPM NPSHR ( W A T E R I X L ~ L  

EFF 3 4 8 ~ ~  RATEO /'if 
MAX BHP RATEO IMP 38 
MAX. HEAO RATEO IMP 110 ' 
MIN. CONTINUOUS GPM ZCO 
ROTATION IVlDNEO FROM CPLG €NO).- 

OISCHARGE I I I I 
CASE-MOUNT: q CENTERLINE q FOOT OBRACKET vERT. (TYPE)%L E, S O ~ - Z D  TO CSUIMA 

.SPLIT: 0 AXIAL OUAO: TYPE VOLUTE OSGL OOBL OOIFFUSER 

PRESS: O M A X  ALLOW. PSlG 'F: q HYORO TEST PSlG 

a ~ n m  OVENT o owln OGAGE 
IIYPBLLA O I ~  ORATEO EMU 11 " m n ~ ~ :  o P W  

nmunr: o e m w  ass OOVFJIHUM a WEIR ffi OIAM./UR~ 

e a m w s m  ORI~UL Om~ujr 
urec: arnmso~~ OMOO ~ ~ L Y S T  OFUSER OPRLSSURE o 

NO A E S  

S H O P  T E S T S  

CNON-WIT. P'ERF. OWT. PERF. 

CNON-WT. HYORO OWIT. HYORO 

ONPSH REUO. OWIT. NPSH 

OSHOP INSPECTION 

OOISMANT 6 INS? AmR TEST 

OOTHER 

M A T E R I A L S  

CASEITRIM cmssa 
-- m . P J  G$+&rAw~, 

W I - m  .- 

SIZE 

n m v r  w urn er: 0 m n  urn OORIVER ~ r n  ~PURCHASER 

PAU1116: OMFR &TYPE OSIZEiNO. OF RINGS 

M K X  S W  0 MFR 6 MOOU API CLASS. COOE 

0 MFR COOE PIT OR SUMP OEPTHO 

AIIYI I  I A P V  DIDINC - MlN. SUBMERGENCE REO'O.0 

RATING 

rYPZY~~/ c A / T  INSULLFULL LOAO AMPS 

ENC TW C TEMP RISL C ~ ~ L O C K E O  ROTOR AMPS 

O VHS 0 VSS VERT THRUST CAP. La SERVICE FACTOR I' MOTOR 250 TURBINE- 

FACING 

-",.IL.-.. l ..I. ..I., 

0 CW. PIPE P U N  0 CU: 0 S.S: 0 TUBING: 0 PIPE 

0 TOTAL COOUNG WATER REUO. (iPM 0 SIGHT F.I. REUO 

0 P61G @A0(lM COOUNB IUCCIIOII RLO'O: OTOTAL OM-- 

OSUL nusn RE P U N  o C.S. 0 ss OTUBING ORPE 

. O ~ W L  SEAL n u s ~  nulo ~ A ~ F C  o GPM o PSG- 

OAUXILIARY SEAL PUN OCS. 3 S.S. 0 TUBING o PIPE 

o AUX. SUL auwcn nulo .---- 

'I 

LOCATION 

COLUMN PIPE: C1 FLANGE0 STHREAOEO 

UNE SHAIT: a OPEN TT; ENCLOSE0 

BR6& O B O W L  n U N E  S W -  

ERG LUBE OWATER OOlL  mGREASE 

MOAT& ROO O C S  O S S  CBRZ ONONE 

noAT mrcn o 
PUMP THRUST. LB a U P  0 0 0 ~ -  

T U R B I N E  D R I V E R  - 
* Ta .RPIfL' 

MFU .BEARlN6S W L  LUBE GPEASs 

API STANOARO 810 GOVERNS UNLESS OTHERWISE NOTU). 

* NPlCAL /N%M AT'ON E& lq MJJW c AIALoG 
II 

J 0 6  NO. 

/4222 

O R A W I N G  NO. J.  

3 / -r>S-6-94 

CHPE~~~%SHEETLOF 1 

0 
$PMW k 

BY 
/LSVE Fi.R P ' A r E  2- Q 

NO. 
'z/,,/,, 

OATE 



CENTRIFUGAL P U M P  DATA SHEET 
APPLICABLE TO: PROPOSALS 0 PURCHASE 2 AS BUILT 3 
N O E  OINDICATES INFORMATION TO BE COMPLETED BY PURCHASER: 

0 BY MANUFACTURER 

NO. /dZZZ ITEM NO. 31- 6 - 125 A .$ g 
PURCHASE OROER NO. 

REOUlSlTlON NO. 

INUUIRY NO. 

OATE /z,//B,/PQ REVISIOND 

NO. TURBINES REO'OAITEM NO.- PROVIOEO BY MTO BY 

PUMPMFR ~ M M &  * 

NON-WIT. HYORO 

O W T .  NPSH 

SHOP INSFECTION 

-SPLIT: 0 AXIAL ORAO: TYPE VOLUTE GSGL C O B 1  OOIFFUSER 

-PRESS: EMAX. ALLOW.%PSIG 'F: HYDRO TEST 

-CONNECT: OVENT 0 DRAIN OGAGE 

IMPELLER O I L  DRATEO q'G4 " NMAX. q s L  amp€:- 
I 

OsE'fWEH BR6S OOVERHUN O WEAR R6.OIAM./URHC 

MARIIIGSNPE O R A O W  OlHRusr 
LUE O R I N 6 0 I L  O R 0 0 0  O M 1  MIST ORII IGER OPRESSURE O 

anr~uns: OMFR Owoa . 

O M  HALT MTO BY: 0 PUMP MFR 0 ORlVER MFR 0 PURCHASER 

PACKING: 0 MFR h TYPE OSIZE/NO. OF RINGS 

MECH. SEAL: q MFR I MOOEL, -. - . . -API CLASS. COOE 

AUXILIARY PIPING 

0 C.W. PIPE PUN- C> CU: 0 S.S.: . OTUBING: 0 PIPE 
' 

0 TOTAL COOLING WATER REo'O. GPM . . . 0 SIGHT F.I. REO'O 

0 PSlG o A C K l N 6  COOUNG IKIECTION REll'O: OTOTAL GPM- 

' OSEAL FLUSH PIPE P L A N  o c.s. S.S. OTUBING o PIPE 

5 O ~ T E R N A L  SEAL &USH F L U I D -  q GPM 0 PSlG- 

~ U X I L I A R Y  SEAL P L A N . - -  0C.S .  3S.S.  O n l B I N G  0 PlPE 
Y - OAUX. SEAL RUENCH FLUID-D 
P 

'MIN. SUBMERGENCE ~ ~ o ' o . 0  

COLUMN PIPE: FLANGED OTHREAOEO 

LINE SHAFl: 0 OPEN q ENCLOSE0 

ERGS: O B O W L  q LlNE SHAFT- 

ERG. LUBE OWATER O O l L  q GREASE 

FLOAT a ROO 0 c . s .  Oss OBRZ ONONE 
FLOAT SWITCH 0 -- PUMP THRUST. LB O U P  q 0 0 W -  

T U R B I N E  D R I V E R  
'C MOTOR D R I V E R  i 

Y 

MFR / 

p n p F  Hdaa~7~~ INSUL 5 FULL LOAO AMPS- 

ENC 7 E . C  YMP RISE CLLOCKEO ROTOR A M P S  

-~- - 
APPROX. w. PUMP a BASEL 

9 O V H S  0 VSS VERT. THRUST CAP.. LB. SERVICE FACTOR 1.4 MOTOR 230 TURBINE- 

ApI STANOAR0 610 GOVERNS UNLESS OTHERWISE NOTED. 

TYPIC& I N F ~ R ~ A T ~ A  F/Zo h( k l h + % h  U T A L O ~  



CENTRIFUGAL P U M P  DATA SHEET 
APPLICABLE TO: PROPOSALS 0 PURCHASE 2 AS BUILT 3 
NOTE.C INOICATES INFORMATION TO BE COMPLETED BY PURCHASER: 

0 BY MANUFACTURER 

JOB NO. '4222 ITEM NO. 3-60 126 d 8  
PURCHASE OROER NO. -/27 A8 B 
REOUIS~T~ON NO. -!2g A Z  3 
InaulRY NO. -/2g A t 3  
U T E  /?//f.L* REVISION 0 

UNIT 31- P ~ A I ' J ~  SERVICE&LL~( #kt% &i/ - ~ U M P  &MP?? 

NO. PUMPS REO'O 8 NO. MOTORS RECO ITW N O . S E  a g b i ~  PROVIOEO BY V ~ D ~ M T O  BY POMP' Y A J ~  2 
No. TuwINEs R E u o 5 A  ITEM NO."/P PRovIcIo a y x , M T o  By & / A  

PUMP MFR 
* 

s t z ~  ANO n~~Lsir-5 1/5P - 5 '  % ~ G E S ~ A S ~ R I A L  NO.- 

O P E R A T I N G  C O N D I T I O N S .  EACH P U M P  P E R F O R M A N C E  

W A  TER 

VIS at PT. S n  C P ~ N P S H A  FTA~ ' 

CORR/EROS CAUSE0 BY N o  hl E ! POTAT!ON IVIPNEL) FRCN CPLG ENO). - 
* 

C O N S T R U C T I O N  S H O P  T E S T S  

DII)VERHILFMTO8? OPUWMFR ODRIVLRMFR OPUROUSUI 
~naurs: nvma OSIWNO.'OF RINGS . 

- ~ - -  

NOZZLES SIZE RAnNG ' FACING OWIT .  PERF. 

SUCTION ~ . V O N - W T .  HYORO OWIT. HYORO 

~CNPSH RE(I'0. OWIT.  NPSH 
OISWARGE 

CbLLlnCI 
icSHOP INSPECTION 

CASE-MOUNT: 0 CFNTERLINE 0 FOOT fl BRACXET . VERT. (TYPE) 4lrtw,&m Ta 
j : 7 ~ I ~ ~ ~ ~ ~ .  6 INSP. AFTER TEST 

.SPUT: 0 AXIAL O R A O  TYPE VOLUTE OSGL 0 0 0 1  OOlFFUSER  COTH HER 

.PRESS QMU ALLOW. PSlG 'F; HYORO TEST PSlG 

-WNNEer: OVENT OORAlN O G i G E  4 
IMFJEUIOU: MRATEO 14.57 m u  /4-57 mnPt?OPW M A T E R I A L S  - 

MEO~SEAL: O M F R ~ U O D ~  u! C l A s ,  CODE V E R T I C A L  VUMPS 

O M r n  WOE e 0 m H O  ~2 

AUXILIARY PIPING 'MIN. SUBMERGENCE REP.O.O 4% q ' 

LINE SHAFI: aOPEN q ENCLOSE0 ' 

OTOTAL COOUNG WATER Rm3, GPM-. . -- 0 SIGHT F.I. REO'O 
BRGS: O B O W L   LINE SHAFT- 

O A E U I I G  COOLING IWECTION REIID: aTOTAL GPW- . 

OSFAL RUSH A H  P L A N  0 CO. SS. OTUBIN§ O P l P E  
BUG. LUBE OWATER a 0 1 1  B G R U S E  

OEUERML s a ~  RUSH RUIO \N a T P h  0 GPM nonrs RPO Ocs Oss O e R z  ONONE 

OAUXIUARY SUL PLAN OCS 3 S S  O N 0 l N G  0 PIPE 

mourn a emm BRGS a o v E m t u n c  o WUR RG. OIAM./CLRNC. 

e ~ a ~ l t u w m  C]RAOIAL C3THRUSTp 

L U ~  ORIS OIL moos OOIL MIST O~ur6m OPRESSURE o 
W r t f :  O M F R  0 ~ 0 0 P  

a 
2 OWS O V S S  VERT. THRUST CAP.. LB 

a CASE/TRIM ClASS.3 
HAPD wWE/#G P L L O V /  

MPELlKP, Ah --.ti 
. . . . . . 

AR STANOAR0 810 GOVEr"S UNLESS O T H W S E  MO'lm 

J06 NO.  

14 222 

O R A W I N G  NO.  ( REV. - 
3/-DS-6-Zi 

1 
SHEETLOFA 

icp 
PE 

x w ~  

3% 
& 
& y  

/ S ~ U E  B X  PHASE 350 & 
NO. 

d- 
CH 

/%8ho 
DATE 



CENTRIFUGAL PUMP DATA SHEET 
.Joe NO. /4Zz  2 ITEM No. 31.6- 130 h 4 g 
PURCHASE OROER NO. /3/ A d 6 

APPLICABLE TO: PROPOSALS 0 PURCHASE 2 AS BUILT 0 REDUlSlTlON NO. 132 ~ ' 4  R 
NOTE: 0 INOICATES INFORMATION TO BE COMPLETED BV PURCHASER: INOUIRV NO. 133 A ~ S  

o BY MANUFACTURER O A ~ . + R ~ N I S I O N ~  

FOR 6 E C - / L t N ~ > \ D G F  f J P o ~ ~ 7  . SITE_BCG~YIN eiT?A E C O U * ~ ' ?  -7ocLt Y 
IJN~T-I- pOwFA PLA*rT SERVICE BILEX h . 5fM LJ A?&&? R ~ D S ~ G ?  Pu**Ps 
NO. PUMPS AEQOSNO. MOTORS REQO 8 ITEM ~ 0 . 5 s  ~ L D W  PROVIOEO BY v E * I ~ ~ ~ R M T o  BY 

NO. ~ R B ~ N E s  REQO AJ !A  ITEM NO.>& PROV~OEO By  &IA 
PUMP MFR wo 0 T UIAI /- ~ f i  ~l * sin AND TVPF 2 u  YJO D - ) m  ~ S T ~ ~ E S  

O W I T .  NPSH 

.SPLIT: O'AXIAL 0RAO:NPEVOLUTE OSGL ~ O B L  ODIFFUSER 

-PRESS: ~ M U C  ALLOW. ~ 1 6 3 0  'F; 0 HVORO TEST 

940 " B n p E :  PGcLbssz IMPELLER OIA: W T E D  

MUM: o e m m  em novanuns o WEIR.RS DUY./CUIWC. 

emwssm O U A ~  o rnws 
LUW OUINSOIL anon0 o o r L  MIST. OHINGER OPRLSSURE o 

WURIIIG: OMFR o woo8 
DRIVER HALF MTD BI: 0 PUMP MFR OD~UYER lM OPURQUSER 

MIN. SUBMERGENCE REQO.0 

COLUMN PIPE: 0 FLANGE0 OTHREAOED 

LINE SHAFT: 0 OPEN ENCLOSED 

CPACKlNG WOUN6 IKlEeTlON R E n :  OTOTAL G P M - - - . -  

D E A L  RUSH flPE RANL 0 C.S. 0 s.S O n l B l N 6  O R P E  - 
.EXTERNAL SEAL FLUSH R I J l D k r  A L L  GPM , 

0 c . S .  9S.S O N B l N G  0 PIPE 

0 
2 MFR 

NPE H O ~ Z ~ N  TAL INSUL 

ENC 7 g F C  TEMPRISEC 
- SEAVICE FACTOR "0 TURBINE- 

STANDARD 810 GOVERNS UNLESS OTHEUWSE W T U )  

* T ' i P l G L  I N F & ~ \ A T J O N  F&M ~+.~o~-ru~rrlG~Tia~ r ~ r A L o 6  ~ 

I 1 I I I I I l ~ o s  NO.( DRAWING NO. ( REV. 

A l 1 % l / g 0  ] /550E FQR PH~FSE 2- 
NO.  I DATE I 



CENTRIFUGAL PUMP DATA SHEET 
APpuueLE TO: PROPO~ALS o PURCHASE s AS BUILT o 
NOTE 0 INOIUTES INFORMATION TO BE COMPLETED BY PURCHASER: 

0 er MANUFACTURER 

Joe NO, 14222 ITEM NO. 31- 6 -134- A TMu C 
PURCHASE ORDER NO. - 1 %  A T L U U C  

REPUlSlnON NO. - 1 3 f n  A TMPVC 

INPUIRY NO. -137 A T J I ~ U  pLIc 
OAT E /2/17,/#0 REVISION 0 

FOR f lRIECY/~BD6F ?P&-gc T SITE ;Z,?,CCY/N.&'/DG,I C3uN T Y ,<EN TuC E 9 . 
UNIT 31 - PurJER PLANT q/p//~r w,47c 
NO. PUMPS RE(I'O/ZNO. MOTORS REKOLLITEM NO. ~N~~ rn.e M T z  

NO. TURBINES REKO.N/AITEM NO. &/A MTU BY N /A 
W M P  MFR W d P r u l ~ C r i I V  ' SIZE ANO T Y P E 3 2  ~5 D-/W ' STAGES .!/R SERIALNO. * N / A  

SP. GR n K-. 
VAP. PRESS. at K, PS 

VIS n PT. Slaw 

UIRR/EROS CAUSED BY 

Owl. m. 
OWIT. H m R a  

Owl. NPsn 

@SHOP INSPECTION 

uoum o emrm eRss QOVERNUM o WEAR RIL OOUY/CLRNC 

eumrrssm ORI~UL nTnRusr 
L u a k  o mno OIL a noon o OIL wsr OFUN~EFI OPRE~~URE a 

COURIWG: O M H l  
ORlVER HALF MTO BY: 0 PUMP MFR 0 ORNER MFR 

PAWNS: 0 MFR 6  lWE 

Luac OWATER 0011 OGREASE 
1 6  ROO O C S  OSS O B A Z  O N O N E  

p ~ P E  noel W W A L  INSUL FULL LOAO AMPS 

mc TFFc TEMP RlSL C ~ ~ L O C X E D  ROTOR AMPS 

9 OVHS 0 vss VERT. THRUST UP, LB SER~ICE FACTOR 1'0 

APl STANOARO 610 GOVERNS UNLESS OTHERWISE NOTED 

+ TYPICAL / ~ ~ r c * h T / o r u  F e r n  W O P T ~  CArA ob 

'I 
J06 NO. O R A W I N G  NO. I. 

A,*, /4222 
- 

31-Ds-4-24  O 
RM 

PE SHEET-OF ' . 

*-14 
Cy 

R 
B Y  NO. 

V / , O  

O A T €  

I ~ S U E  FOE PHdSE ZERO 



JOB NO. 14222 ITEM NO. 31-6-138 A 8 B 
CENTRIFUGAL PUMP DATA SHEET PURCHASE OROER NO. -139 A ,dB 

APPLICABLE TO: PROPOSAlS P U R C H A S E S  A S  BUILT 0 REOUISITION NO. -/do h 4 8 
NOTE: C. INOICATES INFORMATION TO BE COMPLElEO BY PURCHASER: 

q BY MANUFACTURER 

IN(IUIRY NO. -141 I+& d 
DATE / z / / R / &  REVISION 9 

, , 

FOR /?Z~C,C/mR/ P&Je  T SITE &~FCK/ALR/DG~ ; " 3 ~  T Y A=-./ T k - X  Y 
UNIT 31- FDW.&& P-7 SERVICE B ~ O M  ASH k / k v ~ i / ~ ~  ,RmPs 
NO. PUMPS REII.O 8 NO. MOTORS REO'OLITEM NO. 5 s  B E ~ ~ w  PROWOEO BY MTO BY POMP U - D ~  

NO. TURBINES R E L 1 . D . / V / P l T E M ~  PROVIOEO BY 

PUMP MFR h/hkhw 
X M T O  B y . 4 .  

sln ANO ~ P E  &DhH- C v " S T A G E S ~ S E R I A L  NO. 

CORR/EROS. CAUSEO BY NONE ROTATION (VIEWED FROM CPLG END)-- - - 
C O N S T R U C T I O N  S H O P  T E S T S  

7- 

O P E R A T I N G  C O N O I T I O N S .  E A C H  P U M P  

u ~ u I o ~ - c ~ ~ O E ~ ~  U.S. GPM at m. NOR. 475 ,RATED 475 - 
W A 7 e  OISCH. PRESS.. e31, 175 ' 1 54. 1 

PT. F. N O R . ~ ~ M I \ X . ~ ~  SUCT. PRESS.. - M4X. CO?&!..UATEOI~' /A= 
SP. GR. at PT 1. - . O I F F .  PRESS.. PSI-47,. 8-. - 
YAP. PRESS. at PT. P S I A . ~ : ~  ... ' OIFF. HUO. n I / , 5  - 
VIS. sr PT. s w  C P G  NPSHA n22 

O W I T .  HYORO 

-PRESS: EMU ALLOW.LPSIG 'F: o HYORO TEST 

IMP- OIA:  RATED ' 6 4  
MUNT: a m ~ m  ~ ~ 6 s  oovwnum q WUR RL DUM./URHT 

B E A M M S T Y P E  O R A W L  . O T H R U S T  

LUBE U UING OIL O R 0 0 0  OM1 MIST O R I N G E R  OPRESSURE 0 
COUPUNG: a M F R  0 M O O U  

O R I V ~  HALF MTD BY: 0 RIMP WR OORIV~ WR 0 PURCHASER 

PACK IN^: o MFR a TYPE oswna or RINGS 

O C S  0 S . S  O T U B l N G  0 PIPE 

H Em: 
m C  TEMP RISE, C ~ L O C K E O  ROTOR AMPS 

O V H S  0 VSS VERT. THRUST CAP.. LB SEAVICE FACTOR 1' 0 

A f l  STANOARO 8 1 0  GOVERNS UNLESS OTHERWlSE NOTE0 

+ TYPIC& I ~ F ~ ~ M ~ ~ I O N  FRbM h ~ M M  w ~ A L P G  

a 

P E R F O R M A N C E  

P R O P ~ S ~  CURVE N o . W P ~ -  '$?hi1 U ( F E B - ' ~ ~ )  
RPM&~-NPSHR IWATER)~.- 

/ 9 =I- 
E F F . - ~ C P  ,$ :,-EHP RATED-- A- 

/ 
MAX. BHP RATED I M P ~ W ,  

MAX. HEAO RATED IMP , 

MIN. CONTINUOUS GPM ZQO 

@ A No. l2/,a/do D A T E  tes 
/ S S O E  FOE PXRSB Z O  



JOB ~ 0 . ~ 1 1 ~ ~  NO. 31' ~ - 1 3  3 
CENTRIFUGAL P U M P  DATA SHEET PURCHASE OROW NO. 

APPUUELE TO: PROPOSALS @ PURCHASE =) AS BUILT o REOUISITION NO. 

NOTE: a INOICATES INFORMATION TO BE U)MPlETEO BY PURCHASER: IN~UIRT NO. 

o BY MANUFACTURER OATEII~.REVISION.L . ~ FOR 0 A/ A? 
- 

UNIT ?/- F b d S R  PL4N7 SERVICE r/'/RE LJAZZK %o3TEk PJMP 
NO. PUMPS REO'OLNO. MOTORS REO'O/ITEM NQSK 8EiiW PROVIOEO BY P b ' '  ~ E ~ ~ ~ P M T o  BY HMP pEA/a3R 

NO. TURBINES RE~.~//AJTEM NO.&& rrov~oto n.-um r n / / A .  
PUMP MFR //t/Gr'R-// RAND * SIZE ANO ~ P E  xb ?/&P STAGES SERIAL NO. 

VAP. PRESS at PT. PSlA 

VIS at n, sm- 

6 m n p ~ :  CLOSED 
M U N L  O-eRsS OOVERMUH6 U W U R R h O W f Q R W t -  

B U f l l S S T Y E  O P 4 M W  u ~ R U S  
LU.W ORIN6 011 O R 0 0 0  OWL MIST O N N S U 1  UPRESSURE O 

W W N a  U M F R  ... CI MOOEL . . 

O M  HALF MTO BY: a R J M P  M M  0 ORIVER MFR 0 PURCHASER 

PAOUIIG: O M F R  & TYPE OSlZEiNO. OF RINGS 

A A  CLASS. COOL 

q N P E H H - ~ ~  INSUL FULL LOAO AMPS 

2 ~m 
TEFc TEMP RISE C ~ L O C X E O  ROTOR AMPS 

9 O V H S  0 VSS VERT. THRUST CAP.. LB SERVICE FACTOR TURBINE-. 

Am STANOARO 810  GOVERNS UNLESS OTHERWISE NOTED 

.+ -ryP)cAL / N ~ R M P ~ . ~ / v  FBM /NG&e?%LL - H N D  C ~ % 4 U 6  

I 

D R A W I N G  NO. '. - 
' 

JOE NO. 

WR 1322 2 M,() 
T ~ ~ S H E E T  OF 

k 

8,C4 

/55uE Fa& PMSE ZERO 
NO. 

31--4-& 
$. '?'&,/Re 

O A T €  

0 



4.6 Data Sheets f o r  Compressors and D r i v e r s  

31-DS-K-1: Transport  A i r  Blowers (31K-103 A, B, C, D, E, F, G, H) 

31-DS-K-2: Seal A i r  Booster Blowers (31K-104 A, B, C, D, E, F, G, H )  

31-DS-K-3: A e r a t i o n  Blowers ( S i  l o )  (31K-105 A, B) 
. -.. . - . - .. . - - .. 

31-DS-K-4: Truck Chute Exhaust Fans (31K-106 A, B) 

31-DS-KT-1: Induced D r a f t  Fans (31KT-101 A, B, C, D) 

31-DS-KT-2: Forced D r a f t  Fans (31KT-102 A, 8, C, D) 
. , 



DATA SHEET 
. . c  :;?[.#7?2 ::MNo, 31- k-103 A THPU/d3t - - -  
POi?ir:;i OROER NO. 

APPLIUSLE TO: ;:Ci.JSALS ;3 PURCHASE 2 AS BUILT 0 RMulS ?:OH NO. 

NOTE: 2 !NOIQi;: :MfORMAnON TO BE COMPlETEO 3Y PURCHASER: INOUIRY YO. 
a BY MANC;ACTURER OATE / Z / ~ Z , / ~ O  REVISION 

Q u a n t i t y  Per  6 o i  l e r  - 
Type - 
Capaci t y  , CFM - 
Discharge  Pressure,  p s i g  - 
Motor ,  hp - 

2-10GZ Capac i ty  

P o s i t i v e  Disp lacement  

1750 

I 

J 0 6  NO. 

,/#222 

DRAWING NO. 

3/-05-k- /  

REV. 

0 
k k v @  @ 

~7 
/ 5 5 ~ b  FOR P W  5E ZERO ' A 

NO. cw 
~t.4 

P E ' ~  
1 2 / a a / h  

DATE SHEETLOFL 



DATA SHEET 
~ L I W E  TO: Pzs:WSALS PUI#WISE A; i:>lLT 0 
N O R  a INOICILTIS lNFORMATlON TO BE C O M P l R E i  37 PURCMSER 

Q 8Y MdNu;ACrURER 

;: 2 7;o. 142 2 2 -:M NO 2/&0 +,j 7hPi gk 
A!aT'.(OSE OROER HQ 

RECUu:nOn NQ. 
IllDUlUY NO. 

M T E  / ~ / Z Z - / B ~  R M S I O W  G 

uwr>/- ~ O W E R  P L A N T  ~ E R V ~ C E  S A L  A/R R&~irtQ P&w&?S 

Quantity Per Boi 1e'r 

Type 

Capaci ty , CFX 

Discharge Pressure, psig 

Motor, hp 

2-100% Capacity 

Centrifugal 



DATA SHEET 
*ppuCA8lE TO: PFVOSALS 0 PURCHASE 0 AS ZL'ILT 0 
MOTE 3 l N O l O T E S  IMHIRMATIOM TO BE COMPlnEO 3Y PURCHASER: 

. , 0 ev MAMUFACTURER 

;c;3 ..J: 14222 -EM NO. 31- Y- /U s&@- 
PClRCkASE OROER NO. 
RMUlSlTlMl  Na 
IMaUIRT NO. - 

un / . ~ / 7 z /  "4 REVISION fi . - 
I - - 

W//vA>/CGF P FOR 2@L" KO- -7F ." 7 SITE &?EC'x/iVR/C 6~ T '5' i ~ l v  %';I X Y 

Quanti t y  - 
TY pe - 
Capacity, CFM - 
Discharge Pressure, psig - 
Motor, hp - 

2-1002 Capacity 

Centrifugal 

3,000 

11 

200 

A N .  / 

0. 1 
I 

D R A W I N G  N O .  

.31-DS-k-3 

J 0 6  N O .  

,.I4222 
ns 

p f - h  SHEETLOFL j 
& 
cq 

,& 
NO. D A T E  

- 
A 

B y  

155 H E  POL ,QUA SE 2-0 



DATA SHEET 
APP?:;;iLE TO: PFC'9SALS C ?'jRO(ASE C :: . .IlT 0 RMI;iSITIOW NO. 
NOTE ; Inolcdns INMRMA~ON TO eE CoMPtrr: 21 PURCHASER II(OUIRI MI. 

ME / thr,/  -ld REVISION .7 o ar M I N U F A ~ R E R  
- ~ 

FOR ~ , Z E C ~ / / / \ / R /  C G‘= ,p/7& 7sfl . c=,,,--~:-,y J - d - I 

uer V -  PO&&? P L A N T  smla TPvCX C ~ U ~ F  FZ  HA C / S ~  P-&/v 

Quantity - 
Type - 
Capacity , CFM - 
Discharge Pressure, . in.  water - 
Motor, hp . - 

2-~OO%"Capaci ty 

Centrifugal 

400 

19.6  

5 



- 
es 

2 
Q u s ;  

E 
8 
Y 

?i 
- - 

GENERAL PURPOSE STEAM TURBINE DATA SHEET 31-KT- l 0 I A  
31- s r - ( 0 1  a 
31- KT- /Of& 

JOB NO. /4zZ- 00- lm NO. 3k?3-MID 
PURCHASE OROER NO. 
REWISITION NO. 

APPLICABLE TO: 0 PROPOSALS 0 PURCHASE 0 AS BUILT ' 

FOR EE'-E~krrd RI DGE PfZ0.lFr-T UNIT PLnAi7 3( - 9 ~ E l r L  P 5 4 N  T 
SITE S&ekrrJR106& ~ o u r ~ T C 1 .  K F ~ ~ c L Y  SERIAL NO. NO. REOUIREO_ 
SERVICE . =Ad  ERIVF  ORIVEN EOUIPMEM z h )  DM= ,-Ad 
MANUFACTURER MODEL 

NOTE: 0 INDICATES INFORMATION TO BE COMPLETED BY PURCHER: O B Y  MANUFACTURER 

l 4 Z Z t  
Hp; 

PARAGRAPH NUMBERS WITHIN ( ) REFER TO APPLICABLE PARTS 

O P E R A T I N G  C O N D I T I O N S  

OF STANOARO API 61 1 

P E R F O R M A N C E  A T  N O R M A L  S T E A M  C O N D I T I O N S  

HORSEPOWER SPEED. RPM 

RATED boo W C  
NORMAL 3686 

-- - 

3FDS-M-1 

CONOlTlON 

RATED 
NORMAL 

J O B  N O .  

0 

'NO. DATE -u4bp€ '% 
C 

S H E E T O F  

STEAM RATES 

IB/HP/HR 

19. g 
Z Z .  8 

S T E A M  C O N D I T I O N S  - 
INLET PSI0 
TEMP 'F 
MHAUST PSlG 

D R A W I N G  NO.  

0 NORMAL MHAUST TEMPERATURE ' F  
COOLING WATER REO'D GPM 

Q POTENTIAL MAX. HP WITH NEW NOZZLES 
I 

C O N S T R U C T I O N  F E A T U R E S  
TURBINE RPE OVERT BHORIZ SUPPORT o CL q FOOT (7) 
CASING SPLIT OVERT ~ H O R I Z  ONO. STAGES 
SINGLE STAGE 0 2  ROW 3 ROW OREENTRY OWHEEL 0 1 A . -  
TRIP VALVE o INTEGRAL 8 SEPARATE 0 MECH 0 HYOR 
INTERSTAGE G U N 0  SEALS 0 CARBON @ LABYRINTH 115bl 
EN0 GLANO SEAL OCARBON a LABYRINTH NO. RINGS/BOX - 
BEARINGS. RADIAL THRUST 

0 RING .OILEO 0 PURCHASERS SYSTEM OTHER 
LUBE SYSTEM 

OCORROSION RESISTANT OIL DRAIN LINES (12kl) 

M A T E R I A L S  ASTY ASrU 125s) 
~HIGKPRESS.  CASIN Z l b G 8  -..MH CASING 
B) NOZZLES WHEELS 
lg SHAFl 4 8 ?olr? d A l l b 7 ,  +d . UNOERPAMING 
P G O V  VALVE TRIM P- 2 d 1 '*+d 

REV.  

HANO VALVE POSITION 

MAX. MHAUST CASING PRESSURE '0' PSIG 
COOLING WATER IN PSI6 Ci-G OF OUT a p  (6H) 
9 WINTERIZATION 
o oRlvEN EauIP. THRUST La up. o o w N  

SERVICE g CONTINOUS 0 INTERMlllENT 3 STANDBY ' 

O N O .  HAND VALVES. AVAIL FURNISHEO . 
ROTATION. FACING GOVERNOR EN0 0 CW 0 CCW 

A C C E S S O R I E S  

NEMA OIL 
GOVERNOR TYPE C L A S S  0 MECH HYOR 0 RELAY (soh-i) 
AOJUSTABLE SPEEO RANGE PLUS $ MINUS % 

8 H A N O  SPEEO CHANGER (301) 
0 ELECTRICAL HAZARO - CLASS - GR O I V  161) 

REMOTE TRIP SIGNAL l30ml  
BASEPLATE 0 SOLEPLATE BY 

OMTENOEO FOR GEAR OFOR ORIVEN MACHINE ( Iga '  
0 GLANO CONOENSER MOUNTED (15d) 
@MOUNT COUPLING HALF @TAPER SHAFT OSTRAIGHT ( t ~ a - d )  
@INSULATION JACKET SENTINEL WARNING VALVE 

T E S T S  AND I N S P E C T I O N  

R = REIlUlREO W = WUNESSEO 
INSPECTION OSURFACE PARTS ( 3 1 ~ )  
ONO-LOAO RUN o OISASSEMBLY AFTER TEST 

HYORO l N L E l O  PSlG M H  CASE 0 PSlG 
O A U X  EOUIP. 0 PERFORMANCE 

0 GOV RESPONSE TO CONTROL SIGNAL 
SEC. ORG NO. 0 OUTLINE ORG NO. 

R E M A R K S :  

MAX. 

NO. OPEN 

CONNECTIONS 

INLET 
MHAUST 

NO. CLOSE0 

NORMAL --- 
6a0 
700 
50 

Q R P M  MAX. C O N T T R I P  1ST CRITICAL 117al 
rn CASING OESIGN INLET= ~W-F MH '00 PSIG 

MAX. ALLOWABLE RPM WEIGHT LB 

GEAR FURNISHED BY ++? BlrJF SUPPLIER 123a-I) 
TYPE VA PI A.8, F -PE - 0 RATIO 

NOTE: FOR AOOlTlONAL GEAR INFORMATION USE DATA SHEET FROM 
API ST0 613 

. .- 

FACING 

R. F 

R.F 

'IN. 

POSITION 

3 1 b E  

sib€ 

SIZE 

3" 
6" 

USASI RATING 

6004 
la4 



' NORMAL MHAUST TEMPERATURE ' F  
Ij CGOLING WATER REUO GPM 

INLET PSlG ' I3 POTENTIAL MAX. HP WITH NNV NOZZLES 
TEMP ' F 

I 
MHAUST 2SIG IN HG ABS , C ~ N ~ T R U C T I O N  FEATURES I 

I 

GENERAL PURPOSE STEAM TURBINE DATA SHEET S 1-C-$324 
5 I -  L T - : L L ~  
-2 1-kT-133,C 

JOB 110. . d 2 Z L - ~ 0 0  ITEM NO, 31- - - !OLD 
PURCHASE GROEil NO. 
REOUISITION NO. 

0 AS BUILT APPLICABLE TO: OPROPOSALS 0 PURCHASE 
FOR B ~ ~ R I D ~ X  PKGEC'P UNK 3 3 ~ 7  31. k'fisfz P-7 
SITE 3 -W r l r  or, .= r ; ~ t y  . r SERIAL NO. NO. REOUIREO_ 
SERVICE F A 4  be11'c' DRIVEN EIlUlPMENT 3 P A F T  r A d  
MANUFACTURER MOOEL 

NOTE: OI!<!!;CATES INFORMATION TO BE COMPLETED BY PURCHER: c ev MAKUFACTURER 
PARAGRAPH NUMBERS WITHIN ( ) REFER TO APPLICABLE PARTS 3F STANOARO API 61  1 

MAX. MHAUST CASING PRESSURE !&'3 I TURSINE TYPE OVERT QHORlZ SUPPORT IJ CL 13 FOOT 171 
COOLING WATER IN - PSlG .,F OUT ~p (6H) CASING SPLIT OVERT faHUAlZ  NO. STAGES 
@ WINTERIZATION SINGLE STAGE 0 2  ROW 3 ROW OREENTRY OWHEEL O I A . ,  
0 ORIVEN EOUIP. THRUST LB UP. DOWN TRIP VALVE C INTEGRAL SEPARATE 0 MECH 0 HVOR 

SERVICE BCONTINOUS 0 INTERMIlTENT 3 STANOBY INTERSTAGE G U N 0  SEALS 0 CARBON 9 LABYRINTH (15b) . I 
EN0 G U N 0  SEAL OCARBON 0 LABYRINTH NO. RINGS/BOX - 
BEARINGS. RAOIAL THRUST i , 

OPERATING CONDITIONS 

q NO. HANO VALVES. AVAIL FURNISHLO .LUBE m m  
. 0 RING OILED 0 PURCHASERS SYSTEM 

- I OTHER 
ROTATION. FACING GOVERNOR EN0 0 CW 8 CCW 0 CORROSION RESISTANT OIL DRAIN LINES ( l a 1  

PERFORMANCE AT NORMAL STEAM CONOITIONS 

1 0 RPM MAX. CONT'TRIP: LST CRITICAL l17a) 
CASING OESIGN INLET- PSlG =F M H  PSlG 
MAX. ALLOWABLE RPM WEIGHT LB 

ACCESSORIES 
I 
I '  . 

, . : '  

',' , : . . .  
W = WITNESSEO I - . 1' .. ' R = REOUIREO I 

I 

STEAM RATES 

lB/HP/HR 

22. t 

HANO VALVE POSITION 1 

; ' , 

,.): (z. : 
;; ,,;, !;.Fj,, ,, 

. , . . I .  , . 
' 

' 

MATERIALS Asmf a ~ . I Y  12%) 
e 9 .  ,, !* - 

O'HIGKPRESS. ~ A N G  Z'b it.% W H  CASING -. a - - - -3. 
0 NOZZLES - g' WHEELS 
0 S H A n  - 2,- a- - . .  u --' -. , UNOERPACKING 

GOV VALVE TRIM ,N- ?=!- r- 

: ' T ~ S T S  A N 0  INSPECTION . . 

. . ,  . 
*!,{.:$! *':I, 1 ;,. ,.' , n.. .. . , '. , :., , . 
, ,. 
" : ( i '  ' , .  ' 

' i , "  " ' I .  . ' .  J O B  NO.  DRAWING NO.  
8 .  

. . 
. . 
. . . . .  

s . .  . :slzzz' 31-05-rt;iZ 0 4,. 0 'y$$O, r 5 S o e D  Fc7z ?))AS& 2 E R O  is{: 96 i!P ant ( . . .  
. . 

, ; , NO.  DATE %&,6nb PE"J,q.,,' SHEET 1 OFS 
. . 

' . ,  
, .  > .  : '  . .' . . 

; . , ,  , 

a RATEO NO. OPEN 

NEMA OIL 
GOVERNOR TYPE C U S S  0 MECH OHVOR 0 RELAY 130h.i) 
AOJUSTABLE SPEED RANGE PLUS 9e MINUS . %  

I 0 H A N O  SPEEO CHANGER 130a) 
0 ELECTRICAL HAZARO - CLASS - GR O I V  l 6 i l  
8 REMOTE .TRIP SIGNAL (30m) . Q) BASEPIATE o SOLEPLATE BY l19al  

. ~ U I E N U E O  FOR GEAR, OFOR ORIVEN MACHINE 
O GLANO CONOENSER MOUNTEO (15d 
sMounr couPilNG HALF &TAPER asti*lir---.-. (tga-dl 
C)INSUIATlON B JACKET d SENTINEL WARNING VALVE 

NORMAL RATED ' 

NORMAL 

SPEEO. RPM 

5 h a  
HORSEPOWER 

S o 0  
NO. CLOSED 

POSITION 

s10c 
5 1 P h  

1 CONDITION 

FACING 

? 

. 

CONNECTIONS ' ; ' 

' . 
INLET 

' MHAUST 

.S~ZE 

s* 
GS 

USASl RATING 

. G = ~ - =  

-/%af 



4.7 Data Sheets f o r  E l e c t r i c a l  Generating Equipment 

31-DS-P-1: Synchronous Generator (31P- 101 A, B )  

31-DS-PT-1: S ing le  Automatic Ex t r ac t i on  Condensing (31PT-101 A, B )  



L 

SY NCHRCNOUS GENERATOR NUMBER 31 -P-101A 31 -P-101 B 
GENERATOR 

DATA SHEET SERVICE Essen t ia l  Essen t ia l  . 

SPECIAL Service . Serv ice 

P.O. NUMBER 

Generator Rat ing  a t  30 p s i g  H2 pressure 

I 1. KW 

2. Manufacturer 

3. Frame 

4. Poher F a c t o r  

5. KVA 

6. RPM 

, 7. No. o f  Poles 

! 8. Phase 

, 9. Cycles 
I 

i 10. Vo l tage 

I 11. F u l l  Load Amperes 

112. Connection . 
; 13. SCR 
i 
. Generator Constants a t  31.5 MVA Base 

/ 14. Xd 
I 
; 15. X tdv  

16. Xudv 

Exc i te r .  

17. KW 

18. V o l t s  

19. Type 

SO 90 

250 250 

STATIC EXCITATION 

CL 

rC 
r- - 
rCI - 
(Y 
-,A1 I 

i 2 3  I 

I 
I i t4@# 

I I 9H 
1 em.* ! rr -0  

lorn mo. 14222 
oiua I !4: '45. I PC.. 

31-DS-P-1 l o  

, ! / ~ J ^ , ( / I ; A  Issued f o r  Phase Zero 
I C V I S I 0 ) r S  ' 0 , 0 . i  j 

? SMCCT I O f  - 
. 

BRECKINRIDGE PROJECT 
PLANT 31  

LL 
m 

U 
sl 
a 

OI IG IR  



31- PT- I O ~ A  
SPECIAL-PURPOSE STEAM TURBINE OATA SHEET 31- PT-fol3  

APCLtCdBLE TO: 0 PROPOSAL C PURCHASE o AS BUILT 
FOR ~ , ? . Z C : C I ~ J Z I C . < ~ ~  S , ~ Z J = L ~  UNIT PCALJ'T 31- R.c:w?-< P!J&T 

2. ;;?IZ.Cr x t ~ j  fl:CG.z rzlb,?-f #Eiu?L'C:',-: MOOEL NO. 
SERVICE E :  F C R i C  G . i l h i € ~ Z R % c  DmYC n p ~  =ihlk;E AVht- iATi  L 5.k7lZfi&7.~?j TJ H a ~ h j s ~  A& - 
MANUPACURER N0:REOUIRED. 2- SERIAL NO. 

NOTE: 0 I n o l c n u  Information to o a s o m o l ~  Ov PURCWASER a Ov MANUPACXRER 

OPERATING CONOlTlONS 

INOICATE GUARANTEE POINT BY 

STEAM RATE 
POWER: SPEED. RPM LB1Ho - C(R 

SITE OATA 

0 E l w a t l o n . F ~ .  0 B u  PSIelln.WOA 
0 Tamorarum-'F Summa F Wlnrtr 
0 Raladue numidlw 1 O b g n  w.r s u l k  F 
UNUSUAL CONOlTlONS 

0 O u n  0 Fumes 
8 SIUW  on ~ u d  a n  Ourour shaft 01: a TWO. a G ~ u  0 0 m r  

Eahaun Enmalov (O Raad Po~nr  IQZ? STUILB CONSTRUCTION FEATURES I 

12 

Y 

. 0 

,, 

~1 

W, - 
a 

Z - 

SPEEDS: - 
Ultkd.: 1 s  RPM 2 n d R p M  T r i o  RPM 

3600 RPM Mar. Candnuous 

STEAM CONOITIONS: - .. 
INLETSTCAM 
P 

R8r.d (Normu1 900 PSlG 750 :~n 
MaximUm A S I C  F R  
Mlnimum -ElG 

0 EXHAUST STEAM: 

/in. C(OA I Z O  Rat- (Norm.0 3 5 
~ u i m w n  --- /In. n-~- 
Mnimvm 0 . ./in. n g P l d n  

TUROINE TYPE: 

nor l tonml 0 V r t i u ~  0 Siql-walw t Multl-Value 
0 NO. SUO.I: ~ m o u ~ s e  Reedon 
0 O v - m  Trig Owisa M c n  2 €1- L H v d  

Curia Sol i r  nor l ronrd V u r I d  
0 Rotor: A o l l d  B u i l t - U o  d o m b i n a t i o n  
(3 Rnm~Ian  (Fu ing  Gov. End.): - CW - CCW 
a ~ x n a u n   tow sInyJ= . , -  0ouale 

GOVERNOR TYPE: 

Eloxronic d ~ v d r ~ l l i c  0 011 R ~ I ~ V  0 O i r u ~  A c l f n ~  
0 NEMA C l m  
o ~ o v e m o r  MFR IZ M o o d  

n p  B oil COOIU O oil nu- 0 Svn-. Momr - 
a PO- Cy l lndr  o G-or ~ u r g .  R q u i m d  

2 Wlnt.rixation R a ' d  0 Trooicallznion R a ' d  0 Shmudr - ' N u a d  - R l v m d  - Wire O m o  

. EXTR-!ON STEAM y ~ n a o ~ ~ d  - uncon-11.d - o ' ~ m .  SII. ~ l n s  ~ u t n i n -  ln G o r ~ l n k . 0 .  
O Imckmnoua Convo1 S o d  Drooo Control 

Marimum -1G om FTT 
Min~mum .-SIC 

Flow (lalhrl  5 7 8 3 0 ~ o r m a 1  MU ?ERO Mln 

0 AOMISSION STEAM -Connol ld - U n c o n w l l d  

R 8 r a  (NormacIPSlG OFTT 

Meximum PSI0 
Minimum PSIG 

Fl- (IWkr) -Normal M u  - Mln 

S Mar Thmma C lo r  ZSZ5300 IWkr 
M u .  Flow m ~ o n a m r r ~ &  Iblkr 8 In. H W  

1 9 0  8 M u .  E r h w n  Tuna in O D m l o n  OF 

a M u  BnP Rauir .O 8 MIn/lnlm Mar E l k  Bh9 

DUTY: - 
Cominuous 0 I n m i -  o A ~ ~ S ~ Y I  

LOCATION: 

0 lnaoor 0 n u r e d  0 U n d a  Root 

a Outdoor unnaarma O Pmr19.l S i d n  

o ~ r m a  M*.pninr 

Menu.) - Pneum.tic - Elaetmnk 
a S o d  Rang. RPM @ PSlGlmA to 

RPM Q PSlGlmA 

VALVES: 

CI # 
m a  

Cam Lift 

0 No. Aum Gov Valvu - 
a NO. A U ~  EXV v a t v n  - 
0 NO. Aum Adm Valr- 

I - ~ P H  

.a Al 

o r n  - E W G l  ST 

Z s z ~ u t Z ~  F O R  7 N A 5 E  ZERO 
C~YIYOU 

+,la Q T h u h m  "alum -L WYd - M.3, 

&~.m- Trio - Menud AcrwItOn 

,Soring Suowr t  R q ' d  M a n u  Eac.n iw 

~ x a r r l o n   on-~num ~ . ( v e  L n v d  - M c k  
L R m -  Trio L / ~ a n u . l  & X u d O n  

0 Admiuion Smg Valve Hva , M r k  

- ~ m o a T r l p  - M a n 4  A m r l o n  
o ~ u t u  v a t v r  urn- m c~or on t r i o  XYU , NO 

BLAOES (BUCICETSI: 

a MU Ti0 som, F PS 
0 Find  Scq* Btme Lmgm in MU ~ a n m  I n  

0 Noxxtm Ring X AdmilSion - Walded - R m o v ~ l e  

a B I ~ O  Roor - O o w a l l  - "T" - Fir Tr- 

B U  Li f t  - 
. - - 

* SHEET 1 OF 7 

CnIa? 
E f f i U  OUW MYOLHO 

SPECIAL-PURWSE STEAM TURBINE 
DATA SHEET 

L ) '  * - - 
V) 

2 
'4 

3 .  

Grld Valve - - - 

I 

I 

- do- 
ouYi(l 

u a  0 O::Arn 

JO. m . Y Z 1 L  
o u 1 1 m  - 

a/- ii5- pr- 1 

RN. 

3 



SPECIAL-PURPOSE STEAM TURBINE DATA SHEET (Cant'd) 

0 E x a w t l o n  

0 A r a  ( ln2) - Loading (PSI): A c t  Allow.- 

THRUST BEARING: 

Jack- M a r r i d  

Ing F m  Rm'd. 

0 Sfw ing  Drain. 

0 T&T Valvo H.P. 
stem L u k a f f  

0 T&T valvo L.P. 
St .m L u k o t t  

0 T & T  Valva A b o m  
Seat Oraln 

0 MU. S n m  Th ru  I n l u  Val- 

0 MU. S t u m  Thru Exhaust V a l w  

0 S t u r n  I n l a  P Y ~ :  

M U .  AIIOw P r . a  P S I G  TWP 
0 Eahaun End Caring: 

M u .  Allow. P- PSIG/ln. HOA 

MU. Allow. T m o . m u n  

Mar. E x o d  T m o .  Ourlng N o - L a d  Run-in 

0 S.ntlmc Wvn lng  V . t w  S u  8 

0 n v d m s u t k  To81 P-ra: 0 O U I C ~  w i m   on-skid o.c* PIN 0 Ooon Consausrlon 

S- InIa P m s  - PSI0 

PSIGlln. ngll Exhaun  End 

F u r n l a  SS Shims 

0 Foundmlon Balm Furn. By: V M o r  

sP1 612 SPECIAL PURPOSE STEAM TURBINE 

0 Noxtlm Rlng. 

~ h r n  M a m l J n  u n d r  S u l l  

- A o o l i d  Bv - Soraving P 1 . s i n g  - S l m a  
U 
d 
a 

DATA SHEET W O ? ~ O S  1 REV. SHEET OF ' 



SPECIAL-PURPOSE STEAM TURBINE DATA SHEET (Cont'd) 

UTILITIES 
. . 

COOLING WATER: 

NORM - M A X  - DESIGN - 0  MU. Tamomtu rn  R l m  ~ l l o m d  O F  - .  
9 Suoolv Preuure. PSlG 80 10 0 16 0 0 Quanriw R a u i m  

o SUOOIV 7-0.. O F  ?a 45 95 - GPM For 

@ Prau l rn  0100. PSI - GPM FOP 

AUXILIARY STEAM SUPPLY: 

0 Suoolv .orarure. "SIG 

Wotmal. - M u  - M l n  - 
3 Tampuoture - O F  Nor- M u  - Min - 

0  Q u m t i w  R g u i m d  

,, Lbuctr  For - L b u n r  Far  

INSTRUME'NT AIR SUPPLY: AUXIL IARY MOTORS: 
. , 

@ Prauura ?SIC - MU. - Min. o -A,? v o r n  LP~- u n e m  

INSTAUMf3NTATlON 

I Gauge ~ a a a o u t  I n  D Eng11.n 0  SI 0  D U ~  0  Other 

NOTE: 2 SUPPLIED BY VENDOR 0  SUPPLIED BV PURCHASER 4 LOCATE0 O N  A MACHINE MOUNTED INSTRUMENT BOARD I 
PRESSURE GAGE REPUIREM~NTS: 

LOCALLY LOCAL LOCALLY . LOCAL 
FUNCTION MOUNTED PANEL FUNCTION MOUNTED PANEL 

C U O ~  Oil  P U ~ O  Oischrge 8 0 0  0  0  r n Stag? steam 8 0 0  0 0  
Lube Oi l  F i l r r  AP m O A  a 0  st- C h u r  bO A 0  0  

LUM 011 s WDIY ~ O A  a o E X ~ . ~ U  S- P O A  a o 
GOV. C o n w l  OII 8 0 0  0  0  E a v a l o n  st- 6 0 0  0 0  

Gav. Control 011 AP 8OA a o  s- ei- a o a  0 0  

Couoling nir AP - -. 0 0 1  0  0  . s ~ ~ s ~ ~ I  - 0 1  0  0  

Main Steam I n l a  . O b  0 0 n o 0  0  0 

TEMPERATURE GAGE REQUIREMENT'S: 

I FUNCTION 
LOCALLY LOCAL 

PANEL FUNCTION MOUNTED 
LOCALLY LOCAL 

PANEL MOUNTED I 
~ u b e  Oil Otnkemm f rom E r h  - a 0 0  8 0 80A 0 0 Coo1.r Oi l  I n l u  & Outlet 

T u r Q ~ n  d o u m d  BWlnO a 0 0  8  0 stem I~ IU 0 0 0  0  0 

Tumtne T h m n  Bur lng  8 3 0  u 0 s t u m  ~ ? ~ n . u a  - 180 0  0  

Gear Journd Bur lna  8OA 0  0 0 0  0  0  

( A L A R M  & SblUTOObVN FUNCPIONS 

I FUNCTION r- 
PRE 

A L A R M  TRIP FUNCTION - - ' PRE 
A L A R M  T I  I - - 

8 0 LOW ~ u b o  Oi l  Pramurn E r  Lnn( - m 0  Tuminc ViOmlon - - 
a 0 Hi  Oil  F i l m  AP - - 0 Tuminc Axial Position '- - 
1 0 AU. ~ u b a  Oi l  Pumo Stam - - 9 0  Trio & T h m m c  Valve Podtiom - .  

0 3 ni Oi l  C o o l u  O u t l a  TamO. - - a 0  H I  Turn. Steam Seal beak- - - 
1 0 Law Contml  Oi l  P n o u m  - - 0 0  #I  f um. Exn. Pv.eure - - 
a 0  - - - % 0  H I  Tum. E x t  Praseurn - 
= 0 - - 6 0 Turn. O v o ~ r r r  Trio O o h  .::ion - 
MISCELLANEOUS INSTRUMENTATION: 

3 0 Tumine S o w  Plck-Uo O m i c n  a Eluwonic  q Qtnr  
B 0 Tumine Sand Indicators 

0 Tumine S o r e  I n a i c m n  LecneO On 0  L o 4  Pan.( I Main Board Tvoe 8  Oigiu l  a 0184 G ~ u o .  

a 3 Remote Hand S o r e  C h m w  

I 2 3 A I ~  n o r n  & Ac*noul .oommt Swircn on  Pan.( (Local) (Main) 

.u 5 3  
a .z 0 

I I 
OATA SHEET % o ~ ( - ~ ~ - * - I  REV. 0 SHEET OF 7 



SPEC1AL.PURPOSE STEAM TURBINE DATA SHEET (Cont'd) 

I COUPLING: 

0 Moun t  112 Coupling ~ v p *  YL;NOFACT. =o. 

I 0 MFR 

G Sowar  Raq'd 

V IBRATION OETECTORS: . 
- ,. , - 

@ Tvp. Pr20Plh'r?y. a Mod.( 3.2).;&3 $a= 
e Mtr.  QE~JTLY h)&'(Ac4 

No. n Each Shatt  B u r i n g  T o r d  No.- 

I d ~ o u b ~ i n g  Purnlrhod by  L . ( A ~ ~ ~ ~ ~ T .  I 0 Orl l l - r  Oamudulamn SuDraIld b v  I 
0 K a v d  (1 )  or  (21, or nydr .  F1t I O 

a Mod.( 

0 Cplg. Coaff. Fr is t  - C ~ l g .  G ~ a r  P k h  O l r  In. ~ o n l m i  ~upp1l .d  b y  V i k O e E  NO. Ch8nn.t. I 
Coupling Guard: d f r .  Std. - 0 t h ~  

0 ~ u b r i c a r i o n  R a ' d .  - Yes NO 

0 Scala R m g .  0 A l u m  0 Set@ Mils 

0 S h u - w n  0 Sat d Mils 0 Tima 0aIav Sac. 

COMPOSITE TORSIONAL ANALYSIS:  

C: Aaauirod 0 BV 

L A T E R A L  C R l T l C A L  SPEED ANALYSIS: , 

0 Requir.d 0 BY 

SHOP INSPECTION A N 0  TESTS; 

REO'O WITNESS - - 
0 Shoo Ins~ac t i on  0 0 

0 Blada Shaker ( S W c J  - ROW 0 
0 R o m r  B a l m a :  - Vacuum Pi t  , Sld. 0 
0 Romr  T h m d  Sub i l lW  0 
0 M.ck.n iu l  Run: w N o b  Cplg. 1/2 0 
0 Run Spam Rotor:  -wlJob C ~ l q  112 0 
0 Par fo rmma Tan: -Pan Load -Full L o d  0 
0 Functional T u t :  -7 & T V a l w  0 

T u m l n g G a u  - 0 
G l m d  C o n a m r r  - 0 

-~aal lng ~ v m m  0 - L u M  011 SV- 0 

I 0 Gowrno r  Seablliw 0 
0 Turn. Run a t  Ovanwad  and Tr lp  0 

' I 

A X I A L  MOVEMENT OETECTORS: 

T V D ~  m"'M~fl ~ ~ 4 . 1  SEEES 70- 
~ i r .  RrSI\I  -h:FY/A CE NO. ~ . q ~ i m a  .>KE 

0 O r l l l 8 m r  Oamodulamn Su00lI.d b y  

0 Mtr.  0 ~ o a a l  

9 Monitqr Supolled b v  V5<- No. Channala 

0 Locacion C = h j 3  L R w. Enclorur. 

0 Mtr.  3-h) 9 Modal 

0 Scala Ran- 0 Alarm 0 Sar @ Mi ls  

0 Shutdown 0 Sat @-Mils 0 Tim* Oalev Sac. 

0 Us# Shoo L U M  SV- 

0 U a  Job Luba S y r n m  

0 UP. Job V lb  & A x i d  01.0. P r o m  

0 O$clllaror-Oamodularor~ & Monl tor  

0 U a  Shop Vlbradon Proboa, m 
0 x-Y-Y' Plot 

0 C h u k  Erg. & Saals afmr T m  

0 N o i u  Lw.1 Ten 

0 Prwarat lon t o r  Shiomant 

0 F M  Tape RKord ing (VibraKlonJ 

0 CIan1ln.o l n w r t i o n  (Para. 4.2.61 

' 0 I4ardn.r 7.m (Para 4.2.7) 

KAYPPIAZ OR SENSOR: 

rvoa P R O L l M l r f  0 M Q ~ N  5 E h l E 3  7-0 . ~ h .  AJCvAOA r) NO. R q u i r d  

~&.ilon 72)PBWE E P m T *  

0 Owll letor Oamodularon S u ~ o l i d  b y  

0 M i t .  u Modal 

Monimr  Sup0II.d by  No. Chmnalr 

d L o u t i o n  C4"ireaL 4 w .  Encloulra 

Mir.  e-6~ o M O ~ ~ I  

0 Hvdronaric (Piping. Caring. C 0 n d m s d  0 0 I 

BEARING TEMPERATURE OEVIC6S; 

0 T h u m l n o n  

0 T V W  , POL Tamp. Coeff. , Nn). Tamo. Coaff. . 

0 T m p .  Switsh 6 I n d l u r o r  Bv , Purch. , Mfr. 

0 T h u m o c o u o l u  

0 S a l m r  Switch & Indicator BY , Purck. , Mtr. 

Resinsnca Tamo. Oanctorr 

0 R n i r u n c a ~ a t ' l  PCAT/MM. a O n M S  

0 klamr Swifch 6 Indlcacor By: , Purch. , Mtr. 

LOCATION - J O U R N A L  BRG 

No.: , €8. Pad , Evary O t h u  Pad , Par Erg. 

I 

-om- 
No. ( Inacr l :  , Es. Pad , Evary O m u  Pad , Par Brg. I 

- 
0 (D - 

Total Haar R a i a t  BTU/Hr  A t h u  

Oi l  i d  t o  - T V a l  - H v d  Non-R-- I 0 M-.  wing Tamor :  I 
u I 0 011 v i r o s i w  - SSU @ 1 0 0 ' ~  1 'F for A l u m  * F tor  Shutdown 1 

O I L  REQUIREMENTS: CONTROL O I L  LUBE O I L  

0 .Wax. Ouantltv. GPM - 

I I I 

DATA SHEET tI&flS REV. A SHEET O F  ' 

-0thmr 

LOCATION - THRUST BUG: 

NO. (Act): , Ea. pad , E m  other  Pad , Per 8% I 



SPECIAL-PURPOSE STEAM TURBINE DATA SHEET (Cmt'd) 

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

CLcw cR7:cjc INSTRUMENTATION 

E X n A U S T  W - -  " ' -'.LE RECUIREMENTS: I A R E A  CLASSIFICATION 

Mar.  Sot P r m u r a  5 PSlG E x n a u n  

o S n u n  F low  z y  ,,E+Q=,G. Cb/Hr 

a Su00Ii.d BV Pu reham / vando, 

( f Vibrat ion Isolators a S n i o  c(a.tars 0 Puma Connocrions 0 Wi th  O w n  I 

clap Group Divis ion 

MOTOR C O N T R O L  & INSTRUMENT V O L T A G E  I 
E X T W A C ~ I O N  REL IEF  V A L V E  REOUIREMENTS: 

MU. sot Prsuur*  65e p f l a  ~ = ~ ~ ~ i ~ ~  

8 S t o m  F low  7-4 v C ~ - : = o ~ ~  LWhr  

3 Suoolled Bv Purchasar / VandOr 

I a Annunciator - F u r n i r n ~  By: t Vandor C P u r c h m  t 0th- I 

!LT v o r a  I ~ h -  &CVCIU 

A L A R M  &SHUTDOWN V O L T A G E  

V o l n  Phaw C v c i a s  o r  OC 

Solenoid V o i t a ~ .  

I C Annunciator l o u t n d  o n   LOU^ Pan4 8 Main C o n t m l  aoard 

2 C u n a m u  connacrions broushr o u t  t o  terminal O o a u  Ov v m d o t  

LOCAL  CONTROL PANEL:  

I Furnish- Bv: V-or a P t i r c ~ a w  a Om- 

I ? Froo Standing 1 Waamamroof 0 TotaIIv EnQOud C Cxna  Cutouts 

I INSTRUMENT S U I P L I I I S :  I 
( ~nn( ~ a a u :  MFR. S i m  & TVW I 
I OW. P-, G-: MPR. Slxa @ ~ v p .  I 

P-n Swi tchu:  

Olff. P-n Sw i t chu :  

T m m a r a r u n  Swircn..; 

Lava1 Swirchu: 

Connor V a l v r :  

P-ra Raliaf Valves: 

T h r m e l  R a l i d  Va1v.s: 

MCR. 31x0 5 f v p .  

MPR. SIX. e r~ps 

M F  R. 51- 5 TvPm 

MFR. SIX* & T v m  

MFCP. Siaa & T v a  

MFR. Six. & TYO* 

MF R. Sixa a T v a  

I Siont F ~ O W  Incticators: MPR. Stze Q T v p .  I 
( ~ n i .  ~ r n a u r a  r ransrn imrs :  M F  R. SIX. & T v m  I 
I Vibrat ion Eouiomonc M F  R. Six* & Tvem I 
I Tachomam:  MCR. Six* & T v w  I 

So lmo id  Valvm: 

Annunciamr: 

Thumaoue los :  

R.rist.nca T m o .  Omcrors :  

Th.rmowmlls: 

M F  R. Slza 6 Tvea 

MPR. Modal & NO. P o i n a  

M F  R. SIxe & Tvp .  

MPR. Slza & Type  

M F  R. Six. 6 Tvem 

MPR. S l fc  B TVW 

M F  R. Slxe & Tvea 

I MISCELLANEOUS: 

PI-Alarm and Shutdown S w i r c n a  ahail 09  uouat . .  

Y 

V) 

t 

s 
= 
Z m - 

I P u r c n l r r s  E lb t r i ca l  and ln-mmr C o n n o d o n s  w i m l n  me c o n f l n u  of m a  Ba-Iat. and Consola sh8lI 09: 

MFR. Six* & PVW 

SWITCMES: 

E n d o a u m  0 Exolosion P m o f  W..m.nrmof 0 Om- 

alum C o n u c u  .nail: 0 0o .n  0 C l o r  to Sound Alarm and 00 Normal ly  j En.rgix.6 0 0cEn.rgix.d 

Shumown Cant- anall: C Ooan a C I o r  to Trio and ba Normal ly a Enamixmd a 00-Enngixmd 

Non :  N o r m a  Cono i t ion  is wnan Turaina is in ODU8tiOn 

I Brougnt o u t  ro  r snn ine l  sox" 3 M-0 a i r c t ) v  av  m a  Purenaur 

C o m m m n  R q a r d i n g  lnnrum.n+.rlon: 

I 4 

OAT* SHEET NO:COS - 3-1 REV. - SHEET .- OF 7 



SPECIAL.PURPOSE STEAM TURBINE DATA SHEET (Cont'd) 

0 Seoarate 0.1. Shmot ArK8ch.d 

0 Soecial Puruow G a u  Roquired 

O I L  SYSTEM 

Furniahbd BY O Turoina Mtr.  r: Orhsrs 

0 S.oarata tor Turbina Only 

Common wi rn  0riv.n Eouiomenr 

Turbine Mtr .  t o  Suoolv: 

0 Sta in lar  SmaI O i l  Suoolv Heaaar PIping 
Oi l  Drain n a d e r  Piping 

3 Sta1nl.s Steel e C u b o n  Staat 

EMERGENCY TURNING G E A R  

Turning Gaar Raauirad 0 Quick Start  Reauirod 

Mtr.  ~7 Modal 

PAINTING 

Manutacturar's Standard 

0 otnar 

WEIGHTS: 

0 Turoina Ib. 

~ - 

a t o n l  Shiooing Waight Ib. 

SPACE REQUIREMENTS: 

SHIPMENT 

O o m m i c  0 E a o o n  

e E x o o n  Boxing R s q u l r d  Oumoor  S m r 4 .  om 6 monma 

0 Wanr Proot Boxing R a q u l r d  
0 Soarm Rotor  A m b l v  P.ska0.d for 

0 Horizontal  Storaga 0 V m i c s l  Storage 

0 Turb. uooer  112 Caring ~ b .  
0 Maximum for  Mmintenancm (Ident i ty) 

0 Motor:  E l m r i c  H P  , Volts 0 AC. 0 OC - ~ n a m a t i c  , PSIG OF - SCFM - Auto Sngags Manual Engage 

0 Comolst. Unit :  L in. 'N in. In. 
0 Control  Panel: L in. W in. M in. 

MISCSLLANEOUS: 

Provisions l o r  Fielo Balancing 

0 VandOr': Revis*, and Commmnr on  Purchrur'a Piping and Founda- 

t ion Oraw~nga arm Required 

0 Sha* Grounding O w i c a  

0 "Y" Tvoe Strainar 

0 Watar Wasnine Connmctionr 

0 opt ica l  Alignment Flats 

Insulation (Lagging) Reauirsd 

0 ~ a c k a t  Reauired 

0 Axial  Alignman1 Kay 

0 Bladm Oiagramr - Camobell - Goodman - Sodwborg - O m u  
0 Mawic/Engllah - O r w l n g .  - E x n r n d  Ftwg.. - 1nmrn.l Eiolnng and Throwis . 

REMARKS: 

C 
W 
W 

I 1 
' DATA S H E E T  N O ~ F ~ S  - -- I REV. A S H E E f  OF 7 



SPEC1 AL-PURPOSE STEAM TURBINE OATA SHEET (Cont'd) 
- ~ , L A U Q ~ W ~ N ~ ~ E N ~ € ~  

~ o T A P P U C A I ~ L E .  TJ RR/hlES - 
a 

OPERATING CONOITIONS S$p F k l ~  D w 7 ~ - 1 q w 7 7 4  B) 

I SHELL  SlOC TUBE SIDE I 
0 F l u i d . .  ;. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T o u l  F low LBSIHR . . . . . . . . . . . . . . . . . . . . . . .  
9 S o c i t i c  G r l r i n .  . . . . . . . . . . . . . . . . . . . . . . . . .  
Q Thrm.1 Cane. BTU/HR x sa FT x O F  . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  0 S o c i f i c  H u t  - BTUILB  a OF. 

. . . . . . . . . . . . . . . . . . . . . . . . .  O V l s o s i w  - SSU. 

0 Oonar inq Tsmpersruros. a F . . . . . . . . . . . . . . . . . . .  
Inlmr P r u w n .  PSIG. . . . . . . . . . . . . . . . . . . . .  
Inlet 'Jelociw. FTISEC. . . . . . . . . . . . . . . . . . .  

0 Pressure Oron. PSI . . . . . . . . . . . . . . . . . . . . . . . .  
,2 Ou iqn  Tomnuature. ' F . . . . . . . . . . . . . . . . . . . . .  

Prossum. PSIG. . . . . . . . . . . . . . . . . . . . . . . .  
~ o u l  R u l n ~ c e .  ~a FT x rill r *F/BTU. . . . . . . . .  

. . . . . . . . . . . . . . .  a k ~ n  Corrosion Al loranea. In I I I 
I 0 N u m b r  of P- Per  Moll .  . . . . . . . . . . . . . . . . . . .  I 1 

CONSTRUCflON DETAILS 

I (21 UNITS EXEMPT FROM CODE STAMP S H A L L  H A V E  LONGETUOINAL  WELD SEAMS SPOT E X A M I N E 0  PER PARA UW-52 OF  ASME 
COOE. 

a I 

' 

(I 

Y 
g 

f- 

C 
Y 

LY 
s - 
0 0 
\ V1 - 
0 - - - - 
a 
Y 

I 1 

OATA SHEET N O ~ \ - O S - ~ ~ -  REV. & SHE= O F  7 

a Total Arem ( 1 ) .  Sa. Ft .  0 Sh.11. NO. x 10. I N  

0 LMTO 0 Tuamr. NO. P.r Sh i l l  

3 C o r r a t W  MTO 0 0 . 0 .  x L e n q n  IN. n IN. 

a Tranrter Rare. Clean C Gauge. BWG AVO.. Min. Walt 

0 Transfer Rare. Servicm a Tube Plrch IN. A 0 0 

3 O o u  Batilos. Tv00 c Romorable Tube Bunel* a YES 0 N o  

0 Code Roduiremenrs (21 --ISME; TEMA 0 C a d o S t m o  O Y E S  0 N O  

O weights Ea. aunale - L b r .  Bundle & Shell - L b r .  Fu l l  o t  Wanr- L b r  

O NOZZLE SlZES 

I N L E T  

OUTLET 

O R A l N  

v e N T  

- - .,. 

0 MATERIALS 

Tuoos B a t f l u  

tub. shown C h m n d  

Shell Chennd FIeng.. 
Sha I  Flanp.. Chmnnd Nozzle Flmnqu 

REMARKS: 

11) OUTSIOE TUBE A R E A  EXCLUOING A R E A  I N  TUBE SHEETS 

TUBE SlOE 

- NO. 

.- 
SHELL  SlOC 

SIZE RATING FAC~NG 
/ 

NO. RATING & FACING SIZE 

I 

.... m>. 



4.8 Data Sheets f o r  Ma te r i  a1 Hand1 i n a  E a u i ~ m e n t  

31-DS-T-1: Coal G a l l e r y  B e l t  Conveyors and T r i p p e r s  (31T-101 A, B) 

31-DS-T-2: Coal Dust C o l l e c t o r s  (31T-102 A, B, C, D, E) 

31-DS-T-3: Coal S i l o  (3,lT-103 A, 8, C, D, E, F, G, H, I, J, K, L )  

31-DS-T-4: P u l v e r i z e r  Feeders ' ( 3 1 ~ - 1 0 4  A, B, C, D, E, F, G, H, I, 
J, K, L )  . 

31-DS-T-5: Coal Surge B i n  (31T-105) 



I- 
C O N V E Y O R  a R T A ,  S H E E T  

C o ~ r e y e r  I t e m  ~ e . . 3 l r  T- 101. A &  6 :. ' 

No. Req'6 2 ( A  t R )  

PROFILE 475'- 0" 

ACCESSORIES: !!..' 
@'~slt cleaner Belt Su le  Tramp Iron Protection 

M A T E R I A L :  - 0 
Size COAL Welgb t .  SC? Ibs/cf Temp..i.ta.F.. L of Repose' ... ?S . .  
C b a r a c t e r i r t  l c s :  L u m p y ,  A J ~ Q A  64 F C ~ N I ~ G  . ,  .AORMI& . . . 

CAPACITY AND POWER REQUIREMENTS - 
DdgnCapu i t y  200 STPH Norm1 Capaity- .!SO - STPH 

% of  Mu. Rated ~lprcity-b&-% ~ u r c t u g s  L 2 6 O  

Belt Sped- fpn Cdc. Powar 63 Design Cap. H P  

REDUCER: Mfctr - 6 0 7 ~  - ~ U E  v TUlSpliw Allowance8 
Magnetic Hasd Pulley ' 

Max T t l R a t d  Tendon Electrk/Pm-mamnt 

1. ~ ~ A V E L L I U C  t h P P E f l  beE Gqr/rPfOo 

u/rrH 2 I ~ ~ ~ ~ ~ I / D € ~ 7  E L E r ~ ' ' L  

~OTO~OILIVES, 2< Y S O U / ~  P m s l b ~  
Belt,Alignmat Switchsr (MI MU*, 1817~ ep* 6 ~ .  

h m q p c y  Stop Switch (E) 2. h u ~ o  ~ o p r r u c  j~ P~cvrDrn Br7.r/Eed 

@~iuopsa Chute D a r a o r  (J) ' 
t * W c y o L  & ~ T O L  Q 2 b y i  t @riDVMR lW\TJg 
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CC.:JTRIFUGAL PUMt OATA SHEET 
90 14222 -ru m . 3  710 ZA 7~fi 

PURCiASE OROER NO. 

DUST COLLECTORS 

Number' of Dust Col lectors Required - 5 

Each Oust Collectop Consists of: 

Bag House 

Vent Fan - 1 - 4600 CFM @ 10" w.g. Sp 
15 Hp 





rppucaeu TO: =QCPOSALS 0 PURCXASE O AS ainir 0 
MOTE: 3 INOICATES i N F O R M I n O n  TO BE COMPlETEO 81 AIROUSER: 

BY UANUFPCTURER 

:;a i 1 /4ZZZ .-:u NO. 3)- T- 1044 TkRL I, 
pu4- i.' 

L. - -4E ORDER NO 

Type 

Manuf acturtr 

Feeder Capacity 

Drive 

No. ' Requi red 

Gravimetri c 

Stock Equipment Co. 
(or equal ) 

Maximum-40,000 lbs/hr 
Minimum- 4,000 Ibs/hr 

Electric Motor 
5 H P ,  480 V ,  3 phase, 
60 hertz 





4.9 Package U n i t s  

31-DS-V-1: Anion Beds Regenerat ion Assembly (31V-101) 

31-DS-V-2: Cat ion  Beds Regeneration Assembly (31V-102) 

31-DS-V-3: Suspect Condensate F i  1 t e r  Regeneration Assembly (31V-103) 



., e. l4Z.Z Z 7~ NO. 31-v- / 01 - -  - 
PACL&E UNIT DATA SHEE- 

. ?-. ;.'.:AS€ OROER MO. 
APPL!=BLE TO: POPISALS C PURCHASE a AS BU!LT 0 REC:ISI~OM m 
NOTE: ~ I N O I U ~ ' ~  MH)RMAllON TO BE COMRETED aY RJRDuSER: I W i i R T  NO.- 

~ r .  MANUFACTURER OAT[ 1 2 - n -  go R ~ I S I O N O ~  

w>$? r k o ~ ~ c 7  - -SUN f Y CFru -LC& 9 
UWT 31 - WW€R PLANT ~ E R ~ c ~ A N ~ ~ N  6ED5 R E ~ F - , ~  ASS_=.~~.?LY 

Anion Beds Regeneration Assembly Equipment 

e Two ( 2 )  posit ive displacement diaphragm pumps for caustic f p e d  
(one service, one spare) 

a Flow measurement or i f ices ,  flow contmllers and flow control 
valves for  normal service, backwash, regeneration, slow rinse 
and fast  rinse operations. 

Control panel 

a Skid for  the above 



: 7;: 14 222 :M Ma. 31- v-102 .-- 
P I W A G &  U N I T  DATASHEET P:;< - rSE OROER UO. 

APPllCBLE TO: PC ::?SdLS :, PVRUfASE 3 AS JLILT a RWi;3nOl( Ha 
NOTE , IN0ltn:i: .hH)RMATlON TO BE COMPlETEO B Y  FURMASER IlYlUlRt NO.- 

a BY MANUEKTURER UTE 12-47- Ed RMSIOM- 
-- - . -. 

SITE 1 2 2 F w  D L r  - b r ' . z ~ ~ 7 7  dZ.- -Qc< V 

3 E ?LAN? ~ ~ ~ n t r  C A ~ O U  arer &G&. YJDA A55Fw 5 C Y 

Cation Beds Regeneration Assembly Equipment 

0. Two ( 2 )  positivedisplacement diaphragmpumpsforacidfeed 
(one senrice, one spare) 

0 Flow measurement orif ices, f l o w  eontrol lers and flow control 
valves for nonnal service, backwash, regeneration, slew rinse 
ana fast rinse operations 

Control panel 

a Skid for the above 



,.;a WJ / 4 Z Z Z  :u no. 3/- V' 103 
PACXAGE UNIT DATA SHEET P:.Y:+ASE OROER NO. 

.. rppucze;~ TO: p e r l - n y ~ s  C PURCHASE 3 AS :: . . i: O RMLiZ;i:ON NO. 

NOTE .I lNOltllTES vfORMAllOW TO BE COMPlETUI 5. PURCHASER: IMUIRI no. 
n BY MANOF PCTURER UTE /Z-/i7- PO RMSJOWL~ 

Suspect Condensate F i l t e r  Regeneration Assembly Equipment 

o One ( 1 )  2,000 ga l lon  precoat tank 

o One (1) .  mixer 

o Two ( 2 )  900 gpm precoat/holding pumps (one ac t i ve ,  one spare) 

o One ( 1 )  c o n t m l  panel 

o One ( 1 )  loading p la t form 

o One ( 1 )  sk id  f o r  the  above . 
. - . . . - .. . - . . - - . . - . . 

REV. J06 NO. DRAWING NO. 

, '  

0 / 4 2 2 2  3/-b5-y-3 

~~-c~~~~~sHEETLoF 
MVY # 4 5 a PHASE ZEEO A 

NO. 

7 
DATE 





2 ; -  ; - :;:- - 
- '  PZECIPITiiT22 DFrTa 5 ~ 3 z -  ' , - 1 , ; ~ -  

' - ,  !, 
2; -, -;2z 2 
4 

JOB n o .  /?a22 - 000 Mo.s I-! - 1 2 5  2 
WRCHASE ORDER NO. 
REDUlSlTlON NO. 

I A P R I U B L E  TO: 
- 

0 PROPOSALS 0 PURCHASE 0 AS BUILT I 
r o R ~ 3 ; ~ ~ $ ; h ' t \ ~ ~ ~  PROJECT- unn 1!"pJT 3! - ~ . ? \ Z I "  P ! b d -  
SITE * .> L' '. . - - ; I . '  , ,.- .. " =?i T.J S L A l M  NO. NO. RLnUlREO C'll 
SERVICE :., - - &. - ::.: \ .-.- ,, ' M a  DR~VEN MUIWENT p. 1 I? 
MANUFACTURER MOOEL 

Thermal I nsu la t i on  
a. Type - 
b. Thickness 

1. P r e c i p i t a t o r  Roof 
. 2. P rec i p i t a t o r  Casing 

3. P r e c i p i t a t o r  Hoppers 
4. Ducthork 

c. Lagging 
1. Type 
2. Thickress 

I 

Type Cold Side R ig i d  Frame 
, P rec i p i t a t o r  f l u e  gas f l o h  ACFM Mw f l ow 185,600 

P r e c i p i t a t o r  f l u e  gas i n l e t  temperature F 320 
Co l l ec t i on  E f f i c i e r c y  % 99.79 
Design i n l e t  loaa i  ng g ra i  ns/ACFM 4.48 
Number o f  chanbers 1 
Width o f  each p rec i p i t a t o r ,  ft. 40 
Depth o f  each p r e c i p i t a t o r .  i n l e t  f l ange  t o  o u t l e t  f lange, ft. 87 
Number of gas passages 2 5 
Height o f  each passege, ft. 30 
U id th  o f  each passage, in.  12 
Design Pressure; p o s i t i v e  ".wgU TBD 
Design Pressure, negative "hgl.' TBD 
To ta l  number o f  hoppers 4 
Duc tw*  

a. Mater i  a1 CS 
b. Thickness 3/8" m i  n. 
C. Pressure, posi t i  ve llkg" TBD 
d. Pressure, negat ivet lhg" - 
e. Temperature F 
f. Flue  Gas Veloci ty,  f t / s e c  60 ft/sec. 

TBD 
TBD, 
TBD 

b 

TBD 

I 

TBD 
TBD I ~ 

Co l l e c t i  ng Electrodes 
. a. To ta l  Area, sq. ft. T BD 

( t h i s  s h a l l  be def ined as the' t o t a l  
f l a t  p ro jec ted  area requi red f o r  

i n  t he  Deutsch-Anaerson equation 
f o r  the performance guarantee) 

. . ... 
REMARKS:. 



F?%CI?ITRT~A CRTk fii€ET 
1 

x i - r  -105 a 
31-9-109 3 
3 1 - Y - / o <  c 

JOB NO. IY 2'22 - 000 NO. 31-Y-ICC D 
PURCHASE OROER NO. 
REDUISITION no. 

APRICI\BLE TO: 0 PROPOSALS 0 W R t W S E  Q AS BUILT 
FOR =EECKINRI>SE ? e o i ~ e i  ,,, PUGP 31- ~ o w d r ~  PLAIWP 

I n r : ~ 1 n 1 < : 3 ~ ~ '  C-WN K e ' N T J C X q  
- 

SERIAL NO. M a  R E ~ U I R ~  Ir J .-auk 
SERVICE = ' : I =  ~ a 5  C ~ P ~ ~ ~ ~ ? I I N &  DRIVEN EDUIPMENT 
MANUfACTUAEA MOOEL 

1 ~ f f e c t i  ke Col l e c t i  rig P la te  Areas, sq. ft; T-80 

I b. SCA, sq. ft./1000 ACF 400 

Sec t iona l i  zati 'on 
. a. T o t a l . N u m k r o f  T/R Sets 

b. To ta l  N m k r  o f  Bus Sect ion ing 
c F i e l d s  

REMARKS: 



4.11 Data Sheets f o r  Water and Waste Treatment Equipment 

31-DS-2-1: Cool ing Water Chemical Feed Tank (312-101) 

31-DS-Z-2: Suspect Condensate F i l t e r s  (312-102 A, 6,  C) 

31-DS-Z-3: Sodium Z e o l i t e  So f tene r  Vessels (312-103 A, 6, C) 

31-DS-2-4: Deminera l i zer  Ca t i on  U n i t s  (312-104 A, B, C, O) . 
" 

31-DS-Z-5: Deminera l i zer  Anion U n i t s  (312-105 A, 6, :C, 0 )  
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PLANT 32 WATER SYSTEMS: RAW, POTABLE, COOLING 

1.0 INTRODUCTION 

P l a n t  32 i nc l udes  t h e  r i v e r  water t r e a t i n g  and t h e  c o o l i n g  tower 

systems. A pro jec t -w ide  comprehensive water  management p l an  has been 

developed based on t o t a l  reuse o f  waters  w i t h i n  t h e  p ro jec t ,  r e s u l t i n g  i n  

a zero d ischarge t o  p u b l i c  waters d u r i n g  normal operat ion.  A schematic 

f low diagram f o r  t h e  o v e r a l l  water management p l a n  i s  presented i n  

F igure  1. The wate r  management p l a n  and i t s  o b j e c t i v e s  a re  covered i n  

d e t a i l  i n  Report  V I I  and w i l l  n o t  be discussed here  f u r t h e r .  It i s  

impor tan t  t o  no te  t h a t  P l a n t  32 i s  v i r t u a l l y  inseparable f rom Sewers and 

Wastewater Treatment ( P l a n t  34). P r a c t i c a l l y  a1 1 o f  t h e  t r e a t e d  e f f l u e n t  

' f r o m  t h e  wastewater system i s  used as makeup i n  P lan t  32. The wastewater 

system i s  descr ibed  i n  t h e  process d e s c r i p t i o n  f o r  P l a n t  34. 

The main elements o f  P lan t  32 are: 

a R i v e r  water  t rea tment  

Cool i ng wate r  system 

Cool ing tower  s idest ream t reatment  

C l a r i f i e d  f i l t e r e d  r i v e r  water  f rom P l a n t  32 i s  used as makeup t o  t h e  

P l a n t  31 b o i l e r  feedwater t rea tment  system. 

As i l l u s t r a t e d  on water  management Flowsheets 50-0-8-14 and 50-D-B-15 i n  

Report V I I ,  upda t ing  o f  t h e  o v e r a l l  water  balance f o r  t h e  Phase Zero 

des ign has generated f l o w  r a t e  numbers t h a t  a re  n o t  always cons i s ten t  

w i t h  those o r i g i n a l l y  s e t  as i n d i v i d u a l  system design bases w i t h i n  P lan t s  

32 and 34. The changes are, by  and large,  compensating and do n o t  have a 

s ign  i f  i c a n t  impact on o v e r a l l  costs. Fu r the r  ' ref inements can be expected 

as more d a t a  become a v a i l a b l e  f rom the  p i l o t  p l a n t  and a d d i t i o n a l  

o p t i m i z a t i o n  s t u d i e s  a r e  p e r f  ormed. Accordingly,  r e v i s i o n s  t o  i n d i v i d u a l  

system des ign  bases t o  make them c o n s i s t e n t  w i t h  t he  updated o v e r a l l  

water ba lance have been defer red u n t i l  t h e  nex t  phase o f  t h e  work. 
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PLANT 32 WATER SYSTEMS 

2.0 PLANT DESIGN 

2.1 R i ve r  Water Treatment 

2.1.1 Design Bas is  

The p r i n c i p a l  source o f  f r e s h  water f o r  t h e  p l a n t  i s  t h e  Ohio River .  The 

r i v e r  water  t reatment  system prepares t he  r i v e r  water f o r  some o f  i t s  

d i r ec t -end  uses ( c o o l  ing, f i r e f  i g h t  i ng , housekeeping ) and f o r  secondary 

water  t reatment  processes ( b o i  1 e r  f eedwater, process water) .  Water used 

f o r  d r i n k i n g ,  f ood  p repa ra t i on  and s a n i t a r y  f a c i  ' l ' i t i e s  i s  ob ta ined  f r om 

o n s i t e  w e l l s  o r  p l a n t  r i v e r  water  t h a t  i s  t r e a t e d  i n  a package po tab le  

water t r e a t i n g  p l a n t .  . 

The t reatment  o f  r i v e r  water c o n s i s t s  o f  screening, c o l d  l i m e  so f ten ing ,  

sedimentation/clarification, pH adjustment and f i l t r a t i o n .  The process 

f low i s  i l l u s t r a t e d  on Flowsheet 32-0-B-4. The system i s  designed t o  

t r e a t  up t o  10,000 GPM o f  r i v e r  water. Normal f l o w  r a t e  through t h e  

system w i l l  vary  between about 5,700 and 7,000 GPM depending on r a i n -  

f a l l .  Rain runoff  f rom b u i l d i n g  r o o f s  and uncontaminated p l a n t  areas as 

w e l l  as c e r t a i n  t r e a t e d  process wastewaters w i l l ' b e  used t o  supplement 

r i v e r  water. 

The c o l d  1 ime so f t en ing  and sedimentat ion ope ra t i on  i s  performed i n  a 

r e a c t o r / c l a r i f i e r .  Convent ional  c o l d  l ime  so f t en ing  i s  used t o  reduce 

t h e  con ten t  o f  ca lc ium and magnesium and, t o  a l esse r  degree, t h a t  o f  

s i l i c a .  Do lom i t i c  l ime  i s  used i n  t h e  s o f t e n i n g  process t o  r a i s e  t he  pH 

of t h e  water thereby  p r e c i p i t a t i n g  ca l c i um and magnesium presen t  as 

carbonate hardness. I t  i s  expected t h a t  some o f  t he  s i l i c a  w i l l  a l s o  

c o p r e c i p i t a t e  as a magnesium-s i l icate complex. Soda ash i s  a l s o  added t o  

p r e c i p i t a t e  ca lc ium present  as noncarbonate hardness. Sodium a luminate 

and a polymer a re  added t o  a i d  s e t t l i n g  o f  t h e  suspended s o l i d s  i n c l y d i n g  

t he  chemical p r e c i p i t a t e  generated by  t h e  s o f t e n i n g  . react ions.  



The pH of the softened effluent is lowered with sulfuric acid to prevent 

post-precipitation in the filter media downstream of the softener. 

Sulfuric, rather than hydrochloric, acid is used to minimize chloride 

buildup in the cooling water system. 

About 600 GPM of the clarified river water is filtered using four 
anthracite filters and pumped as makeup to boiler feedwater treatment in 

Plant 31. Sand is not used in these filters in order to avoid dis- 

solution of silica which would be undesirable in boiler feedwater. The 

balance of the clarified river water is filtered using five anthracite/ 

garnet dual media filters. This 'water flows to the util ity/f ire water 

storage pond where it is blended with clean or cleaned-up storm runoff. 

Filter backwash water is recycled to the reactor/clarifier. 

Sludge resulting from the clarificat;on/softening process (clarifier 

underflow) is combined with similar sludge from the Plant 34 coal storage 
pile runoff treatment facility and is dewatered using rotary vacuum 

filters. Conditioning of this sludge prior to filtration may be 
necessary but no conditi,oning is included in the present design. The 

need for conditioning will be studied in the next design phase. 

The river water intake is designed for a flow of 10,000 GPM. The design 
velocity through a pair of traveling screens is two feet per second. Six 

2500 GPM pumps (four operating and two spares) are used. to pump water 

from the river to the reactor/clarifier. 

The water analysis u.sed for the system design is presented in Table. 1. 

2 The reactor/clarifiers are designed for a surface loading of 750 GPD/ft.. 

Four 80-foot diameter units are provided for processing 10,000 GPM of 

river water. 



TABLE 1 

Parameter 

DESIGN R I V E R  WATER- ANALYSIS 

Temperature ( OF) 

pH Range 

Suspended Sol i d s  (mg/ l )  

To ta l  D isso lved Sol i d s  (mg/ l )  

Sodium (as  CaC03) 

Calcium (as  CaC03) 

Magnes i um ( a s  CaCOj) 

Methyl  A1 k a l  i n i t y  ( as  CaC03) 

Su l f a t e  

Ch lo r ide  (as taco3)  - - ...- ,. 

S i l i c a  (as  S i02)  

Carbon Diox ide,  Free 

Before 
Treatment 

A f t e r  
Treatment 



2 The anthracite filter design loading is 4 GPM/ft . Four vertical down- 
flow pressure filters are provided. Three filters process 600 GPM while 

one is being backwashed. The backwash utilizes air scour. 

2 The dual-media filter.design loading is 12 GPM/ft forward flow. Four 

horizontal downward flow pressure filters filter 9,400 GPM while one is 
being backwashed. Backwash utilizes air scour. 

Vacuum f i 1 ters are provided to dewater sludges withdrawn from the river 

water and coal storage pile runoff treatment systems. The filter system 
design basis is 165 GPM of sludge containing 4.2 wt% solids.. The unit 

loading on the vacuum filters is 10 1b/hr/ft2 (total filter area). The 

filter cake is expected to have a moisture content of 60%. Two filters 
will be used, one operating and one spare. Filtrate is returned to the 

reactor/clarifier for reuse. 

2.1.2 Process Description 

Ohio river water is screened to protect the 1 ift pumps and Reactor/ . 

Clarifiers (322-107 A through D). Water from the river intake structure 
is pumped directly to 322-107 A through D. Controlled quantities of 

1 slaked dolomitic lime, soda ash, sodium aluminate and a polymer are 
added, in liquid form, to the reactor/clarifier. Lime is slaked on 

site. Aqueous solutions of the other chemicals are prepared on site and 
the chemicals arc  fcd from day tanks, T ~ P  clarifier effluent passes 

through a Neutralizing Basin (320-138) where sulfuric acid is added to 
lower the pH to approximately 7.0. 

About 600 GPM is pumped through Anthracite Fi 1 ters (322-1 10 A through D) 

to the Zeolite softener feed tank. The balance of the reactor/clarifier 
effluent is pumped through 9,400 GPM capacity dual Media Filters (322-111 

A through E) to the utility water/fire water storage pond. Effluent from 



t h e  c o a l  s to rage  p i l e  runoff  t rea tment  f a c i l i t y  and c l ean  s torm r u n o f f  

f rom uncontaminated p l a n t  areas a re  a l s o  rou ted  t o  t h i s  u t i l i t y  

wa te r / f  i r e  water  s to rage  pond. 

The f i l t e r s  a re  backwashed w i t h  water f r om t h e  u t i l i t y  w a t e r / f i r e  water 

s to rage  pond. The backwash water, c o n t a i n i n g  t h e  f i l t e r e d  so l i ds ,  i s  
r e tu rned  t o  t h e  r e a c t o r / c l a r i f i e r .  R e a c t o r / c l a r i f i e r  under f low con- 

t a i n i n g  an est imated 4.2 w t %  of s o l i d s  i s  sent  to, t he  32D-136 sump, from 

which i t  i s  pumped t o  two r o t a r y  Vacuum F i l t e r s  (322-108 A and 8 )  f o r  

dewatering. Sludge produced f rom t r e a t i n g  coa l  s to rage  p i l e  s torm runoff  

i s  dewatered w i t h  c l a r i f i e r / r e a c t o r  underflow. A conveyor system 

de l  i v e r s  t h e  f i l t e r  cake t o  cake Storage B i n  (32D-139) f rom where i t  i s  

p e r i o d i c a l l y  loaded on to  t r u c k s  t h a t  t r a n s p o r t  i t  t o  a  l a n d f i l l .  

2.2 Cool ing Water System 
- - . . - - . . - . . 

2.2.1 Design Bas is  

Two convent ional ,  open c i r c u l a t i n g  c o o l i n g  water systems w i t h  mechanical 

induced-dra f t  c o o l i n g  towers a re  provided. One system - c i r c u l a t i n g  

water w i t h  a  r e l a t i v e l y  low d i sso l ved  s o l i d s  con ten t  - serves t h e  Oxygen 

P l a n t  ( P l a n t  15) and Steam Generat ion and B o i l e r  Feedwater T rea t i ng  

( P l a n t  31). The o t h e r  system, which c i r c u l a t e s  water  w i t h  r e l a t i v e l y  

h i g h  d i sso l ved  s o l i d  con ten t  (4,000 ppm TDS) serves t h e  o t h e r  process 

p lan ts .  

The Low S o l i d s  Cool ing Tower (32E-101) i s  designed t o .  p rov ide  t h e  

1,507 MM B tu /h r  c o o l i n g  requirement o f  P lan t s  15 and 31. Th i s  d u t y  

inc ludes  t h e  condensing l oad  o f  t h e  turbogenerator  t u r b i n e s  i n  P l a n t  31 

and t h e  condensing l oad  o f  t h e  compressor t u r b i n e s  i n  P l a n t  15. 

The High S o l i d s  Cool ing Tower (32E-102) i s  designed t o  supply  t h e  

1,290 MM B tu /h r  c o o l i n g  requirement o f  t he  process p lan ts .  



An ob jec t i ve  dur ing t h e  coo l i ng  water system design was t o  maximize the  

use o f  t rea ted  process wastewater f o r  coo l i ng  tower makeup. Treated 

r i v e r  water i s  used ' to  supplement t h e  t rea ted  process wastewater. 

The coo l i ng  water d i s t r i b u t i o n  system, as w e l l  as i n d i v i d u a l  p l a n t  uses 

and r e t u r n  water temperatures are presented on Flowsheet 32-D-B-1. The 

coo l i ng  tower system i s  i l l u s t r a t e d  on Flowsheet 32-D-8-2. Refer to '  

Flowsheet 324-8-3 f o r  a p reserva t ion  o f  t h e  s ide  stream water t reatment  

f o r  the  h igh  s o l i d s  system. 

The coo l ing  tower capac i t i es  are as fo l lows:  

Low Sol ids 
Cool i ng Tower 

Duty, mm Btu/hr  

I n l e t  Temperature OF 

O u t l e t  ~empera ture  OF 85 

C i r c u l a t i o n  Rate, GPM 124,000 

Windage Loss, % c i r c u l a t i o n  0.015 

Cycles of Concentrat ion 3 

High So l ids  
Cool i ng Tower 

1,290 

102 

85 

150,000 

' 0.015 

3 

Both coo l i ng  water systems are designed f o r  a supply water temperature of 

85'. 

The c l i m a t i c  cond i t i ons  used f o r  t h e  coo l i ng  tower designs are: 

9 Atmospheric pressure: 14.4 p s i a  

o A i r  Temperatures 

- I n l e t  Temperature: -lO°F t o  96OF 

- Wet Bulb Temperature: 78OF (maximum) 



2.2.2 Process D e s c r i p t i o n  

Cool ing Tower Makeup. The makeup water  t o  t h e  c o o l i n g  towers i s  a 

v a r i a b l e  m ix  o f  t r e a t e d  r i v e r  water  and t r e a t e d  process water ( r e f e r  t o  

water management F 1 owsheet 50-D-B-14). 

Low Sol i d s  Cool ing Tower - The makeup t o  t h e  Low 
S o l i d s  Cool ing Tower (32E -101) i s  t r e a t e d  r i v e r  
wa te r  p l u s  t r e a t e d  wastewater. The t o t a l  makeup 
requirement t o  t h i s  tower i s  4,520 GPM. Treated 
process water  w i l l  c o n s i s t  o f  2,050 GPM ( d r y  
weather) and 3,300 GPM (wet weather) 

o High So l i ds  Cool ing Tower - The makeup t o  t he  High 
Sol i d s  Cool ing Tower (32E-102) i s  composed o f  a l l  
blowdown f rom t h e  low s o l i d s  c o o l i n g  tower (approx i -  

. mate ly  1,500 GPM), p l u s  t r e a t e d  r i v e r  water as 
needed t o  make up t h e  t o t a l  requirement o f  3,132 GPM 

Cool ing Water Requirements. The c o o l i n g  water  requirements a r e  as 
. . . . . - - . - . . - - . . - . . 

f o l l o w s :  

Low S o l i d s  Coo l ing  Water System - The design c o o l i n g  
requirements f o r  t h e  p l a n t s  served by t he  Low S o l i d s  
Cool ing Tower (32E-101) a re  summarized i n  Table 2. 
The. t o t a l  coo l  i n g  d u t y  i s  1,507 MM B tu /h r  which 
inc ludes  a cont ingency al lowance o f  18.8% 

High So l i ds  Cool ing Water System - The des ign 
c o o l i n g  loads f o r  t h e  High S o l i d s  Cool ing Tower 
(32E-102) a re  summarized i n  Table 3. The t o t a l  
c o o l i n g  du t y  i s  1,335 MM B tu /h r  which inc ludes  a 
cont ingency al lowance o f  11.1% - 



TABLE 2 

COOLING WATER REQUIREMENTS 

.- 
Plan t  15 - Oxygen P lan t  

LOW SOLIDS COOLING TOWER 

O u t l e t  
Duty Flow Temperature 

MM Btu/hr  GPM O F  

Plan t  31 - Steam Generation (and 
B o i l e r  Feedwater T rea t i ng )  393 29,100 112.0 

Cont i ngency 28 3 23,300 109.3 

To ta l  1,507 124,000 

Average O u t l e t  Temperature OF 109.3 

HIGH SOLIDS COOLING TOWER 

Plan t  1 - Coal Dry ing and P u l v e r i z i n g  1.6 105 110 

P lan t  2 - Coal S l u r r y  Preparat ion 26.2 2,100 110 

P lan t  3 - H-coal@ Preheat ing and Reaction 0.1 10 115 

P lan t  5 - H-coal@ Recycle S l u r r y  Prep. 32.1 2,140 115 

P lan t  7 - Gas P lan t  407.2 56,172 99.5 

P lan t  8 - Cryogenic Hyd. P u r i f i c a t i o n  

P lan t  9 - Sour Water and Ammonia 

P lan t  12 - G a s i f i c a t i o n  and P u r i f i c a t i o n  

P lan t  17 -  ist till ate Separat ion 

P lan t  18 - Naphtha Reforming 

P lan t  20 - Tankage 

P lan t  26 - Coal Receiving and Storage 

P lan t  35 - Stack Gas Scrubbing 

Contingency 

Tota l  

Average O u t l e t  Temperature O F  



Cooling Water Additives. The cooling water treatment requires the use of 

the following additives. 

o Chlorine - Chlorine is added intermittently to the 
cooling water system for bacteria and algae 
control. A sidestream of the low solids cooling 
water supply is used to carry the chlorine to the 
tower basins. Separate chlorinators are used at 
each tower, providing 992 lb/day of chlorine for the 
Low Solids Cooling Tower (32E-101) and 1,200 lb/day 
of chlorine for the High Solids Cooling Tower 
(32E- 102) . 
Chloride content of the low solids circulating 
cooling water is estimated to range from 90 to 
120 ppm with an expected level of 115 ppm. 
Concentrations for the high sol ids system are from 
360 to 700 ppm with the expected level of 680 ppm. 

Liquid chlorine from cylinders is vaporized in an 
evaporator and fed to the chlorinator. The-chl.orine 
is introduced into the cool'ing water system via a 
water ejector which aspirates the chlorine and 
dissolves it in the water. The water is con- 
tinuously circulated through the ejector but the 
chlorine is introduced intermittently. The 
operation is timer-corrtrolled. Dosage control is by 
periodic wet analysis of the cooling water. 

Inhibitor - A chromate-based corrosion inhibitor is 
used in both circulating cooling water systems. It 
is introduced into the Tow solids system-at about 
0.07 lb per 1,000 gallons of makeup water and is 
carried over to the high solids system in the blow; 
down from the former which constitutes the bulk of 
the makeup to the high solids system. Control is by 
automatic corrosivity contrgl. 

- Acid - Sulfuric acid is added to both circulating 
water systems to control pH. 

- A dispersing agent to minimize 
deposits on surfaces) is required 

in both cooling water systems. The low solids 
system requires 0.02 lb per 1,000 gallons of makeup 
water, and the high solids system requires 0.052 lb 
per 1,000 gallons of makeup water. The agents are 
added as an aqueous solution via metering pumps. 



A l t e r n a t i v e  Dr i ve  f o r  C i r c u l a t i n g  Water Pumps. For r e l i a b i l i t y ,  c e r t a i n  

, coo l i ng  water c i r c u l a t i o n  pumps w i l l  be r u n  o f f  a l t e r n a t e  power w i t h  

u t i l i t y  backup. During emergencies t h a t  r e s u l t  i n  p a r t i a l ' l o s s  o f  

coo l i ng  water c i r c u l a t i o n ,  water w i l l  be p r e f e r e n t i a l l y  d i v e r t e d  from 

n o n - c r i t i c a l  t o  c r i t i c a l  users.such t h a t  Steam Generation and B o i l e r  

Feedwater Treat ing  (P lan t  31) w i l l  rece ive  100% o f  i t s  normal requ i re -  

ment, t he  Oxygen P lan t  (P lan t  15) w i l l  rece ive  25%, and those p lan ts  

serv iced by the h igh  s o l i d s  coo l i ng  water system w i l l  rece ive  25%. Th is  

w i  11 a l l ow  continuous opera t ion  o f  c r i t i c a l  systems throughout the  p l a n t  

so t h a t  i f  the  emergency c o n d i t i o n  i s  severe enough, an o r d e r l y  shutdown 

can be undertaken. 

2.3 Cool ing Tower Sidestream Treatment 

2.3.1 Design Basis  

A sidestream f rom the  h igh  s o l i d s  coo l i ng  water system. i s  t r e a t e d  t o  

remove suspended s o l i d s  and d issolved s o l i d s  from the  c i r c u l a t i n g  c o o l i n g  

water. This  permi ts  operat ing the . tower  a t  h igh cyc les  o f  concentrat ion, 

thus reducing the  coo l i ng  tower makeup and b,.owdown ra tes .  

A, sidestream o f  t he  h o t  water r e t u r n  i s  t rea ted  i n  a  1  ime so f ten ing  

u n i t .  The so f tener  e f f l u e n t  i s  f i l t e r e d  w i t h  a  s e t  o f  f i v e  p a r a l l e l  

g r a v i t y  sand f i l t e r s  and pumped t o  t h e  h igh  s o l i d s  coo l i ng  tower. A 

p o r t i o n  o f  the t rea ted  sidestream i s  s to red and used t o  back wash the  

f i l t e r s .  The sof tener  underflow. sludge i s  dewatered us ing vacuum f i l t e r s .  

The sidestream design f l o w  r a t e  was es tab l ished a t  a  conservat ive 

7,100 GPM i n  view o f  t h e  1  im i ted  s p e c i f i c  water analys is .  Th i s  f l o w  and 

treatment should permi t  operat ion o f  t he  h igh  s o l i d s  tower a t  a  concen- 

t r a t i o n  r a t i o  o f  th ree  w i t h  an ample s a f e t y  margin i n  s p i t e  o f  t he  da ta  

shortcomings, The h igh  s o l i d s  c o o l i n g  tower has an evaporat ion r a t e  of 

2,610 GPM, a  makeup r a t e  o f  3,132 GPM and a  blowdown r a t e  o f  478 GPM. 



The sidestream water treatment for the high solids cooling water system, 
including the 1 ime softener underflow (sludge) dewatering scheme, is 
illustrated on Process Flow Diagram 32-D-B-3. 

2.3.2. Process Description 

A sidestream flow of 7,100 GPM is diverted from the high solids cooling 

water tower return header and fed to the Reactor Clarifier (322-103) 
along with recycle streams from the Vacuum Fi lters (322-104 A, B and C) 
and Sidestream Gravity Fi lter Backwash Sump (32D-102). The sidestream 

treatment.invo1ves a partial softening of the high solids cooling water. 

The reactor clarifier precipitates calcium and silica and partially 
removes suspended solids. Dolomitic lime is added to raise the pH and 

cause precipitation of calcium carbonates. Soda ash is added to effect 
further precipitation of calcium and magnesium. 

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

Additionally, silica is coprecipitated with magnesium hydroxide as a 

magnesium silicate complex. Sodium aluminate and polymer are added as . 

coagulants, allowing colloidal particles to agglomerate and settle out. 

The overflow from 322-103 is gravity fed to' the Sidestream Gravity 

Filters '(322-102 A through E). A system of five gravity sand filters 
operating in para1 lel is used. Each filter normally handles 1,436 GPM 
(5.6 G P M / ~ ~ ~ ) .  When any of the filters is in the backwash mode, the 
load' on each of the four remaining operating filters increases to 
1,795 GPM (7.1 GPM/~~'). The filtered water is collected and pumped to 

the high solids cooling tower. A portion of the filtered water is routed 

to the Backwash Water Storage Tank (32D-103) at an average rate of 89 GPM 

which is the average backwash rate for the plant. Estimated filter 

backwash frequency is once per day. Estimated filter backwash time is 
20 minutes. For a perfectly staggered system, a backwash would occur 

about once every five hours. 



The f i l . t e r s  au tomat ica l l y  backwash on d i f f e r e n t i a l  pressure mode b u t  

automatic c o n t r o l s  l i m i t  backwashing t o  one f i l t e r  a t  a time. The design 

a l lows two f i l t e r s  t o  backwash end t o  end, w i t h  a t h i r d  backwash 

occur r ing  an hour l a t e r .  Each f i l t e r  requ i res  2,545 GPM of-backwash 
2 water f o r  t e n  minutes (10 G P M / f t  ). F i  l t e r  backwash water i s  c o l l e c t e d  

i n  t he  below-grade Sump (32D-102) and pumped back t o  the  reac to r  c l a r i -  

f i e r  a t  as steady r a t e  as poss ib le  f o r  reuse. The sump accommodates two 

backwashes end t o  end and th ree  a d d i t i o n a l  backwashes i n  one hour i n t e r -  

vals. Two 150 GPM sump pumps operate ' 'on/offU on h igh  and low l e v e l  

cont ro ls ,  p rov id ing  f lows up t o  300 GPM. 

An a g i t a t i n g  system i n  t h e  sump keeps t h e  s o l i d  p a r t i c l e s  suspended. 

The underf low (sludge) con ta in ing  about 5% s o l i d s  by weight i s  drawn from 

the  bottom o f  t he  Reac to r /C la r i f i e r  (322-103) i n t o  a below grade Sludge 

Surge P i t  (32D-124). The tank i s  s i zed  f o r  two hours sludge r e t e n t i o n  - 

t ime and i s  equipped w i t h  a water j e t  s ludge breaker. Abras ion- res is tan t  

progressing c a v i t y  pumps t ranspor t  the sludge t o  the  Vacuum F i l t e r s  

(322-104 A, B and C) . Three f i l t e r s .  a re  provided, two opera t ing  and one 

spare. The f i l t e r  design bas is  i s  t en  pounds o f  s o l i d s  f i l t e r e d  each 
2 hour per  square f o o t  o f  f i l t e r  m a t e r i a l '  (10 l b / h r / f t  ). F i l t r a t e  i s  

pumped back t o  322-103. A f i l t e r  cake, est imated t o  con ta in  48% s o l i d s  

by  weight, i s  discharged onto the  Sludge Cake Conveyor (32T-101) and 

t ransported t o  the  e levated Sludge Cake Storage B i n  (32D-125). The 
3 1,200 f t storage b i n  i s  s ized t o  con ta in  one day's '  p roduct ion  o f  sludge 

cake. Trucks t ranspor t  the  waste s o l i d s  t o  l a n d f i l l .  



2 - 4  Cata lys t s ,  Packings 'and Chemicals ' 

:ri 

Pack i ngs 

I n i t i a l  Est imated 
Inventory Li fe  

Gravels and Anthraci te  

Chemicals (Breakdown by System) 

River Water Treatment 

I n i t i a l  
Inventory 

(pounds) 

Dolomitic lime 150,000 

Soda ash 250,000 

Sodium aluminate 7,000 

Po 1 ymer 30,000 

Su l fu r i c  acid  190 

C.001 ing Water 

-- 
Ch 1 o r i  ne 

12,700 f t d  3 years  

Consumpt,ion (dry b a s i s )  
Average . Design 

'(6,350 GPM) (10,000 GPM)  

6,480 1 b/day 10,200 1 b/day 

12,700 1 b/day 20,000 1 b/day 

1,320 lb/day 2,080 1 b/day 

610 lb/d& 960 Iblday 

170 lb/day 270 Ib/day (max.) 

Design (average) Consumption (d ry  ba s i s )  

65,700 2,192 Ib/day 

I n h i b i t o r  10,800 360 lb/day 

Su l fu r i c  acid  960 320 lb/day 

Di spers  i  ng agent 10,800 360 1 b/day 

Cool i ng Water Sidestream 

Design (average) Consumption (d ry  ba s i s )  

Dolomitic lime 240,000 15,550 1 b/day 

Soda ash 100,000 

Sodium aluminate 25,000 

Po 1 ymer 2,600 



2.5 U t i l i t y  Balance 

System 

R ive r  Water Treatment 

Cool i n g  Water 

Cool ing Water Sidestream 

To ta l  

(No o the r  u t i  1 i t i e s  requ i red ) .  

E l e c t r i c  Power 
Consumption (Opera t ing)  



NOTE: , ' 

1. DRY DRY WEATHER 
YET I YET HEATHER 



0-1 12 0-111 0-113 Krl0l E-101 E-lllA,B H-101 H-102 
DAY DAY OAY COOLING . 

TANK FOR TANK FOR 
LOW SOLIDS CHLORINATOR CHLORINE 

TANK FOR TOWER FANS 
CHLORINE 

INHIB ITOR DISPERSING (LSCTI 
COOLING UNIT  EJECTOR EJECTOR 

ACID 
ACID 

TOWER ILSCTI  IHSCTI 

1 
D'UTY: 1507 MMBTU/HR 

0- 1'22 D-121 0-123 
DAY 

TANK FOR 
DAY DAY 

TANK FOR 
INHIB ITOR 

TANK FOR 
DISPERSING ACID 

AGENT 

COOLING H I G H S O L I D S  ' I DISPERSING 
TOWER FANS COOLING TOWER AGENT 

IHSCTI DUTY : 1305 MMBTU/HR . ' . STORAGE TANK 

I PP X S4 " D  SIZE 
! 
i 



D-126 D- 127 D- 128 10-129 0-125 T-lOlA&B SLUDGE CAKE Z-104A,B1C VACUUM F ILTERS C-113AIB,C' 2-103 D-124 H-103A,B,C Z-102A-E . D-102 
SODA ASH ALUM SOLUTION POLYELECTRIC SLUDGE CAKE VACUUM REACTOR SLUDGE SIDESTREAM BACKWASH L I M E  SOLUTION 

SOLUTION TANK TANK SOLUTION TANK STORAGE B I N  CONVEYORS RECEIVER 1 CLARIF IER SURGE TANK SUMP TANK GRAVITY F ILTERS 30 ,X30,X10, 

I VESSELS 
(CONCRETE) 

D-103 ' 
BRCKHRSH WRTER 

STORAGE TANK 

NOTES : 

S H L A N O  SYNTHETIC FUELS. INC. I AlRCO ENERGY C O M l N V ,  IN.. 

U.S. OEPARTMENT OF ENERGY 
COOPERATIVE AGREEMENT 
NO. OE.FC05.800RtOlI1 I 

BRECKINRIDGE PROJECT 
BRECKINRIDGE COUNTY s n a s r  ZERO KENTUCKY 

1. F ILTERS ARE AUTOMATIC BACKWASHING GRAVITY F ILTERS 6 .  AVERAGE BACKWASH FLOW I S  BASE0 ON ONE BACKWASH PER OAY PER F ILTER.  

I WITH COMMON BACKWASH STORAGE TANK. AFTER I BACKWASH, FLOW I S  1 5 0  GPM PROVIDE0 BY 1 PUMP. 
AFTER END-TO-EN0 BACKWASHES, FLOW I S  3 0 0  GPM PROVIDE0 BY 2 PUMPS. 

2. F ILTERS ARE S IZED FOR 5.6 GPM/FT2 FLOW. 
7 .  ALL  EQUIPMENT NUMBCRS ARE PREFIXED BY 3 2 .  

STREAM NO. 3 .  BACKWRSH FLOW IS 10 GPM/FT~ FOR 10 MINUTES. 
8 .  CHEMICAL flRY TANKS AND INJECTION PUMPS TO BE LOCATED 

4.  BACKHASHING I S  CONTROLLED BY PRESSURE DIFFERENTIAL I N  A HEATEO SHED. I 
R F&iER FILTRATE FILTRATE AN0 OCCURS ABOUT ONCE PER DRY PER F ILTER.  

I 

106.675 106,675 5,500 101.175 101,175 5 .  OVERRIDES ON THE CONTROLS WILL  ALLOW TWO BACKWASHES 
END-TO-EN0 AN0 A THIRD BACKWASH AFTER 1 HOUR DELAY. 

. b 2 WATER (LB/HRI 
5 SOLIOS (LB/HRI 5,325 5.325 5,022 3 0 3  

. I 
3 0 3  f ' 

- \  SOLIDS (WT. %)  4.8 4.8 47 .8  .3 1,.3 
..*I as x a4 -D" slze 

PROCESS FLOW DIRGRRM 
SIDESTREAM WRTER TRERTMENT 

COOLING WATER SYSTEM 
PLRNT 32 

me" 

1 

O R A ~ O N O  NO 

324-8-3 
H O U S T O N  @ 

xn YO 

,, 



L I M E  FEE0 SYSTEM SODA ASH FEED SYSTEM ' NEUTRALIZATION SYSTEM 
- - - - - - - - - - - - - - - - - - - - - - - , ,. - - - - - - - - - - - - .1 - - - - - - - - - - - 

322-105A1B I 32D-130A~B 1 320-132 I 1 32D-134 I 1 320- 137 32Z-107A-D I 

I REflCTOR/CLARIFIERS 14) I ACIO TANK 
I 

TRAVELING SCREENS I LIME STORAGE HOPPERS I :{'POLYMER STORAGE TANK I I SODA ASH TANK 
TWO 2 ' X 6  1 2 0 0  F T  EACH LOO0 GALLONS 8 0 0  GAL. 8 0 '  OIAM. EACH 1 0 0  GAL. 

I 

I 
I I I I I I 

I 32G-168A-F i 32Z-106ABB I 11 320-133ABB i 32G-172A-E i 32G-174A-D , I  326-175AaB 1 
RAW WATER INTAKE PUMPS I L I M E  SLRKERS I I ,  POLYMER MIX ING TANKS I I SODA AS3 FEED PUMPS I R/C SLUDGE PUMPS 111 ACID FEED PUMPS 
SIX. 2 5 0 0  GPM, 6 5  BHP 1 5 0 0  LB/HR EACH I I WITH MIXERS 1 2 . 0  GPM EACH, 3 / 4  BHP 4 0  GPM EACH, 1 0  BHP I 0 . 1  GPH, 1 / 4  BHP I 

TWO 2 0 0  GAL. I L - - - - - - - - - - - - 

I 32D- 136 1 320-131A.B 1 1 ,  32G-170ABB 1 I 32D-135A~B I 322-108A1B I 322-109AnB I 
SLUOGE SURGE TANK L I M E  SLURRY TANKS ' POLYMER TRANSFER PunPs.1 ALUM STORAGE TANKS I WACUUM FILTERS, I FLASH MIXERS I 

4,000 GAL. 1 5 0 0  GAL. EACH I I TWO 2.0 GPM, 3 / 4  BHP I 1 5,000 GAL. EACH 1 0 . 5 ' D X l O ' W ~  I 5 BHP 
CONCRETE I TANK AND VACUUM PUMPS 

I 
I I I I I I I 

32G-180A1B I 32G-169A-E I I' 32G-171A-E ) 1 32G-173A-E 1 32T-102 
V~CUUM FILTER FEED I LIME FEED PUMPS I I POLYMER FEEO PUMPS I ALUM FEED PUMPS I CAKE CONVEYOR 

SLUDGE 1 6 5  GPH, PUMPS 12  BHP I 2 1  I 3 GPM EACH, 1.5 BHP I 1 2.0 GPM EACH, 3 1 4  BHP I 1 0 .5  GPM EACH, 3 / 4  BHP I 18"WXZOO ' L  
r - - - - - - - - - - -  ., L 1 - - - - - - - - - - - -  .a L - - - - - - - - - - - -  A 

ALUM FEED SYSTEM 

L l M E  FEED SYSTEM 

I 32J-101A1B I 
I ACID FEE0 I 
I CONTROLLERS I 

326-181 
VACUUM FILTRATE PUMP 

1 5 0  GPM, 5 BHP 

ANTHRACITE F ILTER SYSTEM 
- - - - - - - - - - - - - - -  I 326- 176A-C 

I 

F I L T E R  FEEO PUMPS 
3 0 0  GPM EACH, 1 3  BHP 

I I 

326-177A~B i 
I 1 

F I L T E R  7 5 0  BACKWASH GPM. 1 0  BHP PUHPS 

I I 
I 1 

I 32Z-1 lOA-D i 
I ANTHRACITE F ILTERS I 
I 8 '  DIRM. EACH 

I 
I 
1 

I 32K-103A&B I 
I ANTHRACITE F ILTER I 

BACKWASH BLOWER L J0-0 (l 3_D-PSII &B!P- 1 
32D- 138 
SURGE TANK3 
40,000 F T  

. I  
DUAL MEDIA F I L T E R  SYSTEM - - - - - - - - - - - - - - - - - -  r - -  

I 1; 32G- 178A-C I 32C-114 
I 

FILTER FEE0 PUMPS ( 3 )  VACUUM RECEIVER VESSEL- 
I 5,000 GPM EACH, 2 1 0  BHP ' RIVER WATER TREATMENT 

I : 326-179ABB I 
I 

32H- 104 
I FILTER BAcKwnsM PUMPS I VACUUM PUMP- . 

I 
I SOW GPM, 6 5  BHP I 

RIVER WATER TREATMENT 

1 

I .32Z-lllA-E I 
I 

DUAL HEOIA F ILTERS 15) I ! 0 3 0 X 2 0 ' L  HORIZONTAL i 

I I DUAL MEDIA F ILTER I 
BACKWASH BLOWERS L -T!OA 2 0 2  sCrMM@-3i E S L . 3 2  1 
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I GLYCOL AND WATER UTILITY FLW DIAGRAM I I 



GLYCOL SOLUTION GLYCOL SOLUTION 

DETAIL '8' 
GLYCOL COOLING SYSTEM 

(6 REO'D.) 

DETAIL "C.' 
GLYCOL COOLING SYSTEM 

(I2 REQD.) 

DRUM 

GLYCOL CIRC. PUMP GLYCOL CIRC. PUMP 

G l y c o l  SOLUTION 

COOLING SYSTEM 
(24 RE9'0.1 

I 

i 





THE BRECKINRIOGE PROJECT 
nnJOR EQUIPMENT L I S T  SORTEO BY SEQUENCE MJMBER 

PIiASE ZERO 
I 'MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

ITEM NUMBER ITEM DESCRIPTION 

WATER SYSTELI 

VACWM RECEIVER VESSELS 

VACWM RECEIVER VESSELS 

BACKWASH S W P  

BACKWASH WATER STORAGE 
TANK 

HOLDING TANK FOR 
DISPERSING AQENT L.S.C.T 

HOLDING TK FOR INHIBITOR 
(CHROMATE) L.S.C.T. 

HOLOlNQ T A W  FOR ACID 
L.S.C.1 

HOLDING TANK FOR 
OISPERSINO AQ#T H.S.C.T. 

HOLDING TANK FOR 
INHIBITOR (CHIIOMATEb 

HOLDING T A W  FOR 
SULFURIC ACID 

' I -  . - 

>L - - .  - ! 1 -- - .&,-AL d-,,-:&h& .# iu-&:; & -.. - 



THE BRECKINRIOGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY S E W E W  NUMBER 

PHASE ZERO 
.MAJDR EQUIPMENT L I S T - 1 4 2 2 2  

ITEM NUMBER 

SLUOGE SURGE TANK 

CAKE STORAGE B I N  

LIME SOLUTION TANK 

SOOA ASH SOLUTlOW TANK 

ALUM SOLUTION TANK 

POLYELECTROLVTE SOLUTION 
TANK 

POLYMER STORAGE T A W  

POLYMER WlXlWG TANK 

POLYMER MIX ING T A W  

SOOA ASH SURGE TANK 

ALUM STORAGE T A M  



THE BRECKL.-.DOE 
JOR EOUIPMENT L I S T  SORTEO BY SEOUENCE W E R  

ITEM NUMBER ITEM DESCRIPTION 

ALUM STORAGE TANK 

SLUDGE SURGE TANK 

ACID TANK 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

SURGE TANK 

CAKE STORAQE B I N  

- -I/". 

OISPERSINQ AGENT STORAQE 
TANK - 
LOW SOLIOS COOLlNQ TOWER 
(L.S.C.T.) - 
HIQH SOLIOS COOLINQ 
TOWER (H.S.C.T.) 

CHLORINATOR L.S.C.T. 

. . . .  - 

CHLORINATOR L.S.C.T. . .. - #  

. . >, - .- .*, . .. . . 
, I. 

[ . ' 

' I .  8 _ -  
. ' .' ., -- -:?'i. ,'. . .,., 

L.S. ClRCULATlNGPUMP * 
,.:, . : ,. .' . 

7 : : - .-., C 
I,. . . , . . . .: ;3 , 



THE BRECKINRIDGE PROeJECT 
MAJOR EWlPMENT L I S T  SORTED BY SEWENCE NUMBER 

PHASE ZERO 
MAJOR EOUIPMENT L I S T - 1 4 2 2 2  

ITEM NUMBER ITEM OESCRlPTlaN 

L.S. CIRCULATING PUMP 

L. S. CIRCULATING PUMP 

L.S. CIRCULATING PUMP 

H.S. CIRCULATIND WMP 

H.S. CIRCULATINO PUMP 

H.S. CIRCULATING PUMP 

H.S. CIRCULATING PUMP 

BACKWASH SUMP PUMP 

BACKWASH SUMP PUMP 

C.W. SXOESTREAU RETURN 
PUMP 

C.W. SIDESTREAM RETURN 
PUMP 



. - .._. .' 
THE B~ECU~NRIDGE PROJECT " 

wrJ0R EQUIPMENT L I S T  SORTED BY SEWENCE ElUWBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T -  14222 . - 

ITEM NUMBER ITEM DESCRIPTION 

RECVCLE WArER PUMP TO 
L IME.  SOFTENER 

RECVCLE WATER PUMP TO 
LIME SOFTENER 

BACKWAY WATER SUPPLY 
PUMP - 

SLUDGE FEED PUMP 

SLUDGE FEE0 PUMP 

SLWQE FEED PUMP 

SLUDGE FEED PUMP 

RECIPROCATING PUMP FOR 
DISPERSING AGENT LSCT 

RECIPROCATENO PUMP FOR 
DlSPERSlNQ AGENT L.S.C.T 

RECIPROCATENQ WMP FOR 
l N t i l B I T O R  L.S.C.T. - 

. ,  . . 
< , .  1 , '  . ' . - . 

1 .  . - .  --  ,, - . : :!,L;,' ...: , . _ ,- - - - -  :,.., : '  
. ,%.' . , :..,. ' ;. 

. . 
. . 

I . ' ,  . . , . , +: .' . . 



THE ERECKINRIDQE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUCNCE N W E R  

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMEER ITEM DESCRIPTION 

RECIPROCATINQ PUMP FOR 
INHIB ITOR L.S.C.T. 

RECIPROCATING WUP FOR 
ACID L.S.C.T. - 
RECIPROCATINQ P U W  FOR 
ACID L.S.C.T. 

RECIPROCATING PUMP FOR 
DISPERSINQ AGENT H.S.C.T 

RECIPROCATIW PUMP FOR 
DISPERSINQ AQENT H.S.C.T 

RECIPROCATIWO PUMP FOR 
INHIB ITOR H.S.C.T. 

RECIPROCATINQ PUMP FOR 
INHIE ITOR H.S.C.C. 

RECIPROCATINQ PUMP FOR 
H.S.C.T. 

RECIPRDCATIMG PUMP FOR 
H.S.C.T. 

L IME FEED PUMP 

L IME FEED P U P  



. , 

THE BRECKINRIOQE PROJECT 
... LJOR EWIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO I *  I ,  

- YA&R EQUIPMENT LIST-14222 

* 

ITEM W E R  

,!,& s:! - <- :La;\. 5 w, - .), ,,,,I. .. 
- . .  . . .  . . . ,  

. - . . ,  
'. . 8 - 

ITEM OESCRIPTION . . . .  . 
, , . . 8 '  . . .  

*. SODA ASH FEEO PUMP 

SODA ASH FEED PUMP 

- 
ALUM FEED PUMP 

- 
ALUM FEED PUMP 

POLYELECTROLYTE FEEO 
PUMP 

POLYELECTRDLYTE FEEO 
PUMP - 
RAW WATER INTAKE PUMP 

RAW WATER INTAKE PUMP 

RAW WATER INTAKE PUMP 

RAW WATER INTAKE PUMP 

. ..; 
RAW WATER INTAKE PUMP 

.- ' 8 . .  . 8 . , .  . . -  . 
. .i . - .  

. . 
. . , ' .  . 7  * - .  . 

, . I . .  ' 2  " 

184 
- 8 .. 



THE BRECKINRIDGE PROJECT 
MAJOR EWIPMENT L I S T  SORTED BY SEWENCE NUWBER 

P W S E  ZERO 
,MAJOR EQUIPMENT L I S T - I 4 2 2 2  

I T E M  NUMBER ITEM DESCRIPTION 

RAY WATER IHThUE PUMP 

- 
L IME SLURRY FEED PUMP 

L IME SLURRY FEED PUMP 

L IME SLURRV FEED PUMP 

L fME SLURRY FEED PUMP 

- 
L IME SLURRY FEED PUMP 

POLYMER TRINSFER PUMP 

POLYMER TRANSFER PUMP 

POLYMER FEED PUMP 

POLYMER FEED PUMP 

- 
POLYMER FEE0 PUMP 



.. , . " " 
' 8  

THE BRLCKINAIDQE PROJECT . .  - 
.-.-OR EOUIPMENT L I S T  SORTED BY SEQUENCE W W E R  - : 8 . . . . .  . . 

' PHASE ZERO 
MAJOR EQUIPMENT L IST-14222 

ITEM NUMBER ITEM DESCRIPTION 

POLYMER FEED PUMP 

POLYMER FEED PUMP 

SODA AS14 FEEO PUMP 

SODA ASH FEEO PUMP 

8 

SODA ASH FEEO PUMP 

- 
SODA ASH FEED PUMP 

SODA ASH FEED PUMP 

ALUM FEEO P W  

- 
ALUM FEED PUMP 

ALUM FEED PUMP 

- 
ALUM FEED PUMP 



THE BRECKINRIDQE PROJECT 
MAJOR EWIPMENT L I S T  SORTED BY SEQUENCE )JUWBER 

PHASE ZERO 
)U;)OR EQUIPMENT L I S T - 1 4 2 2 2  

ITEM M W E R  ITEM DESCRIPTION 

ALUM FEED PUMP 

REACTOR/CLARlFlER SLUOQE 
PUMP 

REACTOR/CLARIFIER SLUDGE 
PUMP 

REACTOR/CLARIFIER SLUDGE 
PUMP 

REACTOR/CLARIFlER SLUDGE 
PUMP 

ACID FEED PUMP 

ACID FEED P lMP 

FILTER FEED PUMP 

F ILTER FEED PUMP 

F ILTER FEED PUMP 

F ILTER BACKWASH PUMP 



' I  
. . 

THE BRECKINRIDGE P R O ~ l t c l  
- - A R  EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJDR EQUIPMENT L I S T -  14222 ' 7  1 

I TEM NUMBER ITEM DESCRIPTION 

FILTER BACKWASH PUMP 

F ILTER FEED PUMP 

FILTER FEED PUMP 

FILTER FEED PUMP 

FILTER BACKWASH PUMP 

F ILTER BACKWASH PUMP 

VACUUM F ILTER FEED PUMP 

, VACUUM FILTER FEED PUMP 

VACWM FILTRATE PUMP 

U T I L I T Y  WATER PUMP 

U T I L I T Y  WATER PUMP 



MAJOR EOUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

ITEM ElllWBER ITEM DESCRIPTION 

CHLORINE EJECTOR LSCT 

CHLORINE EJECTOR HSCT 

VACUUM PUMP 

VACWM PUMP 

VACWM PUMP 

ACID FEEO CONTROLLER 

ACID FEEO CONTROLLER 

A I R  BLOWER 

AIR  BLOWER 

AIR  BLOWER 

AIR  BLOWER 

THE BRECKINRIDGE PROJECT 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  



THE BRECKINRIOGE PROJECT 
n r u J R  EQUIPMENT L I S T  SORTED BV SEQUENCE NUMBER 

i : 

: - ' .  PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  ' ' . 

ITEM NUMBER ITEM OESCRlPTION 

A IR  BLOWER 

- 
CAKE CONVEYOR 

- 
CAKE CONVEYOR 

- 
FILTER CAKE CONVEYOR 

SIOESTREAM FILTER 

SIDESTREAM F ILTER 

SIDESTREAM F ILTER 

SIDESTREAM F ILTER 

SIOESTREAM F ILTER 

LIME SOFTENER 

- 
VACUW' F ILTER 

- 



THE BRECKINRIDGE PROJECT 
MAJOR EOUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
.MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

ITEM NUMBER 

VACUUM FILTER 

VACUUM FILTER 

TRAVELINQ SCREEN 

TRAVELING SCREEN 

REACTOR/CLARIFIER 

REACTOR/CLARIFIER 

REACTOR/CLARIFIER 

REACTDR/CLARIF~ER 

VACUUM FIL,TER SYSTEM 

VACUUM F ILTER SYSTEM 

FLASH MIXER , 



THE BRECKINRIDGE PROJECT ' 
- .  -. . .  . 

,JOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER . . .  
..- 

> .  . .. . 

PHASE ZERO . . I # -  , . .  .. . . i .  5 

MAJOR EQUIPMENT L IST-14222  , . 

ITEM NUMBER 

FLASH MIXER 

ANTHRACITE FILTER 

ANTHRACITE FILTER 

ANTHRACITE FILTER 

ANTHRACITE FILTER 

DUAL MEDIA FILTER 

- 
DUAL MEDIA FILTER 

DUAL MEDIA FILTER 

DUAL MEDIA FILTER 

DUAL MEDIA FILTER 

LIME SLURRY FEED SYSTEM 
, , *  ; 



MAJOR EQUIPMENT L I S T  SORTED BV SEQUEN~E NUMBER 

ITEM OESCRIPTION 

SODA ASH FEED M S T E M  

RIVER WATER L I b E  SLURRY 
FEED SVSTEM 

RIVER WATER L l l E  SLURRY 
FEED SVSTEM 

THE BRECKINRIOOE PROJECT 

PHASE ZERO 
MAJOR EQUlPMENT L I S T - 1 4 2 2 2  





4.1 Data Sheets f o r  Tanks 

32-DS-D-03: Backwash Water Starage Tank (32D-103) 

32-DS-0-140: D i  spersi ng Agent Storage Tank (320-140) 







4.2 Data Sheets f o r  Exchangers 

32-DS-E-01: Low So l i d s  Cool ing Tower (32E-101) 

32-DS-E-02: High Solids Cooling Tower (32E-102) 



COOLING TOWER DATA SHEET 

C unammr Mmnufuturmr 

Locmt~on =quip NO. E-l"l 
unit W sc NO. 

Numbr Rmquirmd / Irmm No. 

GENERAL 

selntlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Towa Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Typo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  amPr 

DESIGN B OPERATING CONDITIONS. 

. . . . . . . . . . . . . . . . . . . .  *Circulning ~ . tn  ow, ~b /h  L21 @m 000 I INOOO* *m\ 

........................ *not (inlet) ~ m t ~  7-. OF A f 09. 
. . . . . . . . . . . . . . . . . . . . .  *Cold (outla) Wmm Temp OF 

. . . . . . . . . . . . . . . . . . . . . . .  *wet B U I ~  temp.. Inhat OF 

. . . . . . . . . . . . . . . . . .  Ambimnt .OF 3 8  
. . . . . . . . . . . . . . . . . . . . . . . . .  TOW pump nad.. ft 

. . . . . . . . . . . . . . . . . . .  Tom1 Fan B.H.P.. (Drivmr Output) -.- - 

Drift m, 9b of circulmrinp ~ IW . . . . . . . . . . . . . . . .  : ... a.orb 
. . . . . . . . . . . . .  Enporation L o r  tat dmsipn). . .  ; .m . .  A 3 1 * 

. . . . . . . . . . . . . . . . . . . . . .  ODaign Wind Lo&, Ibdm h 

. . . . . . . . . . . . . . . . . .  *Torrm Sit.  (ground 1-1. roof. mtc) 

. . . . . . . . . . . . . . . . . . . .  *Elwation Above Sam Lmwl.. ft 

STRUCTURAL DETAILS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NumbmrofCells 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fmns p a  CmII. / 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Toul  Numbmr of Fmm a I I 

~0miri.1 C~II ~ i m m .  LXW. ft 401x S S 4  . . . . . . . . . . . . . . . . . . . . .  
O v r J I  Towu Dimmmlon, LxW h 440% sZI . . . . . . . . . . . . . . . . . . .  %a 4 
Hmight-BUin Curb to  Fan Deck.. . . . . . . . . . . . . . . . . . .  ft 
Fan Stmck Hmight,. . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 
Omal i  To& Height. . . . . . . . . . . . . . . . . . . . . . . . .  h 

Insidm Basin Dimanrions,. . . . . . . . . . . . . . . . . . . . . . .  It 

. . . . . . . . . . . . . . . .  *Column Extmnsions. Pulmmtar, bmlow 

. . . . . . . . . . . . . . .  bsrin curb,. h 

. . . . . . . . . .  Imanml. below curb, ft 

. . . . . . . . . . . . . . . . . . . . . . . . .  Hot Water inlet-Numb- 

. . . . . . . . . . . . . . .  Nom. Diunotmr,. in 

. . . . . . . . . . . . . . . . . . . .  Dnuiption 

A JOB NO. / I fnZ  1 

w 
FORM 160 (11ff9) 

SHEET-OF,&. 

an% 
@ 

b+@ LQ P/LM+. ~ c n - a  

DATA SHEET 

t1~~3n-*~-91 

REV! 

o 



COOLING TOWER DATA SHEET 

Lout ion  Equip. No. 

u n i t  IGcl SDLI D 5 C DO U N6 rnL4Ja-R SC NO. 

GENERAL 

UESlGN a OPERATING CONDITIONS 

. . . . . . . . . . . . . . . . . . . .  .Ciroul.ting ~ w a w  FIOW.. ~ b / h  lISo.oOOq mm P ~ I  - 
*no t  ( i n ~ d  ~ m r  T-. . . . . . . . . . . . . . . . . . . . . . .  OF 

*corn (outtot) w.tr  amp . . . . . . . . . . . . . . . . . . . . .  OF 9 5  
OW- ~ u ~ b  T-.. 1n1.t . . . . . . . . . . . . . . . . . . . . . . .  OF 

~ r n b i i t  . . . . . . . . . . . . . . . . . . .  OF qfi 
T o w  Pump H..d.. . . . . . . . . . . . . . . . . . . . . . . . . .  h 

. . . . . . . . . . . . . . . . . . .  Tom1 fan B.H.P., ( O r i m  Output) 

Drlft Lor. %of circulating flow . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  Evwpormtion Lo" tat design). .a b 

'Owsion Wind Load. . . . . . . . . . . . . . . . . . . . . . . .  lb./sq ft 

- . . . . . . . . . . . . . . . . . .  M U h r  

*Owsign Soisrnic Lo&, . . . . . . . . . . . . . . . . . . . .  : . . .  XG 
* T o m r  Sitw (ground Iwvel. roof. wte) . . . . . . . . . . . . . . . . . .  
'Ehar ion Abow S n  m,. . . . . . . . . . . . . . . . . . . . .  f t  

STRUCTURAL DETAILS 

. . . . . . .  NumMr of C8lls. 

FempuCwIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  Total Nu- of Cans 

Nomirul all Oimwn. LxW. ft 

II 
0 x 55'  . . . . . . . . . . . . . . . . . . . . .  

Owrall T o w r  Dimwmion. Law. . . . . . . . . . . . . . . . . . .  h 440 6 
H d m t - 8 u i n  Curb t o  Fan Owck.. h 

3fi LOW . . . . . . . . . . . . . . . . . .  
Fan S t n k  Height,. . . . . . . . . . . . . . . . . . . . . . . . . .  tt .- 
Ovrel l  T & a  Height, . . . . . . . . . . . . . .  ' . . . . .  f t  &Sw 
Inudw B n i n  oimwnsions.. . . . . . . . . . . . . . . . . . . . . . .  n SS'V a*' 
*Column Extwnsiorn. Pwimwtwr. bdow . . . . . . . . . . . . . . . .  

basin curb.. . . . . . . . . . . . . . . .  t t  

i n t u ~ l .  below curb. . . . . . . .  : . .  h 

Anchoragw . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  Hot We- Inlm-Numb-. I 



4.3 Data Sheets f o r  Pumps and Dr ivers 

32-DS-6-01: Low Sol ids Cooling Water (326-101 A, B, C, D) 

32-DS-6-02: High Solids Cooling Tower (326-102 A, B, C, D )  

32-DS-6-12: Backwash Sump Pump (326-112 A, B) 

32-DS-G-13: Cool i ng  Water Sidestream Return (326-1 13 A, B) 

32-DS-6-14: Recycle Water t o  Lime Softener (326-114 A, B) 

32-DS-6-68: Raw Water Intake Pumps (326-168 A, B, C, D, E, F) 

32-DS-6-82: U t i l i t y  water Pump (326-182 A, 0 )  

32-DS-G-115: Backwash Water Supply (326-1 15 A, B) 
- 



CENTRIFUGAL PUMP DATA SHEET 
mueu TO: momw C PURCHASE 2 PS BUILT 0 
NOTE: 0 INOfCATES INFORMATION TO BE COMPLETE0 BI PURCHASER 

0 BY WUFICTURER 

JosNa 14222 32-C-101 A, a,c,o, 
PURCHASE ORDER NO. 
RLDUlSrnON No. 
INaUlRY No. 
M T E  RMSlON 0 

FOR %VE BRbC&rJR/15Ge P R O X C  T SITE BReCICBP/D C;b C OU/VTY K I m C K Y  
UMT LONSOL/DS COOUNG &ATE,@ sma CQOLINC #HPR 
NO. Pt!WS m k ~ a  MOTORS REO~-$.-,TEM #oi3 G - I Q I ~ ; B  PROVIDED BI vgh'b*k ylO 8Y 

NO. NRBlNES a U O /  No. P R O V ~ O ~  BI MTOW 
W M R I  ~~~o~ S m ~ 0 ~ h h g r H - l  S T A 6 E S ~  SERIAL MO. 

COUPUWB: O M F R  O M O O a  
olavnnwmem OWWMFR O m m m  OWR~U~ER 

P e  O M F R d m  OJur/NO. OF lllNSS 
MEWSEAL OMFRI ma m COOL 

UNESHAFT O O P l  OEWCLOSB) 

LUM OWATER OOlL OGIIEASE 

owuw SEAL PUN 

NOPLES SIZE RATING F A U N  LOCATION CNON-WIT PEW. owl. PEnF. 
SUCnON - ONON-W HYDRO OW. m o ~ o  

ONPSI RM'O. Own. mn 
WSEHARSE 
CAS.-MOUNE q CENTRlllNE O FOOT 0 BRACKET VERT (TYPE)- 

osw I N S r n O N  

TYPE INSUL FULL LOAD AMPS 
EM W P - 2  TEMP RISE C L O C K E O  ROTOR AMPS 

-SPLIT: OAXIAL 0RAO:lYPEVOLUTE OSGL O O s l  OOlRUSlR 
-pnW: [3MAX.ULOWULOW PSI6 'k 0 HYORO TEST PSI0 
JXNNECT O W  0 DRAIN O W 6 E  

uuarmou: 0 R A m  O W  O T V E  
MOWt O m B R G S  0 0 V ~  ~WLARRhOIAM/CU#IC. 

wwssnrr: ~wnlAL oTHAUsr 
WI#; 011111601~ OFLIMO O ~ L M ~ S ~  ORIWGER OP~~~~~SURE q 

O W  0 VSS VtRT THRUST CAP.. LB SERVICE FACTOR 

OOISMANT. d INS AFTER TEST 
GOTHER 

MATERIALS 

M E/TRMcblsSo-, '21, , 3 0 4 ~  
&z. 6 t e o  



CENTRIFUGAL PUMP DATA SHEET 
APRICmE m: PROPOSALS C WRUUSE C AS BUILT IT: 
NOTE C INOICATES INFoRMAnON TO BE COMPLETED BY PURCHASER 

0 BY MANUFACTURER 
INOUlRI No. 
DATE RMSION 

NOR-WIT HYORO 
om. lVCSn 

F 

ISMANT & INSP. AFTER TESt 

PSI6 'F. q HYORO TEST 
O V W T  [IDRAIN OGAGE 

IMcBLEROk ORATE0 o w  
MOUN'P O B M W  BUGS U O V E M N 6  0 WEAR R h  OlAM/ClRM. 

SEUonesm O R M W  OTnRUSt 
L U a  ORIN6 011 q R 0 0 0  OOtL MIST O R l M E R  OPRLSSURE 0 

wuruns OMFR 0 ~ o o a  
o m v € n n ~ ~ f m 8 r :  OPUWMRI Oomvam O P I J ~ ~ ~ E R  

PACKW nmam 

S UBOWLUUNESUCT-  
LUBE OWATER OOlL OEREISE 

NaTURBlNESRELTLI . ITEM NO. PROVlOEO B1 MTU 8 1  
PUWMHI ~ U R O N  L)W*3dCCI AN0  STAGES 1 SERIAL NO. 

0 
0 WR LUBE I 

- 
OPERATING CONOITlONS. EACH PUMP - c& d~gd06 urn 52.. 6.6d 

OISQL PRESS PSIG 7p 
PT. F. NOR 85 MU= sum PRESS. PSIG MU m L  
S P G R a P T  / ' Q  01% PRESS.. PSI 
VAP PMSS a PT. PSIAO'G OIR HUO. FTT 

P T Y P E  INSUL RILL LMO AMPS 
z ENC WQ-2-IJu3- TEMP m s r  c ~ o c l c ~ o  WEOR AMPS 

5 O ~ O V J s  VERTTHRUSTCAP..LB S a M E  FACTOR # MOTOR m p T U R g l N L  
L (0%. 0 - 

G O V E R I W U N L E S S ~ S E  mED ~i t t r ~ a d ~  70 n s s  .T*E MIN. d f r ~ j r l y  urc - 
Jucf/or*l B&S/N RgGC/ /Ah4 &J 7 0  BS Su/T.BLE FOA ~ R R A L C E C  
OPERiF7/o 

PERFORMANCE 

PROPOSAL CURVE NO. 26 3 g 
RPM Se0 NPSHR(WATlI - 
EFF LBHP RAW 2 2577 
MAX BHP RATE0 IMP 
tm. ~IUO RATM IMP 

I I I I I I 1 1 ~ 0 6  NO I DRAWING NO. I REV. 

ws n PT. s u  C P M  NPSHA FT ~n MIN CON~~YUOUS GPM 

NO. 
q3trn  
-hi. 

I I 
i s  

I 

, S ~ L L ~  F o A  /HAS€ 0 

I 

&-.,4-**'42~5b2-~-~*2 0 
SHEET OF' J 



JOB n o . . I . n w  NO. 3 2.- 4 - 1 12 A 4 
CENTRIFUGAL PUMP DATA SHEET PURCHASE om01 NO. 

APWWLE TO: PROPOSALS 0 PURCHASE AS BUILT 0 REOUISITIOIY NO. 

NOTE o INOICATES IWMR~~M~OW TO BE WMPLETW BY PURCHASER ~weuln no. 
q BY MAllUFICrVRER OA-REVISION 

FOR S R E C Y I U I Z I M  P P o x ~ C ~  SITE MFCK/Al&D.CEC. KY.  
u N m P L  q m 3 t  S E R V ~ ~ X M Y W A S M S U M P P ~ ~ Q  

WQ PUMPS RLOI)LNO. M ~ O R J  REWAITEM IYQ 32-6-112 46 PROVIMD l)r rn BY 

NO. NRslNis W O l T L M  NO. PROVIDED BY Mm BY 
PUWWn SEANO TYPE- S T A G E S S E R U L  NO. 

OPERATING CONDITIONS. EACH PUMP I PERFORMANCE 

UOWO-U.S. GPM u PT. NOR I RATED I & <  I PROPOSAL WRVE NO. 
OlSUt. PRESS. ~ ~ 1 6 1  RPM NPSHR (WATER) 

PT. F. NORIO~MUL sum. PRESS. PSIQ MAX. 
SP. GR a PT 1. 0 OIR. PASS. PSI - MAX. BHP RATED IMP 

VAP. PRESS. nPT. PSU OIR. HEMI. FI 5 MAX HEAD RATLO IMP 

~ 1 s . r ~ ~ .  ~ p - r g ~ - m  F L w ~ D B O  CSu -f7 P U ~ P \  -. MIN. WNTlNUOUS GPM 

wnnser: uvm oown UGAGE 
I M ~ O l k  OMTLD 

MOUNR OBnmBIBSS OOVERWN6 OWE4R.S. OlAM./CUIIYC. 
EARlN6s -m OMOW q THRUST 

LUBE umwsou ORWO CIOILM~I OFUWEII UPRE~SURE CI 
WUPUlff: UUFR 0 MOOEL 

ORlVER HALF MTU 0 PUMP MFR ODAIVER MHI 0 PURCHASER 
P A C I ~ :  o ~ m a n r r  os~zvma OF RINGS 

TURBINE- 

M STANDARO 610 6OVERNS UNLESS OTHUlWlSE N m  

ROTATION ~ W E W M  FROM CPlG €NO).- 

SHOP TESTS - 
ONON-WIT PERF OWIT WF. 
GNON-WIT n m ~ o  OWIT. HmRO 
'ONPSI REPP OWIT Nm 
OSWP INSPECllON 
ODlSMANT L INS AFTER TEST 

onm 

WRR/EROS. CAUSED BY - HYO He  a* Y 
CONSTRUCTION 

WamES 
SUCnON 

MSGHARGE 

REV. 

CASE-MOW o ~minum 0  om UMW 0 VERT WPE)- 
-SPLIT: 0 AXUL O W  WPEVOWTE OSGL OOBL OOlHUSER 

PSI6 'F. HYDRO TEST PSI6 -PaEss OW(AUw* 

- 

FUN6 

ORAWING NO. 
- 

LOU~ON SltE 

J06  NO ' 

R A ~ W  

3-mG-fL IYZZZ l l , p ~  
0 . 

s n E n o F  I 
k c l  

r 
/S5uc-  ~ L f l s L  t r r  3 C 

NO. 

1 2 / 3 ~ / ) o  
DATE 



CENTRIFUGAL PUMP DATA SHEET 
APPUCABLE TO: PROPOSALS 0 PURCHASE C AS BUILT 0 
NOTE 0 INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: 

q BY MAMUFICNRER 

J O B M . ~ ' ~ ~ ~  ITEMNO. 3 2 - G - / / 3  h . R  
WRCHUE OROER NO. 
REOUISITION NO. 

f f l ~  CIRECVIAUZIDGC ~ @ 0 ' 7 L ~ y  sm B R € ~ k r n l # Z t ~ & F  K Y .  
PL&NT 3 %  SERVICE~OOU~~;  W A T U ~  S-EAM R F N R n l  

WQ PUIYM REUO>~Q MOTORS R m L l l E M  ~ 0 . 3 ~ - ~ ' f  13 A 6 PRWlOm BY MTU BY 
NO. TURBINES R 8 0 0 L  NO.- PROVlmD 8 1  MTO BY- 

W M P R  JIZLMIOWE- S T A O E S S E R A L  NO. 

IMPmEnolk ORlrtm O W  
~oum 0 e m  em aov~~nuns 0 WEIR ffi. own ICLRNC. 

aEma6s-mr: ORIotU OTHRUST 

c0Wl.m. o m  

CpAUUN6CDOUS INJECTIUN m. OTOTAl GPM 

@ E h L f t u s n ~ P w r O C S  OKs ONBIN6 OPlPE 
f O ~ S E a ~ R u l O  

p -ImL mu mo AMPS 

2 ENC 
T G  F C  TEMP ins C-LOIXO ROTOR AMPS 

O W  OVSS VERT THRUSTCAP, LB SERVICE FACTOR- TURBINE- 

API STAMOAR0 610 GOMRllS U M S S  OTiKRWISE N m  

U ~ U I O ~ U S  GPM at PT. NOR 7 1 7 8 RATED- 
n s M . P l E U P S I 6  .qq 

PT. F. N O R ~ ~ M U L - S U C T .  PRESS. PSl6 MAX. 6% 5 RA?'EO- 
S P G R a P T  la *  OIFF. P(IESJ, PSI*-- 

VU.PffESS.#PT.PSU 1.0 Mff.HEAO.Fr 7c 
V l t  at PT. S I I ,  c P L  NPSM Fr r/L 
CORR/EROS CAUSED BY - HYO. HP- 

PROPOSAL CURVE NO. 
RPM NPSHR (WATER) 
IFF L B H P  RATED 200 
MUL BHP RATED IMP 

MAX. HEAO RATED IMP 

MIN. CONTINUOUS GPM 
ROTATION (VIEWE0 FROM CPLG EN01 - 



CENTRIFUGAL PUMP DATA SHEET 
joem. I'ftzr !ranno. 3 2 -  G - 114 A . 4  
PURCHASE ORDER NO. 

AWtIWf TO: PROPOSALS PURCHASE C AS BUILT 0 
NOTE 0 INDICATES INFORMATION TO BE COMPLETED BY PURCHASER 

0 BY MANUFArnRER 

REaUISIIION NO. 
INOUlRl No. 
OA-RMSION 

na PUMPS n s a o t a  MUTORS REII~AITEM N ~ ~ ~ ~ ' ~ ~ ' " % ~ M o w u E o  BY MTO BY 

NO. TURBINES R W D d  NO. PROVtOED BY MTO BY 
)VYTUFR SIZE AND TYPE- S T A G E S S E R I A L  NO. 

NPSHR (WATER) 
PT. F. ~ R ~ M I U L S U R  EFF LBHP RATED 4-. 0 

MAX BHP RAT@ IMP 
MAX. HEAO RATE0 IMP 

O W T  PEm 
Own. rnRO 
OWT. nrsn 

SHOP INSPECTION 
OISMANT L INSP AFfER TEST 

O W  - O n P E  

omIw6s-m o w  OrnRuST 
LUEE Dan6 OIL OR000 ROIL M ~ ~ R I N ~ U  OPRf&URE 0 

COUPUllf: OMFil  0 MODEL 
OMVERHALFMTOBI. O w w m  OORMRMFR OPURCWLSER 

PMN6:  O MFR L TYPE 
MEW, SEAk m MFR & MODE API CUSS. CODE VERTICAL PUMPS 

LUBE OWATER OWL OGREASE 
TJAROO 0c.s OSS. gem ONONE 

O C S  9S.S OTUBING 0 PlPE 

Em: fE TEMP RlSL C L O C K E D  ROTOR AMPS 
SERVICE FACTOR 

REV. DRAWING NO. 
I 

J 0 6  NO. 

0 
I S S U  G F& PHASE r~ 

3 2 4 % ~ - / 4  
1t/j/83 

/ Y Z Z Z  8 

0 
SHEETAOF J 

,%vdJ'H,,,, 

NO. DATE 



CENTRIFUGAL PUMP DATA SHEET 
-- 

APPLICABLE TO: PROPOSALS 0 PURCHASE c AS BUILT o RMUISI~OM NO. 
r#m: 0 INOICATES INFDRMAnON To 0F, CUMflnEO BY WRCIUSER: IlYOUlW NO. 

0 BY MANUFACTURER O A ~ A E V I S I O N  

FOR B & C ~ ~ ~ A I R I D G €  PkOZEC7 SITE RPFCK/NR/SG€.KY. - 
UMT PLAlJT 3% 

- 
smn RAw L(rRZER. JcCrrRKF PUMPS 

ma w m  m b ~ a  MOWRS R E K O ~ I T E M  NO. M T ~  BY 
NO. TURBINES R E W O I T E M  NO. M m  BY 

W M P  BY R S ~ J  J -50 J SIZE AWO TYPE ~ Z M  Q L STAGES-SERIAL NO. 

UaUlD Rlvhk W A ~ L U  S G W  a PT NOR  RAT^ 2 5 O m  
OlSCH PRESS. PSlG 52 

Pl. F. N O R ~ M A X  SUCT. PRESS. PSG MAX. - RATED - 
SPGRnPI 1 -  a OIR PRESS, P S  5 P  - 
VIP P U S S  a PT. PSA ir 0 OlFF HEAD. CT 19 d 
V I S ~ P T . T . S ~  W ~ ~ I I P S W . F T  5 U A M *  
CORR/EROS. CAUSED BY-- - HYO HP f S* s 

PROPOSAL CURVE NO. - 
RPM 1 7 3 0  NPSHR (WATERERI = 
~n S 2 BHPRA~O-92- 
w. enp R n r m  IMPL 
MAX. HEAO RATED IMP - - 
MIN. CONTINUOUS GPM 
ROTATION I V I R H ~  FROM ePLG €NO).> 

NON-WIT HYORO OMT. HV~RO 

ow 

coomsn: O V M T  O O n A l N  OGAGE 
InraraRPu: ORATED 

nrounr: OsmmeweRss 0- owE*RRsoum/aRnc. 
BEAnlMS-lwE OMWI o ~ R U S  

[ISlWND. OF R I M S  
A f l  CUSS. CODE 

.- 
C O N S T R U C T I O N  

Q C W  PIE P U N  0 cu; u S.S. 
COLUMN PIPE. O FLANGED OTHREAOED 

C] COOUffl WATW REP'O, CP#I I INF SHlCT flPCU 0 M Of6D 

01Cl(lWO EOOUN6 INJECTION REO'U. OTOTAL GPM BR6S: O B O W L  O U N E  SHIR- 

~ F l u s n m r u r r o c s  Oss O n r B I N 6  o m  nus Lues O w A n n  OML DORUSE 

b OE%lERNM SEAL RUSn RUlO 
FLOAT a ROO ~ c s  G ss 90112 o NONE -...--.. - 

SHOP T E S T S  

: ~AUXIUA~YSEALRIII ocs 9ss OTUBIW~ OPIPE nurt  rwllbn u 
PUMP THRUST. LB O U P  0 OOW- 

8 T U R B I N E  D R I V E R  
'2 M O T O R  Q R I V E R  

FULL LOAD AMPS 

9 O V H S  0 VSS VERT. THRUST CAP.. L& SERVICE FACTOR 

API STANOIRO 610 GOVERNS u r n s  OTHERWISE N r n  



CENTRIFUGAL PUMP DATA SHEET 
J ~ N ~ ~ I T E M N O .  326 - I g t R .  
W R a U I  OROER No. 

APPUWLE TII: PROPOSALS 0 PVRCHAsE 0 AS 8UILT 0 REflUISlTlON No. 
NOTE o INDICATES INFORMATION m COMPLETEO BY WWEII: I#OUIRT NO. 

o BY MANUFACTURER M-RMSIONA~ 
M R ~  R R E c L u N R S D P F  r u&TY . ICY 
UNIT f L R M  -3 7 S ~ R V ~ Q  m L Z T Y  ' M R T E R  P U M P  
NO. puwrs m 0 2 m  numuls ~swL~mna mom w-8~ V E N D O R  

Na TURBINES R s w I n N  No. m o m  nY MmnY 
SIZE AN0 lWEZ0 

fi ~0 wwm DVR- JRLL9od -14-4 s r ~ s ~ s 4 - s a n u ~  

PROWSAL CURVE No. 
RPM 1 o NPSHR (WATER) 
WLBHP RATED 5 1 
M A X W R A W I M P  

connm UVENT OOWN OWE 
IMPWER DIA. ORATED m A X  

MOUNT: OBETWEElleRGS (IOWWIUIYB O M R  R 6  DlAM/CUIIYe. 
BEAmN6s-rn ORMIM OTHRUST 

LURE-ORIWBOK OROOD OnLWrST O F U ~  OPRESSURE o 
EOVPUN6: OMR a? . awm 

- 
C1 C 

t 
W "Y 

9 
f 
Y 
B 

5 
8 
s 
H 

API STANOARO 610 GOVERNS UWLESS OTHERWISE NmfD. 



CENTRIFUGAL PUMP DATA SHEET 
J O B N O . ~ I T € M N O .  Z , - G - f l s A R  
PURCHASE ORDER NO. 

~prucnsu m: PROPOSALS o PURCHASE o AS BUILT o 
NOTE: 0 I g I C A E S  INFORMATION TO BE COMPLETE0 BY PURCHASER 

BY MANUFArnRER 

m~ t . M ~ ~ * b G ~  f l ~ * ~  SVE & m A 3 K I M  K Y .  
u ~ r  P U -  3 z  SWI~E &KCru~sn SU-Y 
NO. PUMPS m o t ~ a  M O T O R S , R E L T O ~  ITEM W Q ~ . . @ M O E D  BY MTO BY 

10. TURBINES R E L T O l T € M  NO. PROVlOLD BY MTO BY .-, 

PUMP MR) SIZE AN0 TYPE S T A G E S S E R I A L  NO. 

-- 

US G m  a PT. NOR 2 5 Y-5 RATUl- IPROWSAL CURVE NO. 
D l S M  PRLSS, B I G  19 

PT. F. NOR 1 0 1 M A %  SUCI. PRESS PSI6 M A X . 1 6 R A l T O  0.9 
SF. GR I1 P? / 0 OIFF. PRESS. PSI 1 8- 1 
VAP.PRESSI~PT.PSIA 1 . 0  0 1 u . n u 0 . n  JI .9  
WS a PT. S I U  - e P & ~ ~ ~ l l l l  fT 3 3  

PAUW o n m a m  osuvrva OF RINGS 

HAFT o o p m  OENCLOS~ 

~ l i Q l N 6  COOUN6 INJECTlON REQD: OTOTAL GPM 
o e o w  q LINE SHAFT- 

O s m ~ ~ w n r m ~ w O e s  Oss Osumne OPIPE UBE OWAER OOlL QGREASE 

Oaramu SEAL RUSH RWO o m  
OwxllM~ SEAL P U N  O C S  355 O N M N G  0 PIPE 

-IWJUL 
euc 7% FG TEMP RISE. C L O ~ K E ~  ROTOR 

ovns 0 vss v a n  mnusr CAP, LB. 

M STANDIRO 610 GOVERNS UNLESS OTHERWISE N O r m  

RPM NPSHR (WATER) 
DC.=BHP  RAT^^ 
MAX BHP RATED IMP 
MAX. HEAO RATED IMP 

MIN. CONTINUOUS GPM 
ROTATION lVlNVE0 FROM CPLG €NO)-- 

SHOP TESTS 
> 

ONON-WIT PERF OWIT PERF 
GNON-WIT HVORO OWIT. HYORO 

'ONPSH RECO. OWIT NPSH 
GSHOP INSPECTION 
OOISMANT 6 INSP AfTER TEST 
OOTHER ' 

urn-- M A T E R I A L S  

API CbSYTRlM CLASSO 
5 I 

COWI/EROS. UUSEU BY - .HYO. HP- 

CONSTRUCTION 

NozzlEs 
SuenOM 

OISWRGE 
CASE-MOUNt q CENTERUNE O MOT fl BRACKET O VLRI (TYPE) 

-SPUR OAXIAL ORA&lYPEVOWtE OSGL O O W  OOlHUSEA 
-PRESS: OMU(AlUIW. PSI6 'F: O HYORO TEST PSI6 

.colur#ar: OMm OORIUr O W  
InrpeuERou: ORATE0 O M  

Mom O B ~ ~  QOVERHuN6 OwEAlLRB.OUM/CUIM: 
BEAMI#SWE ORIOUL OTHRUST 

W E  ORINGOIL O R 0 0 0  O O l L Y S T  ORINGER OPRESSURE 0 
COUrUnS: OMn 0 MOOU 

anvwnrs~mnrer. OWWMR ODIIIVEIIMAI OPURCHISUI 

FACING LOCATION SIP RATING 



4.4 Duty Spec i f ica t ions f o r  Miscellaneous Equipment 

32-SP-A-01: River Water Treatment 

32-SP-A-02: Reactor C l a r i f i e r  System 

32-SP-A-03: S i  destream Water Treatment 

32-SP-A-04: Sidestream Sludge Dewateri ng 

32-SP-A-05: Chemical Treat ing Systems f o r  Cooling Water Towers 

32-SP-A-06 : Sides tream F i  1 t e r s  

32-SP-A-07: So 1 i ds  Hand1 ing Equipment 

32-SP-A-08: River Water Treatment 

32-SP-A-09: Sidestream Water Treatment 



THE BRECKINRIOCE PROJECT 
PLAKT #32 

RIVER WATER TREATMENT 
EQUIPMENT DUTY SPECIFICATIONS 

Lime Slurry Feed System Lime feed assembly includins: 

I%& I r J s f M L A l l o ~  c w s  
UJSIDEP T d o  L ~ U I T S  Two (2) 500 pal. capacity lime slurry tanks 
P E ~ A V X ~ E O  s#eKt.\ (329-1 31 A,B) 

3z 2-166 A+ l?b Two (2) 500 LB/HR 1 irne sl akers (322-106 A,B) 
Five (5) variable speed, low shear, positive 
displacement proqressing cavity 1 ime slurry feed 
pumps, rated 3GP!4, four operating and one spare; 
chromed steel rotor, rubber stator (326-1 69 A-E) 

32-6-174 A - D 
Reactor/Clarifier Sludge Pumps Four (4) progressing cavity pumps rated 100 GPM, 

variable speed, 1 ime sludge viscosity, cast iron 
casing, high carbon, high chrome tool steel rotor 
plated with heavy chrome for abrasion resistance. 

Vacuum Filter Feed Pumps Two (2) progressinq cavity pumps, rated at 165 GPM 
cast iron casing, hiah carbon, high chrome tool steel 
rotor plated with heavy chrome for abrasion 
resistance 

Vacuum Fi 1 trate Pump Vacuum filtrate pump rated at 150 GPM 





THE BRECKINRIDGE PROJECT 

PLANT 432 

EQUIPMENT DUTY SPECIFICATIONS 

Lime Sof t ene r  
(Graver Reacti va to r  
84 '  Diameter o r  Equivalent)  

Graver Water Division 
Da turn Company 
2441 B a r t l e t t  
Houston, Texas 77098 
71 31529-3688 

To inc lude :  

One r e a c t o r  c l a r i f i e r  sy s t en  t o  t r e a t  
7300 t o  7000 gpm of  cool inq water  
i ncl udi ng : 

a . P.n 84 ' d i a n e t e r  tank -arranged 
t o  provide a rap id  c i x i n a  and 
r e c i r c u l a t i o n  zone 

a Slow mixing and f l o c  fom.ation. zone 

a Sedirnentaticn zone 

a In f luen t  conduit  

a Four chemical i n j e c t i o n  po r t s  

a Sludge drawoff with backwash 

a Scraper  and mixer d r i v e r s  

a Annular e f f l uen t  weir  

a Sodium Aluminate Feed System 

Sol u t i on  Tank 32-D-128 
Feed Pump 32-G-166 

a Polymer Feed Systen! 

Sol u t i on  Tank 32-0-1 29 

. ,  8 

Feed Pump 32-G-167 

Lime Feed Assembly includinq:  

a Storage Hopper (3510 Cu. F t . )  

a S l ake r  

a Slur ry ing  Tank (32D-126) 

e Feed Pump (32-6-164) 

Sized t o  feed 16,20O#/day of doloni  t i c  
1 ime 

I I 
I 
I 

1/?9/tiC' ISSUE FOR PHASE 0 
I Li-1 

e iTk BRECK1;:RIDFE PROJECT 
U .S . DOE COOPERATI'IE A?REEi:EIIT I!O . DE-FCC5-800R20717 

$ PROJECT SPECIFICATION 
rscrV :!AJOR E"Il?!iE?IT DATA SHEETS FC!? PHASE 0 

a w t n  I OF 2 



322-1 65 

Soda Ash Feed System Soda Ash Bulk System 

e Storage Tank (2152 CA Ft . )  

i4ixins Tank (32-D-127) 

Sized t o  feed 4469+/day o f  
9 8 h o d a  ash 

Feed pumo (32-6-165) 

SPECIFICATION NO. R E V .  SHEET- O F  2 



32-E-111 A,  6 
CHLORINATOR 

32-H-101 

CHLORINE EJECTOR 

S I  DESTREAM WATER TREATMENT 

DUTY SPECIFICATIONS 

PLANT #32 

One ch lo r ina to r  ra ted a t  10,000 #/day t o  
i n t e r m i t t e n t l y  service two cool i n g  towers 
w i t h  c i r c u l a t i n g  rates o f  124,000 SPM and 
150,000 GPM 

One evaporator rated t o  supply 10,OCO #/day 
inc lud ing a pressure reducing valve 

To include a one cy l  inder scale, two t imers 
and 15 cy l i nder  f i t t i n g s  

One e jec to r  t o  provide 372 #/hour of ch lor ine 
t o  low so l ids  cool ing tower w i t h  the'mot ive 
f l u i d  being cool ing water a t  850F and 74.7 
PSIG 

32-H-102 

CHLORINE EJECTOR One e jec to r  t o  provide 450 +/hour o f  ch lor ine 
t o  high sol i d s  cool i n9  tower w i t h  the motive 
f l u i d  being cool ina water a t  8 5 O ~  and 74.7 
PSIG 

I PRICES: Per M r .  Hayes o f  Wal lace & Tiernan 

I PHONE: 680-0760 
I - 
I 
-I 

I I 
I I 

0 l / / 3 j c i  I RESS.~UE F&K PHRsE S ow? 1 HUH 

2/28/8C ISSUE FOR PHASE 0 ,.b I 
ASFI THE BRECKINRIDGE PROJECT 
U .S. DOE COOPERATIVE AGREEMENT !lo. DE-FC05-800R20717 

DUTY SPECIFICATION 
MAJOR EOUIPMENT DATA SHEETS FOR PHASE 0 32-SP-A-03 

s n e m , . . ,  of 1, 



THE BRECKINRIDGE PROJECT 
PLANT 932 

S IDESTREAM SLUDGE DE!.IATERING 
E?UIPMENT DUTY SPEC1 FICATIOtlS 

325-121 A - 0 

F i  1 t e r  Feed Pumps Four (4 )  proqressinq cavi ty  punos, one f o r  
each vacuun f i l t e r  and a comon soare, 
rated a t  175 GPf1 ! e ~ i t R  d i f f e r e n t i a l  o f  -. 
40 ps i ;  c a s t  iron c a s i n ~ ,  hiah carbon, hioh 
chrome tool s tee l  ro to r  heavily chrome 
plated f o r  abrasion res is tance 

Houston, -Texas 

E-FC05-800R2071 



THE BRECKINRIDGE PROJECT 

PLANT #32 

CHEMICAL TREATING SYSTEMS FOR COOLING WATER TOWERS . 

EQUIPMENT DUTY SPECIFICATIONS 

Low Sol i d s  Cool i ng Tower 

S u l f u r i c  Acid Feed System 

Neptune Model A250, 250 gal .  capaci ty  
s p e c i f i c a l l y  designed f o r  s u l f u r i c  acid, 
i nc lud ing  suc t ion  p i  ping, gauge c l  ass and 
desiccant  breatf ier 

Two Neptune chemical pump, Model 538-S-N4, 
26.5 GPH capac i ty  I 

250 gal .  304 s ta in less  s tee l  tank i nc lud ing  
accessories I 

Zinc Chromate ( I n h i b i t o r )  Feed System 

32-D-112 500 gal .  carbon s tee l  tank w i t h  accessories 

Two Neptune chemical pumps, Model 525-S-N3, 
s ta in less  s tee l  , ra ted a t  7 SPH I 

- 

2 

3 I I 
h I 1 

I I 

I 4 

I I I 
/2?/8C ISSUED FOR PHASE 0 ( rc jrfil idwG , - 
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Hiqh Sol ids Cooling Tower 

Su l f u r i c  Acid Feed System 

324-1 23 

Two chemical pumps ra ted a t  180 GPH each 

ESTIMATED PRICES PER: 

rn 

C) 

a 
N 

Phi 1 i p Fa r re l l  
Datum Company 
2441 Bart1 e t t  
Houston, Texas 77098 

* 

Neptune Flodel A250, 250 aal  . capacity 
s p e c i f i c a l l y  designed f o r  s u l f u r i c  acid, 
inc lud ing suction piping, gauge glass and 
desiccant breather 

Zinc Chromate ( I n h i b i t o r )  Feed System 

32-D-122 500 gal .  carbon s tee l  tank w i t h  accessories 

* .  

32;~-162 Two Neptune Model 532-S-N3 chemical pum~s 
w i t h  18 GPH capacity 

D i  spersant Feed System 

324-1 21 

Two Neptune chemical pump, Flodel 525-S-N3 
rated a t  7 GPH 

400 gal . , 304 s ta in les r  steel  tank w i t h  
accessories 



THE BRECKINRIDGE PROJECT 
PLANT #32 

SIDESTREAM FILTERS 
EQUIPMENT DUTY SPECIFICATIONS 

Five (5) 18' diameter sand, aravel and 
charcoal aravi ty fi 1 ters to fi 1 ter a ' 
7200 GPf4 sidestream flow of coolino water 

Houston, Texas. 77098 



32-2-105 A-B 

Travel i ng Screens 

Prices per: 
Jim Coulson 
F a i r f  i e l d  Service Compacy 

I 

340 N. Eoone Avenue 
Marion, OH 43302 

I 61 4/387-3335 

1 Cake Storage Bin  

Prices per: 
Mike Hoage 
Smith Tank & Equipment 
Tyler ,  Texas 
214/597-5541 

Cake Storage B in  

Prices per: 
Mike Hoage 
(same as above) 

32-T-101 A, B 
Sludge Conveyor System 

32-T-102 
F i  1 t e r  Cake Conveyor 

THE BRECKINRIDGE PROJECT 

PLANT 832 

SOLIDS HANDLING EOUIPMEPIT 

DUTY SPECIFICATION 

Two (2) screens, 2 '  wide by 6 '  deep, 10,000 GPi.1 
f l ow  a t  2 f t /sec,  s ta in less s tee l  screen w i re  
and pane1 frame w i t h  corten frame and chains 

rubber l i n e d  carbon s tee l  
- - 

One (1) 1400 ft3 bin, 1 0 ' ~ 1 2 ~ x l 2 ' ,  i n c l i n e d  bottom, 
rubber l i n e d  carbon steel  

One (1) conveyor be1 t system cons is t ing of a 18" 
wide x 200' long enclosed conveyor be1 t and a 18" 
wide x 100' 1 ong enclosed conveyor be1 t, motors and 
cont ro l  s 

One (1) conveyor-bel t  system cons is t ina o f  a 18" 
wide ' x  200 ' 1 ona enclosed conveyor be1 t, motor and 
cont ro ls  



THE BRECKINRIDGE PROJECT 

PLANT #32 

RIVER WATER TREATMENT 

EQUIPMENT DUTY SPECIFICATION 

Alum Feed System: Two (2)  5,000 Gallons f i b e r g l a s s  storage 
t anks .  
32D-135 A & B. 
F i v e  (5) Alum Feed Pumps, v a r i a b l e  -speed, 
low s h e a r ,  p o s i t i v e  d i sp lacement ,  p r o g r e s s i v e  
c a v i t y  type.  

Rated 0.5  gprn, 314 BHP- 

Four o p e r a t i n g  + one .  . spare .  

32G-173A-E. 

Soda Ash Feed System: One (1) 800 g a l l o n  t ank ,  1 2  gauge, 304 SS, 
d i s h  bottom tank.  

I 

Five ,  v a r i a b l e  speed, low shear p o s i t i v e  
d i sp lacement ,  p r o g r e s s i v e  c a v i t y  pumps. 

Rated 2.0 g$, 314 BHP. 

Polymer Feed System: 

Four o p e r a t i n g  + o n e  spar.e. 

One polymer s t o r a g e  t a n k  1,000 g a l l o n  
c a p a c i t y ,  6 f e e t  deep x 6 f e e t  d iamete r .  

Two v a r i a b l e  speed,  low s h e a r ,  p o s i t i v e  
d i sp lacement ,  p r o g r e s s i v e  c a v i t y  pumps. 

Rated 2.0 gpm, 314 BHP. 

I 
I 

, 
I 

q ? ~  kg,!' 161 I 

JQa M. 14222 
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322-107 A-D 

Reactor/Clarffiers 

326-174 A-D 

Reactor/ C l a r i f i e r  Sludge .a 
Pumps 

(bioyno Model SWG 10 o r  
equivalent) 

i 

1 

L 

(* 
a 
w 

3 
Q 
m 

Robbins & ~Wers ,  Inc. 
Moyno P w p  Div. 
Springfield,  Ohio 45501 

- - - 

Two tanks, 200 gallon capacity with mixers 
and motors, 16 gauge, type 304 s t a i n l e s s  
s t e e l  sloped bottom tank. 

32D-133 A, B. 

Five pumps, va r lab le  speed, low shear, 
pos i t ive  displacement, progressive cavi ty  
type. 

Rated 2.0 gpm, 3.4 BHP, 

Four operating + one spare. 

326-171 A-E. 

Four r e a c t o r / c l a r i f i e r  systeks consis t ing 
of an 80' diameter tank arranged t o  provide 
a rapid mixing and rec i rcu la t ion  zone, a 
slow mixing and f l o c  formation zone, and a 
s e d i m e n t a t i ~ n  zone. Provided w i l l  be a 
raw water inf luent  conduit, four chemicals 
in jec t ion  por ts ,  sludge drawoff with back- 
f lush,  scraper and mixer driver's, and an 
annular e f f luen t  w e i r .  

Four pumps, progressive cavi ty  type ra ted  
15-100 gpm, 10 BHP. 

Materials  - cas t  i ron  casing, high carbon, 
High chrome t o o l  s t e e l  r o t o r  p la ted with 
heavy chrome f o r  abrasion resistance.- 

( 1  + 1 spare) 165 gpm, 12 BHP. 

4 k t e r i a l s  - cas t  i r o n  casing, high carbon, 
high chrome t o o l  s t e e l  r o t o r  plated with 
heavy chrome fo r  abrasion res is tance.  

Sludge Surge Tnak 

Y 

Duty 

One tank, 4,000 gallons,  incl ined bottom. 

Material - concrete. 

- > h 

~PECIFICATION no. 32-SP-A-08 R E V .  SHEETA O f  4 

32G-180 A, B 

Vacuum F i l t e r  Feed Pump Two pumps progressing cav i ty  type. 

(Moyno Model SGW 12 o r  
equivalent) 



322-108 A,B 

Vacuum F i l t e r  System 

Eimocomet D r u m  F i l t e r  
Envirotech Corp. 

Webtrol Vacuum F i l t e r  
Dorr-Oliver, Inc. 

Two vacuum drum f i l t e r s  ( 1  + 1 spare) 
Each D r u m  10.5' diameter x 10' wide. 

System t o  include f i l t e r  drum, 
Tank (32C-114) . 
Piping and controls.  
Vacuum pump (32H-104). 
Vacuum f i l t r a t e  pump, 150 gpm 5 BHP. 
(326-181). 
Materbl - corrosion r e s i s t a n t  

. - 
T 

F i l t e r  Cake Conveyor 0. One Conveyor b e l t  system consist ing 
of a 18" wide x 200' long enclosed 
conveyor b e l t ,  motor and controls.  

I 

3 
- + One bin, 1,400 f t  capacity, lO'x12'x12', 

rubber l ined,  inclined bottom, one day 
cake s torage capacity. 

. Material - rubber l ined carbon steel. 

Acid Tank 

. . - . 

. 326-175 A, B - 
Acid Feed Pumps 

One, 100 gallon tank, H2S04 acid  
r e s i s t a n t .  

. ,, 
' Two pumps, pos i t ive  displacement type 

ra ted 0-0.1 gpm, k BHP. 

(Calgon Model 2MIA o r  eq.) 

322-109 A, B 

Flash Mixer 

325-101 A, B 

Acid Feed Contal lers  

Two f l a s h  mixers 5 BHP . 

Two u n i t s  capable of control l ing a k HP 
motor. 

32D-138 

Surge Tank 
3 

One tank 300,000 gallon ($0,000 f t ) , 
concrete, measuring 50 f t  x 16 f t .  deep, 
with two f l ash  mixing comparsments each 
2,500 gallons capacity, 5 f t  x 16 f t .  

I 
v deep. 
Y 

. 32-SP-A-08 
)uty SPEClFlCATlON NO. , REV. & SHEET- OF 



322-110 A-D 

Anthrac i te  f i l t e r s  

326-176 A-C 
F i l t e r  Backwash Pumps 

326.1777 A, B 

F i l t e r  Backwash Pumps 

32K-103 A, B 

A i r  Blowers 

322-111 A-E 

Dual Media F i l t e r  

32G-17% A, B& 

F i l t e r  Feed Pumps 

32G-179 A, B 

F i l t e r  Backwash pumps 

32K-104 A, B ,  C 

A i r  Blowers 

a Two pumps, c e n t r i f u g a l .  
( 1  + 1 spare)  . 
Rated 750 gpm, 10  BHP. 

P = 15 ps i .  

a Three c e n t r i f u g a l  pumps. 

( 2  + 1 spare)  each rate a t  5,000 gpm, 
210 BHP. 

3 

a -. m.. 
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a Two c e n t r i f u g a l  pumps 

( 1  + 1 spare) .  

Rated a t  5,000 gpm, 65 BHP. 

a Four p re s su re  f i l t e r s ,  ver t ica l - type ,  8' 
diameter  a n t h r a c i t e ,  automatic  a i r  
a s s i s t e d  backwash, rubber l fned  carbon 
steel vesse l s .  Al pip ing ,  va lues ,  and 
appurtenances s h a l l  be  provided f o r  
automatic  backwash from a n  ex te rna l  
source. 

a Three pumps, c e n t r i f u g a l ,  each r a t e d  
300 gpm 13  BHP. 

Two air  blowers, - 15 BHP, 100 .SCM @ 
30 psig.  

F ive  p re s su re  f f l t e r s  h o r i z o n t a l  t ype  
- 10' diameter  x 20' long dual media 

an th rac i t e /ga rne t ,  automatic  a i r  a s s i s t e d  
backwash, rubber. 

A l l  piping,  va lues ,  appurtenances 
provided f o r  automatic  backwash from 
e x t e r n a l  source. 

Three air blowers 50 BW, 400 @ 

30 ps ig .  

D U ~ Y  

I 
i . 
SPECIFICATION NO. 32-SP-A-08 R E V .  n SWEET A O F  A 
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PLANT 132 

EQmPMENT DUTY SPECIFICATIONS 

SIDESTREAM WATER TREATMENT 
8 , . 

. . . . .  . . . .  . . - . .  , .' . 
d . - - - 

. . 
, . 8 .  8 .  

:_ 1 . 8 ,  - 8  _ ,  ,. 1 

Vacuum F i l t r a t i o n  System 
., 

. . . .  . . . . . . . .  
322-104 A,B, C . .Three vacuum drum f i l t e r s  (two 

'.operating and one spare)  each inc ludes  

, /.=, >,,.? - :: 8 , .  

. . -  : f i l t e r  drum, tank,  vacuum pump and 
' VF ,:' --- * % - -..a r. - . . 

, ,.:=::.. : .?.  < . - . . . . .  
.i. - - .. , - .. -.:. ' - , - ~  jcontrol.  Each f i l t e r  drum 8'  diameter x 

. . . . .  ,, . . . .  :... . . . . .  .' :.. : . .  
, - 

,.- . - --,.,, , .  . . .. - ,  + -:: ;> - < - . . . .  
2 

. . r  . zr -10' wide, approx. 250 f t  co r ros ion  . . .  
..c 

. , , ,  . .  
,, . . ., . 

- .. . . . . . . .  - .  . . :  . . .  - > . .' ,<: . . , 8 ,  , - I. -( 
, . . .Iresistant mater ia l s .  :..a'>, ..: , . :,c c . -  :. -? 7.8 

. . . . .  v ' . ! ' ?  ,.,. 8 ',,. ., , 8  1 . . . .  - .  . :  . 
, .. .::<. . . . .  - . I .  

. . I ,  

. . I - .. .;'< .,' . - ' > .  . . . ' >  -., , 8 .  

. . 
- . . .  :,,, '.', ; . .  .:41. 1. 

- -  . - .  
. . .  :. I 8 '  

I ' - - , , .  
:. .,: .+;: ., .: :; . , .: .- i  - 1 .., .J . , . , ; , I { .  - > .  -.-,,.. ,. 'va&Id;m pumps - 32H-101 A,B,C. - .. ' .:".':- 1 '  

, .. . . ..;> .,., - - ' .  . . . . . :  
: ...,r? - : .  . 
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' V ~ C U ~  rece iv ing  - 32C-113 A,B,C. 
ve s se l s .  . , ,: . _ 
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SEE LOWER SEE LOWER 
L E F T  LEFT  

(THIS DWG.) (THIS DWG.) r r P, T 
1 %  
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c . 5 .  & 6 
8 I I 

I 7 -900 ,  R E C ~ L E  Hz COMP I 

PLANTS: 15,30,31,35,32,33,20,39,3(PART) 
6(PART),7,9,10,8,43,1&34 

LEGEND 

t( SF6 BREAKER 

$ VACUUM CKT. BKR. 
Y 

E 2  CONTROLLER 

TRANSFORMER 

0 MOTOR 

@ IND. GENERATOR 

@j SYN. GENERATOR 

03 SYN. MOTOR 

,&, HEATER 

( B U S D U C T  

SB. STANDBY 

hiOTE: ALL TIE BREAKERS 
ARE N. 0. (MANUAL) 

WHEN UTILITY SOllRCE 
IS LOST, FEEDER 
BREAKERS MARED A 
WILL OPEN TO 
NON-ESSENTIAL LUAUS 

- 





PLANT 33 FIRE SYSTEMS 

1.0 INTRODUCTION 

F i r e  pro tect ion and cont ro l  systems f o r  a1 1 f a c i  1 i t i e s ,  st ructures and 

equipment w i t h i n  the p l an t  area are designed i n  compliance w i t h  federal, 

s ta te  and l oca l  jurisprudence codes and standards and wi th  the recomnen- 

dations o f  the American Petroleum Ins t i t u t e ,  National F i r e  Protect ion 

Association, I ndus t r i a l  Risk Insurer, and the O i l  Insurance Association 

(OIA). 

A comprehensive f i r e  water system i s  provided f o r  the  general f i r e  

pro tect ion of the e n t i r e  plant; chemical and steam f i r e  suppression 
systems are provided f o r  spec i f i c  f a c i l i t i e s  and equipment. These- 

systems cover: 

a F i r e  water t o  process plants, coal handling, water 
and waste treatment, and storage tankage 

a Fi,rep.roof ing f o r  vessel supports, pipe racks, etc. 

a Spr ink ler  systems f o r  bui ldings, pa r t  o f  the 
process equipment such as pumps o r  heat exchangers - .,--, 
(depending on the locat ion),  tank t ruck f i l l i n g  rack - 8 

-z - ;I: 

a Smothering steam f o r  compressor bui ld ings and f i r e d  
heaters 8 .  

a Halogen system f o r  computer room and laboratory 

a Nitrogen system f o r  s u l f u r  storage tanks 
. . - -  
I I . - .  - "  I - 7  

,<,T.. .. . 
- - r  _ _  4 ,  I .  

-.* ;. -.-. :- - -~ " ,  _ I  . JI. ' 
- .  . .  . .. ' - , ' .  .. - .  , , . .  

Separate f i r e  cont ro l  systems fo; the '1 iq;ids loading and coal  unloading 

docks are covered under River F a c i l i t i e s  (Plant 22). 





PLANT 33 FIRE SYSTEMS 

2.0 PLANT DESIGN 

2.1 P lant  Descr ipt ion 

2.1.1 Supply Source 

F i r e  water i s  supplied from two sources: the main pond and the f i r e  , 

water tank. Each source i s  capable o f  supplying 60,000 barrels, o r  150% 

o f  the  t o t a l  requirements of the system f o r  f ou r  hours. 

2.1.2 F i r e  Water Pumps 

Four main f i r e  water pumps, each ra ted f o r  3,500 GPM a t  192. ps ig, de l i ve r  

the water t o  the d i s t r i b u t i o n  system. Two v e r t i c a l  pumps are located a t  

the pond. One i s  dual-driven by e l e c t r i c  motor and turbine; a d iese l  

engine powers the second pump. Two hor izonta l  pumps powered by s im i l a r  

d r i ve r s  de l i ve r  water f rom the f i r e  water tank. 

Two v e r t i c a l  f i r e  water pressur iz ing "jockey" pumps, each ra ted  f o r  

275 GPM a t  192 ps ig  discharge pressure, are i n s t a l l e d  a t  the raw water 

pond f o r  maintaining the pressure i n  the f i r e  water p ip ing  c i r c u i t .  Only 

one pump i s  required t o  maintain the pressure i n  the f i r e  water system. 

The second pump serves as an i n s t a l l e d  standby spare. Both pumps are 

powered by e l e c t r i c  motors. A l l  pumps are capable d f  producing 150% 

ra ted  capaci ty a t  65% rated head and have a shut o f f  pressure o f  not  more 

than 120% ra ted  head. 

, 2.1.3 D i s t r i bu t i on  System 

F i r e  water d i s t r i b u t i o n  system consists o f  three loops, one around each 

o f  the fo l low ing  areas: 

Process 

Coal handling 

Tank farm 



The main loop and the main interconnecting p ip ing  are 18 inches i n  

diameter; small e r  branches are 12 inches or  10 inches accordingly, 

d i s t r i b u t i n g  water t o  users. 

- 
The f i r e  water mains are coated and wrapped s tee l  p ipe and are i n s t a l l e d  

underground. Provisions are made f o r  va lv ing o f f  any loop wi thout  
i n t e r f e r i n g  w i th  the other two loops. 

2.1.4 F i r e  Hydrants, Fixed Monitors, and Firehose Stat ions 

F i r e  water i s  suppl ied t o  f i r e  hydrants and/or f i x e d  monitors spaced a t  a 

maximum o f  150 f e e t  around each plant. The monitors are 500 GPM u n i t s  
w i th  adjustable fog/s t ra ight  stream t i p s  and lock ing devices f o r  both 

hor izonta l  and v e r t i c a l  adjustment. 
4 
2 
3 

F i r e  hydrants. have f 1 anged connections w i t h  outs ide independent shut-off 
i 

valves f o r  hose connections. A l l  f i r e  hydrants are self-draining. 

Each ind iv idua l  process p l an t  has access ib i l i t y  t o  a t  l eas t  f o u r  f i rehose  

stat ions, w i t h  hose l i n e s  stored on ree ls  preconnected t o  the f i r e  water 

system. 

The requirements are: 

6- i  nch hydrants 

4-inch hydrants w i th  3 inch monitor 

1-1/2-i nch hose on ree l s  

249 u n j t s  

126 u n i t s  

50 u n i t s  

2.1.5 Deluge System 

Deluge systems are provided f o r  propane, butane and anhydrous ammonia 

spheres, LSR gasol ine spheroids, and p ipe racks located w i t h i n  25 f e e t  of 

heaters. Pump bat ter ies,  towers and major vessels contain ing flammable 

mater ia ls are a lso protected w i th  deluge systems. 



I 

: Spr inkler  systems are provided f o r  o f f i c e  and storage buildings, tank 
I 

; truck loading rack, s i los,  coal b ins  and the coal conveyors. Dry-pipe 
: sp r ink le r  systems are i n s t a l l e d  f o r  a l l  areas except those sheltered i n  a 

bui ld ing.  

2.1.6 Foam Systems 

Storage tanks w i th  bottom i n j e c t i o n  foam systems are provided f o r  

products w i t h  140°F f l a s h  po in t  o r  less. The requirements include: 

* .  
One 1,000-gal l on  system f o r  1 i gh t  slop and heavy 
slop tanks 

L 3- 

One 3,000-gallon system f o r  gasoline reformate, 
phenols and raw heavy naphtha tanks 

Mobile equipment cons is t ing o f  Aer-0-Foam Dry Chemical Pumper ( o r  equal) 

and one Aer-0-Foam Big Brother t r a i l e r  ( o r  equal) i s  provided. The 

pumper i s  equipped w i th  a balanced pressure foam proport ioning system and - 
has a so lu t i on  pumping capaci ty up t o  1,500 GPM a t  6% rate. The t r a i l e r  

i s  equipped w i th  a 500 ga l lon  tank, a hose bed, portable monitors and a 

bal  anced-pressure foam proport i o n i  ng system. 

2.1.7 Halogen System 

The chemical lbboratory and the computer room are protected by Halon 1301 

f i r e  ext inguishing systems. The systems are f u l l y  automatic, energized 

by thermal detectors, and have personnel alarms. 

2.1.8 Nitrogen System 

A n i t rogen f i r e  ext inguishing system i s  provided f o r  two heated su l f u r  

tanks i n  the tank farm location. The system i s  f u l l y  automatic and 

energized by thermal detectors. 



2.1.9 Snuff ing Steam System 

Low pressure snuf f ing (50 ps ig )  steam i s  provided i n  the compressor 

bui ldings, exchanger rows, pump rows and accumulator decks as wel l  as 

fire-boxes of heaters. - 

2.1.10 F i r e  Extinguishers 

Type BC 30 pound extinguishers are provided f o r  process areas, bui  ld ings 

containing pumps and compressors and u t i l i t y  bui ldings. A l l  o ther 

bui ld ings are equipped w i th  type 2A extinguishers. For each process 

p lan t  area, 150 pound BC type wheeled ext inguishers are a lso provided. 

2.1.11 Detectors 

Detector u n i t s  w i th  alarms are u t i l i z e d  i n  sheltered o r  enclosed areas 

handling o r  processing flammable l i q u i d s  o r  gases and bu i ld ings where 
- .  . - 

personnel are working. 

2.1.12 Miscellaneous 

The p ro jec t  a lso provides f o r  various minor miscellaneous f i r e f i g h t i n g  

equipment and personnel pro tect ive  equipment and c loth ing.  

2.2 U t i l i t y  Balance 

E lec t r i c ty ,  kW - 71.. 

Condition 

Operating 

Consumed 
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Generated 
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THE BIECKINRIDGE PROJECT 
--R EWIPMENT L I S T  SORTED BY SEQUENCE m E R  

PHASE ZERO , 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  W W E R  ITEM DESCRIPTlON 

F IRESYSTEMS ' 

F l R E  WATER T A M  

- 
F l R E  WATER M A I N  PUMP 

F I R E  'I)%TER M A I N  PUMP 

F I R E  WATER M A I N  PUMP 

F l R E  WATER M A I N  PUMP 

F I R E  WATER JOCKEY PUMP 

F I R E  WATER JOCKEY PUMP 

FOAM TO L I G H T  4 HEAVY 
SLOP TANKS 

FOAM TO GAS. REF. .PtlEM)L 
6 RAW HEAVY NAPTHA 





4.1 Data Sheets f o r  Tanks 

33-DS-D-01: F i re  Water (33D-101) 





4.2 Data Sheets f o r  Pumps and Drivers 

33-DS-G-01: F i re  Water Main Pump (336-101) 

33-DS-6-02: F i re  Water Mai n Pump (336-102) 

33-DS-6-03: F i re  Water Main Pump (336-103) ' 

33-DS-6-04: F i re  Water Main Pump (336-104) 

33-DS-6-05: F i re  Water Jockey Pump (336-105 A, 9 )  
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CENTRIFUGAL; PUMP DATA SHEET 
APPUGA0LE TO: PROPOSALS 0 PURQlASE 0 AS BUILT 0 
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CENTRIFUGAL PUMP DATA SHEET 
JOB ~ ~ U Z L I T E M  no. 33 - 6- 103 
PuREHWf OROEn Na 

APPUWE TO: PROPOSALS 0 PURUUSL 0 AS BUILT 0 
NOTE o INOIUTES lwfonwnoN TO I COU~MEO BY PURCHASER 

q BY MANUFACTURER 
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CENTRIFUGAL PUMP DATA SHEET 
APFUWLE TO: PROPOSALS 0 PURCHASE 0 AS BUILT 0 
MOTE 0 INOUTES INMRMAnON TO BE COMPUTE0 BY PURCHASER 

0 BY MANUFnnVRER 

J~NO.~&ULITEMN~ 33.6- 106 
PURQUST OROER No. 
RBPUISITION NO. 
lWQUlAT No. 
MTE I 1 ! l 0  ,/&Q R E V I S I O N  O 

A S ~ L ~ U D  S V U T F L E ~ G  FUELS INC sm KFU rur-YY 
UNIT ~ i i E C K l k J f ? l D e  SaMCE RW W E 8  NAIU BUMS 
NO. PUMPS REQD ITEM NO. PRavIOEO BY- 8Y 

TEMN~. PROWOW BY- VF M oaE. MTO e~.- 

1 73. s+a- 

QOISMANT. 6 INSP. A m  TEST 

-PRESS: OMAX. ALLOW. 'F: HYDRO TEST 
MNNECT I 7  WNT nRA4N OCAfiF 

IMPMOP. BIIATW- - A n  
OWEAR ffi OIAM./URNC - 

tfiiwST ~ A L  C 

b. 

MiN. SUBMERGENCE R E O 3 . 0  
COLUMN PIPE 0 WGM OTHREAOED 
LINE S W .  OOPEN OD(WaSE0 - 

OPraPN6 COOLIN6 IWMlON R m  OTMAL GPM 
OWL RUSH Prn P U N  0 LS 0 ss OTBB~N~ Q APE 

OotTERMl SEAL RUSH RUlO OGPM - O-sEALPun S O L S  9S .S  ONBIN6 0 PIP€ 
"l 

e 
2? - 
0- 
0 
2 

8 
s 
Q 

M STWOUW 610 GOVERNS UNLESS mnwms nona 
-, CAPPBLE n F  h)G a r m  u P + 4 C  I n  A r  f.C9* - P(L6 DUCI - T H W  / 4 u  fir - 

RATED P- QUO a SWT- ot? ck -a  b0- 



CENTRIFUGAL PUMP DATA SHEET 
APPUCA~LE TO: PRO~SALS 0 PURCHASE 0 AS ~UILT 0 RE~UIU~TIOY MI. 
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4.3 Duty Spec i f ica t ions  f o r  Package U n i t s  

33-SP-A-01: Foam Subsurf ace I n j e c t i o n  System (33V-101) 

33-SP-A-02: Foam Subsurface I n j e c t i o n  System ( 3 3 - 1 0 2 )  
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BRECKINRIDGZ PROJECT 

??LANT 33 - FIRE SYSTENS 

FOAM SUBSURFACE INJECTION SYSTEM 

ITEM NO. : 33-V-101 

One skid-mounted balanced pressure proportioning system complete f o r  
Z 

subsurface foam in jec t ion ,  consis t ing of :  

- Foam s torage drum, 3,OOQ ga l s .  capacity,  
(carbon s t e e l )  

1 - Foam proportioner,  sk id  mounted capacity:  
300 - 2,200 GPM so lu t ion  

- Foam Mker  nozzles (550 GPM cap.) I 
- .  - - -  .- . - 1 - Skid f o r  foam maker nozzles 

1 - 
i 
I, 

I 

1 

Pr ice  obtained from: 
Arthur Dooley & Sons 

I I I I 1 
I I 1 
I 1 A 

12/ZS/8d ISSEED FOR PHASE ZEXO Id u?f 1 ItUCI. 
S F 1  TEE BECKIIXIDGZ PROJZCT AZCI JO8 IW. 14222 
U. S . WE COOPZRATIVE AGREjZFEXT SO. ~~-FC05-8OOR.20717 ' 5 AC I F I CAT 101 ~ f l  

D5im SPECIF1CATIO;i 
FOMI BALANCED PESSC,?RE PROPORTIOl?II:G SYSTZI 33-SP-A-01 0 

tiram 1 O f  1 



SECKINRIDGE PROJECT 

. PTAJT 33 - FIRE SYSTEMS 

FOm SUBSURFACE INJECTION SYSTEM 

ITEM NO. : 33-V-102 

One skid-mounted balanced pressure proportioning system complete 
for subsurface foam inject ion,  consisting o f :  

- Foam storage drum, l , o O O  gals  
capacity, carbon s t e e l .  

- Foam proportioner, skid-mounted 
capacity 300 - 1,400 GPX solution.  

- F o q  maker nozzles (550 GPM cap) 

- Skid for  foam maker nozzles. 

Price obtained from: 
Arthur Dooley 5 Sons 
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PLANT 34 SEWERS AND WASTEWATER TREATMENT 

1.0 INTRODUCTION 

Wastewater Treatment (P lan t  34) and Water Systems (P lan t  32) are c l o s e l y  

r e l a t e d  and c o n s t i t u t e  the  o v e r a l l  P ro jec t  Water'Management System, w i t h  

the  purpose o f  min imiz ing r i v e r  water consumption and e l i m i n a t i n g  e f f l u -  

en t  discharge t o  p u b l i c  waters du r ing  normal p l a n t  operat ion. This goal 

i s  achieved by segregating wastewater streams, on the  bas is  o f  t h e i r  com- 

p a t i b i l i t y ,  and then t r e a t i n g  them t o  a degree necessary t o  make them 

s u i t a b l e  f o r  reuse i n  l i e u  o f  f resh '  r i v e r  water. Eventual ly,  most o f  t he  

water-used i n  the  p r o j e c t  goes t o  t h e  atmosphere i n  t he  form o f  harmless 

water vapor. A very smal l  f r a c t i o n  o f  t he  water i s  consumed as moisture 

associated w i t h  s o l i d  wastes t h a t  a re  disposed o f  i n  two l a n d f i l l  

operat ions. 

The var ious  sources o f  wastewater, rou t ing ,  type o f  treatment, and t h e  

u l t i m a t e  d e s t i n a t i o n  are  shown on Flowsheets 50-D-B-14 and 50-D-B-15 i n  

Report V I I .  I n d i v i d u a l  systems described i n  t h i s  sec t i on  inc lude:  

o Coal Storage P i  l e  Runoff Treatment 

O i  l y  Wastewater Treatment 

Deoi led Wastewater Treatment 

Sour Water System 

Stripped/Dephenolated Wastewater Treatment 

Reverse Osmosis f o r  Process Wastewater 

Br ine  Concentrat ion and Dry ing f o r  Process 
Wastewater 

Reverse Osmosis, B r i  ne Concentrat i on  and 
Evaporation Wastewater from B o i l e r  Feedwater 
Treat ing  and Bo i 1 er/Coo 1 i ng Tower B l  owdown 

o Sani tary Sewage Treatment 



The systems are a l l  inc luded i n  P lan t  34 w i t h  t h e  except ion o f  t h e  sour 

water system which i s  included i n  P lan t  9. A p o r t i o n  o f  t h i s  sec t i on  

describes how the  d i l u t e  and sour water systems are  i n teg ra ted  w i t h  

P lan t  34 wastewater treatment f a c i l i t i e s .  More d e t a i l e d  inTormation 

regarding the  design and operat ion o f  t h e  sour water s t r i pp ing ,  ammonia 

recovery, and phenol e x t r a c t i o n  u n i t s  i s  presented i n  the  P lan t  9 process 

descr ip t ion .  

As i l l u s t r a t e d  on Flowsheets'50-0-8-14 and 50-D-B-15, and i n  Report V I I ,  

updat ing o f  t he  o v e r a l l  wa.ter balance f o r  the  Phase Zero design has 

generated f l o w r a t e  numbers t h a t  a re  n o t  always cons i s ten t  w i t h  those 

o r i g i n a l l y  s e t  as i n d i v i d u a l  system design bases w i t h i n  P lan ts  32 and 

34. These changes are, t o  a great  degree, compensa-ting, and do n o t  have 

a s i g n i f i c a n t  impact on o v e r a l l  costs. Fur ther  ref inements can be 

expected as more data becomes a v a i l a b l e  f rom t h e  p i l o t  p l a n t  and addi -  

t i o n a l  op t im iza t i on  s tud ies  are performed. Accordingly, ' rev is ions  t o  

i n d i v i d u a l  system design bases t o  make them cons i s ten t  w i t h  t h e  updated 

o v e r a l l  water balances have been deferre.d u n t i l  t he  next phase o f  t h e  

work. 

The wastewater systems described i n  t h i s  repo r t  represent  t h e  base case 

f o r  the i n i t a l  e f f o r t  o f  the Breckinr idge Project .  Although the  t r e a t -  

ment invo lved i n  t h i s  base case i s  very acceptable f rom an environmental 

.standpoint,  i t  i s  n o t  cos t  e f f e c t i v e .  Studies have the re fo re  been i n i -  

t i a t e d  t o  evaluate the  techn ica l  f e a s i b i l i t y  and economic b e n e f i t s  asso- 

c i a t e d  w i t h  o the r  wastewater management scenarios f o r  the  pro jec t .  The 

a l t e rna tes  being considered are arranged i n  a h ie rarchy  o f  se lec ted  

wastes based on t h e i r  presumed a c c e p t a b i l i t y  as p o t e n t i a l  discharge 

streams. The a c c e p t a b i l i t y  assessment w i l l  consider t h e  type and degree 

o f  contaminat ion expected, the  ava i  l a b i  1 i ty  o f  proven treatment tech- 

nology f o r  each contaminant, and convent ional d isposa l  p rac t i ces  f o r  

s i m i l a r  wastes i n  a l l i e d  indus t r ies .  Common t o  a l l  a l t e r n a t e s  under 

study i s  t he  inc lus ion,  i n  the  combined discharge, o f  those waste streams 

which r e q u i r e  l i t t l e  o r  no treatment t o  s a t i s f y  t h e  e f f l u e n t  discharge 

l i m i t a t i o n s .  Such wastes w i l l  inc lude b o i l e r  blowdown, coo l i ng  tower 

blowdown and o ther  r e l a t i v e l y  innocuous streams.' 





PLANT 34 SEWERS AND WASTEWATER TREATMENT 

2.0 PLANT DESIGN 
. . 

2.1 Coal Storage P i l e  Runoff  Treatment 

As a  ma t te r  o f  genera l  water  management p o l i c y ,  a l l  r a i n  r u n o f f  f r om 

developed areas i s  u t i l i z e d  w i t h i n  t h e  complex. Runoff f rom uncontam- 

i n a t e d  areas, such as f rom b u i l d i n g  roo fs ,  i s  r ou ted  w i t h o u t  t rea tment  t o  

the  u t i l i t y l f i r e w a t e r  s to rage  pond. Runoff  f rom p o t e n t i a l l y  contaminated 

areas, i n c l u d i n g  t h e  c o a l  s to rage  areas, i s  t r e a t e d  be fo re  be ing  -sent t o  

t he  ' u t i  1  i t y  f i r e w a t e r  s to rage  pond. 

2.1.1 Design Bas is  

The design o f  t h e  Coal Storage P i l e  Runof f  Treatment System i s  based on ' 

pub l ished*  d a t a  regard ing  r u n o f f  f rom Kentucky and I l l i n o i s  coals .  These 

da ta  were used t o  syn thes ize  a  des ign ' r u n o f f  f r om a  b lend  o f  Kentucky and 

I l l i n o i s  coa l s  mixed i n  about t he  same r a t i o s  as t h e  design coa l  feed. 

The c h a r a c t e r i s t i c s  o f  t h e  design r u n o f f  a re  summarized as f o l l ows :  

Parameter 

PH 
To ta l  suspended s o l i d s  
T o t a l  d i sso l ved  s o l i d s  
S u l f a t e  
I r o n  
To ta l  o rgan ic  carbon 
Biochemical  oxygen demand. 
Chemical oxygen demand 

Range 

5.9 - 7.5 
442 - 2,044 
180 - 1,020 
55 - 525 
1.5 - 17.7 
185 - 700 

5 
406 - 2,430 

Des i gn 

6.0 
1,800 

800 - 
320 

15 
500 

5  
2,000 

The design i s  based on t h e  premise t h a t  t h e  water w i l l  be a c i d i c  and 

t h e r e f o r e  b ica rbonate  a l k a l i n i t y  i s  i n s i g n i f i c a n t  and hardness i s  

e n t i r e l y  noncarbonate. Thus, o n l y  soda ash (Na2C03) i s  be ing 

*EPA Source Assessment - Water P o l l u t a n t s  f rom Coal Storage Areas, 

EPA-600/2-78-0041~1, May 1978. 



spec i f l ed .  Soda ash w i l l  r a i s e  t h e  pH and p r e c i p i t a t e  ca l c i um and mag- 

nesium as t h e  carbonates. I f  i t  i s  determined l a t e r  t h a t  t h e  runoff  

con ta ins  apprec iab le  b ica rbonate  a l k a l i n i t y ,  l i m e  a d d i t i o n  may be 

requ i red .  

Design b a s i s  f o r  c l a r i f i e r :  

e Water f l o w  500 GPM 

e Surface f l o o d i n g  700 G P D / ~ ~ '  

a Underf 1  ow s o l  i d s  
concen t ra t  i o n  2% (w t )  

One 3.5 ft. d iameter  c l a r i f i e r  w i l l  be used. 

Design b a s i s  f o r  f i l t e r s :  

a Water f l o w  500 GPM 

• F i  1  t r a t i o n  f l u x  r a t e  10 GPM/ft2 

e Backwash f l u x  r a t e  15 G P M / ~ ~ ~  

Two 5.5 f t .  d iameter  f i l t e r  u n i t s  w i l l  b e  used. Dur ing  backwash, one 

f i l t e r  a t  a  f l u x  o f  20 GpM/ft2 w i l l  .be i n  s e r v i c e  which i s  cons idered 

adequate f o r  s h o r t  du ra t i on .  

2.1.2 Process D e s c r i p t i o n  

The Coal Storage P i l e  (CSP) Runof f  Treatment System i s  shown on Flowsheet 

34-D-B-6 and c o n s i s t s  o f  c l a r i f i c a t i o n ,  n e u t r a l i z a t i o n  and f i l t r a t i o n .  

The r u n o f f  f r om t h e  " l i v e 1 '  and "dead" c o a l  s to rage  p i l e s  i s  r o u t e d  t o  a  

s torm surge pond which a c t s  as a  f l o w  and composi t ion e q u a l i z e r  and a  

feed " tank"  f o r  t h e  CSP r u n o f f  t rea tment  equipment. A d d i t i o n a l l y ,  some. 

of t h e  heav ie r  suspended s o l i d s  a re  expected t o  s e t t l e  o u t  a t  t h i s  p o i n t .  



From t h e  surge pond t h e  r u n o f f  i s  pumped a t  a  cons tan t  500 gpm r a t e  t o  

t h e  R e a c t o r / C l a r i f i e r  (342-102) where i t  i s  n e u t r a l i z e d  w i t h  soda ash and 

c l a r i f i e d  w i t h  t h e  a i d  o f  a  p o l y e l e c t r o l y t e .  S e t t l e d  s o l i d s  a r e  w i t h -  

drawn as s ludge f rom the  bottom o f  t h e  342-102 and pumped t o  - the  sludge 

dewater ing f a c i l i t i e s  a t  t h e  r i v e r  water  t rea tment  p l a n t  as shown on 

Flowsheet 32-D-8-4. Reac to r /C la r i f  i e r  e f f l u e n t  i s  pumped through two 

downflow, pressure-type, dua1,media f i l t e r s  f o r  r e s i d u a l  suspended s o l i d s  

removal. A c o n t r o l l e d  p o r t i o n  o f  t he  f i l t e r e d  water i s  s t o red  i n  t he  

F i  1  t e r  Backwash Makeup Tank (340-103). P e r i o d i c a l  l y  t h e  f i 1  t e r s  a re  

backwashed us ing  f i l t e r e d  water  s to red  i n  tank 340-103 and a ided  by 

compressed a i r  f o r  scour ing t h e  media. F i l t e r  backwash water, laden w i t h  

suspended s o l i d s ,  i s  r e tu rned  t o  342-102 i n l e t  f o r  reuse. 

The surge pond w i l l  be dredged p e r i o d i c a l l y  and t h e  recovered ma te r i a l ,  

p r i n c i p a l l y  c o a l  f i n e s ,  w i l l  be blended w i t h  t h e  feed t o  Coal Washing 

( P l a n t  27). 

The 7  m i l l i o n  g a l l o n  surge pond s i z e  i s  based on a  10-year f requency 

s torm l a s t i n g  48 hours and producing a  t o t a l  o f  5  inches o f  r a i n f a l l .  

(Reference: U.S. Weather Bureau Techn ica l  Paper No. 40, R a i n f a l l  . 
Frequency A t l a s  o f  t h e  Un i ted .S ta tes ,  repaginated and r e p r i n t e d  January 

1963). Th i s  storm would r e s u l t  i n  an es t imated  7  m i l l i o n  g a l l o n s  o f  - 
water  which would be processed a t  t h e  500 GPM design r a t e  i n  about 

10 days. P rov i s i ons  w i l l  be made f o r  over f low t o  t h e  r i v e r  i n  t h e  

i ns tance  t h a t  s torm r u n o f f  exceeds t h e  des ign bas i s  10-year storm. 

2.2 Oi ly  Wastewater Treatment 

The Oi ly  Wastewater Treatment System i s  i l l u s t r a t e d  on Flowsheet 34-0-8-2 

and c o n s i s t s  o f  API g r a v i t y  separa t ion  f o l l owed  by d i sso l ved  a i r  f l o -  

t a t i o n  (DAF). Sludges generated by t h e  API separator  and DAF u n i t s  a re  

disposed o f  by  i n c i n e r a t i o n  as shown on Flowsheet 42-0-8-1. 



Oil-contaminated wastewaters f rom throughout t he  p lan t ,  i nc lud ing  con- 

taminated sur face runo f f ,  are c o l l e c t e d  by an underground sewer system 

and rou ted t o  the  wastewater treatment area. Major sources o f  t h i s  

wastewater are: 

m Contaminated process area r u n o f f  

a Runoff from the  tank farm area 

Runoff f rom t ruck  and r a i l r o a d  loading and 
unloading areas 

e Water draws f rom o i l  storage tanks 

@ Se t t l ed  water from s lop  o i l  tanks 

m' Vessel and pump d ra ins  

Pump coo l i ng  water 

~ a b o r a t o r ~  s ink  dra ins  

Leachate from land f i l l  operat ions 

@ Condensate ~ o l  l ec ted  i n  process d ra ins  

Normally, o i l y  waste waters f l o w  d i r e c t l y  t o  the  API separator.  When 

design f l o w  r a t e s  t o  the  API separator a re  exceeded - as would normal ly  

occur du r ing  and s h o r t l y  a f t e r  a  r a i n f a l l  - excess f l o w  i s  d i v e r t e d  t o  an 

o i l y  water surge pond. When d i r e c t  f l o w  t o  the  API separator  f a l l s  below 

design, surge water i s  pumped from the pond, Slow speed non-emulsifying 

pumps are used t o  t r a n s f e r  water f rom t h e  pond t o  the  API separators. 
- 

I n  the  A P I  separator, unemuls i f ied o i l  ( l i g h t e r  than water) i s  f l o a t e d  t o  

the  surface and skimmed o f f  w h i l e  t he  heavier  o i l s  and o i l - coa ted  s o l i d s  

s e t t l e  t o  the  bottom. Skimmed o i l  i s  pumped t o  a  s lop  o i l  tank p r i o r  t o  

reuse i n  Tankage (P lan t  20) w h i l e  s e t t l e d  sludges are removed f rom t h e  

A P I  separator and c o l l e c t e d  i n  a  l o c a l  sump p r i o r  t o  being inc inera ted .  

Separator e f f l u e n t  i s  pumped t o  t h e  F lash Mix Tank (34D-111) where i t  i s  

pH adjusted us ing  e i t h e r  s u l f u r i c  ac id  o r  caus t i c  soda and dosed w i t h  



p o l y e l e c t r o l y t e  f loccu lan ts .  E f f l u e n t  f r om t h e  f l a s h  mix  tank  f l o w s  t o  

t h e  F l o c c u l a t i o n  Tank (34D-112) where g e n t l e  a g i t a t i o n  speeds t h e  coagu- 

l a t i o n  o f  so l i ds .  

From t h e  f l o c c u l a t i o n  tank, t h e  wastewater f l o w s  by g r a v i t y  t o  two 

p a r a l l e l  DAF u n i t s .  I n  these u n i t s ,  a d d i t i o n a l  suspended s o l i d s  and f i n e  

o i l  d r o p l e t s  a re  removed by  attachment t o  r i s i n g  a i r  bubbles. The a i r  

bubbles a re  created by i n t r o d u c i n g  a  r e c y c l e  stream, which has been 

sa tu ra ted  w i t h  a i r  under pressure, i n t o  t h e  DAF tanks. E f f l u e n t  f rom t h e  

DAF u n i t s  f l o w  by f o r c e  of g r a v i t y  t o  t h e  b i o l o g i c a l  t reatment  system f o r  

b i o l o g i c a l  oxygen demand (BOD) removal, whi l e  bo th  skimmed and s e t t l e d  

sludges a re  pumped t o  a  l o c a l  sump f o r  t r a n s f e r  t o  i n c i n e r a t i o n  i n  

P l a n t  42. 

2.2.1 Design Bas is  

The des ign o f  t h e  o i l y  water t rea tment  system i s  based on t h e  f o l  lowing 

es t imated  wastewater c h a r a c t e r i s t i c s  and f l ow :  

I n f l u e n t  C h a r a c t e r i s t i c s  

Flow (maximum) 1,950 gpm 

PH 6-8 

O i  1s (average) 350 mg/l 

TS S 150 mg/l 

COD 1,200 mg/ 1  

BOD 500 mg/l 

The performance requirements f o r  t h e  process u n i t s  a re  as f o l l ows :  

Percent Removal Reauirements 
- - -- - - - - - 

u n i t  - O i l s  - TS S  - COD - BOD 

AP I Separator 50 50 3  3  3 0  

DAF U n i t s  8 5 50 40 40 



The oi1.y water t rea tment  system i s  d i v i d e d  i n t o  s i x  component systems o r  

packages. Design c r i t e r i a  f o r  each a re  as f o l l o w s :  

0 O i l  Separator System 

- Maximum wastewater f l o w  1,950 GPM - Maximum h o r i z o n t a l  v e l o c i t y  2.5 f t / m i n  - Sur face l oad ing  1,100 gpd / f t 2  - S p e c i f i c  g r a v i t y  o f  o i l  20°AP I 
- Water temperature 70°F 

e M i  xer/F 1 occu la to r  System 

- Wastewater f l o w  - F lash  mixer  d e t e n t i o n  t i m e  
- F l o c c u l a t o r  d e t e n t i o n  t ime  - Mean v e l o c i t y  g r a d i e n t  
- Rotor  t i p  speed 

O i  sso l  ved A i r  F l o t a t i o n  (OAF) System 

- Wastewater f l o w  
- Recycle r a t e  
- Loading r a t e  
- Deten t ion  t ime  - A i r  s a t u r a t i o n  tank  d e t e n t i o n  t ime - Operat ing .pressure 
- A i r  requirement 

Polymer Feed System 

- Maximum dose 
- T o t a l  waste f l o w  
- Stock s o l u t i o n  s t r e n g t h  

~ c i d  Feed System 

- Maximum dose 
- To ta l  waste f l o w  - Stock H2SO4 s o l u t i o n  

e Caust ic  Soda Feed System 

- Maximum dose 
- To ta l  waste f l o w  
- Stock NaOH s o l u t i o n  

1,950 GPM 
1 minu te  
15 minutes 
40 f t / s e c - f t  
1.5 f t / s e c  

1,950 GPM . . 

50% o f  fo rward  f l o w  
2 G P M I ~ ~ ~  
25 minutes 

2 minutes 
30 p s i g  
1 sc f /100  g a l l o n s  

5 mg/l 
1,950 GPM 
1 % 

20 mg/l 
1,950 GPM 
1 % 

20 mg/l 
1,950 GPM 
30% 



2.2.2 Pro,cess D e s c r i p t i o n  

The process i s  shown on Flowsheet 34-D-8-2. 

The o i l y  - .  wastewater, on i t s  way t o  t h e  API Separator (342-113) always 

f l o w s  through a s p e c i a l l y  designed concre te  S t a t i c  Flow S p l i t t e r  Box 

(34D-106). The box u t i l i z e s  a combinat ion o f  weirs, b a f f l e s  and o r i f i c e s  

t o  pe rm i t  excess f l ows  t o  be d i v e r t e d  t o  t h e  o i l y  s torm surge pond w i t h  a 

minimum o f  o i l  carry-over.  The pond has a working volume o f  25 m i l l i o n  

ga l lons .  It i s  equipped w i t h  b a f f l e s  and f l o a t i n g  booms.located near t h e  

i n l e t  end t o  r e t a i n  f r e e  sur face  o i l  w i t h i n  a r e l a t i v e l y  smal l  area. 

F l o a t i n g  o i l  skimmers and vacuum-equipped t r u c k s  w i l l  be used t o  skim of f  

t h i s  o i l  be fo re  emptying t h e  pond. The emergency over f low t o  t h e  r i v e r  

w i l l  be l oca ted  a t  t h e  oppos i te  end o f  t h i s  pond, under a b a f f l e ,  t o  

ensure no l o s s  o f  o i l  t o  t h e  r i v e r .  

Dur ing o i l y  pond worko f f ,  t h e  Archimedian Screw L i f t  Pumps 

(346-110 A o r  B) w i l l  be used t o  1 i f t  water  o u t  o f  t h e  pond i n t o  t h e  

sewer main, downstream o f  t h e  s p l i t t e r  box. These pumps min imize 

a g i t a t i o n  - and thus  e m u l s i f i c a t i o n  - o f  t h e  o i l y  water and can pump a t  

v a r i a b l e  r a t e s  as a f u n c t i o n  o f  l i q u i d  l e v e l  i n  t h e  pump sump. 

Upon en te r i ng  t h e  covered and-vented API separator  forebay, some o f  t h e  

l i g h t e r  o i l s  f l o a t '  t o  t he  sur face  and t h e  heav ie r  s o l i d s  s e t t l e  out.  The 

water then  f lows on through t h e  two 5 x 11 x 120-foot channels where t h e  

f i n e r  o i l  d r o p l e t s  f l o a t  o u t  and t h e  f i n e  s o l i d s  (s ludge)  s e t t l e  out. 

The f l o a t e d  o i l  and s e t t l e d  s ludge a re  moved across t h e  l eng th  o f  t h e  

channels i n  oppos i te  d i r e c t i o n s ,  by means o f  motor-operated endless 

chains w i t h  f 1 i g h t s  and a re  conce$trated a t  oppos i te  ends. O i  1 i s  

skimmed o f f  t o  a sump and pumped by  t he  Skimmed O i  1 Pump (346-1 15) t o  a 

smal l  heated tank  nearby f o r  s e t t l i n g  and rough phase separat ion. Water 

i s  d ra ined  back t o  t h e  separator ,  and o i l  i s  withdrawn through a f l o a t i n g  

skimmer and pumped by  t h e  O i l  T rans fe r  Pump (346-112) t o  s l o p  tankage i n  



P l a n t  2.0. Bottom sludge i s  pumped by  . the API Separator Sludge Pump 

(346-116) t o  a  concre te  sump where f l o a t  and bottom sludges f rom t h e  DAF 

u n i t s  a re  a l s o  co l l ec ted .  Th i s  s ludge may c o n t a i n  some o i l  b u t  i t s  

recovery  i s  uneconomical. Thus, i t  i s  pumped'by t h e  Oily Sludge Sump 

Pump (346-121). t o  t h e  i n c i n e r a t o r  f eed  tank  i n  P l a n t  42. 

The API separa to r  e f f l u e n t  i s  pumped by t h e  A P I  Separator E f f l u e n t  Pump 

(346-1 17) through t h e  F lash  Mix  Tank (34D-111) and F l o c c u l a t i o n  Tank 

(34D-112) t o  t h e  DAF u n i t s .  Ac id  o r  c a u s t i c  soda a r e  metered t o  t h e  , 

f l a s h  mix  tank  t o  a u t o m a t i c a l l y  a d j u s t  t h e  pH. Alum and polymer a r e  a l s o  

metered t o  t h e  f l a s h  mix  tank  a t  a  r a t e  commensurate w i t h  t h e  wastewater 

ra te .  These chemicals fo rm a  dense f l o c  i n t o  which some o f  t h e  smal l ,  

d ispersed o i l  d r o p l e t s  and suspended s o l i d  p a r t i c l e s  ( found i n  t he  feed 

t o  t h e  DAF u n i t s )  a re  trapped. Th i s  f l o c  i s  b u i l t  up i n  t h e  f l o c c u l a t i o n  

tank  by  means o f  a  slow-speed m ixe r -ag i t a to r .  

The f l o c  con ta in i ng  o i l y  water  now e n t e r s  t h e  t w i n  DAF u n i t s ,  where t h e  

o i l - c o a t e d  alum-polymer f l o c  i s  removed w i t h  t he  a i d  o f  s m a l l . a i r  bubbles. 

The feed i s  e q u a l l y  s p l ' i t  and f e d  t o  t h e  c e n t r a l  p o r t i o n  o f  t h e  c i r c u l a r  

DAF F l o t a t o r s  (342-115 A and B). A  p o r t i o n  (50%) o f  t h e  c l a r i f i e d  e f f l u -  

e n t  from each f l o t a t o r  and compressed a i r  a r e - h e l d  f o r  about 30 seconds 

i n  vessels  34C-101 A  o r  B  t o  d i s s o l v e . t h e  a i r  i n  t h e  water. The 

a i r - s a t u r a t e d  water  i s  depressur ized and immediate ly  blended w i t h  raw 

feed t o  t he  flotators. l i ie re '  i s  an independent a ' i r  s a t u r a t o r  f o r  each 

f l o t a t o r .  The mic roscop ic  a i r  bubbles t h a t  a re  t he reby  formed a t t a c h  

themselves o r  a r e  t rapped i n  t h e  o i l  coated f l o c  and r a p i d l y  buoy i t  t o  

t h e  surface o f  t h e  f l o t a t o r s .  The r e s u l t i n g  m a t e r i a l ,  known as " f l o a t , "  

i s  skimmed o f f  w i t h  s l o w l y  r e v o l v i n g  scrapers i n t o  a  hopper f rom which 

t h e  f l o a t  f l o w s  by g r a v i t y  t o  a  s ludge c o l l e c t i o n  sump. Some s o l i d s  

s e t t l e  t o  t h e  bottom o f  t h e  f l o t a t o r s .  These a r e  removed p e r i o d i c a l l y  by 

bottom s ludge pumps and added t o  t h e  o i l y  s ludge sump a long  w i t h  o t h e r  

sludges. 



2.3 D e s i l e d  Wastewater Treatment 

E f f l u e n t  f r om t h e  Oily Water Treatment System ( A P I  separa to r  f o l l o w e d  by 

d i sso l ved  a i r  f l o t a t i o n )  i s . s e n t  t o  t h e  nex t  s tage o f  wastewater t r e a t -  

ment. Th i s  t rea tment  stage, Deo i led  Wastewater Treatment, c o n s i s t s  o f  a 
- .  

pure oxygen-act ivated s ludge t reatment  t o  remove biodegradable organics,  

f o l l owed  by dual  media f i l t r a t i o n  t o  remove suspended so l i ds .  The pro-  

cess i s  shown on Flowsheet 34-0-B-3. 

The pure, oxygen-act ivated, s ludge system c o n s i s t s  o f  t h r e e  a e r a t i o n  

basins,  each w i t h  two Marox ae ra to r s  ( a  t o t a l  o f  s i x ) ,  t h r e e  c l a r i f i e r s ,  

and one sludge th ickener .  E f f l u e n t  f r om o i l y  water t rea tment  i s  f e d  i n t o  

t he  a e r a t i o n  basins,  i n  which o rgan ic  contaminants a re  contacted w i t h  

r ecyc led  microorganisms and oxygen. The organisms use t h e  biodegradable 

o rgan ic  ma t te r  as a source o f  energy and as food  f o r  c e l l  growth. The 

suspension o f  organisms and wastewater i s  passed through a c l a r i f i e r '  

where most s o l i d s  s e t t l e  out.  The b u l k  o f  these s e t t l e d  s o l i d s  (s ludge)  

i s  r ecyc led  t o  t h e  f r o n t  o f  t h e  a e r a t i o n  bas ins. '  The remainder ( n e t  

p roduc t ion  i n  t h e  bas in )  o f  t he  sludge i s  removed t o  ma in ta i n  a cons tan t  

microorganism concen t ra t i on  i n  t h e  bas in  and th ickened t o  3% s o l i d s  i n  

t he  s ludge th ickener .  The concentrated sludge i s  sent  t o  t h e  Zimpro wet 

. o x i d a t i o n  u n i t .  Thickener over f low i s  r ecyc led  t o  t h e  f r o n t  of t h e  

a e r a t i o n  basin.  

E f f l uen t  f r om t h e  c l a r i f i e r  i s  f i l t e r e d  t o  remove l a s t  t r a c e s  o f  sus- 

pended s o l  i ds .  An th rac i  te /garne t  dual  media pressure t ype  f i 1 t e r s  - a re  

used. The f i l t e r  f eed  i s  f i r s t  c h l o r i n a t e d  t o  p reven t  b i o l o g i c a l  growth 

i n  t h e  f i l t e r s ,  and a polymer i s  added t o  improve f i l t e r  performance. 

The f i l t e r e d . e f f l u e n t  i s  r ou ted  t o  t h e  low s o l i d s  c o o l i n g  tower makeup 

system. 

2.3.1 Design Bas is  

Oxygen A c t i v a t e d  Sludge System. 'The oxygen a c t i v a t e d  s ludge system 

?mploys Marox r o t a t i n g  a c t i v e  d i f f u s e r s  t o  d i f f u s e  pure oxygen i n t o  



wastewa.ter i n  an open ae ra t i on  basin. The equipment f o r  t h e  requ i red  

wastewater capac i ty  cons i s t s  o f  th ree  Aerat ion Basins (342-116 A, B, 

and C), s i x  Marox aera tors  (34K-104 A through F),  t h ree  C l a r i f i e r s  

(342-117 A through C), and one Sludge Thickener (342-1 18). - 

e Aerat ion basins and aerators ( 3 4 2 - 1 1 6 . ~ ~  B and C and 
34K-104 A through F) 

- Basic data: 

Wastewater f 1 ow 1,950 GPM 

~ o o b  t o  microorganism 0.2 l b  
r a t i o  (F/M) BOD/MLSS-Day 

MLSS 300 mg/l 

Detent ion t ime 8.4 Hrs 

BOD reduct  i o n  90% 

COD reduc t ion  8  5% 

Oxygen requirement 1 . 2 . l b / l  l b  
BOD reduc t i on  

NOTE: - 
MLSS - Mixed l i q u o r  suspended s o l i d s  are  t o t a l  
s o l i d s  i n  ae ra t i on  basins and inc ludes micro-  
organisms p l u s  o ther  suspended so l ids .  . 

Mixed l i q u o r  v o l a t i l e  suspended s o l i d s  are 
t h a t  f r a c t i o n  o f  MLSS which v o l a t i l i z e s  upon 
burn ing and represents a  measure o f  t h e  micro-  
organism content  o f  t h e  MLSS. 

- U n i t  Descr ipt ion:  

Three concrete ae ra t i on  basins, 80 f e e t  
( l eng th )  x  30 f e e t  (w id th)  x  18 f e e t  (depth),  
suppl ied w i t h  oxygen by s i x  Marox r o t a t i n g  
a c t i v e  d i f f u s e r s  (two i n  each basin) ;  each 
aera tor  has oxygen t r a n s f e r  capac i t y  o f  
1500 lb/day oxygen obta ined from the  Oxygen 
P lan t  (P lan t  15) a t  requ i red  pressure. 



o c l a r i f i e r  (342-117 A, B, and C) 

- Basic  Data: 

Water f 1 ow .4,000 GPM 
( i n c l u d i n g  ' 

- -  s ludge r e c y c l e )  

MLSS i n  underflow 1 % 

Surface l oad ing  700 gpd / f tL  

Sludge r e c y c l e  50% o f  incoming 

- U n i t  Descr ip t ion :  

Three 60-foot d iameter  c i r c u l a r  c l a r i f i e r s ;  
w i t h  s ludge scrapers and draw-off, and annu la r  
e f f l u e n t  wei rs ;  two 1,000 GPM, 40 bhp, c e n t r i -  
f u g a l  s ludge r e c y c l e  pumps (one i s  a spare). . 

'Sludge Thickener, 342-1 18 

- Basic Data: 

Waste sludge f l o w  12 GPM 

Surface l oad ing  20 gpd/f t  .2 

Percent MLSS i n  
under f  1 ow 3% 

- U n i t  Descr ip t ion :  

One 10- foot  d iameter  s ludge t h i ckene r  w i t h  two 
5 GPM, 1/4 bhp, progress ing c a v i t y  sludge 
pumps (one i s  a spare).  

Suspended Sol i d s  Removal System ( ~ u a l  Media F i l t e r  System). A dua l  media 

f i l t r a t i o n  system i s  used t o  remove suspended s o l i d s  f rom t h e  c l a r i f i e d  

water. The system c o n s i s t s  o f  a F i  l t e r  Feed Tank (340-1 14), f o u r  

an th rac i  te /garnet ,  dual  media, pressure t ype  F i  1 t e r s  (342- 120 A through 

D), a polymer f e e d  system, and a c h l o r i n e  feeder. 



0 . F i l t e r  Feed Tank (34D-114) 

- Basic Data: Wastewater f l o w  o f  1950 
GPM, f o u r  hours ho ld ing  
capaci ty .  

- Un i t  Descr ip t ion :  One 70 foo t  long x . 6 0  foo t  
wide x 15 f o o t  deep con- 
c r e t e  basin. 

Chlor ine Feeder (342-1 19) 

- Basic Data: 

Wastewater f l o w  1950 GPM 

Chlor ine dosage. 10 mg/l 

- U n i t  Descript ' ion: One c h l o r i n e  feeder r a t e d  
a t  10 l b  Cl/hr, 

e Polymer Feed System 

340-115 Polymer Storage Tank 
34D-116 Polymer Mix ing  Tank 
340-117 Polymer Feed Tank 
346-124 Polymer Feed Pumps 

- Basic Data: 

Wastewater f 1 ow 1950 GPM 

Polymer dosage 2 mg/l 

Raw polymer storage capac i t y  2 weeks 

Stock s o l u t i o n  storage 8 hours 
capac i ty  

Stock s o l u t i o n  concent ra t ion  1% 

- Un i t  Descr ipt ion:  One 100 g a l l o n  (1  1 cubic 
f e e t )  1 i q u i d  polymer s torage 
tank, one 200 g a l l o n  
(25 cubic f e e t )  capac i t y  
s o l u t i o n  tank w i t h  slow 
speed mixer, and one 200 
g a l l o n  capac i t y  s o l u t i o n .  



feed  tank. Polymer f e e d  
pump i s  p o s i t i v e  d isp lace-  
ment, p rogress ive  c a v i t y  
type, r a t e d  a t  1  GPM. 

Dual Media F i l t e r  System (342-120 A through D) . 
- - Basic  Data: 

Wastewater f l o w  1950 GPM 

F i l t r a t i o n  f l u x  12 gpm/f t2 

Backwash f l u x  15 gpm/ft2 

- U n i t  Desc r i p t i on :  Four 8  f o o t  diameter, dua l  
media, v e r t i c a l  type, down- 
f l o w  pressure f i 1 t e r s  w i t h  
automat ic  a i r - a s s i s t e d  back- 
wash. Backwash a i r  prov ided 
by a  f u l l y  spared 150 scfm @ 
30 p s i g  b lower  d r i v e n  by a  . 

. 25 bhp motor. Three, 
100 GPM, 50 bhp, c e n t r i f u g a l  
feed  puirlps (one i s  a  spare) 
and two, 750 GPM, 10 bhp 
c e n t r i f u g a l  backwash pumps 
,(one i s  a  spare). 

The key  des ign c h a r a c t e r i s t i c s  o f  the. incoming feed  and o f  t h e  f i l t e r e d  

e f f l u e n t  a re  as f o l l ows :  

Flow (GPM) 

P  H 

Incoming Feed F i l t e r e d  E f f l u e n t  

1950 1950 

6-8 . 6-8 

480 7  2  



2.3.2 Process Desc r ip t i on  . 

The process i s  shown on Flowsheet 34-D-B-3. 

Wastewater f rom the  Oily Wastewater Treatment System f l ows  d i r e c t l y  f rom 

the F l o t a t o r s  (322-115 A and B) t o  the  Aerat ion Basins (342-116 A, B and 

C). Weirs regu la te  t h e  s p l i t  f rom the  two f l o t a t o r s  t o  the  th ree  

basins. Recycled sludge from C l a r i f i e r s  (342-117 A, B and C), th ickener  

overflow from t h e  Sludge Thickener (342-1 18) and' backwash f rom the  Media 

F i l t e r s  (342-120 A, B, C and D )  a re  a l so  f e d  t o  the  f r o n t  end o f  the 

basins. Since t h e  f l o w  f rom t h e  th ickener  i s  smal l  compared t o  t h e  t o t a l  

f low, i t  i s  f e d  i n t o  o n l y  o n e o f  the  th ree  basins. The f i l t e r  backwash 

r a t e  i s  c y c l i c  b u t  o f  shor t  durat ion, i .e. 750 GPM dur ing  backwash ' t i m e  

which i s  o n l y  about 10 minutes ou t  o f  several  hours. Nevertheless, t he  

high instantaneous r a t e  i s  taken as i t  occurs and t h e  f l o w  o u t  o f  t h e  

bas in  and i n t o  the  c l a r i f i e r ,  which i s  s e n s i t i v e  t o  v a r i a t i o n s  i n  f l o w  

rate, i s  averaged ou t  by t h e  use o f  " V "  n.otch we i r s  on the  o u t l e t  o f  t h e  

basins. 

For i n i t i a l  operation, t h e  ae ra t i on  basins must be spiked w i t h  e x t e r n a l l y  

accl imated microorganisms. Once the  system i s  i n  proper operat ion, t he re  

i s  a n e t  p roduct ion  o f  microorganisms. Proper microorganism densi ty ,  as 

requ i red  t o  des t roy  the  organic matter,  i s  obta ined by proper r e c y c l i n g  

of microorganisms i n  the  concentrated s 1 udge. 

Oxygen, wastewater'and recycled sludge (microorganisms) are i n t i m a t e l y  

mixed w i t h  the  use o f  t h e  Marox Aerator  (34K-104 A through F) .  Micro- 

organisms feed on the  biodegradable mat te r  i n  t he  water and grow and ' 

m u l t i p l y  as t h e  water moves f rom t h e  feed end t o  t h e  discharge end o f  t h e  

basins. The wastewater w i t h  the  microorganisms over f lows the  basins i n t o  

the  c l a r i f i e r s .  A bas in  and c l a r i f i e r  work i n  unison. 

S o l i d  mat te r  s inks  t o  the  bottom o f  the  c l a r i f i e r  where s low . revo l v ing  

rakes draw i t  t o  a sump i n  the  center.  C l a r ' i f i e d  water 'over f  lows f rom 



the per.iphery of the clarifier, is collected in a trough, and discharged 
into the Filter Feed Tank (34D-114). 

Sludge from the center sump of the clarifier is split into two 
fractions. One part, as required for proper microorganism concentration 

in the aeration basins, is pumped to the feed end of the basins. The 
remainder, which represents net microorganism production, is concentrated 

in the sludge thickener. The thickener is nearly identical to the clari- 

fier except for a a special arrangement of paddles on the rakes that is 
conducive to better sludge concentration. Thus, the underflow is thicker 

in solids than the feed. The clarity of the overflow is inconsequential 

since it is recycled to the aeration basins. . 

The effluent from the clarifier will not be free of suspended matter and, 
therefore, is filtered prior to final use as cooling tower makeup. Fil- 

tration is performed with multimedia pressure filters s'imilar to those in 

,other parts of the plant. Operation of such filters is cyclic, i.e., 

they filter for a time, and when they are loaded with solids as indicated 
by a high pressure drop, filtration is stopped and the filters are 

backwashed to flush out the accumulated solids. The filter feed tank is 
used to dampen flow differences between the clarifier effluent and the 

filters and permits the use of unfiltered water for filter backwash with- 
out disruption to the filters. 

Material to be filtered is pumped at a regulated rate through the four 
filters. Chlorine is injected into the water to be filtered at a con- 

.trolled rate to destroy any remaining microorganism thereby preventing 

further biodegradation which would result under uncontrolled conditions, 

producing material that would be difficult to filter. A polymer is also 
added at a controlled,rate to render the suspended solids more easily 

filterable. The exact rates and types of polymer will be established 

later. 



E f f l u e n t  f rom t h e  f i l t e r  i s  combined and d i r e c t e d  t o  t h e  coo l i ng  tower. 

The suspended s o l i d s  concentrat ion i n  t he  u n f i l t e r e d  ma te r ia l  i s  expected 

t o  be very low. Therefore, u n f i l t e r e d  ma te r ia l  w i l l  be used t o  backwash 

the  f i l t e r s .  This  method avoids the  need t o  accumulate f i l t e r e d  m a t e r i a l  

f o r  backwashing, thereby saving investment costs. 

During backwashing, water i s  pumped through the f i l t e r  i n  the  reverse 

d i r e c t i o n  of f i l t r a t i o n .  I n  these f i l t e r s ,  t h e  backwash d i r e c t i o n  i s  

upward. The r a t e  o f  backwash i s  h igher  than t h a t  f o r  f i l t r a t i o n  and h i g h  

enough t o  almost f l o a t  t h e  f i l t e r  media. Compressed a i r  i s  added t o  t h e  

backwash water t o  he lp  f l o a t  the  f i l t e r  media and he lp  scour and purge 

the  c o l l e c t e d  s o l i d s  ou t  o f  t h e  media. A i r  scouring r e s u l t s  i n  more 

e f f e c t i v e  c lean ing  thereby extending the  f i l t e r  c y c l e  time. 

2.4 Sour, Water System 

The H-Coal process produces s i g n i f i c a n t  q u a n t i t i e s  o f  ammonia, carbon 

dioxide, hydrogen s u l f i d e  and hydrogen ch lo r ide .  These gases are a l l  

present i n  t he  main process stream i n  H-Coal Primary Separat ion.  

(P lan t  4). As t h i s  main stream i s  cooled, precaut ions must be taken t o  

avoid equipment-fouling w i t h  s a l t s  o f  ammonium carbonate, s u l f i d e  and 

ch lo r ide .  Accordingly, wash water i s  i n j e c t e d  t o  d i sso l ve  any s a l t s  t h a t  

may have formed. The wash water a l so  d isso lves  so lub le  organics such as 

phenols and f a t t y  ac ids  i n  the gas. The r e s u l t a n t  water i s  termed "sour 

wateru. To minimize q u a n t i t i e s  o f  waste water t o  be t rea ted ,  weak sour 

waters are used as makeup water t o  t he  wash water systems i n  Plant  4. 

This  d iscussion o f  t h e  Sour Water System focusses on t h e  gather ing ,o f  t h e  

var ious weak sour water streams and treatment o f  t h i s  combined stream 

p r i o r  t o  use as wash water makeup, as w e l l  as t h e  hand l ing  o f  the  con- 

cent ra ted  sour water t h a t  r e s u l t s  from the water wash, Although they  a re  

the  source o f  t h e  major process wastewater stream, none o f  t h e  sour water  

f a c i l i t i e s  described i n  t h i s  sec t i on  a re  a c t u a l l y  p a r t  o f  P lan t  34, b u t  

are p a r t  o f  Sour Water Treat ing  (P lan t  9),  



Convent.iona1 r e f i n e r y  exper ience w i t h  very  s i m i l a r  opera t ions  i n d i c a t e  

t h a t  s a l t  con ten t  o f  wash waters should n o t  exceed 10% by weight.  Normal 

r e f i n e r y  se rv i ces  do n o t  encounter s o l u b l e  o rgan ics  which when d i sso l ved  

i n  wate r  tend  t o  reduce t h e  s o l u b i l i t y  o f  s a l t s .  Laboratory  da ta  has 

shown t h a t  d i sso l ved  o rgan ics  can vary  f r om 1 t o  3% i n  sour waters. 

To a l l o w  water  t o  d i s s o l v e  bo th  organics and s a l t s ,  a des ign l i m i t  of 8% 

s a l t  has been s e t  f o r  t h e  sour water f r om P l a n t  4. Operat ional  exper- 

ience  f rom t h e  p i l o t  p l a n t  a t  C a t t l e t s b u r g  w i l l  be used t o  con f i rm  t h i s  

des ign l i m i t .  Obv ious ly  lower  des ign s a l t  concen t ra t ions  w i l l  r e s u l t  i n  

increased f l o w s  and increased sour  water  t reatment  costs .  

The Sour Water System i s  dep i c ted  on Flowsheet 34-D-B-1. Sources o f  weak 

sour  s o l u t i o n s  a re  as f o l l o w s :  

P l a n t  No. Water Rate (GPM) 

2 Process steam condensate 53 

20 

3 and 4 

9 

4 2 Process steam condensate 

Process steam condensate 130 

D i l u t e  sour water  9 3 

D i l u t e  sour  water  1 

Grey water  550 

Separated water  f rom 
s l o p  o i l  tank 

Water f r om H-Coal y i e l d s  232 

Water f rom n e u t r a l i z a t i o n  1 

To ta l  1,157 



Disposi . t ion o f  t h e  water i s  as fo l lows:  

P lan t  No. Water -- Rate(GPM) 

34 St r ipped and 
dephenol i zed  sour water 1,153 

10 Water l o s t  t o  a c i d  gases 2  

3  1  Water l o s t  in . -desa l te r  
emulsion 2 

Tota l  1,157 

Process' condensate i s  obta ined f rom th ree  p l a n t s  as f o l  lows: 

(1)  F rac t i ona to r  Overhead Receivers ( 17C-106 and '17~-206) 

(2)  Scrubber Overhead Receivers (2C-101 and 2C-801) 

(3 )  Vacuum Tower Overhead Separators (5C-114 and 5 2 1 4 )  
and Hydroclone Vacuum J e t  Condensate Drums (5C-111 
and 5C-211) 

The condensate. i s  pumped f rom each source t o  a  desa l te r  water feed header. 

There i s  more process steam condensate than requ i red  f o r  the  desa l te r .  

Therefore, p a r t  o f  t h e  header f l o w  goes t o  the  desal ter ,  and t h e  excess 

goes d i r e c t l y  t o  the P lan t  4  Wash Water Receivers (4C-110 and 4C-810). 

Water separated f rom o i l  i n  t he  s lop  o i l  tanks i n  P lan t  20 i s  a lso  pumped 

t o  the  desa l te r  and enters  the desa l te r  feed header a f t e r  the  s p l i t  

between the  desa l te r  and P lan t  4  wash water t o  assure t h a t  a l l  of t h i s  

o i l y  water en ters  the  desal ter .  The desa l te r  e f f e c t s  good separat ion 

between water and o i l .  Desalted o i l  f l ows  t o  t h e  P l a n t  17 f r a c t i o n a t o r  

feed preheater exchangers w h i l e  the  deo i led  water i s  taken t o  the P lan t  4  

wash water receivers.  



Also  pumped t o  t h e  P l a n t  4  wash water  r e c e i v e r s  i s  d i l u t e  sour water  f r om 

P l a n t  20 D i l u t e  Sour Water Tanks (20D-116 A and B ) ,  which i n  t u r n  r e c e i v e  

water f r om t h e  f o l l o w i n g  sources: 

( 1 )  F i l t e r e d  Grey Water Tank (42D-104) i n  P l a n t  42 

( 2 )  Sour Water F lash  Drum (7C-105) i n  P l a n t  7  

( 3 )  Hyd ro t rea te r  Separator i n  P l a n t  18 

The composite water  stream i n  t h e  wash water  r e c e i v e r s  i s  used as wash 

waters f o r  s i x  condensers i n  P l a n t  4. These condensers operate a t  t h r e e  

pressure l e v e l s  - two a t  60 ps ig ,  two a t  725 ps ig ,  and two a t  2975 p.sig. 

Condensate f rom each condenser c o n s i s t i n g  o f  wash water; hydrocarbon and 

some a d d i t i o n a l  water condensed f r om t h e  gas, i s  c o l l e c t e d  i n  r espec t i ve  

pressure l e v e l  r e c e i v e r s  and then f l ashed  i n t o  t h e  Sour water Surge Drums 

(4C-109 and 4C-809). Resu l tan t  f l ashed  gases a re  sent  t o  P l a n t  17 w h i l e  

t h e  sour  waters a re  pumped t o  t h e  concentrated sour  water tank i n  

P l a n t  20. 

A f t e r  o i l  skimming i n  t h e  concentrated sour  water  tanks, t h e  water i s  

pumped t o  P l a n t  9  f o r  s t r i p p i n g  and dephenol izat ion.  Caust ic  soda i s  

added i n  t h e  s t r i p p i n g  tower a f t e r  e s s e n t i a l l y  a l l  t h e  f r e e  ammonia, 

hydrogen s u l f i d e  and carbon d i o x i d e  has been removed. The c a u s t i c  r e a c t s  

w i t h  f i x e d  ammonia sa l t s ,  such as ammonium ch lo r i de ,  and re leases  ammonia 

vapors which a r e  comple te ly  s t r i p p e d  o u t  be fo re  t h e  water  e x i t s  t he  

bottom of t h e  s t r i p p e r .  S t r i pped  and dephenolated process wastewater- 

f rom P l a n t  9  i s  then rou ted  t o  P lan t  34 f o r  f u r t h e r  t reatment.  

2.5 Str ipped/Dephenolated Wastewater Treatment 

Fo l low ing  t rea tment  i n  P l a n t  9, t h e  s t r i p p e d  and e x t r a c t e d  process 

wastewater w i l l  c o n t a i n  l a r g e  q u a n t i t i e s  of d i sso l ved  organics and 

i no rgan i c  s a l t s .  The o rgan ics  a r e  those n o t  removed by  t h e  e x t r a c t i o n  

process f o r  pheno l i cs  removal. Sodium c h l o r i d e  i s  t he  main inorgan ic  

cons t i t uen t .  



The tre.atment systems f o r  t h i s  waste stream cons i s t s  o f  wet o x i d a t i o n  and 

b iophys ica l  t reatment (powdered a c t i v a t e d  carbon/act i va ted  sludge, PACT) 

t o  remove t h e  organic matter, f o l  lowed by  reverse osmosis (RO) t o  sepa- . 

r a t e  ou t  inorganic s a l t s .  The separated inorganic s a l t s  i n . t h e  form of a 

concentrated s o l u t i o n  are  sent t o  an evaporator where a d d i t i o n a l  f r e s h  

water i s  recovered. This  sec t i on  concerns the  wet ox ida t i on  and b i o -  

phys ica l  treatment. The process i s  shown on Flowsheet 34-D-B-4. 

2.5.1 Design Basis - Wet Oxidat ion 81 PACT Systems 

Zimpro Wet Ox ida t ion  System. The Zimpro wet o x i d a t i o n  system i s  a 

p r o p r i e t a r y  process l i censed by Zimpro, Inc., Rothschi ld,  Wisconsin. 

Basic Data: 

I tern - Design B a s i s  

React o r  Feeds ( T o t a l )  

- Waste Water 1,060 GPM w . i  t h  40,000 mg/l COD 

- PACT S l u r r y  56 GPM w i t h  5% (wt )  carbon 

- Sani tary Waste Sludge 5 GPM w i t h  3% s o l i d s  

COD Concentrat ion 4% (wt )  

COD Reduction Required 8 5% 

8 Expected Operation: 

I tem 

Reactor Pressure 

Reactor Temp 

Expected Operat ion 

1,400 - 1,500 p s i g  

500 - 550°F 



System Desc r i p t i on :  

Three i d e n t i c a l  t r a i n s  a re  provided, each inc ludes  two feed  

pumps, two hea t  exchangers, a  reac to r ,  a  g a s - l i q u i d  separator ,  

a  gas scrubber and con t ro l s .  Each t r a i n  i s  s i zed  t o  process 

400 GPM o f  feed. 

Powdered A c t i v a t e d  Carbon (PAC) B iophys i ca l  Treatment System. The PAC 

b iophys i ca l  t reatment  system c o n s i s t s  o f  f i v e  a e r a t i o n  bas ins  w i t h  30 

pure oxygen aerators ,  t h e  PAC feed  system, and t h r e e  c l a r i f i e r s  w i t h  two 

r e t u r n  s  1  udge pumps. 

Bas ic  Data: 

I t e m  - Design Bas is  

Feed 51,100 GPM 

BOD o f  Feed 2,700 mg/l 

BOD Reduct ion Required 95% 

Expected Operat ion: 

I tem - Requirement 

O2 1.2 l b / l b  BOD r e d u c t i o n  

Feed/Recyc 1  e  S 1  udge R a t i o  0.3 l b / l b  

MLSS' i n  Ae ra t i on  Basin 4,500 mg/l 

PAC i n  A e r a t i o n  Bas in  20,000 mg/l 

C l a r i f i e r  Loading 700 G P D / ~ ~  

C l a r i f i e r  Underf low 
Concentrat ion 

System Desc r i p t i on :  

5% s o l i d s  

Ae ra t i on  Basins. F i v e  30 f t  ( w i d t h )  x  160 f t  ( l e n g t h )  x  

18 f t  (dep th )  concre te  tanks  w i t h  6 Marox ae ra to r s  i n  each tank 

on a  walkway br idge.  Each a e r a t o r  i s  s i zed  t o  d e l i v e r  1,500 l b  

02/day 



Clarifiers. Three 50 ft diameter circular clarifiers include 

sludge scrapers and two 1,000 GPM centrifugal sludge pumps. 

PAC Feed System. Two storage hoppers, 10 f t diameter x 10 ft 

high, one 400 gallon slurry tank with mixer and two 10 GPM 
slurry feed pumps make up the PAC Feed System, 

2.5.2 Process Description 

The Wet Air ~xidation/~~~'~ctivated Sludge Treatment Process is shown on 

Flowsheet 34-D-B-4. 

Stripped-extracted sour water streams are collected in the Equalization 

Tank (34D-118) and then sent to the Zimpro wet oxidation unit where 
dissolved and suspended organics are oxidized. Three identical parallel 

trains are used. In the Zimpro process, wastewater is first pumped to 
system pressure (1500 psig) by 'a positive displacement pump and then 

passed through a heat exchanger where it is preheated by the hot, 
oxidized effluent. The temperature of the feed is raised to a point 

where the oxidation reaction will proceed autogenously (without auxiliary 
fuel) in the reaction vessel. Oxygen required to support the oxidation 

reaction is compressed to system pressure and bubbled through the liquid 
phase in the reactor. 

As oxidation progresses within the reactor, the heat of combustion raises 

the temperature of the reaction products to 530-540°F. The hot reactor 

effluent is passed through a waste heat boiler generating about 

50,000 lb/hr of 150 psig steam. The partially cooled effluent is then 

passed through the feed preheater for further cooling. After cooling, 

the stream is depressurized to atmospheric pressure. The resultant 
vapors, containing most of the hydrocarbons, are scrubbed with cold 

water, to condense as much of the water vapor as possible, and vented to 

the f 1 are. 



I n  a d d i t i o n  t o  t h e  s t r i pped -ex t rac ted  sour  water, t h e  Zimpro wet 

o x i d a t i o n  system w i l l  r e c e i v e  waste a c t i v a t e d  sludge f rom the  deo i l ed  

wastewater b i o l o g i c a l  t rea tment  system, t h e  spent PAC and waste a c t i v a t e d  

sludge m i x t u r e  f rom the  PAC a c t i v a t e d  s ludge system, and d iges ted  waste 

a c t i v a t e d  s ludge f r om t h e  s a n i t a r y  sewage t rea tment  package u n i t .  The 

spent PAC i s  t r e a t e d  f o r  removal o f  i n e r t  s o l i d s  i n  t h e  reac to r ;  regen- 

e ra ted  carbon i s  then  re tu rned  t o  t h e  PAC a c t i v a t e d  s ludge system. 

The e f f l u e n t  f rom the  Zimpro system i s  sent  t o  t he  PAC a c t i v a t e d  sludge 

system where t h e  p a r t i a l l y  o x i d i z e d  wastewater i s  t r e a t e d  by  an a c t i v a t e d  

sludge' process i n  t he  presence o f  a c t i v a t e d  carbon. The presence of 

powdered carbon a l l ows  ope ra t i on  of t h e  a c t i v a t e d  s ludge system w i t h  h i gh  

concent ra t  ions  o f  e a s i l y  s e t t l e a b l e  mixed 1  i q u o r  suspended s o l  i d s  (MLSS) . 
The presence of powdered carbon a l s o  a l l ows  t h e  b i o l o g i c a l  t rea tment  o f  

hard - to - t rea t ,  concen t ra ted  i n d u s t r i a l  wastes. 

The Zimpro e f f l u e n t ,  t oge the r  w i t h  r e t u r n i n g  s ludge (PAC and MLSS 

m i x t u r e )  and regenerated PAC i s  f e d  i n t o  f i v e  Ae ra t i on  Basins (342-123 A .  

through E)  equ'ipped w i t h  a  t o t a l  of 30 pure  oxygen a e r a t i o n  systems o f  

t he  Marox r o t a t i n g  a c t i v e  d i f f u s e r s  type. Organics i n  t he  Zimpro system 

e f f l uen t  a re  b i o l o g i c a l l y  degraded i n  t h e  a e r a t i o n  basins. The e f f l u e n t  

over f lows  f rom t h e  a e r a t i o n  bas ins  i n t o  t h ree  C l a r i f i e r s  (342-124 A, 6 

and C) where spent PAC and waste sludge s e t t l e  ou t .  The c l a r i f i e r  over- 

f l o w  d ra ins  t o  t h e  F i l t e r  Feed Tank (34D-121). Most o f  t he  s e t t l e d  

s o l i d s  a re  r e c y c l e d  t o  t h e  a e r a t i o n  basin. A smal l  p o r t i o n  c o n s t i t u t i n g  

t he  n e t  microorganism p roduc t i on  i s  pumped t o  t h e  Zimpro wet o x i d a t i o n  

system. Th i s  stream a l s o  con ta ins  spent PAC which i s  regenerated i n  t he  

wet o x i d a t i o n  system. 

2.6 Reverse Osmosis System f o r  Process Wastewater 

The reverse  osmosis system i s  used t o  separate an aqueous s a l t  s o l u t i o n  

i n t o  two p o r t i o n s  - one more d i l u t e  than t h e  s t a r t i n g  s o l u t i o n  and t he  



other  more concentrated. The separat ion i s  e f fec ted  v i a  spec ia l  

non-porous membranes which permi t  t he  so lvent  (water)  t o  pass through t h e  

membrane more e a s i l y  than the  s o l u t e  ( s a l t ) .  Pressure i s  used as t h e  

d r i v i n g  force. I n  s i m p l i c i t y ,  i t  i s  analagous t o  f i l t r a t i o n  where the  

membrane i s  t h e  f i l t e r  medium, the  weak s o l u t i o n  i s  t h e  f i l t r a t e  and t h e  

concentrated s o l u t i o n  i s  t he  f i l t e r  cake. However, f l o w  i s  molecular 

through spaces i n  t he  molecular s t r u c t u r e  o f  t he  membrane r a t h e r  than 

through physical  openings i n  the  f i l t e r  medium. As such, the  feed water 

must be abso lu te ly  f r e e  o f  suspended so l ids .  .Prepara t ion  o f  t h e  feed f o r  

reverse osmosis therefore cons i s t s  o f  f i l t r a t i o n  fo l l owed  by chemical 

t reatment t o  p r o t e c t  t h e  membrane. and avo id  s o l  i d s  fo rmat ion  on t h e '  

membrane. 

2.6.1 Design Basis 

Pretreatment System. The RO pretreatment system inc ludes  two chemical 

i n j e c t i o n  systems ( c h l o r i n e  and polymer), a media f i l t e r  system, and a  

c a r t r i d g e  f i l t e r  system. 

• Basic Data: The chemical i n j e c t i o n  systems t o  
supply a  c h l o r i n e  dose o f  up t o  10 ppmw and polymer 
dose o f  2  ppmw. 

Media f i l t e r s  f o r  a  wastewater r a t e  o f  1100 GPM; ' 

f i l t e r  f l  x  a t  12 G P M / ~ ~ ~ ;  backwash f l u x  a t  
15 6PM/ft4; and a i r  scour ing f l o w  a t  3 scfm/ft2. 

Car t r idge f i l t e r s  f o r  a wastewater f l o w  o f  1100 GPM 
a t  a 40 p s i  maximum pressure drop. 

o System Descr ip t ion :  The chemical i n j e c t i o n  systems 
con ta in  one c h l o r i n e  gas feeder ra ted  a t  5.5 lb /h r .  
One polymer feed system cons i s t s  o f  one 100 g a l l o n  
polymer s torage tank, one 100 g a l l o n  polymer 
s o l u t i o n  tank w i t h  slow speed mixer, one 100 g a l l o n  
polymer feed tank and two 1  GPM p o s i t i v e  d isp lace-  
ment polymer feed pumps. 

The media f i l t e r  system cons i s t s  o f  two 1100 GPM 
c e n t r i f u g a l  feed pumps, two 750 GPM c e n t r i f u g a l  
backwash pumps, two 8 foo t  diameter dua l  media 
pressure f i 1 t e r s  (an th rac i  te /garnet)  and one 150 
scfm a i r  blower and c o n t r o l  system. 



The c a r t r i d g e  f i l t e r  system cons i s t s  o f  two 1100 GPM 
c a r t r i d g e  f i l t e r  feed pumps and f o u r  10-micron 
c a r t r i d g e  f i l t e r  u n i t s  designed f o r  350 GPM o f  f l o w  
each a t  a maximum pressure drop o f  40 ps i .  

Reverse Osmosis (RO) System. The RO system inc ludes th ree  chemical 

i n j e c t i o n  systems (sodium b i s u l f  i te, s u l f u r i c  acid, and polyphosphate) 

and th ree  t r a i n s  o f  RO modules. The RO system i n c l u d i n g  pumps, membrane 

elements, p i p i n g  and c o n t r o l s  w i l l  be provSded as a package u n i t .  

Basic Data: The chemical systems prov ide  f o r  a feed 
pH adjustment t o  5 t o  6, up t o  5 mg/l NaHS03 dose, 
and u p . t o  10 mg/l polyphosphate dose. There i s  a 
minimum two week storage capac i t y  o f  a l l  chemicals. 

The RO system t o t a l  f l o w  i s  1100 GPM i n t o  th ree  
complete ly  independent, i d e n t i c a l  t r a i n s ,  each t r a i n  
s ized  f o r  360 GPM feed. Each t r a i n  i s  designed f o r  
minimum 75% water recovery w i t h  minimum 95% s a l t  
r e j e c t i o n .  The RO system i s  based on p o l y  t h i n  f i l m  
membrane elements (ether/amide) w i t h  5000 GPD 
capaci ty .  

. System Descr ip t ion :  The chemical systems con ta in  
one pH c o n t r o l  system cons i s t i ng  o f  a 60 g a l l o n  a c i d  
storage tank and two 0.25 GPM meter ing a c i d  feed 
pumps; one sodium b i s u l f i t e  i n j e c t i o n  system con- 
s i s t i n g  of one 500 g a l l o n  storage tank, two 200 
g a l l o n  mix ing/ feed tanks w i t h  slow speed mixers and 
two meter ing feed pumps r a t e d  a t  0.5 GPM and one 
polyphosphate i n j e c t i o n  system c o n s i s t i n g  o f  one 500 
g a l l o n  storage tank, two 200 g a l l o n  mixing/feed 
tanks w i t h  slow speed mixers and two meter ing pumps 
r a t e d  a t  0.5 GPM. 

Three 360 GPM RO t r a i n s  are used. Each t r a i n  
cons i s t s  o f  two high-pressure feed pumps, 108 
membranes i n  a para1 l e l / s e r i e s  a r r a y  arrangement, 
permeate and concentrate c o l l e c t i o n  systems, and 
c o n t r o l  systems. There w i l l  be one spare h igh  pres- 
sure pump man i fo ld  which can be used i n  any one of 
t h e  t r a i n s .  Each t r a i n  inc ludes two stages o f  12 
and 6 pressure vessels. Each pressure vessel 
inc ludes s i x  8 inches x 40 inches p o l y  t h i n  f i l m  
composite membrane s p i r a l  wound elements 
(ether/amide) . 



2.6.2 Process Desc r ip t i on  

The process i s  shown on Flowsheet 34-D-B-9. 

The e f f l u e n t  f rom t h e  PAC a c t i v a t e d  sludge system i s  pumped f rom t h e  

F i l t e r  Feed Tank (34D-121) and through the  F i l t e r  (342-126 A and B). The 

f low i s  equa l l y  s p l i t  between t h e  two f i l t e r s ,  When one f i l t e r  i s  on 

backwash, the e n t i r e  load.. i s  c a r r i e d  by the  o the r  f i l t e r .  I n  t r a n s i t  

from the  tank t o  the  f i l t e r s ,  t h e  wastewater i s  dosed w i t h  c h l o r i n e  and 

polymer. The dosage r a t e s  are predetermined and p ropo r t i ona l  t o  the  

wastewater ra te .  The c h l o r i n e  destroys any remaining microorganisms thus 

prevent ing any f u r t h e r  unwanted b i o l o g i c a l  react ions.  The polymer i s  

used as a f i l t r a t i o n  aid. 

The e f f luent  f rom t h e  two media f i l t e r s  i s  pumped through t h e  f o u r  

c a r t r i d g e  F i l t e r s  (342-127A-D) .- When a c a r t r i d g e  i s  loaded w i t h  s o l  i d s  

as i nd i ca ted  by a h igh  pressure drop, i t  i s  i s o l a t e d  and t h e  c a r t r i d g e s  

replaced. During t h i s  period, t he  remain ing . th ree  c a r t r i d g e  f i l t e r s  

c a r r y  the  e n t i r e  load. 

When the  media f i l t e r s  are loaded w i t h  s o l i d s  as i nd i ca ted  by  a h igh  

pressure drop, the  f i l t e r s  are i s o l a t e d  and cleaned by backf lushing t o  

remove deposited so l ids .  A i r  i s  added t o  the  backwash water f o r  more 

e f f e c t i v e  cleaning. Backwash water i s  suppl ied by  F i l t e r  Backwash Pump 

(346-132A o r  B) and a i r  i s  suppl ied w i t h  ~ l o w i r  (34K-106 A o r  B). For 

b e t t e r  s tagger ing o f  the  cycle, t he  f i l t e r s  may be backwashed on a t ime 

bas is  ra the r  than pressure drop basis. 

The backwash water i s  der ived from the main l i n e  and loaded backwash i s  

discharged t o  t h e  PAC a c t i v a t e d  sludge system where t h e  s o l i d s  u l t i m a t e l y  

w i l l  leave the  system w i t h  c l a r i f i e r  underflow. 



The e f f l u e n t  f rom t h e  c a r t r i d g e  f i l t e r s  i s  pH adjusted t o  5 t o  6 us ing 

s u l f u r i c  acid. Only a c i d  i s  deemed necessary s ince the  p r i o r  t reatment 

of t h e  wastewater i s  expected t o  ma in ta in  a pH above 6. Fol lowing pH 

adjustment, t h e  wastewater i s  dosed w i t h  a predetermined amount o f  sodium 

b i s u l f i t e  and a polyphosphate so lu t ion .  The former i s  t o  n e u t r a l i z e  any 

res idua l  c h l o r i n e  f rom the  f i l t r a t i o n  step; t h e  l a t t e r  i s  t o  d isperse 

concentrated d isso lved  s o l i d s  t h a t  would tend t o  p r e c i p i t a t e  on the  

membrane. 

The chemical ly-condi t ioned RO feed i s  p ressur ized  t o  t h e  operat ing 

pressure (400-600 ps ig )  by high-pressure pumps (346-134A through G)  and 

fed i n t o  t h e  R O  membrane u n i t s  (342-128 A, B and C) which are arranged i n  

a p a r a l l e l - s e r i e s  a r ray  resembling an i nve r ted  pyramid. R e l a t i v e l y  pure 

water permeates through t h e  membranes, w h i l e  t he  b r i n e  f l ow ing  through 

u n i t s  becomes more concentrated. A number o f  p a r a l l e l  u n i t s  and stages 

i n  se r i es  are designed t o  meet t h e  f l o w  and concent ra t ion  requirements. 

The permeate (c lean water)  from the  RO system i s  sent as makeup t o  t he  

Low Sol  i d  Cool ing Tower (32E-101) basin, w h i l e  t h e  concentrated b r i n e  i s  

sent t o  t he  b r i n e  evaporat ion system. 

2.7 B r i ne  Concentrat ion and Dry ing f o r  Process Wastewater 

A b r i n e  concent ra t ion  and d ry ing  system i s  used t o  process s t r i p p e d  and . - 
dephenolized wastewater which has been t rea ted  by reverse osmosis per  

Flowsheet 34D-B-9. It i s  an t i c i pa ted  t h a t  a d e f i n i t e  s a l t  s l u r r y  can be 

produced i n  t he  evaporator and . tha t  the  s a l t  c r y s t a l s  w i l l  be l a rge  

enough t o  pe rm i t  recovery o f  r e l a t i v e l y  d ry  s a l t  us ing a convent ional 
. 

continuous cen t r i f uge .  

The process i s  shown on Flowsheet 34D-B-8. 



2.7.1 Design Bas is  

Vapor Recompression Evaporation. The bas i c  da ta  and a u n i t  d e s c r i p t i o n  

are as fo l l ows :  

8 Basic Data: 

I n f l u e n t  Flow: 275 GPM 

I n f l u e n t  TDS: 20,000 mg/l 

Water recovery 91.5 o f  feed  

Evaporat ion losses 0.5% o f  feed  

U n i t  Desc r i p t i on  (each) : Two 225,000 GPD sk id -  
mounted modules are provided, each module con ta in ing  
one p l a t e  type feed/product exchanger; one p l a t e  
t ype  t r i m  heater;  one p l a t e  t ype  scavenge exchanger; 
one evaporator body w i t h  35 v e r t i c a l  leaves and 
i n t e r n a l  product tank; one c e n t r i f u g a l  b r i n e  
rec i rcu la t ion .pump r a t e d  a t  5,200 GPM capac i t y  @ 
6 0 - f t  head; one deaerat ion tank w i t h  packing; one 
scavenge vapor compressor @ 355 ICFM; one steam 
compressor'@ 355 ICFM; motor c o n t r o l  center ;  and 
ins t rumenta t ion  module. 

B r i ne  C r y s t a l l i z e r .  The bas ic  da ta  f o r  t h e  b r i n e  c r y s t a l l i z e r  i s  as 

f o l l ows :  

I n f l u e n t  f low:  20 GPM 

I n f l u e n t  TDS: 250,000 mg/l 

Product s ize:  20-200 mesh 

Magma-consi s tency : 339 c r y s t a l s / l i t e r  o f  s l u r r y  . 

Product ion capaci ty :  35 TPD NaCl 

2.7.2 Process Desc r i p t i on  

Concentrated s t r i p p e d  and dephenolized water f rom Reverse Osmosis u n i t s  

(342-128 A, B and C) f lows t o  t he  VRE Feed Tank (340-140), which prov ides  

a design surge capac i ty  o f  9 hours. Wastewater i s  pumped as requ i red  t o  

t he  Vapor Recompressor Evaporators (34V-114 A and B) through a se r i es  of 



feed pr.eheaters. The feed i s  n e a r l y  saturated.  It i s  nex t  deaerated i n  

34D-141 and i n j e c t e d  i n t o  t he  body o f  t h e  evaporator.  

B r i n e  i n  t h e  body o f  t h e  evaporator  i s  con t i nuous l y  c i r c u l a t e d  b y  B r i n e  

R e c i r c u l a t i o n  Pumps (346-154 A and B) through t h e  respec t i ve  hea te rs  i n  

t he  evaporators. Water i s  evaporated f r o m  t h e  b r i ne .  The vapors a r e  

compressed by  Vapor Compressors (34K-113 A and B) t o  a  pressure s u f f i -  

c i e n t  t o  r a i s e  t h e  s a t u r a t i o n  temperature about 8  degrees above t h e  

b o i l i n g  temperature o f  t he  b r i ne .  The h o t  vapors condense on t h e  steam 

s i d e  o f  t h e  hea te rs  p r o v i d i n g  heat  o f  v a p o r i z a t i o n  f o r  t h e  b r i ne .  The 

condensate i s  c o l l e c t e d  and c o n s t i t u t e s  t h e  recovered water. 

B r i n e  i s  con t i nuous l y  drawn f r om t h e  evaporator  and pumped t o  t h e  B r i n e  

C rys ta l  1  i z e r  (34V-115). The c r y s t a l  1  i z e r  i s  e s s e n t i a l l y  i d e n t i c a l  t o  t h e  

evaporator  except  t h a t  i t  uses steam i ns tead  o f  compressed' vapors as 

h e a t i n g  medium. Also, i t  does n o t  have any feed preheat ing as t he  s i z e  

does n o t  make i t  economical. Generated vapors a re  condensed and c o l -  

l e c t e d  f o r  r e c y c l e  t o  t h e  b o i l e r  feedwater s to rage  tank. ~oncondens ib l es  

are removed f r om t h e  system by  Vacuum Pump (346-1.60). 

S l u r r y  ' i s  con t i nuous l y  drawn f rom the  c r y s t a l  1  i z e r  and pumped t o  the  

Sol i d  Bowl Cen t r i f uge  (34Y-111), which separates t h e  l i q u i d  f r om t h e  

s o l i d  phase. Granular s a l t  p roduc t  i s  con t i nuous l y  discharged f rom one 

end of t h e  s o l i d  bowl c e n t r i f u g e  w h i l e  t h e  f i l t r a t e  w i t h  some s o l i d s  i s  

d ischarged f rom the  o t h e r  end. The f i l t r a t e  i s  rece ived  i n  t he  Mother 

L i quo r  Tank (340-142) and pumped back t o  t h e  c r y s t a l l i z e r .  

S a l t  i s  s t o r e d  i n  t h e  S a l t  Storage B i n  (34D-144) p r i o r  t o  d isposa l .  

2.8 Reverse Osmosis, B r i n e  Concentrat ion and Dry ing  o f  Wastewater f r om 
BFW T r e a t i n g  and Bo i l e r /Coo l i ng  Tower Blowdown 

The b r i n e  concen t ra t i on  and d r y i n g  systems a re  designed t o  process h i g h  

t o t a l  d i sso l ved  s o l  i d s  (TDS) wastewaters and produce land-d isposal  s o l  i d s  

and water f o r  reuse i n  t h e  p l a n t .  



Wastewater conta in ing  d isso lved s a l t s  i s  evaporated us ing  vapor recom- 

pression evaporators. The r e s u l t a n t  condensate i s  reusable water. The 

concentrated s a l t s  are processed i n  a spray dryer  t o  produce d ry  s o l i d s  

f o r  eas ie r  disposal.  
- 

There are  two types o f  feedwater t o  the  evaporator:  (1 )  h igh  TDS, and 

(2)  low TDS. The former (h igh  TDS) i s  fed d i r e c t l y  t o  the  evaporator. 

The l a t t e r  ( low TDS) i s  f i r s t  concentrated us ing reverse osmosis. The 

permeate ( d i l u t e  p o r t i o n )  i s  recycled t o  the  Low So l ids  Cool ing Tower 

(32E-101) w h i l e  t h e  concentrate i s  f e d  t o  t h e  evapora'tor. The wastewater 

must be t rea ted  ,before reverse osmosis. The pretreatment cons i s t s  of 

f i l t r a t i o n  and chemical t reatment t o  assure no s o l i d s  fo rmat ion  i n  t h e  

reverse osmosis un i t s .  

The process i s  shown on Flowsheet 34-D-B-5. 

2.8.1 Design Basis 

Feed streams t o  t h i s  sec t i on  inc lude 480 GPM o f  coo l i ng  tower blowdown, 

340 GPM o f  b o i l e r  blowdown, 30 GPM o f  sodium/zeol i te  regenerant, and 

45-GPM o f  demineral izer  regenerant. The regenerant streams w i l l  bypass 

the reverse osmosis system and be f e d  d i r e c t l y  t o  the  evaporator system. 

The reverse osmosis, b r i n e  concentrat ion and d ry ing  systems a r e  composed 

most ly  o f  packaged u n i t s  w i t h  surge tanks and pumps in te rspersed between 

the  package un i t s .  The design bas i s  and capaci ty  o f  t he  i n d i v i d u a l  

packages are as fo l l ows :  . 

Polymer Feed System (34V-105) ,. The polymer i s  added t o  improve f i l t e r -  

a b i l i t y  o f  the  low TDS wastewater. 

e Basic Data: 

Maximum Dosage 

Stock So lu t i on  

5 mg/l 

1% (wt )  



e U n i t  Descr ip t ion :  The system inc ludes  a  250 g a l l o n  
c a p a c i t y  s o l u t i o n  tank  w i t h  slow-speed mixer,  low 
l e v e l  actuated f i l l  va l ve  and assoc ia ted p i p i ng .  
The polymer feed'pump i s  a  screw-type pump w i t h  
v a r i d r i v e ,  3-30 GPH range. 

C h l o r i n a t i o n  System (34V-106). Ch lo r i ne  i s  added t o  t h e  low TDS waste- 

water  t o  d e s t r o y  any microorganism which may cause problems w i t h  

f i l t r a t i o n .  

e Bas ic  Data: 

Maximum c h l o r i n e  dosage 10 mg/l 

I n f l u e n t  f l o w  820 GPM 

o U n i t  Descr ip t ion :  Manua l l y -con t ro l led  V-notch 
c h l o r i n a t o r ,  7.5-150 lb /day  c a p a c i t y  w i t h  pressure 
and vacuum r e l i e f  valves, rotometer,  v a r i a b l e  
o r i f i c e  c o n t r o l  va l ve  and i n j e c t o r  and diaphragm 

- check valve. I n j e c t i o n  water  pump i s  a  10 GPM 
m u l t i - s t a g e  c e n t r i f u g a l  pump. 

Media ~ i ' l t e r  System (34V-107). The bas i c  da ta  and a  u n i t  d e s c r i p t i o n .  o f  

t he  media f i l t e r  system a re  as f o l l o w s .  

o Bas ic  Data: 

I n f l u e n t  f l ow :  820 GPM 

Feed TSS: 50 mg/l 

E f f l u e n t  TSS: 5 mg/l 
F i l t e r  loading:  12 G P M / ~ ~ ~  

e U n i t  Desc r i p t i on :  Two 84 i n c h  diameter dual-media, 
v e r t i c a l  down f l o w  pressure f i l t e r s  w i t h  automatic 
a i r - a s s i s t e d  backwash c y c l e  a re  provided. Backwash 
a i r  i s  prov ided by a  100 sfcm @ 30 ps i ,  blower. 

S u l f u r i c  A c i d  Feed System (34V-108). S u l f u r i c  a c i d  i s  added t o  t h e  

reverse  osmosis feed  f o r  pH adjustment. 



Basic Data: 

Maximum dose: 200 mg/l 

I n f l u e n t  f low:  812 GPM 

Stock so lu t ion :  66"Be 
_ I  

e U n i t  Descr ip t ion :  The system conta ins  a 50-gal lon 
capac i ty  day tank w i t h  high/ low leve l -ac tua ted  f i l l  
valve. The feed pump i s  a diaphragm-type meter ing 
pump w i t h  pneumatic s t roke  p o s i t i o n e r  ( s e t  by  pH 
c o n t r o l  l e r ) ,  1/20 GPH range. 

Sodium B i s u l f i t e  Feed System (34V-109). Sodium b i s u l f i d e  i s  used t o  

r e a c t  w i t h  any f r e e  c h l o r i n e  i n  t h e  reverse osmosis feed. 

a Basic Data: 

Maximum dose: 10 mg/l 

I n f l u e n t  f low:  812 GPM 

a U n i t  Descr ip t ion:  The system inc ludes a 30 g a l l o n  
capac i t y  s o l u t i o n  tank w i t h  high/ low leve l -ac tua ted  
f i l l  valve. The feed pump i s  a diaphragm type 
meter ing pump w i t h  pneumatic s t roke  pos i t i one r ,  0  - 
2 GPH range. 

Sod i um Hexametaphosphate Feed System (34V-110). Sodi um hexametha- 

phosphate i s  used t o  assure no p r e c i p i t a t i o n  i n  t h e  reverse osmosis u n i t .  

a Basic Data: 

Maximum dose: 20 mg/l 

I n f l u e n t  f l ow :  812 GPM 

Stock s o l u t i o n  2 5% 



e U n i t  Descr ip t ion :  A 50-gal lon capac i t y  s o l u t i o n  
tank  w i t h  h igh / low l eve l -ac tua ted  f i l l  va l ve  i s  
provided. The feed  pump i s  a  diaphragm t ype  
meter ing  pump w i t h  a  pneumatic s t r oke  pos i t i one r ,  
0.6-11 GPH range. 

Reverse Osmosis System (34V-111 A and B). The bas ic  da ta  and a u n i t  

d e s c r i p t i o n  f o r  t he  reverse  osmosis system a re  as f o l l ows :  

6 Basic  Data: 

I n f l u e n t  f l ow:  812 GPM 

I n f l u e n t  TDS: 3200 mg/l 

Product recovery:  7  5% 

S a l t  r e j e c t i o n :  9 5% 

Loading: 5000 GPD pe r  membrane element 

U n i t  D e s c r i p t i o n  (each) : Two 48-element c a r t r i d g e  
f i l t e r s  w i t h  10 micron po lyporpy lene elements a r e  
prov ided a long  w i t h  two mu l t i - s t age  c e n t r i f u g a l  
pumps, 220 GPM capac i t y  @ 540 p s i ;  one 2-stage R O  
u n i t  w i t h  16 f i r s t - s t a g e  vessels  con ta in i ng  
6 - 8 i nch  diameter by 40 inches long p o l y  

' ether/amide elements; e i g h t  2nd s tage vessels  
con ta in i ng  6 - 18 i nch  diameter elements; p l u s  
r e q u i r e d  p i p i ng ,  c o n t r o l s  and inst rumentat ion.  

Vapor Recompression Evaporat ion System (34V-112 A and B). The bas i c  da ta  

and a u n i t  d e s c r i p t i o n  f o r  t he  vapor recompression evapora t ion  system are  

as. f o l l ows .  

e Basic  Data: 

I n f l u e n t  f l ow:  

I n f l u e n t  TDS:, 

Water recovery:  

Evaporat ion loss :  

278 GPM 

14,060 mg/l 

92.5% o f  feed  

0.5% 



U n i t  Desc r i p t i on  (each): Two 225,000 GPD 'sk id-  
mounted modules are provided, each module conta ins  
one p l a t e  type feed/product exchanger; one p l a t e  
t ype  t r i m  heater;  one p l a t e  type  scavenge exchanger; 
one evaporator body w i t h  35 v e r t i c a l  leaves and 
i n t e r n a l  product tank; one c e n t r i f u g a l  b r i n e  r e c i r -  
c u l a t i o n  pump r a t e d  a t  5,200 GPN@ 6 0 - f t  head; b r i n e  
deaerat ion tank w i t h  packing; one scavenge vapor 
compressor, 355 ICFM; one steam compressor, 37,350 
ICFM; motor c o n t r o l  center; '  and ins t rumenta t ion  
modu 1 e . 

Spray Dryer System (34V-113). The bas ic  da ta  and a u n i t  d e s c r i p t i o n  f o r  

t he  spray dryer  system are  as fo l l ows :  

Basic Data: 

1nf.luent f low:  20 GPM 

Evaporat ive capacity: .  10,000 l b / h r  

Hot gas i n l e t  temperature: 800°F 

Dry s o l i d s  moisture content :  3% 

U n i t  Descr ip t ion :  ..The system conta ins  a spray tower 
w i t h  top-mounted feed atomizer wheel i n  t he  gas 
i n l e t  sect ion, anda 60° con i ca l  bottom sec t i on  s i x  
f e e t  diameter by 19 f t  9 in., a -p roduc t  cyc lone w i t h  
9.68. f t 2  i n l e t  area and r o t a r y  va lve  bottom d i s -  
charge. Fabr ic  f i l t e r  c o l l e c t o r  w i t h  6,750 sq f t  
f i l t e r  area and 99% c o l l e c t i o n  e f f i c i e n c y  i s  
included. An induced-draft  f a n  i s  prov ided which 
has a capac i t y  o f  20,000 ICFM a t  6-inches o f  water 
column s t a t i c  pressure w i t h  an o u t l e t  temperature of 
220°F. 

2.8.2 Process Desc r i p t i on  

The process i s  shown on Flowsheet 34-D-8-5. Cool ing tower blowdown and 

b o i l e r  blowdown i s  c o l l e c t e d  i n  t he  Blowdown Storage/ Equal i z a t i o n  ~ a n k  

(34D-130) p rov id ing  e i g h t  hours of surge capaci ty .  The combined b lowdown 

stream i s  pumped t o  two p a r a l l e l  Dual-Media F i l t e r s  (342-130 A and 0) .  

Ch lo r ine  and polymer i s  added t o  t h e  f i l t e r  feed  t o  c o n t r o l  b i o l o g i c a l  



growth and promote f l o c c u l a t i o n  o f  suspended s o l i d s  f o r  b e t t e r  cap ture  i n  

t he  f i l t e r  beds. F i l t e r e d  water f lows t o  a surge tank upstream o f  t he  RO 

system. Spent backwash f rom t h e  f i l t e r s  i s  re tu rned t o  High So l i ds  

Cool ing Tower (32E-102) s i de  stream sof tener .  

The RO system i s  used t o  concentrate t h e  d isso lved  s o l i d s  i n  t h e  f i l t e r e d  

blowdown stream by a f a c t o r  o f  about four .  L i q u i d  from the  RO feed tank 

i s  pumped through ten-micron Car t r idge  F i  l t e r  U n i t s  (342-131 A -through D) 

p r i o r  t o  e n t e r i n g  t h e  suc t i on  s ide  of t he  high-pressure RO feed pumps. 

S u l f u r i c  a c i d  (pH reduc t ion) ,  sodium b i s u l f i t e  (dech lo r i na t i on )  and 

sodium hexamethaphosphate ( a n t i - p r e c i p i  t a n t )  i s  added t o  c o n d i t i o n  the  RO 

feed. Four mu l t i -s tage c e n t r i f u g a l  pumps feed t h e  two-stage RO.modules. 

~ a c h  module handles about 420 GPM of feed and cons i s t s  o f  16 pressure 

vessels i n  t he  f i r s t  stage and 8 i n  t he  second stage. Water recovery i n  

permeate i s  about 75 percent and the  concentrate streams t o t a l  about 

200 GPM. Recovered water (permeate) i s  rou ted  t o  t h e  Low Sol i d s  Cool i n g  

Tower (32E-101) as p a r t i a l  makeup. 

Sodium z e o l i t e  waste and deminera l izer  waste a re  combined w i t h  t he  RO 

concentrate i n  the  Feed Tank (34D-136) upstream o f  the two Vapor 

Recompression Evaporators (34E-104 A and B). The two 225,000 GPD 

evaporator u n i t s  f u r t h e r  concentrate t he  wastes t o  a b r i n e  s l u r r y  by 

evaporat ion and recover  a h igh  q u a l i t y  d i s t i l l a t e  water product.  The 

wastewater feed i s  pumped through th ree  p la te - type  t i t a n i u m  heat 

exchangers t o  preheat t h e  steam above i t s  b o i l i n g  po in t .  Dissolved C02 

and oxygen a re  re leased i n  deaerators and the  h o t  waste stream discharges 

i n t o  t h e  evaporator sump. B r i ne  i s  c i r c u l a t e d  t o  t he  top  o f  t h e  heat 

t r a n s f e r  leaves and spread i n  a t h i n  f i l m .  As water evaporates from the  

b r i n e  f i l m ,  t h e  vapor i s  compressed by t h e  Vapor Compressor (34K-110) t o  

r a i s e  i t s  s a t u r a t i o n  temperature 6 t o  8OF above the  b r i n e  b o i l i n g  po in t .  

The compressed vapor i s  in t roduced i n t o  t h e  i n t e r n a l  sec t i on  o f  t h e  heat 



t r a n s f e r  leaves and condenses, p rov id ing  the  heat requ i red  f o r  evapo- 

r a t i o n .  The condensate i s  c o l l e c t e d  and pumped,out through t h e  feed/ 

product exchanger and t o  t h e  condensate storage tank i n  Steam Generation - 

and B o i l e r  Feedwater Treat ing  (P lan t  31). Concentrated b r i n e  from the  

r e c i r c u l a t i o n  1  i ne  i s  sent t o  t he  spray dryer ' feed tank. Water. recovery 

i s  about 92 percent. 

Concentrated b r i n e  from t h e  two evaporators i s  pumped f rom t h e  common, 

ag i ta ted  spray Dryer Feed Tank (340-138) t o  a  Spray Dryer Tower (34Y-107) 

and in t roduced i n t o  a  h o t  a i r  stream (combustion products)  by  an at'om- 

i z i n g  wheel. The h o t  a i r  con tac t i ng  the  d rop le t s  evaporates the  water 

leaving d ry  s o l i d  p a r t i c l e s  which are  c o l l e c t e d  i n  a  product  cyclone. 

Residual p a r t i c u l a t e s  i n  t he  cyc lone exhaust go through an induced d r a f t  

fan and i n t o  t h e  Fabr ic  F i l t e r  C o l l e c t o r  (34Y-109). Co l l ec ted  p a r t i c u -  

l a t e s  are  p e r i o d i c a l l y  discharged t o  the  products s o l i d s  l i n e ' f o r  

disposal.    he s o l  i d s  are  conveyed t o  a  storage hopper f rom which they  

are  loaded onto t rucks  o r  conveyors f o r  t ranspor t  t o  land d isposal  o r  

sale. 

2.9 Sani tary Sewage Treatment 

San i ta ry  sewage from the  var ious san i ta ry  f a c i l i t i e s  throughout t h e  com- 

p lex i s  c o l l e c t e d  i n  an underground sewer p ipe  network te rm ina t i ng  a t  t he  

c e n t r a l  sewage treatment f a c i l i t y  loca ted  downhill/downgrade from t h e  

p r o j e c t  f a c i l i t i e s ,  genera l l y  between the  r a i l r o a d  t racks  and the r i v e r  . , 

bank. To avoid excessively  deep excavations, w i t h  the  long sewer runs 

involved, there  i s  a  need t o  use several  sewage l i f t  s t a t i o n s  before the  

sewage reaches i t s . d e s t i n a t i o n .  A t  t he  te rmina l  end o f  ' the sewer network 

there  i s  a  f i n a l  l i f t  s t a t i o n  d e l i v e r i n g  feed t o  the  above ground sewage 

treatment p lan t .  

The san i ta ry  sewage treatment p l a n t  i s  a  package u n i t ,  pre-engineered, 

shop fabr icated,  knocked .down and reassembled i n  the  f i e l d .  I t  i s  an . 



above g.round i n s t a l l a t i o n  made o f  t h e  k i n d  used i n  many i n d u s t r i a l  p l a n t s  

and smal l  communities. It i s  s imple t o  opera te  and ma in ta i n  and has 

g rea t  f l e x i b i l i t y  o f  operat ion.  It can be operated e i t h e r  i n  t h e  "s tep  

aerat ion, "  "con tac t  s t a b i l i z a t i o n "  o r  "extended ae ra t i on "  mode depending 

on c o n d i t i o n s  i n  t h e  p l a n t  and opera to r  preference. The package u n i t  i s  

capable o f  hand l i ng  cons iderab le  v a r i a t i o n s  i n  incoming f l o w  and waste 
"s t reng th"  w i t h o u t  caus ing upsets o r  o f f - t e s t  e f f l u e n t .  

The s e t t l e d  e f f l u e n t  from the  t reatment  p l a n t  i s  c h l o r i n a t e d  and pumped 

t o  t h e  i n l e t  o f  t h e  a e r a t i o n  bas ins  o f  t h e  deo i l ed  wastewater t rea tment  

system f o r  a d d i t i o n a l - t r e a t m e n t .  U l t ima te l y ,  t he  t r e a t e d  s a n i t a r y  

wastewater i s  used as a  p a r t i a l  makeup t o  t h e  Low S o l i d s  Cool ing Tower 

(32E-101); 

2.9.1 Design Bas is  

The package t rea tment  u n i t  i s  designed t o  t r e a t  150,000 GPD o f  s a n i t a r y  

sewage w i t h  a  maximum f i v e  day BOD load ing  o f  250 pounds pe r  day. .It i s  

designed t o  meet t h e  Ten S t a t e  Standards, which i s  a  w ide iy  used bas i s  

f o r  mun ic ipa l  sewage t reatment ,des ign.  It i s  f u r t h e r  based on average 

per  c a p i t a  use o f  35 GPD o f  water  and 1,500 employees work ing t h e  day 

s h i f t .  

The average des ign feed  r a t e  through t h e  system i s  109 GPM. The system 

can t o l e r a t e  s h o r t  te rm h y d r a u l i c  load ings  o f  up t o  400 GPM, which i s  t h e  

design c a p a c i t y  o f  t h e  pump l i f t  s t a t i o n  ahead o f  t h e  t reatment  p l a n t .  

Should t h i s  peak f l o w  r a t e  l a s t  more than one hour, an aerated surge tank 

may have t o  be i n s t a l l e d  ahead o f  t h e  t rea tment  p l a n t .  Th is  w i l l  be 

s tud ied  i n  t h e  nex t  phase o f  t h e  p ro jec t .  

2.9.2 Process D e s c r i p t i o n  

The process i s  shown on Flowsheet 34D-13-7. 



34V-101 San i ta ry  Sewage Treatment'Package. The package cons is ts  o f  two 

above-ground concent r ic  c i r c u l a r  tanks, the  ou ter  one being d i v ided  . i n t o  

th ree  compartments t o  form an ae ra t i on  tank, an aerobic digester,  and an 

e f f l u e n t  ch lo r i ne  contac t  tank; and the inner  one forming the  s e t t l i n g  

tank. 

Sewage i s  pumped f rom the  L i f t  Sump (340-104) i n t o  t h e  inner  tank, Aera 
3  

t i o n  Basin (342-104). The volume o f  t h i s  compartment i s  7,160 f t  pro- 

v id ing  n ine  hours of de ten t ion  t ime f o r  t h e  design f low r a t e  o f  109 GPM. 

A i r  from the  A i r  Blower (34K-102) i s  dispersed by  spec ia l  d i f f u s e r s  

mounted c i r c u m f e r e n t i a l l y  around t h e  w a l l  o f  t h e  compartment. 

Digested. sewage over f lows the ae ra to r  i n t o  the C l a r i f i e r  (342-106) where 

suspended s o l  i ds '  s e t t l e  t o  t he  bottom and c l a r i f i e d  water over f lows c i r -  

cumferent ia l  we i r  i n t o  the Chlor ine Contact Tank (342-1 11). The 

c l a r i f i e r  i s  s ized f o r  a  minimum o f  f o u r  hour detent i 'on t ime  and a  r i s e  

. r a t e  of .  700 G P D / ~ ~ ' .  Sludge i s  removed v i a  a i r  l i f t  mechanisms f o r  

recyc le  t o  the  aera tor  and d e l i v e r y  t o  Aerobic Digester  (342-105). The 

a i r  l i f t s  are c y c l i c ,  being operated v i a  a  t imer. 

C l a r i f i e d  water i s  ch lo r i na ted  i n  t he  c h l o r i n e  contac t  tank t o  des t roy  

any remaining bacter ia .  This  tank has a  volume o f  3,360 gal lons.  It i s  

d i v ided  i n t o  th ree  compartments t o  f o r c e  f l o w  over and under and avo id  

shor t  c l r c u l  t i  rig. The ch lo r i na ted  water i s  forwarded t o  b io- t reatment  .. 
Chlor ine gas i s  au tomat ica l l y  c o n t r o l  l e d  by the Ch lo r i na to r  (342-1 12), 

which i s  s ized t o  d e l i v e r  up t o  30 pounds/day. Ch lor ine  supply i s  f rom 

c h l o r i n e  cy l i nde rs .  

The aerobic d iges te r  i s  a l s o  suppl ied w i t h  a i r  f r om t h e  3K-102 blower. 

Aerobic treatment prevents generat ion o f  bad odor by the  sludge. 

Digested sludge i s  pumped t o  the  wet ox ida t i on  r e a c t o r  f o r  f u r t h e r  

decomposition. Hold ing t ime i n  the  d iges te r  i s  f o u r  hours. Overflow 

f rom t h e  d iges te r  i s  pumped by an a i r  l i f t  system back t o  t h e  aerator .  



A Commi,nitor.(34Z-108) i s  prov ided on t h e  main sewage i n l e t  l i n e  t o  t he  

ae ra to r  t o  con t inuous ly  screen and reduce ' ( s i ze )  o f  a1 1  en te r i ng  mat te r  

t o  1/4 inch and l ess  f o r  proper opera t ion  o f  t h e  aerator.  

2.10 Cata lysts ,  Packings, and Chemicals 

I n i t i a l  1nventor.y ConsumptionRate - 
Chemical s  (pounds) ( 1  b/day) 

20 w t %  Caust ic So lu t i on  
(as 100%) 

S u l f u r i c  Acid 
(as 100%) 

Soda 'AS  h 
(as 98%) 

8.25% Sodium Aluminate 
(as 100%) 

1% Polymer So lu t i on  
(as 100%) . 

30% Sodium B i s u l f i t e  So lu t i on  
(as 100%) 

25% SHMP So lu t i on  
(Sodi um Hexametaphosphate) 

Powdered Ac t iva ted  Carbon 



2.11 U t i l i t y  Balance 

E lec t r i c i ty ,  kW 

Condition 

Operating 

Consumed 

7,294 

Steam, Ib/hr 

Leve 1 Consumed 

50 psig - 

Condensate returned: 5,560 lb/hr 

Condensate Received: 185,820 lb/hr . 

Water. GPM 

Generated 

- - 

Generated 

50,000 

Imported 
(Exported) 

Boiler Feed Water: 111 



RECEIVERS SEPARATORS C[NXNYITE CRWS 
2C-101 h 2C-801 5C-114 h 5C-214 

FRACTIONATOR 
FLASH ZONE 
I N  PLANT -17 

y- J 5 3  GP" 

4 6  GPU I 
WASTEWATER I 

1153 GPM 
TREATUENT 0 

1 

PLRNT 3 4  , 
+ - 

I 

PLANT 1 0  

PREFLASH VAPOR 

I 
FLASH VAPOR 

PREFLRSH DRUUS CONDENSATE DRUMS 
5C-112. 5C-212 

I . , , ,  
n .. 

FRACTIONATOR 
OVHD RECEIVERS 

I 
I 

S L O P  O I L  REWORK LOW PRESSURE 

FROM P L A N T  20 

I 
ACID GAS 

1 2  GPU 

I 
1155 GPM 

C PLANT 9 
STRIPPED AND 
DEPHENOLATED + + (SOUR) WATER 

AMMONIA . PHENOLS 
. 18087 L89/HR 8 5 6 6  LB6/HR 

(99.5% PURITY) 198.1% PURITY) 

1 ( :, 2 8  yJ 12% GPU @ I I) 
I 

DESALTED O I L  T O  FRACTIONATOR FEED 
DESALTERS I N  > 17.E-E-  I ) 

CONDENSATE PLANT 17 I - .  

N 
S: 

128 OPU I I I DESALTER EFFLUENT WATER 
.r I 

FLASH ORUU 
7C-105 

I 
I 

H.R.1 . I BECHTEL - 
I 

I 
I 
I 644 OPM 

A ' 9 

SOUR WATER 

RECEIVERS 

HYDROTREATER SKIMMED ! O I L  

TO! SLOP TANK 
:/PLANT 2 0 )  - N I L  DILUTE L 

lo 
I 

11 SOUR 
WATER 

SOUR WATER 644 GPM TANK(S1 

f 
- I N  . c 

1 GPM PLANT 2 0  

INCINERAT<R 
FEED TANK, 

IN PLANT 4i 
EMULSIONS h 

I 
I I n 8 5 4  GPM L _ _ _ _ _ _ _ _ 11 _ _ _ _ _ _ _ _ _ _ 

1 ii 

2 0  WTZ CAUSTIC 
SOLUTION 

4 8  BPM TANK I N  

GREY HATCR 

12C-056 

15 GPM u 17 GPU 

n 

I I I 
I 

6 0  P S I 0  725 PSIG - m 1 I m 1 t ,  I 2975 PSIG 

SKIMMED 
TP C' "D 7 

. -.... . -- - 
N I L  DmTm 

? 
I 

SOUR WATER 
TANK I N  

I 
1106 OPM - 1 .  PLANT 2 0  , . I1O6 OPn 1 

I 

I 
I 

I 

a ;RNK t 
I N  PI ANT 711 1 

I I SOUR VAPOR I SOUR VAPOR I 
3 7  GPU 8 1 7  GPM 

10/,/81 RCVISU) RAM 9 FEED ROI)TINC1 LKM vs Wk'L 

'/17/sl ISSUED FOR PHASE ZERO %=J ,, W L  

A "h/nu ISSUED FOR CLIENT APPROVAL 5.4 ~~ 
"0 0I.l " E Y l U r n  .. V' W. Ell.". 0- 

U L  UI1 

0sIIP"ED om- I 
s r n F A n  No. / A l d A l L b l ~ 4 \ l & l & I 6 I  

SUROE DRUMS 
. 
1' 

ASHLANOSYNTHETIC FUEL8. I IC.  US. OEPARTYENT OF ENERGY I AIRCO ENERGY COMPANY, INC. COOVERAllVE AGREEMENT 
NO. OE.FCOIIODR2OlI l  I HIOH INTERU. LOW TOTAL 2 0  ~ 1 %  NEUTiiAL- STRIPPED 

STREAM NAME PRESSURE PRESSURE PRESSURE CONCEN- CAUQTIC AN0 OEPHE- I I .f%R I I R & sOLuT1ON 1 1 N&?lED 1 
BECHTEL - 

NOTES : 1 
1.  GPM SHOWN IS FOR EOUIVALENT FREE WATER FLOY RATE. 

IRECKINRIOOE COUNTY 
BRECKlNRlDGE PHASE ZERO PROJECT KENTUCKY 

PROCESS FLOW DIAORAM 
SOUR WATER SYSTEM 

2.  WASH WATER IS SUPPLIED TO HAKE A CONCENTRGED 
SOUR WATER SOLUTION CONTAINING 8 WT): SALTS: 

3 .  ALL FLOW RATES CORRESPOND TO 16,500 TPD 
DRY COAL FEED. 

3 ' 0  0 3 - I 

4 5  ( 5 )  1,414 - .r _ I Y '  
& HCL 1.300 6 9  4. THIS NBOH RATE I S  DESIGNED TO NEUTRALIZE PHENOLICS 

AN0 POSSIBLE ORGANIC ACIDS, AND TO SPRING RMMONIA. .o.n o ~ m * o * o .  0 PHENOLICS 8,176 ' 4 3 1  2 8 1  8,888 - 8.888 127 h, 
REV. 

W - OTHER OROANICS 8,176 4 3 1  2 8 1  8.888 8,888 8.090 5 .  HCI RATE CORRESPONDS TO 0.1  WT% CHLORINE I N  COAL FEED. - 
2 Hz0 508.557 26.790 17.512 552,859 24.060 577.616 576,616 6. WATER FLOWIN6 FROM 7HESE ORUfl5 15 PRODUCED BY CHEMICAL 

HoVsroN 
TOTAL LBS/HR 570,402 30.048 19.640 620.090 30.075 650.165 591,568 REACTIONS I N  TUE LIQUEFACTION SECTlOrJ 'i 

@ l4ZZ ' 34-D-8-1 . 2 

1 
. 

.a X 8.  "D" SIZ. 



'; 340-1 10 
IACIO DRY TANK 
[""0X""EEP 

34V-103A8B 
DISSOLVE0 AIR 

FLOTATION SYSTEMS ! 34G-lllA8B 
I ALUM FEED PUMPS 

346-112A8B 
OIL TRANSFER PUMPS 

34Y-101 
nLun MIXER 
3/4 BHP 

346-114A8B 
CAUSTIC SODA 
FEED PUMPS 

0-1 CPM. 3/4 BHP 

340- 109 
CAUSTIC SODA 

DAY TANK 
60'0X72"OEEP 34K-103A8B 

AIR COMPRESSORS 
10 SCFM 2-1/2 AT BHP 50 PSIG. 

342-115A8B 
FLOTATORS 

30.5'0X7 'OEEP 340- 105 
ALUM DAY TANK 

342- 1 14 
OIL SKlMMlNG 

EOUIPMENT FOR API 
SEPARATOR 

34D-107 
POLYMER SOLUTION TANK 

60'0X72"OEEP 

34Y-104 
FLOCCULATION MIXER 

7'01A.. 1 BHP 

346-121A8a O ~ L Y  SLUDGE 

SUMP PUMPS-. 
25 GPM. 3 BHP 

346-120A8B 
I 

OAF BOTTOM 
1 SLUOGE PUMPS 
15 GPM, 1/2 BHP 

SKIMMED OIL 
COLLECTION 6 OEWRTERING 

TANK HEATER 
2.0 MM BTU/HR 

34G-119AaB8C 
RECYCLE PRESSURIZING 

PUMPS 
500 GPM, 25 BHP 

34C-101AbB 
AIR SOLUTION (1,000 GAL1 VESSELS 

340-1 11 
FLASH MIXER TANK 

5'0x1 1 'DEEP 

34D-113 
OlLY SLUOGE SUMP 
B'XB'XlO'OEEP 

340- 106 
FLOW SPLITTER SUMP 
20'XB'XlZ' OEEP 

340- 108 
SKIMMED OIL COLLECTION 

6 OEWATERINC TANK 
500 BBL, 12'OX24'HEIOHT 

342- 1 13 
1 API SEPARATOR 
2-CHANNEL. EA. S'OEEP 

XI1 'WIOEXl2O'LONG 

340-1 12 
FLOCCULATION TANK 

25'0XlO'OEEP 
AP1 SEPARATOR 
EFFLUENT PUMPS 

1,000 GPM, 20 BHP 

I 34G-llOA8B 34G-115AIB 
SCREW LIFT PUMPS SKIMMED OIL PUMPS 

100-1,100 GPM. 10 BHP 50 GPM. 1 BHP 

34Q-I0 I 
SURGE POND 

LlFT PUMP SUMP 

34G-116A8B 
API SLUOGE PUMPS 
10 GPM, 1 BHP 

346-116A8B 346- 120A 
34G-121AbB 

OlLY SLUDGE TO lNClhlERATOR 
FEED TbNK ) 42-0- 0-1 ) - 

1l 

A '"/o( ISSUE0 FOR PHASE ZERO 5 w=L 
.,no 

A ''PI& ISSUE0 FOR REVIEW/APPROVAL VI:, W r  
O, o.rr IT"- .v C". -. 'p.". Sm $; 

DTYOMED nn.w I 

ACHLINOSVNTW6TIC FUELS. IMC. US.0EQARTMLMTOF €MERCY 
AIRCO t N l R O Y  COMPANY. IMC. C I I O I t R I I I V L A ~ l l l t m L m l  

NO. Ot~FCOSdGURIOlll 

BRECKlNRlDGE PROJECT 



POLYMER FEED SYSTEM (I .............................................................. 
'I I 

34K-104 A-F 346-122 AIB 342-117 A,B,C 346-,123 A,B 342-118 342-119 340-114 346-125 A-C 1 346-124 A,B 346-161A,B 340-117 3;~-116 340-115 / 341-120fl-0 34K-105A.B 
MAROX AERATORS SLUDGE PUMPS '1 :$A!! \\:;S SLUDGE PUMPS F ILTER F I L T E R  I POLYMER SLUDGE CHLORINE FEEDER POLYUER TRANSFER PUMPS POLYMER ~ O L Y M E R  POLYMER I MEDIA F ILTERS F I L T E R  BACKWASH 

1 0  HP-EACH 1 0 0 0  GPM-40 BHP EACH (THICKENER1 THICKENER 1 0  LBS CLZ/HR FEED TANK FEE0 PUMPS I FEED PUMPS 1 0  CPM-1/2 HP ERCH FEED TANK MIX ING TANK STORAGE TANK 1 8 F T .  D I A .  EACH 
2 0 0  GAL. 2 0 0  GAL. 1 0 0  CRL. I 

A I R  BLOWERS 
5 GPM-1/2 HP EACH 1 0 ' 0  60X70X15 F p  1000.GPM-50 HP EACH I I GPM-3/4 HP EACH 

I I 
34Z-I16 A,B,C L - - - - _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~  I 

346-126 FILTER A,B 

AERATION BASINS BACKWASH PUMPS 
80X30%18 il EAC H 1 7 5 0  GPM-10 HP EACH 

340-1 15 

I POLYMER 

346-124 A.0 340-117 346-161 A.0 ! 340-116 u7v 
OXYGEN 

PLANT 15  > 
I 

34K-104 A-F A A 

\ 
1 

U T I L I T Y  WATER 

WRSTE ACTIVATED SLUOGE TO WET 

6 x l ~ ~ l - l O N  P M C T O R  

STREAM NO. 

API-DRF CLARIFIER CLARIFIER SPENT T R ~ A T E D  WASTE 
EFFLUENT UNDERFLOW EFFLUENT BACKWASH EFFLUENT SLUDGE 

FLOW IGPMI < 1 9 5 0  lUU0 1 9 5 0  7 5 0  1 9 5 0  4.9 ,. 0 rn  0-0 

COD fMG1L)  4 8 0  7 2  7 2  15,000 
BOD ( v ~ / L )  2 1 0  2 1 2 1 7,500 
SS ( M ~ / L )  38 10,000 <I 30,000 
TDS t f l G l L )  

ASHLANOSVNTHEIIC FUELS. INC I A I I C O  ENERGY COMPANV, INC. 

U.S. OEPARTMENT OF ENEROV 
COOPERATIVE AGREEMENT 
NO. OE.FC05d00R10717 I 

BRECrlNRlflljl coUNTV BRECKINRIDGE PWAsE ZIRn  PROJECT^^ KENTUcKV 

PROCESS FLOW DIAGRRM 
PLANT'34 - SEWERS FIND WWT 

DEOILED WRSTEWATER TREATMENT I 
HOUSTON 

14222 34-D-8-3 



I . I ,  

! 
I I \ .  

WET MlWATlOh)  SY5lEM 

r---------- 1 II 

1 
I I PAC FEED ,SYSTEM PAC - ACTIVATFD SLUDGE SYSTEM 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - 7  I r----------'----------------- 

I '  I 
34D- 1 18 34K-114AP 1 I 342-121A.B.C I 

I 340-119AiB 346-127AsB 1 I 342-123A-E I: 346-128A.B 1 
EQUALIZATION TANK OXYGEN SUPPLY 1 I PAC STORROE PAC FEED PUMPS I I AERATION BCSINS SLUDGE RECYCLE PUMPS I 

36.334 BBL COMPRESSOR 1 
I I I 1 785 FTa EACH 10 GPM. 3/4 HP I I 30X160XlB FT . 

I I I '"1 1100 GPM. 40 HP EACH I 
SEE NOTE 11) 

I I 
I 

I 1 340-120 I 
I 

L---  - ------ -2 342-122AsB 1 I 34: -433- /WAIF 346-129A.B I 

I PAC SLURRY TANK PAC FEEDERS . I I AERATORS HASTE SLUOGE PUMPS I 
1 400 GRL. 2000 LBS PAC/HR I . I 3 0 UNITS [ 60 GPM. 2 HP EACH I 

I 
I 10 HP EACH I 

I I 
L _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - d  I I 

I 34Z-124A-C ; I 
CLARIFIERS I 

I 50 FT DIAMETER EACH I 
1 

L - - - - - - - - - - J - - - - - - - - - - - - - - - - - d  

PAC FEED SYSTEM / r----------------------------------- 
1 : 

I 
r - - - - - - - - - - - ' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I  / 

1 I 

I !  
I 

I  
I  I  I 1 ,  

I I 340-119AaB I 1  
STEAM 4 342-121A 

I  I 
I  I I  \/ I ' 
I  

I I  
340-120 

I  

I,L 
I 1 

I  
VENT 4 

I 1346-127A1B 1.1 
I  I  
I ( 1  342-122A.B 1 ;  
I WATER - HATER 

I  ' 1 ------------------------------------ - 4  
r---- - - - ---- --- --- I 

STRIPPED-EXTRACTED ZlMPRO 
SOUR HRTER REACTOR - I  - I 

7 
, I  I PAC ACTIVATED SLUDGE SYSTEM I , 

fL Fi---TKEATklENT EFFLUEUT 
TO R L T S  F E W  TAMK W-C-:81 . --- 

--J,:..;-r-A-O ) . .. - .  

- 92-1210 

= ?4z-IPIC 

WAS + SPENT PAC 

346-129A.B - 

I 

I 

1. 342-121 - WET . OXlOATION SYSTEM 
(THREE IDENTICAL TRAINS): 

[HIGH PRESSURE PUMP. REACTOR, HEAT EXCHANGERS* 
GAS-LIQUID SEPARATOR. SCRUBBER. COMPRESSOR. 
AN0 CONTROL) 

DESIGN BASIS 
1124 GPM. 21.000*/HR COO. 
85% COO REDUCTION. 

I 



, , 

! !. 
34V- 10s 34V- 1'06 i 34~-107 34V- 108 34V- 109 , r - - - - - - - - - ,  34V-110 ------------, 34V-ll lAbB 

r - - - - - - - - - ,  r - - - - - - - - - ,  r -  - - - - - - - - -  - - - - - - - - - - >  r - - - -  - - - - -  1: 34V- 1 12AbB 
r - - - - - - - - - - - - - - - - - - - - - -  34V-113 

7 - - - - - - - - 1  

340- 130 I 340-131 1 1  342-129 342-130A68 1 346- 143 1 340-133 1 1  340-134 1 1  340-135 1 134Z-131ABBBC~Df 340-136 f 3 4 ~ - l b l ~ b B  340-137AbB i ,340-138 1 341-107 I 

BLOWDOWN STORASE/ I POLYMER I ' I - I '\ . OWL-MEDIA FILTER I SULFURIC ACIO TANK I 1 N d S O a  SOL-N. TANK f I SHMP SOL'N. TANK f I CARTRIOBE FILTER UNITS I VRE FEED TANK I FEEO/PROOUCT OEAERRTOR 
2 2 . 5 V X 4 0 W  2 2  .5.lX22-1/4.H 22.5'#X40.H 40-IOU SUPP 3 4  C6'0X24 W EXCHPNSER 

I SPRAY ORYER I SPRAY ORYER I 
EQURLIZATION TANK I SOLUTION TANK I I CHLORINATOR WITH I FILTERS I BACKWASH PUMP TANK 

ELEMENTS 1 168.000 GAL. CAP. I 
FEEU TANK M/ ATOMIZER 1 

4 5  h 9 Y X 4 0  'H 3SU#X60'H I I DIAPHRAGM INJECTOR I I Wm#X54.TT I 6 0 0  0PM CAP. G 1 5  P S I  1 5 0  QAL. CAP. I 1 30 GAL. CAP. I I 5 0  GAL. CAP. I I 
I I CONE ROOF I 1 1 7 ' - 6 V X 1 6 W  1 10.000 LB/HR I 492.000 QAL. CAP. 1 2 5 0  SAL. CAP. I I 7.5-150 LB/D CP. I 1. 7.1 BHP I I I I I I I 1 26.750 GAL. CAP. I EVAP. CAP. I 

CONE ROOF 346-141 I 1 346-142 1 1!:-34K-108 1 340- 132 1 346-145 1 1  346-146 1 1  346-147 ~ ~ ~ ~ G - ~ ~ ~ A B B B C B D  I 3 4 ~ - 1 5 0 ~ & 8  1 34Y-106 1 34Y-108 1 
346-140A&B 1 - I I I I/. F?LTER'BACKWASH I R.O. FEEO TANK I H~SOI FEED PUMP f I NaHSOa 0.2-3.7 FEED W H  PUMP I I SMP FEED PUP I R.O. H.P. FEED PUMPS 346-149AAB f WINE EQRL FWMP 

I FEED TANK . 36'-3'9X32'H . 1-20 SPH 0.5-11 QPH I f 220 BPM CAP e 5 4 0  PSI I VRE FEED pumps I SZOOGPM CAP 
PRODUCT CYCLONE 

FEED PUMP I I WITER PUNP AIR BLOMER 
I 8 1 2 5  PSI. 1 /4  HP I 1 B 125 PSI. 1 / 4  HP I l 0 12S PSI. 1 / 4  HP I 1 5 0  BHP 

AGITATOR ' I M/ ROTARY VALVE I 
PUMPS I 3-30 SPH. 1 / 2  HP I I 1 0  6PM CAP. I 1 1 0 0  SCFM A 3 0  P S I  I 450 SPM cnp. 246.000 SAL. 1 7 5  SPM CAP. 6' 26 I .  I S  HP 

I CONE ROOF 
6 ' l X 1 9 * 9 W  I 

a so PSI I I e ~ z s p s ~  I . l .  , 
1s HP I I I I I I I 6 1 3 5  PSI I g5 ~p I I 

16.7 BHP 1 34Y-1.05 , I 2-112143- I 1 346-144AbB 1 I I 1 1  
I ' 342-132AbB f 22.5 e n p  I 

L - - - - - - - - -  J U - - - - - - - - -  J L _ - - - - - - - - -  ., L - - - - - -  - - - a  - - - - - -  2 I I 34K-llOAbB 1 34G-l52A,B: 34K-111 f 
I POLYMER' I CHLORINATION 1 MEDIA FILTER R.O. L.P. SULFURIC ACID SODIUM BISULFITE SODIUM R .O MODULES 

2-STAGE UNITS I ! 
I 

VAPOR COMPRESSOR I ORYER FEEO PUWP 1 INDUCE0 
TANK MIXER ' SYSTEM SYSTEM HExflME~flPHOSPHATE I 16-1ST STAGE I 37.350 ICFM CAP. 2 0  SPM CAP. FEEO PUMPS FEED SYSTEM FEE0 SYSTEM 

4 5 0  QPM CAP. a 3 0  P S I  0 3.8 P S I  
ORAFT FAN I 

. 1 3 6 0  RPM. l / 2  HP I FEED SYSTEM 
I W/6-B.#X40.L ELEMENTS' I 

I 
11.2 BHP I 7 5 5  BHP 

B 1 3 5  P S I  1 20.000 SCFM CAP. I 
L - - - - A  I POLY ETHER/AMIOE I 

5 BHP S.P.=S'W.C I 

I MEMBRANES I I 34E-104AbB 34G-151AbB 1 340-139 1 25 BHP 1 
POLYMER FEEO .. ,. 

SYSTEM L - - - - - - - - - - - -  A EVAPORATOR BODY DISTILLATE Pump . f I 

" .  REVERSE OWOSIS . I 225.000 SPO CAP. 
SOLIDS 

1 7 0  6PM CAP. 
SYSTEMS G 6 5  P S I  

STORASE BIN 1 34~-109 1 
341-105 B'#XlO'H 

D lST l  LLATE 1 5  BHP 1- - - - - - -_-_ _ _ _ _ _ _ _ - -  'I v CONICAL M T O ~  I FAF!:~::&~T. ; 

, 

, 
VAPOR RCCOMPREIIION EVAPORATOR SYSTEMS 6 7 5 0  FT 

I FILTER AREA I 

SPRAY ORYER 
SYSTEM .. 



. SODA ASH FEED SYSTEM POLYMER FEED SYSTEM 

I 342'1 02 
REACTOR 

CLARIF IER 
35-Fy .  D I A .  

I 

I 
1 340-102 1 
I SODA ASH I 
I TANK I 
1 2 0 0  GAL. I 

I 346-103 1 

346-104A8B 
SLUDGE PUMPS 

50 GPM 
1.0 BHP 

1 342- 103A8B .: . , 346-106 
I M E O I A F I L T E R S  - F I L T E R  BACKWASH I 

TWO. 6 6 "  O I A .  .', PUMP 
I 7 1 2  GPM 

I 5 BHP I 
I 

I I 

C L A R I F I E D  
EFFLUENT Pumps 

2 5 0  GPM 
1 0  BHP 

I POLYMER MIXER I 
I 3 / 4  HP I 
I 3 5 0  RPM I 

SURGE B A S I N  
LIFT Pumps 

2 5 0  CPM 
2 . 5 B H P  

I I 
I I 

I 34K-101 , 340-103 1 
I F I L T E R  BACKWASH FILTER 8 A C K W A S H  
I A I R  BLOWER MAKf-UP TANK I 
1 1 0 0  SCFM G 3 0  P S I G  6 F T  UI6ki175 fT.  DIA I 
I 1 5  BHP I 

I POLYMER I 
SOLUTION TANK 

I 64'HIGHX52'DIA. I 
4 0 0  GAL . NOM. CAP. 

I I 

I SODA ASH I 
FEED PUMP I 0-0.1 GPM I 

1 / 4  HP 
I I 

34J-101 I 
I 

FEED PUMP I CONTROLLER 
POLYMER I FEED Pump I 

0-0 .5  GPM I 
I 3 / 4  HP I 

U T I L I T Y  WATER 

34D-101 346-102 340-102 3 4 6 - l a  

I 
C 5 P  RUNOFF I1 > CFF  SIT^ 

t (FROM SURGE BASIN) 346-101A8B 

342- 102 
AT RIVER WATER 
TREATMENT PLANT1 

346-104A&B 

342- 103A 342-1038 L OFF 5!TE 
TREATED CSP RUNOFF 

I I 1 TO UTILITY WATER POND 

ISIILUIOGVNTllClIC FUELI. INC. I AIRCO ENERGY COMPANY, INC. 
US.OEPARTUENlOF EYEROV 
COOPERATIVE AGREEMENT 
NO. OE.FCO5dMRZOlIl I .  



!! i I I 

I 34K-102A&B 342- 109 342- 107 - 342- 104 342- 105 346- 109 342- 1 10 346- 108 342-1 12 342- 106 34~4111 34G- 107 A, 6 34 D -  I04 
I A I R  BLOWERS COMMINUTOR AIRLIFT SY$TEM AERATION AEROBIC DIGESTED SLUDGE FROTH FROTH SPRAY CHLORlNATOR CLARIF IER CHLORINE I PdMPS 

COMPARTMENT DIGESTER DRAWOFF PUMP SPRAY SYSTEM FEED PUMP CONTAC?2NK- 1 SEWAG? LIFT L - - - - - - - - - - - - - - - - - - - , - - - - - - -----I 
- - - -  -- ---- -------  

1 SUMP 
I 

A I R  
I 

U T I L I T Y  WATER 
I 1 

h A Y Y 1 

U.S. O E I A R T M E N I  O F  ENERGV 
COOPERATIVE AGREEMENT 
NO. OE~FCUSdUORZO7II I 

BRECKINRIDGE PROJECT 
IIII~LSI~IIIYGE COUNTY P ~ A S E  ZERO KENTUCKV 

P a  X a 1  ..D" SIZE 

NOTES : PROCESS FLOW DIAGRRM 
PLANT 34 - SEWERS RND WWT 
SRNITRRY SEWAGE TRERTMENT 

I. THE SANITRRY SEWAGE TREATMENT PRCKRGE 
VI 
(L STREAM NO. 

ly m 

HOUSTON 

1 6  I 
ORANING na 

34-0-8-7 

me" 

1 

htHnBE ; COMPONENT \ 
FLOW 1AVE.I IGPMI 1 0 6  
FLOW 1MRX.I IGPMI 4 0 0  

I; TSS lMG/L l  1 7 5  
8 0 0  IMG/LI  1 8 0  

D:fE:iED 
2 
5 

15,000 
5 0 0  

I S  COMPOSED OF THE FOLLOWING ITEMS: 
TREATED 

SANITARY 
SEWAGE 

1 0 4  
2 0 0  
3 0  
2 5  

I A  - COMMINUTOR 1 ' B  - RERATION RASTN 
IC - CLARIFIER 
' 0  - CHLORINE CONTACT TANK 
IE - AEROBIC DIGESTER 
F - FROTH SPRAY SYSTEM 

(G - ELECTRICAL CONTROL SYSTEM : j 





"3 POLYMER FEED SYSTEM 
L A R T R I ~ E  FILTER 

5 Y  5TEM 

34V-l04A,B,C 
2 STAGE R.O. SYSTEM 

SEE NOTE ( 1 )  
- - - - - - - - - - - - - -  

I 
N ~ H S O ~  FEED SYSTEM POLYqHOSPHATE FEED SYSTEM pH CONTROL SYSTEM 

- - - - - - - - - - . 
1 34D-121 I 342-1 25  ,? I . 3 4 D - 1 2 2  1 I 342- 127A-D I 
I F I L T E R  FEE0 TANK 1 CHLORINE FEEDER POLYMER I C A R T R I O E  I T S  I 

40X60X l5FT 5.5 LBS C /HR' - I STORAGE TANK . ' I 2 5 0  OPM EACH I 
I C-El€ I 1 0 0  GAL. I . I  
I I I I .  I 

I I 346-134A-6 1 

R.O. FEED PUMPS . I 1 8 0  GPM. 9 0  HP EACH I 
6 0 0  q S I  

I I 

I 34D-125 
NaHSm I STORAGE TANK 

5 0 0  GAL. 

346-135 1 j 34~-1127 
NaHSOa I POLYPHOSPHATE 

TRANSFER PUMP I STORAGE' TANK 
5 GPM, 1 /4  HP I I 5 0 0  GAL: EACH 

I .I I 

I 34D-129 1 1 ACID FEED TANK I 
6 0  GAL. 

I I 

POLYPHOSPHATE I 

TRANSFER 5 GPM, 1 /4  PUMPS HP f 
I 

1 342-126A1B 1 
I MEOIA F ILTERS 
I 8 F T  DIAMETER EACH I 

1 34D-123 ' 346-133A.B 
I I 342-128A.BnC I I34D-126ApB . 346-136A,B f I 3 4 ~ - 1 2 8 ~ . ~  346-138AaB 1 1 346-139A.B 1 

, .  POLYMER I I CARTRIDGE F I L T E R  PUMPS I I R.O. MEMBRANE UNITS I I NaHSOs NaHSOa 
I M I X I N G T A N K  I I l l O O G P M . 9 0 H P E A C H  I I 3 TRAINS SOLUTlON TANKS FEE0 PUMPS . I FEED PUMPS I ACID FEED PUMPS 

I POLYPH~SPHATE 
MIX INGi  TANKS 

POLYPHOSPHRTE I 

1 0 0  GAL. I 
I 

3 6 0  GPM EACH f ZOO GAL. EACH 1 GPM. 1 /4  HP I 1 2 0 0  GAL. EACH 1 GPM, 1 / 4  HP I I 0.25 GPM. 1 /4  HP I 

I I L -------- 4 I I 
I I 

1 346-131A1B 1 
I FILTER FEED Pumps 
I I 1 0 0  GPM, 5 0  HP EACH I 

1 34D-124 1 I POLYMER FEEO TANK I 
1 0 0  GAL. 

L - -'- - - - - - - - - - - - - - - - - - -, L - - - - - - - - - - - - - - - - - - - - - - J  I . I 

1 34J-102 1 
I I ,. pH CONTROLLER 

I 
I 
I 

I 
I 

1 
I 346-130A1B 1 1 POLYMER FEEO PUMPS I 

1 GPM. 3 / 4  HP 
I 

I 
FILTER.  

I 

I 1 7 5 0  BACKWASH GPM, 1 0  PUMPS HP EACH I I 

4 34D- 127 

WATER 1 
I 34K-106A1B I 

F I L T E R  
I BRCKWASH BLOWERS I 

HzSOb FROM 
STORAGE TANK - - - - - - - - - - - - - - - -  - -  - - - - - - - -  - -  -I I I I 

\ / N ~ H S O ~  FEED SYSTEM 
I 

1 

p H  CONTROL SYSTEM 
4 

I 

340- 125 

I 
I 
I 

' 
WATER 

I 

34ZL;l25 
I 

CHLORINE FROM 
STORAGE TANK 

I 342-126A.B I 
I I 

1 I 342-1 28A I B c CL BRINE TO 

I 
EVAPORATOR 

3 4 0 -  I Z I  346-131AaB 346-133ApB t 
C ,I 34-0 -8 -8  ) 

PAC 010- TKEATNENT 

I 1 1  1 
8 

34J-102 
I PERMEATE TO 

1 0  C.T. 32-0-9-2 MAKE-UP 

342-127A-0 
-i 

340-122  2-STAGE REVERSE OSMOSIS SYSTEM 

346-132A1B 
34V-l04A,BpC 

LARTRlDGE fl LTEF? SYSTEM 

I 1 F I L T E R  BRCKWASH WATER 

I TO AERATION 
BASINS 

.I 34-0-8-4 

Y 

A "181 ISSUED FOR PHRSE ZERO 

A 1Y8~80 OESlPN BRSlS L EPUIPHENT TRKEOFF 
qg &:TI( 
L K H  

*0. 0.n nE"ts,om 0. 'W' m. r"0.a. 2% =; 
ASHLANOSYNTHETIC FUELS. INC. 
AlRCO ENERGY COMPANY. INC. COOPERATIVE AGREEMENI 

NO. OE~FCOSdOOA10111 

BRECKINRIOGECOUNTV 

I -'. \ OE"R"""0N ~LARIFIKR EFFLUEN I' "1;;;:;o 1 FLO~H I WINE I PERMEAT". FILTER 1 
TO R 0 FROM R.O. PROM R.0 BACKWASH 

NOTE : 
1. 34V-104A.B.C - 2-STAGE R.O. SYSTEM 

6 FEEO PUMPS - 1 8 0  GPM, 9 0  HP EACH. 6 0 0  P S I  
3 TRAINS OF R.O. MEMBRANE UNITS. 3 6 0  GPM EACH 

L E O M  r 

1,. PAC = POWDERED ACTIVATED CARBON 

2 .  RO = REVERSE OSMOSIS 

DESIGN BASIS  
1 1 0 0  CPM FEEO 

* 9 5 X  SALT REJECTION 
- 7 %  WATER RECOVERY 





9 3  EPM SOUR WATER I 
PLANT 3 

SKIMMED O I L  
TO SLOP TANKAQE 

. lPLT .  2 0 1  

4 
AMMONIA 
PRODUCT 

4 
ACID GAS PHENOL 

NORMALLY NO FLOY TO PLT. 1 0  PROOUCT VENT SFY STEAM 0 2  PAC 0 2  
C A A A A 4 9 0 0  ( 32 -~ -5 -1 )  

PERMEATE TO LON SOLIDS C.T. 

i EPM SOUR WATER I 

1 1 1 1 
___C 

- 

S.M. EDUALIUITIOll 34-D-B-9 
PLANT 4 

Q T Z T  DI$F 6 4 4  DPM 8 7 4  
WATER MASH 

1 1 0 6  ym 1 1 0 6  1 1 5 5  STRIPPINE 1153 TANK 1 1 5 3  1 2 1 9  
MET 

',,XI,,ATION 
1 2 0 9  PAC 

C C 010-  
1 1 7 5  

rn + 
1 1 5 0  

4 -- FILTRATION c TWO 
I INCLUDINQ 

' TREATMENT 
PEUTRALIZINGWRTERI EXTRACTION 

1 9 - ~ - ~ - \ , 2 , 3  1 1 34-0-8-41 34i~-F1 134 -~ , -8 -91  ?\ A 1 W.A. SLUDGE 5 

- 
DESALTINO 

(PLANT 1 7 1  

PLANT 2 
5 3  QPM SOUR WATER 

4 8  QPM SOUR WATER 
PLANT 5 

. , 

1 3 0  QPM SOUR WATER J 
1 EPM HATER 

SLOP O I L  J 

I : I 
ADDITION 

WATER SUPPLY I 1 

DIGESTED SLUDGE 2 

2 5  EPM DISTILLATE 
CONDENSATE STEAM TO 9FW TK. Hzo IN 

I ; 
t tVENT GASES 

1 
SALT TO BRINE VRE 

CRYSTALLIZER FEED 
134-0-8-5) TANK r 1 

(34-0-8-5) 

RECYCLE CENTRATE J 1 u 
,I 

LEACHRTE b 2uu 11)  
RUNOFF FROM J 
LAND F I L L S  300 

SW - SOUR HATER 1 SHEET 2-- 
PAC - POWERED ACTIVATED SLUDGE 

PROCESS/OILY/SANITRRY 
C .T .- COOLING TOWER 1 UFISTE YRTER TREATMENT 

N 

4 

m 
, , 

l a. X a. "0" SIZE 

1 101 - INCLUDES O I L  ! 1- - R.0.- VRE- REVERSE VAPOR RECOMP~IION OsMoslS EVAPORWION HOUSTON lo 1 1, 50-D-B- 15 1 

I D O * -  DI.W*O YO II" 





I T E M  NUMBER I T E M  DESCRIPTION 

WASTE WATER TREATMENT 
SYSTEMS 

POLYMER SOLUTION TANK 

SODA ASH SOLUTION TANK 

F I L T E R  BACKWASH MAKEUP 
TANK 

.SEWAGE L I F T  SUMP 

ALUM DAY TdNK 

FLOW SPLITTER SUMP 
O I L Y  WYT 

POLYMER SOLUTION TANK 

SKIMMED O I L  SETTLING 
TANK 

CAUSTIC SODA DAY TANK 

THE BRECKINRIDGE PROJECT 

I 

PHASE ZERO 
: MAJOR EOUIPMENT L I S T -  14222 

A C I D  DAY TANK 



THE BRECKINRIUGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  DESCRIPTION 

FLASH H l X  TANK 

FLOCCULATION TANK 

F I L T E R  FEED,TANK 
, . 

POLYMER STORAGE TANK 

POLYMER M I X I N G  TANK 

POLYMER FLED TANK 

YET O X I D A T I O N  FEED/ 
E Q U A L I Z A T I O N - T & N K  

PAC STORAGE TANK 

PAC STORAGE TANK 

PAC SLURRY TANK 

F I L T E R  FEED TAMK 



THE BRECKlNRlDGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  DESCRIPTION 

POLY. STO. TK. STRIPPED/ 
EXTRACTED SOUR Y . T .  

POLY. M I X .  TK. STRIPPED/ 
EXTRACTEO SOUR Y.T. 

POLYMER FEEO T A M  

SODIUM B I S U L F I T E  STORAGE 
TANK 

SODIUM B l S U L F l T E  
SOLUTION TANK 

SODIUM B I S U L f l T E  
SOLUTION TANK 

POLYPHOSPHATE STORAGE 
TANK 

POLYPHOSPHATE M I X I N G  
TANK 

POLYPHOSPHATE M I X I N G  
TANK 

A C I D  FEEO TANK 

BLOWDOWN STORAGE/ 
E Q U A L I Z A T i O N  TANK 



THE BRECKI NRlDGE, PROdECl 
MAJOR EQUlPMENT L I S T  SORTED BV SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EOUIPMENT L I S T - I 4 2 2 2  

I T E M  NUMBER 

VRE FEED T b M  

SPRAV TOWER FEED TANK 

SOLIDS STORAGE BIN 

VRE FEED TANK 

STORAGE B I N  

STORAGE B I N  

SKIMMED O I L  TANK 3 4 0 - 1 0 8  
HEATER 

SURGE B A S I N  L I F T  PUMP 

SURGE B A S I N  L I F T  PUMP 

POLYMER FEED P U W  



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER 

3 4 6 -  1 0 3  

I T E M  DESCRIPTION 

SODA ASH FEED PUMP 

SLUDGE PUMP 

SLUDGE PUMP 

C L A R I F I E D  EFFLUENT PUMP 

C L A R I F I E D  EFFLUENT PUMP 

SEWAGE L I F T  PUMP 

SEWAGE L I F T  PUMP , 

DIGESTEO SLUDGE 
ORAWOFF P u n P  

SURGE/EQUALIZATION 
B A S I N  L I F T  PUMP 

SURGE/EQUALIZATION 
B A S I N  L I F T  PUMP 



THE BRECKINRIUGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L l S T r 1 4 2 2 2  . 

I T E M  NUMBER 

ALUM FEED PUMP 

ALUM FEED PUMP 

O I L  TRANSFER PUMP 

O I L  TRANSFER BUUP 

POLYMER FEED PUMP 

POLYMER FEED PUMP 

CAUSTIC SODA FEED PUMP 

CAUSTIC SODA FEED PUMP 

SKIMMED O I L  PUMP 

SKIMMED O I L  PUMP 

A P I  SEPARATOR SLUD6E 
PUMP 



THE BRECKINRIDGE PROJECT 

MAJOR EOUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  DESCRIPTION 

A P I  SEPARATOR SLUDGE 
PUMP 

A P I  SEPARATOR EFFLUENT 
PUMP 

AP1 SEPARATOR EFFLUENT 
PUMP 

API SEPARATOR EFFLUENT 
PUMP 

A C I D  FEED PUMP 

A C I D  FEED PUMP 

PRG PUMP 

DAF BOTTOM SLUDGE PUMP 

DAF BOTTOM SLUDGE PUMP 

O I L Y  SLUDGE SUMP PUMP 

O I L Y  SLUDGE SUMP PUMP 



THE BRECKINRIDGE PROJECT 
MAJOR EOUSPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EOUIPMENV L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  DESCRIPTION 

C L A R I F I E R  S L W G E  PUMP 

C L A R I F I E R  SLUDGE PUMP 

THICKENER SLUDGE 
BUMP 

THICKENER SLUDGE 
PUMP . 

POLYMER FEED PUMP 

POLYMER FEED PUMP 

F I L T E R  FEED PUMP 

F I L T E R  FEED PUMP 

F I L T E R  FEED PUMP 

F I L T E R  BACKWASH PUMP 

F l L F E R  BACKWASH PUMP 



THE BRECKINRIDGE .PROJECT 

MAJOR EOUIPMENT L I S T  SORTED BY SEOUENCE NUMBER 

I T E M  DESCRIPTION I T E M  NUMBER 

PAC FEED PUMP 

PAC FEED PUMP 

SLUDGE RECYCLE PUMP 

SLUDGE RECYCLE PUMP 

WASTE SLUOGE PUMP 

WASTE SLUOGE PUMP . 

POLYMER FEED PUMP 

POLYMER FEED PUMP 

F I L T E R  ,FEE0 P U W  

F I L T E R  FEED PUMP 

FILTER BACKWASH 'PUMP 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  



THE BRECKINRIDGE PROJECT 
MAJOR EOUlPMENT L I S T  SORTED BV SEQUENCE NUMBER 

PHASE ZERO 
.MAJOR EOUIPUENT L I S T - ( 4 2 2 2  

I T E M  NUMBER I T E M  DESCRIPTION 

F I L T E R  BACKWASH PUMP 

CARTRIDGE F I L T E R  PUMP 

CARTRIDGE F I L T E R  PUMP 

SODIUM 5ISULF. ITE 
TRANSFER PUMP 

SODIUM BISULFKTE FEE0 
PUMP 

SODIUM BISULFKTE FEED 
PUMP 

POLYPHOSPHATE TRAMSFER 
PUMP 

POLVPHOSPHATE FEED PUMP 

POLYPHOSPHATE FEED PUMP 

ACID  FEED PUMP 

A C I D  FEED PUMP 



MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 
THE BRECKINRIDGE PROJECT 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

F I L T E R  FEED PUHP 

F I L T E R  FEEO PUMP 

F I L T E R  BACKWASH PUHP 

R .  0. LOW PRESSURE FEEO 
PUMP 

R. O. LOW PRESSURE FEED 
PUMP 

VRE FEED PUMP 

VRE FEED W M P  

DRVER FEED PUMP 

DRVER FEEO PUMP 

VRE FEED PUHP 

VqE FEED PUMP 



THE BRECKlNRlOCE PROJECT 
MAJOR EOUPPMENT L I S T  SORTED BY SEOUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  DESCRSPTION 

POLYMER SOLUTION 
TRANSFER PUMP 

POLYM'ER SOLUTION 
TRANSFER PUMP 

BACKWASH A I R  BLOWER 

A I R  BLOWER 

A I R  BLOWER 

AERATION EOUIPTMENT 

AERATIOM EOUIPTMENT 

AERATION EOUIPTMENT 

AERATlOM EOUIPTMENT 

AERATION EOUlPTMENT 

AERATION EOUIPTMENT 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMEI": L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

F I L T E R  BACKWASH 
A I R  BLOWER 

F I L T E R  BACKWASH 
. A I R  BLOWER 

F I L T E R  BACKWASH BLOWER 

F I L T E R  BACKUASH.BLOWER 

OXYGEN COMPRESSOR 

OXYGENCOMPRESSOR ' 

SANITARY SEWAGE 
TREATMENT PACKAGE 

DISSOLVED A I R  F L O T A T I O N  
SYSTEM 

D I S S O L V E 0  A I R  F L O T A T I O N  
SYSTEM 

REVERSE OSWOSlS SYSTEM 

REVERSE OSMOSIS SYSTEM 



THE 5RECKlNRlOGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED 811 SEQUENCE NUMBER 

PHASE ZERO . 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  DESCRIPTION 

REVERSE OSMOSIS SVSTEM 

POLYMER FEEO SYSTEM 

CHLORINATION SYSTEM 

MEDIA F I L T E R  SVSTEM 

SULFURIC ACID  FEEO 
SVSTEM 

SODIUM B I S U L F I T E  FEED 
SYSTEM 

SOOIUM HEXANETAPHOSPHATE 
FEEO SYSTEM 

REVERSE OSMOSIS SYSTEM 

REVERSE OSMOSIS SYSTEM 

VAPOR RECOMPRESSION 
EVAPORATOR SYSTEM 

VAPOR RECOMPRESSION 
EVAPORATOR SVSTEM 



THE BRECKINRIOGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAdOR EOUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

SPRAV ORVER SVSTEM 

VAPOR RECOMPRESSION 
EVAPORA'IOR SVSTEM 

VAPOR RECOMPRESSION 
EVAPORATOR SYSTEM 

BRINE CRYSTALLIZER 
SYSTEM 

ALUM SOLUTION MIXER 

POLYMER SOLUTION MIXER 

FLASH MIXER 

F E E 0  TANK AGITATOR 

POLYMER MIXER 

REACTOR C L A R I F I E R  



PIiASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  .BESCRIPTION 

MEDIA F I L T E R  

MEDIA F I L T E R  

CHLORINE CONTACT T I N K  

CHLORINATOR 

MECHANICAL EOUJPIIENT 
FOR APS SEPARATOR 

C L A R I F I E R  

C L A R I F I E R  

SLUDGE THICKENER 

CtiLORlNE FEEDER 

DUAL MEDIA F I L T E R  



THE ERECKlNRlDGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

DUAL MEDIA F I L T E R  

DUAL MEDIA F I L T E R  

DUAL MEDIA F I L T E R  

ZIMPRO WET O X I D A T I O N  
SYSTEM 

ZIMPRO WET OXIDATION 
SYSTEM 

ZIMPRO WET O X I D A T I O N  
SYSTEM 

PAC FEEDER 

PAC FEEDER 

C L A R I F I E R  

C L A R I F I E R  

C L A R I F I E R  



MAJOR EQUIPMENT L I S T  SORTED BY SEOUENCE NUMBER 

I T E M  D E S C R I P T I O N  I T E M  NUMBER 

CHLORINE FEEDER/ 
CONTROLLER 

DUAL MEDIA F I L T E R  

DUAL MEDIA F I L T E R  

CARTRIDGE F I L T E R  

CARTRIDGE F I L T E R  

CARTRIDGE F I L T E R  

CARTRIOGE F I L T E R  

AERATOR 

AERATOR 

- 
BERATOR 

AERATOR 

PMASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  



MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

I T E M  NUMBER I T E M  D E S C R I P T I O N  

AERATOR 

AERATOR 

AERATOR 

AERATOR 

AERATOR 

AERATOR 

AERATOR 

AERATOR 

AERATOR 

AERATOR 

AERATOR 

TI{€ BRECKINRIOCE PROJECT 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  



THE BRECKlNRIOGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

AERATOR 

AERATOR 

AERATOR . 

AERATOR 

AhRaTDR 

AERATOR 

AERATOR 

AERATOR 

AERATOR ' 

AERATOR 

AERATOR 



TI-IE BRECKINRIOGE PROJECl 
MAJOR EOUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

AERATOR 

AERATOR 

AERATOR 

AERATOR 





4.1 Data Sheets for Compressors and Drivers' . 

34-DS-K-01: Oxygen (34K-114 A, B )  



L C L L U A ~ L C  TO: 0 --OIL . 0 CUCNAU 0 * a  ~ U L T  OAT. 

*OR ~l.jr y f i . . ) r~~- :c  SI)ELS I ~ J C .  
~ E ~ J T I J C ' < ' <  . SIT c - S C I l A L  10. 

s g n v c t  '?V+/;=I 1 NO. I1C W I R C D  

NAMU..CTURCI c -- LAr  
*OIL 0 I U O ~ A ~ C S  1 ~ ~ 0 1 1 ~ 7 1 0 1 1  TO mc COYUTCO mv CURCYUCI: ( 7 m v  UYUCICTURCR 3 d  - K -  'I I A  A / S  - 

W C I A T W G  C O I O I T I O M I  1 
(ALL DATA OW PER umt ~LIIO 

G A S  MAUCLLO IALSO ILL cwc 2.1 OXYGEIJ 
Q uuscco s c r u 2 i a . ?  -*I. 6 csr onrr C 0 w t l ~ n t   LOW. # / I l W  IWCT1 iDRV1 

I N L E T  COMDlTlOWI: 

Q CRCUURC I-SIAI 

0 T L Y C C I A T U I C  

0 RCLATIVC m u r c o n v  1%) 

Q UOLCCULAI r C G W T  IUI 

@ C d C  "1% 11 OR 1% r yg l  

( 7 c o u ~ n c s s t m ~ ~ n v  IZ on I+Av.,) 
(7 l 1 L C T  VOLUIC .  iCtY.CT1 

D ISCHAPGt  COIOITIOMI: 

@ P R U S U l L  I -Sla, 

~ T C U C C ~ ~ T U ~ C  r v )  

O c d c . l ~ , l o *  i~.,,! 

Q C O W R C S S I ~ I L O ~  IZ*) oa I*.W~I 

0 m*C RCOUIRCD ( A L L  LOSSCI IUCL)  

(7 I P C C D  I L C U l  

0 C S T l l b T C D  SUICC. K F U  I A T  SCCCD b m W C 1  

(7 C O L W I O P 1 C  U S A 0  I C T l  

0 C o L w m a C t c  CCCICILYCV 1%) 

G U A I A M T L C  COIYT 

(7 C C R ~ O I Y ~ * C L  C U I V C  10. 

L I I I I I 
PROCESS COITROL:  1 

3 SUCTION T Y l O l T L I #  C R Q  T 0 

G SCCLO VAIIATDN ?mom T o I 
0 IAWC: ?on C u e U m A t C  C O m T l O b  - I C Y .  LIIC - R C u  - m I G  -1 
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CENTRIFUGAL COYPRES SOR DATA SHEET 
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SPECIAL-PURPOSE STEAM TURBINE DATA SHEET (Cmt8d) 

- 
COIoUCIIO)( FUTURES.  CONTO I 

PA0 MATERIM BUFFER GAS OIFFERENTIAL I PRESSURE 
@ e o 

-- ' R A O U L  BEARINGS: 

lvpE - .  . - - SPANIINI 

A R U  IIN 21 .- .. LOAOlffi lPSll A m  . .  - 
CENTEP PIVOT -- - 
OFFSET PIVOT -.. -. -- 
PA0 UI lERUL 

WE w e l n  - 
5 r B B l n  TuEKNESS . --- . -. 

- THRUST B U R I M G :  - ' rOA1Z.w 
COCATION -- -. - - TYPE 

UFR - -- - -  ma IIN~I . 
LOAOING (PSI1 ACTUAL - - ALLOWA0LE - 
G4S LOAOING ILBI C R G  !SLIP L O U  11.0, ' 

C R G  C?EFF FRlCT - C R G  GEAR PITCH 01; IIN I 

BIL PISTON COMPENSATING LOAO Le 

CENTER PIVOT 

OFFSET PIVOT 

s 

INSTRUMENTATION 
PANEL SUPPLIED BY 

INOI- SHUT- 
CATOR ALARM DOWN 

HIGH GAS OISCHARGE TEMPER- 
ATURE (EACH SECTION) a 8 & 
REFERENCE GAS PRESSURE @ 8 
BALANCE DRUM DIFFEREN- ' @ 8 

Q 
TlAL  PRESSURE 

'0 

a 

Y 
0 

e 

C 

5 

- 0 

w - 
9 0 -  

0 no REWIRED - 
PRESSURE I 0 OSCILb*IOROUIXWUTOR S U P R l W  BY 

T E - ~ A T ~ R E  ' !  i 0 urn. a -L 

g - E = m  ! 0 u * m o n s u m w e v  
I 

Lb 
B ~ C  *OUS~NG ! i  : 0 L o a m  EMCLOSURE 

0 -  
0 8 E I k l I E N W a U S  
d 0 M R U Q E  0 - 0 6 E T e -  , 

e YXW D I X C ~ Y ~ ~  0 .nmxnw: o a e - u s  0 T Y E O E U v - P C .  

DATA SHEET NO.. 44 -0s- K - 0 4  REV. a SHEEP 4 O F d  

IMBEDDED TEMPERATURE 
-5ENSORS 
' RADIAL  BEARINGS 

N P E  
d 0 0 

NO. PER BRQ 
L O C A T I O N  

THRUST BEARINGS 
. TYPE 

0 8 0 
NO. PER BRG 
L O C A T I O N  

PHASE ANGLE TRANSOUCER 
NUMBER LOCAT ION 

V a u r A O O  D m C t O R S :  i 3 y  I/ =-U 0 C L  

0- C ma .. - 

0 -  
0 No. A? - 0 4  S w F I  0EARm -_-- T D T U  NO - 
0 osuwronomcrcns SUPRIW BY 

PlPE W B I l T  

BLBBlRIYlCKNESS - 

= UAIN COHMECTIONS: 

B. 
r 
. N O !  SUE I 0 uFn C] MODEL 

LUBE.OIL INLET 

LUBE.011 9UTLET ENUQSURE 

S€U.OlL INLET 0 . 0 UooEL 

-.OIL OUTLET 0 S C U E w M 3 E  0 M Y .  0 s € r @ A  
U~INGORIINS 0 utmw 2 SET cz, u u  o n u €  DEW - SEC. 

STAGE OPAINS I UPU P O S l l O N  ORECTOR: 

VENTS f 0 -- a -  
COOLING WATER I 

--- - 
! s q 
I , .I- 

INLET 

OISCHARGE ) ' 
' I 

l 
I 
I 

I 

I 

- OTHER COMNECTIOWS: - 



CENTRIFUGAL COMPRESSOR DATA SHEET (Cont'd) 

CONSTRUCTION F U N R E S .  CONTO 
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4.2 Duty S ~ e c i f i c a t i o n s  f o r  Misce l laneous Eau i~men t  

34-SP-A-01:. Oi ly Water Treatment System 

34-SP-A-02: - ' ~ e o i  l e d  Wastewater Treatment 

34-SP-A-03: .S t r ipped /Ex t rac ted  Sour Water Treatment 

34-SP-A-04: B r i n e  Concentrat ion, Evaporat ion and Residual  Dry ing  

34-SP-A-05: Coal Storage P i l e  Run-Off Treatment 

34-SP-A-06: San i t a r y  Sewage Treatment 



T!.": s m - - ! t + s . r T  ~~LL,\LI.~,;,DGC PROJECT 

PL,'I.NT E3Q - Sz1.jzzs >;{! l<'!,TE? TRE,4T.tCZT 

I'J!~? i.j,Oi!T:iF TREATilT:]T SYSTEFI 

345-110 i: Px 3 

- Surae/Equal izat ion t i a s i ~ i  L i f t  ?umcs I?!O s c r w  1 i f t  p u z ~ s  ( o x  ;?are), each 
Lakeside Equi pcent  Corp. 11CO yps, oominal capac i t y  (ac tua l  range 
1022 E. Devon Ave. - .. ,I i ce~s ts ; : t  i p e ~ r i  iC2-1:cc cpc) , 33 i ~ .  . . G a r t l e t t ,  I L  60103 serf:.:. :iai:etcr, 2 f7  i g i - . t ~ ,  ..:iG;j; 15 ft. 

1 i ft; iii:cI ~ 5 i : ~  near re:::ucei- and 7.C hhp 
;;c.Loy : .i fo r  38 so:-\:-i c ~ .  

3<.9-'1';; 

,2.l ~a. j  Tank h e  7 X  gal  l a c  nc;.iiza1 capacii;:! carbon 
; tecl  tan;; :.:it:; s lo? j ; -o  t-j+,-?3;: r e -  
i n f o r c e d  top  e:!pe. Ta:?i;: : : a i  l r.:easure - ,- iccbes i;; df azieter :: 72 i r k - , cs  deep 
a c i  htve  l e v e l  i z e i c a t q - .  

54D-10C 

Flow Spl i t t e r  Smp  One concrete iuap f o r  r o u t i z a  excess o i l y  
runoff t o  .sur:e poiid, 20 ft. x 8 .ft. x 12 
ft. deep. 

4 

- 

A1 un Sol uL i  or! ?i xer  . Gne 2/4 hp, 350 r p n  z i x e r  e ~ u i n p e d  a i t h  
propel  i ers  :;!ith s t a k i  1 i z i  co r< zn 03 t h e  
bo t t on  p r o p e l l e r .  

34c-111 a E: B 

A l u ~  Fee.j PU~;IPS ,- ~ w o  chenica l  g e t e r i z q  puzps, eiaphraqn 
Ylal l ace and T iernan type, "a1 1 ace and Tiernan, se r i es  44 o r  

equivaler?t,  capable o f  deliver:!' t o  5 opn 
i g a i n s t  a  TDH o f  2C ft. 5t:-ci.:e l e n o t h  
t o  be ad jus tab le  fron; 0 t o  1CC;:; :.:bile 
pumps a re  operat ina.  

9ne 7C;O-g::l lo;: noz i za l  capac i t y  s t r a i z -  
s t e e l  tank >:its s loped bottom and ~ e i z -  
fo rced  top. eiqe. Tke tan!.: s;:all aeasure 
56"d ~ 7 0 "  WITH LEVEL lUDlC&TOK . 



34Y- 102 

Polymer S o l u t i o n  Mixer 
(Calgon Cat. No. 3870011) 

3 4 6 1 1 3  A,g 

Polymer Feed Pumps 
(Calgon Xodel 2L3) 

34D- 109 

Caus t ic  Soda Day Tank 
(Calgon P a r t  Xo. 386997-4) 

3 4 6 1 1 4  A&B 

Caus t ic  Soda Feed Pumps 
(Calgon Model 2L2) , 

34D-110 ,,- 

~ c i d  ~ a ~ , . l ! a n k  
(Calgon P a r t .  No. 386997-4) 

3 4 6 1 1 8  A&B 

Acid Feed Pumps 
(Calgon '?lode1 2x1) 

342-113 

API Separa to r  
(project Spec. NO. 14222-Y-2) 

342- 114 

Mechanical Equipment. f o r  
API Separa to r  
Envirex Water Qua l i ty  
Control  Divis ion - 
P.O. Box 1067 
Wauk.?sha,. W i s .  53186 

One 314 hp, 350 rpm mixer equ.ipped w i t h  
p r o p e l l e r s  with  s t a b i l i z i n g  r i n g  on t h e  
bottom p r o p e l l e r .  

Two 314 hp, v a r i a b l e  speed,  p o s i t i v e  
displacement ,  p r o g r e s s i v e  c a v i t y  feed pump 
capable  of d e l i v e r i n g  0 t o  3 gpm. 

One 700 g a l l o n  nominal c a p a c i t y  s t a i n l e s s  
s t e e l  tank &th  s loped  bottom and re in -  
fo rced  top  edge. The t a n k  s h a l l  measure 
56 inches  i n  diameter  x  72 inches  deep. 

Two 314 hp, v a r i a b l e  speed ,  p o s i t i v e  d i s -  
placement,  p rogress ive  c a v i t y  feed  pump 
capable  of d e l i v e r i n g  0 t o  1 gpm. 

One 700 g a l l o n  nominal c a p a c i t y  s t a i n l e s s  
s t e e l  tank with  s loped  bottom and re in -  
fo rced  top edge. The tank  s h a l l  measure 
56 inches  i n  diameter  x 70 i n c h e s  deep. 

Two k hp, v a r i a b l e  speed,  , p o s i t i v e  d i s -  
placement, p rogress ive  c a v i t y  feed  pump 
capable  of d e l i v e r i n g  0 t o  0 . 5  gpm. 

One concre te  A P I  s e p a r a t o r  system f o r  two 
channels ,  each 5 f t .  deep x 11 f t .  wide  x 
120 f t .  long. Complete w i t h  s ludge  hoppers ,  

.handra i l s ,  cross-walks,  e f f l u e n t  sump and 
" ' skimined o i l  sump. ' ' 

Complete set of mechanical equipment f o r  an . 
API S e p a r a t o r , - 2  c e l l s ,  each 5 f t .  l i q u i d  
depth x 11 f t .  wide x  120 f t .  long. Inc luded  
s h a l l  be  chain-type f l i g h t  c o l l e c t o r s  f o r  o i l  
skim-pipes with  worm-gear d r i v e  o p e r a t o r s ,  
r e a c t i o n  jets and e f f l u e n t  we i r  p l a t e s .  



346116 A&B 

API Separator Sludge Pumps 
(Moyno Pump Model No. IEOS-f) 
Robbins & Myers 
Moyno Pump Div. 
Springfield, OH 45501 

346117 A,B&C 

API Separator Effluent Pumps 

346'115 A&B 

Skimmed Oil Pumps 
(kfoyno Pump Model /€0s-1) 

34D- 108 

Skimmed Oil Settling Tank 

34D-111 

Flash Mix Tank 

34Y- 103 

Flash Mixer 
Eimco/Envirotech Corp. 
9235 Katy Road 
Houston, TX 77024 
(713) 464-8386 

34D- 112 

Flocculation Tank 

Two positive displacement, progressive 
cavity sludge pumps, each 10 gpm, 1 bhp. 

Three centrifugal-type non-clog wastewater 
pumps (one spare), each 1000 gpm, 20 bhp, 
wired for 30 service. , 

. . 
Two positive displacement, progressive 
cavity pumps for pumping mixture of liquid 
hydrocarbons and variable percentage of 
waste water. Stator to he resistant to 
aromatic hydrocarbon attack. Each pump 
capacity 50 gpm, with 1 bhp motor. 

One M I  type cone roof, carbon steel tank 
500 BBL nominal capacity, 12.ft- diameter 
x 24 ft. high, complete with manways, roof - 
hatch, roof ventlbreather valve, inlet and 
outlet nozzles, water draw and an extra 
man-way for installing a steam coil heater. 

One carbon steel open top tank, 5 ft. 
diameter x 11 ft.. shell height, complete 
with steel bridgelwalkway on top to support 
tank mixer, handrails and access ladder. 

One Eimco Type VT4 flash mixer, complete 
with fully enclosed motorized speed re- 
ducer, 2 HP motor, two sets of impellers. 

One Carbon Steel open top tank, 25 ft. 
diameter x 10 ft. high, complete. with 
steel bridgelwalkway on top to support floc 
building reactorlmixer, with handrails and 
access ladder. 



34Y- 104 

Flocculator /Mixer  
~imco/Eclvirotech Corp. 
9235 Katy Road 
Houston, TX 77024 
(713) 464-8386 

34V-103 A&B 

p i sso lved  A i r  F l o t a t i o n  (DAF) System 
Walker Process  Corporat ion 
P.O. Box 266 
Aurora, Ill. 60506 

o r  
Eimco/Envirotech 
669 West Second South 
S a l t  Lake Ci ty ,  Utah 84110 

342-115 A&B 

F lo  t a t o r  

3 4 6 1 1 9  A,B&C 

P r e s s u r i z i n g  Pumps 

34C-101 A&B 

A i r  S o l u t i o n  Vessel 

34K-103 A&B 

A i r  Compressor 

3 4 6 1 2 0  A&B 

DM Bottom Sludge Pumps 
(Moyno Pump Model I-60s-I) 

One Eimco Type VTR-F. Turbine Reactor f o r  
f l o c c u l a t i o n ,  t u r b i n e  d iamete r  7  it., w i t h  
1 HP r e a c t o r ,  g e a r  reducer  t o  produce 
s h a f t  speeds between 1.4 arid.5.4 RPM. 

Two u n i t s ,  each c o n s i s t i n g  of a  c i r c u l a r  
f l o t a t o r ,  50% r e c y c l e  p r e s s u r i z i n g  pumps, 
a i r  s a t u r a t i o n  v e s s e l ,  a i r  compressor and 
p r e s s u r e  r e l e a s e  valve.  

Two DAE f l o t a t o r s ,  each 30.5 ft. i n  d iamete r  
x 7  f t .  S.W.D. complete wi th  s t i l l i n g  w e l l ,  
f l o a t  skimming and s ludge  sc rap ing  mechanism, 
top b r i d g e  w i t h  h a n d r a i l s ,  a c c e s s  l a d d e r  and 
v a r i a b l e  speed d r i v e .  

Three c e n t r i f u g a l  pumps, (500 gpm, 25 bhp) 
one each t o  p r e s s u r i z e  500 gpm of c l a r i f i e d  
e f f l u e n t  from each of two f l o t a t o r s ,  t h e  
t h i r d  pump s e r v i n g  as a  common spare .  

Two v e r t i c a l  s t e e l  a i r  s a t u r a t i o n  v e s s e l s ,  
one f o r  each of t h e  two DAF systems,  1.000 
g a l l o n  c a p a c i t y ,  complete with  i n l e t  & out-  
l e t  nozz les ,  manway and cover ,  f o u r  s u p p o r t  
l egs .  

Two r e c i p r o c a t i n g  a i r  compressors 'capable 
of d e l i v e r i n g  10 SCFM of a i r  a t  50 p s i g ,  
opera ted  by a  3-phase e l e c t r i c  motor (2.5 bhp) 
complete wi th  a i r  r e c e i v i n g  tank. 

Two p o s i t i v e  displacement ,  p rogress ive  
c a v i t y  s ludge  pumps, each 15 gpm, bhp. 



346121 A&B 

Oily Sludge Sump Pumps 
(Moyno Puyp Model I E 0s- j) 

Oily Sludge Sump 

34Q -101 

Surge Pond Lift Pump 
- sump 

Skimmed Oil Tank Heater 

Two positive displacement, progressive 
cavity sludge pumps, each 25 gpm, 3 bhp. 

One concrete sump, below grade, 8 it. 
square x 10 ft. deep. 

One concrete sump to house two 1100 gpm' 
screw lift pumps, approximately 30 it. 
x 6 ft. x 17. ft. deep complete with inlet 
trash screen, guardrails' and pump and 
motor supports. 

One horizontal steam heater for the 
skimmed oil collection and dewatering tank. 
Duty is 2 MM BTUIhr. 



I DEOI LECI WASTE WATER TREATHENT 'I 
34Z-il5 J., B, C 

Aeratioi; Sasins 

I 
34;<-1 cr: 2-F 

Aeration Eauipnent 

Zinpro, Inc. 
Snvi ;-o:;nental Control Zysteris 
i?othschilc,. ::isconsin 54474 
. (71 5 )  355-721 1 

T;:ree, cpei: t o g ,  zu;i::.e;7, cai;cre';e :;;is S!2 f t .  
long x 23 f t .  :,iide :: 1 C  f-;-,. <se?. Provided . . .  ray: y i 9 t 2 ~  i :if i cc:;'i r . ~ : : z i  y, cf f i uent 
:.lei;- z;:i reTu:-:: sl:ldpc j::j~..L. 

- .  
?Garox Fure oxJ1aer: ;:st;l:..:. > i X  f%i-ox ro t t t ing  
active 5iffg;ers ratecj af 1 _E!:G 155 oxyqen 
dis;ol vet/:a:/di ff:fu:zr. Z~uiry-e- ;::i t.2 a - .  . . ;;,s-Lex .;f ..;j sz:;;crs azz ;;:alyze;s \!!.!i t.'l 
controls. To ke s u ~ n l i c i  :;:it;: oxyae:: avail - 
a:.,le a{. t';= p ' ? - >  ; i+e . 
d " . . L  .d,u'." .. -. 

342-1 3 7 A-C 

5 ar i  f i e m  Three, 2.2-f.2. :fi w,ete?, suzi;en c: a r i  f iers  ::ti tit 
cc;;~:-ol~ ed,  .cz;^lir.uous f?ivi;-vol urre sludge 

Eiaco, Envirotech ~ m o v a l .  Each cl a r i  i isr ::eci:n;;i sc $;:a1 1 
537 M. G t h  South i r,cl uae the y!ai lc,a:l ::ii ti: hdn2rai 1 s , center 
Sa l t  Lake City, Utah 34110 a s s a b l y  ?!it,? drive u s i t  zzd control asSembly, 
(801 ) 521 -?COO stationary 'infiuent colun:; (feed \;.:el 1 ) , sludqe 

disc5arge colucn, siudge collection arms 
:;it9 ducts, ;tlC sludge di-r=:.;off p i ~ e s .  

Clar i f ier  Sludge Pcmp 

Lawrence Pumps, Izc. 
371 i:!ar!;et S t .  
Lal;irence, ::ass. C1843 
(61 7) 582-5248 

- 
; Y O ,  c e n t r i f u ~ a l  -.Lyse, ;: urry Funps czpahl e 
of puspi;;? 1 Ferccn.2 ;oli@s -1udge a t  1COC 
gpx, f C  bhp eack. 1 + i .:?are! 

Sl udqe Thickener O;le, 1 C - f t .  <ianetzr:  suci;en sludge "Lickener. 
?yovide< : : i t2  ir;fluei:t cc~::$ui t i s l u l ~ e  rakj nq 
a p ~ a r a t u s ,  ;f uLge ira:.:off :.:el 1 : ?erip?e?al 
1 adcje.; fo r  o!!crrflo~::, anC d:-ive 3ec3a:isn. 

S a l t  Lake City, Stah $4112 



Thickener Sludge Pumps 

Robbins & Myers, . Inc.  
Moyno .Pump Divis ion  
Sp r ing f i e ld ,  Ohio 45501 
(513) 323-6461 

F i l t e r  Feed Tank 

- - 
342-119 

. - . . - - .. 

Chlorine Feeder 

34D-115 

Polymer Storage Tank 

'(Calgon Cat. No. 3864-001-4) 

Calgon Corporat ion 
k'ater Management Div is ion  
P.O. Box 1346- 
P i t t sbu rgh ,  Pa. 15230 

Polymer Mixing TankIPolymer 
Feed Tank 

(Calgon Cat. No. 3804-002-2) 

Polymer Feed Pumps 

(Calgon Cat. No. 3837230) 

Two, p o s i t i v e  displacement ,  progressing 
c a v i t y  s ludge pumps capable of pumping 
sludge of 3 percent  s o l i d s  a t  5  gpm, 
112 bhp each. 1 + 1 spa re )  

PIater ials :  c a s t  i r o n  cas ing ,  r o t o r  of 
h igh  carbon; high clirome t o o l  s t e e l  p l a t e d .  
with a 'heavy l aye r  of hard chrome f o r  
abras ion  r e s i s t ance .  S t a t o r  i s  a  one p iece  
molding of Buna-N rubber bonded t o  i t s  meta l  
housing. , . . 

One, sunken, r e in fo rced  concrete  tank,  
468,000 ga l lon  capac i ty ,  70-ft. long 
x 60-ft.  wide x 15-ft.  deep. 

One, ch lo r ine  f eede r  r a t ed  a t  10 l b s  
ch lo r ine lh r .  Chlorine from pressur ized  

'supply tank. 

One, 100 ga l lon  nominal capac i ty  s t a i n l e s s  
s t e e l  tank,  with s loped bottom and r e in -  
forced top edge. 

Two, 200 ga l lon  nominal capac i ty  s t a i n l e s s s  
s t e e l  tanks, with s loped bottom and re in-  
forced top  edge. Equipped with slow speed 
mixer and motor. 

Two, 314 hp, v a r i a b l e  speed, pos i t i ve  
displacement, progressive c a v i t y  feed pumps, 
capable of de l ive r ing  0.1 - 1.0 gpn. 



352-120 A-D 

Dual Media F i l t e r s  

Baker F i l t r a t i o n  Company 
5352 Research Dr ive  
Hunt ington Beach, Ca. 92644 
(714)  898-3474) 

346-125 A,C ' 

F i l t e r  Feed Pumps 

346-126 A,B 

F i l t e r  Backwash Pumps 

34K-105 A,B 

F i l t e r  Backwash A i r  Blowers 

3 4 6 1 6 1  A,B 

Polymer T r a n s f e r  Pump 

Four ,  8  f t .  d i a m e t e r ,  d u a l  media p r e s s u r e  
f i l t e r  modules,  w i t h  a u t o m a t i c  feed  and 
backwash c o n t r o l ,  a i r  s c o u r i n g  system,  and 
two chemical  feed sys tems .  

Three,  c e n t r i f u g a l - t y p e  pumps, r a t e d  
a t  1000 gpat, 50 bhp. ( 2  + 1 s p a r e )  

Two, c e n t r i f u g a l - t y p e  pumps, r a t e d  a t  
750 gpm, 10  bhp. ( 1  + 1 s p a r e )  

Two a i r  blowers each c a p a b l e  of d e l i v e r i n g  
100 SCFM of  a i r  a t  30 p s i g ,  15 bhp. 

Two c e n t r i f u g a l  pumps, 1 0  gpm, & HP. 



THE B R E C K I I R I D G Z  P R O J E C T  

S T R I P P E D / E X T R A C T E D  SOUR !iATER TRZATXENT 

Zqua l i za t i on  .Tank 

342-121 A:  SI  C 

Ro t hsch i  1  i, !!is . 54574 oiie pi-oceis >eater,  cne s t s r t - u p  :?eater,  
cne r eac to r ,  c x  qa i -1  i!-ui:2 separate;, . . 
0i:e o a i  scrubber, anti z:o ::irrl: oressure 
r.ur6.e punpi.  

. - - ... . 

Zach t r a i n  i s  Sesianed f o ?  UP t o  K C  vpm 
of 1 i c ; u i ~  :l.aste c3;;.:~i;-,im 4% C09 ( d i s -  
so lved o rqac ics ) ,  and f o r  852 COF r e -  
duc t i on  i n  t he  preseccc o f  h i nh  i n -  
oroai?ic s a l t  con-cent, pr inar i l : !  sodiun 

. cf i lor ide. '  

Tl;e reahto; !:!i 11 be operated a t  1500 n s i n  
, anti 53.5 F. 

542-123 A - z  

,!eration Basins F ive,  160 ft. lony! x 29 ft. i t i de  x 18 ft. 
deep I suni:en cozcrete baz ins,  each, !:fi t h  
s i x  wal ;:?lay br i cqes  f o r  aera to rs .  

34-2-133 A - F  .TO 543-137 A-F.  

. Aers tors  ( 3 0  REQ'I)) 
-, 
I flirt:!, Plarox nure oxygen aera to rs  (Flarox 
Ro ta t in?  P,ctive D i f f u s e r s )  r a t e d  a t  
15CC I bs O,/day L ( 1 C  1.ip n o t o r ) .  



342-124 A ,  B y  C 

C l a r i f i e r s  

Eimco Envirotech . 
537 W. 6 th .  South 
S a l t  Lake Ci ty ,  Utah 84116 . 

Three, 50 ft. diameter  , c i r c u l a r  c l a r i f i e r s  
with s ludge s c r ape r s ,  e f f l u e n t  weir ,  
and wal ktray and handrai.1 s . 



Sludge Recycle Putnps 

Lawrence Puaps , Inc  . 
371 Market S t .  
Lawrence, Elass. 0'1843 

Waste Sludge Pumps 

Two, cent r i fuga l - type  s l u r r y  punps, each r a t e d  
a t  1100 gpm, 75 bhp. . 

Two, cent r i fuga l - type  s l u r r y  pumps, each r a t e d  
a t  60 gpn,;),sbhp. 

Lawrence Pumps, Inc.  
371 Marker S t .  
Lawrence, Mass. 01843 

PAC Storage Tanks 
.. . 

Two, 10 f t .  d i a z z t e r  x LO ft. high powdered - - ... - -  . . . . .  
carbon s to rage  hoppers. 

PAC Feeder Two, powdered carbon feeders  r a t e d  a t  2000 
l b s l h r .  

PAC. S l u r r y  ~ a n k  

3 4 6 1 2 7  A.3 

One 400 ga l lon  capac i ty  carbon 
s lu r ry t ank  with . l  Hp mixer. 

PAC Feed Pump Two, 10 gpm's lur ry  pumps (3 /5  Hp.1 

F i l t e r  Feed Tank One, sunken concrzte  tank  60 ft. long x 
40 f t .  wide x 15 f t .  deep. 

Chlorine Feeder /Cont ro l le r  One ch lo r ine  feedzr  and c o n t r o l  sy s t en  r a t e d  
a t  maxinum of 5. Y l b s  CL2/hr. Chlorine 

C a p i t a l  Controls  CO. from c e n t r a l  supply tank. 
Advanced Lane 
Colman, pa. 18515 



Polymer Storage Tank 

C a  lgori Corporat ion 
Water Nanagement Div is ion  
P.O. BOX i346 
P i t t sbu rgh ,  Pa. 15230 

Polymer Plixing Tank/Polymer 
Feed Tank 

(Calgon Cat. No. 3804-001-4) 

Polymer Feed Pumps 

(Calgon Cat. No. 3837230) 

Dual bfedia F i l t e r  

Baker F i l t r a t i o n  Cospany 
5352 Research Drive.  
Huntington Beach, 'CA 92649 

F i l t e r  Feed Pumps 

34G-132 A,B 

F i l  ter Baclcwas h  Pumps 

34K-106 A,B 

F i l t e r .  Backwash B L v ~ e r s  

346-133 A,B 

Car t r idge  F i l t e r  Pumps 

One, 100 ga l lon  noa ina l  capac i ty  s t a i a l z s s  
s t e e l  (No. 16 gauge type 304) tank,  with 
s loped bo t t o n  and r e in fo rced  top edge. 

Two, 100 ga l lon  nominal capac i ty  s t a i n l e s s  
s t e e l  tanks. with s loped bottom and r e in fo rced  
top  edge. Equipped wi th  slow s p e d  mixer and, 
motor. 

Two, 3/4 Hp, v a r i a b l e  speed p o s i t i v e  
displacemenc, progress ive  c a v i t y  feed  pumps 
capable  of de l iva r ing  0.1-1-0 gpm. 

Two, 8 '  diaineter,  dua l  media p re s su re  f i I t e r  
modules with automatic feed and backwash 
c o n t r o l ,  a i r  scouring system. 

Two, cent r i fuga l - typ2  pumps r a t e d  a t  1100 gpn, 
50 bhp each. ( 1  + b spa re )  

Two,. cen t r i fuga l - type  pumps, r a t e d  a6 750 gpm, 
10 bhp each. (1 + 1 spa re )  

Two c e n t r i f u g a l  a i r  b love r s ,  each capable of 
d e l i v e r i n g  100 SCF21 @ 30 ps ig ,  15 bhp. 

Two, cent r i fuga l - type  pumps r a t e d  a t  1100 87~1, 
90 bhp each. ( 1  4 1 sparct). 

k J L b s  31715 4x 6% 18 /5O#-P 



Car t r i dge  F i l t e r s  Four, c a r t r i d g e  f i l t e r  u n i t s  equippad with 
mounting l egs ,  d ra in  plugs, vent plug, s t a i n -  

(Cuno F i l t e r  Plodel 1403, o r  Less s t e e l  c a r t r i d g e  pos ts  and s e a l  assemblies .  
e q u i v a l e n t )  Each u n i t  . conta ins  42, 10 micron c a r t r i d g e s  

r a t e d  a t  250 gpn. 
Cuno Engineer ing  Corporat ion 
D iv i s ion  o f  American >fachine d 
Foundary Company 
261 PIadison Ave. 
new York, iJY 10016 

Sodium B i s u l f i t e  S torage  Tank One 500 g a l l o n  sodium b i s u l f  i t e  s t o r age  tank. 

Sodium B i s u l f i t e  T rans f e r  Pump One 5 gpm mater ing pump. 

Sodium B i s u l f i t s  S o l u t i o n - .  . - Two, 200 g a l l o n .  nomha l  capaci'ty, " s t a i n l e s s  
Tanks steel tanks wi th  sloped bottom. Equipped wi th  

slow speed mixer and 'motor. 

. Sodium l i s u l f i t e  Feet1 Pumps Two, pos i t i ve -  displacement progress ive  
cavi ty- typz feed pumps capable of d e l i v e r i n g  
0.1 - 1.0 gpn, 114 Hp. 

~ o l ~ ~ h o s ~ h a t e  S torage  Tank One 500 ga l l on  sodium hexametaphosphate 
s t o r a g e  tank. 

340137 

Polyphosphate T rans f e r  Pump One 5 gpm meter ing pump. 

0' Tanks eolyphosphate  ~ i x i n ,  Two, 200 ga l l on  nominal c apac i t y  s t a i n l e s s  
s t e e l  tanks with sloped bottom. Equipped wi th  
slow speed mixer and motor. 

34G-138 A,B 

eolyphosphate  Feed Pumps Two, p o s i t i v e  displacement ,  progressive 
cavi ty- type feed pumps, capable of d e l i v e r i n g  
0.1 - 1.0 gpm, 115 ilp. 



Acid Feed Tank 

34G-139 A,B 

Acid Feed Pump 

345-102 

pH C o n t r o l l e r  

34V-LO& A,B,C 

Reverse Osmosis Systegs 

346-134 A-G -R.O. Feed Pumps 

342-128 A-C -R.O. Membrane Units  

UOP F l u i d  Systems 
2980 N. Harbor Drive 
San Diego, C a  92101 

One, 60 g a l l o n  ( 8  cu. f t . )  c apac i ty ,  a c id  tank. 

Two, pos i t i ve  displacement  pumps, r a t e d  a t  
0.25' gpn, 1 / 4  Hp. 

One pH c o n t r o l  non i to r  

Tnree , '  360 gpm R. 0. t r a i n s ,  each t r a i n  hos 
two 180 gpm feed pumps @ 600 p s i ,  150 bhp, 
e ighteen  pressure  v e s s e l s  i n  s t a g e  arrangement. 
Each pressure  ves se l  i nc ludes  six 8" diameter  
x 40" long poly t h i n  film' (ether/amide)  s p i r a l  
wound R.O. membtane elements ,  

Each t r a i n  i s  complete w i th  p ip ing  valves,  
con t ro l s  and i n s  t runen t s  mounted on skid.  The' 
system a l s o  has one s p a r e  feed ' p u p  manifold 
t o  s e rve  any one of tile t h r e e  t r a i n s .  



;RISE C .~ ; : I :E ; . ]T~ ,~TI~ ;~ ,  fVpGC?;>,TiOii C: ?ESIDeE @gQi?i? 

343-1 30 

Sl n:.:rio?!.! c.?.or~oe/Eqsai i z a t i  n? Tar;!: Cz-io cone-roofed epo.v.y-! i :;ed s t e e l  tank, 
zonii-ai . . capaci ty:  . . 4q2,OOO qal ioi:; .: -l.5 f t .  
- 7 2ci-ies c i ane t e r  ii;: 40 f i:. !-.irli:. 

F i i  t e r  Fee.< ?~ilr!??j 
(Go21 ds PC:'.? Cozccn:~ ;.lo. 3775, 
4 x 5 r 7 o r  ?ruivaieriC) 

' 34V- 1 06 

3 1  o r ina t i on  Systefi 

'. i !fO .. ?n- izor ,a l  a u s sj:??i e-=.i.c?e cer-:trifuqal 
punpc? 54.5 gpr;; ca?:ci-;,v I;-:i:.) 8 '50 psi 
AP, 2 5  HP ' 70 percent  e f f . i c i en r y .  

n .... ,,.:; e ?,=,c;.ape u ; : i t  c,f 5 . 7  .z.:;.lc:; ccracit:!, 
ixc1aiii:q: 

-.. . - 

@;:e sy;oxy ?i.:e::clic cc2.l-:?ii ;.;:EE: ';a;:>: of 2Z.r 
pal 1 o; capac i ty ,  ay ; - cx .  35 i;.;c::ci ~ i a z e t e r  
by SG inches I i i ~ i ;  aouippec :..:i.::h solenoid 
feed valve actuated ?in::/lov: level  
-f 1 o a t  s?:i tcll. 

3;:e 1 / ?  H? top-~:o~i;:teci 1 15/?30 I.:!, 363 rpn 
mix?; :.;it? 30r. 55 ;::af<; ?;:< :ar i ; ,e  p rope l le r .  

I>.- L.i,e, :c:-e:.:-.t:f?e feeb ?ur:;p ::it:: \/a;-iekle :peed 
d;ive ca?cLle of c l ; ~ ~ l ; ~ i ; i n  3 t c  39 pi: of 
1: ?ol;c:er S C ~ I J L ~ O I ; ,  I / ?  1 . i ~  z o t o r  I r i v e .  

V-fiotc? ci?l o;-i::c.tor :.~i:::: V-;;o';c:: va r i ab l e  
o r i f i c e ,  ro'ioc!e.ter, 9re;sure ;-enul s t i n c -  
p res iure  re1 i e f  vai ve, vacuua re?ul a t i : y -  
re1 i e f  3i;ri ~0::.li;.ii:ati02 i : ? , i ~ c ' i ~ r  :;id di apkraaa 
chec!.: valve. 



346-142 (Injection Water Pump) 
' 

One 9-stage centrifugal pump capable of 
-(Wallace & Tiernan Series providing 10 gpm @ 125 psi AP, 2 . 2  bhp . 

A-741 Chlorinator) 



Media F i l t e r  System 
(Baker F i l t r a t i o n  Company, 

Model HRD-284 or e q u i v a l e n t )  

342-130 A&B(Dual-Media F i l t e r s )  

34K-108 (Backwash A i r  Blower)  

One package  f i l t e r  u n i t  o f  920 pm 9 f i l t e r i n g  c a p a c i t y  a t  1 2  gpm/ft  , 
i n c l u d i n g :  

Two v e r t i c a l  downflow dual-media p r e s s u r e  
f i l t e r s ,  e a c h  rubbe r  l i n e d  steel v e s s e l  
is 84 i n c h e s  d i a m e t e r  by 54 i n c h e s  s h e l l  
h e i g h t .  

One backwash a i r  blower .capable  o f  
s u p p l y i n g  100 SCFM a t  30 p s i g  d i s c h a r g e  
p r e s s u r e  w i t h  a 1 5  Hp motor d r i v e .  A l l  
p i p i n g ,  v a l v e s ,  c o n t r o l s  and o t h e r  
a p p a r t e n a n c e s  s h a l l  be p rov ided  f o r  
a u t o m a t i c  backwash from an  e x t e r n a l  
s o u r c e .  

F i l t e r  Backwash Pump 
(Goulds No.  3775: 
9 6 a 11 # . o r  e q u i v a l e n t )  

R.O. Feed Tank , 

R.O. Low P r e s s u r e  Feed Pumps 
(Goulds No.  3775, 3 x r( - 11 
e q u i v a l e n t )  

S u l f u r i c  Acid Feed System 
(Wal lace  & T i e r n a n )  

340-133 ( S u l f u r i c  Acid Tank) 

34G-145 ( S u l f u r i c  Acid Feed Pump) 

Sodium a i s u l f i t e  Feed System 
(Wal lace  & T i e r n a n )  

One s i n g l e - s t a g e  h o r i z o n t a l  c e n t r i f u g a l -  
Pump1 600 gpm c a p a c i t y  (min) @ 1 5  p s i  
A P I  7.5 bhp 2 70 ? e r c a n t  e f f  i c i e n c v .  

One cone-roofed epoxy- l ined  steel t a n k ,  
nominal  c a p a c i t y :  246,000 g a l l o n s ;  36 
f e e t  3 i n c h e s  d i a m e t e r  by 32 f e e t  h igh .  

Two s i n g l e - s t a g e  h o r i z o n t a l  c e n t r i f u g a l  
pumps, 450 apm c a p a c i t y  (min) @ 30 p s i  

A P, IS H P  @ 75 p e r c e n t  e f f i c i e n c y .  

One package  u n i t  o f  50 g a l l o n s  c a p a c i t y ,  
i n c l u d i n g  : 

One 50 g a l  p o l y e t h y l e n e  s o l u t i o n  t ank  
w i t h  s o l e n o i d  f e e d  v a l v e  a c t u a t e d  by 
high/low l e v e l  f l o a t  swi t ch .  

One d iaphragm t y p e  me te r ing  pump (Penton  . 
head) pneumatic s t r o k e  p o s i t i o n e r .  c a p a b l e  
o f  p r o v i d i n g  1 t o  20 gph o f  66O Be 
s u l f u r i c  a c i d  @ 125 p s i  A P ,  1/4 Hp motor.  

One package u n i t  o f  30 g a l l o n s  c a p a c i t y ,  
i n c l u d i n g :  

34- SP- A - 04 
?A.X 3 O F  8 



34D-134(Sodium Bisulfite 
Solution Tank) 

34G-146(Sodium Bisulfite Feed 
Pump) 

Sodium ~exameta~hosphate Feed 
System 
(Wallace & Tiernan) 

34D-135 (NaPOL Solution Tank) 

34G-147 (Nap04 Feed Pump) 

Reverse Osmosis System 
(Fluid Systems/UOP) 

342-131'~,~,~,~(~artridge 
Filter Units) 

Cuno CG12S-4 filters 

34G-I48 A,B,C,D(R.O. High 
Pressure Feed Fumpo) 

. Goulds BP 200-48 pumps 

342-132 A&B(R.O. Modules) 
UOP/Roga membrane elements 

34D-136 

VCE Feed Tank 

One 30 gallon polyethylene solution tank 
with solenoid feed valve actuated by high/ 
low level float switch. 

One diaphragm type meter pump (Kralon 
head) with pneumatic stroke positioner 
capable of providing 0.2 to 3.7 gph @ 125 
psi a P, 1/4. Hp motor. 

One package unit of 50 gallon capacity, 
including : 

One 50 gallon polyethylene solution tank 
with solenoid feed valve actuated by 
high/low level float switch. 

One diaphragm type metering pump 
(~ralastic'head) with pneumatic stroke 
position capable of supplying 0.6 to 11 
gph of 25 percent NaP04 solution at 125 
psi A PI 1/4 Bp motor. 

Two parallel 440 gpm package'units, 
parallel unit each including: 

Two cartridge filter vessels each 
containing 48-10 micron spiral-wound 
polypropylene elements. 

Two 48-stage centrifugal pumps, each 
capaele ot delivering 220 gpm @ 540 psi 

A P, 150 bhp @ 36 percent efficiency. 

One 2-stage R.O. modules, each having 
sixteen 8-7/8 inch diameter by 22 feet 
long 1st stage vessels containing six 
8 inch diameter by 40 inches long poly- 
ethes/amide membrane elements: eight 
8-7/8 inch diameter by 22 feet long 2nd 
stage vessels containing six 8 inch 
diameter by 40 inches long elements. 
Modules include piping, valves, controls 
and instruments mounted on skid. 

One cone-roofed epoxy-lined steel tank, 
nominal capacity: 168,000 gallns; 34 feet 
6 inch diameter by 32 feet high. 



VCE Feed Pumps 
(Goulds No. 3 J 9 b  flq /k X 3 - 1 0  
or equivalent) 

Vapor Recompression 
Evaporator System 
(Resources Conservation Company 
Model 225T or equivalent) 

343-101 A&B (Feed/Product Exchanger) 

343-102 A&B (Trim Heat Exchanger) 

34E-103 A&B(Scavenger Heat Exchanqer) 

34E-104 A&B (Evaporator Body) 
Heat exchangers-American Heat. 

Reclaiming Corp. 

34G-150 A&B (Brine Recirculation 
Pump) 

34G-lSlA&B (Distillate Pump) 
Pumps - Allis Chalmers 

34K-109 A&B (Scavenge Compressor) 

34.~-110 A&B(Steam Compressor) 
Compressors - Roots Connerville 

Dresser Ind. 

34D-138 

Spray Tower Feed Tank 

Two single-stage horizontal centrifugal 
pumps capable of delivering 175 gpm @ 135 
psiAP, 2 0  HP @ 63 percent efficiency. 

Two 225,006 gallon per day package units, 
each including : 

One feed/product aluminum plate-type 
exchanger, 8.2 x lo0 Btu/hr design duty. 

One trim aluminum plate type condenser. 

One scavenge aluminum plate type 
condenser. 

One evaporatory body with 35 titanium 
vertical heat transfer plates (leaves), 
internal product tank and brine pump. 

One-deaerator tank with internal packing 
and demister. 

One axial-flow impeller pump capable of 
delivering 5200 gpm @ 26 psi AP, 85 Shp. 

One horizontal centrifugal pump capable 
of delivering 170 gpm @ 65 psi A P, 15 
bhp. 

One centrifugal compressor rated at 355 
ICFM capacity, pressure ratio = 1.32, 
14.8 bhp. 

One centrifugal steam coinpressor rated at 
37,350 ICFM, pressure ratio = 1.26, 755 
bhP 

Unit also includes 12 feet wide x 38 feet 
long skid with a motor control center and 
instrumentation console, ?ipinq, valves 
and controls. 

One FRP-lined open top steel tank, 
nominal capacity: 28,555 gallons; 17 feet 
6 inches diameter by 16 feet high. 



Feed Tank A g i t a t o r  
(L igh tn in '  Mixer Co.) 

34-152 AhB 

. Dryer Feed Pump 

Spray Dryer System 
(Niro a tomizer  
Rumsay, MD) 

34Y-lO7(Spray Dryer) 

34Y-108(Product Cyclone) 

34K-111 ( D r a f t  Fan) 

One top-mounted 240/480 V, v e r t i c a l  mixer 
wi th  rubber- l ined s h a f t  and marine pro- 
p e l l e r ,  15  Hp motor. 

20 GPM c a p a c i t y  (min .) at 135 p s i  4 P, 
5 bhp. 

One spray  d r y e r  package u n i t  of  10,000 
lb /h r  evapora t ive  c a p a c i t y , '  i nc lud ing :  

One 25 f e e t  d iameter  by 30 f e e t  h igh 
s p r a y  d r y e r  tower c a p a b l e  of  evapora t ing  
10,000 lb /h r  of  water (800°F h o t  g a s .  
supply)  wi th  Niro-type feed  a tomizer  
wheel in  g a s  i n l e t  s e c t i o n  ( 50 Hp 
motor) and 60° c o n i c a l  bottom s e c t i o n  
(bottom d i s c h a r g e )  . 
0-ne 6 f e e t  d iameter  by 19  f e e t  9 inches  
h i  h 316SS product  cyclone with  8.68 9 f t  i n l e t  a r e a  and r o t a r y  v a l v e  bottom 
d i s c h a r g e  ( 1 Hp). 

One induced d r a f t  fan r a t e d  a t  20,000 
ICF (220°P, 2 inches  W.C.), static 
p r e s s u r e  = 6 inches  W.C., 25 bhp. 

34Y-109 ( F a b r i c  F i l t e r  C o l l e c t o r )  . One f a b r i c  f i l t e r  c o l l e c t o r  r a t e d  a t  
20,000 CFM, 3 fpm f i l t e r i n g  v e l o c i t y ,  
6750 ~t~ f i l t e r  a r e a  and 99 p e r c e n t  
c o l l e c t i o n  e f f i c i e n c y  wi th  mechanical  o r  
r e v e r s e  j e t  shakers  and d u s t  hopper wi th  
r o t a r y  va lve  bottom d i scharge .  

Uni t  inc ludes  a l l  d u c t i n g ,  p i p i n g  and 
c o n t r o l s .  

34D-140 

VCE Feed Tank 

346-153 Ahi3 
VCE Feed Pumps 
( ~ o u l d s  No. 319b rlT IL x 3 - 1 0  

o r  e q u i v a l e n t )  

One cone-roofed epoxy coa ted  , t e e 1  t ank ,  
nominal c a p a c i t y :  150,000 g a l l o n s ;  32 
f e e t  7 inches  diameter  by 24 f e e t  high. 

Two s ing le - s tage  h o r i z o n t a l  c e n t r i f u g a l  
pumps capab le  of d e l i v e r i n g  175 gpm @ 135 
p s i  A P, 40 ~p @ 63 p e r c e q t  :?>?Eiciency 



34V-114 rids 

Vapor Recompression . 
Evaporator System 
(Resources Conservation Company 
kIodel 2251 or equivalent) 

34s-105 &B(~eed/Product 
Exchanger 1 

348-106 ~&B(Trim Heat Exchanger) 

34L-107 UEi(Scavenger Heat Exchanger) 

34E-LO8 &B(Evaporator Body) 
Beat Exchangers-American Beat 
Reclaiming core. 

34Ci154 A&Ei(Srine 
Recirculation Pump) 

346155 ~&a(Distillate Pump) 
Pumps-Allis Chalmers 

34K-112 n&S(Scavenge Compressor) 

34ii-113 &&(Steam Compressor) 
Compressors-Roots Connerville 
Dresser Ind. 

Two 225,000 gallon per day package units- 
each including: 

One feedlproduct aluminum plate-type 
excllanger, 8.2 x 106~tu/hr design duty. 

One trim aluminum plate type condenser. 

One scavenge aluminum piate type 
condenser. 

One evaporatory body with .35 titanium 
vertical heat transfer plates (leaves 1, 
internal product tank and brine pump. 

One deaerator tank with internal packing 
and demister. 

One axial-flow impeller p u p  capable of 
delivering 5200 gpm @ 26 psi& P, 85 bhp. 

One horizontal centrifugal pump capable 
of delivering 170 gpm @ 65 psi AP, 15 
bhp. 

One centrifugal compressor rated at 355 ' 

ICFM capacity, pressure rati.on = 1.32, 
14.8 bhp. . 

One centrifugal steam cornpressor rated at 
37,350 ICFX, pressure ratio = 1.26, 
755 .bhp. 

Unit also includes 12 feet wide x' 38 feet 
long skid with a motor control center and 
instrumentation console, piping, valves 
and controls. 

Brine Crystallizer System 
(Swenson Evaporator Company 
Division of Whiting Corp.) 

One forced circulation evaporative 
crystallizer unit of 35 tons per day 
capacity, including: 

One crystailizer body, 10 feet diametzr 
by 36 feet high including 60° conical 
bottom 12 feet long (-12 to +5 psig). 



34E-llO(0verhead Condenser) 

34G-156(>1agma Reci rcu la t ion  Pump) 

34G-157(Centrifuge Feed Pump) 
. . 

34G-158 (210 t ne r  Liquor Pump) 

34G-153(Condensate Pump) 

34Y-11 l( Solid-Bowl Centr i fuge)  

340-142(Xo the r  Liquor Tank) 

340-143(~ondensate Accumulator) 

3%- 160 ( Vacuum Pump 

340-139 

Sol ids  Storage Bin 

One v e r t i c a l  s h e i l  & tube hea t  exchanger, 
300 F t2 ,  one tube pass ( 1/3/4" 01) 16 
a!JG x 8 F t  . long t i tanium tubes ). 

One in-she l l  condenser, 750 3t2, vacuum 
serv ice .  

One axial-flow impeller  pump capable of 
de l i ve r ing  5200 g p n . ( s l u r r y )  @ 26 p s i ~ P ,  
30 bhp. 

One hor izonta l  c e n t r i f u g a l  pump capable 
of de l i ve r ing  175 gpm ( s l u r r y )  @ 45 p s i ,  
10 bhp. C66X e f f i c i ency ) .  

One ho r i zon t a l  c e n t r i f u g a l  pump capable 
of de l i ve r ing  25 gpm @ 45 ps i ,  1.2 bhp @ 
55 percent e f f i c i ency .  

One 24 inch diameter ho r i zon t a l  
'solid-bowl (decanter )  c en t r i fuge  capable 
of handling 175 gpm l i q u i d  and 1.5 tph 
s o l i d s ,  3000 rpm bowl speed, 150 Hp !Rotor 
dr ive .  

One 1500 ga l lon  capac i ty  epoxy-coated 
s t e e l  tank, 5  f e e t  8 inches diameter by 8 
f e e t  high (T-TI. 

One SO0 ga l lon  capac i ty  epoxy-coated 
s t e e l  tank, 3  f e e t  diameter  by 9 f e e t  6 
inches long (T-T). 

One. ro  t a r y  vacuum pump, 70 ICFM, pressure 
r a t i o  = 4.8, 4.7 bhp @ 40 percent  
e f f i c i ency .  

Unit includes piping,  valves and cont ro ls .  

One r u b b e r l i n e d  s t e e l  s t o r age  b i n  of 500 
i z 3  capac i ty ,  8 Ft .  diameter by LO f t .  
.iigh with oOO conica l  bottom and bin 
v ib r a to r .  

'Two r u b b e r l i n e d  s t e e l  s to rage  b ins  of 
530 l?t3capacity, 8 Ft. diameter by 10 
i?t. high with 00° con i ca l  bottom and 
b in  v ib r a to r .  
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REV. 0 
ISSUED FOR PHASE ZERO 

Soda Ash Feed 'System. 

34D-102 Soda Ash Solu t ion  Tank 

(Calgon No. ,3804-002-2 o r  
equivalent)  

34G103 Soda Ash Feed Pump 

(Calgon Hodel 2MIA or  
. equivalent  ) 

345- 101 Feed Pump Cont ro l le r  

346.104 A&B Sludge Pumps - 
(Moyno Model SWG 8 o r  
equiva len t )  

Robbins 6 Myers, Inc. 
Moyno Pump Div is ion  . 
Spr ingf ie ld ,  Ohio 45501 

342- 102 Reactor C l a r i f i e r  

(Graver REACTIVATOR 35 foot  
diameter o r  equivalent)  

Graver Water Division 
Ecodyne, Inc. 
2720 U.S. Hwy. 22 
Union, N. J., 07083 

34G 105. A&B C la r i f i ed  Ef f luent  Pumps .- ---... -- 

One, 14 guage, s t a i n l e s s  s t e e l ,  sloped 
bottom tank wi th  1-% NPT discharge p o r t ,  
1-A NPT overflow and re inforced  top edge. 
Nominal capac i ty  200 ga l l ons ,  38 inch 
diameter X 46 inches high. 

One feed pump capable of supplying 0.01 
t o  0.1 gpm of so lu t i on .  Pump w i l l  be a 
va r i ab l e  speed, p o s i t i v e  displacement,  
'progressive cav i t y  pump. The pump w i l l  
be suppl ied  wi th  a h e l i c a l  r o t o r  of chromed 
s t e e l  and a s t a t o r  of Buna-N s y n t h e t i c  
rubber. The pump u n i t  s h a l l  include:  pump, 
% hp D.C. motor, base,  t iming b e l t  and 
pul leys ,  b e l t  guard, and name p l a t e .  

One u n i t  capable of c o n t r o l l i n g  a k hp 
D.C. motor, and processing two remote 
s i g n a l s ~  

Two, p o s i t i v e  displacement,  p rogress ive  
cav i t y  sLudge pumps capable of pumping 
s ludge of a l e a s t  2 percent  s o l i d s  conten t  
a t  30 gpm, bhp each. 

One r e a c t o r - c l a r i f i e r  system cons i s t i ng  of 
a 35 f t .  diameter tank, arranged t o  pro- 
v ide  a rap id  mixing and r e c i r c u l a t i o n  zone-, 
a slow mixing f l o c  formation zone, and a 
sedimentation zone. Provided w i l l  be a 
raw water i n f l u e n t  condui t ,  two chemical 
i n j e c t i o n  p o r t s ,  s ludge  drawoff with back- 
f l u sh ,  s c r ape r  and mixer d r i v e r s ,  and an  
annular  e f f l u e n t  w e i r .  

Two cent r i fuga l - type  pumps, minimum 250 gpm, 
10 bhp, wired f o r  30 s e rv i ce .  



REV. 0 
ISSUED FOR PHASE ZERO 

Media F i l t e r  System 

(Baker HRD-266-DA system o r  
e q u i v a l e n t )  

342-103 A&B Media F i l t e r s  

34K-101 Backwash Air Blower 

3 4 6 1 0 6  F i l t e r  Backwash Pump 

One package u n i t  c o n s i s t i n g , o f :  

Two v e r t i c a l - t y p e  66-inch diameter  d u a l  
media p r e s s u r e  f i l t e r s ,  automat ic  a i r -  
a s s i s t e d  backwash, rubber l i n e d  carbon 
s t e e 1  v e s s e l .  

The backwash a i r  blower s h a l l  d e l i v e r  
100 scfm at  30 p s i ,  and s h a l l  be provided 
w i t h  a 15 bhp, 30 d r i v e r .  

A l l  p ip ing ,  v a l v e s ,  and appurtenances  s h a l l  
be  provided f o r  automat ic  backwash from 
an e x t e r n a l  source .  

One c e n t r i f u g a l -  type pump, 355 gpm; 5 bhp, 
30. 

34w.103 F i l t e r  Backwash Makeup Tank One s t e e l  tank,  nominal c a p a c i t y  /J  00 
g a l l o n s ,  6 f t .  h igh  X 7.5 f t .  d iameter .  



I iiydra S Y S ~ ~ P ~ ,  IiX. - Port! znd, I ennessee 
. . .  3ne package uni t ,  designed to t r e a t  155,X3 qpd - , cf siilit.zr:* ;e;!aoe sly::, : ;X;:in~in 

f ive  clay ;OF i o a d i n ~  of 25(! poultcis per ~3!!.,. 1 i ; ~  ~i::?.:  , ,,,, ;;!L -:--" I I co;sist  o f  t7i0 tbove- . .  . ,  . .  
grgur,j concenirj c c i rcular  tai;k;, t!ie oilis:. one b ~ i : : ~  G i Y i  .;CC '1 ?to tk;~% cotpart- 
iilents to f om an aeration tan i ,  22 aexobic diqesfe:-, e;;d ?r! r - f f l s e n t  cl;loririe 
co;ltac: tank, and the inner one .fomfng the s e t t ;  i ;-,o tszi:. Furthe; det2il  s and 
e y i ? ~ l e n t  inc1:de: 

342-1 CS Aeration Coz~artaent 
gne aeration co~par tyen t ,  T i  GC cubic f e e t  voluze, r i  ;;e I-02:. ;::izizu3 
d e t ~ n t i o n  time a t  design ,flo:.! ;:te. Inciuded a?$ c!'ffuse? es;e..b? ~ P S  
c o ~ n t e d  circumferentiall;~ aroucc octemc!$e of i ; x e r  :;si;s to ?roviCe 
spiral  a i r  f!ox. 

342-1 C5 Serobic Digester Cozptrbent 
One digester coapa r t~en t ,  34C-2 cacic fee t  vslu:.:e, four hour ;ininurn 
detention t ine  a t  design flow rate .  Included ?re  circuaferential  a i r  
iiiffuser assesblies ai~d a hopper bottoi!! c l a r i f i e r  type supernatant 
drawoff w i t h  Sischarge into t h e  aeration conparceilt and. skim in^ a i r -  
l i f t s  fo r  rcturn of scuz to  the digester. 

3.2;; 55 Set t l  ing Tank 
One tank, minimum of fol;r I-:ou;: Geten.ticn 2areS on desiqn fro::., and a 
cinimu;;: surface ar=a of C?S squzrg feet .  S l u d ~ e  i s  ?emoved by a 
i-oear:: mechanicif call  ector !:rith a one kc i f .  5?, 23C/4G(! 'dolt, tkree 
pkase, EO H, 175: R?:! gear :?otor driver.  - 

342-157 ,Air L i f t  Systen 
One assembl:~ fo r  return of acti::ated siuege f ro r  s e t t l i ag  tank to  
aeratioc compartaent, one fo r  iyansport of ;:=ste zludpe to 2erzSic 
digester,  one for discharge of s cm fro? s e t t l i a ~  tank to diqester 
and t x o  for dischargfng scuz fro3 supernatant sevariztor to  digester.  
4i r l  i f t s  \.!i 11 be controi 1 ed by' a i r  501 e n o i ~  val !!es and a gercent-of-ti7e 
clock. 



342-108 E l e c t r i c a l  Control System 

One e l e c t r i c a l  con t ro l  system f o r  automatic con t ro l  of t he  t r e a t -  
ment p l an t ,  cons is t ing  of across-the-line magnetic s t a r t e r s ,  

. 

program t imer,  and switches t o  opera te  e l e c t r i c a l  and mechanical 
devices .  

342-109 Comminutor 

One ha l f  HF', 2301460 v o l t ,  t h r ee  phase, 60 Hz motor d r ive r  
commsnutor t o  continuously reduce and screen organic matter  
i n  sewage t o  one-fourth inches o r  l e s s  p a r t i c l e s .  

342-110 Froth Spray System 

One f r o t h  spray system, f o r  con t ro l l i ng  f r o t h  i n  ae r a t i on  com- 
partment and aerobic  d i g e s t e r ,  fed by a  submersible pump and 
including spray nozzles ,  piping and pump wel l .  

34G-108 Froth Spray Feed. Pump 

One, t h r ee  fou r th  HP, 2301460 v o l t ,  t h r ee  phase, 60 HZ heavy 
duty pump, r a t e d  f o r  30 GPM a t  15 f e e t  TDH. 

342-111 Chlorine Contact Tank 

One tank, 3,360 ga l lons  capac i ty  wi th  t h r ee  dividing b a f f l e s  
t o  provide over and underflow, and weir box with a 90' V-Notch 
Weir. 

34K-102 A i r  Blowers 
A&B 

Two V-belt dr iven,  15 HP, 2301460 v o l t ,  t h r ee  phase, 60 Hz 
1750 RPM pos i t i ve  displacement blowers. These include i n t ake  
f i l t e r ,  s i l e n c e r ,  four  inch b u t r e r f l y  valve,  four  inch check 
valve,  four  inch f l e x i b l e  connector,  and four  inch pressure  
r e l i e f  va lve  and anchor b e l t s .  

342 -112 Chlorinator  
Regal Model 410-B o r  Equivalent 

One vacuum operated automatic switchover ch lo r ina to r  with a  
maximum capac i ty  of 30 pounds per  twenty four  hours,  cons is t ing  
of ch lo r ina to r  e jec tor -d i f fusor  assembly, 25 LF o r  3/8" vent 
and vacuum tubing,  t en  lead  cy l inder  gaskets  and one cy l inder  
wrench. 

34D -104 Sewage L i f t  Sump 

One concrete  sewage l i f t  sump 4'x7'x101 deep, covered with a  
concrete  s l a b  and equipped with a  C . I .  manhole .cover. 

Two submersible cen t r i fuga l  non-clog sewage pumps, 200 gpm 3i- (j- a - 
and 7BHP. P C ~ E  2 SF 3 



346-109 Digested Sludge Drawoff Pump 

One centr i fuga l  pump, 5 gpm and one-fourth BHP 
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