
8.5 NATURAL GAS 

Natural gas wi l l  be used for gasifier startup and to assist 

in the burning of waste gases in the flare system. 

8.6 ENGINEERING DESIGN DATA 

Design data pertinent to the above u t i l i t ies  are detailed in 
the Process Flow Diagrams tn~ediately fol lowing th is page, tn 
the Equipment L is t  beginning on Page 8/14, and in the Draw- 
ings fo l lowing Page 8/32. 
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( DRAWINGS RELATED TO PLANT UTILITIES 

TITLE DRAWING NO. 

PLANT STEAM SYSTEM 

5530-300-Y-001 

5530-302-Y-001 
5530-305-Y-001 

Power Plant 
Boiler Feed Water System 
Plant Steam System 

ELECTRICAL POWER SYSTEM 

5530-30g-Y-001 

5530-30'1-Y-001 
5530-301-Y-O02 

System One Line Diagram 

RAW WATER TREATMENT 

Raw Water Treatment 
Raw Water Treatment 

COOLING WATER SYSTEM 

5530-103-Y-001 

5530-103-Y-002 

EQUIPMENT LIST 

Cooling Water System 

Cooling Water Distribution 

PLANT STEAM SYSTEM 

5530-300-P..OO1 
5530-300-P-002 

Power Plant General Arrangement 

Power Plant General Arrangement, Elevation 

C 
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5530-309-N-001 

5530-309-N-002 

5530-309-N-003 

5530-309-N-004 

5530-309-N-OO5 

5530-309-N-006 

5530-309-N-007 

5530-309-N-008 

5530-301-P-001 

5530-301-P-002 

5530-301-P-003 

5530-301-P-004 

5530-103-P-001 

ELECTRICAL POWER SYSTEM 

Electrical Single Line Legend & Symbols 

Electrical Single Line Legend & Symbols 

Electrical Single Line Diagram - Main 

Single Line Diagram 

Electrical Single Line Diagram - 13.8 KV 
Substation 
Elect r ica l  Single Line Diagram - 4160 V 
Secondary Se]ecttve Substation ( typ ica l )  

E lect r ica l  Single Line Diagram - 4160 V 

Radial Substation (typical) 

Electrical Single Line Diagram - 480 V 

Secondary Selective Substation (typical) 

Electrical Single Line Diagram - 480 V 
Radial Substation (typical) 

RAW WATER TREATMENT 

Raw Water & BFW Treatment - Plan at Grade 

Raw Water & BFW Treatment - Plan at Grade & 
21'-0" 

Raw Water & BFW Treatment - Section A-A 

Raw Water & BFW Treatment - Section B-B 

COOLING WATER SYSTEM 

Coollng Water Pumps - Plan & Section 
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COOLING WATER SYSTEM - AREA 103 

EqUIPHENT, LIST 

N O g d  E H C L A ' r U I I I . ' :  
T - t Y P i C  
¢ " C A P A ¢ I ' r ¥  
• - l l l l  

az l . r  . o p m r m A T I N G  P N I I I U N I  I 
T r M P t N A . r U E E  

M -  M A T E N I A L  
CS " CSWROW I ' rEEL  
I I  " I ' rA INL l l l  I . r J l L  
¢1  * GA•T  ISOH 

O - ON IVE  

W " W E I G H T  
S C ¢  " s c C g S l O N I E I  

ITEM NO. REQUIRED DESCRIPTZON 

103-1101 

103-1104 

5 + 1  

1 + 1  

Circulation Pump 

T - V e r t i c a l  Turbine 
C - 66,000 GPN @ 55 p s i g , l S O ° F  

&P = 50 ps i  
N - Carbon Steel 
D - 2,400 hp, E l e c t r t c  

H S04 Pump 

T - Hor izonta l  Cent r i fuga l  
C - 0 - 5 GPH 
S - D e l i v e w  = 25 ps ig 
M - Carbon Steel 
D - 0 .5 hp, E l e c t r i c  

103-2201 

103-2501 

H~SO 4 DaETank 

T - Hor i zon ta l ,  C y l i n d r i c a l  
C - 4,000 Gallons 

T/P- Ambient 
H - Carbon Steel 

Cool ln 9 Tower Un i t  

T - Forced d r a f t ,  open r e c J r c u l a t i o n  
C - 66,000 GPM 

P/T-  Hot water Temp. = 95°F 
Range = 30°F 
Approach = 7aF 

D - Fan hp - 1,680. E l e c t r i c  

I058R 8/14 



COOLING WATER SYSTEM - AREA 103 

£~,UIPMENT LIST 

ITEH NO. REQUIRED DESCRIPTION 

103-2502 

103-2505 

5 

5 

Chemical Add.itlon Package 

Each package to consist of a 500 
gallon carbon steel tank with 
agitator and a metering pump, 0 - 3 
GPM. 

Chemical Addition Package .II 

Package unit consistin9 of 200 
gallon carbon steel mixing 
tank with agitator and 0 - 5 
GPM metering pump. 

103 -2506 Chlorine Vaporizer 

Package unit  with necessary 
valves and controls to 
vaporize 4,000 lb/hr  max. 
l iquid chlorine using hot 
water. 
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ITEM 
• J l  

POWER PLANT - AREA 300 

.EQUIPMENT LIST 

.,NO.,REqUIRED DESCRIPTION 

N O M E N C ~ L A T U I I I e  * 

T - Y Y P E  

C - G A P A G I T f  
• ~ mlZ  mr 

P ~ r  - O P I N A T I N m  P R i l I J U N [ ~  
" t E M P E  m A T U I I I E  

M " M A T E N i A  L 
qam.  G A m W O N  f l r l e l [  L 
a i r  ~ IRTAINIL.II[IISI H I [ I C I L .  
G I  " G A ¢  I N O N  

D * OI |VIDC 
W " W R i m W I "  

A O Q  - A Q ¢ I l i O N I W l  

300-2501 

3 

3 

Offsite Steam and Power 
Generation Package 

Boiler-Furnace 

T - Pulverized coal-char f ired with 
natural gas igni ters and 
alternate fuel. 

C - go0,O00 Ib/hr steam at 1255 
psig, 950°F 

M - Std. boiler materials of 
construction 

D - All accessory and auxiliary 
equipment fans, pu|verizers, 
pumps, conCrols, baghouse, etc. 

Turbine- Generator 

T - 'Single auto-extraction par t ia l  
condensing 

C - 55M~ output @ 629,762 #/hr 
in le t  t h ro t t l e  steam @ 1255 
ps4g, 950°F. Auto extraction 
of 323,162 #/hr steam @ 100 psig 

M - Std. materials of construction 
a11 accessories, controls, 
lube, etc. 

Condenser 

T - Surface 
C - Condensing rate of 306,600 #/hr 

steam ea. @ 3.5"Hg Abs. 
Cooling water requirements of 
18,055 GPM at a 30°F 
temperature r ise.  

M - Steel case, admiralty brass 
heat exchanger tubes. 

D - N,A. 

C 
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POWER PLANT - AREA 300 

,EQUIPMENT LIST 

I 'fEM NO. REQUIRED DESCRIPTION 

6 

3 

Boiler Feed Pumps 

T - Diffuser type, balanced thrust,  
multistage centrifugal 

C - 2,000 GPN @ 1450 pslg-lO0% 
capacity with backup 

M - Electr ic motor, 2200 hp each 

Deaerating Feed Water Heaters 

T - Horizontal direct-contact t ray 
type 

C - 1,000,000 lb/hr;  20,000 gal 
storage 

M - Steel pressure vessel 
D - N.A. - venting, nozzles & aux. 

equipment 

Overhead Crane 

T - Turbo-gen. room - traveling 
bridge 

C - 40 ton capacity hoist 
M - Std. materials 
D - Electric motor, winch 25 hp 

Boi ler  Controls 

T - Electric analogldigital boi ler  
combustion, feedwater, steam 
temp., burner management, 
annunciators, power generation 
and process steam monitoring. 

Condensate System 

T - Condensate pumps,  feedwater 
heaters, gland steam 
condensers, f lash and blowdown 
tanks, etc.  

C - 1,000,000 lb /h r  with moke-up 
M - Varied as required 
D - As appl icable 
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POWER PLANT - AREA 300 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

Conveyor-Ash Handl ing 

T - Pneumatic, enclosed 
C - 143 t o n s / h r  
M - Same as process p l a n t  
D - Motor d r t ven  b lower 

• I 

( 
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. . . .  ¢ *  

ITEM 

RAW WATER TREATMENT - AREA 301 

NO. REQUIRED 

EQUIPMENT LIST 

DESCRIPTION 

NOMI [NGLATURI [  : 

T - TYP~ 
(= " CAPACITY  

P#  O P ICNAT iNG P I I  l e lSUnE#  
T IC  HP [NATU mE 

M * Md4TENIA  L 

~ - GAMMON STIKL. 
I TA  INLK  I I  mTtKL 
¢~abT  e l i de  

D - D IO IV I~  
W-  W I~ IOHT  

A¢  A ¢: C I [  EmOWlE l l  

301-1102 

301-1104 

301-1107 

301-110B 

301-1109 

301-1111 

3 

3 

2 

3 

2 

2 

Lime Sludqe Pump 

T - Progressive Cavity 
C - 50 GPH 
M - Steel Rotor/Buna N Stator  
D - 5 hp, E lec t r i c  

F i l t e r  Feed Pump 

T - Hor izonta l ,  Centr i fugal 
C - 1485 GPM 
M - Cast Iron 
D - 80 hp, EleCtric 

Backwash Transfer Pump 

T - Horizontal, Centrifugal 
C - 55 GPM 
M - Cast Iron 
D - 1,5 hp, Electr ic 

Alum Solution Meterinq Pump 

T - Diaphragm Reciprocating 
C - 18 GPH 
M - Al loy 20 
D - I /4 hp, Electr ic 

Ion Exchange Feed Pump 

T - Horizontal, Centrifugal 
C - 2800 GPM 
M - Cast Iron 
D - 50 hp, Electr ic 

MaBnesium Oxide Metering Pump 

T - Diaphragm Reciprocating 
C - Z2 GPH 
M - Steel 
D - 1/2 hp, E lec t r i c  
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" . .  . . ,  . . . . . .  , , 

RAW WATER TREATMENT - AREA 301 

EQUIPMENT LIST 

ITEM ~O. REQUIRED DESCRIPTION 

301-111Z 

301-1113 

301-11!4 

301-1116 

301-1120 

301-1121 

3 

Lime S1urr~ Pump 

T - Hor izonta l ,  Centr i fugal  
C - 2 GPM 
M - Cast Iron 
D - 1,5 hp, E lec t r i c  

Lime S1urr~ Pump 

T - Hor izonta l ,  Centr i fugal  
C - 4 GPM 
M - Cast Iron 
D - 1.5 hp, E lec t r i c  

Lime Sluge Pump 

T - Progressive Cavity 
C - 25 GPM 
M .. Steel Rotor/Buna N Stator 
D - 3 hp, E lec t r i c  

Su l fu r i c  Acid Metering Pump 

T - Diaphragm Reciprocating 
C - I0 GPH 
M - A11oy ?0 
D - I /4  hp, E lec t r i c  

PG1~mer Metering Pump 

T - Diaphragm Reciprocating 
C - 10 GPH 
M - Sta in less Steel 
D - 3/4 hp, E lec t r i c  

Caustic, Feed Pump 

T - Diaphragm Reciprocating 
C - 5 GPH 
M - Steel 
D - 1/4 hp, E lec t r i c  

. .  ' 
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RAW WATER TREATMENT - AREA 301 

EQUIPMEN T LIST 

ITEM NO. REQUIRED DESCRIPTION 

301-1122 

301-1123 

301-1203 

301-1207 

301-1211 

301-1212 

3 

Regenerant Transfer Pump 

T - Hor izontal ,  Cent r i fuga l  
C - 200 GPM 
M - Cast Iron wi th Acid Resistant 

Impel ler 
D - 5 hp, E lec t r i c  

Centri fuge Feed Pump 

T - Progressive Cavi ty 
C - 65 GPM 
M - Steel Rotor/Bun~ N Stator 
D - 7.5 hp, E lec t r i c  

Neut ra l iza t ion Tank Mixer 

T - Propel ler  
M - Steel 
D - I hp, E lec t r i c  

Alum Mixer 

T - Propel ler  
M - Sta in less Steel 
D - I / 4  hp, E lec t r i c  

Lime Tank Mixer 

T - Propel ler  
M - Steel 
D - I hp, E lec t r i c  

Mixer 

T - Propel ler  
M - Steel 
D - 1/4 hp, E lec t r i c  
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RAW WATER TREATMENT - AREA 301 

EquIPMENT LIST 

ITEM N,O. REQUIRED DESCRIPTION 

301-1218 

301-1222 

301-1223 

301-1401 

301-140Z 

Polymer Tank Mixer 

T -Prope l le r  
M - Stainless Steel 
D - I /2 hp, Electric 

Sludge Tank Mixer 

T - Propeller 
M -Stee]  
D - 2 hp, Electric 

T 
M -  
D -  

T 
C -  
M- 
D -  

Acc - 

Mixer 

Propeller 
Stainless Steel 
5 hp, Electric 

Lime Softener Reactor-Clarif ier 

Circular, Open 
725 GPM 
Steel 
2 hp, Electric 
Feed wet1, sludge 
mechanism, weir 

col lect ing 

Lime Softener Reactor-Clarif ier 

T - Circular Open 
C - 1425 GPM 
S - 50' dia x 15' deep 
M - Steel 
D - 2 hp, Electric 

Acc - Feed Well, Weir, 
Collecting Mechanism 

Sludge 
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RAW WATER TREATMENT - AREA 301 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

301-1405 

301-1424 

301-2105 

301-2119 

301-2125 

2 

T . 

C -  
S -  
M-  
D -  

Acc- 

Gravity F i l te r  

Rectangular Gravity F i l ter  
1415 GPM 
16' Wide x 45' long 
Reinforced Concrete 
7.5 hp, Electric 
Fi l ter  Media, 
Backwash Mechanism, 
Pumps 

Centrifuge 

Travelling 
Backwash 

T - Solid Bowl Scroll 
C - 65 GPM 
M - Stainless Steel 
D - 75 hp, Electric 
S - 35' dia x 15' deep 

Alum Feeder 

T - Screw Feeder 
C - Up to  0.23 cu f t / h r  
M - Steel with Stainless 

helix screw 
D - Fractional hp, Electric 

polymer D ispurs in  9 Funnel 

Steel 

T - C i r c u l a r ,  Open 
S - 12" dta x 18" T-T 
M - Syn the t i c  Molded Resin 

Conveyor Be l t  

T - Hor izon ta l  Be l t  
C - To convry  55 c f t / h r  

dewatered sludge 
M - Nylon 
D - 2.75 hp, E l e c t r i c  

Acc - I d l e r s ,  Pu l l eys ,  Winch 

o f  
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RAW WATER TREATMENT - AREA 301 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

301-2302 

301-2303 

301-2304 

301-2305 

301-2306 

301-2308 

Neut ra l iza t ion  Tank 

T - Rectangular, Open 
C - 7050 Gallon 
S - I0 '  x 16' x 8' (2' FB) 
M - Reinforced Concrete 

Sump 

T - Rectangular, Oper. 
C - 8500 Gallon 
S - I0' x 14' x I0 '  (2' FB) 
M = Reinforced Concrete 

Bag Loading Hopper 

T - Rectangular, Closed 
C - To empty 50-100 Ib bag 
S - 8" wide x 24" long x 40" high 
M - Steel 

Backwash C^ l lec t ion  Sump 

T - Rectangular Open 
C - 8500 Gallon 
S - iO' x 14' x I0 '  (2' FB) 
M - Reinforced Concrete 

Alum Solut ion Tank 

T - C i rcu lar ,  Open 
C - 50 Gallon 
S - 24" dia x 30" high 
M - Polyethylene 

F i l te red  Water Col lect ion Sump 

T - Rectangular, Open 
C - 8500 Gallon 
S - 10' x 14' x lO' (2 '  FB) 
M - Reinforced Concrete 

(_ 
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RAW WATER. TREATHENT - AREA 301 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

301-2310 

301-2311 

301-2315 

301-2317 

301-2318 

30i-2319 

Lime S1urrE Tank 

T - Circular, Open 
C - 750 Gallon 
S - 5' dia x 6' deep ( I '  FB) 
M - Steel 

Magnesium Oxide Solution Tank 

T - Circular, Open 
C - I00 Gallon 
S - 30" dia x 38" deep 
M - Steel 

Sulfuric Ac|d Storage Tank 

T - Hor i zon ta l ,  Closed 
C - 4500 Gallon 
S - 8 .5 '  d ia  x 12' long 
M - Steel  

Polymer Mix Tank 

T - Circular, Open 
C - 500 Gallon 
S - 48" dia x 70" deep 
M - Stainless Steel 

Acid Storage Tank 

T - Ho r i zon ta l ,  Closed 
C - 15,000 Gallon 
S - 10.5'  d ta  x 25' Length 
M - Steel 

Caustic Storage Tank 

T - Ho r i zon ta l ,  Closed 
C - 15,000 Gallons 
S - 10.5 '  d ta x 25' length 
M - Steel  
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RAW WATER TREATMENT - AREA 301 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

C ° 

301-2321 

301-2322 

301-2335 

301-2336 

301-2509 

4 

4 

Sludge Mix Tank 

T - Circular ,  Open 
C - 4200 Gallon 
S - 8' dia x 1Z' deep (2' FB) 

M - Steel 

ReQenerant Collection Tank 

T - Rectangular, Open 
C - 45,000 Gallon 
S - 20' x 30' x 12' deep (2' FB) 
H - Reinforced Concrete, Lined 

T . 

C m 

S -  
M -  

Acc - 

T 

C -  
S -  
H -  

Acc - 

Cation Exchangers 

Ver t ica l ,  Cyl indr ical  Pressure 
Tank (75 psig) 
925 GPN 
12' dia x 6' S/S 
Steel Lined 
Al l  Internal Resin, Valves, 
Instrumentation & Controls 

Anion Exc, hangers 

Vertical, Cylindrical Pressure 
Tank (75 psig) 
925 GPH 
12' dta x 6' SIS 
Steel Lined 
Al l  Internals,  Resin, Valves, 
Instrumentation & Controls 

Lime Storage & Feed Fac i l i t y  

Package consists of: 

Storage s i lo  with 
co l lec tor  

dust 

Volumetric feeder 
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RAW WATER TREATMENT - AREA 301 

,EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

301-2510 

Lime Slaker 

Storage Silo 

T - Vertical, Cylindrical with 
Cone Bottom 

C - 3335 c u f t  
S - 12' dta x 50' T-T 
M - Carbon Steel 

Acc - Bin Vibrator, Dust Collector, 
Ladder 

Volumetric Feeder 

T - Screw Feeder 
C - Up to 51 cu f t / h r  
M - Stainless Steel Anger and Tube 
D - I/4 hp, Electr ic 

Lime Slaker 

C - Up to 1000 lbs/hr 
M - Welded Steel 
D - 2.5 hp, Electr ic 

Acc - Breaker Bar, Stainless Steel 
Wire, Mesh Screw, Water Jacket 

Magnesium Oxide Storage &. Feed 

Package consists of:  

Storage Silo with Dust 
Col lector 
Volumetric Feeder 

.S.~orage S i lo  

To Vertical Cylindrical with 
Cone Bottom 

C - 520 c u f t  
S - 8' dia x 15' T-T 
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C, 
RAW WATER TREATMENT - AREA 301 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

301-2516 

301-2517 

M - Carbon Steel 
D - 4 hp, Electr ic 
M - Carbon Steel 

Acc - Bin Vibrator, Dust Collector, 
Ladder 

Volumetric Feeder 

T - Screw Feeder 
C - Up To 2.4 cu f t / h r  
H - Stainless Steel Anger and Tube 
D - 1/2 hp, Electr ic 

Acid Regeneratipn S~stem 

Package Consists of Acid Pump, 
Mixing Tee, Valves, Flow Indicators 
& Instrumentation 

.Caustic Regenerati.on Syst.em 

Package Consists of Caustic Flow 
Pump, Mixing Tee, Heat Exchanger 
with Temperature Control ler,  Flow 
Indicators and Instrumentation 

°~ 
~° 

C 
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ITEM 

,BOILER FEEDWATER SYSTEM - AREA 302 

NO. REQUIRED 

,EqUIPP£NT LIST 

DESCRIPTION 

N O U [ N ( : L A T U I ~ | , *  
T - T Y P I E  
C o CAImA G I r T  
• ° l I K l [  

P I T  " O P i l I A T I N O  P N K I • U R E I  
T K  N P I K I I  A T U n f  

H -  NATm~I IB IAL  
¢ U -  G A N m O N  I T I ¢ K L  
8 i  - $TAINr,.IIi m~[li. 
4CO * G A I T  I n O N  

a * D N I V K  
W -  W E I G H T  

i ¢ ¢ :  * A C C E S S O R I E S  

302-1101 

302-1102 

302-1103 

302-2501 

302-2502 

3+3 

3+3 

1+1 

W.aste Heat Re.co.ver3BFW Pump 

T - Centrifugal 
C - 9OO.GPM @ 228OF, 5 psi9 

AP=1095 psi 
M - Carbon Steel 
D - 700 hp, Electr ic 

§aturator Water Pump 

T - Centrifu9al 
C - 500 GPM @ 228°F, 5 psi9 

~P=820 psi 
M - Carbon Steel 
D - 350 hp, Electr ic  

Reformer BFW Pump 

T - Centrifugal 
C - 200 GPM @ 228°F, 5 psig 

-~P=17g5 psi 
M - Carbon Steel 
D - 350 hp, Steam Turbine 

T m 

C -  
M -  

Des P/T - 

Condensate Polisher Package 

Activated Carbon 
1000 GPM 
Carbon Steel 
75 psig/12OOF 

Deaerator Package 

T - 1500 psig steam BFW qual i ty 
C - BFW, 1600 GPM 
M - Carbon Steel 

PIT - 5 psig/228°F 
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( 

No. Required 

3 

12 

35 

ELECTRICAL DISTRIBUTION - AREA 309 

EQUIPMENT LIST 

Description 

N O I N . W N G L A ' r u I I K :  ' 

T - T V P I  
¢ - C A P A C I T Y  
• * l i l l e  

P I T  - O P | A A T I N 6  P H K I I U • I #  
Tn [  M P E R A T I & J J I •  

M -  M A ' r O ' N I A  L 
~ • -  C A I I I K S ,  N l l " l r ~ l L ,  
i N  ~ I ' ~ A I N L i ~ d l l  •YKmelb 
+41 - C A i ' r  I L I O N  

O - D I I | V ~ "  
t l f  " W I I I H T  

A C C  - A ¢ C : E I I O N I I C I  

Line-ups of 13.8 KV switchgear 500 HVA rating. Each 
line-up consisting of two 2000 amp incoming line 
breakers, one 2000 amp bus t ie breaker, t~o auxiliary 
sections and fourteen 1200 amp feeder breakers. 

Low voltage radial substations. Each substation con- 
sists of a heated, insulated and lighted prefabricated 
building containing the following equipment: 

A. One 480 volt, 1600 amp incoming bus duct. 

B. One line-up of 480 volt switchgear consisting of 
an incoming line breaker, three feeder breakers 
and metering. 

C. Three motor control centers each containing an 
incoming line disconnect switch, metering, 31 
starters and 4 c i rcui t  breakers. 

D, One 30 KVA lighting transformer and 24 circuit 
panel. 

E. One emergency lighting system consisting of bat- 
teries, inverter, charger and automatic transfer 
system. 

F. One four point annunciator. 

Low voltage secondary selective substations. Edch 
substation consists of a heated, insulated and lighted 
prefabricated building containing the following equip- 
ment: 

A. Two 480 volt  1600 amp incoming bus ducts 

B. 

C. 

One line-up of 480 volt switchgear consisting of 
two incoming line breakers, six feeder breakers 
and metering. 

Six motor control centers each containing an 
incoming line disconnect switch, metering, 31 
starters and 4 c i rcu i t  breakers. 

":i • • 

l 

i 
! i  
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No. Requi!'e,d i / /  

i" 

i ¸ ,~ 

,/ 

i i ~. 

-i ~, • 

I _IL : L 

i T ~  ¸ 

L ~ .- 
I 

12 

82 

ELECTRICAL DISTRIBUTION - AREA 309 

EQUIPMENT LIST 

D .  

E. 

.Description 

One 30 KVA lighting transformer and 24 circuit 
panel. 
One emergency lighting system consisting of bat- 
teries, inverter, charger and automatic transfer 
system. 

F .  

G. 

One 12 point annunciator. 

One 48 volt 0.C. power supply consisting of bat- 
teries, charger and !4 circuit distribution 
panel. 

Transformer 7500 KVA, 13.8 KV-4.16 KV, 3 phase, 60 
Hertz oil fi l led, fan cooled. 

Transformer 1000 KVA, 13.8 KV-480 volts, 3 phase, 60 
Hertz oil fil led, fan cooled. 

Transformer 50 MVA 69 KV-13.8 KV, 3 phase, 60 Hertz, 
double secondary, oil f i l led, forced oii cooled and 
fan cooled. 

Transformer 70 MVA, 161 KV-69 KV, 3 phase, 60 Hertz 
oil f i l l ed ,  forced oil cooled and fan cooled. 

Medium voltage radial substation. Each substation 
consists of a heated, lighted and insulated prefabri- 
cated building containing the following equipment: 

A. One 2000 amp, 4160 volt incoming bus duct. 

B. One line of 4160 volt switchgear containing one 
incoming line breaker and one transition section. 

C. One line of 16 motor controllers for 4000 volt 
induction motors, 

0. One 30 KVA lighting transformer and 24 circuit 
panel. 

E. One emergency lighting system consisting of bat- 
teries, inverter, charger and automatic transfer 
system. 

F. One 12 point annunciator. 
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No. Required 

5 

ELECTRICAL DISTRIBUTION - AREA 309 

G, 

EQUIPMENT LIST 

Description 

One 48 volt D.C. power system consisting of bat- 
teries, charger and eight circuit distribution 
panel. 

Medium voltage secondary selective substation. Each 
substation consists of a heated, lighted, and insulat- 
ed prefabricated building containing the following 
equipment; 

A 
t - t ,  

B, 

Two 2000 amp, 4160 volt incoming bus ducts. 

One line of 4160 volt switchgear containing two 
incoming line breakers, one t ie breaker and 
three transition sections. 

C. One 2000 amp, 4160 volt bus duct from the 
switchge~r to the 4160 volt motor controllers. 

D. Two lines of 16 motor controllers each for 4000 
volt induction motors. 

E. One 30 KVA lighting transformer and 24 circuit 
panel. 

F. One emergency lighting system consisting of bat- 
teries, inverter, charger and automatic transfer 
system. 

G. 

H, 

One 12 point annunciator. 

One 48 volt D.C. power system consisting of bat- 
ter ies, charger and 12 c i rcu i t  distr ibution 
panel. 

C 
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SECTION 9.0 
WASTEWATER TREATMENT 

(Area 401) 

9.1 

9.2 

9.2.1 

DESIGN BASIS 

gastewater discharges occur continuously from several pro- 
cessing and nonprocessing areas/operations, and intermittent- 
ly from runoffs from coal storage and processing areas and 
from periodic cleaning of steam boilers. A11 contaminated 

wastewaters generated from operation of the coal gasifica- 

tion/methanol plant complex are treated before discharging 

the effluent, in an environmentally acceptable manner, to 
Cook Inlet. A summary of estimated wastewater flows and 
characteristics is given ip Table 9-1 on Page 9/7. 

All treated effluents are stored in a final treated effluent 
pond, and discharged through effluent diffusers to Cook Inlet 
during ebb tide only. A portion of the treated effluent is 
utilized for the conditioning of dry ash to minimize dust 
problems during load-out from ash silos. Stored treated 
effluent a|so serves to meet the plant f ire water demand. A 
summary of effluent characteristics is given in Table 9-5 on 
Page 9/11. 

PROCESS DESCRIPTION 

(Dwgs 5530-401-Y-001, 002, 003, 004, 005, 006, 007) 

Railroad Maintenance Area 

Wastewater from the ratlroad maintenance shop is discharged 
to a gr i t  chamber for the removal of gr i t .  Grit removed from 
the wastewater is collected, b3 means of a gri t  screw collec- 
tor, in a duBpster box for storage and subsequent disposal. 
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The degritted wastewater is discharged to an oi l  separator 

for the removal of free o i l .  Oil which accumulates on the 

surface of the separator is removed by a belt oil skimmer and 

is discharged to a drum for storage and subsequent disposal. 

The oil separator effluent is pumped to a flocculator-clari- 
f ier  for chemical treatment with lime. 

Runoff from the railroad tracks adjoining the shop is convey- 

ed to a stormwater storage pond. The runoff is pumped, at a 

controlled rate, to the flocculator-clarifier for chemical 
treatment with lime. 

Treated effluent overflows the clar i f ier  weir and is conveyed 

through a sewer to the process wastewater treatment fac i l i -  
t ies. 

9.2,2 

Sett led lime sludge is pumped to a basket centr i fuge for de- 

watering. Centrate from sludge dewatering is returned to the 
o i l .  separator. Dewatered sludge is sent to the coal mines 
for  disposal. 

Process Area Stormwaters 

Runoff from the processing areas of the plant flows through a 

trash rack. to a l ined earthen primary storn~ater basin. The 
primary basin is used to remove any free ot l  present in the 

runoff .  The runoff is then discharged from the bottom of the 
primary basin to an overflow chamber fo r  discharge to a lined 

earthen stormwater storage pond. The runoff is subsequently 

discharged from the bottom of the storage pond to a sump, and 

pumped at a control led rate to the process wastewater t rea t -  

ment f a c i l i t i e s .  The character is t ics of process area runoff 

are shown in Table 9-4 on Page 9/10. 

. 
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9.2.3 

9.2.4 

9.2.5 

Boiler Cleaning gastewaters 

Wastewaters from boiler cleaning operations are discharged to 

a lined earthen basin storage pond. The boiler cleaning 
wastes are pumped at a controlled rate to the coal storage 
area stormwater runoff reactor-clarifier for chemical treat- 
ment with lime. Characteristics of boiler cleaning waste- 
waters are listed in Table 9-3 on Page 9/9. 

Coal Storage Area Stormwaters 

Stormwater runoff and washdown water (see drawing 5530-401- 

Y-O07) from the coal storage area is discharged to a lined 
earthen basin storage pond. The contents of this pond are 

pumped at a controlled rate to the reactor-clarifier for 
chemical treatment with lime. 

Treated effluent overflows to a sump and is pumped to the 

effluent mix tank, provided with the process wastewater 
treatment faci l i t ies,  for ultimate discharge to Cook Inlet. 

Settled lime sludge is pumped to two basket centrifuges for 
dewaterlng. The centrate resulting from dewatering is re- 
turned to the coal storage area runoff pond. The dewatered 
sludge is sent to the coal mines for disposal. A summary of 
coal area wastewater characteristics is given in Table 9-2 on 
Page 9/8. 

Process gastewater Treatment Facilities 

Process wastewaters, pretreated effluents from the railroad 
shop and sanitary wastewater treatment, and controlled dis- 
charge of process area runoff are conveyed to a concrete 
sump, and from there they are pumped to a splitter box. Re- 
cycle sludge and nutrient solutions are also pumped to the 
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splitter box. The spl i t ter box distributes the flow equally 
to two lined earthen aeration basins. 

To promote biological treatment, the mixture of wastewaters, 

recycle sludge and nutrient is aerated. The oxygen necessary 
for biolugical treatment is supplied by three aerators In 

each aeration basin. 

Adequate amounts of nutr ients, nitrogen and phosphorus, are 
necessary for biological treatment. Ammonium phosphate is 
used as a single source nutr ient.  

The mixed l iquor from the aeration basins is discharged to a 

sp l i t t e r  box which distr ibutes the flow equal]y to two c i r -  

cular c la r i f i e rs .  The c la r i f i e rs  are used to sett]e the 

mixed liquor and separate the biological sludge from the 

treated eff luent. Each c lar i f teP is provided with a skimming 

mechanism to remove any accumulated skimmings from the sur- 
face of the c l a r i f i e r .  The skimmings are discharged to a 
su~p and pumped to the sludge handling f a c i l i t i e s .  A major- 
i t y  of the sett led biologica] sludge is returned to the in le t  
sp! t t ter  box. The remainder of the sett led sludge is pumped 

to the sludge handling f a c i l i t i e s .  The treated eff luent 

overflows the c | a r i f i e r  weir to a sump and is pumped to two 

gravity sand f i l t e r s  for  removal of suspended solids from the 

c lar i f ied ef f luent.  The f i l te red  eff luent is  discharged to 

an effluent mix tank. 

The excess biological sludge and scum resul t ing from the pro- 

cess wastewater treatment is processed in the sludge handling 

and treatment f a c i l i t i e s  where i t  is aerobically digested, 

thickened and dewatered. The digested sludge is discharged 

9/4 



9.2.6 

9,2.7 

9.2.8 

to a thickener. The supernatant from the thickener is col- 
lected in a sump and pumped to the splitter box. The thick- 

ened sludge is pumped to a sludge storage tank. The sludge 
from the sludge storage tank is pumped to a solid bowl cen- 

trifuge. 

The centrate resulting from sludge dewatering is discharged 
to the splitter box. The dewatered sludge is sent to the 
coal mines for disposal, 

Miscellaneous ~astewaters 

Boller blowdown, neutralized ion-exchange regenerant wastes, 

pretreated effluent from boiler cleaning and coal storage 
area runoff treatment, and centrate from water treatment 

faci l i t ies are also discharged to the effluent mix tank. 

Coolin 9 Tower Blowdown 

This wastewater is discharged directly to the effluent stor- 

age pond. 

Effluent Storaje Pond 

This is a rectangular lined earthen basin provided to store 
treated effluent for discharge over a 12-hour period to Cook 

Inlet  during ebb tide through a multi-port effluent diffuser. 

A portion of the treated effluent is pumped from the storage 
pond for emergency quenching of coal dr~ers and for condi- 

tioning of ash during loadout from the ash storage silos, 
Stored treated effluent also serws to meet the plant f i re  

water demand, 
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9.2.9 

9.2.10 

9.2.11 

An effluent monitoring station automatically collects com- 

posite samples, and automatically records flow, temperature 
and pH of all treated effluents discharged to Cook Inlet. 

Effluent Diffuser 

The multi-port effluent 'diffuser is approximately 1300' long, 
and is located in an area with a water depth of at least 
several fathoms even at dead low tide. 

Clean $tormwater Runoff 

Runoff from clean area of the plant Is conveyed through a 
trash rack to a lined earthen stormwater basin. The runoff 
is discharged from the bottom of the basin to a sump for dis- 
charge to natural drainage channels. 

An effluent monitoring station automatically records the flow 

and collects composite samples of all clean area runoff. 

Construction Runoff 

Stormwater runoff from the coal storage area and processing 
area which occurs during the period of construction will be 
directed to separate lined earthen detention ponds. Alum 
will be added, on a flow-proportional basis, to faci l i tate 
settling of s i l t .  Treated effluent will be discharged to 
natural drainage channels. 

Automatic samplers will collect composite samples of dis- 
charges from the ponds. 
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