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SECTION 4.0
COAL GASIFICATION
(Areas 205, 206, 207, 208, 216, 218)

DESIGN BASIS

[}

The gasifiers will be Winkler fluid bed units. Design oper-
ating pressure will be 58 psia.

A total of 8 gasifiers will be provided, each with a design
capacity of 3.44 MM scfh of raw gas production. No spares
will be provided.

One of the eight gasifiers, nd its associated equipment,
will be designed for future operation at 10 atmospheres.

The feed to the gasifiers will be crushed coal -3/8" dried to
8% total moisture.

The coal feed bins for each gasifier will have capacities of
108 tons each or 2.6 hours storage at normal rates.

Steam will be produced in the gasifier waste heat boilers at
855 psig and 840°F, Char from the waste heat boiler will be
fed to offsite steam boilers for fuel.

The systems for pneumatic transport of char will handie dry
material with a bulk density of 31 to 37.5 lbs/fta, a car-
bon content of 30 wt. ¥, and temperature of 350°F.

The systems for pneumatic iransport of ash will handle dry
material with a bulk density of 50 1bs/ft3, a carbon con-
tent of 10 wt. %, and temperature of 350°F.
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Total char production, based an 100% load, will be 142.7 tons
per hour. This will be sent to the off-site boilers for use
as fuel.

Total process ash production, based on 100% load, will be
55.9 tons per hour.

Total boiler ash production will be 141.2 tons per hour.

Ash will be hauled to the mines for disposition on a
6-trains-per-day, 7-days-per-week schedule.

Nitrogen will be used in the pneumatic transport systems. A
nitrogen surge tank is provided to assure a coastant flow on
demand to each conveying system.

PROCESS DESCRIPTION

Gasification (Area 205, Dwg. 5530-205-Y-001)

The plant utilizes eight fiuid-bed Winkler Gasifiers operat-
ing at 58 psia pressure. Cpal is fed at 83.6 stph to each
gasifier by means of Tock hoppers and feed screws. The lock
hoppers transport coal from storage at atmospheric pressure
to a pressurized feed bin in the following batch type se-~
quence: (1) Fill, {2} Pressurize; (3) Empty, and (4) Depres-
surize,

These functions are accamplished by using nitrogen for pres-
surization and by means of automatic controls which open and
close the appropriate valves in the correct sequence. Lock

hopper vent gases are scrubbed and then vented to the atmos-
phere.
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Coal from the feed bin is fed to the gasifiears by the feed
screws which are located near the bottom of each gasifier.
The feeders are water Jjacketed to prevent damage due to the
high temperature inside the gasifiers.

Two lock hopper trains and four feed screws are provided for
each gasifier. Each lock hopper train supplies two feed
scraws so that the normal coal feed is 50% of capacity per

train. Thus, each set of feed screws is capable of 100% ca-
pacity when one set is down for maintenance.

A mixture of oxygen and steam is fed +into each gasifier,
fluidizing and reacting with the coal. As a result of the
high turbulence and intimate mixing, rapid reactions take
place with the coal. The exothermic reaction of coal with
oxygen provides the heat necessary for the endothermic reac-
tion of coal with steam according o the following equations:

c +02 —r——— C02 + Heat
C+H20+Heat —_— H2+C0

Due to the turbulent motion and shape of the bed, particles
are segregated according to specific weight. The heavier
particles consisting mostly of ash are withdrawn from the
bottom of the gasifiers and returned to the mine for dis-
posal. The lighter and smaller particles, consisting of
50-70 percent char are carried overhead by the raw gas. Po-
tentially troublesome tar oils and higher gaseous hydro-
carbons are converted into carbon oxides and hydrogen due to
the relatively high temperature of guasification. Conse-
quently a raw gas is produced consisting essentially of car-
bon monoxide and hydrogen, some carbon dioxide, a small
amount of methane plus small amounts of hydrogen sulfide and
carbonyl sulfides.
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Waste Heat Recovery (Area 206, Dwg. 5530-406-Y-001)

The raw gas, carrying some unreacted char, leaves from the
top of the gasifier and passes to the heat recovery unit
where the waste heat in the gas is used to generate steam, at
870 psia and 840°F, for use in the plant.

Some of the entrained char in the gas is removed in the waste
heat vecovery unit. The majority of the particulate removal,
however, is accomplished using a multiclane coliector Jlocated
downstream of the heat recovery unit. This collector con-
sists of a number of vertical cyclones built into a bank

within a singie housing which makes a high efficiency mechan-
ical collector. The char collected from the bottom of the
waste heat recovery unit and the multiclone collector is sent
to the off-site boilers as fuel.

Particulate Removal, Settling_and Filtration
{Areas 207, 208; Dwgs. 5530-207-Y-001, 208-Y-001)

The raw gas from the multiclone collector passes to a direct
quench, venturi type scrubber where the remaining dust and
fine particles are removed and the gas is cooled to approxi-
mately 104°F prior to compression and syngas upgrading. The
particle laden water from the scrubbers is sent to a thick-

ener where the solids settle out and are concentrated to a
15% slurry. The slurry is then pumped to rotary vacuum fil-
ters which form a Tilter cake of 39% solids which is sent to
the mine for disposal. Clear water from the thickener is re-
cycled to the scrubber.
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Gasification at 10 Atmospheres
(Areas 205, 206, 207; Dwgs. 5530-205, 206, 207-Y-10ATM)

Provision for operating at higher pressures, up to 10 atmos-
pheres, has been incorporated into the design of one gasifier
and its associated equipment. This includes provisions for

supplying higher oxygen, nitrogen, steam and scrubbing water
pressures. Gasifier throughput is a function of the gasifier
operating pressure. Operating at 10 atmospheres can paten-
tially increase the gasifier autput 1.5 times.

The system has been designed, as shown on Drawing No.
5530-207-Y~10 Atm., so that the high pressure gasifier can be
isolated by venting the raw product gas after scrubbing, to
the Tow pressure flare system through a pressure letdown con-
trol valve. This will allow the rest of the gasifiers to op-
erate without upset while changes in operating pressure are
made on the high pressure unit. Likewise, upsets in gas
quality can be isolated, adjustments made, data recorded and
overall performance can be evaluated without affecting the
rest of the plant. Upan extended operation of this unit the
raw gas product could be used as supplemental boiler fuel.

DRY CHAR SYSTEMS (Area 216, Dwg. 5530-~-216-Y-001)

Two pneumatic char transport systems, both operating, are
furnished with each gasifier train. One system transports
dry char from the waste heat boiler; the other transports
char from the c¢yclones. FEach system is of a pressure tank-
controlled feeding design, operating on a batch cycle.

The waste heat boiler char system has one pressure tank; the
cyclone char system has two pressure tanks. Each system
operates individually and automatically through a fill and
transport cycle. In both systems the elapsed time for com-
Pletion of a fill and transport cycle is one hour.
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Char transported from the waste heat boilers and cyclones is
callected in the char feed bin. Two rotary feed valves, both
operating, control the rate of feed from the vhar feed bin to
a belt feeder. The belt feeder transfers the char to the

off-site boiler surge hopper conveyor where 1t is dumped on
top of boiler feed coal previously placed on the conveyor.

A fabric dust collector removes dust from the transporting
gas before the gas is discharged to the atmosphere. The col-
lected dust is stored in a hopper at the bottom of the col-
lector and periodically discharged to the char feed bin. A
rotary valve in the dust leg from the collector to the char
bin provides & gas seal. Purging with ambient air is pro-
vided for servicing the collector.

ASH SYSTEM (Area 218, Dwg. 5530-218-Y-001)

One pneumatic dry ash conveying system is furnished for each
gasifier train. The systeam is of a dual pressure tank - con-
trolled feed design, operating on a batch cycle.

Each pressure tank operates automatically through a fill and
transport cycle, and while one is filling the other is trans-
porting. The total elapsed time for completion of a fill and
transport cycle is one hour.

Ash transported from the gasifiers is collected in ash load-
out silos. Ash transferred from the offsite boilers is also
collected in the ash silos. Three rotary drum mixercondi-
tioners, all operating, control the rate of feed from the
silos. MWater is added to the ash in the mixerconditioner to
control dust during ash unloading from the siles and ash
transporting. The ash is discharged to collecting conveycrs
which dump it into railroad cars. Ash is hauled to the mines

by six trains per day operating seven days per week.
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Fabric dust collectors remove ash dust from the transporting
gas before the gas is discharged to the atmosphere. Three
collectors, all operating, are providing one on top of each

ash silo. The collected dust is stored in a hopper at the
bottom of the dust collector and periodically discharged into
the ash silos. A rotary valve in the dust leg from collector

to silo provides a gas seal. Purging with ambient air is
provided for servicing the dust collectors.

ENGINEERING DEGIGN DATA

Design data pertinent to gasification is detailed in the
Process Flow Diagrams immediately following this page, in the
Equipment List beginning on page 4/10, and in the Drawings
following page 4/31.
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DRAWING NO.

DRAWINGS RELATED TO GASIFICATION

TITLE

5530-205-Y-001
5530-205-Y-10 ATM
5530~206-Y-001
5530-206-Y-10 ATM
5530-207-Y-001
5530-207-Y-10 ATM
5530~-208~-Y-001

5530-216-Y~001
5530~218-Y-001

EQUIPMENT LIST

5530-205-P-001

5530~-205-P-002

530~205-P-003
5530-205-P-004
£530~-205-P-005

§530-205-P-004
5530-205-P=-007

5530~-205-P-008

0809R

Gasification

Gasification

Waste Heat Recovery & Dry Cyclone
Waste Heat Recovery & Dry Cyclone
Particulate Removal

Particulate Removal

Gasification Char & Coal Dryer Particulate Set-

t1ing & Filtration
Dry Char System
Ash System

Gasification, Waste Heat Recovery,
Removal ~~= General Arrangement
Gasification, HWaste Heat Recovery,
Removal -~ General Arrangement
Gagification, Waste Heat Recovery,
Removal == Plan Above Grade
Gagification, Waste Heat Recovery,
Removal ~- Plan above 14'-9"

Waste Heat
Removal == Upper Plans
Gasification, Waste Heat
Removal -- Elevation
Gasification, Waste
Removal -- Elevation
Gasification, Waste
Removal -~ Elevation

Basification, Recovery,

Recovery,
Heat Recovery,

Heat Recovery,
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Particulate

Particulate

Particulate

Particulate

Particulate

Particulate

Particulate
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EQUIPMENT LIST TITLE
5530-205-P-009

Gasification, Waste Heat Recovery, Particulate
Removal--Elevation *

5530-208-P-001 Gasification, Char & Coal Dryer Particulate

Settling & Filter--General Arrangement

AL AR R
A T

5530-208-P-002 Basification, Char & Coal Dryer Particulate

Settling & Filter--Plan at Grade

b

5530-216-P-001
5530-218~P-001

Raw Coal & Dry Char Blending--Char Bin

Ash Blending & Disposal--Ash Load Out Station--
Plan & Sections
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Equipment List

5530-205-1301

Capacity 11,770 sefm
Drive 250 hp
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CORRECTIONS
Process Flow Diagram
Drawing Number Stream No. Reads Should Read
5530-205-Y-001 11 2,825,030 scfh 3,880,000 scfh
214,776 1b/hr 294,980 1b/hr
~ 5530~206-Y-001 58%6 ' 300°F 3920F
' 5530-205-Y-10ATM 11 2,826,032 scfh 970,000 scfh
?l. 12 148,000 scth 18,500 scfh
5530-206—Y-10ATM 3 55 psia 137 psia
5530-206-Y-10ATM 586 300°F 3920F

16,200 scfm
350 hp
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TEMPERATURE
M= MATENIAL

GASIFICATION -~ AREA 205 . oh - BUANLESE ATREL
5 S
EQUIPMENT L1ST 331
ITEM NO. REQUIRED DESCRIPTION
205=1301 4 Start-Up Air Blower
T - Centrifugal Blower
C - 11,771 SCFM
S - 34" Dia. Blade-24"/18"
Iniet/Outiet
P/T - 14.67 to 17.38 psia/70° to -50°F
Inlet
M - C5-CI
D - Electric¢ Motor - 250 hp
205-1302A 1 10 ATM Nitrogen Comprassor
T = Centrifugal
S « 250 hp
C - 570 ICFM
Pi/Ti - 85 psig/100°F
Po/To - 150 psig/240°F
D - Electric
205-1303A 1 10 ATM Oxygen Compressor
T - Centrifugal
S - 2030 hp
C - 4560 ICFM
Pi/Ti - 75 psig/100°F
Po/To - 175 psig/230°F
D - Electric
205-1501 8 Start-Up Burner
T - Bas Burner
C = 310 SCFM Fuel of LHV=853 Btu/scf
P/T - 25 psig Min./Amb
205-1606A 1 Oxygen Cooler

0809R

T = 5h211 and Tube
C - 375 MM Btu/hr
S - 1600 sg.ft.
M - Shell-Carbon Steel
Tubes- Carbon Steel
Des P/T - Shell-75 psig/125°F
Tubes~125 psig/300°F
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GASIFICATION - AREA 205
EQUIPMENT LIST

ITEN NO, REQUIRED DESCRIPTION
205-1607A 1 Nitrogen Aftercooler
T « Shell and Tube
C - 0.46 MM Btu/hr
S - 350 sq.ft.
M - Shell=Carbon Steel
Tubes-Carbon Steel
Des P/T - Shell 75 psig/150°F
Tubes-200 psig/300°F
205-1701 7 Ejector
T - Jet Type Ejector
C - 208,424 SCFH Dry Gas with
entrained solids MW=28
P/T ~ 10 psig/100°F
M - Carbon steei: Motive force for
ejector to be water at 65 psia
and 100°F.
205=1701A 1 Ejector
T - Jet Type Ejector
€ -521,060 SCFH Dry 6Gas with
Entrained Solids MW=28
P/T - 35 psig/100°F
M - Carbon Steei: Motive Torce for
ejector to be water at 65 psia
and 100°F.
205-1702 4 Air Filter
T = Ajr Intake with Silencer
C - 11,771 SCFM
S - 64" x 64" x 24" High
P/T -~ Atm/Amb
M - C5 - Synthetic Fibers
0809R 4713




i: GASIFICATION - AREA 205
EQUIPMENT L1S5T

ITEM NO. REQUIRED DESCRIPTION

205-2102 28 Gasifier Feed Screw

T = Horizontal - Tubular Housing

P/T - 45 psig/1,625°F at discharge end
M - Carbon Steel - stainless steel
- Spec, CI
D - Electric
Acc - Variable gear motor, transmis-
sion
205-2102A7 4 Gasifier Feed Screw

T - Horizontal-Tubular Housing
P/T - 135 psigf1,625°F at discharge
end
Carbon Steel -~ Stainless Steel
Spec. CI
Electric
Variable gear motor, transmis-
sion

(=
LI I B

Acc

£205-2105 7 Ash Discharqge Screw

T - Double Screw {in series) -20°
Inclined - Tubular Heusing =
Water cooled
P/T - 45 psig/1115°F
M - Carbon Steel =~ stainless steel
~ Spec. CI
D -« Electric
Acc - Variable gear motor, transmis-
s10n
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GASIFICATION -~ AREA 205
EQUIPMENT LIST

ITEM NO. REQUIRED DESCRIPTION

205-2705A 1 Ash Discharge Screw

T = Double Screw (in series)-20°
Inclined ~- Tubular Housing =
Water Cooled

P/T - 135 psig/1,115°F
M - Carbon Steel - Stainless Steel
- Spec. Cl
D - Electric
Acc - Variable Gear Motor, Transmis-
sion
205-2201 14 Coal Lock Hopper
T = Cylindrical with Conical Bottom
C -2,825 cu ft
S - 13.75" ID x 26.25' High
P/T - 45 psig/150°F
M - Carbon Steel - ASTM A516-~6r. 60
Acc ~ Stainless Steel lining in coni-
cal bottom
205-2201A 2 Loal Lock Hopper
T - Cylindrical with €onical Bottom
C - 2,825 cu ft
S - 13.75' 1D x 26.25"' High
P/T = 135 psig/150°F
M = Carbon Steel-ASTM A516-Gr.&D
Acc - Stainiess Steei Tining in coni-
cal bottom
205-2202 14 Feed Bin
T - Cylindrical with Conical Bottom
C - 6990 cu ft
S - 16.42' 1D x 48.58' High
P/T - 45 psig/150°F
M - Carbon Steel - ASTM A576-Gr. 60
Acc - Stainless Steel lining in coni-

cal bottom

0809R 4/13




{ GASIFICATION - AREA 205
EQUIPMENT LIST

ITEM NO. REQUIRED DESCRIPTION
205-2202A 2 Feed Bin
T - Cylindrical with Conical Bottom
€ - 6990 cu ft
S - 16.42"' ID x 48.58° High
P/T - 135 psig/150°F
M - Carbon Steel~ASTM A516-Gr.60
Acc - Stainless  Steel Tining in
conical bottom
205-2203 4 Cooling Water Emergency Tank
T - Cylindrical, Horizontal
C - 636 cu ft
S - 8.25' ID x 16.5" Long
P/T ~ Atm/Amb
M ~ Carbon Steel
{ 205-2210 7 Winkler Gasifier

T - Vertical, Cylindrical with
Conical Bottom
S- 18' I0 x 71.75' High
P/T -~ 45 psig/2,200°F
~ Carbon Steel - ASTM A516-Gr. 60
Acc - Brick Lining
= Injection and Instrumentation
nozzles

205-2210A 1 Winkler Gasifier

T - Vertical, Cylindrical with
Conical Bottom

S - 18" ID x 71.75" High
P/T - 135 psig/2,200°F

M - Carbon Steel~ASTM A516-Gr.60
Acc - Brick Lining

Injection and Instrumentation
Nozzles

414




GASIFICATION - AREA 205
EQUIPMENT LIST

ITEM NO. REQUIRED DESCRIPTION
20£-2601 7 Steam Oxygen Mixer I
T - Cylindrical, Vertical
C - Steam - 13.2 STPH
Oxyyen - 10,512 SCFM
P/T - Steam - 101 psig/4B2°F
Oxygen = 77 psig/257°F
M -~ Stainless Steel
205-2601A 1 Steam Oxygen Mixer 1
T = Cylindrical, Vertical
C - Steam~38.5 SiPH
Oxygen-14,292 SCFM
P/T - Steam-202 psig/f482°F
Oxygen-173 psig/257°F
M - Stainless Steel
Note: This dtem 1is also to
meet the specifications of item
205-2601
205-2602 7 Steam Oxygen Mixer II
T - Cylindrical, Vertical
C - Steam -~ 3.3 STPH
Oxygen - 5.647 SCFM
P/T - Steam - 101 psig/482°F
Oxygen - 77 psig/257°F
M - Stainless Steel
205-2602A 1 Steam Oxygen Mixer Il
T - Cylindrical, Vertical
C - Steam=9.1 STPH
Oxygen-7,678 SCFM
P/T - Steam-202 psig/482°F
Oxygen-173 psig/257°F
M -~ Stainless Steel
Note: This item is also to
meet the specifications of item
205=2602
0804R 4/15




GASIFICATION - AREA 205
EQUIPMENT LIST

ITEM NO. REQUIRED DESCRIPTION

205-2901 16 Sleeve Valve

Slide Gate

2,012 cu ft/5 min - once per
hour

Atm/250°F

Carbon Steel

Pneumatic

205-2902 Lock Hepper Inlet Valve

Bell Valve

2012 cu Tt/5 min - once per hour
45 psig/250°F

Carbon Steel

Pneumatic

205-2902A Lock Hopper Inlet Valve

83211 Valve

2012 cu ft/5 min - once per hour
135 psig/250°F

Carbon Steel

Pneumatic

205-23903 Lock Hopper Discharge Valve

Bell Vaive

2012 cu ft/8 min = once per hour
45 psijg/250°F

Carbon Steel

Pneumatic

"“::b'}!':"-"-. .'.-.-‘3-"- S e e
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205-2903A Lock Hopper Discharge Valve

Bell Valve

2012 cu ft/8 min - once per hour
135 psig/250°F

Carbon Steel

Pneumatic

St ot il o
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MNyManULAal R
T - TYPE
T = CAPACITY
8 - }IZE
/Y » OPERATING FRESSURES
TEMPERATURR
M= MATER(AL

. WASTE HEAT RECOVERY AND ORY CYCLONE - AREA 206 25 - SrAMILEED BTEEL
EOUIPHENT LisT 2
ITEM NO. REQUIRED DESCRIPTION
206-1607 1 Blowdown Copler
T - Shell and Tube

(]
)

4.45 MM Btu/hr

Shell - Carbon Steel
Tubes - Carbon Steel
500 sq ft

Shell -~ 125 psig/350°F
Tubes - 75 psig/150°F

"

tn
[}

P/T

206-1701 7 Dry Cyclone

T = Multiclone
C - 55,225 SCFM Dry; Moisture/Gas
Ratio = 0.398 Moi/Mol
Dust Loading = 13.2 STPH
M - Carbon Steel ~ ASTM A516-Gr. 60
P/T - 45 psig/392°F
Acc - Stainless Steel-linad Tower
part of cyclone; cyclone will
have char inventory of 848 cu
ft to permit two 15 min
discharges per hour

206-1701A 1 Dry Cyclone

T - Multiclone
C - 83,500 SCFM Dry; Moisture/Gas
Ratio = 0.4036 Mo1/Mol
Dust Loading = 20.4 STPH
M - Carbon Steel-ASTM A516-Gr.60
P/T - 135 psig/392°F
Ace - Stainless Steel - lined Tower
part of cyclone; cyclone will
have char inventory of 1310 cu
ft discharge per hour

206=-2203 7 Waste Heat_ Recovery Blowdown
Drum

T - Vertical, Cyiindrical
S~4' ID x 6* T-T
M -~ Carbon Steel

P/T - 75 psig/325°F

0BO9R 4/17




WASTE HEAT RECOVERY AND DRY CYCLONE - AREA 206

EQUIPMENT LIST

ITEM NO. REQUIRED

DESCRIPTION

206-2203A 1

S=un=

206-2501 7

Des P/T -

Acc -

0BOYR 4/18

Waste Heat Recovery Blowdown
Drum

Vertical, Cylindrical
5' IDX 6' T-T
Carbon Steel

75 psig/325°F

Waste Heat Recovery. System
Package

Water Tube Boiler, Refractory
Lined Vessel

189 MM Btu/hr

Carbon Steel

75 psig/650°F Shall

1200 psig/950°F Tube

Radiant Boiler 206-1604

Radiant Boiler Steam Drum
206-2202

BFW Heater 206-1601

Lower Steam Boiler 206-1602
Upper Steam Beiler 206-1603
Lower Steam Superheater 206-1605
Upper Steam Superheater 206-1606
Steam Orum 206-2201
206~1601, 1602, 1603, 1605, 1606

are enclosed in a single shell
refractory lined vertical vessel
1604 s Tlocated 1in the top
section of the gasifier 205-2210




WASTE HEAT RECOVERY AND DRY CYCLONE - AREA 206
EQUIPMENT LIST

ITEM NO. REQUIRED DESCRIPTION
206-2501A 1 Waste Heat Recovery System
Package
T - Water Tube Boiler
C -~ 285 MM Btu/hr
M ~ Carbon Steel
Des P/T - 105 psig/650°F Shell

1200 psig/950°F Tube
Acc ~ Radiant Boijer 206-1604A
Radiant Bailer Steam Drum
206-2202A
BFW Heater 206~1602A

Upper Steam Boiler 206-1603A

Lower Steam Superheater
206-1605A

Upper Steam Superheater
206-1606A

Steam Drum 206-22Q1A
206-1601A, 1602A, 1603A, 16054,

1606A are enclosed in a single
shell refractory lined vertical

U80SR




NOMENCLATURE:
T - TYFE
C s CAPASITY
s -~ AEE
P/T - OPFERATING PRGESAURES
TEMFERATURE

( PARTICULATE REMOVAL - AnicA 207 ca - Hnmmon SrEE.

S8~ sTAINLESS BTEEL

¢1 » SABY IRON
EQUIPMENT LIST " wewmnr
AGE ~ ACCEFBORIES

ITEM NO. REQUIRED DESCRIPTION

207-1101A 1+1 10 ATM Circulation Pump

T ~ Centrifugal

C - 3200 GPM 82°F, @ 75 psig
&P = 80 psi

M - Carbon Steel

D - 210 hp, Electric

207-1402 8 Knockour Drum

T -~ Vertical, Cylindrical
S-8'1IDx 16" T-T
M - Carbon Steel

P/T ~ 75 psig/150°F

207-2501 7 Raw Gas Scrubber System
T - Wet Scrubbing
{ t - 55,225 SCFM Dry: Moisture/Gas
Ratio = 0.398 Mal/Mol
~ Dust Loading: Inlet: 13.3

GR/SCF Dry
Qutlet: 0.02
6R/SCF Dry

4 - Carbon Steel-ASTM A516~Gr. 60
.o 1 ~ 45 psig/392°F Inlet
Acc - AN auxiliaries, nciuding
controls and dinstrumentation,
necessary Tor full operating
system.
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PARTICULATE REMOVAL - AREA 207
EQUIPMENT LIST

ITEM NO. REQUIRED DESCRIPTION

207-2501A 1 Raw Gas Scrubber System

T - Wet Scrubbing
C - 83,500 SCFM Dry; Moisture/Gas
Ratio = 0,4036 Mol1/Mol

- Dust Loading: Inlet: 18.5
GR/SCF Dry
Outlet: 0.02
GR/SCF Dry
M - Carbon Steel =~ ASTM A 516 -
Gr.60
P/T - 125 psig/392°F Inlet
Acc - A1 auxiliaries, including

controis and instrumentation,
necessary for full operating
system.

0BO9R » 4/21




NOMENCLATURE!
T=-TYPE
€ = CAPACITY
& - BIZK .
P/T « GPERATING PREASURE]
- TRH::N::UR.
- AR c) -~ CANT IRGN

O - DRIVE

EQUIPMENT LIST Ace : ACCHEARORIEE
LTEM NO. REQUIRED DESCRIPTION
208-1101 3 Char Slurry Recirculation Pump
T = Centrifugal, OL2n Impeiler,
Horizontal
€ - 100 GPM @ 2.D psig, 120°F,
aP=20 psi

M = Rubber Lined, Cast Iron
D - 3 hp, Electric

208-1102 3 Char Slurry Pump

- Centrifugal, Open Impeller,
Horizontal

450 GPM @ 2.0 psig, 120°F,
AP=40 psi

= Rubber Lined, Cast Iron

- 25 hp, Electric

ox O -
'

208-1103 3 Raw Bas Scrubber Water Scum Pump

- Diaphragm

- 25 GPM @ 2.0 psig, 100°F,
AP=20 psi

- Cast Iron/Viton Diaphragi

- 3 hp, Electric

o= O

208-1304 kLY Raw_Gas_Scrubber Water Sump Pump

- Horizontal, featrifugal
aP=100 psi

Cfast Steel

- 900 hp, Electric

oX O-
]
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GASIFICATION CHAR AND COAL DRYER PARTICULATE
SETTLING AND FILTRATION - AREA 208

EQUIPMENT LIST

ITEM NO._REGUIRED DESCRIPTION

208-1105 1+1 Coal Dust Sludge Pump

T = Centrifugal, Open Impeller
C - 362 GPM @ 2.0 psig, 135°F,
AP=40 psi
, M = Rubber Lined Cast Iron
D - 20 hp, Electric

208-1106 1 Coal Dust Settler Scum Pump

T - Diaphragm

C~50 GPM @ 13 psia, 135°F,
&aP=40 psi

M - Carbon Steel/Viton Diaphragm

b -7 1/2 hp, Electric

208-1107 1+ Dryer Scrubber Water Sump Pump

T - Horizontal, Centrifugal

C - 151 GPM

aP= 55 psi

M - Cast Iron

D - 4.0 hp, Electric
208-1108 . 1 Raw Polymer Feed Pump

T - Reciprocating Piston

C - 5 GPM

M - Stainless Steel

D = 1.0 hp, Electric
2081201 3 Static Mixer

T - In<Line

C - 10,000 GPM, aP = 1.5 psi

§-3'1D

M - Fiberglass Reinforced Plastic

080%R 4723




o

ITEM

BASIFICATION CHAR AND C
L

A

QAL DRYER PARTICULATE
A 208

- AR [}

NO, REQUIRED

EQUIPMENT LIST

DESCRIPTION

208-1202

208-1203

208-1601

208~1602 -

208-2101

0809R

1+1
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Static Mixer

In-lLine

10,000 GPM ® 130 psig, &P = 12
psi

4,.5* 1D

- Fiberglass Reinforced Plastic

Static Mixer

In-Line

500 GPM, AP = 2.1 psi

8 in. ID

Fiberglass Reinforced Plastic

Char Slurry Cooler

Plate and Frame
147.39 MM Btu/hr
4000 sq ft
Heresite TH Resin
50 psig/200°F

Recirculation Water Cooler

Shell and Tube
159.78 MM Biu/hr
5500 sq ft
Heresite TH Resin
i50 psig/150°F

Filter Press Conveyor

Belt

122 STPH

30" Wide x 200 fpm
8.0 hp




GASIFICATION CHAR AND COAL DRYER PARTICULATE
SETTLING AND FILTRATION - AREA 208

EQUIPMENT LIST

4 iy

ITEM NO. REQUIRED DESCRIPTIDN

208-2201 8 Char Slurry Let-Uown Drum

Horizontal, Cy¥lindrical, Baffled
4' D x 10" L

Carbon S$teel

50 psig/200°F

—=Z -

208-2204 ] Polymer Storage Tank

Vertical, Cylindrical
4860 Gal.

8'ID x 15' T-T
Carbon Steel

2O

208-2302 3 Raw Gas Scrubber Water Sump

Wet Well

Rectangular, Open

80,784 gal

L=48', W=15', Water Depth=15',
free Board-2'

Concrete

=z o~
[ I |

Dry ¥ell

Rectangular, Housed, Vented
L=48', W=15', Depth=17"
Concrete

=~
[ I |

208-2303 3 Char Settler Scum Storage Tank

Cone bottomed, Vertical

w/floating roof

26,654 gal S
18" ID x 11' SWD, 9.0' cone T/
depth “
Carbon Steel :

Heated to 160°F and insulated

[ -4 [ 7. X o] -

-
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GASIFICATION CHAR AND COAL DRYER PARTICULATE
— SEITLING ARD FILTRATION

= AREA 208

NO. REQUIRED

EQUIPMENT LIST

DESCRIPTION

{
ITEM
208-2304
208-2305
{ 208-2501
208-2502
0809R

2o = w o -
1 1)

o= [ 7R ] —

4/26

Dryer Scrubber Water Sump

Vertical, Housed

16,978 gal

17 ID x 12' Deep, 10' water
depth

Concrete

Loal Dust Settler Scum Storage

Yertical, Covered, Cone bottom
1,775 g&i

7' ID x 5' SWD

Carbon Steel

Char Slurry Thickener

Circular - to include sludge
and scum collection

- B,862 GPM

- 150" ID x 16' center depth, 3'
free board
Concrete

= Variable Speed Rake

(%]
b

ar Settler Polymer Feed
aCkage

Package consists of:

e

Blend and Storage Tanks
Agitators
Feed Pump




GASIFICATION CHAR AND COAL DRYER PARTICULATE
—SFTTLING AND FICTRATION - AREA 208

EQUIPMENT LIST

ITEM NO. REQUIRED DESCRIPTION

3 Blend/Storage Tanks

T - Vertical, Cylindrical

C ~ 517 gal.

S=-4'"ID x 5.5 TT

M ~ Fiberglass Reinforced Plastic

3 Agitator

- Propelier

10 in. dia. @ 350 rpm
Stainless Steel

1.0 hp, Electric

O~

3 Feed Pump

T = Diaphragm

C - 10GPM @ 12 psia, 100°F,
AP=50 psi

M - Stainless Steel/Poly Vinyl
Chloride

D - 3 hp, Elsctric

1 Raw Polymer Feed Pump

T - Reciprocating Piston

€ - 5 GPH, 10 psia, 120°F,
aP=50 psi

M - Stainless Steel

D - 1.0 hp, Electric

208-2503 Scale Suppressant Feed Madule
Package

Package consists of:

. Storage Tank
. Agitator
. Feed Pump

0809R 4727




GASIFICATION CHAR AND COAL DRYER PARTICULATE
SEITLING AND FILTRATION - AREA 208

EQUIPMENT LIST

ITEM NO, REQUIRED DESCRIPTION

1 Storage Tank

Vertical, Cylindrical

1,007 gal, ATM

6' ID x 5' T=T

Fiberglass Reinforced Plastic

=2
11 0t

1 Agitator

Propelier

6.5 in. diameter @ 1,150 rpm
Stainiess Steel

1 1/2 hp, Electric

o= n+

1 Feed Pump

- Reciprocating Piston

- 80 GPH @ 1Z psia, 100°F,
AP=50 psi

Stainless Steei

- 1.0 hp, Electric

o= 0+
1

208-2504 8 ' Filter Package

Rotary Drum Belt

182 GPM, 9,912 1b/hr S35

12' Diameter, 24' Tong

Carbon Steel

400 hp Overall

Vacuum System, Belt Conveyor,
Heat Exchanger

&
OO0 -
LI IO I B I |

208-2505 Loal Dryer Polymer Feed Package

« Storage Tank

Agitator
. Feed Pump

0BO9R 4/28




GASIFICATION CHAR AND COAL DRYER PARTICULATE
SETTLING AND FILTRATION - AREA 208

EQUIPMENT LIST

ITEM NO. REQUIRED DESCRIPTION

1 Storage Tank

- Vertical, Cylindrical

- 517 gal

- 4" ID x 5.5' T-T

- Fiberglass Reinforced Plastic

SO~

1 Agitator

Propeller

10 in. Dia. @ 350 vpm
Stainless Steel

1.0 hp, Electric

OX(n -

1+ 1 Feed Pump

T - Diaphragm

C - 400 6PH @ 12 psia, 130°F,
AP=50 psi

M - Stainless Steel, Poly Vinyl
Chloride

D = 2.0 hp, Electric

1 Raw Polymer Feed Pump

Reciprocating Piston
5 GPH

3tainless Steel
1.0 hp, Electric

OO
| I I A |

208-2506 1 Coal Dust Thickener

T - Circular - to include sludge
and scum collection

C - 440 GPM :

S - 120" 1D, 15 center depth, 3°
freeboard

M - Concrete

0809R 4/29




NOMENCLATURE]
T -TYre
S+ CAPACITY

| BN 11 ]
T e
M- MATERIAL
{ DRY_CHAR SYSTEM AREA 216 i aAINLESS brR
' EQUIPMENT LIST L e
ITEM NO. REQUIRED DESCRIPTION
216-2501 -} Waste Heat Boiler Char Pneumatic

Convexing ystem
C - 3,56 STPH Char/400 SCFM N2

Includes: 2-Np Receiving & Header,
Pressure  Vessel,  Contr.
Valves & Shut-0ff Valves,
Bag House, Bag House Fan &
Bag House Rotary Air Lock

216-2502 8 Cyclone Char Pneu. Conv. System
C = 14.29 STPH Char/900 SCFM N2
Includes: 2-N2 Receive» & Header,
2-Pressure Vessel, Cantr.
Valves & Shut-Off Valves
216=-2150 2 Feeder
T - Rotary
C - 72 STPH Norm.
D-5hnhp
216-2160 1 Feeder
’ T - Belt
€ - 143 STPH Norm.
5 = 30" Wide
D- 10 hp
216-2310 1 Char Bin
T - 50 ton

216-1301 1 Fan

P PSRNy RO

T = Centrifugal
C - 7500 ACFM @ 10" W.C. & 230°F
D - 20 hp

216=1701 1 Dust Caliector

( T - Bag, Puise Air 6:1 ARir/Cloth
C - 7500 ACFM @ 230°F

0809R 4/30




NOMENCLATURK:
T vy
o+ CAPATITY
L CN 111 ]
BT - DFEMATING FRESSURE/
TEMPERATUNRK
M- MATENIAL

ASH SYSTEM AREA 218 ca- cAmmON eTEEL
£l *» GAST INON
EQUIPMENT L1ST e wmen
ITEM NO. REQUIRED DESCRIPTION
218-2501 R Pneumatic_Conveying System

C - 6.92 STPH Ash/600 SCFM Ny

Includes: 2-Np Receiver & Header,
2-Pressure Vessels,
Control Valves & Shut-Off
Valves, Bag House, Bag
House Fans & Bag House
Rotary AirlLocks

218=-2101 1 Ash_Loadout Conveyor

T - Belt
C - 500 STPH Norm.
D=-10 hp

2:18-2102 1 Ash Loadout Conveyor
T = Belt

C - 250 STPH Norm.
M -5 hp

218-1201 3 Rotary Drum Mixer/Conditicner

Screw
250 STPH Norm.
10 hp

218-2310 3 Ash Loadout Silo

Z0-
]

T = Cylindrical ~ Concrete Stave
€ - 1400 ton

0809R 4/31
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