6.1.8 BLOCK FLOW DIAGRAMS

6.1.8.1 OVERALL MATERIAL BALANCE

The Oversll Material Balance for the Westmoreland Coal 40% Fines - BNG
Base Case (Drawing No. 835704-00-4-101) shows the flow of materials
through the plant. Flow rates are given for each stream. Utility and
offsite units except Oxygen Production, Steam Generation, Power
Generation, and Flue Gas Desulfurization are not shown.

Coal is sereened and distributed to Gasification and the Boilers. Oxygen
is produced from atmospheric air, and steam is generated from boiler feed
water. The pgas produced in the Gasification and Partial Oxidation units
undergoes CO shift, cooling, H,5 and CO, removal (Rectisol), methana-
tion, purification, and compression as it is upgraded to pipeline quality
substitute natural gas (SNG). The liquids produced in the plant are
treated to recover naphtha and ammonia byproducts as well as stripped gas
liqguor which is further treated in the Wastewater Treating Unit. Residual
tar, pitch, and phenols are gasified in the Partial Oxidation Unit.
Byproduct sulfur is recovered from the H,S removed from the gas in the
Rectisol Unit. Ash is generated in the Gasification, Partial Oxidation, and
Steam Generation units and is prepared for disposal in the Ash Handling
Unit.

6.1.8.2 PLANT WATER BALANCE

Drawing No. 835704-00-R-102 is the block flow diagram of the plant water
balance for the Westmoreland Coal - 40% Fines, SNG Case.

The basis of the plant water management philosophy is zero discharge.
This philosophy requires that no waste water stream leave the plant
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6.1.8.2 (Continued)

boundaries and is accomplished by treatment and recycle of plant water
streams as shown on the drawing. The plant water usage scheme achieves
conservation of water and protection of the environment.

The water leaving the plant is in the form of evaporative losses from the
cooling towers, waste water solar ‘evaporation pond, and the waste treat
ment sludge incinerator. The balance of the losses occur from small
amounts of water to ash handling for dust control and to landfill disposal
with dewatered sludge.

Raw water pumped intc the plant flows to two major destinations, Boiler
Feed Water (BFW) Treatment and Utility Cooling Tower Makeup. Low
qguantity uses include Potable Water, Firewater, and Flue Gas Desulfuri-
zation. The requirement for cooling water free of organic contamination in
the Oxygen Production Unit is the reason for treated raw water make-up
to the Utility Cooling Tower. Utility cooling water makeup is supplemented
by clean storm water and blowdown from the 1500 psig boilers.

BFW Treatment supplies demineralized makeup water to supplement the
polished condensate returning to feed the 1500 psig boilers and supplement
the softened plant condensate streams feeding the 600 psig waste heat boil-
ers in the plant. The unit also sends softened water to the 100 psig plant
boilers. Waste water from reverse osmosis (RO) equipment in the BFW and
Condensate Treatment and Potable Water Units joins the Utility Cooling
Tower blowdown for treatment and is recycled to the Process Cooling
Tower. Backflush regeneration of the filters and softeners in the above
units is reeycled directly to the Raw Water Treatment stream or the Utility
Cooling Tower as makeup. The water with highest total dissolved solids
(TDS) is used for Ash Handling dust control,
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6.1.8.2 (Continued)

The large volume of makeup to the Process Cooling Tower is composed of
biologically treated process iwaste water. This technologically advanced
scheme accomplishes recvele of a very large stream of otherwise environ-
mentally undesirable water without offplot disposal. The waste water con-
sists of treated ocily water, treated sanitary waste, plant wasteheat boiler
blowdown, process water from POX and Rectisol, and siripped gas liquor
from Ammonia Recovery. Organic wastes are reduced by biological treat-
ment. The clarified water is treated by softening and RO before introdue~
tion into the Process Cooling Tower (PCT) mekeup pond. High solids
waste streams from the purification equipment in the PCT makeup treatment
system and the PCT side siream treatment system are concentrated in an
evaporator. The condensed water from the evaporator returns to the
Process Cooling Tower, while the brine is pumped to the solar evaporation
pond for erystallization by solar energy.

6.1.8.3 SULFUR BALANCE

Drawing No. 835704-00-4-104 shows the plant sulfur balance for the West-
moreland Coal - 40% Fines - SNG Case. Flow rates are given as pounds
per hcur of sulfur regardless of the form or compound the sulfur is in.

Sulfur enters the plant as a part of the coal. In Gasification most of the
sulfur in the coal reacts to form hydrogen sulfide (H,5). A very small
portion of the H,S 1s vented to the atmosphere in the lock gas vent, a
portion is retained in the liquid, but most is contained in the gas. The
selective Rectisol process removes the acid gases (carbon dioxide and
sulfur containing gases) from the main process gas stream and separates
the acid gases into three streams -a H,S-rich stream, a H,S-lean stream,
and a COy-rich stream. The HgyS-rich stream is further concentrated in
the ADIP section of Sulfur Recovery. The Claus section reacts and
- recovers molten sulfur from the H,S-rich gas. The SCOT section converts
( sulfur compounds in the tailgas to H,S. In the Stretford Section, molten
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6.1.8.3 (Continued)

swlfur is recovered from the Rectisol HyS-lean pas, the ADIP esnd SCOT
tellgases, and sulfur containing offgases from the liquid-processing units.
Sulfur compounds in the Stretford vent gas and Rectisol CO,-rich gas are
converted to SO, in the Process Steam Superheating Unit, join the boiler
flue gas and are vented to the atmosphere.

Sulfur that enters the boilers in the coal is oxidized to SO, and leaves in
the flue gas. Ninety percent of the SO; in the flue gas is removed in the
Flue Gas Desulfurization Unit and is oxidized to gypsum (CaSO, - 2H, O).
The remaining S0, is vented to the atmosphere as a minor component of
the flue gas.

6.1.8.,.4 AIR EMISSIONS

Drawing No. 835704-00-4-105 is the air emissions diagram for the Westmore-
land Coal - 40% Fines - SNG Case. The drawing shows compositions, flow
rates, and sources of streams that discharge to the atmosphere . Sources
of emission are: «coal handling, gasification, process heaters, coal-fired
boilers, process steam superheater, and tankage. The diagram shows these
sources in relation to the other process units and major process streams.

6.1.8.5 SOLID EFFLUENT

The solid effluent diagram for the Westmoreland Coal ~ 40% Fines - SNG
Case (Drawing No. 835704-00-4-106) shows the sources of solid wastes that
leave the plant battery limit., The major process steams and process units
are shown for clarity. Several of the process units use catalysts that
have resale value., The Sulfur Recovery catalyst has no resale value and
is disposed of as landfill. The Raw Water Treating and Utility Cooling
Water units produce sludges that are sent to landfill disposal. The Waste-
water Tresting sludge is incinerated prior to landfill disposal. The boiler
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6.1.8.5 {Continued)

ash, gasifier ash, and FGD gypsum are sent to the solid waste disposal
plant. Additional wastes include spent solids from water treating and
plant refuse,

The flow rates and compositions of the solid effluents are given when
known. The diagram also shows the trace element analysis of the coal and
the mineral analysis of the ash.

6.1.8,6 STEAM BALANCE

Drawing No. 835704-00-R-107 shows the plant steam balance for the West-
moreland Coael -~ 40% Fines - SNG Case. The steam balance shows the dis-
tribution of steam to and from the various steam producers and consumers

’ in the plant. The steam producers and consumers are grouped according

) to pressure level and service. Each group occupies a block on the
drawing and contains a list of the units which use this sitecam. Steam is
generated at five different pressure levels and distributed throughout the
Process plant.

The steam balance also showns a general distribution of boiler feedwater
and collection of returning condensates for reuse as boiler feedwater.
Only the process deserators are shown on the drawing. The boiler service
deserators are not shown but are included within the boiler plant,

Condensate and steam which are not returned to the plant for reuse are
called losses. The losses are made up with demineralized water, treated
raw water, and process condensates.
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o

6.1.9 UTILITY SUMMARY

Table 6.1.9-1 indicates the utilities generated or consumed by each process

or utility unit in the Westmoreland Coal - 40% Fines~SNG Case.
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TABLE 6.1.9-1

BASE CASE: - 40% F
UTILITY SUMMARY
INIT STEMM (M 1b/hr) :
1500 16 650 1o g0 1Ib 100 1b 60 Ib Condensate S8
NO. NAVME 925°F Sat'd 160°F Sat’'d Sat'd (M lb/hr)
01 Coal Screening
02 Coal Distribution
03 Ash Handling
10 Cozl Gasification -1,000.9  +566.6
11 OO Shift
12 Gas Cooling +126.5
13 Rectisol -46.7 -91,7 +138.4
14 Gas Liguor Separation
15 Tar Distillation ~7.6 ~7.3 +14.9
16 Naphtha Hydrotreating -10.2 -34.8 +45.0
17 Phensolvan -3.4 -5.1 -54.1 +54.4
18 Ammonia Recovery -80.0 -142.2 +222.2
19 Sulfur Recovery +21.9 -22.9 -26.8
20 Process Steam Superheating -722.8 +910.8
21 Methanol Synthesis (+2.8)
22 Methanation +817.2
23 SNG Carpression -145.7 -4.4 +150.1
and Furification
24 Parti.il Oxidation +6.8 +38.4
25 PSA Hydrogen Production
40 Oxtygen Production -1,222.2 +1,222.2( )
4] Stezm Generation +4,121.4 ~4,121.4;1744,121.4 -322.4 +180.3 -B82.8
42 Power Generation -2,899,2 +2,899.2(1)-3,795.6 -87.4 +3,883.90
43 Flue Gas Desul furization
44 Raw Water Treating ;
45 BFW and Condensate Treating -92.5 -5,004.9 +g&
46 Air and Nitrogen Systems ‘
47 Process Cooling Water
48 Utility Cooling Water
49 Potable Water
50 Utility Water
91 Fire Water
32 Fuel Gas
93 Flere
54 Wastewater Treating -2.5 +2.5
95 Tank Farm end Dispatch -10.8 -1.0 +9.7
56 Sanitary Sewer
Steam Tracing ~7.3 +7.3

Export
Total (Process Units) 0 0 -325.8 +427.8 ~-84,3 651.8
Total (Utility Units) 0 0 +325.8 -427.8 +84.3 -1,985.2
TOTAL 0 ] 0 0 0 -1,333.4

Legend: { ) indicates intermittent use.

+ indicates production

- indicates consuption

Note: (1) 650 psig/710°F steam

Not inciuded in totals.

(2) Include in Wastewater Treating (Unit 54)
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TABLE 6.1.9-1
BASE CASE: WESIMORELAND COAL - 40% FINES - SNG
UTILITY SUVMARY

o Steam and
§ STEaM (M Ib/hr) , Condensate Electric
100 Condensate BEW Lass Cooling Water Power Fuel Gas
760°F Sat'd Sat'd (M lb/hr) (M Ib/hr) (M 1b/hr) (WM Btu']gh% (VW) (W) (VM Btu/hr)
- -1.00
-0.10
-0.70
-1,080.9  +566.6 -690,7  1,215.0 -8.27 -551  =2.40 -0.7
+126.5 -128.4 1.9 -9.14 -609  ~0.35
-46.17 -81.7 +138.4 -37.9 37.9 -204.40 -13,613 -22.90 +329.7
-83.30 -5,548 -0.69
-7.3  +14.9 -3.60 -240  -0.19  -i2.%
-34.8 +45.0 -3.10 -206 -0.19 (-1.4)
-5.7 -54.1 +54.4 8.8 -11.7 =779 -0.67
-142.2 +222.2 -122.6  -8,165  -0.48 -
+21.9 -22.9  -26.8 -29.3 3.5 -43.4  -2,900 -3.00 -11.6
+510.8 -190.0 2.0 -2.08 -340.1
(-2.9) (0.1) -1,2 -80 -0.07 +9.1
-829.5 12.3 -4.4 -293 -4.50 (-43.0)
-145,7 -4.,4 +150.1 -153.2 -10,200 -0.25
+38.4 -79.8 34.6 -6.98 -465  -0.17 -0.1
-0.87 -25 -0.60  +30.4
N -156.3 ~-10,400 -11.30
”s-~'1g+4.m1.4 -322.4  +180.3 -882.8 -3.108.9 12.4 32.50
L -3 795.6 -87.4 +3,883.0 -2,434.2 -162,300 +40§-;g
: -1.87
-y2.5 -5,004.9 +5,094.5 2.9 -6.00
-6.5 - ~433  -3.40
+2,279.8 +151,974 -10.00
-974.5 64,907 -0.40
-0.,03
-0.03
-0.02
-0.03 ~2,0
-2.5 +2.5 -6.20 -2.5
-10.8 -1.0 +9.7 2.1 -~ -1.1 -74 0.55
(2)
-7.3 +7.3
+283,16
-325.8  +427.9 -84.3 651.8 -1,985.6  1,316.0 -656.0 -4,3674 -40,34 +4.5
+325.8  -427.9 +84.3 -1,985.2 -1,985.6 17.4  +656.0 +43,674 +323.50 -4.,5
g 0 0 -1,333.4 0 +1333.4 0 0 +283.16 0

Lﬁ 7; ncluded in fotals,

L8" Ak TIACh 40T B REP N AR
IS EUTE € W tHE RISICICI-DM LN TRE
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6.1.10 CATALYSTS AND CHEMICAL SUMMARY

The catalysts and chemicals required for each unit in the Westmoreland Coal
40 percent Fines-SNG Case are shown in Table 6.1.10-1. Initial and annual
requirements and costs ere provided.

The initial charge was based on the larger of the following requirements:
initial fill requirement or one month inventory. For chemicals used in
several units throughout the plant (sulfuric acid, caustiec, and lime), two
week capacity storage is provided.
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6.1.11 OPERATING MANPOWER

Table 6.1.11-1 lists the operating manpower for the plant. The units have
been groupéd into operating areas to assist in determining general super-
vision requirements.

The operation staff includes shift operators, shift foreman, superinten-
dents and technical staff.

Included with operating manpower is Plant General! personnel consisting of
laboratory, fire and safety, security, inventory control/accounting and
other general services.

Not included with operating manpower are maintenance manpower (described
in Section 6.1.12) and plant staff of 20 positions., Plant staff includes the

plant manager, area managers, staff accountants, personnel, process
engineering and managers' secretaries.
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§.1.12 MAINTENANCE MANPOWER

Annual maintenance costs have been estimated by applying a factor to the
installed cost of each unit. This factor varies from four percent for units
with high maintenance requirements (Gasification and Tar Distillation) to
one percent for several utility/offsite units. The majority of the process

units are set at three percent and the majority of the utility units are set
at two peroent.

For the Westmoreland Coal 40 percent Fines SNG Cese, the annual main-
tenance cost is estimated at $36,100,000. This total cost is assumed to be
60 percent materials and 40 percent labor.

Using an average labor rate (including overheads) of $35,000 per annum

for each maintenance staff position, the total maintenance manpower equals
413.

The maintenance staff includes maintenance personnel, laborers, craft
foremen, plant engineering, purchasing and warehouse personnel.
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6.2 BASE CASE PROCESS UNITS - ENGINEERING DATA

6.2.1 COAL SCREENING - UNIT 01

6.2,1.1 DESIGN BASIS

Purpose of Unit

The Coal Screening unit receives 2 inch and smeller sized cosl from the
mine by unit trains and stores the coal in a five day live storage pile.
The unit screens the coal into coarse coal (2 inch x 1/4 inch) for gasifier
feed and fines (less than 1/4 inch) for boiler feed. '

Scope of Unit

The unit includes coal receiving, live stort.age. emergency storage, reclaim-
ing, screening and conveying.

General Design Criteria

Crushed coal of 2 inch x 0 size from the mine is transported to the unmit
by rallroad. Coal recelving is designed to receive coal based on five day
per week mine operation. The coal is screened into two size Iractions:
2 inch x 1/4 inch coal suitable for Lurgi gasifiers and the remaining
1/4 inch x 0 fines for feed to the boilers. Two 66 percent trains of
sereening are provided In the unit. The unit is designed based on 60 wt
percent coarse cosl and 40 wt percent fines. The unit conveys both
fractions to the Cosl Distribution unit which subsequently delivers them to
the pgasification and boller facilities. The unit also provides 3 days
covered live storage and 30 days buried emergency storage of feed coal.
Associated conveying snd reclaiming equipment are included in the unit.
Dust collection equipment is provided to minimize particulate emissions, and
surface water runoff is impounded. The facility is designed to minimize
coal fines generation.

-
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6.2.1.1 (Continued)

General Design Criteria

The unit is provided with sufficient standby capacity to be compatible with
the overall plant stream factor of 332 days per year. All rotating eqpip—
ment in the unit are motor driven. The entire unit is protected agéﬁnst
fire hazard by appropriate automatic sprinkler systems.

'Feedstock (Base Case: Westmoreland Cosal - 40% Fines - SN@)

Crushed Coél from Mine
. Feed Rate 18,000 ST/D @ 2 inch x 0 size

Westmoreland Coal Anslysis (by Lurgi)

Proximate (As Rec'd.) wi% Ultimate (DAF) wth
Moisture 26,0 Carbon 75.08
Ash 7.4 Hydrogen 4,59
Volatiles 26.5 Nitrogen 1.09
Fixed Carbon _40.1 Sulfur 1.23
100.0 " Chlorine 0.03

Oxygen 17.08

100.00

Products (Screening Unit)

Coarse Cosal to Qasifiers Fraction
Production Rate 10,800 ST/D @ 2 x 1/4 inch size 60 wi$
Cogl Fines to Boilers
Production Rate 7,200 ST/D @ 1/4 x 0 inch size 40 wt%

’ Utility Requirements
Electric Power 1,000 kW
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6.2.1.2 PROCESS DESCRIPTION

Drawing No. 885704-01-R-101 is the process flow sketch for the Coal
Screening Unit., DMaterial balance for the unit (Table 6.2.1-1) follows the
process flow sketch. The plot plan is shown on Drawing
No. 835740-01-4-050. The equipment list is included as Table 6.2.1-2.

Crushed coal of 2 inch x 0 size is delivered to the plant site by railears.
Coal unloading portion of the unit operates 24 hours per day, five days a
week which corresponds to the mine operating schedule. Coal is conveyed
from the coal receiving building to either live or emergency storage.
Enclosed live storage capacity for normal plant consumption for five days
and buried emergency storage for consumption for 30 days are provided
within the uvnit. Coal is reclaimed from storage and tranaferred to the
sereening surge bin. The surge bin provides temporary storage of the

- coal prior to being conveyed to the sereening tower. In the screening
tower, adjustable vibrating screens classify the feed coel into a
2 inch x 1/4 inch size fraction and a 1/4 inch x 0 size fraction. The two
sized materials leave the unit battery limit by separate conveyors to the
Coal Distribution Unit 02, Coal samplers are provided in the screening
tower for sampling coarse and fine coal.

Coal dust emissions from the unit are kept to a minimum by several bag-
house filter systems provided in the storage buildings and all coal
transfer points. All conveyors and bag filters are protected agsinst fire
hazard by appropriete automatic sprinkler systems.
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TABLE 6.2.1-1

MATERIAL BALANCE

COAL SCREENING - UNIT 01

Stream Number 1-1 1-2 1-3

Stream Name Sized Codl To

Total Coal Feed Coal Fines To

Gasification Bailers
DAF Coal, lb/hr 999,000 599,400 399,600
Moisture, lb/hr 390,000 234,000 156,000
Ash, Ib/hr 111,000 66,600 44,400
Total, Ib/hr 1,500,000 900,000 600,000
ST/SD 18,000 10,800 7,200

NOTE: Flow quantities shown are for the t{otal unit on a stream-day

basis, are to be used solely for process design purposes and are
not necessarily the conditions which will be attained during
actual operations.
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Item No.

01CV-0i01 A/B
01CV-0102 A/B
01CV-0103 A/B
01CV-0104 A/B
-01CV-0105 A/B
01CV-0106 A/B

01SC-0101
01FD-0101 A/B
01FD-0102 A/B
OLED-0103
01H0-0101 A/B
01H0-0102

01H0-0103

01BN-0101

TABLE 6.2.1-2

EQUIPMENT LIST

COAL SCREENING - UNIT 01

Equipment Name

Conveyor from Rail Dump Hopper
Conveyor to Storage

Conveyor from Storage

Conveyor to Screening Tower
Sized Coal Conveyor

Coal Fines Conveyor

Adjustable Vibrating Screens

Belt Feeders

Live Storage Plow Feeder

Dump Pit Hopper Belt Feeder
Railcar Rotary Dump Feed Hopper
Emergency Storage Dump Hopper

Splitter Hopper to Screen

Surge Bin to Screening

6-60

Number Redquired

Operating Spare

1 1
1 1
1 1
1 1
1 1
1 1
1 1
2 2
1 1
1 0

1
1 0
1 0
1 0
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TABLE 6.2.1-2 (Continued)

EQUIPMENT LIST

COAL SCREENING - UNIT 01

Number Reguired

Item No. Equipment Name Operating Spare
01TR-0101 A/B Live Storage Belt Tripper 1 1
01ST-0101 Radial Stacker to Emergency Storage 1 0
01ME-0101 thru 0104 Bag Filter System 1 0
01ME-0105 Foam Spray System 1 0

NQOTE: Other miscellaneous equipment inciude sampling systems, front end
loader from emergency storage, metsl detectors and belt scales.
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6.2.2 COAL DISTRIBUTION - UNIT 02

6.2,2.1 DESIGN BASIS

Purpose of Unit

The unit receives sized coal and fines from the Coal Screening Unit 01 and
distributes them respectively to the Coal Gasification and Steam Generation
units.

Scope of Unit

The unit includes distribution of the two coal fractions to the appropriate
user units.

General Design Criteria

The unit consists of two separate conveying systems, one each for ‘the
sized coal and the fines. A 100 percent spare capacity is provided in both
systems. The unit stream factor is compatible with the oversll plant
stream factor of 332 days per year. One day storage of coal fines and
transfer equipment to boiler structure are provided within the unit. The
coarse coal conveying equipment is designed to minimize generation of coal
fines. The facility conforms to local environmental regulations regarding
dust emissions. The system conforms to conveyor equipment manufacture
association standards. All rotating equipment in the unit are motor
driven. The conveyars are protected sgainst fire hazard by sppropriate
automatic sprinkler systems.

Feedstock
Coarse Coal
Feed Rate 10,800 ST/D @ 2 inch x 1/4 inch size

6~62
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6,2.2,1 (Continued)

Coal Fines
Feed Rate 7,200 ST/D @ 1/4 inch x 0 size
Products
Coarse Coal to Gasifiers
10,800 ST/D @ 2 inch x 1/4 inch size
Cogl Fines to Boilers
7,200 ST/D @ 1/4 inch x 0 size
Utility Requirements
Electric Power 1000 kW

6.2.2.2 PROCESS DESCRIPTION

Drawing No. 835704-02-4-101 is the process flow sketeh for this unit. The

conl feed rates are given in Table 6.2.2-1. The equipment list follows as
Table 6.2.2-2.

The Cosl Distribution unit receives sized coal (2 inch x 1/4 inch) and
fines (1/4 inch x 0) from the Screening Unit 01 by separate conveyors.

Gagifier Coal

Gasifier Transfer Conveyors (01CV-0105 A/B) deliver sized coal via & belt
weigher onto the covered Distribution Conveyors which run atop the gasi-
fier structure along the two parallel rows of gasifiers. Each of the two
Transfer Conveyors and two Distribution Conveyors is capable of handling
the entire conl feed rate to the gasifiers, thus ensuring uninterrupted coal
supply in the event of bregkdown of any of the conveyors. The four
Gasifier Tripper feed conveyors transfer the coal from any of the four
distribution convevors to the individusl gasifier bunkers located above the
coal feed locks.

i
i
t
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6.2.2.2 (Continued)

Boiler Coal

The fine coal (1/4 inch x 0) from the Screening unit is delivered to the
Fines Conveyor or, in the event of boiler or conveyor disorder, to the
Yard silos in Unit 02. One day boiler coal consumption capacity is pro-
vided in the yard silos. Cosl from the silos may be transferred to the
fines conveyor from the bottom via vibrating feeders. The fines conveyor
delivers the coal to the surge hoppers located ocn top of the boiler struc-
ture in Unit 41. Emissions from the transfer points are controlled by a
bag filter system. .
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TABLE 6.2.2-1

MATERIAL BALANCE

COAL DISTRIBUTION - UNIT 02

Stream Number 2-1 2-2
Sized Conml To Coal Fines
Stream Name Gasification To Boilers
DAF Cosl, lb/hr 599,400 399,600
Moisture, Ib/hr 234,000 156,000
Ash, 1b/hr 66,600 44,400
Total, lb/hr 900,000 600,000
ST/SD- 10,800 7,200

NOTE: Flow quantities shown are for the total unit on a stream-~-day

basis, .are to be used solely for process design purposes, and
are not necessarily the conditions which will be attained during
actual operations.
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TABLE 6.2.2-2

EQUIPMENT LIST

COAL DISTRIBUTION - UNIT 02

Number Required

Items No. Equipment Name Operating Spare
02CV-0101 A/ B) Qgasifier Distribution Conveyor 2 2
02CV-0102 Af sl Gasifier Tripper Feed Conveyor 2 2
028C-0101 A/B Gasifier Coal Belt Weigher 1 1

02TK=-0101 A/B/C Boiler Coal Yard Silo

02FD-0101 A/B/C Counl Yard Silo Vibrating Feeder 0
(-* 02CV-0104 Conveyor from Yard Silo to Fines 0 i
Conveyor
02CV-0105 A/B Fines Conveyor to Boailers L 1
02ME-0101 Bag Filter System 1 0

Note (1) Train No. 2 equipment numbers which are not shown are the the
same as indicated above except the train designation is 02
instead of 01.

Example: Train No. 1 Train No. 2
02CVv-0101 A/B 02CV-0201 A/B
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6.2.3 ASH HANDLING - UNIT 03

6.2.3.1 DESIGN BASIS

Purpose of Unit

The Ash Handling unit receives coal ash from the. Coal Gasification, POX
and Steam Generation units and sludge from Flue Gas Desulfurization unit,
dewaters wet ash as necessary and transports the ash/sludge to plant bat-
tery limits for disposal.

Scope of Unit

The unit includes ash collection, dewatering, surge storage, and trans-
portation to plant battery limits.

General Design Criteria

Gasifier Ash

The gasifier ash handling is by the wet slurry method. The shlurry is
approximstely 5 percent wt. solids, with a maximum, for design, solids
content of 15 percent wt, Each gasifier has a dedicated sluiceway directly
underneath the ash lock. FEach sluiceway is suitebly sloped and lined.
Six exit sluiceways (four operating snd two spare) receive the slurry from
all fourteen gasifiers and deliver it to the ash dewatering plant. The

small quantity of POX ash (about 0.25 T/D) is also transported by a single
sluiceway to the dewatering plant. The dewatering plant consists of six

desliming screens (four operating and two spare), two coarse ash con-
veyors and fine ash dewatering trains complete with cyelones, cone thick-
eners, screens and ash conveyor.
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6.2.3.1 {Continued)

Boiler Ash

Boiler ash consists of bottom ash and fly ash (electrostatic precipitator
ash). Esch boiler is equipped with a dedicated bottom ash collection, wet

transport end dewatering system. One operating train (and a spare train)
of pneumatic transport and conditioning system are provided for the fly
ash.

FGD Sludge

A single trein conveying system delivers the sludge from the FGD uni: to
the collecting conveyor.

( - Ash Storage/Disposal

A single train conveyor system {(with a sgpare) collects the gasifier and
boiler ash and FGD sludge and transports this material to the stockpile
where five days covered storage is provided. A single train reclaiming
and conveyor system (with a spare) transfers the solid waste from the
stockpile to the plant battery limits for disposal by others.

Sufficient spare capacity is included for all equipment in critical service.
The onstream factor for the unit is compatible with the overall plent stream
factor of 332 days per year. All rotating equipment in the unit are motor
driven. Particulate pollutants generated from the conveyance and handling

_ of ash conform to appliceble environmenial regulations. Winterization to
-30°F is considered in the plant design. Fire protection in the conveying
system is provided by automatic sprinklers.
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6.2.3.1 (Continued)

Ash Hendling Desipn Capacities

Tons per day (dry)

Average Max Moisture, wt$

Gagifier Ash 827 . 1730 - 32.8
Boiler Ash 531 620 15
FGD Sludge 283 293 23
Aggregate Ash to

Solid Waste Disposal 1656 26.2

Utility Requirements

Eleetric Power 700 kW
Raw Water Makeup 83 gpm

6.2.3.2 PROCESS DESCRIPTION

The process .i’low sketch for the Ash Handling unit is presented on Draw-
ing No. 835704-03-4-101. DMaterial balance for the unit is shown in
Table 6.2.3-1. The plot plan is shown on Drawing No. 835704-03-4-050.
The equipment list is given in Table 6.2.3-2.

Ash is produced at threé locations: Coal gasification, bollers, and Partial
Oxidation. The flue gas desulfurization (FGD) system produces pgypsum
sludge which is disposed of with the ash.

Gasifier Ash

The gasifier ash from the Lurgi coal gasification process is obtained in a

fused form as abrasive angular particles. The ash is discharged from the
(. ? ash: locks below each gasifier. Sufficient water is added on discharge for
6-70 USE OR DISELSSURE OF REPSNT EATA
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6.2.3.2 (Continued)

quenching and the ash slurry is transported by sluicewsays. - Steam gen-
erated from cooling of the hot ash along with other vapors is vented from
the sluiceways through a serubber. The slurry is separated by desliming
sereens into water and ash. The water is clarified; fine ash is recovered
in a series of thickeners and the water is recycled to the sluiceway.
Makeup water from the Waste Water Treating unit is added as required.
The fine ash recovered in thickener underflow joins the coarse ash over—
flow from the desliming screen and is conveyed to the ash collection area.
A small guantity of ash is also discharged from the Partial Oxidation unit.
This ash is conveyed batch wise to the gasifier ash system.

Boiiar Ash

) Boiler ash is generated in two forms: bottom ash from the pulverized

(‘ coal-fired steam boiler and fly ash from the boiler flue gas electrostatic
precipitators. The bottom ash is quenched upon discharge from the boiler
and transported to the dewatering system by jet pumps. In the dewater-
ing system, the water is éeparated from the ash cake and recycled. The
fly ash from the electrostatic precipitators is pneumatically transported to
the fly ash conditioner where water is added to prevent dusting. The
bottom ash cake, fly ash, and the FGD sludge are collected and trans-
ferred by a common conveyor to the ash collection area.

Ash Disposal

Two parallel collecting conveyors receive the gasifier ash, boiler ash, and
FGD sludge and transport this material to an overland ash conveyor which
discharges to the ash stockpile. Covered storage capacity for ash produc-
tion for five daeys normal plant operation: is provided within the unit.
Reclaim conveyors transfer the ash from the stockpile to plant battery Limit
for disposal to the offsite ash disposal facility.
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TABLE 6.2.3-2

EQUIPMENT LIST

ASH HANDLING - UNIT 03

_ Number Reguired
Item No. Equipment Name QOper, Spare

Ash Removesl from Gasifiers

03TK-0101 (3) Sluice Water Tank 2 0
03TE-0102 Emergency Pond 1 0
03P-0101 A/B (3) Sluiceway Water Pump 2 2
03ME-0101 A/B/C (3) Sluiceway with Gates 4 2
03F-0101 A/BJ/C (3) Scrubber Fan 4 2
G3ME-0102 A/B/C (3) Wet Serubber 4 2
¢3p-0102 Emergency Pond Overflow 0 2

Reclaim Pump

Ash Dewatering

03CZ-0101 A/B/C (3) Desliming Screen 4
03CV-0101 A/B Gasifier Ash Conveyor 1 1
03ME-0103 A/B (3) Fine Ash Thickening/Dewatering 2 1

System (1)
03ME-0104 A/B Ash Sampler
03ME-0105 (3) Boiler Ash Dewatering

System (2)
03ME-0106 Fly Ash Conditioning System 1 0
03CV-0102 A/B Boiler Ash Transfer Conveyor
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TABLE 6.2.3-2 (Continued)

EQUIPMENT LIST

ASH HANDLING - UNIT 03

Number Reguired

Item No. Equipment Name Oper. Spare
Ash Transport to Disposal

03CV-0103 A/B Ash Collecting Conveyor 1 1
03CV-0104 A/B Overland Ash Conveyor 1 1
03CV-0105 A/B Tripper Conveyor 1 1
03FD-0101 A/BJ/C (3) Plow Feeder 4 2
03CV-0106 A/B Reclaim Conveyor 1 1
NOTES:

(1) Includes dewatering screens, sedimentation pond and thickeners.

(2) Includes ash jet pumps, dewatering bins, settling tanks and
water recycle system; critical equipment within the system are

spared.

(3) Train No. 2 equipment numbers which are not shown are the same
as indicated above except the train designation is 02 instead

of 01.

Example: Train No. 1 Train No. 2

03TK-0101 03TK-0201
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6.2.4 COAL GASIFICATION - UNIT 10

6.2.4.1 DESIGN BASIS

Purpose of Unit

The purpose of this unit is to convert coal into c¢rude symnthesis gas by
partial combustion under pressure with oxygen and steam in moving bed
Lurpi gasifiers.

Scope of Unit

The unit includes gasifiers, coal feed and ash discharge locks, waste heat

boilers, dusty liquid separation, and lock gas recompression. The gasifi-
cation unit is licensed by Lurgi Mineraloltechnik of Germany.

General Design Criteria

The unit consists of two trains of gasifiers, each train containing six
operating and one spare gasifier (48,147 Nm®/hr of dry raw gas per
gasifier) and one lock gas recompression system. Additionally, all rotating
equipment are spared sufficiently to ensure an overall plant onstream

factor of 332 days per year. All rotating equipment in the unit are
motor driven.
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6.2.4.1 (Continued)

Feedstock (Case: Westmoreland Coal - 40% Fines - SNG)

Coal

As receilved 900,000 ib/hr
DAF Cosal 599,400 1b/hr

Coal Analysis (by Lurgi)

Proximate wt $ (As Rec'd) Ultimate wt % (DAF)
Moisture 26.0 C 75.98
Ash 7.4 H 4.59
Fixed Carbon 40.1 0 17.08
Volatile Matter _26.5 N 1.09
. - 100.0 ] 1.23
€1 _0.03
106.00

Calorific Value, HHV (DAF) 12,931.4 Btu/lb

Size Range: 1/4 inch x 2 inch

Oxygen: 222,018 lb/hr

(98.5% 0, & 1.5% N, & Ar (as N,)):

Battery Limit Conditions: 505 psia and 230°F
Superheated Steam 1,090,908 lb/hr

(From external sources: 3550 psig/756°F)

Products
Crude Gas (including net lock ges)

Dry Gas 58,017.4 1b mol/hr
Moisture 28,582.7 lb mol/hr
Total Wet Gas 86,600.1 1b mol/hr
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6.2.4.1 (Continued)

Total stream including hydrocarbon liquids 1,803,111 lb/hr

Battery Limit Conditions Temperature 3559F
Pressure 435 psia
Composition
Dry Mol %
Component
H, 10.2
N./Ar (or N,) 0.2
co 15.8
CH, 10.9
C,+ 0.8
CcOo, 31.6
H,5 0.4
COSs 0.01
100.00
. Dusty Gas Liquor (Net guantity leaving unit)
Flow Rate 454,365 lb/hr
Battery Limit Conditions Temperature 350°F
Pressure 350 psia

Utility Requirements

Steam (550 psig/766°F) from external sources 1,090,908 lb/hr

Steam produced (100 psig sat'd) 566,600 ib/hr
BFW to gasifier jacket (212°F) 115,600 Ib/hr
Electric Power 2,400 kW
Cooling Water (A T = 30°F) 551 gpm
Fuel Gas (for the dedicated flare) 6.7 MM Btu/hr
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6.2.4.2 PROCESS DESCRIPTION

The process flow sketeh for the Gasification unit is presented on Drawing
No. 835704-10-4-101. The unit materisl balance for the Base Case follows
on Table 6.2,4-1. The plot plan is shown on Drawing No. 835704-10-4-050.
The equipment list is given in Table 6.2.4-2.

The sized coal (2 inch x 1/4 inch) for gasifier feed is transported by the

Coal Distribution unit to a coal bunker located at the iop of each gasifier.

Sequential operation of the coal lock upper and lower valves fgeds the cosal

into the gasifier. The sequence of operation involves (1) depressurization

of the coal lock by wventing the lock gas toc the gss recompression system;

(2) loading the coal charge from the bunker into the coal lock; (3) repres-
surization of the coal lock chamber with lock gas taken as a slipstream

from the cocled raw gas leaving the CGas Cooling unit; and (4) loading

coal.from the coal leck to the gasifier,

The ceal bed moves down through the gasifier where the coal is dried,
devolatilized, and gasified by the heat generated from the combustion of
the residual coal char with oxygen in the presence of steam. The mixture
of oxygen and superheated steam is fed near the bottom of the gasifier
and passes up through the moving coal bed. A part of the steam required
is supplied by steam generated in the water jacket of the gasifier.

Ash is collected at the bottom of the gasifier and is transferred to the ash
lock by e rotating grate. The ash removel process is a sequential opera-
tion similar to the charging of the rosl except steam is used to pressurize
the ash lock chamber and the ash lock expansion condenser is used for
depressurization. The ash is discharged through the ash chute after
quenching with water into the ash handling system.
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6.2.4.2 (Continued)

The hot crude gas from the gasifier is cooled in the wash-cooler by
scrubbing with a recycle stream of dusty and recycle gas liquor, The
dusty gas lguor is collected at the bottom of the waste heat boiler and the
recycle gas liquor is pumped from the Gas Liquor Separation unit. The
dust .and heavy tar stripped from the hot crude gas in the wash-cooler
flow to the liquid sump of the waste heat boiler. The crude gas from the
wash-cooler is further cooled in the waste heat boiler where medium
pressure steam is generated. The dusty gas liquor condensed in the
waste heat boiler flows to the Gas Liquor Separation unit (14) for further
processing.

A small amount of lock gas remains in the coal lock after depressurizing
the coal lock. This residue (approximately two percent of the total) is
exhausted to the atmosphere by the coal lock ejector using air as the
motive fluid. The hot flare cooler and the hot flare separator, located

downstream of the waste heat boiler, are utilized only during startup or
emergency shutdown operations.
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