APPENDIX A

Thirteen of the 67 material balance periods were selected as yield
periods, which cover operating conditions of greatest interest. For these,
a full spectrum of analyses were obtained on representative samples of feed
coal, bottom char, mid char and filter fines collected during the period.
The complete off-line data workup is presented in the following pages.
These data include critical process temperatures, carbon and steam conver-
sions, relative gasification rates, methane yields, solids composition,
catalyst distribution, fluid bed properties, and particle size distribution.

To develop the data presented here, all of the raw data were entered in
a computer program which reconciled the raw values to force overall and
individual component material balance closures. This program. known as the
"reconciliation program,” uses statistical methods to close all material
balances while minimizing total variance from measured values. This procedure
smooths the data in a consistent manner for use in kinetic model development.
There are 138 operating variables measured in the raw data; they are subjected
to 47 material balance constraints.

For each of the 13 yield periods, the following pages contain the 138
operating variables in the data workup program which were adjusted by the
reconciliation program. Also shown are lists of raw data and reconciled
data. The reconciliation program generally produced changes of less than 10%
in the data to force the material balance closures.
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YIELD PERIGD 1, O0LIDS COHPDBITIONS

¢ ULTIMATE ANALYSIS (WT% OF TOTAL 30LIDS, DRY)
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YIELD PERJOD 8. FLUID=B0LJDS DATA
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1
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- YIELD PERIOD 1, URIT CONVERSIONY

_ % CARBON COWSUAPTION . . PRIHARY
. GASIFIER
CARBON IN COALSCATALYST (LB3/HR) 37,02

CARBON FROM DEVOLATILIZATION (LA8S/HR) 10,52

TTTTTTCARBONTOASIFIED T T
BASED ON GC ANALYSIS (LBS/HR) 20,32
. BASED ON RECOVERED 80LI1DS  (LB3/HR) 20,32

YOTAL CARBON CONVERTED
o ______ BASED ON GC ANALYSIS .. (LBIZHR) 30,84
— SASED ON RECOVERED SOLIOS '~ (LBS/HR) 30,84
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TSI U CTRASIFICATION ORLY T YT
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e eemea e DASED_ON RECOVERED 80LIOS (%) 3589
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¢ SPECIFIC REACTION RATES (C CONVERTED/C IN BED)

STt Y GASIFICAYION ONLY U i
BASED ON GC ANALYSES € X/HR ) 9
BASED ON RECOVERED 8OLIDS { X/7HR ) 19,9

INCLUDING DEVOLAVILIZATION
BASED ON GC ANALYSES { %/HR ) 30,2
B BASED ON RECOVERED 80L1DS "( X/HR ) 30.2

PRI CHAR CARRVOVER ~" 3,93

YIELD PERIOD  §, MATERIAL BALANCES

% AOH AND FINES BALANCES -32%
C/H 803 FREE 303 FREE  MESH
ASTH ASH RESIOUE ASTH ASH C/H RESD FINES

TINPUTE T T T (LBS/ZHR) (LBS/HR) (LBS/MR) (LBS/HR) {LBS/HR)
COAL+CATALYST 15,05 12,172 9,33 8,29 1el8
ouUTPUTY

- e -

3066 7 3,327 T 3,33 7 1,02
0LI0S WITHORAWN 7,81  ¥.12 5.2 S.70  0.68

ToTAL 11,00 ° 10,98° 9,08 %12 1.70
- ACCUMULATIONS 145 0,08 0428 _ _ 0,08 0,88

CLOSUREY
.. (OUT#ACCUHI/ZIN  83,0% 67,08 99,9%  §09,0%  199.2%

=323 MESH FINES PRODUCED IN UNIT (OUTRUVACCUM=INPUT) 1,17

S tl: S SPEr Ge M 08 SBAE BIEBIARNNIS Mt te 041 peePermm

PRODUCED/ COUTRUT+ACCUH) 89,0%

>

= ASH ELEMENY BALANCE .
; 3102 FE203 AL203 ""CAO° MGO © 803 YI02 P20S NA20

INPUTS LB3/HRLBS/HALBS/HRLBS/HRLOS/HALBS/HRLBS/HRLBS/HRLES/HA
COAL#CATALYST ™" 1,902 04771 0,650 0,210 0,037 4,427 0,033 0,016 0.408 -
oUTPUTE

Catme: e W 9o = 4 Erattes Cmbns tarm b o - omus - “

CHAR ENTRAINED 0,825 0,241 0,260 0045 0,015 0,528 0
CHAR WITHORAWN 1,887 01622 04599 0,183 0,03 11836 01028 o 013 o 038

ToTAL 2,512 0,053 0,859 0,228 0,051 2,061 04080 0,021 0,082
ACCUHULATION™ """ "20,610+0409120,210=0,018=04013 0,259=04007=0,008 0,027
CLOSURE '

(OUT+ACE) /ZIN 100,0%100,0%100,0%100,0%100%0% 52,4%100,0%100,0%100,0%



YIELD PERIOD 1, UNIY PRESSURES

w» YNIT PRESSURE (psir)
LOCK, HGPPER 2A 281.4°
LOCK HUPPER 28 213,3
"""" STEAM GENERATOR T
COAL FEED LINE A 270,38
COAL FEED LINE O 278,98
op L 26746
__~,9!31'15R.;ld..-".m..-. 269:2
BTH 21,2
CYCLOKE OUTLET YT 2ebe2
FILYER QUTLET 26b4
o BCRUBBER | e 24b.2
PERENTEAL PRESSURES
GASIFIER ozrggnﬁ 11 R PERENTIAL . _
e T I 1) A PRESSURE
{FEET) (PSIA)
—_— enee et T 840
bel LALN
TR LYY R 2.5
co i memem e g g — e
- 3!.‘.‘..5 0.7 _.
A1.7 0.1
o ~ %740 ! 0,0
. 25 S L S
84,2 «0,0

e . e

GASIFIER ELEHENT BALANCES

INPUT (LB3/HA) ¢
COAL + CATALYSTas™ ™ 37,00
OTEAM N .
8YN QA3 219

CATALTT T 40,99

- e wre »

SUTAUT (LAB/HR)

_PRODUCY GAS (DRY) _ . 508,60
PRODNEY WATER 0,20
CHAR WITHORAWN 2,28
CHAR ENTRAINED, . 2.39

TOTAL 63,47

"TsoLgo8 Adc,

CLOSURES 100,00

g527

H
2.0
12.0%8
13,18

20,34
8,581
0404

. .. 0403

29,03

100.00

29,09
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YIELD PERIOD 3. HATERIAL BALANCES

TS I

101,92
3T.28

TTINg.98

L. 18,9
70,49
0.97

186,80
TTa0.63
100,00

8 H
2376 ° 0,133
. «0,000
2,376 0,738
cae 16930 22N
0.008 04000
0.3%9 0,002
0.188 0003
28068 20,282
"Te0.088 =0,010
1004000 +#ananns
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LT

_. # CATALYST BALAKCE

ACID 8SOL
POTASSIUN
et e omae mono ... (LBS/HRY
INPUTS
COAL¢CATALYSY 6,62
BUTPUTS
“PR4 CHAR' CARRYOVER L.
PRI PRODUCY WATER 040
soLl0S W/0 2.08
10TAL 3,42
" ACCUNULATIONS .
PRI GASIF 1,08
CLOSURES
(CUTeACCUH)} 1IN 100..0%

m— w8 Bakves vk @w n arn e am e e

Ha0 d0L
POTASSIUH
(L83 /HR)

2,98

tL
0,057

0,097

0,018
0,020

0,034
" 0.023
§00.000




" 8 @Adas IER PROOUCY GAS (FROM FILVERS AND SCRUSRER)} (ORY)

HMAJOR COMPONENTS, HOL X MINOR COMPONENTS, PPM
He 49,40 CaHb 0.0
. €0 9,05 C2Hy 0,0
co2 15,13 C3HA 0,0
CHE 16,99 02+AR 0.0
Hes 0,51 cos 0,0
N2 8,52 802 0.0
.2 BASIFIER PRODUGT GAA (INCLUDES UNREACTED STEAM)
H? Vo Yy 36,38
. co ,. baebl .
C02a¢ 1146 8CFH CH&/L8 C FEED 20,68
(4,1} 12,41
e HEOSS 26095 .
H23 0.5 SCFH CHA/LB € IN BED T.48
N2 b.22
NHS 0,00

e 0 v -

s EQUILIBRIUM CONSYANTD

e B 0 @ B v @ oy . B e By

REACTION ACTUAL

CORRESPOND ING

" EQUILIBRIUN AT "EQUILIBRIUH EQUILIBRIUM

ACTIVE BED TEMP

EXPRESSION TEMPEHRATURE

e i, (1293.4 F) (DEG F)
GRAPHITE=HZOS € 9H203C0 +H2  1.4897 1,6168 ==aen 1258,9
SHIFY §_COsH0BC02¢H2  1,5507 2.2710 wenas 1150,2
METHANAYZONTI™ CO#3H23CHAPHRO 0.0771 T 040319 eemes {350,9
OVERALL 12C42H208CHA+C02 0.3413 0.18393
¢ HATERIAL BALANCES #
INPUTY (Los/HRY " gutpute {LO3/HA)
INSIFIER (INCLUDES FILTER ARO SCRUBHER)
COAL ¢ CATALYST 57,08 PRODUCT WATER 19,52
STEAM 14483 CHAR NITHDRAWN 9,38
MAKEUP" 8YN GAS 75.90 CHAR ENTRAINED 6451
RECYCLE GAS 0,0 PRODUCY GA3 (DRY) 155,21
CYOTAL TTashere TOTAL 051
ACCUNULATION 103 CLOSURE! (OUT4ACC)/IN = aoo 0%
soeme (= Bite o W --'P“"—-' e Su 00 DO GREnnm  » A ey 'uRGE a“ '.a,
IVERALL INPUY 25176 OVERALL OUTPUT 280,61
IASTE ACCUM_ . 3413 _ . _ . CLOSUREI(QUT®ACC)/ZIN  99,3X
TH_GAS_BALANCE e e mveren e meee 4 s
NPUTY (3CFH) OUTPUTY (3CFH)
SYH GAS 70 GASIF 347{,33° "~ - * H24C0 IN PRODUCT GAS  2686,56
H2 HOL % 74,58 2587.57 H2 MOL % 49,80  2239,71
GO MOL X 28,46 883,76 COMOL X 9.0% 406,83

SYN GAD BALANCES 17¢,24% H2 BALANCES 846,56X CO DALANCE:

A&, 08X

YIELD PERIOD 1. MAVERIAL BALANCES

» GASIFIER MOLE BALANCER

GAS INPUT L8=MOLES/HR
. o s e bea l..-'.-....'?:?-.-.-""-..'-..E-.'.......-.-...
¢ H 0 8 N
SYN GAS
H2 ( 6.819), e 13,637 . .. -
o ( 2.329) 2.329 - 2 - -
cHa 0.000) 0,000 0,000 - - .
- CO? vl 000 ) 040, e 040 .. e
('0-000) -, - . «  «0,000
STEAH
Hao  ( 4.374) = 12,728 6,314 = -
TOTAL (1%.321) 77 24329 26,308 0.70! s 0,000
SOLLOS JNPLT, .. . . .. LO=NOLES/HR . ..,

G H 0 ] N X
.. 34002 2,436 0,019 0,074 0,032° 0,118

Sedf1 28,821 9,122 0,074 0,032 0,118

a wive ety e oo @1 NP we—n -

_ COALOCATALYSY,
TOTAL INPUT

gAS outPUT LB-HOLEA/HR
CORONOPISIERNUO IO ESEARNIIGSNeNOUDIRNelaas
) - ¢ H 0 s N
pRODUCT oas ¢
,tw 4 Yoo MeB0A e el
= .ovz) 1,072 - ie0 - -
cuq ( 2.0!4) 2,014 8,058 . . -
co2 ¢ 1.011) fe11 = - 3,620, = =
Has " { 0,060) - 0ol - 0,000 .
Ne ( 10009) - - - . 2,019
o NHZ (0,000) - o. 00 = 0,000
H2O T A Mt) - 8,7837 74, 31| - -
TOTAL  (164239) | 4,896 28,722 9,063 04060 Z,019
S0LJ08 OUTRUY LB=HOLES/HA
...-.......:..'I-".':.....‘.......-..‘_‘...-'.......'
) T I ] Q [ N K
CHAR ENTRAINED 0,199 0,034 0,036 0,008 *0,000 0.039
CHAR WITHORAWN 0,190 0,04G 0,064 0,01t 0,000 0,083
TOTAL SOLIOS 0,388 0,078 0,097 0,016 0,000 0,093
TOTAL OUTPUT "' 77 9,28% 28,7967 9,162 '0,077 2,019 0,083
ACCUHULAYION 0,126 04028 1=0,080 =0,003 =0,001 0,026
CLOSURE
(OUTPACE)ZTH) X% J00,0 100,0 100.0 1300,0 #anan (00,0
| I . t



Ly

HECONCILED DATA

VIELD PERIOD 2. UNIY OPERATIONS

* VIHE DATE

e FROH 1430 © §e5a80
vy 10 1430 54200
OURATION 24,00 HAS

GASIFIER ONLY

e 1o am s e ane

% MODE OF OPERATION

o ——— P €Y S e 7S s P A ? TS DY Oy

% PERCENT QF TIME ON STREAM

COM, FEED 100.0K
TEAM T T 00,08
8YN GAS - 100,03
GACKEND 0.0%
8
‘ usa{'couoltlnn TEHPERATURE
' : (0EG F)
O“erlsa SysuE i uc o wger B oer @ g NS e em @ -y v ’a". marva o
ST A\ Bad 1296
SIFIER Pnoceao 1£ureuatun£a
¢ GA%E BED HEIGWY VNP
e emes e TUUREEDY T (DEG F)
.--ll.l . - 'I. . ’ . . - 0 . . 9“.
. 3?:5 1296,
679 1306,
ORI 1L} SPPRERPPR 45
X © At 1305,
a2.6 1308,
R © 31,8 1299,
26,8 1292,
218 1290,
Y. X T - ® L] "., ‘aa‘.
bol 1278,

0.0 dap,

PREJSURE
(PI1A)

.

* UNIT TEHPERATURES PROCESS MEYAL
o {DEG F) (OEG F)
CATALYSY ADDIVION, COAL PRETREATMENT AND FEED UNITS
LOCK HOPPER 3 117, 8k,
- SCREW ORYER 302, 3en,
OX10I12ER § TOP 21335,
HiD e34,
BYM ; © 226,
OXJDIZER 2 TQP 302.
1D L%
e T BIM ! 297,
LOCK HOPPER 1 TOP 169,
H10 183, 17,
T LOWER 192,
CONE 162, 261,
LOCK HOPPER 2A MID 308, 318,
CONE . 213, 392,
LH=2A FEED POY 333,
., LH=2A FEED LINE MlD . 334,
- LOWER' ™ ‘385,
LOCX HOPPER 28 MID 313, 351,
CONE .. 3% __ .. _ ¥,
" LH<2B  FEED 'POT 307,
LH=2B FEED LINE MID 2bl, -
LOWER 262,
- SYN GAS PREHEAVER ’ 536,
STEAM GENERAVOR 450,
_..8TH & 80 SUPERNEATER 1209 1051,
® GASIFIER, FILTERS AND SCRUBBER
GASIFIER
s P OF 8ED 1304, 1303,
8TH OF BED 1278, 1326,
) BEO0 AVERAGE 1238, 1304,
TTTTTTICYCLONE Coonm T TN N Les,
DIPLED TOP 1109, 1134,
OIPLEG Mlb 93, 117
OIPLEG BTM T Ta8, 124y,
DIPLEG BLUPE 12%8,
FILTER INLET ats, 813,
TTTUUUFILYER ) oo R § 1°YS
FILTER 2 wii8,
SCRUBHER INLEY 401, 372,
- SCRUABER TOR 6b,
d SCRUGBER HID 120,
SCHUBBER BTM (I 230,
T " SOUR GAS STHIPPER YoOP 32,
| MID ele,
; BYTH 211,

. YIELO PERIOD 2. UNIT PROCES3 VARIABLES .



[~ 4

__YIELD PERIOD 2, SOLIDS CUHPOSITIONS

o ULTINATE ANALYSIS (WYX GF TOTAL 30LIDS, ORY)
L COALACAT CHAR W/D & C/D ) HS FEED
COHPORENT (Fc) (eMc)  (GB) (GF) (COAL)
. (N1X)  (wTz)  (WTX)  (nTX)  (WTX) _YIELO PERIOD 2. PRUDUCT GAS DATA
T " H ' 811 0,40 " " 0,38 0,48 5,08
€, ,, 0380 20:51 16,77 32,19 69,93
8 4411 3,92 5,89 3,52 4,00 .. _PRODUCY GAS PARTIAL PRESSUAES GASIFIER
___PYRITIC 1428 0o11 0,13 0l1 1,20 -
—————gULFATE = """ 0426 " T 0.2 TT0.22 7T 0425 0425 BALANCE USED ~ H20 02 Ha
D _ORGANIC | 2,57 3,60 s.4 3.8 2,50
e e g s TOTAL PHESSURE (PSIA) 272,84 212,04 272.4
——nC0 LRSI 17,8
N Sl 0,02 0.5 __ 0,03 1@y .. cH (PSiA) ™ JETTT e e
_ . PSIA) 29,7
e gL " 0a01 0420 0018 0T 009 e . 38 (pin) St (LA A
e e . . 1t L S
-0 3=FREEASH T 154197 767,087 Ti.32 77 59.18 9.7% Na (PSIA) 12.0 ;3’3 ::'3
Donew aweew wanoa anems seannw . NH!_“"“ v em (PSUD_ er 0.0 0 0
VOFAL__ 100,00  §00.26 100,00 100,00 100,00 . . R o
.ee : H20/C0 Al 01 "
® ASH ANALYSES (W1% OF YOYAL 80LIOY) NPT 28 2.8 s
smerer " ASH 24,91 806,70 86,88 . 118 Y 10,26
__G/MRESIOUE 21452 60,00 85,49 88,31 9.86 T e
) $03+C/H HESe 13,98 66,33 70,58 56,32 9,15 ... " UNIT OAG DATA GASIFIER
~—%"ASH ELEHENT ANALYSIS ~ ~ (WTX OF 303-FREE ASH) YN 6A3 HuT (Les/itoL) 840
o swe  2ae 23,02 30,19 22,99 53,00 TTTUIHJECTION GAS HWY T C{LBS/ZHOL)TTTTTTTTTTTU0,0
et OFEROS Tolt © 9.5 10.T7 6,97 15400 ... . FPRODUCT GA3 KAt (LBS/ZHOL) 1A,
rr——. s oA ALEO! . .'." 9..' 9..0 - '.59 20.00 PRDOUCI OAS
CAD 1,66 2.5¢0 3,00 123 8,00 “UPG AY DYNT(DRY) ~TUTTTTU(SCFM) Tt
S o——y R SO e . ..,,......,.! « wrue w . 'Do ) (ORY' N2 FREE’ (ScFH, . :::2:;
. HGO 8 0455 0.50 0.41 Ly v o .
0 0.02 . * * ' PO AY GASIFIER QUTLEY  (SCFH) C 808942
e M0 0410 0e38 0,29 046 1400 INCLUDES N2 AND B0 (ACKH) 11a4,8
@
0 0.18 0.0 0.80 PG _AY GASIFIER QUTLEY  (SCFH)™™ -
. P205 0.21 o6 ol .01 80 DN eLbEs NE) ““H; _ ?3:‘;.’.,3
NA20 0400 0.0 0400 0400 040 )
t
CATALYSY (FROH ACID SULUBLE ARALYSIS) & BABED ON OXYGEN BALANCE
K20 80,33 41,32  A%.60 58,34 a 02 ... . ,

. "OTAL 100,00 87,39 100,00 100.00 99.12 .




TSRV

: YIELD PERI0D

‘R
_.% CATALYST OISTRIBUTION

K AS K20
X AS KOH
A AS K2CO3
KA K
K WATER/ACID
SOLUBLE RATIO 0
_ K20 W20 INSOL
K2COS *  INSOL
K % INSOL

-

s < G GTPII PN BIE® T s v m e SeP rmesr o e Py Y YT

CARBON
K _ ON CARBON

ASTH ASH
oL QN ASH

KOHoFREE ASH
K2CO3-FREE ASH
K ON K2CD3e
FREE ASH

——— e et e 4 e wm

& BASEO ON ACID S0OLUBLE
“'CATALYSY "'K?H

sacq eiruim

S ¢ et

Iy
—— o, -

. 6,9

2+ UNIT CONVERSIONS

FEED GYC GHMC 1.} GF
(lTX) (WTX) (WTX) (WTX) (WTX)
9.2 27,7 27,7 32,8 32,2
10,9 33,0 33,0 34,8 35,4
15,3 40,7 40,7 47,7 41,3
1.6 .25,0 23,0 27,0 @8,.7

e515 0,572 0,572 0,538 0,6%8
N8 1309 119 15,0 1.1
STed 17,0 22,1 16,3

ST 98 9.8 12,5 9.2

16,8
161,0

86.9
3.1

63,3 20,8 20,3
12,0 112.8 112,18

24,9 80,7 80,7
30,5 28,5 28,8

"oo .101 "o’
11,5 40,0 ab.0

66,8 ST.4 57,0

32,2
83,0

64,7
43,3

A8,1 26,3
39,1t 17,4

69,0 193,4

DETERHINATION

YIELD PER10D

2+ 30LIDS DATA

#)PARTICLE SI2E DISTYRISUTION (CUMULAYIVE WT X)

FEED S0L108 WITHORANN
" SIEVE " (FC)  (GTC)  (GMC) (an)
10 MESH 99,9 99,9 9,9 99,8
20 HESH 99,8 99,4 99,4 99,2
TTTSOHESHTTT T T T 99,8 TTTTeR,8 TTeI08 T 07,6
_.__80 Hesw ' 90,3 92,0 9.0 90,8
&0 MESH 5662 - 431 63,1 56.0
TTTROHESH T T T 3eeb (P IV 1Y) ‘3640
o AQO MESM . 284 30,2 (30,2, 4.2
200 MESH 31 13,9 15,9 1341
TS HESH T TTT 18 7" 42 TTTTTRGETTY 340
-
* MEAN PARTICLE OIAMETER (MICRONS)
T e (FC) ° "(61C) “""(GME) ™" (em)
_NUHBER MEAN . 22 16s M6 19,
VOLUME SURFACE HEAN 168, 130, 130, 14,
THEDGHY HEAN™ """ =" ™" 2423”7234 “ a3 T 281,
o ROSEN-RAHHLER CONATANTS
S eem——— (FC) " (6TC) ~ (GMC) " "'~ (¢B)
it I
:3@5,2&3'“"""0" 2.4 172+ 172 1,79
BULX DENSITY(8/cC) 0,750 0,460 0,460 0,380
_BULN DENSITY(LBS/CFT)  ab,8 28,7 2041 3be2

TS

FINES
(Gr)

9.8
9.0
W2
9.4
96.2

83,3
8.2
29,3

" (o)

9.
a7,
100,

(er)
100,

0.94

0.300
1847



VIELO PERIUD 24 UNIT CONVERSIONS

YJELD PERICO 2. FLUID=B80LI0S DATA

$1-v

o STEAH CONSUMPTION gnl?:gz“
AS
;EgA:5$;§§ ggg,€$$’f“"" (LBS/CF) 19,4 STEAH INTO UNITY (LBS/HR) 115,48
B0 :32325233253!" ftgg;g:; i . STEAN HEACTED WITH CARBON  (LBS/HK) 31,64
ggg agégn; gigg;’ a;::g STEAH HEACTEOD IN SHIFY (LOS/HR) 31,21
BED VOLUNE ' (CFY) 30,547 :
ACYIVE BED TEHPERATURE  (DEG F) 1296,0 OTEAR FROM HETHANATION
ACTIVE BEO VOLUME (CFY) 21.23% BASED ON RECOVERED 20 (LBS/HR) 23,08
SPACE VELOCITY (ACY BED) (ACFH/CF) 80,0 S e AR O B2 BALANCE. ......{LB3/HR) -23.08
=~ QTH SUPERFICIAL VELOCITY ““(FT/SEC) ~— 0,308 LANCE (LoS/HR) =25.09
TUP SURERFICIAL VELOCITY (FT/SEC) 0.569% _ ,3,320355." CONSUHED
- “8A N RECOVERED H20' " ° (LAS/HR) 37,80
SCYCLONE PERFORHANCE BASED On H2 WALANCE (LBS/HR) 37.80
TEHPERATURE (DEQ F) 1187,6 .~ DASED ON 02 BALANCE ___ _ (LBS/HR) 37,80
;gizgugia aate ‘ t:g:a;“ . ..agzg:; "# SVEAM CUNVERSION  (STEAM CONSUKED/STEAR INTO BED)
» . (ACFH) R LI EY =T GASTFICATION
mea e i (oo o
S0L1I08 ENTERING LB3/H .
usY LoD (LAS/ACF) 0.1358 SEN— MATER=GAS SnlFy SRR
—'SOLI0S CAPYURED ~*~ ~ 77 (LASFHR) — 7 0e0 °
30L10S ESCAPING (LB S/HH) . 349 "g;:gg*;gugecoveﬂeo H2o (%) 21,7
1 . *cls
N _OVERALL LFFICIENLY QQAPWUHEOIENTEQHIQQH i)‘_ . o0 BASED 0N H2 BALANCE (%) I8
» S0LIDS ENTRAZHHENT LOSS T07AL 2325 HESH BASED 0N 02 BALANCE (%) =2l
- e e e g g s T - YOTAL STEAH CONVERTED™ ™ ~ "*"° ™%
COALSCATALYSY PEED (LBS/HR) 55,57 1,04
TOVAL ENTRAINED (LBS/HR) s:oa o l:l4 8:328 g: :gchfﬁggeuau : : ; gg';
» areney . L[]
.. .ENTRAINED/FEED RELLAL S R 1) . 203 BASED ON 02 BALANCE (x) 3.0
ENTRAINED/FEED '
.. (FEED FINES BACKED OUY) (WX} _ .. 0«2% 2 REACTION RATE PARAKETERS oo o
CARHON CONVERTED/STEAH FED
¢ 30L10S CARBON L033 . , GASTFICATIUN ONLY (LBS/LES) 0,183
-+ GARGEN IN FEED T LBS/HRY * 95,280 1 0.56 GASTFICATION ONLY (HULJHUL) 0,274
Eﬁ?gﬂ?ﬂég,ﬁzzg“'”‘° FIKES 2L23;“"’ R 3.0 oo INCLUDES DEVOLATILIZATION (LBS/LBS) 0,282
~ ENTHAINED/FEED =~ : o —_T0T e . INCLUDE OEVOLATILIZATION “(HOL/HOL) ° 0,423
(FEED FINES OACKED out) (HTX) *0,6% CARBON CONVERYEO/BED VOLUKE
GASIFICATION ONLY {LBS/HR) ICF 0,690
GASIFICATION ONLY {HOLZHR)ICF 04057
INCLUDE OEVOLATILIZAVION (LOS/HR)/CF 1,066
GASIFICATIUN ONLY! ' (HULZHR}ZCF 0,089
CARGON IN BED/STEAM FEED LH3/(LAS/HR) 0,882

CARBUN IN BEQ/STEAM FED MOL/(MUL/ZHR) 1.2b4
& CARHON CONVERTED dASED UN RECOVERED 8snLIf




JYIELD PERIOD 2. UNIT CONVERSIONS

“4CARAON ‘CONBUMPYION = "PRIMARY

e, GASIFIER

CARBON IN COALCATALYSY (LBS/HR) 38,28

o o LARDON FROM DEVOLATILIZATION (LBO/HR) 11,40
, CARBON GASIFIED

BASED ON GC ANALYSIS (LBS/HR) 21,09

M B WY ——

BASED ON RECOVERED 80L1OS”

TOTAL CARBON CONVERTED
“TBASED' ON GC ANALYSIS
7.7 BASED ON RECOVERED SOL10S

aww rweme tew 8 - e af b

" (LBS/HR) 21,09

« srsemen

" (LBS/HA) 32,57

TE ey TR e SN, . e 8 R8s b}

sCARBON CONVERSION (C CONVERTED/C IN FEEO)
GASIFICATION ONLY

_____BASED ON gC ANALYSIS (%) . 59.8

TTTTUTTTBASED ON RECOVERED SOUT08 (X ) U ness

oo ... .. INGLUDING DEVOLATIZAVION

. BASED ON GC ANALYSIS *~° (%) ™ "qa,3
BASED ON RECOVERED 30LIOS ( X ) 92,3

R e e L R L 1er 4 = CIRY

* we FORPSIE Y

2 ARECIFIC REACTION RAYES

GASIFICATION ONLY
BABED ON GC ANALYSES R )
BABED ON RECOVERED 30LIDS ( XINH )

INCLUDING DEVOLATILIZATION
BASED ON GC ANALYSES
BASEL ON RECOVERED 30L]109

.{C_CONVERTED/C IN BED)

¢ X/HR )
{ X/HR )

. v e

"(LBSIHR) " 32,57

. YIELD PERIOD 2. HATERIAL BALANCED

4 ASH AND FINES GALANCES ~329

C/H  S03 FREE 303 FREE  HE3H
T T ot ASTM ASH RESIOUE ASTH ASH C/H RESD  FIHES
INPUTS (LBS/HR) (LBS/HR) (LBS/HR) (LBO/HR) (LHS/HR)
COALSCATALYSY 13,60 11,9 8,04 1,77 1,91
suievrs e e e .
PRI CHAR CARRYOVER 2,50 2,08 2,13 2,17 1014
_80L10S WITHORAWN  6.28 6418 Sudé6 5410 0,18
T07AL 878 8.86 .29 .28 13
TUACCUMDLATIONS ™77 '1507 ™" "2,3877 L6 TTT2,52 <0426
CLOSUREL ~ ° ° o g
“<(OUTSACCUMIZIN * * T148%  92.3% ° 100,08 "12640%  104,6%
__=32% HESH_FINES PRODUCED IN UNIT (OUTPUT®ACCUM=INPUT) 0,08
PRODUCED/ (QUTPUTHACCUM}  4,4%

B L LR Y RT)

TTTUTASH ELEKENY BALANCE T U7
e H60

8102 FE203 AL203 CAO 80! TIOZ P20% NA20

INPUTE . LB3/HALBA/HRLBS/HRLBS/HALAS/HRLES/HRLAS/HRLAS/HRLUS/H
COALSCATALYSY 14096 0,600 0,651 Q.10 0,033 4,137 0,009 0,018 0,000
OUTPUTY e e e .

0,932 0,148 0,562 0,026 0,009 0,308 0.010 0,000 0,000

CHAR ENTRAINED
Le557 0,556 0,403 0,199 0,026 14077 0035 0,009 0,000

" CHAR WITHDRARN™

ToTAL 24088 0,704 0,646 0,183 0,034 1,385 0,025 0,010 0,000
* ACCURULATION - «0.192=0,108 0,005-0,085 0,001-0,137=0.,036 0,008 0,00/
*CLOSURE : .
(OUT+ACC)/IN 100,0%100,0%100,0%100,0%800,0% 29,8X100.0X100.0% 99,481
[} [}



VIELD PERIOD 2, UNIT PRESSURES YIELD PERIOO 2, HATERIAL BALANCES

& UNIT PRESSURE PSIA)
.. % LN ( GASIFIER ELFMENT BALANCES
0CK HOPPER 2A 284.5
LOWK HuPPER 88 1 INPUT (LOS/HR) 'y H 0 s N oL
* t187eAH GEHERATOR 817,90 COAL ¢ CATALYSTas 35,28 2,28 6,59 2,208 0,657 0,007

COAL FEED uug A 283,3 STEAH - 12,92 102,36 . . -

OAL FEEO LIKE @ 19,7

cOML FEE BT YN OAS 286 1e.25 | 3008 = 0,000, =

GASIFIER YOP ™ ™™ "™ 777T pre.e T

MID - 215,2 _ TOTAL 60,88 29,43 143,19 2,283 045987 0.037
e e o BTR v BTT0 e o e . .

CYCLONE "u"éf' gra.q OUTPUT (LBS/HR)

FILTER OUTL 70,4 e ek s et e S, -
————8CRUBBER ' - === 270.4 T 7t TPRUDUET GAS (ORY) $7T,937 20474 77125227 THJTI0 19,798 -
SR PRODUCT WATER 0,20 Beb9 T 69,82 #0008 0,000

T - _CHAR WITHORAWN 1,21 Ve03 . 0,81 . 04397 0,018 0,011
e iR Rl TSR CHAR ENTRAINED 1,24 0,02 031 7 04135 0,001 0,018
GASIFIER DIFFERENTIAL PRESBURES —JOVAL 00458 29,83 342,47 _ 2,208  §9.837  O.02%
O DL AL, P e renentiaL
: HEIGHY PRESSURE 80LI08 ACC, 0.26 0402 0e73 04000 =0,008 0,009
(FEET) (PSIA) N
vasr 4 e CLOSURES 100,00 100,00 §00400 100,000 axemans 300,000
0.0 )
’ ) An ENCLUDES CARBON, HYOROGEN AND OXVGEN_IN CATALYST -
e e g g1 i e s g g R e
1644 5,8
P N S L b s PETSE 2 ew o mam . Cwaa ""'.' CA'AL"' BALANCE . o P P
2544 240 ACTD SOL H20 0L
s conn e e e e me . FOTASSIUN . POTASSIUN
sr.s--u © 8 (Maeem—y e——. u“.-...l;q“ ——— ‘Las,“a, - S—— —.—._...(Lus’ha, - wer -
P . - * BT l“'u"
.o eapay - e e - )
——— . ¥IMNE Eomin Ak oWy '.-1-. . . N B "COAL.EAIAL"' ‘.a! . P g.‘o
5740 0.7 qureuts, . o o
e e s s e . A g
8749 L PRI CHAR CARRYOVER 1.03 0,68
24,2 0.7 PRI PHODUCY wAYER 0.0 0.0
"$0LJ0S W/D .95 1,08
R e e nidanbadidht st o Bt .m.l'o‘ll a"‘ l . ’.’s
ACCUMULATION?
PRY GASIF 1.28 0.3

CLOSUK :
. S Ut 100,08 93,18 .




__ £LD PER10D
"s GASIFIER PHODUCT GAS (FROM FILTERS AND SCRUBBER) (ORY)

2. PRODUCY GAS DATA

"= HAJOR CHMPONENTS, MOL X HINOR COMPONENTS, PPM
YIELD PERIOD 2, HMATERIAL BALANCED

He 52,42 C2He 0.0
g0t T 7 " 8498 © Céns 0,0

co2 14,76 €318 040 '

CHY ' 11,40 fI2¢AR 0.0 » QASIFIER MOLE BALANCES

Hes 0,45 cos 0.0 )

N2 6.02 802 0,0 _g_" __"‘P'U’ . LB=MOLES/HR

(A AT I I YT T I P YT Y Y Y Y YY)

“i'OAQlFlER:PQQDqCT'GAS (INCLUDES "UNREACYED 8TEAH) aYN uAs c H 0 8 N
R “2 30.3’ . . Ha ( 050) - ‘..‘,5 - - -
IR -{ T 6454 h co ( 2.128) 2,128 - 2,428 . -

Co204 10,90 SCFH CHa/LB C FEED 2196 _CHa ( .000) 0,000 0.000 - - -

cHa 12,72 e o emones menns Coe L0200 ) T 040 0 TR e
.—_..."ao...‘-_.._..........Eb.ur......... . . N2 t 0,000) - - . - 0,000
Tt NS 0,33 8CFH CHA/LB C'IN BED 7.96 TSTEAN_ L
. I 4,00 H20 (" 6,419) = 12,020 6,810 T v .
TEeTONHE T TTTTTTT T 0,00 TOTAL  (45,60%) 2,128 26,953 8,538 - 0,000

4 EQ AIUN CONSTANTS TSoLT08 INPUT” T T LBeMOLEAZHRTTTT T
._......__...u.!"..l.!...! PARAR-S- AR REAC"ON ( QCTUAL " CORRESPOND!N\ . NN eNEE NN RSN TSNS RCRNRUSCOPRALB RSN
ENUILIBRIUN n eoumanxun EOUILISRIUM T e M 0 8 N K
ACTIVE BED TEMP  EXPRESSION YEMPERATURE ‘tnkuculuat 20937 2,268 0.8127° 0,071 0,087 0,108

o o (129640 F) (0EG F) _ ' .
: 'lQ!ﬁE_!”P|!L_ _"_50065 2_9.2!9. _0_.9?9__9.0" 0,087 0,108
= GRAPHITE=H203 € YH20mCO +H2  1.7309 | 1,7205 emees 1295.3 - — . AT s ~
} AHIFT- " 1’ CO+H208C024H2 ~* 1,5411 20360 =eme= 11358 , ,
HETHANAYION § COe3H28CHA#HA0 0,0741 0.0212 »eme= 136147 AS QuTRUT LB=HOLES/HR
nUFe s ercaruNRPHAICO2 0,3d20 . 04,1906 """""';'- ssaow we
& MATERIAL BALANCES o _ . ~Pronucy eA ¢ 0 2 N
: be15E) T e 2302 AT TS T
INPUTS (LBS/HR) UTAUTS (LES/HR) S0, (1,087 1,0a9 o.; 1,009 o -
H q [ - " - -
‘ mtmn {INCLUDES FILTER AND SCRUBHER) ooz Li149) 1,729 o'- AT . .
. H 3 . 107 = 0,088 =
' eonL ¢ ¢ CATALYST 53,91 _ PRODUCT WATER 70.42 L N2 (001) e e T
—S1EAN 115,48 CHAR WITHDRAWN " ° 7021 CETNRITTC 0,000) ST 0,000 T . 7704000
 HAKEUP 814 oAS 73,98 CHAR ENTRAINED 386 |~ H20 " ( &,312) e 8,628 A2 - .
TRECYCLE GAS =~ 0.0 ... PROOUCT GAS (DRY) 152,98 i
. : “TOTAL- (164062) * 4,839 29,198 8,859 ~0.033 1,413
TOTAL 208,37 ToTAL 282407 ) ) ' ' 033t
ACCURUATION ____ B116. ... CLONRELOUIOACE/IN  TeRlox  LOLIDS QUIRLY LA-HOLEBZHR
OVERALL TNPUT .au " R A 30 CHAR ENTRAIRED  0.503 0,018 0,020 0u0 O
[ ....2% ! - 20201 ! 0.008 0
GASIF ACCUN PIT CLOSURES (OUTSACCIZIN 99,1 EHAY ETTHORARN 00101 09035 09028 0.013 o.00f ol0as
TH-GAb GALANGE e - o o e e e _TOTAL 30L108 0,204 0,083 0,085 0,017 0,008 0,076°
- e J— _— 10TAL OUTPUT 5,008 20,242' 2,904 04070 [.41S 0,076
CFH
- - : ACCUMULAT faN 0,021 =0,023 0,045
$YN GAS YO GASIF 3189,%9 H2+4CO IN PRODUCT GAS  2732.35 ) ' 1045 0,001 <0,000 0,032
SREDEE TR B e
. T TUCO MOL % T 8.94 398,11 b
' * (OUTH#ACC)ZINs X 10040 100.0 100,0 100.0 #sésa 300,0
_BYN OAS BALANCES 78,30% _H2 BALANCES 87,03X  CO BALANCEX 49,308 .

1



RECONCILED DATA

+ YIELD PERIOD 3. UNIT OPERATIONS

I ' TIHE OATE

FAOH 0830 S 19 80
s Yo 0830 5 20 80
" OURATION 20,00 HRS

» MODE OF OPERATION PARTIAL RECYCLE(ABOUT HALF), NO CRYO

s 10 ¢ O S @04 S a4 a0 ARE S1ES WY ® . @ B s es rwe s EmEs G AeimdasTA g cESL wdme me 0 e v

" . ® PERCENY OF TIME ON STREAM

COAL FEED 100,0%
OTEAH o, 000008
8YN GAB "7 300,0%
TR T TR SACKEND T T 10040
e UNI T COND LT LONS ™ " == = Tmee e e e s
’ “3£Ir° ’ TEMPERATURE rnsesua!
(0EG F) (P81A)
BASIFIER 1196, 264,
HEA ABSORBER e, A6S, @20,
“TT"TCRYOGENIC FRACTIONATOR 130,77 221,
___ % GASIFIER PROCESS renrsantunza o
sanits BED HEIGHT ™~ TEHP
(FEET) (DEG F)
8.2 1074,
71.‘ 1231.- i e rmES ¢ 80 -
R To TN £ 11 D
' 57,8 ° 1292,
at.? - 1299,
- 4246 . 1299,
37.5 1285,
26,3 1265,
Coen 2l.8 1256,
1.3 1254,
bel 1157,

0.0 855,

« YIELD PER10D 3. UNITV PROCESS VARIASBLES

we s

& UNIT TEMPERATURES PROCESS

HETAL

(0EG F) {0EG ¥)
T CATALYST ADDITION, COAL PRETREATHENT AND FEED UNITS

LOCK HOPPER 3 320, 9,
... OCREW ORYER . 302, 338,
OX{0LZER | TOP 250,
HiD 292y °
BYM 408,
OKIDIZER 2 TOP 320,
MiD 320,
e e BTH .38, v ————n
~TLOCK HOPPER § TOP 18, )
) M0 .. 208, 212,
LOWER "~ @2, ,
ivenm s s g T+ 210, -
Lock uorr:n za N10 - 328, 338,
CORE 31s. e,
TTTTLkEATTEED POY T T
T LHe2A FEED LINE uxo e LT %006
- OWER * 7T T T M6t T
- ‘"anu HOPPER 28 uxo e 302, TTTTTTTT 383,
CONE 307, 319,
LH=28 FEEO POY 298,
TTTLHw28 FEEO LINE MID™ ~ a1,
LOnER " ‘ 354,
SYN BA3 PREHEATER 543,
*7' OTEAH GENERATOR 480, Tttt -
8TH & 86 SUPERHEATER Li14, 898,
THTGASIFIER,” FILYERS AND 8CAUBDER e
GASIFIER
‘10P OF BED 1303, 1344,
——-BTH QF BEQ S ¢ e erm « fRgg e aerres 13350 -
BED AVERAGE 1196, 1293,
CYCLONE 1188,
TTUOIPLEG YO T “1189, T1i38, T
" OIPLEG MI0 © TTCes, 117,
""" DIPLED BYH L 1297,
—-ﬂ-oxPLEO SLOPE - ewa e CICTR L) " esas ‘es'. ]
FILTER INLET 865, a3,
FILTER § 112,
TTTFILYER @ 0 T T e ’ 685,
BCRUBBER INLEY " 508, 5614
" BCRUBBER TOP 55,
SCAUBOER MI0 120¢"°
SCHUBBER BYH 223,
SOUR GAS OSYRIPPER TOP ; ' )b7,
H1o 205,
8TH 26,



YIELD PENIOD 3, 80L103 COHPOSITIONS

WULTYIMATE ANALYSIS (WTx OF TOTAL 80L108, DRY) YIELD PERIOD 3. PRODUCT GAS DATA
. COAL#CAY ,cmn‘n;t’» . c'?an u(ﬂgozfgo
CONPONENT (Fc) (GHC 6 IR
T (W1%) (H1X)  (HTX) (NTX) {WTX)
H. . 8,28 0,82 0,78 _ 0,79 . S.20 C e = ‘
o LT * PRODUCT GAS PARTIAL PRESSURE GASIFILR
¢ 61,19 50,90 47,81 84,62 70,60
""" BALANGE USED TOTTTHRO T T 02 MR
[ 3,05 3,20 2,87 1,40 3,80 . R
PYRITIC: fe20 1,90 2,00 1,30 119 TOTAL PRESSURE (PS14) 268,2  26M.2  264,2
e SUWEMYE 0020 0080 0,80 0,30 | 0,20 H2 (PSIA) 105.6 1056  105.b
. ) ORGANIC 2.45 0.90 00“6 -0.20 2-“2 20. gPSlA; lﬂ.l l.o‘ Sﬂ.‘
. ’ - e CHE o (PSIA 3.4 33,1 13,1
SRR SRR | 1L NN 3 LS PL UM L1 TL L8 €02 TTT T T (PSIA) TTTUU23,97TC U239 0 2349
LT w e, .. HY (PS1A) 0,9 049 0.9
N 1420 0008 060 0.50 1,20 R [ (PSTA) 61,9 61,8 6149
- 20T 0T T 0449 T 0,08 TTUTTRRTT T T PSIA) T 184977 T 1849 1T T 1849
SRR L S T 0080 TTTTT04207 T 0NN 704897770408 HiN3 (PSIA) 020 030 040
DT SOSSFREE_ASN [ 174857 T 370YQ T 40.317TTTIN,SE 1T 9.70 ~———e ﬁsg,gg.'---- e g iy g :,,
nmesian i i A TT L1 swsew T comew e mree iy / Coe ate v ate s
TOTAL 100,00 100,00 100,00 100,00 100,08 T B B ’
AASHTANALYSTS T T T (T 0P TOTAL 80LIOS) T T T T '
" ASH 25,50 86430  AB,20 _ 38,80 9,80 e i i £ e 4 i s sty s e -
T - o B " UNIT GAS DATA SR "GASIFIER
C/H RESIUUE 21,50 83,00 26,90 40,50 2460 :
et o n = 9YN GAS AT : (LBs/HOL) "~ 9
~803=C/H REST ™ 1RoB0 """ 34,007 58,20" " 736,00 779,50 ) ot
T ' . JHJECTION GAS HNT (L88/80L) 0.0
"4 ASH ELEMENT ANALYSIS "(HTX OF 803=FREE ASH) ———-——P ' . : ' - -( RoL) L 00
oo e RODUCT OAS MH LOS/HOL)
8102 25,60 25,20 26,46 19,89 el : ) . 14,0
—— PROOUCT OAS ° . e e ee—
FE203 1:70 $:90 75827 5.84 0.0
T S a an e e . PG AT OTH (ORY) (8CFH) aT52.0
= AR08 T T 9,28 T V9,00 17T 9,587 71,28 T 0.0 T (0RY; N2 FREE) ™ *"~ " “(BCRH) ™" =" 429q. ==
e, ML2O3 . L . .
CAO 2.2} 1,40 .25 1,43 0.0 PgmA:T gg:";gn"gu;ggr Egg:m : 6389.9
—_— S e L N2 A " (ACFH) 237,.7
H00 " 04687770460 T 03687 TTT0.51T 000 . ) 1237,
- : ’ . PO AT GASIFIER OUTLEY  (SCFH) 5932, 1
T TIOZ T 0486 0030 0043 77 0c63 0.0 TTTTCEXCLUDES H2) T (AGAH) T 9,07
P20s 0408 040% 0.08 0401 040 :
“a BASED ON OXVGEN BALAN
AR «0s00 0e0 #0007 0.00 T 040 R e
ALYSY (FROH ACIO SCLUBLE ANALYSIS) T -
ugak i S,05 56423 82,76  ba.67 2.06
TovAL 56.30 99,98 100,00 100,00 206




— R
# CATALYST DISIRIBUTION

Prew e

K A8 K20

K AS KOH

K AS K2c03

K AS K

_K WATERZACID

" S0LUBLE RATIO 0
K20 H20 INSOL
K2c03 *  INSOL
K0t INSOLC

e

—— ———

e CARBON""
TTETUTT UK, ON GARBON
“"'"""'""'mu ASH

K ON ASH

_ KOHSFREE A2H
" K2CO3=FREE ASH
K ON X2C03e~

™ FREE. ASH

[

% BASED ON ACID SOLUBLE
ClYﬂLVO' se=ROH

UNITY !lNFERlTUREﬂ

T SOUR GAS REMOVAL UNIY
HEA ABSORBER INLEY

HEA RCOIN!RA!OR TOP
REG OFF GAS COOLER i

777 REG OFF_GAD COOLER 2

MOL, SIEVE COL | TOP

e e v amen. oo M0
- 8TH
HOL. SIEVE COL 2 TOP
__HID
...... DR BYH
o gnvoscnxc FRACTEONATOR
A8 INLET
CONDENSER
_GAS QUTLET
PACKING TOP
UPPER
LONER
8TH
REAOILER TOP
10
marenre o < HIO

FEED GTC = GMC 1] ] GF
(ATY) (WTX) (NTX) (WTX) (aTX)
9.5 21,2 21,2 21,3 21,7
L3 25,3 25,3 25,3 25.9
13,9 31,1 31.1 31.2 31,8
7.9 17,6 17.6 17,7 18,0

0600 0,712 D.712 0,719 0,784

N T A 7
8,b . 9.0 9,0 8.8 6.9
30277 Bl T 51T 84077 3,9

T61,R750.9 50097 87007 58467

12,9 30,6 34,6 36,9 33.0

TUR8.8 T Nhb T N6.5TTAALRT 38,4
30.‘ 3,.‘ 3, ol 36.6 .6.'
14,2 T'2t,
11,6 15,5 15,4 1740 640

"68,3 113,71 114,53 10440 274,5

Ny s Gmeamesite e wuse——

"DETERMINATION

oAt 8 vesst eRmma. A0 de 8w

METAL
OEQ F)

PROCESS
(0EG F)

156,
140,
149,
165,
163,
21t

198, 203,

"TOL40, 189,
225, 219,

et mr——— - Gtstamaw

158,

oj2b,
=}57,
Rt

«148,
=131,
'l!O.
=150,

=80,

'5!0

-05.

12152722087 12,5 7

17a,"

YIELD PERIOD

3, S0LIDS DATA

_ %¢PARTICLE BI2E OISYRIBUTION (CUHULATIVE WT X)

BIEVE [ ETRT S e PR 1
10 MESH 99.9 99,8 99,8 99,8 99.9

20 HESH 99.9 96,3 0.5 "»,.? 9949
-30_MEBN e L0990 9602 9842 95,3 99,3

a0 NMESH 95,4 86.9 8609 83,7 99,0

T e0"HESH T T 62.2 7 S4,6 " SA.b 9,2 9%.1
80_MESH v Wb 3909 35.9. 30,7 8104

100 MESH 25.9 2%.0 T 23,0 20,2 62,9
TTTTT200 MESH T 6.2 1068 " U106, 9.0 T 2047

e s semes

— 323 _MESH . <3l . 8.4 L N e L1

‘s MEAN PARTICLE DYAMETER (MICRONS)
(FC) . (0TC) . (GMC)_ . (0B)  (GF)

NUMBER MEAN 6. 9, 9% 1 10,
“VOLUME' BURFACE MEAN 180, ~ "' 122, 122 192, 18,

* w8 o - e ¢ 03¢

NELGHY MEAN . 329, 68, ae8, 288, 1M,

s

TTTU 4 ROSEN-RAMHLER CONBTANTS °°°
LR teTe)__ (sHE) (68 (oF)

s G40t prsee it ) 28 &

* ABBOLUTE 81ZE 251, © 203, 293, 3 !

_ CONSTANT (HICRON) ) ) Lo B
SIZE DISTRIGUTION 2,40 1,47 .

e ots . ‘ 107 | 16h 108

BULK DENSITY(G/CC) 0.740 0,230 0,230 9,260 0.230
BULK OENSITY(LBS/CFT)  ab,2 14,4 18,4 16.2 14,4



YIELO PERIOD

~mmm—e wpess

# GASIFIER BED PRCPERTIES

3, FLUID~80LIDS DATA

BED BOTTOM DENSITY (LB88/CF) 6.9
" BED TOP OENBITY (L8S/CF) 4.1
8ED. Avengse DENSTYY (LB8/CF) 5.9
BED HEIGHY .. (FEET) ) 5748
~BED HOLOUP (L93) 186,08
seo VOLUME (CFT) 51,530
Acrxve BEO YEMPERATURE:  (DEG F) 128242
ACTIVE B8ED VOLUME (CFT) 25,392
SPACE VELOCITY (ACT BED) (ACFH/CF) G649
_BYM SUPERFICIAL VELOCITY (FY/8EC) _ . 0315 -
109 "SUPERFICIAL VELOCITY ~'(FT/SEC) 04607
_MCYCLONE PERFORMANCE o )
TEMPERATURE (0EG F) 1187,6
PRESSUARE (PSIA) 68,2
‘xuusr and'nAfs (SCFH) 6389,9
(ACFH) . 112448
quer GAY VELosxrv __(FTISEC)_“ BT TS S .
T8OLIDS ENTERING (LB3/HR) 5,0
DUSY LOAD (LBS/ACK) 0,1577
_80LINS CAPTURED .'X(LGSIHH) [ 1 T
~30L1DS ESCAPING 68/HRY " §,0
GVEHALL Errlcxsucv CCAPTUREDIENTER!HO:HT!% 840
“2 @0LIDS ENTRAINMENY LOSS TOTAL =32% HESH -
COALOCATALYST FEED  (LBB/HAR) 68,08 = 2.8
TTOTAL ENTRAINED ~ "~ (LBA/HR) $,03 , 0.64
ENTRAINED/FEED (n7x) 7.0% 049%
"ENTRAINED/FEED 1
(feeo FINES BACKED our) (v1%) w2e3N
&~ 301,105 CARBON 088 e _
CARBON IN FEED {LBI/HR) 41,66 1.21
*CARBON IN ENTRAINED FINES (LBSIHR) 2.7% 0.34
ENTRATHED/FEED HIX) 6.6% 0,6%
znraaxneulrﬁso i e e e
“(FEED FINES BACKED QUF)™ (WTX) ™ ~2.4%

VIELD PERIDD 3. UNIT CONVEROIONS

% "STEAH CONSUMPTION PRIMARY
GASIFIER
STEAM INTQ UNIY _ (LBS/HR) 13,28
STEAM REACYED WITH CARBON  (LBA/HR) 18,72
TTTUTTTTT STEAM REACYED IN SHLRY (LBS/HR) 27,18
STEAH FAOH METHANATION
OASED ON RECOVERED H20 (LBI/HR) =iG,40
BASED ON H2 BALAKCE (LUS/HR) =50, 44
_BASED ON 02 BALANCE ___  (LBS/HH) «10.48
N TOTAL STEAM CONSUMED®
.. BASED DN RECOVERED H2D _ _ (LBS/HR) 35,43
BAJED OH H2 BALANCE (LBS/HR) ~ 35,48 °

BABED ON 02 BALANHCE (LB3/HR) 3%5.4%

T4 S8TEAHTCONVERSION

"(STEAM CONSUMEO/STEAN INTO BED) ™

T eAsprreatioN T T TUTTTUQ(R 6.8 "
S eastrrcaTIon T TUUTTCR) 1648
WAYER=QAS SHIFY (%) 24,0
T HMEYHANATION® *"™° - e
: BASED QN RECOVERED H20 (%) “9.d
‘ BASED ON H2 BALANCE (%) 9,2
""""" T BASED ON 02 BALANCE ~ " (%) 9,2
._ YOYAL STEAH CONVERTED
TTTTTTTT BASED ON RECOVERED HR0 TUTTUCUNT) T 3843
¢ BASED ON H2 BALANCE (1 3.3
_.._BASED ON 02 aaunnce (%) 31.3

—c— —oma o - —

s REACTION RAYE PARAHETERS

T CARBON CONVERTEO/STEAR FEQ™ ™~~~ "=~ ==

GASIFICATION ONLY (LDS/LED) 0,810
__ GASIFICATION OHLY (HOL/HOL) * 0,168

INCLUDES DEVOLAVILJZAVION (LBS/LBY) 0,232

CARBON CONVERYED/BED VOLUME
GASIFICATION ONLY {LB3/HR)2CF 0,398
GASIFICATION ONLY . (HOL/ZHR}/CF 0,033

INCLUDE DEVOLATILIZATION (LUS/HA)/CF (.832
GASIFICATION ORLY * (HOL/HRY/CF 0,089

CARBON IN BED/SYEAM FEED LB3/(LBS/HR) 0,840
CARBON IH BED/STEAM FED MOL/(MOL/HR) §,2b0

* CARBON CONVERTED BASED ON RECOVERED 80)°"8

__ANCLUDE DEVOLATILIZATION (MOL/HOL) 04348 _




» Ez‘v"

- YIELO PEHIOD 3, UNIT CONVERSIONS

o mm oeren

4 CARION CONSUMPTION : PRIMARY
v b GASIFIER
‘CARSON TN COAL+CATALYSY (LOS/HR) Ay, b6
CARBON FROH DEVOLATILIZATION (LBS/HR) 13,77
T CARBON GASIFIED ~ =~ '~~~ "ttt T T
BASED ON GC ANALYSIS {LOS/HR) 12,48
_...BASED ON RECOVERED 80LIDS  (LBS/HR) 12,48
TOTAL CARBON CONYVERTEO
BASED ON GC ANALYSIS ___(LOS/HR) 26,25
=TT 8ASED ON RECOVERED 80LTOS . (LBS/HR) ™ 26.25
ACARRON CONVERSION (C CONVERTED/C IN FEED)
"GASIFICATION ONLY s
BASEO ON GC ANALYSIS (%) 30,0
.._.__.BASED ON RECOVERED 80L108 _ (% ) _ 3040
INCLUOING OEVOLATIZAYION '
) BASED ON GC ANALYSIS LX) | 63.0
wemnees = BASED ON RECOVERED 80LIDS (X ) 6340

0 aems » -

»* o e eve o e . “eey vt me

tasme vos

U SPEGIFIG REACTION RATES (C CONVERTEO/C IN BED)

comi emeeisis @M we - W

== =  GASIFICATION ONLY
BABED ON 6C ANALVSE! ¢ R/HR )
BASED ON RECOVERED 30LIDS ( X/HR )

INCLUDING OEVOLATILIZATION

| BASEQ ON GC ANALYSES

{ X/HR )
BASED ON RECOVERED S0LI08 ( X/HR )

I!-l
13.1

2746
27.6

CLOSURE
“" (OUT+ACC)/IN

- YIELD PERIOD 3. HATERIAL BALANCES

-k . -

‘8 ASH AND FINES OALANCES ) =328
C/H  30Y FREE 803 FREE  HESH
ASTH ASH RESIOUE ABTH ASH C/H RESD FINES

HITT) ¥ N (LBO/HR) (LB3/HA) (LBB/HR) (LBS/HR) (LBA/HR)
COALCATALYSY 17.30 14,648 12,02 .87 . 2,10
JUTPUTYS

PRI CHAR CARRYOVER 1,93 2,00 7T 16977 T 1080 V.68
SOLIDS WITHORAWN 18,07 12,12 10,93 10,36 1,47

TrOTAL T 15,00 1A, 76 12,6277 12.17 1,04
_ACCUMULATIONS __ ___ =0e86 __ =0,70 __ «0,60 _ =0,63 __ =0,08
CLOSUREY ) )

_(OUT#ACCUMI/ZIN _ . 83,28 96,08  100,0%  114,9% 81,28

*323 MESH FINES PROOUCEO IN UNIT (OUTPUTHACCUM=INPUT) <0.4f
T ET T PRODUCED/ (OUTPUT4ACCUN) 'w23,i% "

_. & ASH ELEMENY BALANGE
L 81027 FE203 AL203" CA0  "MGO” 803 T102 P05 .

lNPUTl ) LBS/HRLBI/HRLAS/HALBS/HALBS/HRLBS/HRLBS/HRLBS/HA !
COALSCATALYSY™ " 3,100 0,926 1,114 04266 0,076° 5,260 0,033 0,009
QTN e e e e

CHAR ENTRAINED 0.3!& 0,095 0.!2! 0.0!‘ 0.009 0.224 0.0!0 0,000
CHAR WITHORANWN 20893 0,055 1,084 0,246 0,070 2,306 0,047 0,009 .

TOYAL 3.229 0,950 1,167 0,270 0,079 2,592 0,057 0,009 .

- reretam s 8 o

TTACCUHULATION " "®0,129%0,0280,05320,000=0,0030.081=0,00220,000 .

lOG.ﬂ!lO0.0!!00.0!10@.0!100.0! A7.7X100.0%100,0%

[T TRy e e —
- -



+ VIELD PERIOD 3, UNIT PRESSURES
« YIELD PERICO 3. MATERIAL BALANCES

& UNIY PRESSURE (PSIA)

“LOCK HOPPER 2A 272,17 _GASIFIER ELEMENT BALANCES
OCK HOPPER 28 24,1
| LOcK HoPPe o INPUT (LBS/HR) c H 0 8 " o
T STEAM GENERATOR - 412,9 “COAL" ¢ CATALYSTAR ™™ §3u68" 2.8
Lo . P T .
COAL FEED LINE A 267.4 ) ’ Bob22 0,020 0,048
* COAL FEED LINE B 273.3 STEAN . 12,67 100,54 - - .
c;q:f;qnvagr e ge;.z . BYH GAD 20,20  1%.60 213,88 - 12,713 .
[+] 65.3 et et s e e e 5 3¢ . .« e e .
N BTH 2662 TTT0TAL 69,86 015 TISRLAL TR0 U 13,932 T 0,069
~—CYCLONE OUTLEY ~™' '~ °~ """~ 'aeae2 "~ =~ _ - '.___;J R - '
'lLtEﬂ auﬂ,gt 2“:0 OU'PUT (LOS’HR) PRTE - v v eve W owe Lw mverre we
——SCRUBBER . e - BO00N __PRODUCT GAS (DRY) 54,29 za 2 2
- s e e 7T _PRODUCT GAS (DRY) . L 62,88 820 31 3
T MEA ABSORBER T T T TTaater T TPRODUCT WAYER T 000b T 8706908 .3:000 "° PP
o AR “T T.CHAR WITHORAWN 7 12,91 002} i“ 2,02 77 0,078 o.nos 04006
? MEA REGENERATOR 14,7 '_GHAR EHTRR]NED v ReTS OQ .. 0y l“ 0 070 ! 0.025_.’ 0402%
0 g:ggggg:gogancrlouAton S — TOTAL 70416 3alb 334,62 2,868 33,981 0,078
q ——— . L < gy M L -t 1 M L m e
REGQILERH!D i gg;o: 30L109 AGGQ ] . 80830 go.oz 00 2% 60.0.7--—-;90003 [, 0,008 .
) .
© - CRYO, OUTLET® = = 227141 _ CLOSURES '~~~ 100,00 100,00 300,00 100,000 251,087 100,000

A% EXCLUDES CARBOH, HYDROGEN AND OXYGEN IN CATVALYST

————— bt . 5 —— - O RTOIEAe AR MR SeA i elea® W air M eme—Ae Gt — e f (4 A ) Srexe b -

o ————t S - SP SPGB EE S YA L E ® S ICEN GecSirm ey b s - re®

OIFFERENTIAL  ___ _* CATALYST BALANCE

_BASIFIER oxrregsurlnu PRESSURE? _
HELGHT PRESSURE ‘ ' ©UUACED 8OL T TTTTTTTTTTTTUUU H20 8O0
RSN {2 -1} DRSO L0212 :8;:3:&?“ POTASSIUN
":A.“ o.o... ‘. . i .‘ 3“ o '—l“Pu"'-"w--ﬂ-'--—"———--—:-u L e Rt --v...-.,_._.._..-—-.....-- .-.‘an’.ﬂn, ® nne e@satAcny
- St o 8 M o= ‘.! - . = . oc®r s » a.l . .jcpAL’CQ"‘Lv" . : “ ) . s!,'. ) ‘ “. Y :.‘ ,'--1 - ,.za
e hees o Mes o OUTRUM
26,4 11 ~PRY CHAR CARRYOVER ~° ° ™ "=0.9§ "~ — (7% TRt
PRI PRODUCT WATER 040 o 0,0
“ 3745 0.7 .30L1US W/0 879 , . 3,84
4747 0.4 T07AL 5.69 - 2,18
57.8 0.0 =~ "ACCUNULATIONS IR I
PRI GASIF 0,32 0,20
679 . 0,6 ’
CLOSURES

8a,2 0.0 'TOALCUMYZIN 300,0% i22.9?




. YIELD PERIOD 3. PRODUCT GAS DATA
¥ GABIFISA PRODUCY GAS (PROM FILTERS AND SCAUBBER) (DRY)
_ ... HAJOR COMPONENTS, MOL X MINOR COMPUNENTS,  PPH

Ha 33,82 CeHb 0,0
—. 0 K 1.19 R 1 T . 0.0
coe 12,09 C3Hs 0,0
CHY 16.86 02¢AR 0.0
H28 0.45 tos 02
N2 , 9,63 802 0.0
,___naolrlgg,!noouct OA3 (INCLUDES UNREACYED SVEAMW) .
He 40,02
....... -1 S T8 © B ST
Co2en 9,08 $CFH CHa/L8 C FEED 12.9¢
CHa 12.58
H20a e as.68 S
THSTTTTI T 0,38 "SCFH™ CHAZLO CTIN BED""8050
. N2 e T8
e WS °o°..m_.....~....n et vo ms e ot e
«-EQUILIBRIUM CONSTANTE
. REACTION ACTUAL CURRESPOND ING

~—— ‘e

EQUILIBRIUM AT "EQUILIBRIUM EQUILISRIUN

ACTIVE BED VEM?  EXPRESSION VEMPERATURE

>
fﬁ ) . (1202,2 F) (DEG F)
SRAPHITE=HR09 € #H203C0 #HZ  |,516) 104953 wace= |250,8
IHIFY t COeH03COR4H2 11,5902 _  2,6303 =eaee 110},2
{ETHANATION ¢ CO*3HRRCHASH20 ™ 0,0923 " 040291 esens’ 1356,9 "
IWVERALL 12C42H20aCHACOR 0,3380° | 0.1714
* HATERIAL BALANCES «
“INPUTS : (Las/uR) - ourputs’ ° (LB3/HR)
GASIFIER (INCLUDES FILTER AND SCRUDDER)

COAL ¢ CATALYAT 67,26 PRODUCT WAYER 18,34
_STEAM Y21 . CHAR WITHORAWN 26,96
TTHAKEUP SYN'GAS ™" 44,45 T TTUCHAR ENTRAINED ~ T §,04

"RECYCLE GAS - 25,21 PRODUCT GAS (ORY) 140,99
UROTALT T T T 2%0.62 TTTT0YAL 251,30
ACCUHULAYION wledl CLOBUREI(OUTPACC)/IN =  99,7%

SYN QA8 BALANCE
“INPUTE (8CFH) QUTPUT! (3CFH)

BIF 2994,68 H2¢CO TN PRODUCT GAS  2899.17
A A 052 2381009 Ha MOL X 63,82  2557.40
€O HOL % 20488 613419 €O HOL X 1019 3A1.07

8YN GAS BALANCE:T 9b.81%  H2 BALANCEM 107,398 CO BALANCED S5,T4X

YIELO PERIQD

3y WATERIAL BALANCES .

_ % GASIFIER MOLE BALANCES i
LBeNOLEY/HA

1AS INPUY
s s ———eiaim o '.-..'--....:.....‘.........-..-.--.‘...l
grrnIaeseraes jrnenmae
3YN GAS
H2  ( &.21%) . 12,581 . . .
€0°  ( 1.616) 1,616 = f,606 = .
CHA € 0.732) 0,732 2,929 = N .
~goa_ 00000 0,000 = 0,000 = .
. . . - ' 70,9
STEAN H08
HIO € 6.288) . 12,568 6,200 = .
TOTAL "CLALITS) ° 2,348 28,048 7.900" "= 0,908

J0LIDS INPUT

. e

LO=HOLES/HA

c ‘ -....-.-.'.‘..
SO&LOCAVALYGV e 30000 2.051 OgSOI 0.082 0.05’ 0.!!7
T0TAL INPUT .01 30,905 8,401 0,082 0,964 0.!37

— — . ey cq - —— Amwm s -

GAS ouvpUY L"NOLEQINR
LIL LTI ST I P T Y T T T T Py gy
[ R, . c H . 0 s .
PRODUCT GAS N
JH2 (eI e a3as e o .
€070 04900) " 0,901 = T 0,901 - o -
c". ‘ 2o“l) 2.!“ a.‘.‘ - - -
602 (1.522) 1,522 = 3,004 e .
H2 " 0,051 " - AT w7 T 0,057 T e Tt
fi2 { 1.206) - - o - 2.3
NHY (0,0 ) - 0.0 . 0.0
HEO'""( ABLE) T e T84632 ..316 . B
“Igygn TUI601) T AUSIT 30,661 8,260 0057 2,413
80LID3 OUTPUT LE-HOLESIH.
e TR P """'8 e N":.':.“;?'"

‘CHAR ENTRATNED
_CHAR NITHORAWN

TOTAL 801103
‘TOTAL OUTPUT
ACCUMULATION
CLOSURE
“(OUTHACCI /TNs %

0,229 0,039 0,027 0,002 0,002 0,02
1.079 00210 0126 0,024 0.013 o 33

1,308 9,249 0,158 0,028 0,013 0,140
5,042 30,917 8,414 0,083 020 0,10
*0,025 =0,012' 0,013 «0,000 =0,000 =0,008

10050 100,0 100,0 10000 51,7 1§60,



5360-002GFse

PDU YIELD PERICD &

A28




RECUNCILED DATA
YIELD PERIOD

4, UNIT OPERATIONS

. : YIME " DATE
FROM 1430 be21-80
N T0 1230 4v22280
DURATION 22,00 HHS
¢ HODE OF OPERATIUN  GABIFIER ONLY
& PERCENT OF TIME ON STREAM
' COAL FEED ~° 100.0%
e i mene o SVEAR e J0000X
YN BAS 100,0%
. BACKEND "~ = * ooy "
i UNIT-CONDITIONS -~ - semstrmss e —ssos smmisrsa s miwin s &
uNITY TEMPERATURE PRESSURE
_ (DEG F) (PSIA)
GASIFIER 1196, 288,
o GASIFIER PROCESS TEMPERATURES ~ ° :
8ED HEIGHT TENP
- . (FEEW . . .. (0ECE
82.2 1099,
8.2 R 1
67,9 1308,
57,8 1283,
e we B st wewese “’.’ e memet som o -..-.-..-—..--tea?.- S vrsem e s At mwes
42,6 1290,
37,5 1276,
24,4 1254,
21.4 1209,
11,3 1251,
6,1 1236,
0.0 als,

YIELD PERIOD &, UNIT PROCESS VARIABLES

s s e e . ..

s UNEIT TEWRERATURES PRUCESS

s e

HETAL
{0EG F) (DEG F)
CATALYST ADDITIUN, COAL PHETREATHENT AND FEED UNITY
LOCK HOPPER 3 228, t1%,
SCREW DRYER L s02. _ ... . A%
T DAIDI2ER } YUP 322,
W10 322,
oI 336,
OXIDIZER 2 TOP 324,
410 Jau,
BIH e % L,
TLOCK "HUPPER § TOP 183,
R M1D . 209, 219,
LOWER =~ " 2%d. _. _ .
R | TS 163, 143,
LOCK HOPPER A MID 30, 358,
CONE 386, 388,

~— . . > . —r




e

4, 80LIDS CUHPOSITIONS
(WYX OF TOTAL S6LIDS, ORY)

YIELD PENLOD
% "ULTIHATE ANALYS1S

YIELD PERIOD

4, PRUDUCY GAS DATA

COHPGNENT co:?é?“‘ ‘G"c)cnnn‘g;? : c’?sr) L?éoiE§°
. (uT%) (wT%) (nT%) (RTX) (W73)
- CUH . Ags 0,89 0,82 0.83 5.1
¢ 63,96 53,97 55,80 58,39  bB.O®
§ " ase 2,95 2,55 1AL Al
st s O R 1
et ORGANTE TTTTUTUEL89 TTTT2,A1 7T, T T T T 2017
I T ¥ Y L 7,81 111 3,95 10,80
N 130 0409 0,18 0.6 £o34
""‘"”f'*""W"""f"""'o,'oo""“"o.'eo'_"_"f"o:"u'_"" 0.39° "7T0,08 °
T A03-FREE ASH  15.07 ' 3441077 ‘29,40 "7 30,07 7 9.61
YO 400,00 100:01 100,00 300,00 100,00
W“tsn“amafvaxS"“""‘““f‘“"]n!x“ﬁ!“VOtAt"soLtos)“ T
; _AsH 23,08 41,19 A1,89 33,87 9,91
©/H RESIOUE 2059 20,01  A1.73  35.14 9e81
TTTR03SC/H REST T UBIA9TTT T20927 T 39T T TSI M0 T 9,51
‘4 _ASH_ELEMENT ANALYSIS ™" "' (WYX OF SO3-FREE ASH)
s102 25,58 10,51 23,30 21,99 0.01
T 20N T T BN 09T T E A0 T T a5 T T AT T 0408
CAL20S 845 Tay | Tl 8,33 0,014
CAD 1,29 0,97 1.48 1.08 0.04
0T T AT T 0. T TTT0,43 7T 0,320,401
Ti02 0,83  0.81 0,35 0,49 0.0
P205 0403 0.02 0,02 0,08 0.0t
NARD D3 TTU0,08 T 0,03 T 0403 0.0
CATAL VST (FROM AC1D SOLULLE ANALYSIS)
K20 57,55  45.72  61.8a 63,07 1.98
TOTAL 100,00 19,66 160,00 BU0.0u  2eth

» PRODUCY GAS PARTIAL PRESSURES GASIFIER
BALANCE USED W20 02 He
TOTAL PRESSUHE (PS1A) 200,5 2845  26A,5

He (PS1A) 113.9 1139 11349
€o (PS1A} 2148 2144 21,4
... Y (PSIA) . 269 . 2649 26,9
, co2 = (PSIA) T 2744 21.8 21,8
L, Hes (PS1A) 140 Lot N
e (PS1A) 89,5 6945 69.5
N2 (PSIA) ™77 44l 2.1 a1
NH3 (PaIA) 040 040 0.0
—~""""Hav/(0 —= 3.2 3,27,
' H20/€02 _ " 2.8 2.9 2,8

s UNIT OAS DAYA GASIFIER

" BYN GAS HaT (LBS/HOL) © T 82

__ANJECTION GAS HWY_ _ _ (L88/MOL) . 8.5, .
PRODUCT GAS MNT (LOS/HOL) 138

* PRODUCT GAS g
PG AT OTH (LRY) (8CFH) a240.7

—-- (BRY; N2 FREE) "~~~ —"=(SCFH) ———=—""" a158,2" ="~

: ] .- o
PG AT GASIFIER OUTLET  (SCFH) ™° "*" " S74b,Q°

« o INCLUDES N2 AND H3D  ~ (ACFH) ="~ "1111.8

. )
PG AY GASIFIER OUTLET  (SCFH) 565649
—=== (EXCLUDES 'H2) " ~ - = " (ACFH) ~"="""" ~ {0045 ~

& BASED ON OKYGEN BALANCE

ST



YIELD PERIUD &, UNIT CONVEHSIUNS

arasae + e sase . D s erapum o e oax

’ L]
& CATALYSY DISTRISUTION

FEEO GYC GHC 6B GF

Tt T TRY (RTR) (TR (wTR) (nTX)
« K. AS: K20 8.7 15,6 15,6 18,2 1940
K AS KOH 10,3 18,6 18,6 21,7 2246
% OAS K2C03 ' 7 12 1 22,9 22,9 20,7 2.8
XA K Lo 12,9 12,9 1S.1 1547

K WATER/ACID

et gOLUBLE RATIO Ogb . 'e708°0,708 0,609 0,698

" K20 H20 INSOL 3.8 4,6 A6 1.1 5.7
 Kaco3 * INSOL | 5.1 6.8 6.8 1044 8.4
K° % INSOL ~ 2,9 3,8 N8 5.9 4.8

e CARBON T T TTeA 0 T0 T 540075508 T80T

K~ "ON CARBON "13,3°°23,0 24,0 21.1 2740

TTTOTT OASTM ASH 23,97 Ale2 TA1.2 81,9 33,5
X 0N ASH 30,2 318 38 35,0 A0
3,5
f.t

S TTUTUROHSFREE ASH

“1
K2CO3-FREE ASH i 16,3° 18,3 15,2 S.b
K ON K2C03e

' FREE ASH 68,7 ‘70,8 70,8 99,3 280,95

[ O Y LRI TN L

“i"BASED ONACID BOLUBLE" DETERMINATION"
CATALYST =<=KOH T

"R TR, 67 20,2 10,87

YIELD PERIOD 4, SOLIDS OATA

S L R semsecs o

_tsPARTICLE .A1ZE DISTRIBUTION (CUMULATIVE WT.X) ... . .

FEED 80L108 WITHDRAWN FINES
—~A1EVE (FC) mc)..-._mnc)_....(oa)-. . (GF)
T | —— T T 088 T A0 9%k 9949 9949
e TPl VIC ST 1S B 1 S R TR 99,0
30 _MWESH 99.3 9320 93.0 96.2 W.2...
N (Y1 1| R 1 1% B TTR1,3 T 81,3 8347 97,8
60 NESH e TR T S1.T Abl8 95,8
. 80 MESH 36,9 18- % 39.3__._.28. —bTe0
TTCOGHESH I aNee T T25,2 %27 1987 1007
R0 HESH - 69 i1 1109 ST 39,87
328 MesH ' 2912 1.2 2.0 2148 . .

————ete thoey . e seis e el et e & 8 ST EH LS

P Y SR AN TUNE T ]

s HEARPARVICCE” ouhma (utcsom)
(Fc) (e1¢) {GHE) "(@8) (§F)_ ..

P L L I L T Y 1Y

‘Nunm HEANT R0 T 0 W0 16 %
~VoLUNE " SURFACE MEAN jets {26, {38, 72 PO T POl

_HEIGHT MEAN 250,291, m. 292, Mb, .

B L e L DR LT LTI O -coremat eau @ artaey wimel -

chme Emmme smscasE Mg 8 MY v s P Bt s Bs CBI S & e cpERIAM s b wmay

R noun-nmuun couuuma
(Fc)_ . __teve) ,___(gnea_____,_,(qa) U )

R B 9 B Gt Sy TR 81 88 &} YW b @

v - —— 0w

TABSOLUTESIZE T 2rt.’ T ey TTUMMeS a0, 132,
UCONSTANTAHICRONS) .| .. .. ... e i
82E DISTRIBUTION 2,07 1439 1439, 1,80 1)
_CONSTANT . .. .. . e et e een e e -
[ .
\\NG\W&
BULK DENSITY(G/CC) 0,750 0,220 0,220 0,270 0,0

BULK DENSITY(LBA/CFY)  4b.8 13,7 13,7 16,8 0.0



YIELD PERIOD 4, UNIT CONVERSIONS
« YIELD PERJIOD  As FLUID=30LIDS DATA

- e S e e i e . TAUSTEAM CONSUMPTION """ """ "' """ * """ ‘puiMARY
+ GASIFIER BED PROPEHTIES STEAN INTO UNIT (LAY 110uTS
8ED aonog uer'asuv , :tgg;gg: ;,: . 10,7
8E0 TOP OENSITY . STEAH REACTED WITH CARBON R
BED AVERAGE DENSITY (LHSZCF) ] . _ (LBS/HR) 23.26
- 9ED HEIGHT _ o (FEED)_ . 50,8 STEAM REACTED IN"SHIFT "~ "(CBS/HR) 28,48
~* BED* HOLOUP ~ TUUTTT (LB 8) 189,9 _
8ED VULUME (LF 1) 29,891 _ STEAH FHOH HETHANATION
ACTIVE BEQ TEMPERATURE  (DEG F) 1276.8 BASED ON RICOVERED H20 " (LBS/HR) =12,89
ACTIVE BED VOLUME {CF1) 23758 BASED UN H2 HALANCE (LBS/HR) =12,89
SPACE VELUCITY (ACY BED) (ACFH/CF) q4,9 er\... BASED DN 0@ BALANCE (LBI/HH) 12,49
_BIH SUPERFICIAL VELOCITY (FY/SEC) _ _ 0.2 _ = "'~ R .
")P SUPERFICIAL VELOC"Y (FTISEC) 0.543 . ]OIM, STEAN CONSUMED
U011 OASED ON RECOVERED H20 °  (LOS/HR) 9,28
#CYCLONE PERFORHANCE = = . g:ggg 8: ga BALANCE """ (LBS/HR) 39,29
' 2 BALANCE (LB3/HR) 39,29
TEHPERATURE (DEG F) 1223,6 _ )
_.PRESSURE _.ﬁ_..._.--_“’sm . e e 26340 _ _ THESTEAMTCONVERSION T "(STEAM CONSUHEG/STEAN INTO BEO)
TTINLET GAS RATE™ "7 (SCFR) T 5746, s S it 044 ¢ .
: LT (ACFH) . 10801 T GASTFICATION : TR ) 2140
INLET GAS vax.cr:;w__‘__"__w (F1/8€¢) . 824 =~ e : P
P " 30LIDS ENTERING (LBS/HR) ') WATER=GAS SHIFY (%) 29,7
o OUSY LOAD (LR3/ALF) 0,137%
@ 80L10S CAPTURED __ (LBS/HR) . 060 “THETHANATION * " "= s s -
' ~8GLI0S ESCAPING ~~ ™ (LBS/HR) ) T BASED ON RECOVERED H20 (%)  ~i1.9
OVERALL EFFICIENGY (CAPYURED/ENTERIHG,HTX) 0.} o 2‘?.58 3" 32 BALANGE (%) - ohls
; A N 02 BALANCE * ™ " (% )" eile}
‘s SOLI0S ENTRAINMENT LOSS™ =~ - YOTAL =325 KESH tx)
TOTAL STEAM CONVERTED
COAL#CATALYSY FEED (LBSIHR)______!!.H ......................'61—....- TSI SASED ON RGCOVERED‘"ao—"-'—"‘-x-)"——- 35,87
ENVRAINEO/FEED * oo « REACTION RATE PARAMEIERS
(FEED FINES BACKED oun (W7%) 1,15
. e e ST CARBONTCONVERTEOZSTENMFEDT T
‘4" 30L108° CARDONLDSS — _ ) TTTTTU O GASTFICATION ONLY Tt T (LBS/LES) o.uo
) L © GASIFICATION ONLY ~ ° ° (MOL/MDL) * 0,210
CARBON IN FEED " (LBS/HR) AT.26 1,04 R R ~ SNSRI -
CARBON IN ENTRAINED FINES (LBS/HR)™ ™ " 2436 0.51 INCLUDES DEVOLATELIZATION (LBS/LES) 0,267
ENTRAINEQ/FEED (WTx) 940X fol% INCLUDE DEVOLATILIZAVIUN (MOL/HOL) 0,001
ENTRAINEQ/FEED . e e A L L R R ARG
“(FEED FINES BACKED OUY) ™" (AY¥X) - , “iel% * CARBON CONVERTEO/BED VOLUME =
: e m v "' GASIFICATION ONLY (LB3/HR)7/CF D,518
B GASIFICATION ONLY "~ . (HOL/HR)/CF 0,043
INCLUDE DEVOLATILIZAYION (LBS/HR)/CF 0,990
GASIFICATION ONLY (MOL/HR) /CF 0,082

CARBUON IN HED/STEAM FEED LBS/(LAS/HR) 0,926
CARBON IN BED/SYEAM FED HUL/{HUL/HR) 1.369.

X . . # CARBUN CUNVESRTED HANED QN RECOVEHED 2 :




L1e=y

. YIELD PERIOD 4, UNIT CONVERSBIOUN3

& CARBON CONSUMPTION PRIMARY
. . e e e . DRIMARY
CARBON IN COALSCATALYST (LBS/HR) 47,26

CARBON FROM DEVOLATILIZAYION (LAS/HR)

14,09

s 0 A RO GASTFJED T T s e s

BASED ON GC ANALYSIS (LB3/HR)
BASED ON HECOVERED 8OL1DS (LBY/HR)

TOTAL CARBON CONVERTED
BASED ON GC ANALYSIS (LBS/MR)
—=~—""GASED ON RECOVERED SOLTON™ " (LBS/KR) "

eSS o) BB EIS Ay $ 2 BEQ Ear <4 Gu 8 101 S@ams ailes pmy ) wImE I mn § STI0 A4

sCARBON CONVERSION (C CONVERTED/C IN FEED)

GASIFICATION ONLY ot n
BASED ON GC ANALVSIS ()
BABED ON RECOVERED_8OLIDS (X

: lHCLUDlHO DEVOLATIZAT!OH
BASED ON GC ANALYSIS X
= = ' BASED ON RECOVERED 8oLl08 ~"( X') ™

e e

e —

15.51

19,51

29.%9

29,89 7

32,8
32,8

62.6

T 6246

v e————2 S W 4 Suhb Gru § ™ S CSA: Bemaas ———

. vers

e v se 0 . o A e e

* BPECIIIG RE&G!!ON RAIEG (c OONVSRTEDIG IN BED)

eee=n o= =rGASIFICATION ONLY ™
BASED ON GC ANALYSES ( X/HR )
BASED ON HECOVERED 8OLIDS ( %/WR )

INCLUDING UEVOLATILIZAVION
BASED ON GC ANALYSES ( x7HR )
BASED ON RECOVERED S0LIDS "( X/HR )

e

YIELD PERIOD &, MATER1AL DALANCES

* % AGH AND FINES BALANCES o 328
C/H 303 FREE 803 FREE  MESH
o .. .. ASTH ASH RESIDUE ASTH ASH C/H RESD FINES
INPUTE (LBS/HR) (LUS/HR) (LBOZHR) (LBS/HH) (LBS/HA)
COAL4CATALYST 17.64 15.21 11413 L 9,97 $.07
QuUTPUTS
“PRI CHAR CARRYOVER ™™ 1,38 lva2 feed 1,27 7777 00088 T
SULIDS WITHORAWN 12,89 12.84 9.08 10,76 0.87
TIOTALT TUUUCUUTT T ‘ta.a 13,26° 7 10427 12,03 T 1,78
__ACCUMULATIONY = «0,7% ML 0483 *1.08 _ <0.10
" CLOSURER Tt )
_SOUTCACCUMIZIN _ = 76.8%  85,9%  99.8X 109,8% ~ 98,7«

+325 MESH FINES PRODUCED IN UNIY (OUTPUTOAGCUM'INPUT) =0,02
T e T T T PRODUCED Z (OUTPUTHACCUN) "~ .8y T

R YT ST N R . . o - .. T

__® ASH_ELEMENT BALANCE ‘
"8102™ FER0Y AL203 " "CAOTNMGO™"'803"° TI02 P205 NA20

INPUTY . LBS/HRLBS/HRLBSZHRLBS/HALBS/HRLES/HRLBS/HRLBS/HRLAS/H,
wen ‘

COAL+CATALYSY 24849 0,678 0,981 0,184 0,092 5,244 0,048 0,003 0,009

ourePUTE ‘

S ————— b Semen fmatie e

L LR T TR AR “ -

CHAR ENTRAINED * * 04268 0,085 0,101 03013 0,008 0o15L 04006 0,001 0,000 .
GHAR WITHDRAWN ° 2,108 0,493 0,671 0,107 0,039 2,079 0,031 0,002 o:oge

T0TAL 2,376 0,550 0,772 0,120 0,083 2,231 0,037 0,002 0.009;
~ACCUMULATION "~ ~0,873°0,128°0,16970,024' 0,010=0,10% 0,011 0.000=0,000:
CLOSURE ' h X

(QUT+ACC)/IN 100,0%100,0%100,0X100,0%X100,0% iO.leoo;OIIO0.0IIO0.0Z:



e ume s . .

JASIFIER ELEMENT BALANCES

INPUT (LBS/HR) ¢ H 0 8 L
"COAL + CATALYSTan ' BY.25 73007 T 8,13 7 2.049° 0,937

8TEAH . 12,30 98,38 -« -
BYN GAS . 22,88 12,29 3043 . 0,000

SYOTALTTTTTTTITTIITT V0480 T T2teT6 TTI37.52 T 24669 " 0,937

sea e m s

JUTPUT (LBA/HR) ~
PRODUCT GAS (DRY) 52,26 19.50 70,29 1.862 6,606

“PRODUCY WATER ™ "0 18 T 8,007 65,957 0,007 0,006

*CHAR WITHDRAWN 17,07 7777°0,25 "7 3.42 '7 0,783 0,08b

CHAR ENTRAINED "' 243b 0408 °  0u36° 0,057  0.006

TOTAL 73,97 27,76 137,98 2,709 8,663

= T80L108" ACCy Ue1TBY TTTE05027 T T e0 46T #0,061T 20,004
R _GLOSURSE 100,00  100.00_ 100,00 1004000 695,805

s¢ EXCLUDES CARBON, HYOROGEN AND OXYGEN IN CATALYSY .

[ REEsarewssmeSS IR T S AR TR S Sl b

|
1
YIELD PEHIOD  a, WATERIAL BALAHCES
|
|

——

-

" & GATALYST BALANGE T :
———— s e I MO ACIO 8OL *~ ' 7 He20 80L

POTASSIUH POVASSIUR
, (LBS/HA) (LD3/HR)
IRPUTI T e e 0 O s e 8 o
GoALscaTALYST %032 T 0. L L
ouUTPUTS

PRI“CHAR "CARRYDVER™ ™" *"'"'="" 0,647~ """ """ """'(,44
PRI PROOUCT WATER 0,00 7 0,01
80L108 W/O 3,60 2,83

TOYAL 529

" ACCUMULATEONS' T
BRI GASIF 0403

CLOSUKES
(CUY+ACCUH) BN 100.p%.




ge~y

. YIELD PERIVUD 4, PRODUCT GAS DATA .

"6 GASIFIER PRODULT GAS (FROM FILTERA AND SCRURBER) (DRY)

HAJOR CUMPONENTS, MOL % MINOR CGMPONENYS,  PPH

H2 56,43 C2Hb 4.0
co : 11,00 C2H4 0.0
o2 14,15 T C3Ha 0,0
cHe 13,79 024AR 0.0
H2s 0,52 cos 0,0
LT 2.1 802 0.0
% GASIFIER PRODUCT GAS CINCLUDES UNREACTED STEAW)
H2 43,12
co g.12
CO24s * 10,58 * $CFH CHA/LB C FEED 12,38
CHg 10.18
H20% 4 26,20 L
T MRS T 0,38 T . 8CFH “CHAZLBCUIN BEDTTT TS,73
N2 , .56 °
LRNS T a0
[ EOU!L!BRIUH CON!TANTS
REACVION ACTUAL CORRESPONOING
‘"'ﬁ TTTUUTUEQUILIBRIUM AT TEQUILIBRIUR  EQUILIBRIUM®

ACTIVE BED YEMP  EXPRESSION TEMPERATURE
(1276,8 F) (0EG F)

243924 w==m=e= {330,%

" . -

RAPHITE=HR0U C +H203CO +HR  1,4384

HIFT b COIH20RCO20H2 _ 1,6157 2,1281 s=we= 1173,0
ETHANATION 17 €0 3H2ACHRIH20T 0, 1006~ """""0,0127 ==ew=s ‘181A,T"
VERALL 120+2H20aCHAICO2 '0,3565 T 0,1550
* HATERIAL BALANCES ¢
weUYs " (LBS/HRY ™™~ OUTPUTE ° (LBY/HA)
GABIFIER ((NCLUDES FILTER AND SCRUBBER)
COAL ¢ CATALYST 72,93 PRODUCT WATER 12,13
STEAN 110,73 CHAR WITHORAWN so02
“MAKEUP 8YN GA8 """ 65,56 " CHAR ‘ENTRAINED 4,09
HECYCLE GAS 0,0 PRODUCY GAS (DRY) 143,87
YOTAL U T T 2a9.22 T T T TOTAL 250,76
ACCUMULAYION . 1,56 CLOSURE!(OUT’ACC)I!N s J00,02
- = Jup o T -PURGE O“g:'-;P.u.-T-_. e eiame .._—e.sg.g;. .-_. -
1 L PY-I 2 * OVERALL 0
T O X T CLOSURES (OUT+ACCI/IN  100.6%
BYN_GAS BALANCE — N e e e e+ ——
INPUTH (3CFH) OUTPUTS (scru)

H2+CO IN PRODUCT GAS 294,37
H2 MOL X 50,43 2a77,91
CO MOL & 11,00 466,45

$YH GAS TO GASIF 3034.40
H2 MOL % 76421 2312462
€O MOL X 23479 _ 721,78 _

- am.
anme  eer

SYN GAS BALANCE: 97,03%  H2 BALANCE® 107.1SX CO BALANCE: 64,63%

. ACCUMULATION

1l .
N X

YIELD PERIOD 4o MATERIAL UALANCES

& GASIFIER MOLE BALANCES

iAS INPUT LA=HOLES/HR
C H 0 " 8 N
SYN GAS
H2 ( 6.094) - f2.188 L - -
co { 1.,902) 1.902 - 1,902 - .
CHe  { 0,000) 0,000 0,000 - - -
"COE ..‘ 0.9 ) 0.0 - . _ﬂ.O L -
N2 " ( 0,000) . e T T 0,000
STEAM *
H20 ( 6,106) = 12,292 b.046 = .
TOTAL™ (14,142) 1,902 24,480 8,048 = 0,000
OLI108 INPUT .. LB=MOLEA/HR

oo 8 N K
3,9sn 3,061 wo,s,r 0,083 0,068 0,136

3,036 27,541 8,593 0.083 0,068 0,136

CmmEut @ sh B B wes  em i cssetmas a8 setiemm= b b

COALSCATALYSY
‘OTAL INPUT

A3 OUTPUTY

LB=MOLES/HR
¢ H* 0 8 N
PRDDUGF BAS
( 6,530 ) - 13,059 - - .
"co T 1a229)Y 71,2297 @ T2 T e T e :
CHy  ( 1.,581) 1,581 8,188 - T - -
o2 ( 1.595)' 14599 - ‘3.9 - -
H2y '( 0,058) - = T 0117 T e " 0,0%8 » :
Ne ( 0.,236) - . - - o.n7a ;
NHS ( 0,000) - 0.001 . - 0.0 0 :
THROTTTITIL967) T - T:9357 3, 961"‘“'-""‘“- TRy

. 0.366 274277 7 8,387 04058 0.!72
LB'HOLEOIHR

LA L AL DL UL L LI ALY LI I T T T T YT YT Yy Yy
-~ .o CERTTTUTH OCT QD 8 -N TR
CHAR ENTRAINED - 0,197 0.033 0,023 0,002 0,000 0,014
CHAR (fITHORAWN 1,830 0,250 0,214 0,024 0,003 0,119

TOTAL 80L1DY 1,626 0.284 0,236 0,026 0,008 0,135,
fOYA} OUTPUY - 9,592 27,561 8,623 0,085 0,476 0,135

"TOTAL  (15.157)
10L108 QUTRUY

0,158 -0.?]? *0,02Q9 «0,002 =0,000 0,008
SLOSURE ' '

{OUTHACCI/IN, X 100.0 10040 100,0 100,0 69%,8 99,9
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RECONCILED DATA
S, UNIT OPERATIUNS .

YIELD PERIVUD

it 4 s sgEme Besscwieise 1+ e @

. I 1" OATE
I . FROM. .. .. 0730 07-218
Caen 10 0 07% 07-22-8
TUTTTUUTTT OURATION 23,400 KRS
‘o MODE OF OPERATION =~ GASIFIER ONLY '
a PERCENT.OF TIHE ON SYREAM ... ..
T coaw, reed 100,0%
ATEAN 100008 e
» DR 3 TN 7Y fﬂl:ﬂi]flf"“ . 10040% .
@ e Con

——t e Ao A o gagai® B e 10 Y

"% UNIT CONDTTIONS

.  TEMPERATURE . PRESSURE

TSI -t ' 4 M 1 T
GARIFIER {228, aat,

.__Ag {fe. Bed 280, . .. mam e

-
e e ed me s 1 e AR L smd & . el s Mmasm. @imer  Se 0 -

e & 1 e
W s it Gemie @ cmls B b @becs 8 senrrmas tm .
-

& oA “"n’bndéiaé'teﬁpeﬁivbéaa"”" o
¢ GABIFIE BED HELGHT TENR
treer)...__m-nn-___..._toeo L3

-4 T ata | & e ——_—— 1w o

o e as2,
e e gs;e o dez.
67.9 1310,

e STed s .. 1292,

a2.6 .

3905 1292,

aﬁo. " ‘205-

21,8 1219,

A1e$ 1219,

6,1 1249%,

0.0 028,

YIELD PERIOD

LY T

Ss UNIT PROCESS VAHIABLES

* UNIT TEHPERATURES PROCESS HEY AL
(0EG F) (0EG F)
CAYALYST ADOIFION, COAL PRETREATMENT AND FEED UNITS
LOCK HOPPER 3 196, 1ite
. SCREN_ORYEK Cueee o 288, 24,
OXIDIZER 1 TOP 321,
. . Ml ., Im,
eovo.es BTN L L 31N, L
OKIDIZER 2 TOP a1a,
HID atu,
- BTH.. e 8000
Locu HOPPER 1 TOP " N £ PR
. LTC T L P 215,
wom tremmmm e LOWER. 208, T
CONE 160, 221,
LOCK HOPPER 2A M]D 36, s,
e CONE e — 38 008,
< LW=2AFEED POT U T
. LHe2A FEEQLINE MID .0 00 . U0 T a0,
e e . LORER D DT T T ey
LOCK HOPPER 28 MID 318, 378,
CONE 3a7, 399,
R P— mmin aeew 3524
. LH-28 FEED LINE HID 381,
e SLA,
TZ3IN.GAY PREHEATER e eren =0 615,
STEAH GENERATOR As7,
$TH & 30 SUPERHEATER 1092, 1008,
"o GASIFIER, rerens AND' ecnuas:a .
- GASIFIER o e -
~- TOP OF BEQ .. . " "7, J1310,. 1330,
BTH OF BED 1245, 1326,
© BED AVERAGE 1228, 1312,
- CYCLONE SR 1224,
OIPLEG TOP .. . T 120, 1225,
OIPLEG MID . " " aea, 1218,
o DIPLEG.BTH T T T 121, 1236,
O1PLEG SLOPE™ 1294,
FILTER INLET 829, 804,
we FILIER § i e 691,
FILVER 2 , 693,
SCRUBHER INLEY . 628, 597,
SCHUBAER TOP ay,
8CRUBBER MID 133,
SCHUBBER BTM ' 183,
8OUR GAS STRIPPER Y0P 32,
HID 190,
BTH 214,



9e~v

YIELD PERIOD
4 ULTINATE "ANALYS1S

5. 30L108 COHPOSITIONS

(WTY UF TOTAL 80LIOS, DRY)

LH3 FEED

(COAL)
(Wr)

S5.02
9.3
4,11
1.98
0.23
1,90
10.16

1.26

0,09

. 9,99

100,00

10,38

COALSCAT CHAR W/0 & C/0
. COMPCHENT . (FC) (GHE).  (GB) (GF)
(T%)  (WTX)  (WTR)  (WTR)
ollmmee +. 3099 0473 .. 0.50 . 0,63
¢ b3.06 5105 A1, 56,36
TSR 5098 3,23 3426 2413
PYRITIC 1,92 0,08 0,07 0.15
e BULEATE o vee. 0922+ e -03350n 0233 wne 0432
URGANIC 188 2.80 2,86 1,66
R Y 13077 n8e83 . . 48,50 8.90
N 0,68  0.20 0,07 0435
L o oot 016 . 0u82 v 026
T T BOSEREE. ABH e 18050 e 57080 . 80431 . . 33,37,
OTAL 00,00  $00,00 100,00 100,00
s.ASH ANALYSIS TUUTTTTTORTA OF TOTAL SGLEDS)
T ASH e 26459....68,76..... 53,93 .. . 39,83 . ..
C/H RESIDUE 21,72 G715 56413 Q0486
o BD3C/H.REBe.  15+25 ... 36449 . ..84,21 . 3%¢31

"¢ ABH. ELEHERT_ANALYS1S

s102 26,06 22,56 27,23
CFE203. 8,66 .. 7.29  9.22
e ALR0X T 8019, . 0415 L L9404
CAD 2,02 1,25 2,26
TTUTTTTHGO T LT 0,85 T 0486 0450
1102 0,47 0,45 Q.42
pa0s 0,22 0.19 0.26
Y 0,00 00 0400
CATALYSY {FROH ACID SULUBLE
K20 §3,32 50,74 51,07
TOTAL 100,00 91,05 100,00

—"TWT% OF .303=FREE ASH)

21.83

P T
1.28
0.34
0461
0408
0400

ANALYSIS)
51,19

100,00

-

6e52

10,03

040
040
0.0
0.0
060
0.0
0.0
040
2,30

2430

10,30

-

YIELD PERIOD

I R ..

o

» PRODUE‘ GAS PARTIAL PRESSURES

" BALANCE USED
... IOTAL PRESSURE .’
H2
co

ST -1 [ ER I
PR 1 4 e e
. Has

Heo ...
N2
NH3

ven . ~H20200 .
o - HROLCO02 |

R Ty

T e

mmsres smame

T e e med §§ BB OB Ak E 8 - AeiNe we b

.® UNIT. GAS QATA ..
TTTUSYH GAS HAT

..__JNJEUJQH_GALHVIL- — _(LBSIHDU at et -

" PRODUCT GAQ MWT.......

PRODUCT GAS

e resy emwn e

. PG AT_OTH (0AY), _",.m._-(OCFH)..

(0RY, N2 FREE)

K3
- PG AY GASIFIER OUTLET

INCLUDES N2 AND H20

L]
eeo. PG AT GAIIFIER OUTLET

(EXCLUDES N2)

& BASED ON UXYGEN BALANCE '

]

S+ PRODUCT GAS DAYA

GASIFIER
H2o 02
(PSIA) .. 266.6 . 26646
(PSTA) 101,2 101,2
(PS1A) 17,9 17,9
(PSIA) __..34,3 .. 34,3
(PSIA) " 21.8 27.8
C(PSTA) . 18 fel
. . (PSIA) . .. 7044 10,4
(PSIA) 13,2 18,2
(PSIA) *0,0 ®0,9
TR T s
248, ... 2.5
S GASIFIER
" (uBs/HOL) 1.8
040
(Les/HOL) Z" BIRP
e e A196,5 .
“(3CFH) 3893,5
-..{3CFH) 50964
(ACFH) 109648
(aCFH) 5393,4
{ACFH) 1058.1

He

2bbed
101,.2
17,9
38,3
2.8
fef
1¢,.a
ta,2
o,

5,9 °
2.5




TLEY T

YIELD PERIOD

T LTI PO
D |

LT T PR [ . a

& CATALYST DISTRIBUTION

S NG M amA Wy mw  ( ee

vom-e-. B A8 K20,
....... e B ASL KON .,
K AS K2C03 °

K AS K

crome o K20 H20 INSOL ..
SR 1] 1
3 * INSOL

- . GARBON_

T 63,8
vk ... ON. CARBON .10, 9 Sle2.. 31,2

T 20,67 88,8 a8 .8
28,0 32,7 32,7

TR, 28,9 25,9
12,97, 2046, 2006..

L N I e T I B

TTTUASTH asH
K ON ASH
. _KON-FREE ASH™
L K2C03eFREE ASH

8 ON KRCO3=
FREE ASH

—y 2 v o et

"o BABED..ON_AGTO. SOLUBLE DE!CHHINAT!ON

CGTAL!G' meskOH

ve vt iy,

... FEED.

(ATX) (WTX) (WIX) (WTX)
veae 8,3,
e = T09 L. 2269
12,2 28,2
6,9
K WATER/ACID...... . ..
o nrrmsens S50LUBLE RATI0, 0.608 0.0

.INSOL"..O
2,7

S UNIT CONVERSIONS

GIC . GHC 6B

19,2 19,2
22.9
28,2
18,9

Q.Oal
19,2 17,3
.0" 2042 10,7
159 0

206
24849
30,2
17.1

0.621
7.8
1.8
6%

15,9

5100, Stel

&1.4

$3.9
LNy

29,6
e

1.t

G ——.

LLIMR N RS LAY N 1 1

e e %Y

Jate2

GF
{(H1X)
20.4
eq,3
30,0
17.0

04780
8,5
beb
3.1

84,4

w32

39,5
42,9

15,2
9,5

17,7

YIELD PENRIOD

PN

3, 30LIDS DATA

#sPARTICLE SI2E DISTRIBUTION (CUMULATIVE WY X}

(Gn)
2.7
9.4
91,1
as,0
06,9

. 2043

1642
4,7

A TY

.68}
T 2T,

FEED S0LI0S WITHORANN
WOIEVE.. ..o.e... (FC)  (GTC)  {GHC)
10 MESH 99,7 99,8 99,8
20 HEsH T “e9.0 " 99,0 99,0
e 3O MESH el 980T, 980 .. 9L,
LoaoMESH . ea . 193 19,3
77 60 MESH T B TP N a3,4
e B0 HESH e Ma0 o 32,8 320
100 HESH. -__..,....." 20,0... 7 19.2.. . 19.2...
T Y T T A 3 R 7% AR Y9 B
...._aas.neau'. U VY DURNURNE P SRR TN S
T4 "HEAN PARTICLE OIANETER (MI¢RONS) ~
o wame (FEL. . GTE) ... (OMCY, ...
"HUMOER HEAN ... ... & .23 ... 2% .
"VOLUME SURFACE 'HEAN ~ " 'i78¢ ™ ~"i83. T U183,

CHELGHY MEAN v o o 85T 305, ... 308, . ..

"a" ROSEN-RAMMLER CONSTANTS '

e e e . (FC) . . (6Te),
ABSOLUTE 8IZE FITH 339,
CONSTANT (HICHONS) o
81Z€ DISTRIBUTION 2.22 1,89
CONSTANT

1 1]
HULK DENSIYY(G/CT) 0,700 0,090
BULK DENSITY(LBS/CFT) 18,1

T

LY ]

[y

. (GHC)

1ns,

1.09

0,290
16,1

198,
219% ...

{68)
Mo,

0,330
2044

FINES
(GF)

99.4
9.4
1.4
94,0
41,8
60,3
45.3
21,2

Oet

(er)
57,
‘t2l,
188,

- (&r),
232,

0.250
1%5.6



VIELD PERICD 5. UNIT CONVERSIONS

YIELD PERIUD 8¢ FLUID=80LI0S DAYA & BTEAM CONSUHPTION :R:#‘:za
L L L TIN T [ TX] - A
‘ mane we .. OTEAM_INTO UNIT | (LBS/HR) 108,01
% GASIFIER BED PROPERTIES
BED BOTION DENSITY (LBS/CF) 9,3 STEAM REACTED WITH CARHON  (LHS/HR) 28,73
650 TOP DENSITY (LBS/CF) a,] s o .
BED AVERAGE DENSITY (LB3/CF) 6.8 . .. ..8TEAM REACTEO IN SHIFT . (LBB/HR) 27,99
BED. HEIGHY . ... . (FEET). 59,1 e e Lo
8E0 HOLDUP (Las) 218,17 s wmaen. OTEAH FROM HETHANATION . ..
6ED VULUME (CFT) 32,251 BASED UN RECOVEHED H20 (LBS/HR) =19,32
ACTIVE. BED. VEHPERATURE... (0EG F) .. . 1288,0 BASED ON H2 BALANCE (LBS/HR) =19432
ACTIVE BED VOLUME (CFT) 26,940 ._.._.._..__oAseo ON 02 BALANCE ... .. .(Lesmn).-n.sa
SPACE VELOCITY (ACT BED) (ACFH/CF) 56,5 -
BTH. SUPERFICIAL. VELOCKTIY... (FY/SEC) . ..coon .. 0,237 . . ) 7. YOTAL STEAM CONSUMED . .
TOP AUPERFICIAL VELOCITY (FT/3EC) 0,538 LT TBASED..QN MECOVERED H20._... . (LBS/HR) 37,40
. . ) BASED ON H2 BALANCE (LBS/HR) 37,40
JACYCLONE. PERFORMANCE . oo o oo v e e v . . BASED ON 02 BALANCE (LBS/HRY 37,40
TERPERATURE (0EG F) .9..nnn CONVEASION mun couwniwatem INTO BED)
~PRESSURE.. (PSIAY .. ... T 26502 oehs vne eeere o e e e
.que:.cAs.nua.. ...:gcrm - ... 54868 CGASIFICATION . .. oo . %) . 26,5
- . Lo v §02246 .
. BHLEY.CAS.VELOCETY... .. T/8EC) ... v = 3149 WATER=GAS BHIFY (%) 25,8
80L108 ENTERING {LB3/HR) 5.7 v e e e et o o o . e
DUST LOAD u.ssm:n 041980 . . METHANATION ) ,
.SOL30S.CARPYHNED. .. e {LBSZHRY. oven e 060 ..o . ... ... BASED ON RECOYEHED H20 . ( %) 17,8
80L1D cAPING (LYs/HRY . 5.7 ... BABED OGN H2 BALANCE . . {% ) «$7,0
o,; 1L EFFICIENCY wmunswsmsnmgmr;s 0.0 BASED ON 02 BALANCE {8) °37,8
"% 80L108 ENTRAJHNENT 1088 " rotaL’ @325 HESH .. TOYAL SVYEAH CONVERYED. . ... .
. ... . _BASED UN RECOVERED H20 .. ... (%) . sl.q
~COALSCATALYAY. FEED. . ... (LOS/HR) _._... 71686 oo woers 3407 o e DASED .ON H2 BALANCE _ ._._.._.(.% ) 3
. TOTAL ENTRAINED . . . (LB3/HR) 873 . Q406 o cvrmrmrnmeon JABED. OH 02 BALANCE O 20 DR L 7Y I
ENTRAINED/FEED . . . L(WTRY. .. Be0X . . DalX L]
o me t uvesee eemeae s memcvareirn eeaes e e ) # REACTION RATE PARAHETERS
ENTRAINED/FEED e e e e e e e
(FEED FINES BACKED OULT) (HTX) S . .. CARBON convemeo/sum FED
. e s o ot kRO < trcent s me o omn. i o evn o e n ..GASIFICATION ONLY. . . (LBS/LBS) Q176
& 80LIDA CARBODN | msa e .. e u e GASTFICATION ONLY. .. (HOL/HOL) 0,205
.CARBON, IN FEEO ( B3/7HR) .. 85462 ... . 0.62.. INCLUDEG DEVOLATILIZATION (LBS8/L88) 0,300
CARBON IN ENTRATNED FINES (Laamn) 3.2 0,03 o e s INCLUDE. PEVOLATILIZATION {KOL/KOL) 0.4%0
ENTRAINED/FEED (Wix) 6.8% 0.1%
ENTRAINED/FEED. e CARBON CONVERTED/UED VOLUHE
(FEED FIKES ancx:o oury T (Wrx) =1,5% . _GASIFICAYION ONLY (LOS/HR) /CF 0,994
GASIFICATION OKLY (HOL/ZHR) /CF 0,049
.. SNCLUDE DEVOLATILIZATION (LBS/HR)/CF 1,010
GASTFICATION ONLY {HOLFHR) ZCE 0,082

CARBON IH REO/STEAH FEED LBS/(LUS/HR) §,026
CARAON IN BED/SYTEAH FEO HOL/({HOL/HR) 1,543

o CARBON CONVERTED OASED ON RECOVERED 8OLI




VIELD PERIQD

Se UHIT CONVERSIONS

.6.CARBON .CONSUMPTION . .. PHIMARY
GASIFIER
. ...CARBON IN CDALSCATALYST ... (LBS/HR) @45.62
CARBON FROM DZVOLATILIZATION (Lo HR} 13,42
T CARBON GASIFIED "
. w. . BASED ON GC ANALYSIS . .. (LBS/HR) 19,15
von o mmewme BASED ON RECOVERED 80LIDS . (LBS/HR) 19,15
TOTAL CARBON CONVERTEO
e BASED..ON.GC.ANALYSIA —..... (LBS/HR). 32,38
e BASED oN necuveaao 80L108 . (LBSIHR) 32,58
"2CARBON .CONVERBION (C. CONVERTED/C IN FEED)
TTeASIFICATION oNLY T T T o
BASED UN OC ANALYIS (%) 42,0
—_— BAAED_ON.RECOVERED..80L108 —_{ X.).... ...4200
.f;ﬁNMMMumﬁuMMT. T
7.7 BASED UN GC ANALYSIS | C%) . 714 .
BASED ON RECOVERED 80LIDS ( X ) oA

— . g o0 00 vesdaa smes o o
s se ¢ ereen
—vae treem meamtm R PR sEBepmT e o o mvew - IR

- e IR MG S L G G0 Ay (M Es aA v

¢ SPECIFIC REACTION RAVES (C convanveozc 1) a:u)
"GASTFICATION ONLY B
BASED ON GC ANALYSES
_BASED ON_RECOVERED 80L308

INCLUDING DEVOLATILIZATION
. BASED ON GG ANALYSES ¢ Y/HR )
BASED ON RECOVERED 80LID8 { X/HR )

it AL S R

wnons pmelsmaw

{ 3/6R )
A X/HR )

17,2
17,2

et om

29,2
29%.2

YIELD PERIOD 5, MATERIAL BALANCES

B e e LR T TUL RN

"a  ASH AND FINES BALANCES ~328
C/H 803 FREE 803 FREE  HESH
ASTH ASH HEATDUE ASTH ASH C/H REZD FINEM

[ TR T e R ]

INPUT)

(LBS/HR) (LB3/HR) (LBS/HR) (LBS/HR) (LBS/HR)
. COALSCATALYSTcoe. 17059, .. 15,54 . . 11,04 . 30,92 1.07
ourRuTs
BRI CHAR CARRYOVER 2,27 2435 3498  2.02 0406
SULIDS WITHDRAWN  13.28 11,08  B.A3 9,25 0,24
Trral” T T T Timesn T 18,00 10430 41427 0,30
—ACCUMULATION 3012 o3 00800080 0020
| . CLOSUREN. . . C — . .
L COUTRACCUMI 20N . 8343%cr - 993K _ 100,08 .132,3%.  55.2%
=325 WEOH PINED PRODUGED IN UNIT (QUTPUTHACCUN-INFUT) =048
"PRODUCED/ (OUTPUTHACCUN) . =83,0%

P el e . L ) N I -

— JIH-ILEHERL.BALANCI’.. imre o s a4t e Sommn s et
e e oo 3102 FE203 AL2DY CAOQ  MGO 303 Ti02 Pa0% NA?.(
WP LBSIHRLBBIHRLG!IMRLO!INRLOSIHHLHINRLN/“RLG!IHRLBSI
“COALOCATALYET 2,904 0,785°0,980 0,223 0,050 #,829 0,052 0,024 0.0(;

ouTRUTY. et ——t s b e

CHAR ENTRAINED ._.....0.418 0,129 0,156 0,025 0,006 0,328 0,002 0,003 0,01
CHAR WITHORAWN. 24294 04777 04752.0,191 04082 2,300 04086 0,022 0,0(

YOTAL . 2713 0,902 0,918 0,215 0,049 2,628 0,047 0,023 0,0
"Achuﬁﬁfifféi"f'fiuict"b.o&n"o.oba'o.oov 0,002 0,231 0,005 0,001 Q,0¢
cLosuRe L

" COUTSACC) /TN~ T 100,0%100,0%100,0X100,0%100,0% 59,24300,0%300,0% 99,¢



oy

YIELD PERIOD 5, MATERIAL BALANCES

% GASTFIER ELEMENY BALANCES

. YIELD PERIOD 5. UNIT PRESSURES INPUT (LBS/HR) ¢ H 0 8 N oL
Pememmmmm e T COAL ¢ CATALYITS®  a5.62 2,85  0.82  2.885 0,609 0,08
PS1A) : . _
# UNIT PRESSURE , ¢ o BTEAM e e . 12448 95,88 e . .
4ok & 211,5
LOSK HopPER 28 203.1 SYN GAS 21,58 12,53 28,74 . 04000 .
"USTEAW GENERATOR  443.8 CXOYAL T end9. T Tanase 3362 T 2,008 0,600 0,051
LINE A ... 21847 . r e ..
" GOAL FEED LINE B 210.8 ouTPUT "{LBSViR)
GABIFIER.TOP. o oo .. .- - 26606 .. PRODUCT.GAS (DRY) . 53490 19,42 ... 65,81 .. 1,993 . 22,368 .
== o 267.7 . .PRODUCT HATER ... 0017 .. 7497 .. 63,70 . =0,000 . «0,000
BTH . 269.0 . CHAR WITHDRAWN._ . 8.62.7.70410 .. '3,08 . 0,682 0,015 0,028
e et e e rmne : .. CHAR ENTRAINED . . 5.12..77 0408  0.51... 0,122 0,020 04018
""" CYCLONE OUTLEY 2681
CYCiER QUILET 26645 TOTAL 85,80 27,53 133,06 2,797 22.800 0,040
< 26606 - R S . - .
~—SCRULEER remrr e B SOLIDS ACCo ... -  1a30 0,00 T 0.5u . 0,088 0,028 0,011
e e n 2 v e o (CLOSUREN. 2777 100,00 1. 100,00, 100,00 T 00,000 seseses 100,000
RENTIAL PRESSURES “e EXCLUDED CARBON, HYDROGEN AND OKVGEN IN CATALYST
R e o | GIFFERENTIAL , et e e e e
T UUHENGHT . .. "+~ PRESSURE S -
v o AFEEDD e T L eAvRLYeY BALANGE T T T o T
— “bed 3.5 ACID 8OL H20 0L
g I:E;;szss.. :or:asu}m
R 4 .. - o 2ot g e 1 s im0 / e - LBS/HR) .
el e B " hPUTE S o
o e CCoMCATMLYSTI T D ey 3,00
2640 1o ouTeUTS
028 . .o . ‘e wemes - FUDT .
e AP 005 PRI CHAR BARRYOVER 0497 8,76
: At 1 T o PRI PRODUCT WATER 040 ‘ 0,0
- ‘ SOLIDS W/D 3457 2022
el e
57,8 : ToTAL 8,55 . 2,98
L0402 . o
vo. oo cwmme e 0T 8% i e . ACCUHULATIONS !
 aaed 0,2 PRI GASIF 0439 0,19

CLOSURE?

(OUT‘JH)IIN 100.0% 105,5% .




) YIELDO PERIOD S« PRODUCT GAS DATA

« GASIFIER PRODUCT 6AS (FROH FILTERS AND SCRURBER) (DRY)

_HAJOR COMPONENTS, HOL X HINOR COHPONEHTS; PPH
51,58 CaHe 0.0
- S M 1 . .. C2He 0.0
co2 14,09 C3H8 0.0
CHa e 17,49 02¢AR 0,0
v omemm or HBG ot mraaeris 00 s+ . 0656 o vearaben (1] 0.0
1.22 $02 0.0
& SASIFIER_PRODUCT. GAS..(INCLUDES. UNREACTED STEAN)
TV 38,00 .
e ggé::“"“""‘"'“xo:aq""""'bdiﬁ CHA/LB € FEED 16,09
520 1] —
— N va1 ... 8CFH CHA/LB C_IN BED 6,57
P T} et mnmrer o o1 5088 e e Ve . e . L.
HH3_ P00 v+ comen ol
* EQUILIBRIUH CQN"ANIEH" REACTION o e uerenACTUAL ....CORRESPUNDING
: ——""""""EQUILIBRIUN AT EGUILIBRIUN EQUILIBRIUN
. meewteie o Rt AGYIVE 8ED TEHP . EXPRESSION TEMPERATURE
S R, 128800 F ) e e . .(DEG F)
t
B GRAPHITESH20T € #H202CO #H2  1.6082 17076 wawee 129740

] 1"....__1~GDQHZDIC029H2u"—l.57ld_._m__-j.ZSQS‘
H2§;ANAIIDH 1 CO#3H2sCHAYHRD. 0,0840 s cenenes s 040202
OVERALL .. .....-32Ct2H20aCH4+CO2 ..0:3397. . e 0.!921

& MATERIAL BALANCES »
T INPUTE T (LessHR)

" gutPute

{LBS/HR)
s..GASIFIER .(INCLUDES FILTER AND SCRUBBER)
COAL ¢ CATALYSY 70,93 PRODUCT WATER - 71.84
e  BTEAH —vere o o 808461 voeravene . CHAR WITHDRAWN 20,90
MAKEUP SYN GAS 62,85 CHAR ENTRAINED 5,71
RECYCLE GAS 0,0 PRODUCT GAS (ORY) 141,20
B 7 7T 77 95 TR 1 TV 239,65
ACCUHULATION- 2,12 CLUSURE L (OUTHACC) /IN = 10040%
. - e e e e e ' v eres wemn PUR&E.GR.S o 0,0 o
OVERALL INPUT. e @R2e39 ... .. OVERALL OUTPUY . 239,65. ..
. GASIF. ACCUH e . 2012 srumranene CLOSURER (OUT#ACC)/IN 98,95
5..8YN-GAS. BALANCE e e s
CoINPUTS o oo ve o e - (SCFH) . OUTHUTS (SCFH)
" “aVH TAS 70 OASIF 3080.18 " H2+CO IN PRODUCT GAS  2546,40
H2 HOL X 77,58 2356,44 Ha2 HOL X 51,58  2168,81
e C0.MOL-%-22,82 . _6AL,T4. €0 HOL.X. . .. 9410.. .. .388,99

“awn r2d AIANCFI BY.76K  H2 BALANCE! 91,77%.

wowse 11551, .
ewees 1359,2

€0 BALANCE?

. BOLIDSINPUY e

36,03%

YIELD PERIOD S, MATEALAL BALAHCES

& GASIFIEH MULE BALANCES

GAD hPUY LB=MOLES/HR
c H o 8 N

SYN GAS

M2 L0 Be215). .. e, 12,829 . e - .
co ( 1,796) 1.796 - 1.7196 - -
CHN ‘ 0.000) 0.000 0.000 - - L]

. .co2.. .t 0.0 ) ..... 0.0 . . .. 0.0 - -
he £ 0,000) . . -, .= . = - 0,000
BYEAM A . -

. Hao _.( be028)... .. Je 12.,057.. 6'026 hd -
voraL (14,039} 1,79 24,488 17,825 - 0,000

. LB=HOLES/HR .

.- ’...-'-‘----...-..-. PUPPPUNSPESUEIRONGRGRIONN

« v wemme. G H 0 ] N K
COALYCATALYST, .. 3.798.. 2,831 0,526 04089 0,043 0,126
TOTAL INPUT 8,598 27,317 0,351 0,089 0,043 0,126

- telarn mE FE ) PG e aCeE -t W See

GAS OUTPUT .. . LB«MOLES/HR
S : : .
PRODUCT GAS
DB L 5eTOM) . o L 1MeR0T. ..., . .= .
..Co . ...( ‘.007)-—. 1,007 - . t.001 .- -
CTOHETTC 1e930)) T 14934 T8 .e . e . ..
7002 0 14568) 12568 = 34136 . o e
H23 { 0,062) - 0,124 - 0,062 L}
Ne { 0.798) - - - - 14597
CONHE L (00,0000 . .= . =04000... = .. = «0,000
Hao = ( 3.952) © 14906 3,952 T . -
TOTAL .. (154025). . . 4,509 274172 8,095 0,062 1.597
30L108 OUYPUT LB=HOLES/HA
.on -ttt -, ..-..-.-..-.........-.---.-‘..-.‘..--..O...-
¢ H 0 s N K
CHAR ENTYRAINED 0,260 0,036 0,032 0,008 0,001 0,02%
CHAR WITHDRAWN 0718 0,108 0,390 0,02% 0,000 0,09]
TOTAL SOL10S 0,978 0,18¢ 0,22% 0,025 0,002 0,118
TOTAL QUTPUT 5,486 27,512 8,316 0,067 1,599 0,116
ACCUMULATJON 0,108 0,005 0,035 0,002 0,002 0,010
CLOSURE
(OUT#ACC)/INs X §00,0 §00,0 100,0 §0U,0 Aaeds 1000



8250-002GFse

PDU YIELD PERIOD 6




RECONCILED DATA
_.YIELD.PERIOD . 6. UNIT OPERATIOLS

o TTTTITTTTTTAIME L L 0ATE
ZZLIZIZZI:LL--,.raon ".osso-_n""n.orsaeia,

10 0 0330 0r-278
o DURATION ... _ __ 24.00. nna .

e & Mimrtawempmm ¢ e .o o

"¢ MODE OF OPERATION  GASIFIER ONLY

A PERGENT OF TIME ON'STREAW, [~ " TTTTTOT
T T coal FEED 100,08
SIEAH 100,08 . .
: — 8N GAS DT T T 00,08 "
BACKEND 0,0k T T
I UNIT coubTiRENe T T . .
L LUNKY e« .. —..._TEHPERATURE _ . PRESSURE
— — (0EQ_F) -..{P8IA}
GASIFIER {224, ars,
4 GASIFIER PROCESS’ 1£uP:uAruass TrmmmtmmE s mmr o
BED HEIGHT TEMP
!!’EET) URRUUIROR 11 -1 0 -3 N,
e eaga T T T eesy
17.6 1283,
6749 1301,
e 3Tl . Y290
e v w o AT e 1301,
. 4206 . s e ' N 1305'
s s e 3745 e e .o lauﬂ.
26,4 12719,
21,4 ) 1219,
11,5 r . 1281,
bel 1267,
0,0 790,.

YIELD PERIOD 6. UNIV PROCESS VAR!AQLES

s et s 1Sy ee3Eat @ mereles @l riemmumsate (0o & & SIS . - e

¢ UNIT.TEHMPERATURES

PRUCESS . . HETAL

(DEG F) - (DEG F)
TATALYST ADDITION, COAL PREIREATHENT AND FEED UNITS

LOCK HOPPER 3

192, 120,

—8CREN ORYER .
— -OXIOIZER £ TOP . e

e e N ) {1 -

BTH ... e

302, 324,.-
k -1 O
IMaie i e
b {17 Y

OXIDIIER 2 YOP 406,
4064
3'“ 406, e ¢ 22 810 6
LOCK HUPPER ] TOP ve eeee €884
ts mooe ob o ... B0 -2 & R 270,
.. LOWER 239, — ——
"~ CONE 15b, ?33.
LOCK HOPPER 2A M1D 338, 369,
.CONE —34% 405, .

LH-ZA FEEQ AOT

. o w— e mmeneem

367,

' LWHe2A_FEED LINE WID T . .. 360

o LOWER__ .. 8b2, ..
~{OCK HOPPEA 28 HID 113, 370,
ONE 334, 399,
___LHe28_FEED 901 . 352, ..
|m¢erﬁoLmEMw e e ame— 3850
- LOWER___....... ... . . ....n50,
= gYN GAS PREHEATER o 525,
T BTEAM GENERATOR 460, ;
8TH & 8G SUPERHEATER 1078, 919,

cAsxrtcui‘rxL?ena "AKD ccnuuuén____u*___m____"

TGASIFIER” ... . e
—___TOP OF BED ___ - _“_~|:o|, "7 y32a,,,
“BTM OF BED 1267, T y32s,
, BED AVERAGE 1224, 1314,

___CYCLONE . . 9L,
“TDIPLEG Y0P Coo12a9, L 1243,
' DIPLEG HID ' T Ta%6, L. C'12at,
' DIPLEQ BTH SRUSERI 11 £ Ty o 1285,
" DIPLEG SLOPE™ 1298,
FILTER INLET daa, 1924
LFILYER . - ,_,"___”_”,103.
"FILYER 2 A ~ 678,
" SCRUBBER INLEV ™ 631, " 899,
C scRusReR YOP ., Sy ... ...
~ SCRUBBER MI0 : 133,
SCRUBRER BTM 172,
S0UR GAS STRIPPER TOP 52,

HID 171,

BTH 210,



YIELD PERIOD &, PRODUCT GAS DATA

e e
e v van e o
P rser s e e
———

e T LI YT .

[ LT
B e
. ey

. P . -ane
RNOUCT GAS PARTAL Messm:s AP IrR
HALANLE GisLh o T hae o wd
_TOTAL PREASURE . . (PSIA) 0 278,9 ... 273,39 . 213,8
He (PSIA) 102,3 102,3 102,83
co (PSIA) 18,8 18.4 18,4
CHY (PS1A) 3.3 37,3 . 31,3
.......... 002 TT(RSIA) . . 30.3._._30.3. 303
T T mas R (21 1 R T i . 14
N H20 . (PS1A) 15.9 1509 v 1549
N2 (PS1A) 949 9.9 9,9
NH3 (P31A) 0,0 040 0.0
T _uaD/co "” .t....___..hl 8,1
T T HaoseoR R 2.8 |
e e e !
3 WNIEORETBATA L T LTI L eAstFIER \
1
S YiTGA My T tl.aamm.s TR0 T j
——IHIECTION EADINY.... . (4HLHOLL TR |
“"" PRODUCT GAS, HHT. (Leamou TR |
" PHODUCY GAS ™ - oesmemmmmT T T
PO AY.DYM (DRY) . ... fSCRMY_ ___ 3906.8 __ |
“(ORYs N2 FREE) . sCPHY T .. 3788,2 |
PG AT GASIFIER oun_er (sermy T 5500.8 |
INCLUDES N2 AND H20 " (ACFH) 1087.7 |
. |
_____upa AY GASIFIER OUTLEY_ (BCFH) ,_,_‘_,,,,__,sxoe.l__, |
tcx;wuas N2) (ACFH) T 81,0 |

T TR LR ‘

~"% 'WASED ON OXYGEN 8ALANCE




T syTY

VIELD PERICD &, FLUID=30L1DS DATA

* GASIFIER oso PROPERTIES .

BED.BOYTOM DENSITY ... . (LBS/CF)................ 9al.

8EQ YOP DENSITY (LBS/CF) a1

BED AVERAGE oeuarrr (LRS/CF) 64b
.BED .HEIGHT._. ever oewsres (FEETY oo, S bl
8ED HOLOUP . (L8s) . 230,6

BED VOLUME (CFT) ... $5.024 ..
ACTIVE BED YEMPERATURE... .. (DEG F). .. . 1287,5 .
ACTIVE HED VOLUME (eFT) .oy ¥
8PACE VELOCITY (ACT BED) (AGFH/CF) 31,1
. BYTH SUPERPICIAL .VELOCTTY . (FT/SEC) . .0.197_
.TOP SUPERFICIAL VELOCITY ..(FT/8EC).. . 04504
SCYCLONE. PERFORMANCE . .. oo ooee o i e+
YEMPERATURE (DES F) 1191,2
.PRESSURE (PSIA) K141
THLEY GAS nAte ....E:crn; T §500,8

CFH) ... .. 939,2

XNLET GAS VELOCITY......_ e (FT78EC) oo 29,8. .
80L108 ENTERING (LBS/HR) a3

DUST 1.OAD (LB3/ACF) 0,2361
S0LIPS _CAPTURED _____.."(Lss/un)n____ o 040
80L1DS ESCAPING (LBI/HR) 643

OVERALL EFFICIENCY (CA?TUREDIENIERlNBaHr!) )

* 30L10S ENTRAINMENT 1088~ "~ 777" "Tyora "7 T "Jyan mMesu
COALSCATALYSY FEEN_ .. (L8S/HR) 15.48 1e58 ...
TOTAL ENTRAINED ... .. (LBS/MR) . .. 6.20 0413
ENTRAINEO/FEED | - turx) e e Ba3% 0.2%
ENTRAINED/FRED 0 T T TmTTTmmum rmmememers

(FEED FINEA BACKED OUY), (urt) °1,9%
"a"80L108 "CARBON Loao ST Tmmm T

LARGON IN FEED TTUGLBO/HR) | 40403 ... .. 0,08
CARBON !% ENTRAINED FINES (LBS/HR) 3,40 0.07
ENTRAINEOYFEED (1%} 7414 013
ENTRAINED/FEED e e .

(FEED PINES eacnto uur) () . ol 1%

ot s m— g s 4 SR A Geme o

YI1ELD PERIOD 6. Uﬂlt CONVERSIONS

ATEARCORSUNPTION T LT LT T T eRakaRy

- GASIFIER
< STEAH.INTD UNIY...... . (LBEBIHRY 108,87

BYEAH REACTED WITH CARBON  (L8S/HR) 33,30
_aTEAH REACTED IH SHIFT - .7 (LBS/ZHR) 28,51
__;.. “STEAH EROM METHANATION .. . '

GASED ON RECOVERED W20 (LBS/HR) =28,22

BASED ON H2 BALANCE (LBG/HR) »23,22
______..__BASED_DN a2 BALANCE_._..___(LBSIHR) '25.22

U TUIOTAL STEAM GONSUMED
"~ "BASEQ ON.RECOVERED M2Q.._..(LBS/HR) _.36.79..
BASED ON K2 BALANCE (LBS/ZHR) ~ 35,79

—————— ——

BASED ON 02 BALANCE (LBS/HR) 36,79
2 ATEAW_CONVERSTON - (STEAM CONAURED/BYEAM {NTO BEC)
T EASREGATION T T (R ) 30,
WATER=CAS SHIFT ts) 2642
RETHANATION ™~ . T

—— """"gASED ON RECOVEREO Hao ~ "~~~ (% ) _ e23,2
~—T"""" BASED ON H2 BALANCE !,g"g =23,2
) BASED ON 02 BALANCE i =23,2
OTAL STEAM CONVERTED, . .
""”":ffjaaseo ON RECOVERED WO . _ ., L 389
TTTTTTTTTBASED ON W2 BALANCE . . TII( % ). 33,9
" BASED ON 02 BALANCE (%) 33,9

4
# REACYION RATE PARAHE?ERS

- ““CARBON ‘CONVERTED/ITEAH FED X
_ GASIFICATION ONLY (LB8/1.83) 0,206
__GASIFICATION ONLY _(MOL/MOL) 0,308

INCLUDES DEVOLATILIZATION (LBA/LENY) ¢,31)
INCLUDE DEVOLATILIZATION  (MOL/MOL) _ 0,476

""" GARBON CONVERTED/BED VOLUME B
GASIFICATION ONLY (LBS/HR) /CF 0,636
GASIFICATION ONLY “(HOL/HR) /CF 0,053

. INCLUDE DEVOLATILIZATVION "(LBS/HR) /CF 0.981
GASIFICATION ONLY (MOL/HR} /CF 0,082

CARBON IN BED/STEAM FEEO LASZ(L.B3/HR) 0,988
CARBON IN BED/STEAM FED MOL/(HOL/HR) 1,879

*+ CARBON CONVERYED 8ASED ON RECOVERED 8uL10S3

Pt iy W Pt S and < bpie

1 8 St S &



9P~V

YIELD FER!OD 6e UNIT COHVERSIONS

o ree o e e . . YIELD PER1OD b. MATERIAL BALANCED
.cARBaH CONBUMPTION .o oo oemmrs e mmsar s soe - PRIMARY "W ASHTAND FINES BALANCES T T T 325
- R GASIFIER C/H 503 FREE 803 FREE HESH
- s verevemssann s - ASTHM ASH RESIOUE ASTH ASH.C/H READ FINES
" CARBON IN COAL+CATALYST .  (LBS/HR) . 48,03 IHPUTS . (LBS/HR) (LBS/HR) (LBS/HR) (LB3/HR) (LBS/HR)
CARBON FROM DEVOLATILIZATION (LBS/HR) 12.11 JCOALSCATALYSY. ... 18495 . 15,20 10495 . 10.89 1451
o canaog “;’gmg Lms "....f""'wmn;' ma.a . ouTPUTS
.. BASED O ¢ ANA . . -— il emmamey L meme s i s 4 semmmemian s v s ermememeias e es
I;_;l_____eA N RECOVEREQ 80LI0S.. (LuS/HR)_..22,33 . PRI CHAR CARRYOVER 2,53 2459 .. 2.1 .
SED 0 SOLTDS WITHORARN ~ 1.6M 13088 6.80 ~ f1e39  o'61
TOTAL CARBON CONVERTED s e e —
"BASED GN GC ANALYSIS .. ... (LBS/HR)_.34.44 . TOYAL 15010 16,03 11,32 T 13.56 0,74

rm————

BASED ON RECOVERED sOLtoa (LBS/HA) ™ 34,38
o E _ o ~ ACCUHULATIONY....... 0002 0000-cs 7036 000do . 20013

e SRR TR T . CLOSURE?

—SCUTSACCUHY 23N .. ... 8204% ..., 805,55 .. 100605 129,5%. __40.0%

- messme—— e St «33% HESH FINES PRODUCED IN UNIT (OUTPUTEACCUH=INPUT) 0,91
ACARBON CONVERSION (C CONVERTED/C IN FEED) oo e e et atn e et e ‘ . e )
- e e e emermen mms e o e nmmes e et - m— e . . PRODUCED/ (GUYPUTACCUN) =149,8%
"BASYRICATION ONLY i e e . . .
BASED ON OC ANALYSIS (%) 48,5 —_— eers o et tm e s ermrems romren emm e s
_BASED 0N RECOVERED S0LIDS __.(. x.).._._ns.s.
L TTyNouudINe oavouAtxzngxou ETTREE 2 A’"—ELE"£N7 onunngg Y205 iLa0T  BAS R 80y " B
" TBASED.ON GG ANALYSI T P . e “HGD 30 Tio2a P20% NA2 .
SASED ON RECOVERED 80L103 (%) 71.7 !NPUTL_ weeee ... LBS/HRLAS/HALOS/HRLBA/HRALAS/HRLAS/HRLBA/HRLBS/HRLAS
e e taem emmim ot en e °°‘L'c*"LV°fﬁ“""3-l‘1 00881 0,971 04139 0,048 5,568 0,089 0,020 0,0
o -"__ _; o . DUTPUTE e et em e e e e e v am v - ¢
e ca e e e CHAR ENTRAINED 04466 04150 0,171 0,023 04007 04325 0,012 0,001 040
» SRECIFIC REACTION RATES (C CONVERTEO/C IN BEO) _GHAR WITHDRAWN _ .. 34000 02785 0.887 02387 04081 2157 0.080 0,019 0u0
e °*"§§°3;‘32 oﬁkvvs;sk _; s éo ] 10TAL 3,076 0,935 1,059 0,180 0,088 2,482 0,053 0,020 G40
BAS ANAL . - . e - .
T BASED ON RECOVERED SOLIDS ( /WR ) 20.8 ACCURULATION «0¢329°0,05420,08820,002+0,002 0,008+0,004=0,000 0.0
INCLUDING DEVOLAYILIZATION - CLOSURE
_"BASED UN 0C ANALYSES ( S/HR ) 3242 (OUT®ACCIZIN ~ 100,0%100,0%100,0X300,0X100,0% 48,7%100, 0%100.0%100,

BASED ON HECOVERED SOLIOS ( X/HR ) 32.2 ——




Ly=y

YIELD PERIOD &, UNIT PREBBURES

“ware guoae =

& UNIT PRESSURE (P8IA)
“""LOCK HOPPER 2A Tivae2
LOCK- HOPPER 28 198,8
TUTSTEAM GENERATOR . 4%0.6.
COAL FEEO LINE A. . . . 286,5
COAL FEED LINE B 280,0
e OASIFIER TOP.. o vome s e 27809 oo .
AIIFIER TOB-—- S 13
o Tew L 21744 . ..
TTUEYeLONE QUTLET T T T T 216,83
FILTER OUTLET 21,7
e BCRUBBER .. ooovovcee o oo 2T60Reee

CASIFIER DIFFEREN'IAL PREBSURES

— —— o - et e oy b e

va e HE!BNT PRESSURE
o (FEET) (PSIA)
6o e e s
bal. 2eb..
- 16,0, R
R
UNUIR. » 1'% JERY | 1Y | I
arar 0.3
e g g
6149 . LY
84.2 “0.2

.. DIFFERENTIAL.

YI1ELD PER1OD

A St e tn s b o g s bk L

b HATERIAL BALANCES

LGANIEIER ELEHENT BALANCES . . . ..

INPUT (LBS/HR) [ H 1] ] 4] cL
T COAL e CATALY R e a0 T S T e . x.vas 04951 0,048
—OTEAN UL U e a2 T ees T . ee ® .
8YN GAS 20,08 11,90 27,60 . 1,068 .
.“."tpiii.”._-"“--".__,”naoJiif'"'aiifi’"’?ss.oo-"..z.vés... 2,018~ 0,088 '
TOUTRUT T (LREZHRY T T e T e e
—PRODUCT_GAS | (QB_U___SC.”_.._N.'N___66.22__1..944..-.14.665 - ™
~PRODUCT WATER .. 8,08 64,350,000 0,000
. CHAR WETHORAWN =~ ao or W L 0013 7 2,37 TT0,008 0,030 6,034
—CHAR_ENTRAINED —~ mo 0,03, 0060, _0s12%.... 0,008 0,012
TOTAL 67,98 27,14 133,58 2,935 14,703 0,046
S8 X0 1P TET Rt YT it Y Pt 0107, 70,007 ~ 0.003
"W@wuf"”“:JNJLJ@wLAnahummunmwuwmwo
% EXCLUDES CARBON, HYDROGEN AND OXYGEN IN CATALYST
o A CATALYSY BALANGE [ T T e e
ACIO SOL H20' 80L
?°§Q?;§?” POYASHIUM
—_— e L vommerm e (LB B/HR
NPT T ) N (Lep/HR)
. COALYCATALYST = U1 £ RO 7Y 1
oUTPUTS
~PRU CHAR "CARRYOVER "~ ™"y 06" ™ I 048t
...PRT _PRODUCT WATER 0,0 o ) 040
...30L108 W/ . .. 3. e e 2417
TOTAL 9,68 2,98
""ACCUMULATIONS
PRI GASIF 0410 , =0426
" CLOSURE:
(OUT*ACCUMI /1N 100,03 62,0%



YIELD PEAIOD &, PRODUCT GAS DATA
o GASIFIER PRODULT GAS (FROM FILTERS AND BCRUBRER) (ORY) .

——_HAJOB COMPUNENTS, MOL % . ... HINOR COMPUNENTS, PPH VIELD PERIOD . WATERIAL BALANCES
H2 51,39 caHs 0.0 — T
e o o - — 0 s 8 a6 e temman mm H [P, . . . . .
602 o ;szﬁ‘; 1 040 —_ 4.GASIFIER HOLE BALANCES .. . .
T ST 1+ SENEIR- SN 1 GAS INPUT LO=MOLES/HR
N2 2,08 802 040 --"699.-.!32'-1--.ss--a-.----.""-n:-r-e-". .
B T o
....a.umxsa_rnonucr GA8 (mm.ugea UNREACTED. STEAH .. .- . "“25 Soaon L - e e
s ! 8 . - .
"""" o6 .I'.LL'.'....'.'.".Z'Z.'. AL B s (+04000) -o:ooo 0000 e . .
) 11,03 ACHH cHA/LD C FEED 15,50 CUL_LO-OSSJ .053.,.._‘ ._.._1)- {1 S S RO
CHa 13,57 £ 0403 )-.....A. - . . o 00076
e L s oI
PR - X ] b ana s 20 . v o enm— -
::s U Y SR ne e ’ ) TOTAC T CH30851) ™ 1,678 25,085 70157 e 0,076
0000 o e e e e e
i3 00 304108 Ibeur LO=HOLES/HR

. Eouxtlaniu" CONs'ANTS nEAcTION ACYUAL CORRESPONDlNO . .“-"._.---.....--..-...-..I..I-.....C.;'..'-I.--..
e T T Y TEQUILIARIUN AT EGUILIBRIUM EQUILIARIUM ._QQAL*GAJAL!&!____!.&?? _%0080._0.597__0409L_ 0,068, _o.m‘

T ACTIVE BED TEHMP . EKPRESSION TEMPERATURE

. o e e ang s (328745 F) . . ._ (DEG F) TOTAL INPUY 5,670 26,925 8,350 0,091 0,184 0O, m
> e e e e e i taamt aotma 3t s
1 GRAPHITE=H208 C ¢#H20=CO ¢H2  1.3959 1,6909 avmus 1293,5 ’ e e r e e
» SMIFT.. 3 GOtHE03C02eM2, _.1.5734._ e Be2138 omnee 14590 . GABIQUTRUTTTTTTTT . T T LAHULES/HR
METHARATIGH 1 CO+3H2=CHAH2O o.nm T 0,031) cwwam 1352,8 - -.-.’:ﬂ;=92':3;'21-:::5-:.“?-.-‘.-;"-"-.;-?2:_‘.-.
OVERALL... .. §2Ce2H205CHASCOR 003396 ... 0.1980 PRODUET GAS
@ HATERIAL BALANCES __,ua_ € 5,398)_ o 10e¥9f_. .o _ & .__ @&
eeacee  omsann e o e e e TTE0 T (097 0e013 e 0,91 e e
INPUYS {LAS/HR) outputs .. . (LBS/HR) _,_cm T 1.961 1.957 7868 e el T
. . TTC02TTT 0 19599) 1,899 . e 34198 e e .
GASIFIER (INCLUDES FILTER AND SCRUBBER). .. . .. Ha8 ~™'( 0.061) " e 0u12i™ e T G0diT -
N2 ( 0.524) - . o 1,087
COAL + CATALYST V58,53 PRODUCT WATER 72,58 L NH3 __£.04000) = 0, ooo . ®_..0,000_
SGATEAN L 108467 e . GHAR HXYHDRAWN . . 2a,h8 “hao T 39969) = 7714979 s.qaq ‘-t - I
HAKEUP 8YN GAS 60,16 ~"" CHAR ENTRAINED ; b.27 :
RECYCLE GAY . . 060 . Pnoauct GAS cean 191,42 _YOYAL “(18,511) _,_,,a.sn 26,766 s,uo, 04060 __ 1,087
R 7} TY R T 78 T S (1] 7 /A "7 202498 80LIDS OUYPUY LB*HOLES
ACCUNULATION T cwaune:(oumccmn = 99,8% e _ - Ef.ff" cnueeseeunnnmn
e et e+t e avmatmt—— 5 oo muns 1t . e e H o0 s N X
i " PURGE GAS 0.0 . CHAR ENTRAINED 0,283 0,030 0,037 0,008 0,001 0,027
OVERALL JNPUT 283,35 OVERALL QUTPUY 262,95 T CHAR WITHORAWN ~ 0,638 0,133 0,388 0,027 0,002 0,09
GASIE ACCUM.._ . 20ed8 CLOSURES {OUT#ACC) /TN ... 99.8% * RS T 0,027 0,002 04091
TOTAL SOLIDY 1el21 0ul63 04185 0,031 0,003 0,119
CRYN BB BALANGE o e e e = e . TTOTAL OUTRUT 54660 26,929 . 8,346 0,092 §.050 0,119
INPUTS " (SCFH) QUTPUTS (SCFH) ACCUMULATION 0,010 =0,063 0,004 =0,000 0,000 0,002
“sYN cAS TO EASIF 2883.52 T T T hH2:€0 IN PRODUCT GAS' 2418,04 CLOSURE
H2 MOL % 78,48 2239,3% H2 MOL X 5139  2038.68
€07 .X.28e92...638,2% ... . CO MOL B..... 926 . 36" % (OUTHACCI/IN) % §00,0 100,0 100,0 00,0 8 100,0

8‘18.4 PALANCED 84,74X  H2 BALANCES 91.49% €D BALANCE? 00.86 ' Il
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RECONCILED DATA

YIELO PERLOD 7, UNIT GRERATIONS
' YIELO PERIOD 7, UNIT PROCESS VARIABLES

ua

. TIME DATE & UNIT TEMPERATURES PROCESS HETAL
ate {DEG F) {DEG F)
FROH 1030 8~780 CATALYST ADOITION, COAL PRETREATMENT AND FEED UNITS
To 1050 Be8e80 LOCK HOPPER 3 193, 115,
gCREH ORYER 32. 335,
XIDIZER § TOP 226,
DURAT1ON 28,00 HR3 HID 221,
OKIDIZER 2 Top 203
% NOGDE GF OPERATION 0ASIFIER ONLY 2 H?g ’,3?:
HTH 314,
LOCK HOPPER 1 n’m 280,
H1D 218 265
s PERCENY OF TIHE ON STREAH tgwgn ga;: au.
N q .
* COAL FEED 100,0% LOCK HOPPER 2A MID. 231, 206,
CONE 255, 251,
. BYEAM . 100.0% LH=2A FEED POY 360,
- " LHe2A PEED LINE HI1D 360,
SYN 048 10040 LOMER a63,
_ " LOCK HOPPER 28 MID 282, 238,
BACKEND 0.0 CONE 257, 257,
. ' LHe2B FEED POY 356,
QNDITIONS | , LH=38 FRED LINE M e asos
@ UNIT © SUR ' H
UNLE . YEMPERATURE ?E:Eg!ﬂ,g 8YN GAS PREHEATER 521,
(OEG F) *9TEAH GENERATOR %9,
. 1180 212, STH & 3G SUPERHMEATER 1078, 936,
GASIFIER .
e N 12U & GASIFIER, FILYERS AHD SCRUBBEA
Achise Bed . . OASIFIER
rgp 3; ago 288, 1328,
8TH OF BED 1261, 1234,
¢ GASIFIER paocgasuggagnwaaa TEHR gsgtaxgnme 1184, 1298,
999
(FEET) (0EG F) DIPLEG TOP " 1asa, 1158,
- DIPLEG M1D 1220, 895,
DIPLEG BTM 759%,. {1
82,2 1086, DIPLEG SLOPE 1298,
1746 1284, FILTER INLETY 147, 806,
67,9 1288, FILTER 1 709,
57,8 1274, FILYER 2 698,
't] 1283, ' STRUABER INLEY 582, 558,
02,6 12, SCRUHBER TOP o8
31,5 1269, SCHUBBER HID 139,
26,4 1250, SCHUHBER BTH + 1840
2108 1256, 30UR GAS STRIPPER T0P “a8,
{13 1268, HI1D 189,
g.‘l, l;gg- HTH 213,
. »




YIELD PERICD

4 ULTIMATE AHALYSIS

CUMPONENTY CO?%E%AT (BHC)CH‘R(ggg ¢ CIQGF)
© (NTK) (HTR) (WTX)  (WPR)
H 4,13 0.88 0.79 0.84
c s 62,72 54,82 49,89 63,15
s 0,10 3,33 3,72 3,60
e T
ORGANIC 2.26 2.9% 312 1.32
0 12,51 10.48 8.20 4,70
N 1.28 026 0.22 0.50
oL 9,07 0410 0,15 0417
_ 803-FREE ASH  33.23 30,13 31,08 27,08
ok TOTAL 100400 _.ESZSS 100,00 100,00
1 * ASH ANALYSIS (WYX OF TOTAL S0LIDS)
ASH 23,21 39,85 103,59 38,32
C/H RESIDUE 20,52 42,10 52,72 31,3
803+C/H RES, 13,05  32.76 40,46 30,00
* ASH ELENENT ANALYSIS (WTX OF SOS~FREE ASH)
$102 26,91 23,60 28,52 26,72
rE203 9,27 8.29 9069 8,68
AL203 9.29 8,35 %7} 8,98
A0 2,03 f11 2,09 f.1t
HGo 0,48 Q.48 0. 88 0,48
1102 0,87 0,53 0,45 0,54
P20 0,25 03 0,27 0413
NA20 0490 1406 0,00 0,00
CAVALYST (FROH ACIO SOLUBLE ANALYSIS)
K20 50.43 48,99  AA. Pl 53,43
YorAL 20,00 93,58 100,00 100400

1. SOLIOS COMPOSITIONS *

100,00 93,5%

100.00

R LU LI

(W% OF TOTAL SOLIDS, OHY)

LHY FEED
{COAL)
(W1X)

5. 15
70.23
8,19
1,63
9,25
2.1
9.22
1.38
0.0%
9.79

100,00

30,06
9,52
9,2%

33,38

15,38

19.67
3.7
0.97
1.08
0.38
0.0

2435

6,96

VIELO PERIOCD

7. PRODUCY GAS DATA

s PRODUCT GAS PARTIAL PRESSURED GASIFIER
BALANCE USED H20 02
TOTAL PREASURE (Fafr) 3T 3.8

Ha (PS1A) 100,7 10047
co (P314) 8.7 18,7
CHE (P314) 3,3 34,3
cpa (PS1A) 28,8 24,8
H2s . (PSEA) 1.3 1.3
H2Y (PSIA) 85.1 85.1
N2 {(PSIA) 1.2 11.2
NHY (PSIA) wle0 =0,0
H20/60 5.8

H20/C02 3.8 H

& UNIT GAS DATA GASIFIER
YN GAS NAT (LBS/HOL) Bl
INJECTION GAS Hat (LBB/MOL) 0.0
PRODUCT GAS MNT (LBA/NOL) 13,9

PRODUCT GAS
PG AT OTM (DRY) tscrH)
(ORY, N2 FREE) (SCFH) 2909.1
[ ]
PG AT GASIFIER OUTLET  (SCFH)
INCLUDES N2 AND H30  (ACFH) a0
[ ]
PG AT GASIFIER OUTLET  (8CFH)
(EXCLUDED Na2) (ACFH) i

* BASED ON OXYGEN DALANCE

H2

2,8
100,7
14,7
34,3
24,8
1.3
85,1
1.2
0,0

S.8
3,8



¢SV

YIELD PERIOD 7, SOLIDS DATA

*»PARTICLE 8I2E DISTAIBUTION (CUMULATIVE WY %)

FECO 8OLIDS WITHDRANMN FINES
s1EVE (FC)  (QTC)  (GHC) (66) (GF)
YIELD PERIOD 7. UNIT CONVERSIONS 10 HESH 100,0 99,6 99,6 99,0 99,3
20 HESH 99,8 97,3 91,3 95.5 97,6
) CB0MESH . 984 93,0 93,7 o,z 86.b
]
& CATALYSY DISTRIBUTION A0 MESH 9.4 30.6 80,6 67,5 7949
FEED OTC GMC 68  GF
K (HTX) (HTZ) (WTX) (WTX) (u!:) 60 HESH 49,9 39,7 39,7 28,9 T
K AS K20 Tel 14,8 18,8 18,0 14
K AS KOH 9.2 1706 17.6 2145 1.2 . 80 MESH _ 36,3 2545 25,5 13,1 2146
K AS K2CO3 113 217 2107 26,5 212
K AS K be4 12,3 12,3 15.0 1240 100 MESH 5.8 22,2 22,2 bed 1149
K WATER/ZACID o
SOLUBLE AATIO 0,505 0.6%2 0,652 0553 o.on? 200 MESH 12,2 8.3 8,3 13 2.3
K20 HeO INSOL 3,8 5.0 5S¢l 841 5
K2C03 & INSOL 5.6 7.5 7.5 118 1.5 . DS MESH 2.1 . 0.8 008 001 0s7
¥ " OINSOL 3.2 A.d &3 6.7 A3
" CARBON T 82,7 753,84 5.3 9.9 63,2 ® HEAH PARTICLE DIAHETER (HICRONS)
KON CARBON 10,2 22,4 22,84 30,0 19,0
‘ * * * * o (FC)  (G7C) _ (GNE) (8) {GF)
T ASTH AH 23,2 39.% 39,5 103,6 38,3
foT AN At 3108 SNT 31t ats 3its NUHBER MEAN 20, 51, 51, 10, 33,
TTTT KOHFREE ASH T 13,9 2149 2141 8241 21,1 VOLUME SURFACE MEAN 149, 194, 194, 290. 220,
K2COB=FREE ASH 11,7 17,8 16,8 7.1 17,1
K ON KaCo3e * IR * ' WEIGHT MEAN 255, 319, 319, W0y, 330,
FREE ASH - 54,8 68,9 72,8 19,8 70.1

* ROSEN~RAMKLER CONSTANTS

® BASED ON ACID 30LUBLE OETERMINATION
(F¢) (¢re) (0HC) (. }) (¢F)

CATALYSY ewskOH

ABSOLUTE ST2E - ara, 13, LITR 525, 318,
CONSTANT (HICRONS)

S1ZE DI1STRIBUTION t.8Y 2.28 2,28 2.39 2.22
CONSTANT L

BULK DEN3ITY(g/CC) 0,770 0.250 0.2%0 0.391 0.259
BULK OENSIVY(LBS/CFY} 48,0 15,6 $8.6 28,¢ 15.6




YIELO PERIOD

4 OASIFIER €D PROPERTIES

BED BOTYOM L. ~~°¥ {LBS/CF)
BED YOP OENSITY {LBS/CF)
BED AVERAGE DENSITY (LBS/Cr)
BED HEIGH! (FEET)
8€0 HOLOUP (LB3)

BED VOLUME (CFT)
ACTIVE BED VEHPERATURE (0EG F)
ACTIVE BEO VOLUME {CFT)
SPACE VELOCITY (ACT BED) (ACFH/CF)

_ BIH SUPERFICIAL VELOCITY (FV/8EC)
TOP SUPERFICIAL VELOCITY ~"(FTV/3EC)

ACYCLONE PERFORMANCE nNa} °f""‘h"3
TEMPERATURE (0EG F)
PRESSURE
'INLET GAS'RATE

INLET GA3 VELOCITY
80L1DS ENTERING

{F1/8EC)
(LBS/HR)

DYUST LOAD {LBS/ACF)
SOL103 CARIUNED (LBSIHR)
SOL10% APING’ LBS/HR

& 30L1D3 ENTRAINMENY LOSS

COAL*CATALYSY FEED _  (LBS/HR) _

TOTAL ENTRAINED (LBS/HA)

ENTRAINEO/FEED (NT%)

ENTRAINED/FEED ' .
(FEED FINES BACKEO out) (n7%)

« 30LIDS CARBON LO3S

CARBON IN FEED (LBS/HR)

CARBON IN ENTRAINED FIHES (LB3/HR}
ENTRAINEO/FEED (Wyx)
ENTRAINED/FEED

(FEED FINES BACKED OUT) ~ (WTX)

7o FLUID=80LIDS DATA

TOTAL

48,068
5,47
S.1%

43,08
2.19
S.i%

=329 HESH
1.85

0,02 °
0.0%

'2.7'

1,06
0,01
0,0%

o2,5%

YIELD PERIDD 7. UNIT CONVERSIONS

& STEAM CONSUMPTION
STEAM INTO UNIT (LBS/HR)
STEAK REACTED WITH CARBON  {LBI/HR)
STEAM REACTED IN SHIFT (LBA/HR)
STEAM FROM HETHANATYION
BASED ON RECOVERED Ha0 (LBS/HR)
BASED ON H2 BALANCE (LBA/HR)
BASED ON 02 BALANCE (LBS/HR)
TOTAL STEAM CONSUMED
BASED ON RECOVERED H20 (LBS/HA)
BASED ON H2 BALANCE {LBS/HR)
BASED ON 02 BALANCE (LBS/UR)
& STEAM CONVERSION  (STEAM CONSUMED/STEAM IN
GASIFICATION B (x)
NATER=GAB BHIFY (%)
" HETHANAYION N v
BASED ON RECOVERED H20 {x)
BASED ON H2 BALANCE - {%)
BASED ON 02 BALANCE (x)
TOTAL STEAM CONVERTED
BASED ON RECOVERED H24 (%)
BASED ON H2 BALANCE (%)
BASED ON 02 BALANCE (x)
[ ]
& REACYION RATE PARAMETERD
CARSQN CONVERTED/STEAM FEO
GASIFICATION ONLY (La3/LBY)
GASIFICATION ONLY (HOL/MOL)

INCLUDES DEVOLATILIZATION (LBS/LBY)
INCLUDE DEVOLATILIZATION (MOL/MGL)

CARBON CONVERTED/DED YOLUME
GASIFICATION ONLY (L8S/HR) /CF
GASIFICATION ONLY (HOL/HRY /CF

INCLUDE DEVOLATILIZATION (LBS/HR)/CF
GASTFICATION ONLY (HOL/HR) /¢F

CARBON TN BED/STEAM FEED LAY/ (LDS/HA)
CARBOR IN GEO/SVEAH FED HOL/ {HOL/HR)

4 CARBON CONVERTED BASED ON RECOVERED SuLI0Y

PRIHARY
GASIFIER
94,04

27.30
19,32

»18,59
18,59
18,59

20,07
20,07
28,07

10 BED)
28,8
2048

®19.:6

vi9,6
1946

28,6
2946
29.6

0.192
0.208

0.300
0.4%0
(Y1)
0,053

0.999
0.003

12087
2,932



PS=y

1 CONVERSIONS '
YIELD PERIOD 7. UNIT CONVERSION VIELD PERIOD 7. MATERIAL BALANCES

» ASN AND FINES BALANCES =325
» CARBON CONSUMPTION PRIMARY . €/H 8903 FREE 803 FREE  HMESH
CARBON €O ' - - GASIFIER ASTH ASH RESIOUE ASTM ASH C/H RESD FIHES
INPUTS {LOS/HR) (LB3/HR) (LBS/HK) (LB3/HR) (LBA/HR)
8 COAL+CATALYAY (LOS/HR) &3,0%
CARBON TN ' COAL*CATALYSY 15.93 19,00 10,45 8,96 1.6%
TION (LBS/ZHR) 10,20 '
CARBON FROM DEVOLATILIZATION ( ) . quTPUTE
CARBON GASIFIED ot o .
BASED ON GC ANALYSIS (LAS/HR) 18,23  ° PRI CHAR CARRYOVER 1,33 1,29 0,94 1,08 0,02
OASED ON RECOVERED 30LI0S  (LBS/HR) 18.23 30L1I0S WITHORAWN 20411 13,29 . 9.3 10,20 0.03
TOTAL CARBOH CONVERTED 10TAL IR 14,58 10,27 11,28 0406
BASED ON GC ANALYSIS _ (LB/HR) 28,42
"""" * “PASED ON RECOVERED 80LIDS ~ (LAS/HR) 28.42 ACCUHULATIONS 0,02 002 0,16 0,01 0400
CLOSURES

(OUT+ACCUM) /TN $72,4% 1037 99,8 12%5.6% 3.1%
©32% HESH FENES PAODUCED IN UNIT (GUTPUT#ACCUMIHPUT) 1,80
PROGUCED/ (CUTRUT4ACCUR)  assaae}

SCARBON CONVERSION (C CONVERTED/C IN FEED)
GASIFICATION ONLY
BASED ON GC ANALYSIS {x) 42,3
.. BASED ON RECOVERED 80LIOY (%) 42.3

INCLUDING DEVOLATIZATION

# ASH ELEMENT BALANCE X
8102 FE203 AL203 CAD NGO 303 TI02 P205 NAa(

BASED ON 6§ ANALYSIS (% 6640 INPUTS LAS/HRALBS/HRLBS/HRLOS/HRLBS/HRLAS/HRLES/HALBI/HALBY,
BASED ON RECOVERED 80L108 ( %) 6640
COALSCATALYST 20013 04969 04971 0,212 0,007 4,384 0,049 0,027 0,0t

- e s e e e e - . . S ou'Pu?.

CHAR ENTRAINED 0,291 0,080 0,088 0,010 7,000 0,318 0,003 0,001 0,04
CHAR WITHORAHWN 24642 0,908 0,006 0,208 5,088 4,961 0,042 0,026 0,0

TOTAL 24912 04966 0,990 0,215 0,088 5,275 0,047 0,027 0,0t
ACCURULATION =0,10020,087=0,01920,003=0.004 0.008 0,00220,000 0.01

& SPECIFIC REACTION RATES (C CONVERYED/C IN BED)
CASIFICATION DALY

BASED ON GO ANALYZES { x/HR ) il.4
SASED ON RECOVERED S0LIDS ¢ X/HR }  Ela4

CLOSUHE
INCLUDING DEVOLATILIZATION (QUT+ACC)/IN 100,05800.0X300,05100,08100,0%320,4X300,0%100,0X100,!
BASED ON GC ANALYVSES { S/HR ) 17,8 "o
BASEQ ON RECOVERED 8OLIDS ( X/HR ) 17.8




YIELD PERIOD 7, UNIT PRESBURES

& UNIT PRESSURE (PSIA)

¢ - cma e

LOCK HOPPER 2A 183,2
. LOCK HOPPER 28 195,48
STEAM GENERATOR =~ ~ /47,3
COAL FEED LINE A 282.9
COAL FEED LINE B 278,3
CGASIFIER TOP aTi.6
HI0 213,4
BTN 21540
" CYCLONE OUTLEY T 2re.8
FILTER OUTLET 270,9
8CAUBBER AUV 1 { 11
>
)
o o 3 v e se e . - . "
‘ OASIF1ER OIFFERENTIAL PRESSURED
8ED  DIFFERENTIAL
" HEIGHY PRESSURE
(FEET) (PSIA) -
T 0.0 T &1
- - 6.' e 40 49w 4@ o ¥E-a « ovean o ’.2
. 16,4 2.4
" 2644 S 4
371.8 . . 0.9
ar.7 0,4
S7.8 0,1
6% . . ... . .02
.2 0,2

VIELD PERIGD 7. MATERIAL UALANCES

* GASIFIER ELEMENY BALANCES

INPUT (LBA/HR) c K 0 s N cL -
COAL + CATALYSTan 43,05 2.83 8,59 2,813 0,852 0,04
STEAH . 10,60 84,23 . . -
8YN GAS 10,33 9,27 13,78 - 0,000 .

TOTAL 53,38 22,72 106,58 2,013 0,052 0,08

QUTPUT (LBS/HR)

PRODUCT GAS (ORY) 38,60 15.02 44,60 $eTob 13,657 -
PRODUCT WATER 0415 To87 $9.71  «0,000 0,000 v
CHAR WITHORAWN 12,58 0,20 2,07 0,938 0,056 0.03
CHAR ENTRAINED 2,19 0,03 0.10 0.125 0,017 0.00"
T0TAL 33,92 22,72 106,508 2,828 13,730 0.04;
I
80L108 ACC. 013 *0,00 0,08 «0,016 0,000 0.00:

CLOSURES 100,00 100,00 300,00 100,000 eaawase 300,00:
a4 EXCLUDES CARHBON, HYDROGEN AND OXYGEN IN CATALYS? ‘

® CATALYST BALANCE

ACID SOL H20 8oL
POTASSIUN POTASSIUN
(LBS/HR) (LB3/HR)
INPUTY
COAL+CATALYSY : a.38 2.21
OUTPUTS
PRI CHAR CARAYOVER 0.42 0,27
PRI PRODUCT WATER 0.0 0.0
SOLIDS W/0 i $.77 ' 2.09
TOTAL 819 S 2,35
ACCUMULATION?
PRI GASIF 0419 : 0,00
CLOSURES
(OUT+ACCUM) /TN

lP0.0l 106,72



yu~y ”

tiELY ronauy

Ha
o
toe
CH4
Hes
Ha

He
ca
Cogee
cHa
H2040
Has
N2
NHS

fo PRUVULE GAD UALA
& GASIFIER PROOUCT GAS (FROM FILTERS AND SCRUABER) (ORY)
HAJOR COMPONENTS, HOL X

¢ EQUILIBRIUM CONBTANTY

MINOR CUMPONENTS, PPH
53.9Y cahe 0.0
7.08 €ehHa 0,0
13,15 C3Hb 0.0
18,38 QatAR 0.0
0,68 cos 0,0
5,98 02 0,0
& GASIFIER PRODUCY GAS (IHCLUDES UNREACYED BTEAN)
37,08
5,42
9,18 OCFH CH4/L8 C FEED 13,21
13,63
.25
0.46 SCFH CHE/LB C It BED 3.59
9,11
-0.00
REACTION ACTUAL CORRESPUNDING

EQUILIBRIVH AT EGUILIBRIUH EQUILIBRIUN

ACTIVE BED TEMP

GRAPHITE~HRAL ¢ +H20RCO +H2

SHIFY
OVERALL,

t GOeH20xCORei2
HMETHANATION ¢ GO¢3H2aCHAIHR20  0.1094
12042H0RCHA+002  0.3350

& HAIER]AL BALANLES @

INPUTE

(LBS/HR)

EXPRESOION TEMPERATURE

(1271,7 F) (DEG F)
143081 1.,1834 ==wev 1257,0
146365 1,3969 =mmas §195,8

040420 e=es= $332,5

% GASIFIER (INCLUDE3 FILTER AND SCRUBHER)

COAL + CATALYSY

STEAH

HAREUP SYN GAS

RECYCLE GAS

TOTAL

ACCUMULATYICH

OVERALL IHPUT

GASIF ACCUM

& S7H GAS BALANCE

IHRUTS

67478

94484

33,56
040

$95.,99

0404

‘95099
0,04

(8CFH)

SYN GAS 10 GASIF 2071,87
H2 HOL X 84.25 1745,5%

€o HmM X 15,75

326,36

SYN \‘LANCEO 92.31%

0.4176

auTPuTS (LsgsHa)
PRODUCY WATER b7.34
CHAR W1THDHARN 25.1%
CHAR ENTHRAINED 3.85
#RUBUCT GAS (ORY) 8%.97
TOTAL 195,91
CLOSURE L (QUTACC)/IN & 100,0%

PURGE QA8 0,0
OVEHALL UQUTPUY 195,91
CLOSUREL (OUTHACC) /1IN §00,0%
QuTPUTS (SCFH)
H2eCO TN PRODUCY GAY  1912.63
Ha HOL ¥ 53,93 16bb,78
€U MOL X 7,08 283.05

H2 BALANCES 95,60% LU BALANCES . 8

YIELD PERIOD

4 BASIFIER MOULE BALANCES

GAS INRUTY
SYN GAS
He ( 4,600)
(4] ( 0,860)
cHy  ( 0,000)
co2 { 0.0 )
Ne ( 0,000)
STEAM
He0 { S.26n)
TOTAL (10.720)
80L108 1INPUT
COALQCIYALVOV.
TOTAL LHPUY
GAS QuUTBUYT
PRODUEY GAY
H2 { 4.397)
€0 { 0,643)
CHY ( 1.498)
coz ( 1.,085)
HaS  { 0,055)
Ne { 0,088)

NHY  (=0,000)
Hed ( 3,708)

TOTAL  (11,873)
80L1DS QUTPUY
CHAR ENYRAINED
CHIR HITHORAMWN
JOTAL 30L108
TOYAL OUTPUY
ACCUMULATION
CLOSURE
{QUTSACCI/EN) %

LO=HOLES/HR
H H 0 . 8 N
. 9.199 - - a
04860 - ¢.860 - -
0,000 0,000 - - -
0.9 [ ] 0.0 v -
b - - - 0.000
* 10,528 9,264 - .
0.860 19,728 ob.128 v 0.000
LB=HOLES/HR
LOLLEIYITIY T YT T YT T Y TY TP Py N -y yrppipysyuye
C H 0 L} H
3.388 2,010 0.%37 0,088 0.061
A ANE 22,587 6,660 0,088 0,061
LB8=HULES/HN
PRI PP RE GNP PSS EEREEOLABERRDRBIED
¥ H vj ] H
= 8,79% - L -
0,649 - 0,633 - -
1.495 5.994 - o -
§.08S - 2.471 . .
‘. 0,110 - 0.05% -
- - - - 0.97%
- =0,000 - - «0.000
- 7.“‘3 ,.106 - -
3,228 22311 6.519 0,095 0,973
LBeHULES/HR
LIILIITL LT LT T T T T Y T T Y T S Y T o r=yorey
¢ H 0 8 ]
0.182 0,029 0,010 0,008 0,001
14047 04198 0,329 0,029 0,004
14229 0,227 3,933 0,033 0.00%
8,456 22,558 6,659 0,088 0.930
©0,011 «0,000 0,002 «0,000 0,000

100,0 100,0 800.,0 100,80 eanta lGOW.

T, HAYERTAL BALANCEY

K
o112

G.182

K
0,011
0,097
g.107
0,107

0,009
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PDU YIELD PERIOD 8



8s=¥

RECONCILED DATA

YIELD PERIVD 8, UNJY OPERATIONS

YIELD PERIOD

8+ UNIT PROCESS VARIABLES

y » UNIT TEHPERATURES PRUCEAS HETAL
(DEG F) (DES F)
. TIHE OATE CATALYST ARDITION, COAL PREVRCATHENT AND FEED UNIT3
LOCK HOPPER 3 0L 92,
FHOH 1230 09=12~8 SCHEW DRYER 102, 339,
OXIDIZER 1 TOP 258,
Y0 0 1230 09«1 3-8 g:g ggs.
8a
DURATION 28,00 KRS aKIDEZER 2 TUP 391,
o HE
»
o NOOE OF GPERATION  YIELD PERIOD 8y MATERIAL BALANCE 38 ' LOCK HUPPER { TOP 298,
K10 308, 294,
Lgrgn 308,
coh 303, &,
& PEACENT OF TIHE ON STREAM "LOCK HOPPER 2A 2535 ggg. ;:f'
L L]
+COAL FEED §00,0% LHe24 FEED POY 347,
LH=2A FEED LINE NID 259,
STEAN 100,02 _ LOKER 377,
LOCK HOPPER 28 HID 282, 358,
8Y8 GAS 120,02 , CONE 336 3718,
LKe26 FEED POT 307,
BACKEND 0.0% LH~28 FEED LINE HID 269,
LOWER 625,
S e .
N STEA 3 a8,
* UNIT CONDITION VEHPERATURE e 9TH & 8G SUPERHEATER 1023, 925,
519 » GASIFIER, FILYERS AND S8CRUBBER
GAQIFIER 1182, . GASIFIER
YOP OF BED 1299, 1324,
BYM OF BED 1261, 1179,
BED AVERAGE 1182, }aae.
CYCLON 082,
: £33 TERPERATURES DIPLEG 10P 956 196,
" OASIFIER PR iGHT TEMP DIPLES LD 104, 898,
(FEeT) (DEG F) OIPLEG BTH 138, 1193,
DIPLEG 8LOPE 1130,
FILYER INLEY 1013, 52,
S 82,2 1030, FILTER § 30V,
77.6 1276, FILYER 2 ' 32
87.9 1299, SCRUBAER YNLEY 356 aoa,
$7.8 129, SCRUBBER TOP v 12,
11 1303, SCHUBBER MID 133,
42,0 1514, SCHURRER BTH elb,
315 1294, 30UR GAS STRIPPER TP 212,
e o
N . -
f{,; 1261,

bt f17d,
0.0 %9,




65-VY

YIELD PERIOD w. UNIT PRESSIRES

o UNIT PRESSURE

LOCK HOPPER 2A
LOCK HOPPER 2B

STEAM GENERATOR

COAL FEED LINE A
COAL FEED LINE B

GASIFIER TOP
RID
8TH

CYCLONE OUTLEY

FILTER OUTLEY
SCRUDBER

QGASIFIER OIFFEREH!IAL PRESAUR
8ED

HETGHY
(FEET)

0.0
bl
164
L 86N

- 37.%

W17
7.8
6749
84,2

(PSIN)

A6h,3
52749

583,35

529,35
523.1

§19.4
522,06
525,95

519.8
5209
520,.9

1]

DIFFERENYIAL

PRESSURE
(P8IA)

1,2
6.0
8.6
3.4
2,6

YIELD PERIOD

INPUT (LB3/HR)

COAL + CATALYST4r

STEAH
8YN GAS
TOTAL

OUTPUT (LBS/HR)
PROOUCT GAS (DRY)
PRODUCY NATER
CHAR WITHORAWN
CHAR ENTRAINED,

TOTAL
80LIDS ACC,

CLO3URE!

8¢ HATERIAL BALANCES

+ GASIFIER ELEMENY BALANCES

c
63441
18,58
82,19

70,94
0.91
T.1%
2469

81,29
0490

,100,00

3.99
16,15
14,59
n,n

23,06
10,52
TR}
0,03
.71
0.01

100.00

0
11,61
128.19
28,78
164,95

17.50
84,62
1.52
0,80
164,25
0,30

100,00

L}
4,130

£.1%0

3,118
0.009
046270
0.279
4,077
0,074

100,000

e EXCLUDES CARBON, HYOROGEN AND OXVGEN IN CATALYSY

s CAVALVEY OALANCE

INPUTS
COAL®CATALYSY
ouTPUT

PRI CHAR CARRYOVER
PRI PRODUCT WATER

S0LIDY W/D
TOTAL

ACCUMULATIONS
PRY GASIF

CLOSURE?
(OUT +ACCUN) /N

ACID B8OL
POTASSIUM
{LBS/HR)

A.71

[ 3L
0.0
2.9

0.60

100,0%

N
1.484

1237
2.720

o113
0,008
0,071
0,006
6,108
0,148

hdkan

H20 SOL
POTASSIUM
(LBS/HR)

2,38

cL
0.063

0,003

0,031
T 0013

0,084
0.019
100,000
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YIELD PERIOD 8. UNIT CONVERSIUNS

*» 3TEAM CONBUHPTION PRIMARY
GASIFIER
ATEAH INYO UNIY {LA3/HR) 144,34
8TEAM REACTED WITH CARBON  (LBS/HHY 54,72
YIELD PERIOD 8, FLUID-30LIDS DATA
STEAM REACTED IN SHIFY (LBS/HR) 37.27
% GASIFIER BED PROPERTIES STEAH FROH METHANATION
BED BOYYOM DENSITY {LBY/CF) 20,2 BAJED ON RECOVERED Ha0 (LBI/HR) =a1,61
BED TOP DENSITY (LAaS/CF) 113 BASED ON H2 BALANCE (LBIZHR) ~ai, 61
BED AVEHAGE DENSITY {LBS/CF) 18,0 BASED ON 02 DALANCE (LBS/HR) =ai,61
BED HEIGHT (FEEY) 55.0 )
8ED HOLOUP {LAS) 541,0 YOTAL STEAM CONAUMED
B8ED VOLUME (CFT) 30,022 OASED ON RECOVERED H20 (LAS/HR) %0,38
ACTIVE BED TEHPERATURE (0EG F) 1290,9 BASED ON H2 BALAMCE (LBS/HAY 50,138
ACYIVE BED VOLUME {CFY) 23,884 BASED ON 02 BALANCE {LBS/HRY 80,38
BPACE VELOCEYY (ACT BED) (ACFH/CF) 2l.4
BTH SUPERFICIAL VELOCITY (FT/39EC) 0.144 @ STEAH CONVER3SION  (STEAM CONSBUMED/STEAM INTO BED)
TO0P SUPERFICIAL VELQCITY (FT/3EC) 0,333
GASIFICATION (%) 3.9
2CYCLONE PERFORMANCE
L WAYER=CAS 8HIFT tz) 25.8
TEMPERATURE (DEG F) 10a1,7
PRESSURE (PSIA) 519.0 HETHANATION
INLET GAB RATE {3CFH) 6862,7 BASED QN RECOVERED H20 (%) «28,.8
. e (ACFH) 561.4 BASED ON H2 BALANCE (%) =20,8
INLEY GAS VELBLEYY (FT/8EC) 17.5 BASED ON 02 BALANCE (%) *208.8
A0LIDS ENTERING (LB3/HA) be¥
CUST LOAD {LAS/ACF) 0,4208 TOTAL BTEAN CONVERTED
SOL1DS CAPTURED {LUHS/HR) 0.0 OASED UN RECOVERED H20 {3} 38,9
30L1D08 ESCAPING {LBS/HR) 6e? B8ASED ON H2 BALANCE (%) 34,9
OVERALL EFFICIEKCY (CAPTURED/ENTERING,WTX) 0.3 BASED ON D2 BALANCE (%) 34.9
]
4 SOLIDS ENTRAINMENT LDSS TOTAL «325 HESH 4 REACTION RATE PARAMETYERS
COAL+CATALYST FEED (LBS/HR) 98.83 0.40 CARBON CONVERTED/STEAH FED
TOTAL ENTRAINED (LB3/HR) 6469 0.03 GASIFIGATION ONLY (LB3/L838) 0,253
ENTRAINED/FEED (11X 6.0% 0,02 GASIFICATION ONLY (HOL/HOL) 0,379
ENTRAINED/FEED INCLUDES DEVOLATILIZATION (LB3/L8S) 0.366
(FEED FINES BACKED OUT) (WT1X) 0, 4% INCLUDE OEVOLATVILIZATION (HOL/HOL) 0,5%0
& SOLIDS CARBON LOYS CARBON CONVERTED/UED VOLUME
GASIFICATION ONLY (LOS/HR)ZCF L. 218
CARBON IN FEED (LAS/HR) 63,61 0,22 GASIFICATION ONLY « (MOLZHR)/CF 0,101
CARBON IN ENTRAINED FINES (LBI/HR) 2489 0401 ’
ENTRAINED/FEED, {n1x) 4e2% 0.0% INCLUDE DEVOLATILIZATION (LBS/HR)/ZCF 1.761
ENTHAINED/FEED : GASIFICATION ONLY {HOL/HR) 7CF 0,147
{FEED FINEY BACKXED OUT) (w7X) =033

CARBUN IN BEQ/SYEAM FEED LR3/7(LBI/HR) [,233
CARQON IN BED/STEAM FED HMDL/Z(MUL/HR) 1,850

¢+ CARBON CONVERTED GASED ON RECUVERED 1]




YIELD PERIOD 8. UNIT CONVERSIONS

& CARBON CONSUHPTION PRIMARY

GASIFIER

CARBON 1IN COAL+CATALYSY (LB3/HR) 63,61
CAROON FROM DEVOLATILIZATION (LBS/HR) 16,40

CARBON GASIFIED
BASED ON GC ANALYSIS
BASED ON RECOVERED 8OLIDS

TOTAL CARBON CONVERTYED
BASED ON GC ANALYSIS
OA3ED ON RECOVEREO 80LIDS

(LBB/HR) 36.48
(LBA/HR) 36.48

(LOS/HR) 52,88
(LBS/HR) 452,88

19-¥

*CARBON CONVERSION (C CONVERTED/C 1IN FEED)

GASIFICATION ONLY
BASED ON GC ANALYSIS
BASED ON RECOVERED 30L1D8

INCLUDING DEVOLATIZAVION
BASED ON GC ANALYSIS (x) 83.1
DASED ON RECOVERED 30LIDS ( X ) 83.1

(%) 37.4
(1) ST.4

]

o SPECIFIC REACTION RAYES (C CONYERTED/C IN BED)

GASIFICATION ONLY
BABED ON GC ANALYSES ( X/HR ) an.5
BASED ON RECOVEHEO 80LIOS ( X/HR ) 20,5

INCLUDING OEVOLATILIZATION
BASED ON GC ANALYSES (
BASED ON RECOVERED SOLIDB ( X/HR ) 29.7

YIELD PERIOD

8. MATERIAL BALANCES

& ASH AND FINES BALANCES =329

INPUY?
COAL*CATALYST
ouTPUTS

PRI CHAR CARRYDVER
80L108 WITHORANWN

TOTAL
ACCUHULATIONS
CLOSURES

(OUT+ACCUN) /3N

C/H 303 FREE 803 'FREE  HESH
ASTH ASH RESIOUE ASTM ASH C/H RESD FINES
(LOS/HR) {LBS/HR) (LBS/HR) (LBS/HR} (LBS/HR)

2119 19.87 13,93 14,38 0.40

3,90 .73 3.27 5.3 0.03
11.86 12,13 947 10,17 0,08

19.7¢ 15,86 12,94 13.80 %.11
2.31 2457 0.99 2.33 =0.02

85.4% 92,8  100,0% 130.2x 2l.7%

=325 HESH FINES PRODUCED IN UNIT (OUTPUTACCUMSINPUT) =0,3)

PRODUCED/ (QUTPUT¢ACCUM) =381,6%

¢ ASH ELEMENT BALANCE

INPUTS
CUAL+CATALYSY
oUTPUTS

CHAR ENTRAINED
CHAR WITHORAMNN

TOTAL
ACCUMULATION

CLUSURE
(OUT+ACC)/IN

8102 FE203 AL203 CAO HMGD 803 Y102 P20S NA20
LB3/HRLBS/HRLBS/HRLY8/HRLOS/HRLAS/HRLBS/HRLOS/HRLES

A.760 1,477 1,628 0,222 0,021 5,584 0,089 0,001 0.00:

1,191 04317 0,315 0,029 0,008 0,821 0,029 0,002 0400
3,578 1,004 1,220 0,173 0,061 1,957 02058 0.010 0.00

AaT69 14321 14535 0,203 0,070 2,378 0,082 0,012 0,00
=0.,009 0,155 0,008 0,020 0,012 0,201 0,007=0,011 0,00

100,0X100,0%100,0%100,0%300,0% 46,2%100,0%100,0%100,0




VIELD PERIOD &, SOLIDS COMPOSITIONS

*
ULTIHATE ANAL"lgOALQCAT (HYX Ozuxg'fagosgléggl DRY) Lu3 EEED YICLD PERIGD 8. PRODUCT GAS DATA
COMPONENT  (FC) (GHC)  (GB) (GF) (COAL)
' (WIX)  (WTX)  (WIX)  (WTE)  (WIX)
H 8,03 0,50  ‘0.56  0.44 5,13
c sous6 3290 S1us  0.20 10,40 s PRODUCY OAS PARTIAL PRESSURES GAIIFIER
$ 0,20 3,81 3,49 a.48 4,08 BALAKCE U3ED Hao o2 He
BULFATE Se30 O oar o 0.2 TOTAL PRESSURE (BS1) 5104 5108 51340
[ ] r L ]
ORGANIC 3.0 2.99 2.88 3,07 3,08 co E:s{‘; ag.; gg.; gg.g
CHA stA 8 .
0 11,75 9,23 1,92 6,02 9,90 c02 Ep,,.; 50.5 52,5 eg::
H2s PSIA 2.8 '8
8 1.50 0,36 0437 0,09 1.17 H20 {p,,A; '§°:’ ‘;2'; ,;g:,
Ne PSIA 6.9 . o9
cL 0406 0.13 0.16 0,20 0.09 NH3 (PSIA) 0.0 0,0 0.0
. om0y g s s e o RN
i TOTAL 100,00 99,93 100,00 100,00 100,04 ; Weoscoz 2 2 *5
3 * ABH ANALYSIS (WYL OF TOTAL 80L30S)
ASH 21,40 63,07 61,70 58,30 9,65
£AH RESIDUE 20,30  66.50 83410 53,80 8.9 & UNIT GAS DATA GASIFIER
803C/H RESe 14450 58490 52,90 49,30  A,57 8N GA3 HHT (L8S/HOL) 8e7
o ASH ELEMENT ANALYSIS (HTX OF 803=FREE AQH) INJECTION OAS HHY (LB3/HOL) : be7
8102 38,08 32,70 37,00 36,82 0.0 PRODUCY GAS HHY (LB63/HOL) 16.%
FE203 10,60 8,70 10,38 9,71 0.0 PRODUCT GAS
PG AT DTM (ORY) (SCFH) 4863.3
AL203 11.66 §1.50 j2.62 9,062 0.0 (ORY, N2 FREE) (SCFH) 43943,1
[ ]
oA0 _ 1e60 0.6t 1,79 0.90 0.0 PG AT GASIFLER GUTLET  (SCFH) 0862.1
Hoo 0.5 0.8 063 0.35 0.0 INCLUDES H2 AWD HZD  (AGFH) 670,
PG AT GASIFIER OUTLET  (SCFH) 6373,5
vio2 Be64 0,89 0eb0 0.74 0.0 (EXCLUDES N2) (ACFH) 622.7
P205S 0,01 0,18 0430 0,08 040
HAZD ‘€00 0,0 0408 0.00 0, * PASED ON OXYGEN BALANCE
CATALYST (FROM ACIO SOLUBLE ANALYSIS)
K20 8073 36.26 36087  42.29 1,83
S oawan [ T 1 F 7] L. 1 T ] L 11 13
YOTAL 100,00 90,88 100,00 100,00 ¢ oa

@ @ o




VIELD PERIOD &, 30LIDS DATA

#yPARTICLE SIZE DJSTRIBUTION (CUMULATIVE WT X)

FEED SOLIDS WITHDRAWN FINES

S1EVE (Fe) (GTe) (GHC) (ce) (GF)

10 MESH 100,0 99,8 99,8 99.8 98.3

, 20 MESH 99,8 99,1 99.1 99,0 97,7

30 HESH 98.4 95,7 98,7 9%.,3 9%.6

40 HESH 92,9 93.0 93,0 93.9 93,2

60 MESH S1,8 50,4 50.4 0,9 66,0

80 MESH 38,2 36.8 36,8 29.4 50.4

100 MESH - 18,7 17.1 17,1 1649 13.4

Fonn 200 MESH 5.8 602 6.2 63 tot
féc 325 MESH (] 02 0.2 (N ] 0.4

& MEAN PARTICLE DIAMETER (MICRONS)
(FC)  (8TC)  (GMC) (68) (6r)

NUMBER MEAN 53, 70, 70, 50 $S,
VOLUME SUHFAQE HEAN 184, 190, 190, 196, 178,
NEIGHTY MEAN 258, 268, 268, 200, 211,

& ROSENSRAMHLER CONBTANTS
(FC) {&7C) (GHL) tan) (cr)

©

ABSOLUTE SIZE 282, 208, 288, 328, 37e,
CONSTANT(MICRONS) .

SIZE DISTRIBUTION .04 2,98 . .98 240 2.4
CONSTANY

BULK DENS1TY(G/CC) 0,770 0,480 0,480 0,470 0.0
BULK DENSITY(LBS/CFY} &8,0 30,0 30.0 29.3 0.9



remBVY ) wmitewy
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* GASIFIER PHODUCY GAS (FROM FILTERS AKD SCRUBBER) (DRY)

HAJOR COMPUNENTS, HOL X MINGR COMPUNENTS,  FPH
H2 43,33 cans 040
co 5,50 C2H4 040
coz 16,07 C3HE 0.0
EHA 24,33 D2¢AR 040
H2s , 0.76 €08 0.0
N2 © 10,02 302 0,0
s GASIFIER PRODUCT GAS (INCLUDES UNREACTED STEAH)
He 30,83
co 391
Coass 11,67 SCFH CH4/LB C FEED 18,68
a
Ha0na
Has 0,54 SCFH CHA/LB € IN BED 8.8
te 7.13
NH3 . 0400
. 18RIUM CONSTANTS
Eauit REACTION ACTUAL  CORHEAPOKDING

EQUILIARIUH AT EQUILIBRIUH EGUILIBRIUNM

ACTIVE BED VTEMP  EXPRESSION TVEMPERATURE

{1290,5 F)
GRAPHITE=H20% C +H202CO +H2  1,6420
SHIPY t COeH20aCO2¢HR  1.5620

HETHANATION ! CO*3H2rCH4#H2D 0,00808

OVERALL __32602“20!0Hd0€02 0,3404

& MATERIAL BALANCES #

{0EG F)

1,051 weees 1278,4
3,1652 ===e= 1043.4
0,0353 =mmes 1334,0

0.23%0

1NPUTE {LBS/HR) ouTRUYE (LB3/HR)
GASIFIER (INCLUDES FILYER AND SCRUBBER)
COAL + CATALYSY 97,35 PRODUCT WATER 95,88
STEAM 146,34 CHAR WITHORAWN 19,15
HAHEUP SYN GAS 59,18 CHAR ENTRAINED 668
HECYCLE GAS 0.0 PRODULT GAS (DRY) 175.61
TOTAL 300,87 107AL 297,30
ACCUHULATION 2:29 CLOBUREC (OUTEACCI/IN ¥ 99,6)
’ PURGE GAS 0.0
QVERALL thPUT 300,67 OVEPALL oUTPUY 297,30
GASIF ACCUM 2429 CLOSURE S (OUYACC)ZIN 98.8%
SYH GAS BALANCE
INPUT? {8CFH] QUTPUTS £5EFH)
SYN GAS TO GASIF 3333.% H24CO IN PRODUCY GAS  2384,07
H2 HOL X 82,39 2748,53 H2 HOL § 43,33 2115,7%
€0 MHOL X 27.68 587.0% €0 NOL % 5050 268,34

3YK O LANCE® 71,.52%

H2 BALANCE?R

17,03%

CO BALARCES

13

VIELD PERIOD

8, HATERIAL BALANCES

% GASIFIER MOLE BALANCES

GAS INPUT

BYN GAY

H2 { 7.237)
co ( 1.547)
CH4& { 0.000)
coR ( 0,0 )
ne ( 0,048)
STEAH

Hao { 8,012)
TOTAL (16,796)

80LID03 INPUY

COAL#CATALYST |
YOTAL INPUT

GAS QUTRUY

PRGOUCT GAS
He

( 5.575)
co { 0,701}
CHE  { 3.151)
co2  ( e.di1)
Hes ( 6,098)
Ne ( 1.209)
NH3  ( 0,001)
H20 ( S.215)

TOTAL  (18.127)
80LI08 GUTPUY
CHAR ENTRAINED
CHAR WITHORANN
TOTAL 30LIDS
TOTAL OUTPUY
ACCUMULATYON
CLOSURE
(QUTeACE) /XM, X

L8~MOLES/HR

¢ H ] 8 N

- Il.ﬂ?! -
1.547 - §.547
0,000 0,000 0 -

0,0 o0 -
- - - 04068
- 160028 8,012 - -
1+987 30,498 9,55¢ - 0,088

LB=MOLES/HR

¢ H 0 S ] K
5.296 3,958 0.726 0.129 O0.106 0,120
5,843 38,453 10,288 0,129 O.198 Q.10

LB~MOLES/HR

¢ H 0 | L]

e 18,150

0y -

0, 0,707
3,13} §2,524 -
2,111 - 4,223

LI -

b4
e et 0P

- 0,195 R0 o
- - - 2,578
- 0.002 - 0,001
e 10,431 S.219% -

S.949 34,302 10,183 0,088 2.5719
LO«MOLES/HR

C H 0 3 N R
0,224 0,029 0,025 0,009 0,000 0,029
04595 0,107 0,095 0,02] 0,005 0,076
0,039 0,136 0.120 0,030 0.006 04109
6,768 33,438 $0,265% 0,127 2,584 0,109

0,075 0,015 0,019 0,002 04011 0,019

100.0 100,0 100,0 BUD,0 ~moan 300,0
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YILLD PERIBD 9, UNET QPFRATIUNS

YIELD PERLUY

9. UN]T PRUCESN VAHIAMLES

0,0 1155,

TIHE NDATE ¢ UH1T TEMPERATURES PRUCEAS UB TAL
(DER F) (DEG )
Flirnn 11-2%+8 0 o3 cnn‘\_.'vsr ADDITIUN, COAL PHETREATMENY AND FEEN UNITS
LOCK HUPPER 3 65 1”2
10 01l=2he8 G 128 SEREW DRYER 302, 38,
UXIDIZLR | 0P
DURAT IO 20,00 HHS Hin ;'r'é:
OX101Z€R 2 T0p 4
R 2 Typ
¢ MUDE UF OPERATION  GASIFIER ONLY,N0 RECYCLE 2 u‘x’n g;::
ATH 217,
LOCK HUPPER | TOP 210,
Hio 213
s PERCENT OF TIME Ou STRFAM  ° LOWER 205 2s.
con 162 249
oML, FEED 100,03 LOCK HNBPER 2 M1D 266, 286,
CONE 265 307
STEAM 100,0¥ L:-EA :ezo PUT ’ eoa:
1 LH=2A FEED LINE MID o
. YN GAS 100,07 LOCK HOPPER 2 ngﬁn ;?3:
- ; Hi 245 2aa
& RACKEND 040% CONE 2hbe 2. |
. LHe2B FEED POT 3. ‘
& UNTT CUNDITIONS LH=23 TEEO LINE Eégsn 1% |
s i ) 2491 |
UNIT _ 1FHPERATURE bRESSUE © 8YN GAS PREHEATER a18, |
(UEG F) (PSEA) STEAH GENERATOR aas, |
; A Lot 60 i\ STH A SG SUPERHEATER 1119, 1064, |
L] L ]
» GASIFIER, FILTERS AND SCRURBEN
. GASIFIER
1$P oF "§° 1308, 1340,
§TH OF BED
o GASIFIER PROCESS TEMPERATURES BED AVERAGE 1oas 13380
RED HETGHT TEHP YCLONE ) .
(FEET) (DEG F ¢ nas.
13 5 F) OIFLEG TUP 53, 53,
DIPLEG HID 57, 9,
DIPLEG AT 32 12
82,2 199c, ,  DIFLEG SLUPE ) 320
7.6 . 1297, FILIER THLEY ar0, 12,
67.9 1308, FILTER § 3%,
57.8 1305, FILTER 2 32,
:7,; §3140, SHRUBRES TNLET 150, M4,
12,4 17, SCHUHHER YOP 177, |
37,5 1293, SCRUBNER HID 1as, |
264 1278, SCHUNAER BTM © 294,
214 1207, SOUR GAS STRIPPER 10P 32,
1.8 1389, Hio 132,
hel 1214, D1y 178,
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VYIELD PERIND 9, J0LIDS CUMPOSTTIUNS

o ULTIMATE ANALYSLS (4TX UF THTAL SDLIDS, PRY)
RUALSCAT CHAM H/D & C/0 LH3 FEED
S 147 N (4 B R 4 N 1 YIELD FERIMD 9, PHINUCT A3 HATA
" 8,09  0.3% 0,35 0,27 8,95
¢ 60,56 22,08 15,08 20,85 69,40
. sar vas 33 z.2e s.ee * PRODUCT GAS PARTIAL PRESSURES GASTFIER
S I I O ww
ORGANIC . 2.67  3.3% 3.2 2.10 3,61 TOIAL PRESSUNE (PSIA)  S0%,4  30S.4  904.4
o 13,42 1%.82 15,33 9.8 9,81 ch thalh) e i
N 117 0,06 0,05 0,05  1.38 che hale) e0'2 803 Kaey
L 0,12 .32 0,04 n,22 0,10 :g,’, :s:::; . .5525 |5§:e‘, |s$:‘|z
8N3-FREE ASH 17,85  SA,1S 65,71 67,18 9,31 Nas 2::{:; it 2 e
T0oTAL ;;:;; 153:;; !;;:;; ;;:;; l;;:;; H20/C0 6.4 1.2 5.8
* ASH ANALYATN (NTX OF TOTAL SOLIDS) Hauscoe 2.3 &9 2t
ASH a1 bbb 74,60 78,82 9,49
C/H RESIOUE 21,43 76,02 61,27 75,82 9,67
03-C/H RES, 13,97 67,55 72,30  eA.b 9,49 * UNIT GAS DATA GASTFLER
« ASH ELEMENT ANALYSIS (WIX OF S03-FREE ASH) SYN GAS MnT tLes/moL) bt
s102 25,59 - 21,88 2T.17 26,78 0.0 INJECTION GRS MY (LB3/HoL) 0.0
Fe20s w2 1o a0 n.1a oue PRODUCT GAS HWT (LAS/HUL) 15,8
AL203 9,00 10,23 10,03 AS1 0.0 PRODUCT OAS
CAD t.68 1409 1.6% 1.09 0.0 ' P?DS;,°L: éSQ:} E:E::} :33235
MGo - .52 0.61 0.57 a7 0.0 PO AT GASIFIER OUTLET  (SCFH) 67114
(102 .53 man 0n 03 0w INCLUDES 2 AND HZO  (ACFH) 639.3
PonS 0.1 0.58 0,08 f.ab 0. P tLonearuch ouner  (acEm) B
HA20 0.0 0.0 u.0 0.0 0.0 .
CATALYA " (FROW ACID SULUBLE ANALYSIS) * BASED ON UXYGEN RALANCE
X?0 81,08 42,36 39,99 82,75 2,15 RO

sSewew Tesew eweasa cswew woowe

TUTAL 871.92 Ha,q4 A8.52 BA,43 219



YIELD PFRPIOD 9, SOLTOS DATA

YIELD RERIOD 9, UNIT CONVFRST1OMY

. APARTICLE STZF DISTRIAUIION {CUMBLATIVE NT XV .
FEER 301108 WITHRRAWN Finks -
N 81EVE (F) (61¢C) {6He) 16a) (aF )

o CATALYST OISTHIBUTION ;

89-¥

EE GYC GMNC 6B Gf 7.
. ‘"'2) AL g"’}’ ;:'?’ 10 MLSH 10040 97,7 97.7 7.7 10D
A ] 1.1 24,6 24,6 6 . M 99
: ‘: :§u 1 hh el Sand 20 Meon o® 93,0 95,0 98,2 1000
K A3 K2C03 10,7 35,2 36,2 3. 82.2 30 MESH 94,9 89,8 89,8 81,0 99,0
K AS K bl 20.8 20.8 21.8 23,6
K NATERZACID 50 MESH 95,1 an,8 T 8a,? 69
SOLURLE HATIO 0,525 0,700 0,700 0,703 0,713 t . . . . 9%,
K20 HR0 INSOL 3,5 1.8 7.4 7.8 8.3 60 HESU 32,3 66,1 b6,? 62.9 94,9
K2€0% ® INSOL  S.) 10.6 10,8 11,5 2.1
X " INSOL 2.9 6sl 641 6.5 BB 80 MESH 26,4 S7.1 87,1 sa,? 9,5
00 HESH A a8 § S
cARBON b0.6 22,0 22,0 15.1 20,9 100 HES 16e b 8.6 32, AR
X ON CARBON 10,0 32,8 92.8 iaa.0 ila.2 200 MESH B2 21,7 21.7 13,2 19,3
8 20,6 bbb 66,8 T4.6 14,8 2% HEsH 0 3 2.1 341 0.8
ASTH AR an  3ate 3007 30,7 20.2 3149 325 HE3 oh ! . ’ .
KOH-FREE ASH 15,9 37,3 37,3 085,53 40,6
xacoseggeg ASH 13,9 30,5 DS 360 3207 # HEAN PARTICLE DIAHETER (MICRONS)
K OH K2CO3=
FREE ASH 43,5 67,1 67,1 60.6 7340 (FC)  (OTC)  (GNC) (ce) (arr
(UMAER HEAN 38 28 25 20 se
« BASED ON ACID SOLUBLE DETERMINATION * . . * .
‘o IGLUHE SURFACE HEAN 199, 110, 110, 136, R
CATALY3T we-e
[EIGHT HEAN 283, 23s. 239, 269, 9s,
A ROSEN=RAMMLER CONSTANTS
trc) {67¢C) (6HL) (6h) (0F)
RSOLUTE S1ZE 299, 505, 305, 349, 169,
ONSTANT (MICRNNS)
mzsto:?ru:ﬂutxcn 2,90 1,38 1.34 .38 3,06
QNSTAN
ULKE DENSITY(G/CC) 0760 0,350 0,550 0,5a0 0,0
tLK QENSTIV(LOS/CFL) Q7,8 £ Y] Q1.8 "ol De0




69-Y¥

YIELD PERINY 9, FLUID=SULIDS DATA

¢ GASIFIEH B8€D PRUPERTJES
8ED BUTTRH DENSITY

AED YUP DENSITY

REN AVERAGE DENSITY

UED HEIGHY

AED HuLOWP

RED VOLUME

ACTIVE BED VEMPERATURE
ACTIVE RED VOLUME

SPACE VELUCITY (ACT BED)
8TH SUPERFICIAL VELDCITY
TUP SUPERFICIAL VELUCITY

«CYCLUNE PEKFORMANCE

TEHPECRATURE

PRE "SYRE

INLE " GAS RATE
L]

INLE" GAS VELOCITY
SUL1DS ENTERING
DUSY LOAD

& SDLIDS ERTRAINMENT LOSS

COALACATALYST FEED
TOTAL ENTRAINCD
ENTRAINED/FEED

ENTRAINEO/FEED
(FEED FINES RACKED OUY)

& SOLIDS CANBON LUSS
CARRON N FEED
ENTHATNED/FEED

ENTRAINED/FEED
(FLED FINES DACKED 0OUT)

(LRS/CF)
(LAS/CF)
{LaS/CF)
(FEET)
(LAS)
(CFT)
(OEG F)
{crr)

{ACFH/CF)

(FT/3EC)

(FT/3€C) .

(DEG F)
(PS1A)
(3CFH)
(ACFH)
(€
B37HR)

(LAS/HR)
(LAS/NR)

(LAS/HUR)
(LR3/HR)

tity)

(HTX)

(LAS/HK)
CARRON N ENTHALNED FINES (LA3/HR)

(nrz)
(wi)

(LR3/ACF)

L EFFICIENCY (CAPTURED/ENVERING,NTX)

TOVAL

88,66
T.A9
a,3%

59.87
1,65
3.2%

YIELD PERIOD 9, UHTT CONVFRSTONS
4 STEAM CUNSUHPTIUN

STEAM INTO UNIY (LAS/HI)
SVEAH HEACTED WITH CARRON  (LBS/NR)
STEAM REACTED N SHIFY (LAS/HR)

STEAM FHOM HETHANATION

BASED ON RECOVERED H20 (LA3/HR)
BASED UN H2 DALANCE (LOS/HR)
BASED ON 02 BALANCE (LBs/HR)
TOTAL STEAM CONAUMED '
BASED ON RECOVERED HR0 (LeS/HR)
BASED ON H2 BALANCE (LR&/HR)
BASED ON 02 OALANCE {LB3/HK)
& STEAM CONVERSION (STFAM CONAUHED/STYEAM 1IN
GABIFICAYION {(x)
WATER=GAS NHIFY (%)
HE FTHANAT JON
BASED ON RECOVERED He2n (%)
HASED ON H2 BALANCE (%)
BASED ON 02 BALANCE (x)
TUTAL STEAM CUNVERTED
BASED ON RECOVERED H2D {v)
BASED UN H2 BALANCE {2)
BASED ON 02 UALANCE (2)
[ ]
& REACYION RATE PARAMETERS
CARBON CONVERYED/STEAN FEO
GASIFICATION ONLY (LHS/LU8)
GASIFICATION ONLY (HOL/7MUL)

INCLIIDES DEVULATILIZATION (LR3/L98)
IHCLUDE DEVOLATILIZATION  (MOL/ZMUL)

CARUNN COANVERTED/AED VNLUMF
GASIFTCATIIN QMLY {LBS/HR) /CF
GASJFICATION ONLY (HDL/UR) ZCF

INCLUPE CFVOLATFLIZATION (LRS/NR)/CF
GASTFICATION ONLY aL/sun) /CF

CARBDY 1N RED/BTEAM FEED LRY/Z(LWA/HRY
CAHBUN IN REDZSTFAR FED  HAL 7 (MOL/ZHK)

* CARHON CONVERTED QASFO LN HECOVERFD SuLing

PRIMARY
GASIFIER

150,79
49,26
33,81

“{7.74

*23,52
28,23

hSe36
59,98
Se,u8

10 BEN)
32.7
22.4

“11.7

=15+4
=18.7

3.3
39,5
36.8

0.184
Q.21

0,311
N.ab&
0,064
LIS T H

1.840
0,438

0,568
Noran



3=y

VIELD PER1OD 9« UNIT CONVERSIONS

PRIMARY
4 CARDON CONSUHPTIHN GASIFIEH

CARBON 1M COAL4CATALYSY (Lkasup)  St.27

£A8GY FRUM OEVOLATILIZATION (LDAZIEY 19407

CARBON GASIFIED
BASEQ ON GC ANALYSIS
BASED ON HECOVERED 80L1DY

TOTAL CARBQON CONVERTED
BASED ON G ANALYSIS
HASED UN RECOVEWED 3S0LINY

(LAA/HR) 32.02
(LBS/HR) 27,17

(LBS/HR) 51,92
(LAA/HR) a8 ,AS

#CARBON CONVERSION (€ CONVERTED/C IN FEED)

GASIFICATION ONLY
BASED UN BC ANALYSIS (%) 64,1
AASED OGN RECOVERED 80LIDS ( X ) Sa.2

INCLUDING CEVOLATIZATION

UASED DY GC ANALYVSLS ¢ %) 101.3
BASED UN RECOVERED SOLIDS ( X ) 9.4

® SPECIFIC HEACTION RATES (€ CONVERYED/C IN BED)

GASIFECATION ONLY
BASED (N GC ANALYSES { X/HR ) 34,7
BASED ON HECOVEHED SULIDR ( 3/HER ) 327

INCLUBING DEVOLATILIZAYION

RASED UN GC AHALYSES € x/HR ) 61,1
HASED O RECOVIHED SOLION  ( X/HR ) 59,1

YIELD PERIND

9. MATENLAL DALANCES

S RALANCES =125
4 ASH AND FINES RAL C/it 303 FREE SOY FREE  WESH
ASTH ASH HESTUUE ASTH ASH C/H HESD FIHES
INPUTS (LUS/HR) (LHSZHR) (LAS/HR) (LAS/HH) {LHB/HRY
COALOCATALYSY 20,0 17.49 18,17 1.0 Y
RN
PRI CHAR CAHRYOVEH  %,91 S.98 5,30 5,38 D408
SGLIDS WITHURAWN 14,97 16,30 13,18 10,52 deb1
10tAL 20,87 22,29 18,40 19,90 0467
ACCUMULATIONS *2,90 “3,52 “2,53 3,01 «.19
CLOSURES
{OUT+ACCUM) /1IN 85,9%  108,9% 108,08 (42,33  ~r6,.4%

=325 HESH FINES PRODUCED 1N UNIT (DHTPUTSACCUM=INPUT) 1,19

¢ ASH ELEMENT BALANCE

INPUTS
COAL4CATALYSTY
ouTPUTS

CHAR ENTRAINED
CHAR WITHDRAWN

TOTAL
ACCUMULATIUN

CLUBURE
{UUTSACE) /TN

PRODUCEDNZ LOUTPUTRCEUM)  PB0 9%

Slu2 FE203 ALPO3 CAU HGD 803 Tind P20S NA2d
LAS/HALAS/HRLAS/RRLAS/HALAS/HRLHS/HRLASZHRLAS/ZHULHAY

5,700 1,259 1,335 0,248 0,077 5,925 0,078 0,034 0.0

14820 0,010 0,0%) 0.0%8 0,025 0,635 0,033 0,024 0,0
3,502 1,008 1,322 0,218 0,075 2,480 G.0S7 0,024 0,0

5002 14505 1,773 0,279 04100 3,119 0,090 0,048 0.0

(U 0.0 0.0 0.0 0.0 '300550 Ul 0,0 040

132,3%009,92832.8%100,9%130, 8% 45,081 45,1%45%,0%100,0



L=y

YIELD PERIOD 9, UNIT PREISUREN

< & UHIT PRESSURE

LOCK HUPPER 2A
LOCK HUPPEH 28

STEAR GENERATIR

COAL FEFD LINE A
COAL FEED LIKE B

GASIFIER TOP
M1D
KM

CYCLONE OUTLEY
FILTER QUTLEY
SCAUBHER

GASIFIER UIFFERENTIAL PRESSUR
AED

HE TGHY
(PEET)

0.0
6.1
16,8
26.8
31,5
47,7
57.8
67,9
na,2

(PSIA)

341,93
209,1

5658

505.4
505,35

50%5.8
507.4
09,5
59%,5

504,9
504.9

S:FFERENTIAL
PREASUHE

(PN14)
9.2
a,1
P8
2,0
1ol
0,5
0.3
0,3

0.3

YIELD PERIND Yo MATERJAL NALANCES

GASIFIER FLEMENT RALANCLS

INPUT (LRS/HR) c
COAL # CATALYSTan 51.27
STEAN -
8YN 0OAS 12,37
TOTAL 6%, 64

OUTPUT {(LBS/HA)
PRODYCY GAS (DRY) 63,02

PRUNDUCY WATER h,ar
CHAR ¥ THORAWN 3,08
CHAR ENTRAINED 1,65
TOTAL 66,97
SULlDS ‘CCQ °0o2'
CLOSURE 107,95

H
3.46
16.87
11,49

31.0%

21,54
9.5h
0.07
Q.02

31,199

-0,01

97,96

0
11.11
133,92
16,48
1h1.50

71,99
17,12
5.08
0.72
152,91
-0.15

9,21

8 N
2,934 0,99

- 009.3
2,930 1,948

2,17% 19,015

0.0 0.0
0,660 0,009
0.177 0,004
5.032 19,64R

0,183 =0.011

96,998 seensae

#4 EXCLUDES CARBOH, HYDROGEN AND OXYGEN IN CATALVSY

* CATALYST BALANCE

ACID 8oL
POTASSIUM
(LRS/HR)
INPUTS
COALSCATALYST T
OUTPUTS
PR1 CHAR CARRYOVER 1.88
PRI PRODUCT wATEM 0.0
SOLILS W/D 9,%8
TOTAL be?b
ACCUMULAT 10N
PR] GASIF “117
CLOSUKEL
(OUTACCUM) 2 IN 99,32

H20 3S0L
POTASATIUM
(LAS/HK)

24h0

1.34
0,0
L L]

4,42

ol AP

3.1

cL
Net02

f.102

0,008
0,017

0.02%
0,013
11,027



YIELD Peniup 9. PRODUCT GAS PATA

* GASIF ] y
SIFIEH PHUDICT GAS (FROM FILTERS AND SCHURRFR) (DHY) YIELD PERIOD 3, MATERIAL AALANCES
HASOR COMPUNENTS, HuL X HINAKH CAMPUNENTS,  PPH
- He 8k, 2% cane V.0
gga ,2::° cans 0e0 ® GASJFIER HOLE RALANCFA
8 c3HA )
cia ag:zg (24 AR 00 GAS Py cenveomemmomenoHGLEN/HH
) ) . chg el LALL LI ET T LY T LY T YT T T Y YT Y-T PN
Ne 6,19 802 8] BYN GAS ¢ " 0 8 K
. H -
# GASIFIER DRODUCY GAS (INCLUDES UNRRACTED STEAM) cg { ?:533} 1,030 "':°e ) Bso * -
He 31,47 . e () B8 0 .. .
£o 4,49 € g g-g,q: 0.0 = 0.0 - .
gast. :1.?2 SCFH CHU/LA € FEED 19.92 STEAH ' . M = . 0.087
beil Hed  ( 8,370) o 16,7
oes 4 . g . +740 8,310 - -
2 ]
e o:gl s0L1DS INPUY . . LA=HOLEA/HR
L2 1 1 1 1 X 1 X 3 .I......-.'..Q.-.'..........--.ﬁ
& ENUILIBRIUM CONBYANTS COAL#CATALYAY 4 gea 3 235 6 29 ; y '
feaction et TuaL CORRFSPOND LNG . ’ 0694 0,052 0.0m1 0,181
vl UM DILJARIUN EAUILIARIUN
ACTIVE AED TEMP  ENPRESSION TFHPEWATURE TOTAL INPUT 3.298 31,577 10,094 0,092 0.138 0,133
(1295,6 F) | (0EG F)
GRAPHETESHIDE € HZ0SCO oH2  1,6923 §65017 =weon 1281.2 GAS autPUT coneeeeconan o R-UILEA/HR
GH‘FY t co‘“aatcoa."a '1550' .?.an? SPEER '[‘7.2 ¢ H------..-.--.oo-.--------
HETHAHATEON © CO#3H2ZCHGINZO  Q,.NT69 0.0807 womes (51,3 PRODULT GAS 0 8 N
OVERALL 120+ 2HAUICHAICOR 0. Y413 0,791 e  ( 5.239) o 10,869 o o o
s BATERIAL BALAKCES @ €0 { 0.74h) 0,736 - 0,786 © -
cHa  ( 2,691) 24691 104768 - - -
1HRUTS (LAS/HR) ouTPUTS (LBS/NA) co2  ( 1.916) 1,916 . 3.831 - -
i H2s ~ ( 0,068) . 0,136 . 0,068 -
GASIFIER (INCLUDES FILTER AND SCRUBRER) :53 f g.vol; - . - - 1,002
.0 - 0 1] - - 0
COAL ¢ CATALYST B3,b67 PRODUCY WATER 81.18 HeD  ( 4,142) . 9.484 0,732 . '3
STEAH 1%0,19 CHAR WIYHDRAWN 20,05
HAKEUP SYN GAS 90,42 CHAR ENTHAENEU 1.89 TOTAL  (16,050) S.392 30,85] 9.319 0,048 1.802
RECYCLE GAS 040 PRONUCT GAS (PRY) 159,51 s0L108
surput LA=HULES/H
TOTAL e’s.oﬂ . 'O'IL 274,60 ----------------.-E-.:.5...-...-.....-..“5-
ACCUMULATIDN 3,78 CLOSUKES (OUYCACC) /1N = 98,5% CHAR ENTHE c H 0 ) H r
) HAINED 0,137 0,02t 0,048 a !
PURRE GAS 0,0 CHMAR HW)THDRAWN 0:255 (‘:010 0 ?02 o oy o
. 0,021 0,001 U L1
OVERALL Ineny 215,08 OVERALL ODYPUY 274,60
GASIF ACCUM «3,76 CLOSURES ([IUT#ACC)IZIN  99,8% IOTAL 40109 0,398 0,091 0,237 0,027 0,001 0,160
10TAL OUTEDY S,7a2 20,942 N85 0,085 f.,408 U, )1sn
SYN GAS BALANCE ACCURLLAT 10N -
) @072 «0,ULE =0,087 sl UN6 N, 601 wif i
INPUYS (3CFH} AUTPITE tSCFH) e ' * $001 =LA
CLOSURE
SYH GAS YO GASIF 25%G.24 H24CO IH PRODUET GAS  22A9,53
H2 HUL X 64,70 Q168,44 H2 HOL X TR 1] 1986,37 (UNTEATCY /T, X WuA, 0 QA0 98,2 Q7,0 ssees 49,4
CO MM % §%,30  390.AC €U HOL % hebl 283,14 ,

.?".znwmm AR 85K  H2 BALANCE! 91.82%  CU RALANCES u. .
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POU YIELD PERIGD 10
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t ELGLISH UNTTS =

GASIFIER MATERIAL BALANCE

INPUT?S {LB/HR) SUTPUT: (LS/HRY

COAL*CATALYST 12t.64 - PRODUCT GAS 207.23
STEAM 203,69 PRODUCT WATER 140.11
SYN GAS $32.55 CHAR ENTRAINED 24.11
LHAR WITHDRAWN 10.79

TOTAL 384,88 TOTAL 382.24
CLOSURE: (DUTPUT+ACCUNM/INPLT) =100.0 %  ACCUMULATION c.64

SYN GAS BALANCE 2 a2 Xxt A XA R XX AX XX AR LA XL A LA XXX ARSI XX RRARRAARRR KR LA R XK

INPUT: " (SCFH) QuUTPLUT: (SCFH)
MAKE UP SYN GAS 3574 ,87 H2+CD IN PRODUCT.GAS 4032.83
RECYCLE STMN GAS 0.0

GASIFIER SYN GAS 4574.87

cLOSURE: OVERALLS: 8B2.2 % H2: 89,1 2 CO: 78,7 2%

rxxexex HYURQOGEN RBALANCE (SCFH wH2) TR AT R UXYGEN BALANCE (SCFK (2) ax»xzax

NPUTS vuTPUT: INPUT: ouTPLY
COAL+CAT 566.4 PRODUCT GAS 6230,.,4 COAL+CAT 149.8 PRODUCT 545 1087.5
STEAM 4416,.3 PG WATER 2950.8 STEAH 2208.1 PG wATER 147S.4
SYN BGAS 4219.9 CHAR ENTRND 20.4 SYll GAS 20S5.0 CHAR ENTRND 0.0
CHAR WTHODRK 1,0 CHAR WTHORN 0.0
TOTAL S5202.6 TOTAL 95202.6 TOTAL 2562.9 TOTAL 2%62.9
SLOSURE: (OUT/IN) = 100.0 % CLOSURE: (DUT/IN) = 100,.0 %

GASIFIER CARBON BALANCE

tNPUT: (LB/HR) OUTPUT: (LBE/HR)
COAL+CATALYST 76,07 PRODUCT GAS 78.73
STEAM 0.0 PRODUCT WATER 0.0
SYN GAS 13.8S CHAR ENTRAIKRED 8.00
CHAR WITHDRAWN 2.39

“OTAL 89,92 TOTAL 89.13
SLOSURE: (OUTPUT+ACCUM/INPUT) -=100.0 % ACCUMULATION 0.7%

rxkk2x SOQ3-FREE ASH BALAMCE (LB/HR) xaxzxaxssz A_.S, K BALANCE (LB/HR) stxzxxxx

HNPUT: QuUTPUT: INPUT: . QUTPUT:
COAL+CAT 21.54 CHAR ENTRNC 12,63 COAL+CAT B.S6 CHAR ENTRND S.48
CHAR WTHDRN 7.46 CHAR WTHDRN 2.548
TOTAL 21.54 TOTAL 20,10 TOTAL 8.56 TOTAL 8.02
:LDSURE 100.00 ACCUM 1.45 CLOSURE 100.060 ACCUM 0.54

BUILIBRRIUM CUONSTANT xtxxzadkxsdszd EFQUILI. ** TARGET %axx ACTUAL 22x EQUILI ==

CONSTANT CONDITIONS CONDITIONS TEMPERATURE
GRAPHITE+H2)0: € + H20SCO + H2 1.5vt4 1.2943 1.3261 1273.0
SHIFT $ CC» H2U=CO2+ H2 1.5981 1.5881 3.605% 1005.2

A-74




M Tl
AL

Cu *3InZamlielnyg
2C+2420=Cuo+Cue

v, us37
0.33%77

LL,0c47
0.2510

ta01990 1306, 5
0.1317

T CONDITIONS wasxzxxsrawxzrasrxsnansssdndns ACTUAL URNIT waxxzxzx TARGET =x=zx

GAS1FIEE TEMPERATURE
GASIFIER PRESSURE
BACKEND PRESSURE"

CARBON CONVERSION (GC ANALYSIS)

CARBON CONVERSION (GMC CUMP,)
GASIFICATION wATE
K/C ATOM RATIO

STEAM CONVERSIUN (H2u BALANCE)
STEAM CONVERSION (H2 BALAWNCE)
STEAM CONVERSION (02 BALANCE),

TOTAL CHa MADE (SCF CHd/LE C IN FEED)

cHa In DRY N2 FREE PRUDUCT 5aAS
S8ED PROUPERTIES

DENSITY
HEIGHT
D WEIGHT

SUPERFICIAL VELOCITY
S50LID RESIDENCE TIME

CONDITIGNS

(DEG F) 1281.2
(PSIA) 504.5
(PSIA) 116.2
&9 85.3

(z) B4.5
z). 42,8
0.210

(%) 33.2

(23 33.2

(%) . 33,2
15.92

oL %) 16.8
(LB/CFT) 1.3
(FEET) a8.7
(LR) 500.4
(FT/SEC) 0.495
(HOURS) 13,7

A-75
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1980 FOSX

GASIFIER MATERIAL BALANCE

INPUT: (LB/HR)
COAL+CATALYST 129,85
STEAM 192.18
S5YN GAS 77.14

“UTAL 399,19

ILOSUKE: {(QUTPUT+ACCUM/INPUT)

=100.0 %

Par

* ENGLISH UNTTS »

ouTPUT:
PRODUCT GAS
PRODUCT WATER
CHAR ENTRAINED
LHAR WITHDRA®WAL
TOTAL
ACCUMULATION

(LB/HR)
235.12
123.52
28.77
13.73
297.13
2.0e

SYMN GAS BALANCE * ot dt s A A X A A A R N A R R AN R AR A A S R A T T A IR P A A A XA SR A A A A AR T RRRRR

INPUT: (SCFH)
MAKE UP SYN GAS 5099.99
RECYCLE SYN GAS G.0

GASIFIER SYN GAS 5099.99

*LOSURE: UVERALL: 76.9 2 HZ23

79.5 %2 CO:

OuUTPUT:

{SCFH)

H2+CO0 IN PRUDUCT 6AS 3923.09

61.5 %

Qt** HYy RUGEN BALANCE (SCFH H2) txkxxrresrir DXYGEN RALANCE (SCFH 02) =aanxx

1300.7

0.0
0.0

2544.3

ARXRKRE

5.95
3.05
9.00

uT: UUTPUT: INPUTS CUTPUT
COAL+CAT»61b6,.7 PRODUCT G6AS 6449._.8 COAL+CAT 160.0 PRODUCT GAS 1243.6
TEAM a047,1 PG WATER 2601.4 STEAM 2023.5 PG WATER
SYN GAS a407.7 CHAR ENTRND e1.0 SYN GAS 360.8 CHAR ENTRND
CHAR WTHDRN 1.3 CHAR WTHDRN
TOTAL 9073.5 TOTAL 9073.5 TOTAL 2544_.3 TOTAL
‘LOSURES (DUT/IN) = 100,0 % CLOSURE: (OUT/IN) = 100.0 %
GASIFIER CARBON BALANCE
NPUT: (L3/HR) QUTPUT: (LB/HR)
CUAL+CATALYST 81.54 PRODUCT GAS 92.81
STEAM 0.0 PROGDUCT WATER 0.0
SYN GAS e3.30 CHAR ENTRAINED 8.99
CHAR WITHDRAWY 2.46
OTAL 104.848 TOTAL 104,25
LOSURE: (OUTPUT+ACCUM/INPUT) =100.0 % ACCUMULQ}ION 0.59
xtk*tk SO3-FREE ASH BALANCE (LB/HR) xxaxxsxaz* A_.S, K BALARCE (LB/HR)
NPUT: QuUTPUT: INPUTS: OUTPUT:
COAL+CAT 22.78 CHAR ENTRND 11,90 COAL+CAT 9.86 CHAR ENTRND
CHAR VITHDRN 9.64 CHAR WwTHDRN
TOTAL 22.78 TOTAL 21.54 TOTAL 9.486 TOTAL
LOSURE 100,00 ACCUM 1.25 CLOSURE 100,00 ACCUM

.ILIBHIUM CUNSTANT axxsawsrsaxss FQUILI. *2 TARGET »#=x* ACTUAL 222s EQUILI ==

0.4

-

CONSTANT CONDITIONS CONDITIONS TEMPERATURE
GRAPHITE+H20: € + HZ0=CO + H2 15548 1.,3382 2.0340 1313,0
SHIFT T CU+ HOG=CU2+ M2 1.5840. 1.5R40 3.072a 1G51.7

A-77



METHAGET: 18 2 (ot *3ngzHETeCira a5 Qa.udsS L.t 74 1392,
OVFRALL T 2C+2H20=Cu2+Crd 0.3364 02916 2214

INIT CORMGITIONS ansararssntasazavraeandnr ACTUAL UNIT sxxns TAHRGET aeae

CONDITIONS CONDITIONS
GASIFIER TEMPERATURE (DEG F) i284.8
GASIFIER PRESSURE (PSIR) $03.9
BACKEND PRESSURE - {PSIA) 290.3
CARBON CONVERSION (GC AWALYSIS) (%) 8S5.2
CARBON CONVERSIUN (LMC CONMP,) (2) B6.8 ———
GASIFI1CATION RATE (z) . 49,9
K/C ATOM RATIO D.243 ————
STEAM CONVERSION (H20 BALANCE) (z) 15,7
STEAM CONVERSION (HZ2 pALANCE) (zl 35.7
STEAM CONVERSION (02 BALANCE) . (z) : 3S.7
TOTAL €H4 MADE (5CF cHa4/LB C 1IN FEED) 17.81
cHa In DRY N2 FREE PRODUCT GAS (MOL 2) 22.7
BED PROPERTIES
BED DE#SITY (LB/CFT) 16.8
BED HEIGHT (FEET) 55,.2
BED WEIGNT (L8) 496 ,0
SUPERFICIAL VELOCITY (FT/SEC) U.494
SOLID RESIDENCE TIME (HOURS) 14,0
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* ENGLIOHE UNITS »

GADIFIER MATERIAL BALANCE

INPUTS (Ls/HR) ouTPUT: {(LB/HN)
COAL+CATALYST 120.31 PRODUCY GaS 231.59% -
STEAM - 194,26 ) PRUDUCT WATER 121.2%
SYN GAS 76.02 CHAR ENTRAINED 25.3u

. CHAR WITHDRAWN 13.5&

TOTAL 390¢.99 TDTAL 391.64

CLOSURE: (DUTPUT+ACCUM/INPUT) =100.0 2 ACCUMULATION ~1.0&

SYN GAS BALANMCE R AL AT XA N AT AR AN LRI AR TR IR AL ARI SRR AR TR TR AN R AR R

INPUT: (SCFH) OUTPUT: (3CFH)
MAKE UP SYN GAS 4461,52 He+CO IN PRODUCT GAS 3778.43
RECYCLE SYN GAS 0.0

GASIFIER SYN GAS g&61,52

CLOSURES OVERALL: 88,7 2 H2: 88.3 2 CO: 67.2 %

*hakex HYDRUGEN BALANCE (SCFH H2) strtaxzrateax OXYGEN BALANCE (SCFH N@) =xtzax

INPUTS: OUTPUT: . INPUT: OUuTPUY
COAL+CAT S56.6 PRODUCT GAS S&02.7 COAL+CAT 1438.2 PrODUCT GAS 1294,.°
STEAM 40Q1,.2 PG WATER 2553.7 STEAN 2045.6 PG WATER 1276.°
SYN GAS 3731.0 CHAR ENTRND 21.4 SYN GAS 377.9 CHAR ENTRND 0.0
CHAR STHDRN 1.3 CrnAR wTHDKN 0.0
TuTAL 8379.1 TOTAL B379.1 TOTAL 2571.& YOTAL 2571.8
CLOSUKE: (QUT/IN) = 10G.0 % CLOSURES (OUT/IN) = 100.0 %

GASIFIER CARBON BALANCE

INPUT: (LB/HR) OUTPUT: {(LB/7HR)
CUAL+CATALYST T7.77 PRODUCT GAS 88.50%
STEAM 0.0 PRODUCT wWATER 0.0
SYN GAS 2,33 CHAR ENTRAINED 10.23

CHAR WITHDRANN .61

TOTAL 102.09 TOTAL 102.39

CLOSURE: (OUTPUT+ACCUM/INPUT) =100.0 % ACCUMULATION «0,30

xxxsx& SO3-FREE ASH BALANCE (LE/HR) #xaxszssms A_S5, K BALAHCE (LB/HE) rakann

INPUT: QUTPUT: INPUT: OUTPUT:
CDAL+CAT 20.19 CHAR ENTRND 11,27 COAL+CAT 7,78 CHAR ENTRND S.2¢
CHAR WTHORN 9.54 ChAR wTHDRN 2e70
TOTAL 20,19 TOTAL 20.81 TOTAL 7.78 TOTAL 7.98
CLOSURE 100.00 ACCUM ~0.62 CLOSURE 100,00 ACCUM ~0.20

EQUILIBRRIUM COMSTANT stxsxiaxtaAszax EBUILY. *% TARGET #awax ACTUHAL *a2x EQUILI ==

CONSTARNT CORDITIONS CONDITIDNS TEMFPERATURE
GRAPHITE+H202 C + H20=CO + HR 1.48754 1.2728 2.3682 13528.4

SHIFT ¢ CO+ wi20=Cu2+ B2 1.6053 1.6053 2.b234 11020
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Cu +X42zrlrelm 0,965 0. U965 L0155 Tl 2
ei+erncl:zCiioerCnd $.357%¢ 0.2510 G.1094

T COGNDITIONS waxsnsaraxransasrannsans ACTUAL URIT wxxax TARGET =ww

. CONDITIONS CONDITIONS

GASIFIER TEMPERATURE (DEG F) 1279.4

GASIFIER PRESSURE (PSIA) S00.4
BACKEND PRESSURE . (PSIA) 290.3

CARBON CONVEKRSIUN (GC ANALYSIS) (2) 82.6
CARBON COHVERSIUN (GHMC COUMP.) 3 - 87.5 ————
GASIFICATION KATE T 57.7
K/C ATOM RATIU 0.211 ———
STEAM CONVEKSION (H20 BALANCE) (%) 37.6

STEAM CONVERSION (H2 GALANCE) (2) 37.6

STEAM CONVERSTON (02 BALANCE): (2) : 37.6
TUTAL CH4 MADE (SCF CH4/LB € IN FEED)_. 15.89
CHG IN DRY N2 FREE PRODUCT GAS (HOL 2) 20.5

BED PRUPERTIES

ED DENSITY (LB/CFT) 13.3

EC HEIGHT (FEET) 58.5

BED WEIGHT (LE) 418.5

SUPERFICIAL VELOCITY (FT/SEC) 0.aea

OLID RESIDENCE TIME (HOURS) 11.8
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GASIF1ER PRESSURE
BACKEND PRESSURE

CARBON CONVERSION
CARBON CONVERSION
GASIFICATION RATE
K/C ATOM RATVIO

STEAM CONVERSION
STEAM CONVERSION
STEAM CONVERSION

TOTAL CH4 MADE

CO +32xneg-tet 18
eC+2Hcu=CCP+Cn2

"GASIFIER TEMPERATURE

(6C ANALYSIS)

(Grc comr,)

{H20 BALANCE)
(H2 BALANCE)
(02 SALANCE)

(SCF CH4/LE C IN FEED)

CH4 IN DRY W2 FREE PRODUCT GAS

BED PROPERTIES

ED DENSITY
QED HE IGHT
ED WEIGHT

SUPERFICIAL VELOCITY
TOLID RESIDENCE TIME

t.0V13 -

t.2510

CONDITIONS
(DEG F) 1283.0
(PS1A) S01.1
(PS1IA) 290.3
(%) 84.8
{z) 91.0
(z) . 79,2
0.316
(%) 36.3
(2) 36.3
(2) . 36.3
- 16,38
(MOL Z) 19.4
(LB/CFT) 12.3
(FEET) S7.2
(LB) 375.4
(FT/SEC) 9.476
(HOURS) 12.8

A-83

G.C3133%
0.1765

CONDITIONS

1611,7

" TT CONDITIORS wxzxzaxanavnaxanzawdawsaxs ACTUAL UNIT #eezx TARGET 2w
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* FuftIsa UNITS =

GASIFIER MATERIAL BALANCE

INPUTS (LB/HR) DUTPUT: (LB/HR)
COAL+CATALYST 113.98 PRODUCT GAS 227.37
STEAM 197 .97 PRODUCT WATER 126.09
SYN GAS 76.S9 CHAK ENTRAINED 21l.28

. LHAR wITHDRAwN 13.85

TOTAL 388.54 TOTAL 2BB.58

CLOSUKE: (QUTPUT+ACCUMZINPUT) =100.0 2 ACCUMULATION -0.05

SYN GAS BALANCE o x it vtk A e R A Rk e A R R AR A R N A AR AR TR RN KT AR ARTR LS

INPUT: : (SCFH) OQUTPUT: (SCFH}
MAKE UP SYN BAS a569.01 . H2+CO IN PRODUCT GAS 3904.29
RECYCLE SYWN GAS G0

GASIFIER SYN GAS 4569.,01

CLOSURE: OVERALL: 85,5 %2 Hz: 90.2 Z LO0: 6l.6 %

#xxxex HYDPUGEN BALANCE (SCFH H2) sxsxsxwwxxes DXYGEN RALANCE (SCFr D2) zaxzax

INPUT: CUTPUTS: INPUTS DUTPUT
COAL+CAT 533.6 PRODUCT GAS S5867.¢ CUAL+CAT 1ag0.a PRODUCT GAS 1275.2
STEAM 4169.4 PG WATER 2655.6 STEAN 2084,7 PG WATER 1327.°
SYN GAS 3839.1 CHAR ENTRND 18.0 S5YN GAS 377.8 CHAR ENTRND D0
CHAR WTHDRN 1.3 CHAR WTHDRN 0.0
TOTAL 8S542.1 TOTAL 8542.1 TOTAL 2603,.0 TOTAL 2603.0
CLOSURE: (OUT/IN) = 100.0 % {LOSURE: (OUT/IN) = 100.0 %

L3

GASIFIER CARBON BALANCE

INPUT: (LB/HR) QUTPUT: (LB/HR)
COAL+CATALYST 72.23 PRODUCT GaS 85.%99
STEAM 0.0 PRODUCT HWATER 0.0
SYN GAS 26,33 CHAR ENTRAINED 79

CHRAR wWITHDRAWN 3.06

TOTAL 6.56 TOTAL 96.57

CLOSURE: (QUTPUT+ACCUM/INPUT) =100.0 2 ACCUMULATION -0.01

*xxxrx SO3-FREE ASH BALANCE {(LB/HR) #xxxxxxsx A.S, K BALALCE (LB/HR) XX AR

INPUT: BUTPUT: INPUT: ouUTPUT: -
COAL+CAT 20.28 CHAR ENTRND 10,75 COAL+CAT 7.91 CHAR ENTRHND 4,78
CHAR WTHDRNK 9.56 CHAR WTHORN .14
TOTAL 20.28 TOTAL 20,31 TOTAL 7 .91 TOTAL 792
CLOSUKRE 100,00 ACCUM -0.03 CLOSURE 100,00 ACCUM -0,01

EBUILIBRIUM CUNSTANT x*xxwwxaxxsxr EQUILI. =% TARGET *xxs ACTUAL =xxx+ EQUILI *=
CONSTART CORDITIUONS CONDITIONS TEMPERATURE
GRAPHITE+HZ2UuS: C + H20=C0L + HE 1.5279 1.3161 2.1432 1318.6
SHIFT 2 Cu+r HZ2O=CO2+ H2 1.5910 . 1.9910 2-%0uu 1070,%
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PATENT STATUS

This document, since it is transmitted in advance of patent clearance,
is made available in confidence solely for use in performance of work under
contract with the U.S. Department of Energy (DOE). This document is not
to be published or its contents otherwise disseminated or used for purposes
other than specified above before patent approval for such release or use
has been secured, upon request, from the DOE patent counsel.

DISCLAIMER

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United States
DOE, nor any of their employees, nor any of their contractors, subcontractors,
or their employees, makes any warranty, expressed or implied, or assumes any
Tegal 1iability or responsibility for the accuracy, completeness, or useful-
ness of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights.
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