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ABSTRACT

A Type IV Sustained Pilot Plant demonstration of SRC-II vacuum flash 
drum bottoms obtained from the liquefaction of Powhatan coal at Ft. 
Lewis, Washington was successfully completed at Texaco's Montebello 
Research Laboratory.

Approximately 83 tons of SRC-II residue were gasified during four pilot 
plant runs at 1200 and 600 psig. The longest continuous run was 127 
hours, and a total of 237 hours of operation was accumulated. Operating 
conditions were held substantially constant throughout the 
demonstrations. The dry syngas produced contained over 90 (vol) percent 
hydrogen plus carbon monoxide.

No major operating problems were experienced and all of the key phases 
of the gasification were demonstrated. Steady state operating 
conditions were obtained in all streams, and extensive environmental 
data were obtained.
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SUMMARY

A Type IV Sustained Pilot Plant Evaluation of SRC-II vacuum flash drum 
bottoms from the liquefaction of Powhatan Coal was successfully 
completed at Texaco's Montebello Research Laboratoy.

Approximately 83 tons of SRC-II residue were gasified by reacting with 
pure oxygen and steam in a high pressure Texaco pilot plant reactor 
during four runs. In the first three runs the residue was gasified at 
1200 psig, while in the fourth run, the residue was gasified at 600 
psig. The runs lasted from 7.4 to 126.9 hours each and a total of 236.7 
hours of demonstration was accumulated. On the average, the SRC-II 
residue contained 65 (wt) percent carbon and 27 (wt) percent ash. It was 
fed to the Texaco gasifier as a molten fluid which was diluted with five 
percent of a coal based heavy distillate for viscosity control. The 
residue feed rate and the steam/residue ratio were held substantially 
constant throughout the run, while the oxygen/residue ratio was slightly 
varied to maintain smooth operating conditions. The oxygen/residue 
ratio was varied between .72 and .84 (avg. ■* .79) pounds/pound. The 
conversion of carbon to syngas varied from 98.3 percent to 99.8 percent 
(avg ■ 99.3 pet.). An average of 29.4 standard cubic feet of hydrogen 
plus carbon monoxide was produced per pound of residue feed. The 
steam/residue ratio was held substantially constant at .45 pounds/pound.

The gasifier temperature was maintained within the range 2300°F to 
2800°F. The cold gas efficiency varied between 77 percent and 83 percent 
with an average of 80 percent.

The ash was recovered as coarse slag, lockhopper fines and char. The 
ratio of lockhopper fines to coarse slag was higher than that obtained 
during the previous Type II evaluation. It varied from 13.6 to 1.9, 
averaging 4.7 pounds per pound. The ratio of char to coarse slag 
averaged 0.28 pounds per pound. The carbon content of the coarse slag 
was under 0.2 (wt) percent; the carbon content of the lockhopper fines 
varied between 0.6 percent and 5.6 percent depending on operating 
conditions. The carbon content of the char varied between 1.5 percent 
and 4.5 percent.

Steady state conditions were reached in all process streams, and exten­
sive analytical testing was completed.

No major problems were encountered in melting and pumping the residue.
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INTRODUCTION

Objective

The objectives of a Type IV pilot plant demonstration are to establish 
equilibrium conditions In all streams, to demonstrate sustained oper­
ation with the selected residue and to confirm the design basis. The 
dembnstration consists of a 7-10 day sustained gasificaton run during 
which up to 100 tons (500 barrels) of the selected coal liquefaction 
residue are gasified at a pressure between 350 and 1200 psig. Operating 
conditions are to be maintained substantially constant throughout the 
run. The demonstration provides information which can serve as the 
basis for a commercial design.

Background
Almost all coal liquefaction processes, which are being developed to 
reduce our dependence on foreign oil, require hydrogen or synthesis gas 
(a mixture of hydrogen and carbon monoxide) to solubilize the coal. In 
order to obtain a favorable product yield in such a coal liquefaction 
plant it is desirable to produce the needed hydrogen or synthesis gas 
primarily from the residue fraction of the coal. This material, 
together with the inorganic ash and some fraction of the converted coal, 
may be recovered in various forms depending on the particular process. 
Some of these streams are fluid at elevated temperatures and will make 
excellent feedstocks for gasification using te Texaco Synthesis Gas 
Generation Process to produce synthesis gas or hydrogen*

Texaco developed the non-catalytic partial oxidation process in the late 
1940's to convert natural gas to synthesis gas which was then reacted 
with steam to form additional hydrogen. Further developments enabled 
the use of light oils, residual oils and asphalts as feedstocks. Texaco 
has carried out work that has demonstrated the feasibility of gasifying 
coal-water slurries.

Exploratory pilot plant runs conducted in the summer of 1975 demonstrated 
the feasibility of gasifying pumpable coal derived residues which 
contained as much as 28 percent ash.

In June, 1976, a contract was awarded to Texaco by the U.S. Department 
of Energy (DOE) which provided for three levels of testing to be 
completed on residual materials from DOE sponsored coal liquefaction 
projects. In September, 1979, the contract was extended and modified to 
include a fourth level of testing. The four types of tests are shown in 
Table I followed by a brief description of each.
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Table I

Test Definitions

Test
IZE*

I

Description
Max Sample 

Size
Min. No 

of Samples
Max. No. 
of Samples

Laboratory Evaluation 20 lbs 4 25

II Preliminary Pilot
Plant Evaluation

20 bbls 0 8

III Extended Pilot Plant 
Evaluation

200 bbls 0 8

IV Sustained Pilot Plant 
Demonstration

500 bbls 0 4
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The Type I evaluation will determine the chemical composition and 
physical properties of each material. On the basis of these results, 
the mode of feeding the material to a Texaco gasifier will be selected 
and the gasification conditions, yields and product gas composition will 
be estimated. An assessment of the suitability of the material for 
further testing will be made.

The Type II evaluation will consist of a preliminary pilot plant test in 
which approximately 20 barrels of the candidate feedstock will be 
gasified. This short pilot plant evaluation will confirm the operability 
of the process on the candidate feedstock and permit refining the 
estimates of preferred processing conditions, product gas yield and 
composition. Unexpected operating problems will be identified.

The Type III evaluation will consist of an extended series of runs in 
which approximately 200 barrels of the candidate feedstock will be 
gasified. Operating conditions will be varied to further define the 
optimum. Definitive heat and material balance data will be obtained. 
The testing will provide information which will serve as the basis for 
an analysis of thermal efficiency and operability of the particular 
liquefaction process which the material is derived.

The Type IV evaluation will consist of a long sustained gasification run 
in which approximately 500 barrels of the candidate feedstock will be 
gasified. Operating conditions will be held substantially constant 
throughout the run. The demonstration will provide information which 
will serve as the basis for a commercial design.

All materials received will be given a Type I evaluation. Pilot plant 
evaluations will be performed only on the most promising materials.

A Type I Laboratory Evaluation of a 20-pound sample of SRC-II vacuum 
flash drum bottoms from the liquefaction of Powhatan coal was completed 
in March, 1979. The sample was judged to be a suitable feedstock for 
the Texaco Synthesis Gas Generation Process (Ref. DOE Report FE-2247-21).

A Type II preliminary pilot plant evaluation of SRC-II vacuum flash drum 
bottoms from the liquefaction of Powhatan coal at Ft. Lewis, Washington 
was completed in January, 1979. During this evaluation about 7.5 tons 
of SRC-II vacuum flash drum bottoms were successfully gasified in a 
single 15 hour pilot plant run at 350 psig. Data obtained from the run 
are reproduced from DOE report Fe-2247-24 in Appendix A.

The Type IV Sustained Pilot Plant Demonstration Run of SRC-II vacuum 
flash drum bottoms from the liquefaction of Powhatan coal at Ft. Lewis, 
Washington was completed in February, 1980. The results of this 
evaluation are discussed in this report.
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Scope

This report covers work performed at Texaco's Montebello Research Labor­
atory under contract DEAC 01-76ET10137(formerly EX-76-C01-2247) with the 
United States Department of Energy (DOE) during the priod January 1980 
through February 1980.

Specifically, the work includes a Type IV Sustained Pilot Plant Demon­
stration of SRC-II vacuum flash drum bottoms from the liquefaction of 
Powhatan coal. Three gasification runs were completed at 1200 psig and 
a fourth gasification run was completed at 600 psig. All runs were com­
pleted in the Texaco High Pressure Pilot Plant gasifier.
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PROCESS DESCRIPTION

The Texaco Synthesis Gas Generation Process Is a non-catalytic Partial 
Oxidation Process that Is based on certain reactions between oxygen and 
hydrocarbons that take place at high temperature to produce synthesis 
gas composed primarily of hydrogen and carbon monoxide. The reactions 
occur when the hydrocarbon and a deficiency of oxygen are Introduced 
under pressure Into a refractory lined vessel.

In order to control both the temperature -and the conversion of hydro­
carbon to gas, steam or liquid water Is often added to the reactor. 
Gasification efficiency If enhanced to the degree that the steam-carbon 
reaction can be made to take place.

The high temperature synthesis gas produced In the gasifier can be 
treated In one of two ways. It can be quenched directly in water, which 
saturates the syngas with water vapor so that no additional steam is 
required for water-gas shift conversion, or it may be routed through a 
synthesis gas cooler, which produces a separate stream of high pressure 
steam. Both modes are being used in commercial operations. The direct 
water-quench approach is often favored in hydrogen and ammonia plants.

The quenched or partially cooled synthesis gas is scrubbed with water to 
remove any entrained char and then processed further depending on the 
end product desired.

A block diagram of a plant designed to produce hydrogen from coal lique­
faction residue is shown in Figure 1.

The scrubbed synthesis gas is reacted with steam in a shift converter to 
produce additional hydrogen. All of the sulfur in the gas after shift 
conversion is in the form of H2S or COS and is removed along with C02 in 
one of several commercially available processes. The sulfur is then re­
covered in a conventional manner. The small amount of residual CO re­
maining In the product hydrogen may be eliminated if necessary by 
methanation, copper liquor scrubbing, or nitrogen washing.

Any char produced in the gasifier is washed from the gas by quenching 
and scrubbing with water. The char-water slurry is then allowed to 
thicken by settling, or by the use of centrifugal force. Depending on 
its carbon content, the char may be recycled to the process after some 
further preparation, or disposed of with the slag.

The slag produced in the gasifier is quenched with water and removed 
through a lockhopper system. After dewatering, the slag is sent to 
disposal.
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A blowdown stream of water Is maintained to limit the buildup of dis­
solved solids in the circulating water streams. This blowdown stream, 
which normally represents only a small fraction of the circulating 
water, may be sent to a water treatment plant prior to reuse.

In the Texaco Synthesis Gas Generation Pilot Plant, only the direct 
quench mode of operation is used.
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PILOT PLANT PROCESS FLOW
Figure 2 is a process flow diagram of the Texaco gasification pilot 
plant at the Montebello Research Laboratory. The pilot plant consists 
of seven sections; the residue preparation and feed system, the oxygen 
feed system, the steam feed system, the gasifier, the slag removal 
system, the char recovery and water recycle system and the syngas treat- 
ment system. The flow rate of each gaseous and liquid stream is 
recorded during every run.

Residue Preparation and Feed System

The residue feed is pulverized to -hi inch in a hammer mill, after which 
it is pneumatically transferred to a feed bin. From the feed bin it is 
charged by a screw feeder to a 1300 gallon melt tank at a rate of 
approximately 1000 pounds per hour, and melted at a temperature of about 
500°F under a nitrogen blanket. The melt tank is agitated and a pool of 
molten residue is maintained in the melt tank at all times. When 
necessary, solvent may be added to the melt tank to reduce the viscosity 
of the molten residue to an acceptable level for pimping into the 
gasifier. From the bottom of the melt tank, the molten residue is 
circulated through a heat exchanger, heated to about 523°F, and then 
returned to the top of the melt tank. This is done to allow the hot 
molten residue to mix with the dry residue feed to speed the melting 
process.
The melted residue is Intermittently screened and transferred from the 
melt tank to a 1000 gallon day tank which is mounted on a scale to allow 
monitoring the charge rate. From the bottom of the day tank, the molten 
residue is circulated continuously through a line strainer past the 
suction of the high pressure residue charge pump and back to the top of 
the day tank. This is done to Insure that a positive pressure is main­
tained at all times at the suction of the high pressure residue charge 
pump. The day tank is also blanketed with nitrogen during each run.

The molten residue is pumped to the gasifier under pressure at a con­
stant rate using a positive displacement plunger pump fitted with ex­
ternal ball check valves. The piping between each check valve assembly 
and the corresponding pump cylinder is filled with a clean purge solvent. 
An auxiliary pump is utilized to maintain a small purge rate (±2Z of 
residue feed rate) of fresh solvent into each connecting pipe to prevent 
molten residue from diffusing back to the charge pump cylinders.

Oxygen Feed System

Liquid oxygen of 99.9 percent purity is stored on site. The oxygen is 
pumped up to the desired pressure and vaporized before feeding to the 
gasifier. The flow rate of gaseous oxygen is measured with a conven­
tional orifice, recorded, and controlled at the desired flow rate during 
each run. A steam heater is used to heat the oxygen to approximately 
300aF prior to metering* to insure a steady temperature at the orifice.
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Steam Feed System

Steam is generated on site at the desired pressure using a gas fired 
vaporizer. The charge rate is controlled by pumping a constant weight 
of boiler feed water to the vaporizer using a positive displacement 
pump. The flow rate is determined by weighing out of the feed tank.

Pilot Plant Gasifier
Steam, molten residue and oxygen are fed at constant, predetermined flow
rates to a proprietary Texaco burner from which the streams enter the 
gaaif.ter at the desired pressure and mass ratio.

The pilot plant gasifier is a 5 ft diameter vessel which is divided 
internally into two sections. The top section is lined with a 
refractory material specifically designed to withstand the severe 
operating environment expected; In this section, the partial oxidation 
reactions take place. The lower section is a quench vessel. A reservoir 
of water is maintained in the bottom of this vessel at all times. 
Syngas leaving the top section of the gasifier passes through a water 
cooled dip tube into the water in the quench vessel. Slag, and most of 
the char, carried with the syngas remain in the water. The saturated 
syngas is removed from the gas space above the water. Water is 
continuously injected into the quench vessel to replace water lost by 
evaporation and solids removal. The gasifier is designed to operate at 
a maximum pressure of 80 atmospheres (1200 psig).

Slag Removal System
Molten slag, which forms during the gasification of the residue, is 
carried into the quench chamber with the syngas. Upon contacting the 
reservoir of water in the quench chamber, the molten slag solidifies. 
The slag forms sand-like grains, spheres and teardrops that vary in size 
from a few microns up to one half inch depending on the operating 
conditions. Slag is removed from the bottom of the quench chamber 
during each run with a lockhopper system.

The slag and water which are removed through the lockhopper system are 
ducted to a dewatering screen where the slag is separated into coarse 
and fine fractions. The coarse fraction is collected and weighed as a 
solid with less than 10 percent moisture. The fine fraction is 
collected and allowed to concentrate for later weighing, sampling and 
disposal.

Char Recovery and Water Recycle System
During the gasification process, a small amount of char is formed which 
must be removed and recycled when practical. Most of this material is 
removed from the syngas in the water reservoir at the bottom of the 
quench chamber. The char is less dense than slag and tends to remain 
dispersed in the water.
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A continuous side draw-off of char-water slurry is maintained during 
each run. The slurry is cooled and sent to a settling vessel where it 
is allowed to thicken for later removal, weighing, sampling, and 
disposal.

The clarified water off the top of the settling vessel is recycled to 
the process.
Final traces of char are removed in a scrubber in which the syngas is 
contacted with additional water. The dilute char-water is collected in 
a scrubber knockout pot from which it is continuously withdrawn and 
combined with the quench water-char slurry in the settling vessel.

Syngas Treatment System

The saturated syngas is removed from the gas space above the water in 
the gasifier quench chamber and fed through an orifice scrubber into a 
scrubber knockout pot. Water sprayed into the orifice scrubber removes 
final traces of char from the syngas. The syngas is then cooled to 
condense and remove most of its water content, reduced in pressure, 
metered with a conventional orifice, sampled and flared. A back 
pressure controller on this line maintains a steady gasifier pressure at 
the desired level.

12



FEEDSTOCK PROPERTIES

Residue

The residue was received in 55 gallon steel drums from the SRC-II pilot 
plant at Ft. Lewis, Washington. It was in the form of brittle solid 
flakes, approximately one quarter inch thick. Samples were taken peri­
odically from random drums and analyzed. The results of these analyses 
are presented in Table II. The as-received residue had an average 
carbon content of 64.6 percent and an average ash content of 27.2 
percent.
The residue was crushed in a hammer mill to minus one quarter inch size 
and periodically charged to a melt tank where it was melted under a 
nitrogen atmosphere at 500-525eF. Each melt tank charge of residue was 
diluted with approximately five weight percent heavy distillate to 
reduce its viscosity to an acceptable level for pumping to the gasifier. 
This small amount of solvent has a negligible effect on the residue 
properties, except for viscosity, and will not effect the gasification 
efficiency. In a commercial plant, were residue is expected to be fed 
to the Texaco gasifier at a temperature of 600-650°F,no solvent dilution 
should be required. The heavy distillate was obtained from the Fort 
Lewis pilot plant where it was produced during operation in the SRC-I 
mode.
Molten, diluted residue was charged periodically from the bottom of the 
melt tank to a day tank which was held at 515-525°F under a nitrogen 
atmosphere. From the day tank the residue was charged continuously to 
the gasifier. Samples of diluted residue were obtained from the day 
tank prior to beginning each run and during each run. The results of 
thse analyses are presented in Table III.
Although there were only four runs completed, data were obtained during 
the operation on a daily basis. Therefore each run was divided into 
lettered data periods for purposes of presenting the data collected. In 
those instances when operating conditions changed significantly during a 
single day, the data period was divided into two numbered sub-periods as 
listed on Table III and subsequent Tables.
On the average, the diluted SRC-II residue contained 66.0 weight percent 
carbon and 26.0 weight percent ash. The diluted residue contained 2.75 
weight percent sulfur and only negligible amounts of oxygen. At 450°F 
its average viscosity was 1287 centipose while at 500#F its average vis­
cosity was 470 centipolse. The suspended solids were finely divided and 
evenly dispersed and showed no tendency to settle at operating 
temperatures.

Purge Solvent
A purge solvent was used to prevent molten residue from contacting the 
packing on the residue charge pump. This solvent was Injected at a rate 
of approximately two (wt.) percent of the residue feed rate. The 
solvent used was the same heavy distillate from the Ft. Lewis Pilot 
Plant that was charged to the melt tank for viscosity control.

13



Table II
Analysis of As-Received SRC-II Residue From Powhatan Coal

Run 3 4 4, h 4 Avg. gh-1

Wt. Pet.

C 64.84 64.34 65.91 63.31 66.11 63.34 64.64 1.21
H 3.74 3.58 3.92 3.63 3.97 3.72 3.76 0.16
N 1.24 1.24 1.29 1.11 1.18 1.28 1.22 0.07
S 2.63 2.79 2.90 3.02 3.08 2.91 2.89 0.16
Ash 27.08 27.59 25.71 28.93 25.63 28.40 27.22 1.36
0(By Diff) 0.47 0.46 0.27 0.00 0.03 0.35 0.27 0.21

HHV(Btu/Lb) 11536. 11178. 11730. 11127. 11612. 11138. 11387. 270.



Table III

Analysis of Dilated SRC-II Residue From Run Tank

Run LA LB JC 2 3A 3B.1 3B.2 3C 3D

Ultimate
Analysis
Wt, Pet.

C 67,93 65.82 65.80 66.62 68.11 66.27 65.98 66.22 66.46
H 4.24 3.91 3.75 3.93 4.25 3.91 3.62 3.90 3.93
Ash 24.01 26.04 26.15 25.30 24.00 25.94 25.94 25.56 25.39
S 2.58 2.64 2.54 2.54 2.50 2.65 2.72 2.76 2.77
N 1.24 1.25 1.26 1.22 1.14 1.17 1.18 1.19 1.15
0(By diff) 0.00 0.34 0.50 0.39 0.00 0.26 0.56 0.37 0.30
Cl 35 PPM

True
Viscosity
Centipoise

at

450°F 1480 760 478 1310 1690
500°F 487 261 190 397 521
550°F 207 134 109 192 165



Table III (Cont'd)
Analysis of Diluted SRC-II Residue From Run Tank

Run 4A 4B.1 4B.2 4C 4D 4E.1 4E.2 4F AVG

Ultimate
Analysis
Wt. Pet.

C 66.73 66.16 65.57 65.38 65.38 64.73 64.41 64.50 66.0 0.98
H 3.91 3.99 3.86 3.86 3.85 3.83 3.81 3.73 3.89 0.16
Ash 25.26 25.93 26.35 26.61 26.58 27:30 27.73 27.61 25.98 1.05
S 2.68 2.84 2.78 3.04 3.03 3.00 2.88 2.87 2.75 0.17
N 1.30 1.08 1.15 1.11 1.16 1.14 1.13 1.29 1.18 0.065
0(By diff) 0.12 0.00 0.29 0.00 0.00 0.00 .04 0.00 0.20 0.20
Cl 35 PPM 35 PPM 35 PPM 35 PPM 35 PPM

True
Viscosity
Centipoise
at

450°P 1095 1085 1785 1345 1845 1287 444
500°F 341 368 577 600 603 821 470 181
550°F 183 178 250 268 269 348 209 69



Properties of the solvent are summarized in Table IV. The heavy 
distillate had an initial distillation temperature of 546 deg. F and a 
specific gravity of 1.087.
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Table IV

Analysis of Heavy Distillate Purge Solvent 
From Ft. Lewis, Washington

Ultimate Analysis

C
H
N
S
Ash
0(By Diff)

Distillation ASTM

IBP
5%
10%
20%
40%
60%
80%
EP
SP Gr 60/60

Wt. Pet.

85.32
7.19
1.3
1.5
.02

4.67

D86 @ 760 mnlHg *
546°F
559°F
5678F
5808F
607°F
638°F
697°F
7008F

1.087

Data From P&M Coal Mining Company, Sample 1667



DATA TREATMENT

Because of inherent errors associated with metering flow rates, reading 
scales, and obtaining representative samples of the various solids and 
slurries involved in the process, raw pilot plant data should be 
adjusted in some manner to close all of the material balances. This 
should be done before the data can be used for design purposes with 
confidence.

All of the material balance data reported in the following section have 
been processed by computer to obtain 100 percent recoveries for each of 
the major elements and for the ash. Each stream and the analysis of 
each stream was varied in relation to its known standard error until 
closure of all material balances was obtained with a minimum total 
deviation. This usually results in very minor changes to be measured 
variables. In the data reported here, however, it was discovered that 
gross errors in the measurement of the residue and oxygen feed rates had 
occurred in all runs. In order to obtain reasonable material balances 
it was necessary to decrease the measured oxygen feed rate by five per­
cent. This has been done to all of the data reported n Appendix C as 
raw data. No explanation could be found for threse errors. The dry 
syngas rate was confirmed by metering through two orifice runs in 
series.

It is assumed that the measured amounts and concentrations of char-water 
slurry and fine slag-water slurry were relatively accurate. Any 
significant correction to the ash balance required was made to the 
recovered coarse slag. Since the coarse slag contained very little 
carbon, this material had no effect on any of the other material 
balances.
The standard errors used to prepare the material balances are listed in 
Table V. Computer balanced data are included in Appendix B and the 
adjusted raw pilot plant data are Included in Appendix C.



Table V

Standard Errors Used to Prepare 
Material Balances

Stream Std Error%

Oxygen Feed Rate 2.5%

Residue Feed Rate 2.5%

Steam Feed Rate 2.5%

Syngas Flow Rate 2.5%

Char Recovery Rate 50%

Flash Gas Flow Rate 15%

Component Analysis In Residue Except Oxygen 2%

Oxygen 5%

Component Analysis In Syngas, Except C02 2%

C02 5%

Component Analysis In Flash Gas,

Except H2, CO and C02 2%

H2 & CO 5%

C02 10%
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DISCUSSION AND RESULTS OF PILOT PLANT DEMONSTRATION RUNS

Operating Experience & Material Balances

Four runs were completed in the Texaco high pressure residue 
gasification pilot plant charging molten SRC-II vacuum flash drum 
bottoms from the liquefaction of Powhatan coal. The runs lasted 43 
hours, 7 hours, 60 hours and 127 hours respectively for a total 
accumulated on stream time of 237 hours. Approximately 83 tons of 
SRC-II residue were gasified. The first three runs were carried out at 
1200 psig while the last run was carried out at 600 psig.

The feed streams were: molten SRC-II residue, steam and oxygen. The 
product streams were: dry synthesis gas, water flash gas, slag and char.

The properties of the SRC-II residue were discussed in a previous 
section. Process steam was generated on site at 1500 psig and fed to 
the gasifier at a temperature betwen 690°F and 750°F. Oxygen was 
available on site at a purity of approximately 99.9 percent.

The properties of the product streams will be discussed individually in 
the following sections.

The initial objective of the test was a sustained run of 7 to 10 days 
duration at steady operating conditions.
On the average, one pound of diluted residue gasified produced 29.4 
standard cubic feet of CO plus H2. ‘ An overall conversion of 99.3 
percent was achieved with 0.785 pounds of oxygen per pound of diluted 
residue. The steam to residue feed rate of 693 pounds per hour. The dry 
syngas produced contained over 90 volume percent CO + H2 with an average 
CO/H2 ratio of 1.52.
The cold gas efficiency averaged 79.7 percent, but was as high as 82.5 
percent during the first run. During the latter runs oxygen in excess 
of the amount needed to achieve complete conversion was required to 
raise the gasifier temperature. The gasifier was operated within the 
temperature range 2300-2800°F.

Table VI summarizes the important material balance data obtained during 
each pilot plant run. For purposes of data analysis each run was 
divided into lettered 24 hour data periods. In those few runs where 
significant changes in operation occurred within a 24 hour data period, 
the data were divided into two numbered sub-periods.

Referring to Table VI, 99 percent of the input mass is accounted for by 
the output streams listed. The missing one percent is assumed to be H2S 
and NH3 that are required to close the material balances but were not 
measured during the runs. The fuel analysis shown includes the approxi­
mately two percent purge solvent that was added at the charge pump.
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Table VI

Computer Balanced Data From Gasification of
SRC-II Coal Liquefaction Residue From Powhatan Coal

Run Number 1A IB 1C 2
Data Period, Hrs 11.6 24.0 7.3 7.4
Gasifier Pressure, psig 1200. 1191. 1200. 1200.
Charge to Gasifier

Fuel Rate * , Lb/Hr 716. 727. 726. 709.
Steam Rate , Lb/Hr 312. 312. 311. 311.
Oxygen Rate , Lb/Hr 571. 530. 521. 553.
Total Charge , Lb/Hr 1599. 1569. 1558. 1573.

Output From Gasifier
Dry Product Syngas , Lb/Hr 1252. 1223. 1215. 1212.
Flash Gas , Lb/Hr 33. 34. 34. 34.
Char , Lb/Hr 4. 4. 4. 9.
Coarse Slag , Lb/Hr 10. 10. 10. 18.
Lockhopper Fines , Lb/Hr 132. 124. 130. 198.
Missing Ash , Lb/Hr 19. 51. 51. (-40.)
Water in Syngas , Lb/Hr 132. 106. 100. 142.

Total Output , Lb/Hr 1582. 1552. 1544. 1573.

Analytical
Fuel Analysis, Wt. Pet.

C 68.9 66.5 66.3 67.1
H 4.4 4.0 3.8 4.0
N 1.2 1.2 1.2 1.2
S 2.5 2.6 2.5 2.5
Ash 22.7 25.2 25.5 24.7
0(By Diff) 0.3 0.5 0.7 0.5

Carbon Conversion (Wt. Pet.) 99.5 98.9 98.5 98.3

Dry Product Syngas Analysis, Vol. Pet.
H2 37.01 37.73 37.73 36.68
CO 55.35 54.44 54.05 54.07
C02 7.05 7.19 7.60 7.90
N2 0.02 0,00 0.00 0.50
H2S 0.37 0.44 0.40 0.58
COS 0.04 0.05 0.04 0.05
CH4 0.13 0.12 0.15 0.19
A 0.03 0.03 0.03 0.03

SCF (H2+C0)/Lb Fuel 31.4 30.4 30.0 29.8

*Fuel=Diluted Residue From Charge Tank Plus Solvent Purge

22



Table VI (Cont’d)

Computer Balanced Data From Gasification of 
SRC-II Coal Liquefaction Residue From Powhatan Coal

Run Number 3A 3B.1 3B.2 3C 3D
Data Period, Hrs 8.2 8.0 16.0 24.0 3.3
Gasifier Pressure, psig 1194. 1198. 1198. 1195. 1191.
Charge to Gasifier

Fuel Rate * , Lb/Hr 714. 703. 678. 675. 673.
Flash Gas , Lb/Hr 315. 314. 316. 315. 319.
Char , Lb/Hr 602. 562. 525. 528. 528.
Total Charge , Lb/Hr 1631. 1579. 1519. 1518. 1520.

Output From Gasifier
Dry Product Syngas , Lb/Hr 1255. 1203. 1159. 1150. 1147.
Flash Gas , Lb/Hr 34. 36. 36. 35. 35.
Char , Lb/Hr 10. 6. 5. 5. 5.
Coarse Slag , Lb/Hr 57. 53. 49. 49. 50.
Lockhopper Fines , Lb/Hr 95. 100. 91. 90. 94.
Missing Ash , Lb/Hr 10. 23. 29. 27. 20.
Water in Syngas , Lb/Hr 153. 142. 138. 147. 153

Total Output ,

Analytical

Lb/Hr 1614. 1563. 1507. 1503. 1504.

Fuel Analysis, Wt. Pet.
C 68.5 66.5 66.5 66.8 67.0
H 4.3 4.1 3.7 4.0 4.0
N 1.1 1.2 1.2 1.2 1.2
S 2.5 2.6 2.7 2.7 2.7
Ash 23.5 25.5 25.2 24.9 24.7
0(By Diff) 0.1 0.1 0.7 0.4 0.4

Carbon Conversion (Wt. Pet.)

Dry Product Syngas Analysis, Vol.

99.1
Pet.

99.5 99.5 99.5 99.5

H2 36.00 36.37 36.31 36.18 36.20
CO 54.03 53.70 53.92 54,95 •4.97
C02 9.38 9.31 8.96 8,17 8.13
N2 0.00 0.01 0.24 0.06 0.06
H2S 0.40 0.40 0.36 0.42 0.42
COS 0.04 0.05 0.05 0.03 0.03
CH4 0.12 0.13 0.13 0.17 0.17
A 0.03 0.03 0.03 0.02 0.02

SCF (H2+C0)/Lb Fuel 29.8 29.2 29.2 29.5 29.6

* Fuel-Diluted Residue from Charge Tank Plus Solvent Purge
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Table VI (Cont'd)

Computer Balanced Data From Gasification of 
SRC-II Coal Liquefaction Residue From Powhatan Coal

Run Number 4A 4B.1 4B.2 4C 4D 4E.1 4E.2 4F
Data Period, Hrs 8.1 11.0 13.0 24.0 24.0 13.0 11.0 22.8
Gasifier Pressure, psig 600. 600. 600. 600. 600. 600. 600. 600.

Charge to Gasifier
Fuel Rate * Lb/Hr 684. 685. 675. 669. 688. 709. 703. 690.
Flash Gas Lb/Hr 315. 309. 309. 315. 315. 315. 316. 311.
Char Lb/Hr 552. 539. 533. 534. 543. 559. 568. 557.

Total Charge » Lb/Hr 1551. 1533. 1517. 1518. 1546. 1583. 1587. 1558.

Output From Gasifier
Dry Product Syngas » Lb/Hr 1163. 1161. 1148. 1133. 1173. 1206. 1201. 1185.
Flash Gas Lb/Hr 33. 32. 31. 27. 22. 19. 20. 24.
Char » Lb/Hr 21. 20. 18. 17. 9. 4. 3. 13.
Coarse Slag » Lb/Hr 60. 60. 58. 43. 52. 44. 44. 9.
Lockhopper Fines » Lb/Hr 90. 85. 78. 118. 116. 155. 151. 155.
Missing Ash » Lb/Hr 3. 14. 23. 3. 5. (-12.) (-7.) 8.
Water in Syngas Lb/Hr 167. 150. 153. 169. 158. 160. 166. 160.

Total Output • Lb/Hr 1537. 1522. 1509. 1510. 1535. 1576. 1578. 1554.

Analytical
Fuel Analysis, Wt. Pet

C 66.6 66.5 66.2 65.7 65.9 65.4 65.2 65.4
H 4.1 4.1 3.9 4.0 3.9 3.9 3.9 3.8
N 1.3 1.1 1.2 1.1 1.2 1.1 1.1 1.3
S 2.7 2.8 2.7 3.0 3.0 3.0 2.8 2.8
Ash 25.1 25.4 25.6 26.1 25.9 26.5 26.8 26.6
0(By Diff) 0.2 0.1 0,4 0.1 0.1 0.1 0.2 0.1

Carbon Conversion (Wt. Pet.) 99.4 99.4 99.4 99.2 99.5 99.3 99.3 99.8

Dry Product Syngas Analysis, Vol. Pet.
H2 35.27 36.16 35.63 35.51 35.42 35.40 35.11 35.15
CO 55.74 55.40 55.14 54.82 55.27 55.00 54.05 54.17
C02 8.18 7.66 8.36 8.67 8.38 8.42 9.79 9.35
N2 0.11 0.08 0.12 0.22 0.14 0.36 0.26 0.53
H2S 0.57 0.56 0.62 0.65 0.67 0.70 0.71 0.71
COS 0.04 0.04 0.04 0.04 0.03 0.03 0.04 0.04
CH4 0.06 0.07 0.06 0.06 0.06 0.06 0.01 0.02
A 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

SCF (H2+C0)/Lb Fuel 29.1 29.6 29.1 28.7 29.1 28.9 28.2 28.5

* Fuel=Diluted Residue from Charge Tank Plus Solvent Purge



Approximately 53 percent of the steam fed to the gasifier reacted with 
CO or C. The remaining 47 percent exited the gasifier as saturated 
water vapor with the -syngas.

Synthesis Gas
The dry synthesis gas produced contained over 90 volume percent H2+C0. 
The actual value decreased from 92.2 percent in run 1 to 90.3 percent in 
run 4. The reason for this reduction is that increasing amounts of syn­
gas were reacted with excess oxygen to raise the temperature of the 
gasifier. This may also be seen from the C02 concentration which 
increased from 7.2 volume percent during run 1 to 8.7 volume percent 
during run 4. The ratio of C0/H2 increased from 1.46 during run 1 to 
1.55 during run 4, averaging 1.52 overall.

The concentration of H2S in the dry syngas increased from an average of 
0.42 volume percent during the 1200 psig runs to 0.66 volume percent 
during the 600 psig run. This occurred because less H2S dissolves in 
the quench water at lower pressures.

The concentration of CH4 in the dry syngas decreased from an average of 
0.14 volume percent during the 1200 psig runs to 0.05 volume percent 
during the 600 psig run. This phenomenon is commonly observed. At a 
constant pressure level the CH4 concentration increases with decreasing 
reactor temperature.

On the average, one pound of diluted residue gasified produced 29.4 
standard cubic feet of dry syngas.
Samples of syngas have been analyzed for trace organic compounds and 
priority pollutants. These analyses will be made available upon request 
to those who- have a current Secrecy Agreement with Texaco Development 
Corporation.

Water Flash Gas
When the pressure of the quench and scrubber blowdown water streams was 
reduced to one atmosphere, gaseous components from the syngas which were 
dissolved in the water were released. This flash gas contained augmented 
amounts of C02 and H2S due to the higher relative solubilities of these 
two components. Table VII lists a typical flash gas analysis obtained 
during operation at 1200 psig and at 600 psig. Very little difference 
between the two samples is evident.

The amount of flash gas obtained varied with the pressure of the gasi­
fier and the temperature of the quench and scrubber blowdown water. 
During the 1200 psig runs, the flash gas represented about 2.0 volume 
percent of the syngas; during the 600 psig runs the flash gas repre­
sented about 1.5 volume percent of the syngas.
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Table VII

Typical Analysis of Water Flash Gas

Component Vol Percent Vol Percent
@ 1200 PSIG @ 600 PSIG
Gasifier Pressure Gasifier Pressure

H2 23.7 24.0
CO 29.1 30.2
C02 39.7 37.6
N2 0.02 0.25
CH4 0.09 0.00
H2S 7.30 7.88
COS 0.01 0.00
A 0.05 0.07

Total 100.00 100.00
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Slag and Char

Typical particle size distributions of coarse slag, lockhopper fines and 
char recovered from each of the four runs are shown in Figure 3 through 
Figure 6.

The coarse slag was granular material that was caught on an 8 mesh de­
watering screen located at the discharge of the lockhopper. 
Approximately 20 percent of this material was smaller than 0.1 inches in 
diameter; the remainder of this material was in the form of random 
irregularly shaped glassy particles of up to one half inch in length. 
It had an average true density of 2.52 and an average bulk density of 
1.46, and it contained very little carbon (±0.1%).
The lockhopper fines were solid material that passed through the 8 mesh 
dewatering screen. From 16 to 68 percent of this material was smaller 
than 44 microns in diameter, depending on operating conditions. It had 
an average true density of 2.52 and an average bulk density of 1.40. The 
carbon content of the lockhopper fines varied from 0.56 percent to 5.6 
percent depending on run conditions.

The char was solid material that was recovered from the bottom of the 
clarifier during each run. This material is predominantly the finer 
fraction of the lockhopper solids that tends to remain suspended in the 
water in the quench chamber, and, therefore, is carried out with the 
quench blowdown water into the clarifier. Essentially all of the char 
was smaller than .033 inches in diameter and from 50 to 100 percent of 
the material was smaller than 44 microns in diameter, depending on oper­
ating conditions. It had an average true density of 2.36 and an average 
bulk density of 1.16. A 68 percent slurry of char in water recovered 
during run 4 had an average density of 1.746. The carbon content varied 
from 1.5 percent to 4.5 percent.
The distribution of the three solid streams obtained as a percentage of 
ash fed to the gasifier is summarized in Table VIII for each run.
During the first run, approximately 84 percent of the input ash was 
accounted for in the slag and char. Very little coarse slag and char 
were produced. The ratio of fines to coarse slag was 13.6, and the 
lockhopper fines produced were extremely fine (55% through a 325 mesh 
screen).
The second run was of very short duration (7.4 hours) and steady state, 
operation may not have been obtained. The recovered solids contained 
128 percent of the input ash, thus some of the ash missing from the 
first run was recovered.

During the third run the amount of coarse slag Increased significantly. 
The ratio of lockhopper fines to coarse slag decreased to 1.9, and 87 
percent of the input ash was accounted for. The lockhopper fines were 
not as fine as those produced during run 1 (32% through a 325 mesh 
screen).
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Table VIII
Ash, Slag and Char Distribution, Raw Data* From 

Powhatan SRC-II Coal Liguefaction Residue Gasification

%C
Run No, Hrs. % of Input Ash Recovered in Lbs Char on %C

Coarse Lb Coarse Lb Coarse Coarse on
Slag Fines Char Missing Slag Slag Slag Fines

1 42.9 5.8 76.2 2.3 15.7 13.6 0.41 0.13 3.8
2 7.4 10.8 112.0 5.3 (-28.1) 11.0 0.51 0.16 , 3.8
3 59.5 30.0 53.8 3.3 12.9 1.9 0.10 0.10 2.4
4 126.9 24.3 66.8 6.9 2.0 2.6 0.30 0.11 2.0

Raw Data Adjusted by Reducing Measured 
Residue Feed Rate by 10%

%C
on
Char
4.1
4.0 
3.6
2.0



The fourth run was carried out at 600 psig to decrease the residence 
time In the gasifier. As can be seen from Table VIII, the ratio of 
lockhopper fines to coarse slag changed very little from the previous 
1200 psig run (2.8 vs 1.9). The amount of -325 mesh particles In the 
lockhopper fines actually Increased from 32 percent to 43 percent. A 
total of 98 percent of the Input ash was recovered.

The amount of char produced In all of the runs was very small. The 
ratio of char to coarse slag varied from 0.1 to 0.5 pounds per pound. 
From 2 to 7 percent of the Input ash was recovered as char. The carbon 
content of the char was comparable to the carbon content of the lock­
hopper fines, bence no advantage In separating the two materials Is 
obvious.
Table IX shows a typical analysis of the ash In the residue feed and in 
the three solids output streams obtained. Only minor differences in the 
composition are apparent. There is a significant difference between the 
fusion temperature of the ash In the charge residue (2254°F) and the 
fusion temperatures of the slag and char (2390oF-2478°F). This 
difference appears to be related to the alkali metals content of the ash 
which Increases In the same order as the fusion temperature decreases.

Semlquantitative analysis by emission spectrograph of the ash from the 
charge residue and from the coarse slag, lockhopper fines and char are 
summarized for several runs in Table X. When comparing the slag and 
char with the ash in the residue it is apparent that there is a signifi­
cant increase in chromium and a decrease in calcium in the coarse slag 
that is not observed in the lockhopper fines or in the char. There is a 
decrease in sodium concentration in all of the output solids, and little 
or no potassium detected in any of the solids. It is assumed that these 
elements are leached into the circulating water streams.
Table XI summarizes the analytical and physical data obtained from the 
slag and char for each run data period.
Samples of slag were sent to ORNL for leaching tests. Settling and fil­
tration tests with lockhopper fines and char were conducted on location 
by Hydroscience Inc. of Westwood, New Jersey under contract with Gulf 
Mineral Resources Company.

Water Quality

Samples of quench and scrubber blowdown water and clarifier water were 
taken frequently throughout the runs and analyzed for a large number of 
dissolved compounds. These analyses included sulfides, chlorides, 
ammonia, cyanides and formates as well as ten other dissolved 
components.

In addition, determinations of pH, TDS, TSS, TOC, TIC and COD were made. 
These data have been transmitted to Gulf Mineral Resources Company and 
are available upon request to others who have executed a current Secrecy 
Agreement with Texaco Development Corporation.
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Table IX

Typical Ash Analysis 
SRC-II Residue From Powhatan Coal

ASTM D-2795

Description Charge Residue Coarse Slag Fine Slag Char
Wt% Wt% WtZ WtZ

Si02 43.88 42.98 41.22 41.98
A1203 21.54 24.29 21.29 20.94
Fe203 24.05 22.48 25.18 23.77
CaO 2.44 1.96 2.08 2.58
K20 1.93 1.35 1.57 1.42
MgO 0.74 0.29 0.67 0.61
Na20 0.63 0.36 0.43 0.58
Ti02 1.53 0.88 2.36 3.28
P205 0.17 0.13 0.12 0.12
S03 1.78 1.67 1.29 1.29

ASTM D-1857 Ash Fusion Temperatures, Reducing Atmosphere, Deg. F.

Initial Temperature 2007 2052 1954 1945
Softening Temperature 2111 2084 2070 2044
Hemispherical Temperature 2273 2289 2273 2255
Fusion Temperature 2254 2478 2415 2390
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Table X

Semlquantitative Analysis by Emission Spectrograph 
Ash From Gasification of Powhatan SRC-II Residue

Charge Residue WtZ Coarse Slag WtZ Lockhopper Fines
Element Run 4C Run 4E Run 4F Run 2 Run 4C Run 4E Run 2 Run 4C Run 4E

Si 23.9 22.94 21.93 24.6 26.0 25.4 20.8 25.2 23.2
Fe 14.65 11.275 12.29 10.8 11.7 11.7 13.9 14.1 15.2
A1 8.87 11.66 11.96 11.8 9.7 11.7 11.9 8.9 12.2
Ca 1.66 1.75 1.76 1.28 .90 .97 1.6 1.5 .85
Mg 0.50 .505 .797 .66 .26 .26 .72 .32 .27
Ti 0.58 .738 .664 .47 .59 .46 .62 .54 .57
Mn 0.0278 .025 .032 .046 .029 .028 .029 .028 .02
Cr .0208 .0214 .0176 .31 .29 .22 .044 .022 .026
B .0424 .043 .0432 .048 .050 .048 .024 .035 .039
Pb TR <.004 - - ND < .01 ND< .02 ND< .01 TR < .01 - ND< .01
Ga .0085 .0085 .0073 .004 .0036 .0037 .011 .008 .0059
Mi .024 .0194 .0133 .018 .0088 .014 .026 .020 .0016
MO .0077 .0058 .0029 .011 .002 .0028 .0036 .0043 .0025
V .0166 .0139 .0133 .018 .019 .013 .023 .012 .014
Cu .010 .0093 .0153 .012 .0065 .018 .012 .019 .085
Ma .733 .777 .565 .27 .37 .32 .085 .47 .25
Zr .0196 .043 .0196 .018 .016 .013 .020 .022 .019
CO .0077 .0069 .0069 .013 .013 .013 .012 .011 .012
K .04 TR< .04 - HD <.10 - TR <. 10 - - -

Sr .0289 .021 .0289 .018 .027 .038 .019 .067 .051
Sn NO < .0008 - - - ND<.003 ND<.003 1 ND< .003
Zn ND < .01 - - - ND<.03 NIK. 03 - ND< .03



Table X(Cont'd)

Semlquantitative Analysis by Emission Spectrograph 
Ash From Gasification of Powhatan SRC-II Residue

Element
Char 

Run 2 Run 4C Run 4E

Si 25.1 22.5 26.2
Fe 12. 14.7 11.2
A1 10. 9.7 10.1
Ca 1. 1.1 1.6
Mg .60 .29 .30
Ti .47 .69 .64
Ma .031 .024 .031
Cr .024 .027 .022
B .046 .041 .063
Pb - - -
Ga .017 .01 .007
Ni .025 .015 .014
Mo .0045 .0056 .0031
V .020 .022 .016
Cu .015 .0072 .0099
Na .66 .29 .30
Zr .016 .018 .021
Co .012 .0067 .0058
K - - -
Sr .016 .061 .051
Sn . - - -
Zn - - -



Table XI
Gasification of SRC-II Residue From Powhatan Coal 

Slag and Char Properties

Run No. 1A* Run No. IB*

Coarse Fine Char Total Coarse Fine Char Total

% of Input Ash Recovered 6.0 80.3 2.4 88.7 5.4 70.3 2.1 77.8

Ultimate Analysis (wtZ)

C 1.88 4.24 4.02
H .05 .07 .10
N .03 .05 .10
S .81 1.49 1.37

Ash 97.23 94.15 94.41
Total 100.0 100.0 100.0

Bulk Density 1.124 1.134
True Density 2.525 2.3786

Sieve Analysis
(Wt% on Sieve)

8 — —

14 .42 .28 -
20 1.00 .50 .01
40 1.50 .97 .11
100 21.20 11.30 2.14
200 28.35 18.38 12.77
325 14.00 13.57 13.58

-325 33.53 55.00 71.39
* See Analysis of Run 1C



TableXI(Cont'd)

SRC-II Residue Gasification 
Slag and Char Properties

Run No. 1C* Run No. 2

Coarse Fine Char Total Coarse Fine Char Total
X of Input Ash Recovered 5.6 70.0 2.1 77.7 10.4 108.2 5.1 123.

Ultimate Analysis (WtZ)
C .13 5.55 4.21 .16 3.80 4.52
H .10 .10 -.11 .02 .08 .10
N .14 .12 .10 .09 .09 .09
S .26 1.72 1.75 .15 1.22 1.61

Ash 99.37 92.51 93.83 99.58 94.83 93.68
Total 100.0 100.0 100.0 100.0 100.0 100.0

Bulk Density 1.695 .9930 1.6286 1.2956 1.1346
True Density 2.70 2.2643 2.7875 2.4286

Sieve Analysis 
(WtZ on Sieve)

8 78.23 0 0 80.00 0 0
14 16.44 0 0 13.34 .63 .31
20 1.19 .02 .11 2.78 .93 .26
40 .36 .20 .67 .89 1.08 .97
100 .45 4.05 4.15 .45 17.78 4.93
200 .51 13.0 7.45 .49 20.80 15.70
325 .49 11.70 •14.85 .45 12.33 13.67

-325 2.33 17.03 72.77 1.60 46.45 64.16

* Samples of the coarse, fine and char are composite of Run 1A through 1C



X of Input Ash Recovered

Ultimate Analysis (WtZ)
C
U
N

Ash
Total

Bulk Density 
True Density

Sieve Analysis 
(WtZ on Sieve)

8
14
20
40

100
200
325

-325

Table XI(Cont’d)

SRC-II Residue Gasification 
Slag and Char Properties

Run No. 3A

Coarse Fine Char Total

34.0 55.4 6.1 95.5

.27

.04

.05

.20
99.44
100.0i

4.14
.08
.12

1.36
94.3
100.0

1.7321
2.8167

1.034
2.4188

63.56
27.27
7.44
1.19
.18
.07
.03
.26

0
.10
.20
.38

5.40
13.20
16.75
63.97



Table XI(Cont'd)

SRC-II Residue Gasification 
Slag and Char Properties

Run No. 3B.1 Run No. 3B.2

Coarse Fine Char Total Coarse Fine Char Total
Z of Input Ash Recovered 29.5 53.9 3.0 86.4 29.4 53.8 2.9 86.1
Ultimate Analysis (wt%)

C .09 2.14 2.76 .09 4.46
H .04 .03 .05 .04 .10
N .03 .03 .07 .06 .10
S .19 .57 1.08 .20 1.61

Ash 99.65 97.23 96.04 99.61 93.73
Total 100.0 100.0 100.0 100.0 100.0

Bulk Density 1.8021 1.8964 1.1375 1.7707 1.0211
True Density 2.7077 2.6940 2.2750 2.7829 2.2938
Sieve Analysis
(Wt% on Sieve)

8 83.64 0 0 79.25 0
14 13.20 16.30 .08 17.32 .03
20 2.47 15.55 .12 2.60 .03
40 .36 6.37 .13 .35 .13
100 .06 22.95 .58 .03 1.63
200 .01 16.0 11.94 .03 8.31
325 .01 6.92 17.86 .02 13.62

-325 .25 15.91 69.29 .40 76.25



Table XI(Cont'd)

tr1

SRC-II Residue Gasification
Slag and Char Properties

Run No. 3C Run No. 3D

Coarse Fine Char Total Coarse Fine Char

X of Input Ash Recovered 29.6 54.1 3.0 86.7 30.4 56.1 3.1

Ultimate Analysis (WtZ)

C .05 2.32 4.46
H .02 .08 .11
N .03 .11 .06
S * .19 1.16 .60
Ash 99.71 96.33 94.77

Total 100.0 100.0 100.0

Bulk Density 1.7260 1.5630 .9353
True Density 2.7750 2.5781 2.1806

Sieve Analysis
(WtZ on Sieve)

8 65.45 0 0
14 23.83 4.60 0
20 4.23 .45 0
40 1.05 1.10 .15
100 .87 16.00 1.22
200 1.44 32.0 1.27
325 .90 13.27 5.38

-325 2.18 32.58 91.98

Total

89.6



Table XI(Cont'd)

SRC-II Residue Gasification 
Slag and Char Properties

Run No. 4A Run No. 4B.1

Coarse Fine Char Total Coarse Fine Char

% of Input Ash Recovered 34.0 47.0 10.9 91.9 34.5 45.5 10.6

Ultimate Analysis (UtZ)

C .08 .27 2.73 1.81
H .04 .03 .09 .10
N .08 0 .07 .12
S .19 .59 1.74 .95
Ash 99.61 99.11 95.37 97.02
Total 100.0 100.0 100.0 100.0

Bulk Density 1.6586 1.6929 1.2436 1.4620
True Density 2.6727 2.7019 2.5794 2.5175

Sieve Analysis 
(UtZ on Sieve)

8 0 0 0 0
14 96.35 95.96 0 0
20 2.81 1.54 .1 .16
40 .67 .25 .37 .44
100 .06 .23 4.9 7.69
200 .03 .235 12.1 21.87
325 .05 .28 14.13 18.60

-325 .05 1.51 68.4 51.24

Total

90.6



Table XI(Cont'd)

SRC-II Residue Gasification 
Slag and Char Properties

Run No. 4B.2* Run No. 4C

Coarse Fine Char Total Coarse Fine Char Total

% of Input Ash Recovered 33.6 44.2 10.4 88.2 24.2 61.1 8.7 94.0

Utlimate Analysis (Wt%)

C 2.73 1.81 .03 2.70 2,81
H .05 .06 .04 .09 .07
N .07 .12 0. 0. 0.
S 1.04 1.34 .23 1.47 1.40
Ash 96.11 96.67 99.7 95.74 95.72
Total 100.0 100.0 100.0 100.0 100.0

Bulk Density 1.6814 1.2762 1.6452 1.3335 -
True Density 2.7075 2.5206 2.6705 2.5300 —

Sieve Analysis
(Wt% on Sieve)

8 0 0 0 0 0
14 1.58 0 97.28 .44 0
20 2.10 0 1.655 1.27 0
40 5.52 .05 .525 2.34 .11

100 24.87 3.53 .085 11.82 5.62
200 24.91 23.68 .045 22.02 12.97
325 12.46 13.96 .09 13.45 13.76

-325 27.56 69.76 .32 48.66 67.54

* For 4B.2 Coarse See 4B.1



Table XI(Cont'd)

SRC-II Residue Gasification 
Slag and Char Properties

Run Mo. 4D Run No. 4E.1

Coarse Fine Char Total Coarse Fine Char Total

% of Input Ash Recovered 29.1 63.9 4.7 97.7 23.7 81.5 1.9 107.1

Ultimate Analysis (UtZ)

C .16 1.80 2.31 .04 2.01 1.53
H .04 .05 .09 .003 .10 .08
M 0. 0. 0. 0. 0. 0.
S .28 1.08 .30 .23 1.10 1.03
Ash 99.52 97.07 97.30 99.727 96.79 97.36
Total 100.0 100.0 100.0 100.0 100.0 100.0

Bulk Density 1.7679 1.5048 1.7013 1.5582
True Density 2.7586 2.5500 2.7160 2.4625
Liquid Slurry Density 1.7434 ± . /z /b
@ 68% Solids
Si eve Analysis
(UtZ on Sieve)

S 72.20 0 0 63.07 0 0
14 17.68 0 0 £6.78 .50 0
20 3.39 .58 .07 6.32 1.15 0
40 .80 2.18 .25 2.05 1.30 .09
100 .60 14.78 5.73 .71 11.50 6.07
200 .89 24.65 16.19 .30 19.50 16.32
325 1.08 14.62 17.12 .25 14.85 13.27

-325 3.36 43.23 60.64 .52 51.20 64.25



TableXI(Cont'd)

SRC-II Residue Gasification 
Slag and Char Properties

Run No. 4E.2* Run No. 4F

Coarse Fine Char Total Coarse Fine Char Total

% of Input Ash Recovered 23.4 82.2 1.9 107.5 5.2 85.2 7.1 97.5

Ultimate Analysis (UtZ)

C .06 .56 1.75
H .03 .06 .09
N .0 .0 .0
S .24 .63 1.32
Ash. 99.67 98.75 96.84
Total 100.0 100.0 100.0

Bulk Density 1.6420 1.8179 -
True Density 2.6790 2.6762
Liquid Slurry Density 1.7674
at 68Z Solids
Sieve Analysis
(UtZ on Sieve)

8 51.46 0 0
14 25.79 .30 0
20 8.35 .12 .01
40 3.38 .62 .13
100 2.07 19.10 3.64
200 2.45 33.60 12.84
325 1.98 15.85 13.4

-325 4.52 30.41 69.97

* Check 4E.1



ESTIMATED PERFORMANCE OF COMMERCIAL GASIFIER

Based on the data obtained during this program, It Is estimated that a 
conceptual Texaco residue gasifier of a size comparable to the largest 
Texaco oil based gasifier now In conmercial use, when operated at 81 
atmospheres pressure. Is capable of producing 180 million standard cubic 
feet per day of hydrogen plus carbon monoxide from 3132 tons per day of 
the SRC-II vacuum flash drum bottoms tested.

Table XII summarizes the estimated material balance for commercial 
operation at 81 atmospheres pressure with Powhatan SRC-II coal lique­
faction residue. It was assumed that 99 percent of the feed carbon will 
be gasified. The remaining one percent of the feed carbon will be 
recovered as a char and disposed of with the slag.
The SRC-II residue will be fed to the gasifier as a molten fluid at 
650,,F. About 0.77 pounds of pure oxygen per pound of SRC-II residue 
will be required to produce 28.7 standard cubic feet of hydrogen plus 
carbon monoxide.

Depending on the conversion level achieved In the down stream water-gas 
shift reactor, the hydrogen production rate will be from 27.9 to 28.6 
standard cubic feet per pound of residue gasified.
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Table XII

Estimated Performance of a Commercial Texaco 
Gasifier with SRC-II Vacuum Flash Drum Bottoms 

From Powhatan Coal

Residue Feed Rate, tons/hr. 130.5
Process Steam Feed Rate, tons/hr. 65.3
Pure Oxygen Feed Rate, tons/hr. 100.0

Ultimate Analysis of Feed Stock 
Wt. Percent, Moisture Free

C 64.64
H 3.76
N 1.22
S 2.89
Ash 27.22
0(By Diff.) 0.27

Higher Heating Value, Btu/lb 11,387.

Product Composition, Mole Percent
CO 44.09
H2 31.64
C02 9.01
H20 13.66
CH4 0.14
A 0.12
N2 0.47
H2S 0.84
COS 0.03

H2 + CO Production, MSCFH 7500.
Dry Syngas Production, MSCFD 205,200.
Slag, tons/hr, 28.5
Char, tons/hr. 7.9
Carbon Content of Char, Wt. Percent 10.0
Carbon Conversion, Percent 99.0
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CONCLUSIONS
The Texaco Synthesis Gas Generation Process is an efficient method for 
producing hydrogen from SRC-II vacuum flash drum bottoms.
A continuous pilot plant gasification run of 5% days duration with 
Powhatan SRC-II coal liquefaction residue was achieved and steady state 
water quality data were obtained.

A total of 83 tons of SRC-II vacuum flash drum bottoms from the lique­
faction of Powhatan coal was successfully gasified at 1200 and 600 psig.
With 0.78 pounds of oxygen per pound of SRC-II vacuum flash drum bottoms 
a 99.3 percent conversion of carbon to syngas was achieved which yielded 
about 29.4 standard cubic feet of hydrogen plus carbon monoxide.
Periodic removal of slag from the gasifier's quench chamber during each 
run was demonstrated, and no major problems were encountered.

No evidence of significant burner tip erosion was observed.

Enough data, including water quality data and trace component analyses, 
have been obtained to define a basis for commercial design when 
gasifying SRC-II vacuum flash drum bottoms from Powhatan coal.
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RECOMMENDATIONS
It is recommended that the data reported here be used as the basis for 
design of a large scale demonstration plant.
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ABSTRACT

About 1% tons of SRC-II vacuum flash drum bottoms from the liquefaction 
of Powhatan coal were successfully gasified in a 12 ton per day pilot 
plant at Texaco's Montebello Research Laboratory. The single fifteen 
hour run was completed at 24 atmospheres pressure.

A 99.5 percent conversion of the carbon in the feed to syngas was achieved, 
yielding 33.4 SCF of dry syngas per pound of residue charged. The dry 
syngas contained about 90 (vol) percent carbon monoxide plus hydrogen.

About three percent heavy distillate was added to the molten residue to 
reduce its viscosity to an acceptable level for handling in the pilot 
plant. Samples of all effluent streams were obtained and sent to Gulf 
Mineral Resources Company for detailed analyses. The short pilot plant 
run confirmed the operability of the Texaco Synthesis Gas Generation 
Process with this feedstock, and the data obtained confirms earlier 
predictions of performance efficiency.

The run consisted of two Type II Preliminary Pilot Plant Evaluations run 
back to back, thus achieving a single run of twice the normal on stream 
time for a Type II Evaluation.



Figure 3

Comparison of Predicted vs. Actual Performance 
For Gasification of SRC-II Vacuum Flash Drum Bottoms 

From the Liquefaction of Powhatan Coal

Charge to Gasifier

Residue (+5% Solvent)

Predicted Data
From DOE
Report
Fe 2247-21
Figure 1

Actual
Data

Pounds per Hour 1000 1006

Pure Oxygen, Pounds per Hour 746 742

Steam, Pounds per Hour 400 397

Total Input

Output From Gasifier

2146 2145

Dry Product Syngas, Pounds per Hour 1725 1750

Flash Gas, Pounds per Hour - 10

Char, Pounds per Hour 85 25
Coarse Slag, Pounds per Hour 183 87

Lockhopper Fines, Pounds per Hour - 91

Missing Ash, Pounds per Hour - 53

Forced Water, Pounds per Hour 149 120

Total Output

Analytical

Charge Residue Analysis, Weight Percent

2142 2136

C 66.7 66.1
H 3.5 3.8
N 1.5 1.1
S 2.7 2.7
0(By Diff) 0.0 1.2
Ash 25.6 25.1

Higher Heating Value, Btu per Pound 11898 11681



Figure 3(Cont'd)

Comparison of Predicted vs. Actual Performance 
For Gasification of SRC-II Vacuum Flash Drum Bottoms 

From the Liquefaction of Powhatan Coal

Predicted Data Actual

Product Syngas Composition,
Hole Percent

From DOE
Report
Fe 2247-21
Figure 1

Data

H2 35.5 37.0
CO 55.8 53.5
C02 7.1 8.4
M2 0.60 0.20
H2S 0.90 0.78
COS 0.07 0.04
CH4 0.00 0.05
A 0.03 0.03

Carbon on Coarse Slag, Weight Percent <0.5 0.8

Carbon on Lockhopper Fines, Weight Percent - 0.9

Carbon on Char, Weight Percent 15 9.0

Percent Carbon Conversion 99.0 99.5

Gasifier Pressure-PSIG 350. 350.

Dry Product Gas,
Standard Cubic Feet Per Hour 32,800 33,550

Hydrogen Plus Carbon Monoxide,
Standard Cubic Feet per Hour 29,900 30,360

Run Length, Hours 15



Figure 4
Gasification of

SRC-II Vacuum Flash Drum Bottoms From 
Powhatan Coal

Ash, Slag and Char Properties

Stream Coarse Slag Lockhopper
Fines

Char

Ultimate
Analysis

Wt.%

C 0.75 0.88 5.46-9.54

H 0.00 0.00 0.00-0.07

N 0.30 0.00 0.00

S 0.56 0.76 1.82

Ash 99.87 99.71 95.08-90.24

Bulk Density 1.906 1.652 1.137

True Density 2.727 2.666

Sieve Analysis
Z on US
Sieve No.

6 21.3 0 0

10 7.6 0.3 0

14 5.1 0.8 0

20 8.7 3.2 0

40 16.4 15.8 0

100 30.4 52.0 1.6

200 6.6 12.7 4.8

325 1.8 5.4 9.0

-325 2.1 9.8 84.6

Z of InputAsh Recovered 35.7 37.1 9.2



APPENDIX B

--------------------------------------------------------------------------------
MONTEBELLO COAL GASIFICATION GENERATOR

RUN NUMBER------------ RUN PERIOD HOURS---------- frfrfE—■---- PA&e~OttE--------
1A 11*60
FUEL TYPE
SRC"? I RESIDUE- P-ROM—POWHATAN.COAL------------------------------------ --------

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
COMPONENTS
C6HS
A
HZ

INTERNAL SYNGAS 
SCFH MOLPCT

EXTERNAL SYNGAS 
SCFH MOLPCT

----9 ♦■30-
6*61

8998.25
—9t39-
0.03
37.01

-3t99-
0.00
0.00

-9t93-
0.00
o.cc

FLASK GAS 
SCFH MOLPCT

■■9rt7t!----0t99 

-------€9------------ 1-3 4 5-7 fil-3——95-5-39----- --- Sr8-e9— 0.00
CO 2 1714.72 7.05 0.00 0.00
N2 5.35 0.02 0.00 0.00L------ CH4----- 31 • 8 9 0*13 0.00 0 • GO
H2S 90.46 0.37 0.00 0.00
COS

———nh9-----
8.75----------O.QQ - 0.04

-- 9t99-----
0.00

-----95-09—
o.oa
95t99— ,

TOTAL
AVG MOL WT

100.00
19.54

0.00
0.00

0.15 
110.14 
Irl-R-rSS— 
130*16 

2.03 
~L *30 
30.82 
0.05 

—0.90-

0.03
24.82
40.50
0.46
—ovrr
6.95 
o.oi 
—OrOd-

100*00
28.47

RECOVERED SOLIDS DATA DRY FUEL ANALYSIS 02/AIR ANALYSIS
WTPCT MOLPCT

—LH--SfcAG--- LB/ HR------- 29v99------ C-------^.93---- --- 92-------9^r9C—
LH FINES LB/HR 131.61 H 4.40 A 0.10

SETTLER FINES L9/HR 3.93 N 1.24 H2 0.00
r------F-iN-gS ANAL
fc/:, PCI c

PCT S
----tH---

i.aa
0.00

-SCfTtCR--
4.02
0.00

Sr- ~
ASH
0

2-.52-
22.66
0*26

----eo----
C02
N2

L . 00
0.00
0.00

----- PCT--H------
PCT ASH

-- 9v96--
98.06

0*11
95.87

'J «uu
TOT 100.00

TOT
AMWT

"TOO.00“
32.01

— : UNAl.V.UVI'l 1 cu
UNACCOUNTED

FOR H2S
FOR NH3

\j 9 c Ly
0.594 M/HR

---------CHARGE DATA
FUEL RATE LBS/HR
FUEL TEMP

716.10
540.00

KKUUULI UAffl
INI SYN GAS SCFH 
EXT SYN GAS SCFH

24313.15
0. 00

STCAM/rUEL RATIO
STEAM TEMP. PRES. 
02/AIR RATE SCFH

U*i*3o-
751. 1360
6770.59

*■
FLASH GAS SCFH
SOLIDS LBS/HR
H20»FORCED*LB/HR

4 93V ? 2 -
164.94
131.71

METERED TO CALCULATED FLOW RATIOS
02*1.002 FUEL*0*996 UNC CARBON*! *006 TOT SYNGAS“>1.002 FLASH GAS^l.OOO

PERCENT CARBON CONVERSION 99.467

B-l



---------- Cts^tPti T £~R~B ALAN C E'D &ATA--------
MONTEBELLO COAL GASIFICATION GENERATOR

-RLW-FE-fH-OO-T-tOUR-; -OA-fE- -RA&E-Q-NE-
2A.OO18

FUEL TYPE
~5-R-S—if—RE^t^>tE“F'ROM—POWHAT'AN---E OAt~

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
COMPONENTS INTERNAL SYNGAS 

SCFH MOLPCT
EXTERNAL SYNGAS 

SCFH MOLPCT
-C6-H6-
A
H2
-GO--

-©TrOO-
6.08 0.03

9037.22 37*73
-0-«6©
0.00

-GrOO-
0.00

FLASH
SCFH
O-rOO---

-irSOA-S-^S 7--- 5 A. A 6
,00
rOG- -GvGG-

0.00
0.00
-O-i-OCr
0.00
0.00

nr
0.20

120.59
-132.3-2"
172.68 

1.02 
— 0-rS8- 
35.36 
0.04

GAS 
MOLPCT 
—0-.-GG--
0.04 

26.07 
“2'8. 6G“
37.33 
0.2Z 

-0.08 ■
7.64
0.01

CO 2 
N2
-GH4-
H2S
COS

1722.60
0.14

--

7.19
0.00
-G-.-T2-

104.39
10.91

0.44
0.05

0.00
0.00
-QvOG-
0.00
0.00-----^-- --- --- ------GfOG

: TOTAL
AVG MOL WT

- -e-roo—
99.99
19.38

-d^-S-S---- SvOO-
Q:.00
0.00

---s-i-eo—  OvO-iO—-
1:00.00
27.67

RECOVERED SOLIDS DATA DRY FUEL ANALYSIS 
WTPCT

02/AIR ANALYSIS 
MOLPCT

LH SLAG LB/HR
LH FINES LB/HR 

SETTLER FINES LB/HR
6 1 * 1 W
123.87

3*69
C y 6.5 2
H 4.00
N 1.24

wii
A
H2

VV.9C
0.10
Q.00

FINES ANAL 1LH
PCT C 4.24

f " PCT S 0.00
SETTLER

4.02
0,00

S 2 ♦ 6w
ASH 25*19
0 0,46

wO .
C02
N2

"tTvOO
0.00
0.00

-------Per--H-- ------ u *'3-0
PCT ASH 95.70

0.11
95.87

c L 0 . w
TOT 100.00

TOT
AMWT

100.uO
32.01

UNAWvUUn l cL3
UNACCOUNTED

r uKp nxti---
FOR NH3

"OritTrr rtrrm :
0.639 M/HR

CHARGE DATA
FUEL RATE LBS/HR
FUEL TEMP

727.23
531.00

INT SYN GAS SCFH 
EXT SYN GAS SCFH

23955.44 
. 0.00

— 1 a i cA~v ruci khi tu u
STEAM TEMP. PRES. 761. 1369.
02/AIR RATE SCFH 6288.11

- FLASH GAS SCFH
SOLIDS LBS/HR
H20.FORCED »L8/HR

4o2.62
188.67
106.24

METERED TO CALCULATED 
02=1.015 FUEL=0.978

FLOW RATIOS
UNC CARBON=l.068 TOT SYNGAS-1 .002 FLASH GAS=0.992

r—-- “tNT”STNGAS-“ PCT N2*lriuy ai.yy tA 1 OTNLAS-* rL 1 ^A = i»yU PCT" tT2S-= XT00
PERCENT CARBON CONVERSION 98.884

B-2



----------------------------COMPUTER- BALANCED D'ATA------ --------------
MONTEBELLO COAL GASIFICATION GENERATOR

RUN NUMBER----=-------- RUN PERIOD'HOURS----------- DATE-------PAGE" ONE.
1C 7 *30
FUEL TYPE
SRC--H RESIDUE FROM POV.'HAT'Att COAL"------------------------------------

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
COMPONENTS INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
C6M6 ----- GvOO —C .00 0 * G G u. 00 0.00 0.00
A 5.97 0.03 0.00 0.00 0.20 0.04
H2 8947.66 37.73 0.00 0.00 120.29 25.86

----------- cc----------- 12816.12 54.04 0". 00"' w . uu r3 3. rr' 26.74
CO 2 1803.44 7.60 0.00 0.00 175.42 37.71
N2 1.18 0.00 0.00 0.00 1.03 0.22

35.77 0.15 O'. 00“ 0T0T3 0.65 0.14
H2S 95.46 0.40 0.00 0.00 33.91 7.29
COS 9.94 0.04 0.00 0.00 0.00 0.00------ ------------- 0.00 —0 *00 0". 00"- O'. DO 0 .00 ■a; oo
TOTAL 99 .99 0.00 100 • 00
AVG ‘^OL WT 19 .44 0.00 27 .75

RECOVERED SOLIDS DATA DRY FUEL ANALYSIS 02/AIR ANALYSIS
WTPCT MOLPCT

--------LH—"SLAG-- L3/HR— 60.93 99.90
LH FINES LB/HR 129.74 H 3.83 A 0.10

SETTLER FINES LB/HR 3.86 N 1.25 H2 0.00
riNti A!'! ML tH it 1 i L£ K s 2.51 CO 0; 00

PCT C 5.55 4.21 ASH 25.48 C02 0.00
PCT S 1.72 0.00 0 0.59 N2 0.00

—----PCT— Tl------ 0.06 0*11 CL 0 • 00 TOT "TOO . 00
PCT ASH 92.67 95.68 TOT 100.00 AMWT 32.01

UIHAV.LUU!'* 1 rUK HiJ* U.iJI .'I/HR
UNACCOUNTED FOR NH3 0.638 M/HR

LHAKbt DA 1 A rKUUUC1 uA1 A
FUEL RATE LBS/HR 725.54 INT SYN GAS SCFH 23715.58
FUEL TEMP 528.00 EXT SYN GAS SCFH 0.00
6 I CA1'1' / r UtL K A 1 i U -- ----0.429 rtA5nuAaotrn 465.24
STEAM TEMP* PRES. 734. 1320. SOLIDS LBS/HR 194.55
02/AIR RATE SCFH 6180.18 H20.FORCED »LB/HR 99.80
METERED TO CALCULATED FLOW RATIOS
02=1.026 FUEL=0.977 UNC CARBON*!.055 TOT SYNGAS=0.993 FLASH GAS=0.978
INT SYNGAS- PCT.N2»lvOO' PCT H2S = 1.00 EXT SYNGAS- PCT N2 = riT0tr~P~CT H2S=1.00
PERCENT CARBON CONVERSION 98.470

B-3



----------------------------COMPUTER BALANCED CTATA--- ------------------
MONTEBELLO COAL GASIFICATION GENERATOR

-RW-1WM6€R------------ RUN PERIOD HOURS----------- OArfE-------PAGE O.N&
2 7.40
FUEL TYPE

~SRC~"H~R£S'lDUE' FROM POWHATAN COAL------------------------------------ -
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS
-C6H6
A
H2

INTERNAL SYNGAS 
- SCFH MOLPCT

EXTERNAL SYNGAS FLASH GAS
SCFH MOLPCT SCFH MOLPCT

----OfOO
6.35

8531.50
-&.CK)
0.03

36.68
-0.00-
0.00
0.00

-Ot&O-
o.cc
0.00

—O.ftO-
0.20

119.73
—OirOO-
0.04

25.88
-ee—
CQ2
N2

-12575 fQ-0--- »».■&?■• -o-.oe-
0.00
0.00

•OtOO-
0.00
0.00

-133-.09--- 28t76~

-€H4-
H2S
COS

1838.03
116.19

7.90
0.50

■44.28
135.19
11.65

■0.1-9
0.58
0.05

-o . frO"
0.00
0.00

cr.ocr
o.oo
o.oo

174.23
1.02

-0.-65-
33.75
0.00

37.66
0.22

“OrtAr-
7.30
0.00

-Ntt3---------
TOTAL
AVG MOL WT

0.00 0.00 ■ 0.00 o-.ocr -o.oo ■ 0^0-0-
.00
.74

100.00
19.77

0.00
3.00

100
27

RECOVERED SOLIDS DATA DRY FUEL ANALYSIS 
WTPCT

02/AIR ANALYSIS
MOLPCT

LH o L Au UDTTTK IS . UK L Q f 4 UD C2 99'. 90
NONSLAG ASH LB/HR 157.05 H 4.03 A 0.10
UNCONV CARB LB/HR 7.96 N 1.22 H2 0.30

--------FINES ANAL LH SETTLER--- s 2.51 CO 0.00
PCT c 3.30' 4.52 ASH 24.69 C02 0.00
PCT s 1.22 0.00 0 0.50 N2 0.00
PCT H 0.08 ---O.TO CL 0 200 TOT 1QO•GO
PCT ASH 94.90 95.38 TOT 100.00 AMWT 32.01

UNACCOUNTED FOR tl2S---O'.00-4"W/HR
UNACCOUNTED FOR NH3 0.000 M/HR

--CHARGE DATA---------------;------------------- PRODUCT DATA--------------
FUEL RATE LBS/HR 709.39 INT SYN GAS SCFH 23259.03
FUEL TEMP 503.00 EXT SYN GAS SCFH 0.00
STEAM/FUEL-R-ATrO--------- 0V458--------------- FLASH GAS -SCFH-------462.70
STEAM TEMP. PRES. 736. 1325* SOLIDS LBS/HR 183.10
02/AIR RATE SCFH 6554.51 H20.FORCED »LB/HR 141.65
METERED TO CALCULATED FLOW RATIOS
02=1.017 FUEL=0•994 UNC CAR90N=0.999 TOT SYNGAS=0.991 FLASH GAS=0.981
TNT—SYNGAS**' PCT-N2arI.S3' PCT H25-1.00'- EXT SYNGAS- PCT N2 = 0.OO-FCT rTZS^T.CO
PERCENT CARBON CONVERSION 98.325

B-4



---------- COMPUTER BALANCED DATA--------
MONTEBELLO COAL GASIFICATION GENERATOR

r—----- RUN NUMBER--
3A
FUEL TYPE

RUN PERIOD
8.20

hours------ ---- DATE -----PAGE-DNE-------

3“ v. 1 i KtSlUUC. rKUl”! KUWnA 1 AIn LUAU
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

-------Co Ho---------- 0.00 0« 00 0 + 00 0.00 0.00 0*00
A 6.96 0.03 0.00 0.00 0.17 0.04
H2 8496.81 36.01 0.00 0.00 109.81 24.27^------gQ---- ;—:----- 12748.7 5 54.03 0.00 0.00 138*51 30.61
C02 2214.52 9.38 0.00 0.00 181.43 40.10

. N2 0.00 0.00 0.00 0.00 1.26 0.28
------ CH4----------- 27.35 ----0.12 0.00 0.00 0.51 0.11

H2S 93.96 0.40 0.00 0.00 20.76 4.59
COS 8.49 0.04 0.00 0.00 0.00 0.00

——:——NH3—-------- - u»0u Q.+ 00 0.00 0«00 0.00  Q#QQ
TOTAL 100.00 0 .00 100.00
AVG MOL WT 20.18 0 .00 28.39

RECOVERED SOLIDS DATA' DRY FUEL ANALYSIS 
WTPCT

02/AIR ANALYSIS
MOLPCT

--------- LH— 5L.AC3 LTSTTlK 00 *;0 ( L 02 99.90
LH FINES LB/HR 94.98 H 4.31 A 0.10

SETTLER FINES LB/HR 10.25 N 1.14 H2 0.00
~---- : r xrccs anal*---- LH- •: SETTLER--- --- s---- 2T48 CO 0.00

PCT C 4.14 2*76 ASH 23.47 C02 0.00
PCT s 0.00 0.00 0 0.11 N2 0.00

------■ ~H—1---- 0*08 --- 0."05----- CL OVOO TOT 100.00
PCT ASH 95.78 97.19 TOT 100.00 AMWT 32.01
—--- ---UNACCOUNTEB- F^R"H---Q>:227' M/Hft------------------ ——-------

UNACCOUNTED FOR NH3 0.574 M/HR'
—CHARGE DATA---------------—------- ------ PRODUCT DATA — ' ' '
FUEL RATE LBS/HR 714.11 INT SYN GAS SCFH 23597.37
FUEL TEMP 499.00 EXT SYN GAS SCFH 0.00
STEAM/FUEL- RATIOr —  0.441 -—^------ ---FLASH GAS-SCm—  452.47
STEAM TEMP* PRES* 710. 1340. SOLIDS LBS/HR , 171.91
02/AIR RATE SCFH 7135.00 H20.F0RCED.LB/HR 152.92
METERED TO CALCULATED FLOW RATIOS
02*1.001 FUEL=0.996 UNC CARBON*!.017 TOT SYNGAS=1.004 FLASH GAS»1.010
INT'STNOAS* PCT-N2»T«00 PCT"H2S^1.00 EXT SYNGAS"* PCT-NZ^n'OO PCT' H2S»1.00
PERCENT CARBON CONVERSION 99.138

B-5



RUN NUMBER------ ;----- RUN PERIOD HOUR-5----------- WrTE-------PAGE-QNE-
3B.1 8*00
FUEL TYPE

SftCw1~r—RESIDUE"FROM-POWrtATAN COAL-------------------------------------
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

----------------------------COMPUTER BALANCED-DATA-------------- -------
MONTEBELLO COAL GASIFICATION GENERATOR

COMPONENTS INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

C6H6 0 • 0 0 0*00 u • u u 0.00 0 • 30 3« 00
A 6.40 0.03 0.00 0.00 0.26 0.05
H2 8279.08 36.39 0.00 0.00 113.03 23.67------ ----- :-------12216.31 " 3'3'vTO 0.00 OtOO 138.89 29.09
CO 2 2117.32 9.31 0.00 0.00 189.93 39.77
N2 1.58 0.01 0.00 0.00 0.13 0.03

-------CHA-------------- ------- 0.13 0.00"' 0". 00 0.43 "0. 09
H2S 90.37 0.40 0.00 0.00 34.80 7.29
COS 10.87 0.05 0.00 0.00 0.04 0.01

"—:——~—Ntt3---------- 0*UQ 0 • uo W • W V 0 • vU y •00 0« 00
TOTAL 99 .99 0.00 100 .00
AVG MOL WT 20 .07 0.00 28 • 66

RECOVERED SOLIDS DATA DRY FUEL 
WTPCT

ANALYSIS 02/AIR ANALYSIS
MOLPCT

--------LH— 3 LMb Ly / lb * ££. C DO . 3 J 02 99.90
LH FINES L9/HR 100.09 H 4.05 A 0.10

SETTLER FINES LB/HR 5.60 N 1.18 H2 0.00
riNti ANML CH "SETTLER S 2.63 CO 0 • QO

: V PCT .. C . V 5.14 2.76 ASH 25.45 C02 0.00
.PCT S 0.57 1.08 0 0.17 N2 o.oo

---- - PCT' —H--- :--- 0.08 0*05 C L 0.00 TOT 100.00
PCT ASH 97.21 96.11 TOT 100.00 AMWT 32.01

UI'IAblwUUI'J 1 CD FOR '"HU'S i^/nK
UNACCOUNTED FOR NH3 0.581 M/HR

CTTTTRTTE UA 1 M PKUUOCI UftTA
FUEL RATE LBS/HR 702.97 INT SYN GAS SCFH 22751.48
FUEL TEMP 497.00 EXT SYN GAS SCFH 0.00

. S 1 CAM/ rUtu KM 1 iU U .A-A / FCA5H GAS SCrTr ■ 4777-52
STEAM TEMP» PRES. 690. 1344. SOLIDS LBS/HR ■ 181.9202/AIR RATE SCFH 6662.53 H20 .FORCED»L3/HR 141.79
METERED TO CALCULATED FLOW RATIOS
02*1.0A2 FUEL*1.0Q1 UNC CARBON=0.999 TOT SYNGAS=0.96A- FLASH GAS=0.947 
INT SYNGAS* PCT N2 = l .00 PCT" H2S*t.OO EXT""SYNGAS~ PCT ~N2*1.00 PCT HZS^l.OC
PERCENT -CARBON CONVERSION 99.509

B-6



RUN -NUMB-6R------------ RUN P-ERI OD -HOURS-———------ ‘^AGE-tTNe
3B.2 16*00
FUEL TYPE

SftC—H■■ RE-5-IPUE--FRO-M—POWHATAN- COAL--------------------------------------
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

---------------------——COWPUTER-BA-cywCEg.PATfl----- -------------
MONTEBELLO COAL GASIFICATION GENERATOR

COMPONENTS INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

— -- C6K6---- 0 « 00 0*00 0*00 O' .-©0 "OvO©' 0.00
A 5.97 0.03 0.00 0.00 0.25 0.05
H2 7974.72 36.30 0.00 0.00 112.50 23.67
CO”" " 11&45.Q3"" ~3"Jv1T2 "O.OO" ortro 138.24 2^?7"08"
CO 2 1969.06 8.96 o.oo 0.00 189.12 39.78
N2 52.50 0.24 0.00 0.00 0.13 0.03L------ CM* 28.87 0.13 u . 0 0 0*00 XT. 4Z u • 0 y
H2S 80.07 0.36 C.00 Q.GC 34.64 7.29
COS 10.72 0.05 0.00 G.0 0 C . 04 0.01---—---Ntt3-- 0*Q0 0.00 0*00 0 • 0 Q 07 00" 0* 00
TOTAL 100 .00 0.00 100.00
AVG MOL WT 20 .03 0.00 28.67

RECOVERED SOLIDS DATA
'tM 5tA“S~ -LB/m-
LH FINES L3/HR 

SETTLER FINES LB/HR
T8,Tt-
90.53
5.04

DRY FUEL ANALYSIS 
WTPCT

--- C------"66-731---
02/AIR ANALYSIS 

MOLPCT
"02---

M
N

3.74
1.18

A
H2

"99V90"
0.10
0.00

1
i

---- FINES- ANAL—
PCT C
PCT S

--- tH---
2.14
0.57

" SETTLER
4.46
1.61

-----S'
ASH
0

--276-S
25.23
0.66

"CO— ~
CO 2
N2

- CnrOC
0.00
0.00

i n 0.08 OtTO CL 0.00 T jt 100*00
PCT ASH 97.21 93.83 TOT 100.00 AMWT 32.01

UT'iMVCwWimru rUT\ (TZ3 ,vi/nrc
UNACCOUNTED FOR NH3 0.292 M/HR

CTTwmSE 1 A rKSJwwLT UA • M
FUEL RATE LBS/HR 678.07 INT SYN GAS SCFH 21966.96
FUEL TEMP 497.00 EXT SYN GAS SCFH 0*00
3TEA”/f ULL K A 1 iU UThoo FLASH GAP aLrrT 475.38
STEAM TEMP. PRES. 690. 1344. ' SOLIDS LBS/HR 173.94
02/AIR RATE SCFH 6232.03 H20.FORCED »LB/HR 138.26
METERED TO CALCULATED FLOW RATIOS
02*1.048 FUEL*0.976 UNC CARBON*1.023 TOT SYNGAS*0.975 FLASH GAS=0

rTOO-exT-STNOA-S*
PERCENT CARBON CONVERSION

951
pcr-N2-=rftro-p-cr"n-rs'-i"

99.521
-00

B-7



COMPUTER BALANCED DATA
---- MONTEBELLO COAL GASIFICATION GENE1TATOR-------------

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
^ 2-*tOO-------------------------------------------
FUEL TYPE

SRC-II RESIDUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

------ COMPONENTS-- "INTERN ALT-SYNGAS —EXTERNAL SYNGAS-------- FLASH-GAS“-----SCFH MOLPCT SCFH MOLPCT SCFH MOLPCTC6H6 0.00 0.00 0.00 0.00 0.00 0.00VtZ-Q 0 • Q2 OtOO—---0*00------- 2T04---~0 i*r5----H2 7920.66 36.18 O.OO 0.00 105.94 23.19CO 12029.83 54.95 0.00 0.00 135.36 29*63coz 1 / oO1 8 • 17 OtOO— OTOO --1 ST. 09---T0T07----N2 13.34 0.06 0.00 0.00 0.05 0.01CH4 37.83 . 0.17 0.00 0.00 0.32 0.07H2S 7 It; 8 5 . . Q - 0.00 ---OTOO---~—30 .06--- 6. 58COS 6.60 0.03 . 0.00 0.00 0.00 0.00NH3 0.00 0.00 0.00 0.00 o.oo, 0.00
TOT MU 100 • 00 0.00 ---------rouroo------
AVG MOL WT 19 .93 0.00 28 .34

RECOVeREO SOt'TDS DATA ■PRT FUEL-ANALYSIS
WTPCT

-02/ATR ANALYSIS
MOLPCTLH SLAG LB/HR 75.72 C 66.77 02 99.90- ■■ LH —TINES LB'/HR 89.9 8 ~ " H"  3,99 A --- OLIO”----

SETTLER FINES LB/HR 5.03 N 1.19 H2 0.00
FINES ANAL LH SETTLER S 2.72 CO 0.00

rOT 0 2.14 “ 3 • o 1 ASH 24.87---- CU2 ----OTOO—----
PCT S 0.57 1.34 0 0.47 N2 0.00PCT H 0.08 0.07 CL 0.00 TOT 100.00
PCT - A SH" 97*21 94.97 TOT .TOO.00 AMWT— 32.01

UNACCOUNTED FOR H2S 
UNACCOUNTED- POR-NTfO-

0.216 M/HR 
0.501 M/HR'

CHARGE DATA PRODUCT DATA
FUEL RATE LBS/HR—— ---675 »S8"~  ----——--INT'SYN GAS"SCFTI 218^2.87  
FUEL TEMP A94.00 EXT SYN GAS SCFH 0.00
STEAM/FUEL RATIO • 0.466 FLASH GAS SCFH 4S6.69
STEAM TEMP-* PRES."- TLTr ■'  — SOLIDS LBS/HR   :—TTOTTS---
02/AIR RATE SCFH 6256.63 H20.FORCED»LB/HR 147.09
METERED- TO CALCULATED FLOW RATIOS — --—------------- ------ r------ ------
02*1.022 FUEL*0.:980 UNC CARBON-1.022 TOT SYNGAS*0.995 FLASH GAS-0.981
INT SYNGAS*- PCT N2*T*00 PCT H2S* 1.00 EXT SYNGAS-; PCT N2-1.00 PCT H2S*1.0C(
PERCENT CARBON CONVERSION 99.533



COMPUTER BALANCED DATA 
T<OWEBEtn^~COAt:-'t3ASTF-tCaTT^Tr~GEN ERAT OR

•3t3--------------- ----------- Tr30-------------------------------------------
FUEL TYPE

SRC-II RESIDUE FROM POWHATAN COAL

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
------ COMPONENTS—--- INTERN A Lr-SYNCrAS--—extern At- SYNGAS— FtASTT-■gas—■----

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
C6H6 0.00 0.00 0.00 0.00 0.00 0.00

-- - A— --- m*T- —(TrO'2 —CT.tro 0.00 2!OS 0T45
H2 7906.33 36.20 0.00 0.00 107.78 23.21
CO 12008.83 54.98 0.00 0.00 137.72 29.66

-- ----CC2 1774*84 - "OTOtJ j . 0 0 18 5".' 8 3 4070 2
N2 13.31 0.06 0.00 0.00 0.05 0.01
CH4 37.77 0.17 0.00 0.00 0.32 0.07

---- MJS ~ - 7t~i77r 0-.4'2“ - OTOO o.oo .3'Cr.58 6.3V
COS 6.59 0.03 0.00 0.00 0.00 0.00
NH3 0.00 0.00 0.00 0.00 0.00 0.00
TOTA~t • 99 0 • 00 TOOTOO
AVG MOL WT 19 .92 0 .00 28 .82

ED-SttttS-DATA—----DRY-FtEt—
WTPCT

AN At; VS TS-- -- D2-AATR-^ANALYSTS-----
MOLPCT

LH SLAG LB/HR 69.99 C 66.96 02 99.90
--  - LH"—R1NES" LtS/liR "H ’ ' 4.02" ' ' A OTTO

SETTLER FINES LB/HR 5.27 N 1.15 H2 0.00
fines anal LH SETTLER S 2.74 CO 0.00L ' “PCT“ C 2 > 3 2 4.^6 Aih 2 4.7^ C02 0 • 0 0

PCT S 0.00 0.00 0 0.A1 N2 0.00
PCT H 0.08 0.10 CL 0.00 TOT 100.00

~ ---- PCT—ArSH“ 9Tt!79~ —9"3'»4Tr TOT- TOOVOO ATWT 32 • 01
UNACCOUNTED FOR H2S 0.234 M/HR 

-- XPVKC COtTN TEO FUR"^ NrH3---OYATTi "•T/i-nR
CHARGE DATA PRODUCT DATA |

"FtTEt RArTE CETS/TtR------- 372i3Z---------------- TNT SYN'GAS SCFH—21344.-06...  :
FUEL TEMP 491.00 EXT SYN GAS SCFH 0.00 ,
STEAM/FUEL RATIO 0.475 FLASH GAS SCFH 464.39 !
5TE~AM TEMPT" PRESV---o99T'"T3WS------------- SOOTTST-CB37TTR-------- IW3TW1
02/AIR RATE SCFH 6257.67 H20.FORCED.L3/HR 153.22
METFAH-:-D--:fe--CAL-GULATED-FtQW--RA7-ies---------------------------------------------
02*1.013 FUEL*0.990 UNC CARBON*!.014 TOT SYNGAS*0.995 FLASH GAS-0.986
INT SYNGAS- PCT N2*1.00 PCT H2S*1.00 EXT SYNGAS- PCT N2*1.00 PCT H2S*1.00
PERCENT CARBON CONVERSION 99.A66

B-9



------------------MONTEBELLO COAL CffSrF~TCAT I'ON~GENER~ATOR-------------

Arft--------------------------8vW-----------------------------------------
FUEL TYPE

SRC-II RESIDUE FROM POWHATAN COAL

COMPUTER BALANCED DATA

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
L------COMPONENTS—----INTERNAL-SYNGAS"---- EXTERNAL SYNGAS- ---- FLASH-CAS------

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
C6H6 0.00 0.00 0.00 0.00 0.00 0.00

—— -- Ar------------ 6*30 ----0 .03— 0.00 0.00 0.24 0.06
. . H2 : 7712.28 35.27 0*00 0*00 100*52 23.19

CO 12137.65 55.74 0.00 0.00 138.51 31.96-------£02--------- 1738.38 8.18 0.00 0.00 165 * 95 3 8.2'9
N2 23.75 0.11 0.00 0.00 0.00 0.00
CH4 14.16 0.06 0.00 0.00 0.28 0.07

—---- K2S---------- 125.32 ---- 0'j'57 0.00 0.00 27.84' 6.42
COS 8.93 0.04 0.00 0.00 0.08 0.02
NH3 0.00 0.00 0 • 00 0.00 0.00 0.00

--------TOTAt:------ iUU.UU 'j • u 0 100.00
AVG MOL WT 20.19 0.00 28.50

------------ KCWUVCKCU OUUiUS UH IT* ukt rucL r I o
WTPCT MOLPCT

LH SLAG L3/HR 62.98 C 66.63 02 99.90
------- ttt—FTNES— LB/ HR 90.4'0 R 4.07 A U.iu

SETTLER FINES LB/HR 20*84 N 1.32 H2 0.00
FINES ANAL LH SETTLER S 2.69 CO 0.00-- ----P£4p--£------ 2.73 1.81 ASH 25.05 C02 U • UrJ

PCT S 0.00 0.00 0 0.24 N2 0.00
PCT H 0.09 0.10 CL 0.00 TOT 100.00

—---- PCT--ASM---—--- 98.09 TOT lOU.OO AMWT 32.01
UNACCOUNTED FOR H2S 
'UNACCOUNTED FOR NH3

0.146 M/HR 
0«519~~M/HR

CHARGE DATA PRODUCT DATA
FUEL RATE LBS/HR'-------- 5'83»T3--------------INI SYN GAS SC'FH—21B66.S0----
FUEL TEMP 482.00 EXT SYN GAS SCFH 0.00
STEAM/FUEL RATIO 0*461 FLASH GAS SCFH 433*45
STEAM TEMP. PRES.--- ------ r2T0?-------------SDLTD'S-EB'STTiR--------174.23----
02/AIR RATE SCFH 6545.38 H20.FORCED»LB/HR 167.25
METERED TO CALCULATED PLOW—R-AT~IOS--------------------------------------------
02*1*031 FUEL-1.040 UNC CARBON-0.940 TOT SYNGAS-0.950 FLASH GAS-0.943
INT SYNGAS- PCT N2-1.00 PCT H2S-1.00 EXT SYNGAS- PCT N2-1.0Q PCT H2S-1.CC
PERCENT CARBON CONVERSION 99.376

B-10



COMPUTER BALANCED DATA 
HCTMT"EerEtXO'''COArC"G7LSTFTCATT’CrN''GEfTET?ATOR

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
^arn---- -—---------- moo---
FUEL TYPE

SRC-II RESIDUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM: COAL GASIFICATION

i 1 n 1 EK) 4 ML O i • * vju A U A 1 U RjnAL. SYNGAS r LASH GAS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

C6H6 0.00 0.00 0.00 0.00 0.00 0.00
A~ ■S.T4^ TTrOS"---- cvtjtr-—..OVOO” 0.24 QT06
H2 8013.02 36.15 0.00 0.00 103.56 24.07
CO 12270.49 55.40 0.00 0.00 136.90 31.82

------ C02----- T6-9TT1T9--—Tv6'6‘~~ ---—OTOO~ 0T0TT~~ ISTiS? 3 7.18
M2 18.38 0.08 0.00 0.00 . 0.00 0.00
CH4 15.94 0.07 0.00 0.00 0.28 0.07
—H2S “ r2"4'V?T "--trj.SS :—‘ ■cr*0Tr----rrstrcr ■ “Zv.rr '

C05 8.63: 0.04 0*00 0.00 0 .07 0.02
NH3 0.00 0.00 0.00 0.00 0.00 0.00^ - - - total ~ ItJtrTTrtr.... orao .. — ^0X5TOO"
AVG MOL WT 19 .88 0.00 28 .12

---- -Rr-COV S &S-OAf A--- —ORY-WCL ANA LrSfS---~—O^yArfft-^W A L TS T~S
WTPCT MOLPCT

LH SLAG LB/HR 73.59 C 66.46 02 99.90
—w PTMes— LB/MR"" —8"r.*4- - -—H— -- 4.0?“ --- y-..— ono —
v SETTLER FINES LB/HR 19.62 N 1.09 H2 0.00

FINES ANAL LH SETTLER S 2.82 CO 0.00L ---- -PCT--C“ -- 2.73“ ' l.'S'l “ASH --2ST43“ . CCT2 0 • 0
PCT S 1.56 0.95 0 0.11 N2 ' 0.00
PCT H 0.09 0.10 CL 0.00 TOT 100.00

—'PCT—~ftrSH— — •95t6'2“ “—7Tri4 —tot--- i-oo-itrcr AiMWT- 32.01
UNACCOUNTED FOR H2S 0.127 M/HR

--- UfTA'CCOtmrTlEtT"TOR ' CT.-4SB W7TTR
CHARGE DATA PRODUCT DATA

- “TNt 5TN GAS~"SCFFT' 22163.24
FUEL TEMP 479.00 EXT SYN GAS SCFH 0.00
STEAM/FUEL RATIO 0.451 FLASH GAS SCFH 430.24
S1tAM 1tMP » ~PRES1--- sw;—rzuur SOITI D"S.LBS7HR 17 8.46
02/AIR RATE SCFH 6391.66 H20 ♦ FORCED »LB/HR 149.97
METE-RED ' -TO I OS— ■: —— -------------------- -----
02*1.ooa FUEL*1*012 UNC CARBON*<3.977 TOT SYNGAS-0.986 FLASH GAS-0.984 
INT SYNGAS- PCT N2*t«00 PCT H2S-1.00 EXT SYNGAS- PCT N2-1.00 PCT H2S*1.0C
PERCENT CARBON CONVERSION

B—il

99.411



COMPUTER BALANCED DATA 
'MONTEBELLO COAL Gff'SrFTCATION GENTRATOTt

RUM NUMBER 
-tf&irt----------

RUM PERIOD HOURS 
—fOvOtr----------

DATE PAGE ONE
FUEL TYPE

SRC-II RESIDUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

C6H6
-A-----------
H2
CO
-CM---------
M2
CH4
tes--------- :
cos
NH3
—To-m------
AVG MOL WT

SCFH 
0.00 

-----6»9-9-
7702.89 
11923.12 
—1897.31-

MOLPCT
0.00

-e-vOS—
35.6 2 
55.14 
—8vS-6---

-EX-T£-RMAL—SYMGATS— 
SCFH MOLPCT 
0.00 0.00

-OnrO-O-
0.00
0.00
-OvOfr-
0.00
0.00

-O-.'OO

•o -.-Q-Q
0.00
0.00
TTrOTT
0.00
0.00
-Ot&O-

—FrArSTT
SCFH 
0.00 
-0.-22---

GTTS-----
MOLPCT
0.00

--
22.64 
30.71 

' 37it7--
0.01
0.03
~T*T&r

92 • 18 
125.04 
15^747-

0.02
0.13
30.05
0.03
0.00

25.79
13.87

134.63
0.12 
0.06 

»i7 vj--—Qvt~2r

9.32 0.04
0.00 0.00
--- tOOrOO----

i.»
0.00 0.00
0.00 0.00
------ OtCO---- "tOON

0.01 
0.00 
00---

20.14 0.00 28.85

------------RECOVERED.SOLIDS-DATA---- DRY -FUEL—ANALYSIS-- —027 AIR--ANALYStS-"
WTPCT MOLPCT

LH SLAG LB/HR 80.59 C 66.18 02 99.90
LH FINES 'trB/TtR 76*25 H A O". 10
SETTLER FINES L3/HR 18.05 N 1.15 H2 0.00
FINES anal LH SETTLER S 2.74 CO 0.00

PCT C 2.73 1.81 ASH ' 'Z5T6 2 0 . UO
PCT S 1.56 0.95 0 0.40 N2 0.00
PCT H 0.09 0.10 CL 0.00 TOT 100.00' PCT ACH 93 .62 97*14 TOT 100ioo----- ATMWT 32 . ul

UNACCOUNTED FOR H2S 
UNACCOUNTED' FCTR""NH3

0.075 M/HR 
-07475 "M'/HR"

CHARGE DATA 
-PUtt " RATE LB S/HR--
FUEL TEMP 
STEAM/FUEL RATIO 
-STEAM TEMP-t-PRES".'
02/AIR RATE SCFH

----STOTTOO
479.00 

0.458 
-0967-- 1200-,

6319.04

PRODUCT DATA 
'INT SYN GAS SCFH
EXT SYN GAS SCFH 
FLASH GAS SCFH 

"S0UrtrS-LBS7HR----
H20.FORCED »L3/HR

'21-62 3.04
0.00 

407.17 
--TTSTW

152.58
METERED TO CALeUtArT-EO FLOW-R-ATI OS ’ —  —— --------------- —----—;—
02*0.984 FUELaQ.994 UNC CARBON *I*0 2 0 TOT SYNGAS*1.022 FLASH GAS*1.028 
INT SYNGAS— PCT N2*1.00 PCT H2'S*1.00 EXT SYNGAS- PCT N2*1.0G PCT H2S*1.0C
PERCENT CARBON CONVERSION 99.449



COMPUTER BALANCED DATA 
MONTEBELLO COAL 137rSTFTCATrOTr-gE?TERATOR-

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
-------------------------- 2'tr.oo-----------------------------------------
FUEL TYPE

SRC-II RESIDUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

FTArSH—G7TS"
C6H6

SCFH
0.00

MOLPCT
0.00

SCFH
C.00

MOLPCT • 
0.00

SCFH
0.00

MOLPCT
0.00

A 6.13 OVD3 0.00 OTO'O orrr “OTO'5
H2 7556.20 35.51 0.00 0.00 83.14 23.26
CO 11664.04 54.82 0.00 0.00 111.36 31.18
C02 1"S9A'.'1'9 8V67 OTOO OTOO .1T6TT4 T8TZ9

N2 46.S4 0.22 0.00 0.00 0.01 0.00
CH4 12.13 0.06 0.00 0.00 0.07 0.02

--- --- H2S ------ - 139.2 & 0'."6"5 OTOO 0.00 25.58 7.16
COS 7.3 7 0.04 0.00 0.00 0.03 0.01
NH3 0.00 0.00 0.00 o.oo 0.00 0.00

------- TOTAL vv. vv jTUu TUUTUO
AVG MOL WT 20.21 0.00 28.53

RECOVERED SOLI PS' DATA" DRY' FUEL-A-XAt-rSlS-
WTPCT

-QttA-lUr-AWtt Y S t S
MOLPCT

LH SLAG LB/HR 46.34 C 65.68 02 99.90
. LH F INES LB/HR 117.62 H 3-„95 A "0.10
SETTLER FINES LB/HR 16.51 N 1.12 H2 0.00
FINES ANAL LH SETTLER S 3.02 CO 0.00

2 iTO 2 9 8 1 ASH 26.11 CU2 0 • JO
OCT S 1.65 0.00 0 0.12 N2 0.00
PCT H 0.08 0.06 CL 0.00 TOT 100.00

r------PCT ' ASM---—95»57 97*12 TOT 100.00' " AMWT 3'2".'01
UNACCOUNTED FOR H2S 0.114 M/HR
UNACCOUNTED"FOR''TIH3 0VZ56 M/HR

CHARGE DATA PRODUCT DATA
PULL NAlb LB6/HK 669*38 IN I SYN GAS SCrn 212/6« /1
FUEL TEMP 493*00 EXT SYN GAS SCFH 0.00
STEAM/FUEL RATIO 0.470 FLASH GAS SCFH 357.15
i> 1 t AM 1 fcMH ♦ 7U7T 1218. SOLIDS LBS/HR 180.48
02/AIR RATE SCFH 6332.07 H20.F0RCED.L3/HR 163.90
METERED TO CALCULA-T-EO-Fbew-R-A^tes-------------------------------------------
02*0*992 FUEL*!*020 UNC CARB0N»0.964 TOT SYNGAS»0.994 FLASH GAS-1.000 
INT SYNGAS-: PCT N2»l.00 PCT H2S-1.00 EXT SYNGAS- PCT N2-1.00 PCT H2S-1.0C
PERCENT CARBON CONVERSION 99.172

B-l 3



------------------ rTOTTrEBECUO-COTIT_tri!rSTFTC7nTCnT_G^TTER7rnDR--------------

■*ti------ -------------------TA'TDD------------------------—-- ----—------
FUEL TYPE

SRC-II RESIDUE FROM POWHATAN COAL

COMPUTER BALANCED DATA

RUN NUMBER. RUN PERIOD HOURS DATE PAGE ONE

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
-COMPONENT 5" -i-H-T-ER-N-Atr-SYN-SAS- -EXf ER N A-tr-S YN -PtASrH GAS

SCFH- -MOLPCT SCFH MOLPCT SCFn MOLPCT
C6H6 0.00 0.00 0.00 0.00 0.00 J • 00
A 6.2 6 —CrrO~3---- ---0 • 00 -o.oo— --0 ."17
H2 7812.16 35.A2 0.00 0.00 70.36 2A.1A
CO 12187.81 55.27 0.00 0.00 91.9A 31.5A
CO 2 13 A 8 • 3 U 8t38 O.OO' 0.00 iw 7.37 36i
N2 30.70 0.1A 0.00 ■ 0.00 0.10 O.OA
CHh 1A.13 0.06 0.00 0.00 C.ll O.OA—— : 1A6.87 0.67 0.00 Q • C J 21T.A5 “ 7*3 6
COS 7.06 0.03 0.00 0.00 0.01 0.01
NH3 0.00 0.00 0*00 0 • C 0 0.00 0*00
TOTAL 99 ---- 0.00— --- rtroroo----
AVG MOL WT 20 .19 0.00 23.08

UKl ruc.u MUM L T i i i U«; / rt i K MISML T i i O
WTPCT MOLPCT

LH SLAG LB/HR 56.61 C 65.99 02 99.90
LH rINES LB/HR 'ITS .57—---- H— 3 • 92 A 0 *10! SETTLER FINES LB/HR 8.56 N 1.16 H2 0.00
FINES ANAL LH SETTLER S 2.99 CO 0.00

PCT C 1.30 2.31 ASH 23V92 “CCT2 C.DO
PCT S 0.00 0.00 0 . 0.12 N2 0.00
PCT H 0.05 0.09 CL 0.00 TOT 100.00

1 : PCT AMTH :--9CTT5—"1 ■ —9TVE0--------TOT 100.00 AMWT 327771
UNACCOUNTED FOR H2S 0.179 M/HR
UNACCOUNTED POTT "NH3 OTAOT M77HR

CHARGE DATA PRODUCT DATA
""FUEL RATE1 LBS/HR---- 633 *23 INI SYN

FUEL TEMP 493.00 EXT SYN GAS SCFH 0.00
STEAM/FUEL RATIO 0.A57 FLASH GAS SCFH 291*56
STEAT"TEMP"* 'PRES.--- ST9E.--rZOA'i— SOLIDS LBS/HR i d u • / b
02/AIR RATE SCFH 6A37.25 H20.FORCED.LB/HR 157.63

r 'ic. i c.” l*L/ iu rLuw—j
02*0.991 FUEL*!.000 UNC CARBON*!.002 TOT SYNGAS*li.010 FLASH GAS*1*009
INT SYNGAS— PCT N2*t.G0 PCT H2S*1.00 EXT SYNGAS- PCT N2*I*0G PCT H2S*1.0C
PERCENT CARBON CONVERSION 9 9 • A 9 3



COMPUTER BALANCED DATA 
MONTEtrei-ttr COAL gASTPTCTmOT-GErc-ERATOR

RUN NUMBER RUN PERIOD HOURS DATE RAGE ONE
trE rt----------------------- trroo----------------—----- ----- ---------------
FUEL TYPE

SRC-II RESIDUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM COAL gasification

"■EXf ERfrAtr-u,----—CwMPutt£N i 5' —r'T? ERnrAtr—syngas — SYNGAS "" PtrAStr GAS
SCFH MOLPCT SCFH WOLPCT SCFH MOLPCr

C6H6 0.00 G * QC C.00 o.oa 0.00 0.00
A ----Q'vQj- --- Q-,00—■ "OtOO 0*17 0*0 /
H2 801A.AA 35.39 0.00 0.00 61.55 23.97
CO 12A55.17 55.00 0.00 0.00 77.61 30.22

------ cuz----------- ■rrOS * 51——8~r42— -----OtOO— 0.00 ■90 ."AS 37. 56
N2 82.A9 0.36 0.00 0.00 0.7A 0.29
CHA 1A.09 0.06 0.00 0.00 0.00 0.00

------ IT2^------- —138.40--—0v70----- 0*00 0.00 "Z07Z5 7.89
COS 7.27 0.03 0.00 0.00 0.00 0.00
NH3 0.00 0.00 0.00 0.00 0.00 0.00

--------POTAL----------------rotr• 00-------- 0 .00 100700
AVG MOL WT 20 .21 0 .00 23 .28

LH
- RECOVERED SOLIPS DATA----
SLAG* LB/HR 32.11

-DRY- FUEL -ANArtYS-rS—- 
WTPCT

C 65.45
-■ " UETNAtR-

02
ANALYSTS-----

MOLPCT
99.90

LH rrirery lh/ hk 1 3 7 • X 7 n ^ • 00 A Q . 10"
SETTLER FINES LB/HR 3.66 N 1.13 H2 0.00
FINES ANAL LH SETTLER S 2.95 CO 0.00

L. C 0 U l 1.53— "" ASH '2. b *^7 - "COZ 0.00
PCT S 0.00 0.00 0 0.12 N2 0.00
PCT H 0.10 0.08 CL 0.00 TOT 100.00------ P£t— ASH 97*39 —98*39— TUT 4 U 0 UU —AMWT 32.01

UNACCOUNTED FOR H2S 0.161 M/HR
UNACC0UNTS9 FOR NH3 —0vt35 MTHR

CHARGE DATA PRODUCT DATA
rucL Kfllt L£J o/ HK ---703.74" i H I 5T/N 22644.8W
FUEL TEMP 494.00 EXT SYN GAS SCFH 0.00
STEAM/FUEL RATIO 0.445 FLASH GAS SCFH 256.79

------ STEAM TEMP-."PRES.--- 690. 120b . SULTDb LBS/HR 190.93
02/AIR RATE SCFH 6630.99 H20.FORCED.LB/HR 160.38

-------"IL. i &nL.U TT5—C, u/ —r^l X
02 »0 .9BO FUEL*Q»986 UNC CARBON*0.997 TOT SYNGAS*! .035 FLASH GAS-1.022
INT SYNGAS- PCT N2*l .00 PCT H2S*1.00 EXT SYNGAS- PCT N2*l.00 PCT H2S*1.00
PERCENT CARBON CONVERSION 99.320

B-15



COMPUTER BALANCED DATA
---------- ;-------MONTEBELLO—COAT. SASIF ICATION QgftCttftTOft--------------
RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
—----------------------tlrrOO--------------------------------------------

FUEL TYPE
SRC-II RESIDUE FROM POWHATAN COAL

DRY PRODUCT GAS STREAMS FROM COAL gasification ... 1_{,r u'fR "J ? 3 f'fTT E'R’NAtr SYNGAS... EXTERNAL■ SYNGAS--- ■ ..",-TtASM" PAS
SCFH wOLPCf SCFH MOLPCT SCFH MOLPCT

C6H6 0.00 0.00 0.00 0.00 0.00 0*00
i A s* 5 8 —0i03----------Q.OU.--- o .00—---- 0.15--- - 0*06

H2 7799.6A 35.11 0.00 0.00 62. IS 23.00j;, ; CO 12006.13 5A.05 0.20 0.00 83.87 31.02
COZ 2174.98--—9-r79----------OtOQ——O', oc--—103.95--- 3'8'i A5
N2 57.29 0.26 0.00 0.00 0.01 0.00
CHA 1.56 0.01 0.00 0.00 0.00 0.00
HZ 3 15 o • 0 6 —OnrTT----------0.00 0 • 0 <3 —2Pr2T--- 7 . Ad
COS 9.59 O.OA o.oo 0.00 0.00 0.00
NH3 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL —TOP"TOP-------- PrCO------ ------ TOPTOP
AVG MOL WT 20 .51 0.00 28 • 65

■"RECOVERED SOLIPS-BATA---- DRY FUEL ANALYSIS —02/AIR 7AN ALT3I3
WTPCT MOLPCT

LH SLAG* LB/HR 36.98 C 65.21 02 99.90
~ LH FPWES "LB/HR---- 151.30— H 3V3S --- AT OTTO

SETTLER FINES LB/HR 3.A6 N 1.12 H2 0.00
FINES ANAL LH SETTLER S 2.82 CO 0.00; pCT £ 2TP1 1.53 ASH —2STS3 cor” OTOO

PCT S 0.00 0.00 0 0.16 N2 0.00
PCT H 0.10 0.08 CL 0.00 TOT 100.00 - pct ASH —97.89--- 98*39--------TOT--- 100.00 AMWT 32.01

UNACCOUNTED FOR H2S 0.123 M/HR 
ONA-CCOUNTEtr FOR-"NH3 0.2'Sr M'/HR'

CHARGE DATA PRODUCT DATA
- " FUEL RATE"LB'S7HR--

FUEL TEMP 
STEAM/FUEL RATIO

-----TCT2*'68---------
A96.00

O.AA9
‘ INT SYN'GAS SCFH"-

EXT SYN GAS SCFH 
FLASH GAS SCFH

d 22iJ * s 3
0.00

270.40
STEA^ TEMP* PRES.
02/A 1R RATE SCFH

—TAT. 12TA.
67A1.0A

SUL IDS LBS/HR
H20.FORCED *LB/HR

m. 75
165.88

-M€-T€R€0- T-Q—CALCULATED.FLOW RATIOS--------------------------------------------
02a0.986 FUEL»0.982 UNC CARBON*1.035 TOT SYNGAS*1*C31 FLASH GASa1.020
INT SYNGAS- PCT N2-1.00 PCT H2S*1.00 EXT SYNGAS- PCT N2*1.00 PCT H2S*1.00
PERCENT CARBON CONVERSION 99.325



COMPUTER BALANCED DATA 
>tOfttf^EttrO-COAL ' GASI-F-ICATION GENERATOR

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
-*1*------------------------ 22.80----
FUEL TYPE

SRC-II RESIDUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMMON C.N 0 T 1^ OMC> EXTERNAL 3TNUA o (j AS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

C6H6 0.00 0.00 0.00 0.00 0.00 0.00
■------ A---- firv4"t 0t05“ 0.00" 0 • OCT 0.18 0. Ob

H2 7736.81 3 5.14 0.00 0.00 76.16 23.84
CO 11925.46 54.17 0.00 0.00 102.62 32.12

------ C02------------ 205 8 r3‘2 9,3 5 0.00 OT0O 1T5TT8 36.06
N2 116.96 0.53 0.00 0.00 2.50 0.73
CH4 4.65 0.02 0.00 0.00 0.01 0.00

-------H2S------ 155 .69 —O.TT----- 0.00 OTOTT 22.77 7.13
COS 9.74 0.04 0.00 0.00 0.00 0.00
NH3 0.00 0.00 0.00 0.0 0 0.00 0.00L------- TOTAL-- -------------- 975- • 99 0TOO TOO • uu
AVG MOL WT 20 .43 0 .00 28 .02

u------------PECO-VEPEe-SOL-i-DS-DATA---- -DRY- FUEL—ANALYSTS-- -- 02-/AIR- ANALYSIS-
WTPCT MOLPCT

LH SLAG LB/HR 17.01 C 65.39 02 99.90
“tH--F-fTtES— LB/MR 154.86—-----H 3.76 A 0.10 .
SETTLER FINES LB/HR 13.05 N 1.28 H2 0.00
FINES ANAL LH SETTLER S 2.81 CO 0.00

------ —c— 0 • ? 6 1 # 75 Airi 26.64 C02 0 • QC
PCT S 0.00 0.00 0 0.13 N2 0.00
PCT H 0.07 0.09 CL 0.00 TOT .100.00

------ PCT-- ASH----—99.37--- 98.16 -----TOT--- 100.00 AMWT 32.01
UNACCOUNTED FOR H2S 
UNACCOUNTED-FOR" KH3

0.108 M/HR 
"0 . OOQ—M/HR-

CHARGE DATA PRODUCT DATA
FUEL RA TE LB S/HR------- 0~89 i TR-----------------rNT~STN—G7TS""SCFH 
FUEL TEMP A95.00 EXT SYN GAS SCFH 0.00
STEAM/FUEL RATIO 0.451 FLASH GAS SCFH 319.45
STEAM 'TEMP » PRESi TOTi -------------- SOL TD 5 LB'S/HR------- 'TSzr<r94'
02/AIR RATE SCFH 6599.78 H20»FORCED.LB/HR 160.32
METERED TO CALCULATE0- FLOW-- RAT IOS-------- ---- :---—----- — ---------------
02*0.976 FUEL*0.979 UNC CARBON*!.004 TOT SYNGAS*1.048 FLASH GAS*1.036 
TNT SYNGAS- PCT N2=1.18 PCT H2S*1.00 EXT SYNGAS- PCT N2*0.00 PCT H2S*1,0C
PERCENT CARBON CONVERSION 99.757



APPENDIX C
Adjusted Raw Data

The following adjustments to the measured flow rates were made to the 
data In this section:

Fuel Rate - decreased 10Z 
Oxygen Rate - Increased SZ

C-l



-----------RAW - OATA------ ------------
M0NTESEL1.0 COAL GASIFICATION GENERATOR

-■"RW- NOMfl&R------ :------- RUN PER I OB-HOURS------------ DATE ---- RAr&£—EWt
1A 11.60
FUEL TYPE

SRC—f-I—RgS-IOUE-FROM POWHATAN-COAL-------------------------------- ---------

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS

C6M6-
A
H2

INTERNAL SYNGAS 
SCFH MOLPCT

EXTERNAL SYNGAS 
SCFH MOLPCT

FLASH GAS 
SCFH MOLPCT

•--- frrfrfr-
13.87

9009.35

0.00
0.06

37.00

OtOO-
0.00
0.00

--OvOO-
0.00
0.00

—-o-.-oo-
0.15

110.12

—OvOG~
0.0A

24.83
-ee—
C02
N2

13474a48-
1715.47

5.35

-55.34
7*05
0*02

-OtO-O- "IT 9*31
180.06

2.03
40.60
0.46

-eH4-
H2S
cos

31.39-
90.58
8.76

0-*-l-3-
0.37
0.04

0.00 0.00
0.00 0.00
HOvOO-
0.00
0.00

0.00
0.00
0.00

—0-.-5-I3-
30.81
0.05

-dvtir
6.95
0.01

-Nrt3---------
TOTAL
AVG MOL WT

0.00 O.QC- -OrsiTO- -e^ocr -CTiOO- ■WOO”
100.00
19.55

0.00
0.00

100.00
28.4?

RECOVERED SOLIDS DATA DRY FUEL ANALYSIS 02/AIR ANALYSIS
WTPCT MOLPCT

-LH—StrAS--- LB/HR--------- ------------ C“-------WntW--------- Qt-------99 V9Q----
LH FINES LB/HR 132.44 H 4.40 A 0.10
SETTLER FINES L3/HR 3.95 N 1.24 H2 0.00
—Fi'ffrgS—ANAt:-----trt----- SETTLER------ S--------- 2^2—--------CO-------- 0.00 ...
PCT C . 1.88 4.02 ASH 22.68 . CO2 0.00
PCT S 0.00 0.00 O 0.26 N2 0.00®eT—M------- &T-06  ---Ovll---- :—ctr---—Ortw------ ---TOT----TOOrOO  
PCT ASH 98.06 95.87 TOT 100.00 AMWT 32.01

------charge-data------
FUEL RATE LBS/HR 
FUEL TEMP

712.99
540 *00

----PRO&OCT-&ATA—
I NT SYN GAS SCFH 
EXT SYN GAS SCFH

24350.23
0.00

--- STEAM/FUEL RATTO---
STEAM TEMP. PRES. 
02/AIR RATE SCFH

---- 0>438--------
751. 1360.

6783.58

F LA S?T'-GAS SCFTT
SOLIDS LBS/HR
H20.FORCED.L3/HR

~4"4~3.5S~
146.10
141.07

■
::

■T'VT___

C-2



---------------------------- RW-&ATA--------------------------------
MONTEBELLO COAL GASIFICATION GENERATOR

RUN NUMBER--------------RUN- PERIOD HOURS------------ BArTE------- RAGE-ONE-
18 - 24*00
FUEL TYPE
SRC-11 RESIDUE FROM POWHATAN COAL---------------------- ------ ------------

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS

-etrtrtr
A
H2

INTERNAL SYNGAS 
SCFH MOLPCT

EXTERNAL SYNGAS 
SCFH MOLPCT

FLASH GAS 
SCFH MOLPCT

--- o-»oo
12.72

9062.48

—e.OQ"
0.05 
37.7A

e-.oo
o.oo
o.oo

-OrOO-
0.00
0.00

--O vOO ■
0.20

119.80

—DrDD-
0.0A

26.11
-ea—
CO 2 
M2

1308^-»DD---E4*48-
1709.15 7.12

0.14 0.00

-D-.00-
0.00
0.00

-0^0-0-
0.00
0.00

131~ .46-
170.81

1.01
~28~i 65
37.23
0.22■CHA-

H2S
COS

-28^ 57
104.69
10.94

-0'.12-
0.44
0.05

-o-.oo
0.00
0.00

-OtOC-
0.00
0.00

O'. 37-
35.13
0.04

ovoa
7.66
0.01

NH'3 ---- :----
TOTAL
AVG MOL WT

0*00 0*00 -e-.oo- -o.oo- o-i-eo- o.oo
100.00
19.37

0.00
0.00

100.00
27.64

RECOVERED SOLIDS DATA DRY FUEL 
WTPCT

ANALYSIS 02/AIR ANALYSIS
MOLPCT

Ln oLAb LdTTTR V. tl C 66 • 36 02 ~ 99.90
LH FINES LB/HR 132.32 H 4.00 A 0.10

SETTLER FINES LB/HR 3.94 N 1.25 H2 0.00

---------Pt'NES—ANAL----CM SETTLER s 2*61 CO 0.00

PCT C 4.24 4.02 ASH 25.32 C02 0.00

PCT S 0.00 0.00 0 0.46 N2 0.00

--------PCT H--------- 0. OS— ---- Ovtl—— CL J . 00 TOT 1 u 0 • 00

PCT ASH 95.70 95.87 TOT 100.00 AMWT 32.01
CHARGE DATA rKUUULT Uf\ I A

FUEL RATE LBS/HR 710.99 I NT SYN GAS SCFH 24010.75
FUEL TEMP 531.00 EXT SYN GAS SCFH 0.00

------- STEW/FUEL' "RATIO---- -------0x439" fCAon (jMo iT-t-FT 4.53,33

STEAM TEMP» PRES. 761. 1369 • SOLIDS LBS/HR 145.99
02/AIR RATE SCFH 6383.53 H20.FORCED»LB/HR 117.60

C-3



KAw L/ATA
MONTEBELLO COAL GASIFICATION GENERATOR

1C
FUEL TYPE

------- SRC-11 ' RESISOE-

" KUN—HfcR i —HUUHa—
7.30

"FROM POWHAfAN-COAL-

-■PAuc'.Q-ftir

DRY PRODUCT GAS STREAMS FROM COAL GAS I FI CAT IO,M

COMPONENTS . INTERNAL SYNGAS. EXTERNAL SYNGAS FLASH GAS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

C6H'6----------------- 3-rOO---- OttOO----------- Q-rOt----- OrOC---------OvSC----- Sr.-03--
A 21.67 0.09 0.00 0.03 0.20 0.0A
H2 8898.17 37.77 0.00 , 0.00 118.05 25.95-ee-------- 127*r5-.2Mf--S^-irQ-------0x03---3x00----t^l.-^l--2&r&r—
C02 1751.79 7.AA 0.00 0.00 170.5A 37.49
N2 1.17 0*00 O.OO 0.00 1.01 0.22
-CH9----------------n*9 7----- 0~."t5------------0x33-----3x30---------3x34----- 3X14 
H2S 94.93 0.40 0.00 0.00 33.28 7.32
COS 9.39 0.04 0.00 0.00 0.00 0.00
-m3--- :-------- :------3X33-----0X33----------- 0x33-----0X30---------3X30----- 0X03--
TOTAL 100*00 O.OO 100.00
AVG MOL WT 19.41 0.00 27.70

RECOVERED SOLIDS DATA DRY FUEL ANALYSIS 02/AIR ANALYSIS
WTPCT MOLPCT

—LH--StA3----L3/HR-------- 13x35------3-------- 36.22---------02-------- 99x93 -
LH FINES L3/HR 136.94 H 3.82 A 0.10
SETTLER FINES LB/HR 4.07 N 1.26 H2 0.00
—f^HEG-AN-At---- LH----- SETTLER------- S---------2x32----------C3 ——3x33—
PCT C 5.55 4.21 ASH 25.59 CD2 0.00
PCT S 1.72 0.00 0 0.59 N2 0.00
-P3T—h--------- 0x36-------3x13-------- CL------- 3x33---———T3T----- 130x30—
PCT ASH 92.57 95.68 TOT 100.00 AMWT 32.01

---erHHRGS—3A/FA------ --------------------------------P POO U C3~3AtTA ——---------
FUEL RATE L3S/HR 708.99 1NT SYN GAS SCFH 23558.46
FUEL TEMP 528.00 EXT S^N GAS SCFH 0.00

1 STEAM / FUEL "R-ftf-fO---------- 3x443-------- --------- FLASH--GAS SCTH------- 4 54'. 9 6
STEAM TEMP* PRES. 734. 1320. SOLIDS LBS/HR 151.08
02/AIR RATE SCFH 6340.95 H20* FORCED * LB/HR 119.74

C-4



"."Run number----------- --------------------------- date------ PAgE-owr2 7. AO.
FUEL TYPE

'SRC-I! RESIDUE FROM POWHATATt COAL ------ -----------------------------------

RAW . 0ATar--------------------------------------------------- ------------------------

MONTEBELLO COAL GASIFICATION GENERATOR

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS

A
H2

INTERNAL SYNGAS 
SCFH MOLPCT

EXTERNAL SYNGAS 
SCFH MOLPCT

FLASH GAS 
SCFH MOLPCT

--- o-i-e-e-
23.06

8AA0.38

—OirOO-
0.10

36.60

-s-.oo
0.00
0.00

0.00
0.00
0.00

—0-.-00-
0.19

117.7A
—OtOO-
0.0A

25.95
-ee—
CO 2 
N2

■12AAUA8--- 53.95
179A *93 7.74
192.18 0.79

0.00
0.00
0.00

-e .-00-
0.00
0.00

130.87----STOi-OA-

"CHA-
H2S
COS

A3;-9-1- rtr-~o~,
133.75 0.58
11.53 0.05

170.10
1.01

37.A9
0.22

-OvOO-----OVOO--------~CV oV
0.00 0.00 33.19
0.00 0.00 0.00

-CVTA-
7.32
0.00

-NH3---------
TOTAL
AVG MOL WT

0.00- e-.-oo- "0.00" o-i-ee- -evoe- OwOO-
99.99
19.78

0.00
0.00

100.00
27.70

•RECOVERED SOLIDS DATA DRY FUEL ANALYSIS 02/AIR ANALYSIS
WTPCT MOLPCT

-----LH-- StATS-- “trBTt+R— 19 .- 09— ——c- -—STvOT ■ —-02------ -9TT9G- ... '
LH FINES LB/HR 198.39 H 4.01 A 0.10

SETTLER finES L8/HR 9.32 N 1.22 H2 O.OO
FfNffS' ANAL-----LH---—SETTLER s 2* 5! CO" 0.00

PCT C 3.30 4.52 ASH 24.69 C02 0.00

PCT S 1.22 0.00 0 0.50 N2
0.00

“PCT- -FT - --- 0.09 OTTO CL OVOO TOT iOu.uu
PCT ASH 94.90 95.38 TOT 100.00 AMWT 32.01

CHAKuh 1>A j « rKUUULI UA1 A
FUEL RATE LBS/HR 70A.99 INT SYN GAS SCFH 23061.14
FUEL TEMP 503.00 EXT SYN GAS SCFH 0.00

STEAM/FUEL R ATTO---- ------ OV A AT FLASH GAS SUFH 463.78
steam temp. PRES. 736. 1325. SOLIDS LBS/HR 225.80
02/AIR RATE SCFH 6669.05 H20.FORCED.L3/HR 154.01
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---------------------------------- ^AVT-S A T-ft----------------------------------------
MONTEBELLO COAL GASIFICATION GENERATOR

--- --- ------ R'W PEfr^eg-HOUHS------------ &ArTE--------P-AGE "ONE
3A 8.20
FUEL TYPE
SRC- I t-f»eSi-et>e--FfteM--POWHATAft-€l3At----------------- ------------------------

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS, INTERNAL SYNGAS 
SCFH MOLPCT

EXTERNAL
SCFH

SYNGAS
MOLPCT

FLASH GAS
SCFH MOLPCTL-------CSTtS 'sj • 'J u • v; w Q • u w 0 • GO u.uu u* UU

A 13.74 0.06 0.00 0.00 0.17 0.04
H2 8529.62 35.99 0.00 0.00 110.83 24.26

——: - CO -—;—— 12"'? 97.98 SAt&O OrOO— G * GO 139.50 30.61
C02 2227.79 9.40 0.00 0.00 133.21 40.11
NZ 0.00 0.00 0.00 0.00 1.27 0.2 8
CttA 2 7 • 9 6 0 • X 2 0 *00 0 . GU 0 ."51 3,11 :----
H2S 94.32 0.40 0.00 0.00 20.95 4.59
cos - 8.53 0.04 0.00 0.00 0.00 0.00

~ : NH3 QttOO— ' 0.00 : OvOO——OvOO— 0.00 0 • G G
TOTAL : 100.00 0.00 100.00

AVG MOL WT 20.19 0.00 28.39

RECOVERED SOLIDS DATA DRY FUEL ANALYSIS 
: WTPCT

02/AIR ANALYSIS 
MOLPCT .

LH L/ i !f< * 7 5 L 0 0* HO 02 9 9.90
LH FINES LB/HR 96.59 H 4.31 A 0.10

SETTLER FINES LB/HR 10.43 N 1.14 H2 0.00

r INto ANAL Lh "SETTCER L Cu u.uo
PCT C 4» X4- 2.76 ASH 23.43 C02 0.00

It::- t-)CT S 0.00 0.00 0 0,11 M2
0.00

PCT H OvOO ~ ores ~ CL 0 • 00 rui 10 G « uu
PCT ASH 95*78 97.19 TOT 100.00 AMWT 32.01

-ettARtse- datta----- --------------- -----------PROtrocr data-
FUEL RATE LBS/HR 710.99 INT GYN GAS SCFH 23699.97
FUEL temp 499.00 EXT SYN GAS SCFH 0.00

, STEAM/FUEL RATIO ' 3V443 FLA6M (jAS 54I"H 4^5777
STEAM TEMP,. PRES* 710. 1340. SOLIDS LBS/HR 163.78
-02/AIR RATE SCFH 7?„39 .3 3 H20.FORCED.LB/HR 159.61
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-Rtm-N-uMeeR--- ------—iwr-p-efttoe-Hettfts----------oate-------rage^one
3B »1 8.00
FUEL TYPE

-5RC-li—RES-TtnJE FROM POWHATAN COAL-----------------------------------------

---------------------------RAW-tJATR-------------------------------
MONTEBELLO COAL GASIFICATION GENERATOR

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

- ----C6H6— G • OO —0"i 00------- OvOO 0 • w u 0 *00
QaQQ

A 10.96 0.05 0.00 0.00 0.24 0.05
H2 8013.36 36.55 0.00 0.00 107.31 23.85

—~co- 11824*?1— 53"i 94 OvOO- 0.00 1,3^ * *+7 29.30
C02 1947.21 8.83 0.00 0.00 177.79 39.33
N2 1.53 0.01 0.00 0.00 0.12 0.03

------- CH*r 2^.62 X?i23 0.00 0.00 0.41 0.09 .
H2S 87.47 0.40 0.00 0.00 33.19 7.34
COS 10.52 0.05 0.00 0.00 0.04 0.01

- NHO ------ SrOC— O', oo------- 0 • 0 0 0.00 u #00 - 0.00

TOTAL 99 .99 0.00 . : 100.00

AYG MOL WT 19 .96 0.00 28.55

I
RECOVERED SOLIDS DATA DRY FUEL ANALYSIS 

WTPCT
02/AIR ANALYSIS

MOLPCT
—tH 5X.AU / nn 3Z» (TA u oo. n 02 99.90
LH FINES LB/HR 98.96 H 3.99 A 0.10

SETTLER FINES LB/HR 5.54 N 1.17 H2 0.00

--riNtS ANAL ■Ln -SETTLER--- s 2#e>2 CO ' OVOO
PCT C 2.14 2.76 ASH 25.34 C02 0.00

| PCT S 0.57 1.08 0 0.17 N2 0.00
PCT"~H----------0.08--- O'. 05 CL OTOO TOT iOu.uO
PCT ASH 97.21 96.11 TOT 100.00 AMWT 32.01

-CBARGET DATA---- ---- ---- ;------ ;------------- ;----PRODUCT.DATA
FUEL RATE LBS/HR 703.99 INT SYN GAS SCFH 21923.42

1 ’
1 ' FUEL TEMP 497.00 EXT SYN GAS SCFH 0.00

--- STEAM/ FUEL FTATTO CT. 447 FLASH GAS 3LFH 432.12 1

STEAM TEMP. PRES. 690. 1344. SOLIDS LBS/HR 157.14
02/AIR RATE SCFH 6940.21 H20.FORCED *LB/HR 187.72

* ' 1
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------------------------------------RAW DAT A---------------- - - -
MONTEBELLO COAL GASIFICATION GENERATOR

-----;-- f'iU'HDCn nut* rc.n tvu nwwrw PTSTT C r C.
38.2' 16.00
FUEL TYPE------ I i KC.3 1 UUC ri^U1” rWWnM 1 MIN WUMU

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
COMPONENTS INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
COHO u • U v u • uu w • U w 0 • 00 w« UU
A 9.21 0.04 0.00 0.00 0.24 0.05
H2 7809.83 36.45 0.00 0.00 107.81 23.85

' CO ■ ■ 1,1600 *1 ^ — 34 .14 —— 0 *>U0 0.00 132.47 —ZTiSO ~! C02 1838.36 8.58 0.00 0.00 177.79 39.33
'N2 51.42 0.24 0.00 0.00 0.12 0.03------ CHA--- :------- 23.28 0.13 0.00 U • u u 0.41" a; 09 1
H2S 78.41 0.37 0.00 0.00 33.19 7.34
COS 10.49 0.05 0.00 0.00 0.04 0.01,■■■ ■ NH3 ~ 0.00 0.00 0.00 0.00 0.00 0.00 V —"—

..  TOTAL 100.00 0.00 100 .00
AVG MOL WT 19.94 ''<v: c1.00 28 .55

RFCOVERFD SOLIDS DATA DRY FUEL ANALYSIS 02/AIR ANALYSIS
WTPCT , MOLPCT---- 1--- CV ' SLAG A 9". 33 L <5t).4S 02 99.90LH FINES LB/HR 92.65 H 3.71 A 0.10

SETTLER FINES LB/HR 5.16 N 1.18 H2 0.00r me,^ ainml SETTLER S -----TtSP------ ------ co~~— 0 • 00PCT ; c.. 2.14 4.46 ASH 25.31 CO 2 0.00
}: PCT s ■ 0.57 1.61 0 0.66 N2 0.00l----- :----PCT " H 0*08 0710 CL O'. 00 TOT roo.oo ~

PCT ASH 97.21 93.83 TOT 100,00 AMWT 32.01
CHARGE DATA - ---——: ------  PRODUCT DATA

FUEL RATE LBS/HR 
FUEL TEMP

661.99
497.00

INT SYNGAS SCFH 
EXT SYN GAS SCFH

21426.16
0.00

STEAM/rU£L RATrO 0.4'T8 FLASH GAS SCFH---- 452.12
STEAM TEMP. PRES. 690. 1344. SOLIDS LBS/HR 147.15
02/AIR RATE SCFH 6528.28 H20.FORCED *LB/HR 171.48
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-MtyrreBEt.Lo coae gasificat:o-n generator
RAW DATA

RUN NUMBER - RUN PERIOD HOURS DATE PAGE ONE
2 A. 00

FUEL TYPE
SROH RESIDUE FROM POWHATAN COAL

DRY PRODUCT GAS STREAMS FROM COAL
. /

GASIFICATION
—caMpate#: ux-Cr — &A I'CKrlAL bYNGAS ---- rtASn ■&AS"

SCFH MOLPCT scfh MOLPCT scfh MOLPCTC6H6 0.00 0.00 0.00 0.00 0.00 0^00
| . A ? 16 • < 1 0.08 :------ “O'.OO— Of 00 ~—:—2“,-0t--- 0.43--------; H2 7837.9 2 36.21 0.00 0.00 104.25 23.26j ■ " CO 11980.-11 55 .00 0.00 0.00 133.21 29.72V.U4 1 / *+ O ft £ £ 8 • 0 3 '0 • oo— 0.00 —rrsTTs—39.89--------N2 13.28 0.06 0.00 0.00 0.05 0.01CHA 37.68 0.17 0.00 0.00 0.31 0.07- H2S ; 91*48 0 • h2 ' 0.00 0.00 29.58 6 • 6 0COS 6.57 0.03 0.00 0.00 0.00 0.00NH3 0.00 0.00 0.00 0.00 0.00 o.oo ;TOTAt uTOO--------------TOOTOO----- -AVG MOL WT 19.91 0 *00 28 .79

i

LH

—R-ECOVE-f

SLAG
i-E&-SOLrl-e

LB/HR
S ■DATA------

48.96
DRY FUEL-ANAL YS-1S---

WTPCT
C 66.66

---027 At R-^
02

ANALYSIS------------
MOLPCT
99.90j LH "'FINES TBTTtR ~ 91.99 " J.Y8 A — 0.10 --------——

! SETTLER FINES LB/HR 5.14 N 1.19 H2 0.00j FINES ANAL LH SETTLER S : 2.73 CO 0.00PITT i. 2.T4 3.61 ASM 24,97 C02 OTOO-------
PCT S 0.57 1.34 0 0.47 N2 0.00
PCI H 0.08 0.07 CL 0.00 TOT 100.00

r~ PCT ASM- 9'7t2~I~ 94.97 ~ TOT iuu »uO AMWT 32 » u 1
CHARGE DATA PRODUCT DATA

661•99 INF aYN GAb 6Lr H TT732T07
FUEL TEMP 494.00 EXT SYN GAS SCFH 0.00
STEAM/FUEL RATIO 0.476 FLASH GAS SCFH 448.22ft 713V 133 O'. SOLIDS LBS/HR 146.09 '
02/AIR RATE SCFH 6391.70 H20.FORCED.LB/HR 163.82

►

)

■ _______
C-9



RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
-3©------------------------ 3-r3©--------- ------------------------------
FUEL TYPE

SRC-1 I RESIDUE FROM POWHATAN COAL

RAW DATA
-------------------MONTEBELLO COAL GASIFICATION GENERATOR----- ------~

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

L A I L N N A L* O I .NVJMO
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

C6H6' 0.00 0.00 0.00 0.00 0.00 0.00------A"----------- 16.73 0 • 0 6 0.00 0*00 2 .06 "Cl 45
H2 7870.72 36.21 0.00 0.00 106.50 23.26
co 11953.98 55.00 0.00 0.00 136.08 29.72
C02 1744«41 3*03 0.00 0.00 l&t *0 3 39.89
N2 13.25 0.06 0.00 0.00 0.05 0.01
CH4 37.60 0.17 0.00 0.00 0.32 0.07----- ---- :----- - 9T.28 0 • 42 0.00 0.00 30.22 6.60
COS 6.56 0.03 0.00 0.00 0.00 0.00

NH3 0.00 0.00 0.00 0.00 0.00 0.00 .-------TOTAL IOC.00 0*00 - ICO . 00
AVG MOL WT 19 .91 0.00 28 .79

RECOVER-ED SOLIDS DATA
LH

-fctt-
SLAG 
FINES-

LB/HR
t-B/HR-

50.20 
-- 9-4-YS-8-

5.35
SETTLER

-DRY FUEL ANALYSIS
WTPCT

C 66.92
-ggYAtR-ATTAi. Y S15 

MOLPCT
02 99.90

--A .01"
1.15
2.74

—2-vrrr
0.41
0.00

100.00

---Ovtcr-
0.00 
0.00 
0 . oc 
0.00 

100.00 
22.01

SETTLER FINES LB/HR 
FINES ANAL LH

N
S

-PCT—C--
PCT S 
PCT H 
-PCT—flrsw-

~ 2v32-
0.00
0.08-9T.59"

^ . s-o
0.00
0.10

'9B-.44--

"“A'SrT
0
CL
TOT-

H2 
CO
N2
TOT
AMWT

CHARGE DATA 
FUEL RATE LBS/HR
FUEL TEMP 
STEAM/FUEL RATIO 

"STEAM'TEMP » PRES.
02/AIR RATE SCFH

665.99---
491.00 

0.480 
13401

PRODUCT DATA 
"INr SYN GAS' SCFH"
EXT SYN GAS SCFH 
FLASH GAS SCFH 
SOLIDS LBS/HR---
H20.FORCED*LB/HR

“ZT7T4T65"
0.00

457.88'699-
6340.95

150. 44""
168.22
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RAW DATA
---MONTEBELLO COAL GASlFrC?rTTOT? ■GENERATOR

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
------ AA— “STl'O

FUEL TYPE
SRC”II RESIDUE FROM POWHATAN COAL

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
‘ " 11 COMPONENTS-----iTTTuT\TT7vu O I \\5h\C --Ea rc-KNAL SYNGAS’ ... PLASM GAS

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT •
C6H6 0.00 0.00 0.00 0.00 0.00 0.00
A --- J-df-4'74- 0 frO 7 0 • C 0 0 • 00 0.22' 0.06
H2 7350.83 35.38 0.00 0.00 95.44 23.35
CO 11616.A6 55.92 0.00 0.00 131.51 32.17

------ so?---------- 1628 •jO"----Tr'SA---- -----0 • O’O' o.oo----—t5'<nr'8'0 3'7.87
N2 22.64 0.11 0.00 0.00 0.00 0.00
CHA 13.50 0.07 0.00 0.00 0.26 0.07

'—;—:--H2"S—:---------—tlP-sAO" U » 58 “ Cr.oo CriOO' 26.44 ST47
COS 8.51 0.04 0.00 0.00 0.08 0.02
NH3 0.00 0.00 0.00 0.00 0.00 0.00

-------TOTA'C------- iuu .uu J • 00 rcro . uu
AVG MOL WT 20.12 0 .00 29 .40

RECOVERED SOLIDS DATA------ DRT-'FUEt: "ANAfTS-fS------ &2^Ai"R“ANAtrTSTS'
WTPCT MOLPCT

LH SLAG LB/HR 59.59 C 67.15 02 99.90
---------tft- ' PINES—LB/HR--- ----3’4»93 H 3C9S A 0 • lu

SETTLER FINES LB/HR 19.58 N 1.30 H2 0.00
FINES ANAL LH SETTLER S 2.65 CO 0.00

PCi 27 73 1 • 8 1 ASH —2A'V S3 CO 2 0.00
PCT S 0.00 0.00 0 0.24 N2 0.00
PCT H 0.09 0.10 CL 0.00 TOT 100.00

—---- PCT ASH----- ' 9?'« 18— 98.09 — -‘TOT— ■ 100.00 ARTSTI 32 • Ox
CHARGE DATA PRODUCT DATA

FUEL KA 1 t LB6/HK 7T0T99 INI 6TN GAS SCFH 2 0774“. 46
FUEL TEMP 482.00 EXT SYN GAS SCFH 0.00
STEAM/FUEL RATIO 0.444 FLASH GAS SCFH 408.76
sitAVf i twy* 695. 121C. SULTUS^ LEs S / HR 1 i
02/AIR RATE SCFH 6749.40 H20.FORCED »LB/HR 218.17



RUN NUMBER RUM PERIOD HOURS DATE PAGE ONE
A9-ii--------------------- m-oo----- -—-------------------------- -—
FUEL TYPESRC-II RESIDUE FROM POWHATAN COAL

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

RAW DATA—-------------—KOttT EB'Ctt.0 COAL. " GAStF 1 CAT 10N-GtffgR-ftTOR------------

L—----COMPONENTS—--- INTERNAt—SYNGAS ■---- EXTERNAL.SYNGAS— Ft ASH Gt^S
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

C6H6 0.00 0.00 0.00 0.00 O.OO 3# OU----- -------- 16. • 3 5--- 0 *07— '0.00----0.00— 0.24 q . 06
H2 7901.62 36.17 0.00 0.00 102.06 24.11
CO 12107.80 55.43 0.00 0.00 134.93 31.88----- co^--------~—169S'.S3--- TvST 0*00 0*00 rss.TT 3-7.07
N2 18.13 0.08 0.00 0.00 0.00 0.00CH4 15.72 0.07 0.00 0.00 0.27 0.07r — H2S -- 122"*98 0.56 0*00 u•0 u ■2Sr77 6.80

S . . cos 8.51 0.04 0.00 0.00 0.07 0.02NH3 0.00 0.00 0.00 0,00 C.00 0.00—TOT At:----- 99.99---- 3*00 10 J • 0 0AVG MOL WT 19.87 0.00 28.09

t------- - ——50l I D'S'■“DATA- u;n, i i wuw ^ii/a u i ^ a o 0 2 / AI K A 'J A L Y SI 5
WTPCT MOLPCTLH SLAG LB/HR ■ 60.46 C 66.61 02 99.90r------tH--PtTtE S. t8/1TR---- 3 3 s 31 H AvCrS ~ • A ONTO; SETTLER FINES LB/HR 19.18 N 1.09 H2 0.00j FINES ANAL LH SETTLER S 2.31 CO 0.00“ - —PCT C ~2"rT3 ~ * • 3^ AS FT tTrsz~ s.<j2 3 * JUPCT S 1.56 0.95 0 0.11 N2 0.00PCT H 0.09 0.10 CL 0.00 TOT 100.00“PCT--PrSH--- 9 9*62 1 97 * IT TOT' rcormr- ■ AMw r 32.01

CHARGE DATA PRODUCT DATA
L.-- ;—Ptfftr'R'ATE ■" tS”S/KR-- S92". 99 ' INT ' STTTTj AS SCFH" 21344.81FUEL TEMP 479.00 EXT SYN G AS SCFH 0.00STEAM/FUEL RATIO 0.446 FLASH GAS SCFH 423.29—:—STEAM.T'EMPtt Pi-res'. 6 --ICCOv 5ULTD5Ld5/nR T'62.95

02/AIR RATE SCFH 6439.63 H20 * FORCED »L3/HR 169.10



RAW DATA
^OTTTEBELLO COAL GASIFICATION GENERATOR'

run number run period hours date page one
--------------------- rrroo----FUEL TYPE

SRC”I I RESIDUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFIC

MOLPCT
0.00

i

o*—
4

>-<

v*wTnr ro
C6H6

I IN 1 STINUHS
SCFH MOLPCT0.00 0.00

SCFH
0.00

rUAin C5ASSCFH MOLPCT0.00 0.00A X O • 1 £ u • w o -——OtOO— u • 0 0 CJ.U5-H2 T85A.91 35.53 0.00 0.00 94.42 22.56CO 12158.^3 55.00 0.00 0.00 128.08 30.61coz -- 1899.11 --- 8.55---- --- o.oo— o.oo 1“64tT7 ' 39.37N2 26.30 0.12 0.00 0.00 0.02 0.01CH4 14.1A 0.06 0.00 0.00 0.13 0.03. hf^S------ --- 137.2S Oi'SC--- -- O'.OO OTOTT' 30 .TC T.3ocos 9.50 0.04 0.00 0.00 0.03 0.01NH3 0.00 0.00 0.00 0.00 0.00 0.00TOTAL----- 100.00 u • uu rocrooAVG MOL WT 20.20 0.00 28.90

r Z.U JUL i JZ UHI A UK T r UCL HIV‘A L T o I O \J<C /AIK A N A trT5TWTPCT MOLPCTLH SLAG LB/HR 57.95 C 66 .05 02 99.90
[-: LM FINES t:B"/MR —79^ 8 V TT— -- ~~3 <;94~ A OVTO
f SETTLER FINES LB/HR 18.42 N 1,,15 H2 0.00
1 FINES ANAL LH SETTLER S 2..75 CO 0 • ocPCT C 2*73 1 • 3 1 Aiii <iii<"71 COG 0 • uOPCT S 1.56 0.95 0 0, 40 N2 0.00PCT H 0.09 0.10 CL 0 ,00 TOT 100.00
 (>CT ArSH 93.62----"97;14-------- TOT----ICO; OO AMWT '32.01

CHARGE DATA PRODUCT DATA
FTIEL RATE LBS/HR —670.99------ I NT SYN G'AST'-SCFH 22107.84FUEL TEMP 479.00 EXT SYN GAS SCFH 0.00STEAM/FUEL RATIO 0.461 FLASH GAS SCFH 418.49SltAM TEMP* rKCd# 0>0# 1£UU» 'SOLIDS ’TBSTHR 156.2102/AIR RATE SCFH 6215.94 H20.FORCED *LB/HR 140.62

013



RAW DATA
•*IONT gBELLO COAL SASI PI CATfON'-GENERATOR

*€----------------------- 24-y&0---------------------------------------
FUEL TYPE
RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE

SRC-II RESIDUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

----- COMPONENTS—---I-NTETNAtr SYNOAS---—EXTEITNAtr SYNGAS'- ---- FLASH-GAS'
' SCFH MOLPCT SCFH MOLPCT SCFH MOLPCTC6H6 0.00 0.00 0.00 0.00 0.00 0*00

A IT .34 0 *06 ---- o.oo-—0.00 Cvt?-- —CT'GS-------H2 7507.89 35.49 0.00 0.00 33.08 23.27
■' CO 11589.46 54.78 0.00 0.00 111.29 31.17C02 1 S3 8.2 0 5 • 6 9 ---- 0.00 0.00 1SS.T8 GST'Gl

N2 46.54 0.22 0.00 0.00 0.01 0.00CH4 12.06 0.06 0.00 O.oo 0.07 0.02—1128 ~ : 136.3 1 0.65 0.00 0.00 25 • So 7.16COS 7.82 0.04 0.00 0.00 0.03 0.01NH3 0.00 0.00 0.00 0.00 0.00 0.00-------TOTAL----- --------100'TOO u . TOOTOOAVG MOL WT 20 .23 0.00 23 .53

RECOVERED- SOLIDS DATfr- DRY FUEL ANALYSTS"
WTPCT

C 65.85
' 02/AIR A,NALY3-re-

MOLPCT
02 99.90LH

-LH- SLAG
FINES-

LB/HR 
"LB"/HR A3.00 

-l"i'3 * A'2~ -H-
N
S

3>94
1*U
3.00

—SrrtO-
0.00
0.00

---OVOO-
0.00

100.00
32.01'

SETTLER FINES LB/HR 15.92 
FINES ANAL LH SETTLER

H2
CO

-POT—e—
PCT S 
PCT H

■-POT.--A-SH"

2.70'
1.65
0.08

-90.5-7-'

—2v«-
0.00
0.06

■■yr-rtt-

-wtr
o
CL
-TCT-

-25-.-9r-
0.12
0.00

100.00-

“002—
N2
TOT

-AmT

CHARGE DATA 
FUEL RATE LBS/HR "
FUEL TEMP 
stea^/fuel RATIO 
STEAM TEMP* PRES..
02/AIR RATE SCFH

--- 6 82. "99--
493.00

0.461
707.--1218.

PRODUCT DATA 
I NT SYN GA'S "’SCFH
EXT SYN GAS SCFH 
FLASH GAS SCFH 
SOLIDS LBS/HR---
H20.F0RCED.LB/HR

ZllSTYTT-
0.00

357.04
172.35
176.696281.80

C-14



RAW DATA
MONTEBELLCT'COAL G'ASTFlCATION GENERATCCT

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
AD ZA'.OO
FUEL TYPE
SRC-11 RESIDUE FROM POWHATAN COAL

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
COMPONENTS INTERNAL" SYNGAS BXTEFNArC SYNGAS' FLASH (jAS------

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCTC6H6 0.00 0.00 0.00 0.00 0.00 0.00A i / ^5 ' u • uo 0*00 0*00 OiTT 0. OoH2 7879.48 35.37 0.00 0.00 70.90 24.11CO 12292.84 55.18 0.00 0.00 92.6A 31.50C02 ISSTill 8«4? 0•00 u•0 0 rOEVAT 36* 89N2 30.96 0•1A 0.00 0.00 0.10 0.04CHA 1A . 2 5 0.06 0.00 0.00 0.12 0.04
hs-s 148*14 0»67 0*00 0*00 .0^ 77T5--------
cos 7.12 0.03 0.00 0.00 0.01 0.01NH3 0.00 0.00 0.00 0.00 0.00 0.00TOT AL 100.00 OTOO “99T99AVG MOL WT 20*22 0.00 28.10

■ '
K uu iUU 1 'Ji U A I A UK1—T UtL A IN A L Y b ib U^/A1K ANALYbiS

WTPCT MOLPCTLH SLAG LB/HR 51.80 C 65.85 02 99.90 tW FINES LB/HR riSVSO" Tl 3T93------ A —ono--------
SETTLER FINES LB/HR 8.58 N 1.16 H2 0.00FINES ANAL LH SETTLER S 2.99 CO 0.00PCT C 1*80 2«31 AiM S . M5 C02— OTOOPCT S 0.00 0.00 0 0.12 N2 0.00PCT H 0.05 0.09 CL 0.00 TOT 100.00

■ PCT ArSFt---- 9'8'."1:3---- 9TT60------- 'TOT----1 O'O'. 00------- AMWT 32.01
CHARGE DATA PRODUCT DATA

FUEL RATTT UBS/HR 687.99----- INT SYN GAS SCFH TZTTTTTL----------
FUEL TEMP A93.00 EXT SYN GAS SCFH 0.00STEAM/FUEL RATIO 0.A58 FLASH GAS SCFH 294.07STEAM TEMPT SOLIDS LB57HR —rrzm----------02/AIR RATE SCFH 6379.00 H20.FORCED*LB/HR 156.29

015



Aren--------------------- m-eo----------- ---- ------- -----------------
FUEL TYPE

SRC-II RESIDUE FROM POWHATAN COAL

RAW DATA
—----------- ------MONTEBELLO COAL. GTTSrtf^a^tOTr-G^rtTRArTm'—-----------

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE

..DRY; PRODUCT GAS STREAMS FROM COAL GASIFICATION
'"ftrASH-CAS-

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
C6H6 0.00 0.00 0.00 0.00 o.oo 0.00A ---22'*:©-3——0409---- —0 .00 -- O'-.O-Q- Or IT ©tOT
H2 8267.98 35.27 0.00 0.00 62.75 23.91CO 12849.19 54.81 0.00 0,00 79.12 30.15

—2034.81- 8 • 68 0 • C 0 0 • 0 w --99v©0"--3TrT2
N2 85.10 0.36 0.00 0.00 0.75 0.29CH4 14.53 0.06 0.00 0.00 c.co 0.00

—"i'OSrt'l'— 0 •70 0.00 0.00 --20.65 TrST
cos 7.50 0.03 0.00 0,00 0.00 0*00
NH3 0.00 0.00 0.00 0.00 0.00 0 * 0 u----- TOT AL---- -- :--- too-TOO------ 0,00 roovoc—AVG MOL WT 20 .29 0.00 28.32

RECOVERED SOLIDS DATA -DRY-FUEL' -ANAL YS IS
WTPCT

C 65.26

-Ogy-Ai-R—A frAt rst s~
MOLPCT

02 99.90
a-- ----one—
H2 0.00
CO 0.00
—002----- evoo—
N2 0.00
TOT 100.00

-AMWT----- 3-2.01

LH SLAG LB/HR A4.09
-tft—FiNES- "UB/HR----- 1 SALT'S-----“Tr
SETTLER FINES LB/HR 3.65 . N
FINES ANAL LH SETTLER S

3~.92
1.14
2.96-PCT—C--

PCT S 
PCT H 
-PCT—ASK-

2.01 -lv33"
0.00 0.00
0.10 0.08

9-7-« 8»~---98.39

-AStT
0
CL
-TOT-

26.60
0.12
0.00

-tCO-yOO-
CHARGE DATA 

FUEL RATE LB'S/HR
FUEL TEMP 
STEAM/FUEL RATIO 
STEAM TEMPr PRES.
02/AIR RATE SCFH

-- 698.99---
494,00

0.452
•6904--1206.

PRODUCT DATA 
-TNT-S'YN " GA-S-'SCFTr
EXT SYN GAS SCFH 
FLASH GAS SCFH 
S'OLTDS.L3STHR----
H20.FORCED»L3/HR

2544 44S 9~
0.00

262.46
202.30
135.126497.26

C-1.6



RAW DATA

RUN NUMBER
---MONTEBELLO COAL GASIFICATION

RUN PERIOD HOURS
GENERATOR

DATE PAGE ONE
4E .2
FUEL TYPE

SRC-II RESIDUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

CA FLKNAL SYNGAS --- FtASH-■GAS--
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCTC6H6 0*00 0.00 0.00 0.00 0.00 0.00

A 19*4? ' 0.09 0 .00 —OY'OO---- 0.1a —or os----H2 3015.71 34.99 0.00 0.00 63*28 22.95CO 12338.73 53.85 0.00 0.00 85.35 30.95CwZ Z303*16 10* 06 0.00 cnroo 106.39 T3T5S----N2 58.38 0.26 0.00 0.00 0.01 0.00CH4 1.60 0.01 0.00 0.00 0.00 0.00"M2 S'. ~ : 162.44 0 •71 0.00 OTOO 20.56 “TT'4'6----COS 9.85 0.04 0.00 0.00 0.00 0.00NH3 0.00 0.00 0.00 0.00 0.00 0.00TOT Au" IUU•uu 0TOO “TOC .-00------AVG MOL WT 20.59 0 *00 23 .63

’ -RECOVERED SOLIDS" DATA----- DRY FUEL ANALTSI~S-----02/AIR ANALYSIS
WTPCT MOLPCT

LH SLAG LB/HR 43.57 C 64.96 02 99.90
' “—LH FINES LB /HR' 156.64 H 3.90—:— —8--------- .0.10-------------------SETTLER FINES LB/HR 3.5 8 N 1.13 H2 0.00FINES ANAL LH SETTLER • S 2.84 CO 0.00

PW! W 2T01 1.53 AiM 2 / • ui CuZ 0.00PCT S 0.00 0.00 0 0.16 N2 0.00PCT H 0.10 0.08 CL 0.00 TOT 100.00
--- -----—PCT- ASH 97.89 ” 98.39 ; TOT 100.uO AMWT —32Vor-— •

CHARGE DATA PRODUCT DATA
PUfcL KA 11 LBa/nTT 689.99 INI SYN GAS oLr H Z29T1.86
FUEL TEMP 496.00 EXT SYN GAS SCFH 0.00STEAM/FUEL RATIO 0.458 FLASH GAS SCFH 275.77

tAW t ♦ 741..:. 1274. SOLIDS LBS/HR 20 3 • 51
02/AIR RATE SCFH 6643.54 H20.FORCED.LB/HR 145.42

C-17



ttUS. GOVERNMENT PRINTING OFFICE: 1990 .740 -145/ 589 REGIONNO.4

RAW DATA
----------------- MOttTgBgtfcO COAL SASIFICA^-KIN GENERATOR----- —------

■*F----------------------- 22.80 -------------------------------------
FUEL TYPE

SRC-II RESIDUE FROM POWHATAN COAL

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
-------COMPONENTS----- INTERNAL--SYNGAS---—EX-TERN At-SYNGAS-------- plash-GAS----

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
C6H6 0.00 0.00 0.00 0.00 0.00 0.00

j-------A---------------- 17.99--—0.08---- ----- 0x00— 0.00 0x17 -'0*06
H2 8058.54 34.93 0.00 0.00 78.64 23.751 CO 12421.37 53*85 0.00 0.00 105.95 32.01i-------002----------—2247x12- 9.75 0 • 00 oxcrc 120X14 3T5. 2~9~
N2 143.71 0.62 0.00 0.00 2.58 0.78
CH4 4.94 0.02 0.00 0.00 0.01 0.00

r----- H2S--- :------ 162.16 —0*70 o.oo- 0.00 23.51 —7.T0
i COS 10.14 0.04 0.00 0.00 0.00 0.00
[ NH3 0.00 0.00 0.00 0.00 0.00 0.00
------- jQfAL---- 99 *99 0 • Gu ' TOO « GO

AVG MOL WT 20 .5 5 0.00 28 .08

RECOVER Et)- SOL I DS OATft- ' DRY" FUEf -ANAL YS I-S-
WTPCT

C 65.06
02/ AT R'~AM~A~C'rST~S~

MOUPCT
02 99.90LH SLAG LB/HR 9.AO

—tH--F IKE'S--tBVHR----- I55 .-AB------H-------2rS2-
SETTLER FINES LB/HR 13.10 . N 1.29
FINES ANAL LH SETTLER S 2.83

-'OTtCr
0.00
O.OO

H2
CO

--C--
PCT S 
PCT H 
-POT--A-Stf

C « 5 6
0.00
0.07
99.3-7

-r.-73-
0.00
0.09

98.16

“ASH-
0
CL
-TOT-

2StS7“
0.13
0.00

-t-SUiOtr

-C02—
N2
TOT
-AMWT-

0 • 0 0
0.00 

100.00 
--32V01-

CHARGE DATA 
FUEt RATE-tBS/HR—
FUEL TEMP 
STEAM/FUEL RATIO 
STEAM TEMPy PRES.'1
02/AIR RATE SCFH

--- 6TA. 99'
A95.00 

0.461 
706' i---1233-.
6439.21

PRODUCT DATA 
rNT” STN-G-AS-SCFTr
EXT SYN GAS SCFH 
FLASH GAS SCFH 
SOLIDS- LBS/HR---------
H20.FORCED»LB/HR

T3Dm'S9“
0.00 

331.06 
-- r77T99-

123.86

C-18




