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DISCLAIMER

This report was prepared as an account of work sponsored by the United
States Government. Neither ‘the United States nor the United States
Department of Energy, nor any of their employees, make any warranty,
express or impiied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference hereto to any specific commer-
cial product, process or service by trade name, mark, manufacturer, or
otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency
thereof. The views and opinions of authors expressed herein do not neces-
Sﬁri1y state or reflect those of the United States Government or any agency
thereof.

PATENT STATUS

This technical repov¥t is being transmitted in advdnze of DOE patent
clearance and no further dissemination or publication shatl be made of the
report without prior approval of the DOE Patent Counsel.

TECHNICAL STATUS

This technical report is being transmitted in advance of DOE review
and no further dissemination or publication shall be made of the report
without prior approval of the DOE Project/Program Manager.
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1.0 INTRODUCTION AND SUMMARY

1.1 Iﬁtroduction

Mountain Fuel Resources, Inc., a subsidiary of Mountain Fuel
Supply Company, Salt Lake City, Utah, is under contract with the U. S.
Department of Energy for a program to design, construct and operate a
high-rate, entrained flow coal gasification process development unit (PDU).
The objective of the program is to develop equipment components for gasifi-
cation of coal to form & ¢lean, intérmediate-Btu fuel gas or synthesis gas
that may be converted to methyl alcohol, gasoline, synthetic natural gas or
many other desirable products. Fard, Bacon & Davis Utah, Inc., is the
principal subcontractor on the program, and will be largely responsible for
design, construction and operation of the PDU,

The design of the coal gasification PDU is based on earlier DOE-
supported work at the Eyring Research Institute, Provo, Utah. Pulverized
coal is fed to an entrained flow reactor where it is gasified by reaction
with steam and oxygen. The ash in the coal is removed as an inert slag and
the product gas may be clieaned to remove sulfur-containing compounds and
carbon dioxide to yield a c]ean fue1 gas ‘with a heating value near 300
Btu/standard cubic foot '

The PDU s to be located adjacent to a brick plant operated by
Interstate Brick Company in West’ Jordan, Utah. Interstate Brick is also a
subsidiary of Mountain Fuel ‘Supply Company. Because of the developmental
nature of the program, the PDU will contain only those components and

. features necessary to develop:the gasifier and to operate it safely. The

© PDU will be operated intermittently, with test durations ranging from a few
hours up to a maximum of four weeks. During tater tests, the gas will be
used in firing the brick kilns in the brick plant.

A low-sulfur, Utah bituminous coal will be used for most of the
testing. Near the end of the planned effort, several tests up to 100 hours
each will be made with alternate coals: a high-sulfur bituminous coal, a
low=-sulfur subbituminous coal, a lignite, and a coal char or residue.

1.2 Summary

Detailed design was essentially campleted dur1ng this reporting
period. Fabrication of 2-inch and larger diameter piping was completed.
Fabrication of structural steel was completed and the erection was
completed with the exception of the process tower fifth floor, the roof and
sidings. The syngas cooler and steam superheater qinternal and shell
fabrication was started. Drafts of the Operating Procedure and the Hazard
Analysis Report were prepared. The general mechan1ca] subcontract was
awarded in May and unioading, receiving, and placement of the mechanical
equipment was continued throughout this period. The elactrical subcontract
was awarded and the work started in June. As of the end of June, the
overall field constructign was about 75 percent complete. Figures 1 and 2
show the PDU and the site as of the end of this period.
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Figure 1. Process Tower, Coal Preparation Area,

. Service/Shop Building, and Control Room.
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2.0 ENGINEERING AND DESIGN

2.1 Reactor Design

Detailed design‘of the reactor was completed during this period.
The maximum diameter of the reaction chamber is 16 inches and the overall
length is 30 inches. The reaction chamber volume is 2.30 cubic feet.

A coal injection nozzle, oxygen-steam mixture irjection nozzles, a
sight port, and an ignition port are all located in the dnjector head at
the top of the reaction chamber. The head will be bolted to the top of a
30-inch blind flange which will be bolted to a 48-inch blind flange of the
reactor/radiant cooler vessel. - '

- The reaction chamber is lined with.3 inches of dense refractory backed
©up by 2 1/8 dnches of insulating réfractory. The whole assembly -is

~ Supported by a water cooled 27 1/4-inch diameter cylinder which will be
bolted to the bottom of a 30-inch blind tlange. The bottom section of the
injector head will slide into the top opening of the gasifier. One thermo-
couple will be imbedded in the refractory to measure the refractory temper-
ature and three will penetrate through the refractory to measure the exit
gas temperature. -

2.2 High Temperature Heat Exchanger Design

. Detailed design of the radiant syngas cooler, steam superheater
and transition pipe by Deutsche Babcock was compieted. After review by MFR
.and FB&DU in May revisions were made and fabrication of the internals was
started in the Tater part of the month. .

2.3 Revised Process and Instrument Drawings

The process and instrument drawings were revised and issued for
electrical and mechanical subcontracts. Copies of the revised P&ID
drawings are attached {see Attachment A).
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3.0 PROCUREMENT OF MAJOR EQUIPMENT

As ‘of the end of this quarter, purchase orders have been issued for
all major equipment. The attached equipment 1ist (see Attachment B) shows
the equipment procurement status. The radiant heat exchanger and steam
superheater were being fabricated and are expected to be shipped to- the
site during August.. Purchase orders were issued also for essertially all
the valves and control instruments.



8,0 FIELD CONSTRUCTION

4.1 Pipe Fabrication

Fabrication of the 2-inch and targer diameter pipe was completed.
Fabrication of the double wall transfer pipe between the radiant syngas
cooler and steam superheater, and the superheater and the scrubber was
completed except attaching the end flanges. These flanges will be attached
after the syngas cooler, 2E-1, and steam superheater, 2E-3, vessels are put
in place. -

4.2 Structure %,

The structural steel was fabricated. Erection of the structure
was started in May and was completed “except for the fifth floor of the
process tower, the roof and the sidings.

4.3 Other Field Construction

A1l equipment in the service shap building was installed and the
piping inside this building was completed. The tie-in for the sewer was
made, and the major part of the water supply system and fire hydrants were
.also placed underground. The electrical subcontract was awarded and the
work started in June. '

e
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5.0 OPEN ISSUES

5.1

Plant Visit

An-: instrument engineer from FB&DU visited the Synthoil Pilot

Plant on April 6 to check available equipment and instruments to be shipped
to the "PDU.

5,2 Meetings

Charles Baetens (Frumerman Associates, Inc.) visited MFR and
FB&DU on May 18, 19 and 20 to review the design status,
especially the steam superheater design and assembly.

J. Taylor, J. Kenredy, and J. Linn (Sandia National Laboratory)
and W. Reed (Oak Ridge National Laboratory) met at MFR with
R. Coates and C. Chen (MFR) on June 4 to review and discuss the
PDU Hazard Analysis conducted by Sandia.

Project status review meetings were held on June 28 and 29 at MFR
and FB&DU, attended by H. D. Shoemaker (DOE, Project Manager).,
R. Frumerman (Frumerman Associates, Inc.), R. L. Coates and
C. L, Chen (MFR), L. Valentine and S. T. Shary (FB&DU). The
meeting concluded with a visit to the POU site. :

The FB&DU Project Manager visited Deutsche Babcock "the week of
June 7 to ‘review the design drawings, coordinate the delivery,
and inspect the fabrication of the syngas cooler and steam
superheater internals.

-6
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