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DISCLAIMER

This report was prepared as an account of work sponsored by the
Dnited States Government. Neitlier the United States nor the
United States Department of Energy, nor any of their employees,
make any warranty, express Or implied, or assumes any legal
liability or responsibility_for.the accuracy, completeness, or
usefulness of any information,  apparatus, product, or Pprocess
disclosed, or represents that its use -would not infringe
privately owned rights. Reference heretd to  any specific
commercial product, process, Or service by trade name, mark,
manufacturer, or otherwise, does not necessarily constitute or
imply its ' endorsement, recommendation, ox favoring" by the
United States Government or any agency thereaf. The views and
opinions of authors expressed herein do not necessarily state
ox reflect those of the United States Government orx any 2gency
thereof.

PATENT STATUS '

This technical. report is being transmitted in advance of DOE
patent clearance and no further dissemination or publication
shall be made of the report without prior approval of the DOE
Patent,.Counsel.

TECHNICAL STATOS

This technical report is being transmitted in_ advance of DOE
review and no furthér dissemination or publication shall be made

6f the report without prior approval of the DOE Project/Program
Manager.
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1.0 TNTRODUCTION .AND SUMMARY :

1.1 Introduction

Mountain Fuel Resources, Inc., a subsidiary of Mouvntain -
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 gasifi-
cation process development unit (PDU). The objective of the
program is to develop equipment components for gasification of
coal to form a clean, intermediate-Btu fuel gas or a synthesis
. gas that may be converted to methyl alcohol, gasoline, syn-
thetic natural gas or many other desirable products. Ford,
Bacon & Davis Utah, Inc., is the principal subcontractor on the
program, and will be largely responsible for design, construc-
tion 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 ecoal is removed as an inert slag and the product
gas may be cleaned to remove sulfur-containing compounds'and
carbon dioxide to yield a clean fuel gas with a heating value
near 300 Btu/standard cubic Ioot. .

. The PDU is 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 neces-
sary to develop the gasifier and to operate it safely. The PDU
will be operated intermittently, with test durations ranging
from a few hours up t0 a maximum of four weeks. During later
tests, the gas will be used in firing the brick kilrs 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 -

Work on eaquipment specifications was continued. The
Gasifier Radiant Heat Exchanger Transition Pipe and Superheater
Design Subcontract to Deutsche Babcock was approved in
September. The. Site Work Subcontract was approved and the work
began in late September. The Site Fencing Subcontract was
awarded and work is scheduled to start in October. Permits



were obtained from the Utah Air'Conéervation Committee ané the
Utah Water Pollution. ControlCommittee for the construction of

An equipment list (Attachment A)
and a detailed project schedule (Attachment B) were prepared.
: b ) . .‘ ‘/‘ . _ R
i . ¥
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2.0. SITE PLAN AND SITE PREPARATION

The foii@wing sections describe all activities related to
initiation of "the site work during this guarter.

?‘2.1 Site Plan and Specifications

! The followihg site drawings were compléied by FB&DU and

%,

* approved by MFR: - ‘ :

j  Title B A Drawing No.
| site Preparation, Plans & Sections D-369-C-002
'} Plot Plan =~ %7 ; D-369-C-001

: Recycle Water Pump Sump B-369-C-001 .

]

These drawings were issued for gonstruction on September 24,
1981. Figure 1 shows the plot plan. « ‘

: The site preparation specification, SP-369-C-102;, was
completed by FB&DU and approved by MFR during this reporting
period. This specification was issued for construction on
September 30, 198l. The specification outlined the requirement
of the site work including the followings:

i

General grading of the site
"Construction of the waste water pond
Construction of ‘the recycle pump sump:
Installation of all culverts
Construction of access roads

00000

2.2 Solil Testing and'Legal Survey

; During the previous quarter, Chen and-Associates was
awarded a contract to perform the required soil testing per
FB&DU specification.

The report was completed and submitted to FB&DU and MFR
for review and inclusion. into the Earthwork Subcontract, The
report summarized the results of the field tests and outlined
the requirement for the construction of the ponds as well as
the footing and foundations of the buildings.

’ A legal survey of 'the property was performed by Aposhian
Consulting during this quarter. The survey work included a
-legal survey of the property as well as permanent concrete
.markers of the four corners of the property.
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2.5 B8ite Preparation Subcontract

The Site Work Subcontract package (369-5-015) was com-
pleted by FB&DU and approved by MFR during this period. The
package was issued for quotes on August 14, 1981. A prebid
meeting was held with all bidders on August 20, 198l1. The
package was awarded to Clegg Constiuction on September 22,
1981, after receiving approval from DOE.

The actual site work began on September 24, 1981, and
continued through the end of this reporting period. It is
anticipated that the site work will be completed by the middle
of the next guarter.

Clegg Construction was selected as the Contractor for the
site work package. Their bid met all the requirements of FB&DU
specifications and they were the lowest bidder. FB&DU had
worked with Clegg on similar projects and qualifies them for
this work as well, o K

2.4 Site Fencing
18
The Perimeter Chainlink Fencing and Access Gates (3 total)
Subcontract was awarded to Acme Fencing Company. The actual
fencing construction is scheduled to begin in early October.




3.0 CONSTRUCTION PERMITS

3.1 State of Utah

In the previous, quarterly report, it was reported that
application for permits for construction of the PDU was
submitted to the Utah Department of Health, Division of
Environmental Health. The Notice of Intent was submitted on
March 27, 1981.

On July 17, 1981, the Utah Air Conservation Committee
approved the request to construct the PDU facility'and granted
an experimental variance for the project. The variance and
restrictions are shown in the letter from the Executive
Secretary of the Utah Air Conservation Committee dated August
6, 19B1 {attachment C). On August 28, 1981, the Department of
Water Pollution also granted a permit for construction of the
PDU in West Jordan, Utah (Attachment D}. The only other permit
which will be required from the State of Utah Prior to the
operation of the unit is the solid waste disposal. It is
anticipated that the request for this permit will be issued .
during the next period. ' w

3.2 West Jordan City

During the previoﬁs reporting period, the City of West
Jordan was notified of Mountain Fuel Resources' intention to
construct the PDU in West Jordan, Utah. '

Ve were asked to supply design information and drawings to
the City Planner and the City Engineer in order to secure the
required building permits. It was also required that all
applicable fees and dues be paid prior to issuance of the
building permits.

On September 22, 1981, the City of West Jordan issued a
site development construction permit allowing the initiation of
the site work pending the finalization of all permitting ’
requirements before placement of any concrete.

It is anticipated that all required psrmits from the City
of West Jordan will be secured during the next reporting
period. ! e o




4.0 GASIFIER DESIGN )

- - 4.1 Reaction Chamber - The dimensions of the gasification
~ reaction chambexr have been selected such that the mass flow of
coal through the reactor will be less than 2150 pounds per hour
per square foot of reactor cross section and 993 pounds per
houx per cubic foot of reactor volume when the coal feed rate
is 3000 pounds per hour. The basic dimensions of the reaction
chamber are as indicated in Figure 2. Detailed design of the
feed injectors and the refractory liner is underway.

4,2 High Temperature Heat Exchanger - Specifications were
prepared for the design and fabrication of a high temperature
radiant heat exchanger to cool the gasification reactoxr effluent
from 2B50°F to a maximum outlet of 1600°F. This exchanger
would have a capacity for transferring approximately 3.8 million
BTU per hour from the hot reaction products and raising steam
with the recovered heat.

Negotiations are underway with Deutsche Babcock Anlagen
Aktiengesellschaft, Oberhausen, West Germany, the parent
organization of Ford, Bacon & Davis, for the design of this

heat exchanger as well as the downstream convective exchangers
and superheaters. o

A preliminary assembly diagram of the high temperature
heat exchanger is presented in Figure 3. The exchanger is to
consist of a cylindrical "water-wall" 30 inches in diameter
.and approximately 13 feet in length. Detailed design of this
“exchanger is to be completed during the next quarter.

-~



-COAL INJECTOR

r -—‘———f;OXYGEM-STEAM NJECTOR
i ._

/REFRACTDR‘Y; LINER

28"

FIGURE 2. Basic Dimensions of the Reaction Chamber
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SALT iakE oY UTAHDEPARTMENT OF HEALTH (5% 1uiln ¥
DIVISION OF ENVIRONMENTAL HEALTH Lo STalnt i

150 West North Temple, P.0. Box 2500, Salt Lake City. Utah 84110 UL 368 _C- !
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Alvin E. Rickess_Di
Fll;om 425I B!S.!‘.: irecior

August 6, 1981

James 0. Mason, M.D., Br.RH, . 533-¢108 §
Exacutive Directar |
801-532-6111 !

i
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DIVISIONS i
Commaunity Heglth Services Ra_lph Coates [
g::‘iaanp:;:il s{-:enl_!h Director of Research i
-l by oy H

Healis Come Financing Mountain Fuel Resources Inc. i
and (Standardy Suite 1540 !

. QOFFICES 36 South State Street E
Adminarotive Serices Salt Lake City, UT 84111 g
Policy Development i
Medieel Examiner '
State Heollh Laboratary Dear Mr. Coates: !
13

At its regular meeting held on July 17, 1981, the Utsh Air i
Conservation Committee approved the Mountain Fuel Resources
Inc. request to construct an experimental coal gasificstion
process development unit in West Jordan, Utah and grantec an :
experimental variance for the project. . i

The project may E;ocaed under the followgng conditions:

1. The project may run for a maximum of three years from
the date of initial operation.

-

2. This varisnce is not renewable.

3. No emissions offset credit will be allowed to Mountain
Fuel Resources upon shutdown of the pilot unit.

4. A1l emission contrsl squipment shall be maintained in
.good operating conditisn according 1o the
manufacturer's recommendations.

S. No visible emis's_ions from any source, including the
flare, shall exceed 20% opacity as per Secticn 4.1.2,
Utah Air Conservation Regulations (UACR), except as

: : permitted in Section 4.7 (unavoidable breakdowns),
“ . UACR. visible emissions from diesel engines shall not

-exceed 20% opacity, except for starting motion no
farther than 100 yards or for statiomary operation not
exceeding three minutes in any hour as per Section
4.1.4, UACR.

- An Equal O:_:po_nunity Eraployer
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6. The 1800 ton coal pile shall be compacted and sprayed
with water or chemical seals as dry conditions warrant
or as determined necessary by the Executive Secretary.

7. Emissions produced from loading of scrape coal into the
initial hopper shall be controlled by water sprays at
the hopper entrance.

8. All coal handling after the initial hopper shall be
inside enclosures as proposed.

9. The baghouse on the coal handling system shall ane an
outlet grain loading not exceeding .010 grains/dscf.
This source shall be stack tested as cdetermined

necessary by the Executive Secretary using EPA test
methods 1-5.

10. The product gas shall be passed through a venturi
scrubber and packed column scrubber for control of
particlates as proposed

11. The Executive Secretary shall be notified when start-up
occurs as an initial compliance inspection is required.

In addition, it will be necessary for you to submit, after the
conclusion of the project, a summary report to the Alr

Conservation Commnittee indicating the environmental and air

emission conclusions drawn from conducting this experiment.

Any additional units proposed for construction as a part of
this project beyond the initial phase which has been propocsed
in your current submittal, must be submitted for review and
approval to the Executive Secretary, Utah Air Conservation
Committee.

Slncarely,

___o

I
PR Y

/
Brent b, radrnr /’/
Executive Secretary
; Utah Air Conservation Committee
W
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Scorz M. Matheson - STATE OF UTAH

Governor

D[‘.Pr\RTMENT OF HEALTH

DIVISION OF ENVIRONMENTAL HEALTH
150 West North Temple. P.O. Box 2500, Salt Lake C:ly, Utah 84110

533-6146  Roam 4z “Ris30st
August 28, 1951

James Q. Mason, M.D., Pr.B.H, .
¢ Executive Director !
: B01-533-6111 Mr. Carl L. Oberg, Director of Research

I Mountain Fuel Resources, Inc. .
DIVISIONS 356 South State Street

Gommunity Health Services  Salt {ake City, Utsh 84111

Family Hecith Services
Heclth Care Financing

ond Standards RE: Construction Permit Wastewater
" oFFIgEs . Containment and Handling Facilities,
a_dmlhi:mriu Services _ Coal Gasification Pilot Piant Located
Poticy Deveiopment Near Interstate Brick off the Bingham
gﬁfﬁ‘?ﬂ;ﬁﬂ'ﬁgmmn ] Highway in Salt Lake Count_g

Dear Mr . Uberg

We have reviewed thz plans, ,p901f1cat10ns and drawings
submitted on 20 August 1981, and hereby issue a construction permit
for the zero discharge containment ponos and ancillary equipment to

contain, prucess wastewater and storm drainage from coal storage
areas.

y It is our understandlng that all process waters will be placed

4 in a sealed pond for desilting and recycle to the process. All ash
from The gasification will be sluiced to a second lined containment
pond using blowdown water from the recycle system. There.will be no
discharge from either pond during the 1life of the pilot plant
operation. The ponds are sized for, containment of the 10 year 24

i hour storm event for the process and coal storage areas. The ‘

& containment pond will be apprnxlmately ‘117 ft X 60 ft X 5 ft deep

i with 2 foot freeboard above the design volume of 1.2 acre ft. The

| B recycle pond will be 100 ft X 60 ft X 5 ft and used as interim

N storage for process recycle water. ‘Both pnnds will have emergency
overflow devices provided with sufficient riprap to prevent er0510n.

Shauld you have any further questions, please contact us at the
above listed number. -

Sincerely,

UTAH WATER POLLUTION CONTROL CUI:‘IMITTEE

‘ A ZL / ,o‘fLw )
“‘l:-_‘_, : ‘ Calvm K. Sudweeks
4 [;Executlve Secretary ﬁ

@PE\:’: -
- ‘; 'E-l.- t“: ‘g}
BLN drb + N St u

cp: Salt Lake County Health Department Eu AMES: 108] .

¢  Ford Bacon and Davis, Consultants LA

) Attention: Shahab Shary MOUNTAIN FUEL LR

An Equ:\l Opponuruw E:nployer 4 ) . RESOUBCES- INC. \\\ j

e





