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1.0 Backgrbimd S

An e1ght-week course "Economic, EnV1ronmental and Technologlcal Aspects of
Coal Uevelopment and Utilization" was held at Argonne Nat10na1 Laboratory;l‘
January 31 - March 25, 1983 for twenty-elght part1c1pants from the Assoc1at10n‘i
of Southeast Asian Nations (ASEAN). -

The target audience for the course was middle and senior level staff who
are responsible for planning and/or implementation of coal technology programs"
in their home country. They were selected from government agencies, industry, -
research and development organizations, universities and utilities. It was
required that they have a university degree in economics, engineering, environ-
mental science, management, or sociology, with at least three years of exper-
ience in a coal technology field. In addition, conversational English skills
and’ good health were a prerequisite. The course was presented by the Division
of Educational Programs (DEP), at Argonne National Laboratory (ANL), Argonne,
Illinois, under a Participating Agency Service Agreement (PASA) between the U.S.
Agency for Internat1ona1 Development and the U.s. Department of Energy.

FolTIow-up tra1n1ng for two to six month perlods was provided for 14 of thee'
course participants. ' L

The purpose of the course and follow-up training was to provide the parti?7f
cipants with pertinent information on the economic, environmental, and tech-
nology issues associated with the development and/or utilization of coal re-
sources in their respective countries. The course was structured to emphasize
currently available techniques and technologies rather than research and devel-
opment activities. The participants gained enough technologies to immediately
apply the knowledge obtained during the course in any ongoing or near-term coal
technology programs that may exist in their countries.

The course director was Dr. W. Kenneth Derickson, Division of Educational -
Programs, ANL. Course co-leaders were Mr. J. L. Cillette, Energy and Environ-
mental Systems Division, ANL, for economics; Dr. W. Charles Redman, Energy and
Environmental Program, ANL, for technology; and Dr. W. "Bill" S. White, Environ-
mental Impact Studies Division, ANL, for environmental aspects. The U.S. AID

program manager was Robert F. Ichord, ASEAN TR, Washington, D.C.



2.0 The Participantsi

0f the 28 participants,’187iép}esénted government and 10 private industry.
On the other hand, 13 cahybe{spid'tq'have come from planning organizations, &4
from production organizatibns,»5 from R&D organizations, 2 from utilities,~and

the remaining 4 from universiﬁies. Appendix I is the list of participants.

2.1',Ihdoheaia

Indonesia has recbgnized hard and soft coal reserves. Coal
production before World War II had obtained a level of two mil-
lion tous per day of which one third was exported. Production
fell to about 5% of that level by 1983. However, the government
‘ is now vigorously pursuing the increase in.production and indig-
"enous utilization. Indonesia sent five participants to the
;ohrse representing areas of conventional coal utilization. They
'“#re listed below with organizations and their indicated area of

. interest: .

Y. Bésyuni, Mineral Technology Development Center
‘ (Chemical Analyses and Utilization)
B. Maliki, P. N. Batubara, Ombilin Coal Mine
o (Exploration and Transportation)
M. S. Pawito, Bandung Institute of Technology;‘
(Research and Combustion) .
~ G. Widodo, Mineral Technology Development Center
4 (Preparation) ,  ,_ €,
-fA} F. Yoesoef, Mineral Technology;DeVéloP@gnﬁiCé@té:',_
A (Mining and Open Pit) - o

 2,2 Malaysia

'Malaysia has‘rgthe;flqw'toolgxeéepéés{of;pq&;;gugyiﬁy;~TUﬁﬁiif

" recently the country had little interest’ in exploration, in



Malaysia (Cont'd)

2.3

production or utlllzatlonf, However W1th the 1972 011 cr1s1s;

”government interest haS' r1sen. : The, six partlclpants from?

Malay51a with ma1n1y exploratory interests were:

| Z Ab1d1n, Flnrstry of Science Technology & Env1ronment

(No speczal interest indicated)

S. L ‘Chin, Ministry of Energy, Telecommunlcatlons & Posts
(Economlcs and Fuel Substitution) ’

C; C. Ho, National Flectricity Board

TklvéEnvironmental Engineering)

C. M. Lee, Ministry of Science, Technology & Ehvirohﬁent}ff?
(Environmental Engineering) - V

M. I. Thani, Ministry of Science, Technology & Env1ronment

‘ (Environmental Engineering)

K. K. Wong, Ministry of Primary Industrles
(Coal Development )

Philippines

The Philippines has substantlve coal reserves and produces ap-yh
proximately 350 mllllon tons per year Utlllzatlon _has' been
primarily industrial, particularly in the produccion_of cement.
Present plans call for increasing the consumption of coal for
electric generation and in the improvement of the coal distri-
bution infrastructure in the country. There were seven parti-

cipants in the course. They were:

G T . Francisco, National Science & Technlcal Authorlty '

(Energy Policy and Economics)

A, E Labios, Ministry of Energy, Bureau’ of Energy Development;

(Environmental Engineering)

J. P. Lozano, Ministry of Energy, EnvironmentaIfUQifﬁ

- (Environmental Engineering)



PhiligginesVGquﬁjd),

W S Med1av1llo, Natlonal 011 & Coal Corp
(Coal Utlllzatlon and Quallty Control)

.‘ olltarlo Natlonal 0il & Coal Corp

oaifHandllng and Preparatlon)

orlano, Ministry of Energy, Bureau of ‘Energy” Utlllzatlon
P :V(Coal Utilization Policy and Fuel Substltutlon)
rngD;_Vlllacorta, National 0il & Coal Corp.

(Exploration, Supervision and Training)
'2,4i;Siogopore

Singapore has no coal reserve and its main - interest is in the
investigation of substitution of coali'for 0il to be used
primarily in the field of electric power generatlon There was

one participant.

H. M. Lim, Public Utilities

(Environmental Engineering)
2.5 Thailand

Thailand has known deposits of lignite that are in need of ex-
rpioration and development. The activity has been increased in
recent years and attention is being given to the use of imported
hard coals for electric power generation. The seven participants
represented a wide spectrum of interest as might be expected from
a country which is exploring the possibilities of coal utiliza-
~tion with the knowledge that it does have available reser?es(
VTyo:barticipants with organizations and their area of interest

‘were:

8. Chantérh5 National Environmental Board
(Env1ronmental Assessment) B
ﬁA Chlﬂwwattakee National Energy Admlnlstratlon ,

“(Economics Development Utilization)



Thailand (Cont'd)

Ao Inkatanuwat Electr1c1ty Generatlng Authorltygiof Thalland
. (Utilization and Economlcs) R

T.vPltakarnnap, Ministry of Un1ver51ty Aifalrs‘

(Research Mining and Economlcs)

A. Prasertwitayakit, Chiang Mai Unlver31ty ;
(Natural Convective Heat Transfer and Utlllzatlonj
of Lignite) V v '

S. Rojanasaroj, K1ng Mongkut's Inst1tute of. Technologyf:
(Research and Ut1llzat10n) '

T. Vatanatham, Prince of: Songkla Un1ver51ty ’

(Research ‘and Conver31on)

3.0 The Course

The course was designed to present material relevant to the needs of the
five ASEAN nations: Indonesia, Malaysia, Philippines, Singapore, and Thailand.
In the development of. the course content, the director visited the appro-.
priate authorities in all five ASEAN nations to determine their interests in
coal technology. During this time, he also interviewed prospective nominees for;
course particiration and made recommendations as to the approprlateness of thelrfﬁ

nomination.

3.1 Course Content

‘Theléoursé was diVidéd?infq'tﬁé;fplloﬁihg;elgvéq;mhﬂulesyff

Orientation

1.1

1.2 "Background

1.3 Mining

1.4 Transportation
1.5 Beneficiation
1.6 Combustion



1.7  Carbonization/Gasification
1.8  Fuel Substitution

1.9~ Siting

-1.10 Electric Power Generation
+11 Industrial Applications

e

The full course outline is attached as Appendix II.

The course can be said to have concentrated its content in three
aréésfﬂ mining technology, including beneficiation; utilization with empha-
sis on electric power generation; and siting and environmental impacts,
including transportation. This emphasis was consistent with the desires
expressed by other ASEAN program leaders. It also reflected the interests
of the participants‘as expressed to the course leaders after the course
had begun.

The course was given on a fivé-day week. Each day was divided into
six fifty minute periods from 9:00 a.m. to 4:40 p.m. The detailed schedule
is attached as Appendix III. One hundred thirty-fcur periods were devoted
to lectures. Because the course emphasized practical applications and was
also intended to highlight the involvement of private sector experts, the
majority of these lectures (77 or 57%) was given by experts from the pri-
vate sector. Forty lectures (30%) were given by members of the Argonne
staff, 14 lectures (10%) were given by experts from other governmental .
organizations and 3 lectures (3%) were presented by university faculty
members. A total of slightly less than half of the course time was devoted
to lectures (49%).

A very important portion of the course (20%) was devoted to work
-sessions dealing with practical case studies. Four scenarios were devél-
oped in each of the following areas: mining, transportation, beneficia-
tion, siting, and plant applications. The scenarios were drawn to illus-
trate a range of possible situations. The participants were divided into
four teams, chosen to reflect diverse backgrounds and interests of the par-
~.ticipants. Each team would then evaluate the technological, economic, and
 environmenta1 problems and possible solutions associated with one of the

scenarios. The teams were changed for each area. The tecams were given



approkiﬁétély;tﬁbga;§§'to dévé1op solutions for each scenario. They . pro-
vided'tfude°wfitteﬁfréﬁofté‘and then made oral presentations, which were
critiqued‘by the rest of the class and the staff. The scenarios and some
representative studies (19%) are attached as Appendix IV.

A portion of the course (19%) was devoted to site visits that included
underground and surface mines, coal handling facilities, electric power
plants, industrial, research and manufacturing facilities, and conversion
(gasification) facilities. Many of the visits were carried out on one~day
trips from Argonne with the exception of a two-day trip to southern
Illinois and a three-day trip to Pennsylvania and 0h10 Below are the

organlzatlons visited and the nature of the facilities.

ANL, Materials Science Division :
(corrosion and dry scrubber fac111t1es)
Allis-Chalmers”, Southern Illinois
(Kiln Gas facility)
Cora Dock Company
(Cora coal terminal)
Freeman United Coal Co. and Central Illinois Public Company -
-(coal preparation, underground mine and mlne-mouth plant)f
Institute of Gas Technology )
(IGT facilities and gasification plants)
Commonwealth Edison
(Will County coal-fired plant barge operations)
Commonwealth Edison
(Joliet Power Plant and Unit Train Operatlon)
Lonestar Industries Cement Plant '
(industrial applications and cement productlon)
Pittsburgh Energy Technology Center
(PETC facilities)
Consolidated Coal Co. : '
(observe strip mining, coal slurry, and p1pe11ne)
Ohio State University
(research facilities)

The remainder of the course (12%) was devoted to presentations by the
participants of the coal progréms in each of the countries and to reports
of the case studies. The former presentations were carried out to make the
staff more familiar with the interests of tke participating countries in
order that minor changes in the curriculum could be made. They also had
the additional effect of stimulating interactions between the participants

from diffe-ent countries.



3.2'JPartiéipation”from»ANL

The ANL part1C1pat10n 1ncluded (1) work by the course d1rector and hls“

‘co-leaders in the preparation of the course, in ‘the contractlng of other

speakers, and in the writing of the scenarios; (2) their work in the lead- -

ing of lecture work sessions and subsequent question periods, and in the
assistance to the teams in the case study solutions; ard (3) also presen=-
tation of lectures by the co-leaders and by other Argonne staff members. A
list of the Argonne lecturers is given in Appendix V. Fifteen Argonne
staff members other than the course leaders participated in the lecture
portion of the course. The course leaders were responsible for the

overview lecture in each module. In addition, they and the other Argonne

lecturers made substantial contributions in technical Ilectures in the

background, transportation, combustion, carbonization,andvsitingfmodules.

3.3 Participation Outside ANL

Twenty private sector organizations participated in the course pro-
viding lectures, tours, or on-the-job training. Many provided all three.
Two universities, two research institutes and government laboratories also

participated. The private sector representation was as follows:

Mining 9

Engineer Consultants 9
Equipment Vender &
Electric Utilities 2
Industrial Users 1

-‘A; waé'pointed out, the largest fraction of the lectures was given by
experts from the private sector who were also very helpful in the formula-
tion of the course and who contributed liberally in their lectures. Théy
were often leaders in their organizations and their presentations showed

the results of extensive preparation.



In goneral, they were ginén an honorarium of $250.00 per day at
Argonne, plus travel expenses, which consisted of airfare, actual hotel,
local travel, and a per diem of $24.00 a day in lieu of other expenséé'
(standard ANL travel policy).

arium is a small payment for preparation time at home, presentation of

It should be recognized that such an honor-

lectures, additional time spent at ANL in .discussions with the part1c1-
pants, assistance with the case studies, and miscellaneous interactions
with participants. ‘It should be recognized that many of the experts arev>
pérsons who have normal billing rates of $500.00 per day or more. |

What should not be neglected is the contribution from other govern-
mental institutions, particularly from the Pittsburgh Energy Technology
Center. Because it is also a US/DOE facility, it was not possible to
reimburse those experts for expenses or provide an honorarium. Future
courses should probably recognize this problem in advance and make some
provision in the PASA for reimbursement of their expenses.

The panticipating organizations are given below. Full addresses and

details of their contribution to the course are in Appendix VI.

Allis Chalmers

Argonne National Laboratory :
Arthur D. Little, Inc.

Basic Resources, Inc.

Bechtel Group, Inc.

C-E Power Systems

Central Illinois Public Service. Co.
Chambers & Associates
Commonwealth Edison
Consolidation Coal Company

Cora Coal Transfer Terminal

Dames & Moore

Electric Power Research Institute

Fluor Mining & Metals, Inc..

Freeman United Coal Co.
General Electric
Information Design and DeliVery*5~
Institute of Gas Technology
Lonestar Industries

MITRE Corporation
Northwestern University
Ohio State University -
Pittsburgh Energy Technology Ctr.;,
Roberts and Schaefer L
Sargent and Lundy

Stone & Webster

Utah International, Inc.

Wheelabrator-Frye, Inc..
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4.0 Evalﬁéfiéns

Paftiéipénts wére ésked to complete an evaluation form, attached as Appen-
dix VII. The form was signed and returned by all of the participants and an
open discussion of results was held on the final day of the course. The evalua-
tiﬁn dealt largely with course length and content. The conclusion was that the
length was about right and several suggestions were made for future courses. The
responses as to the time allocation for wvarious subjects and activities in-
dicated a distribution which is relevant to the participants' interests. About
70% of the responses indicated satisfaction with the overview nature of the
course areas, the remaining 30% requested more emphasis in particular fields
(those in which the respondent had an overwhelming interest). This is a result
which was expected with the idea that the particular interest of the partici-
pants could be enhanced through the provision of on-the-job training. A repre-
sentative sample of the remarks is attached as Appendix VIII.

No formal evaluation of the participants was made. It can be said that the
. over&helming majority, with only one or two exceptions, demonstrated total in-
-volvement in the course during their -eight-week stay at ANL. As can be seen
from Appendix IX, the participants were very enthusiastic about the organization

and conduct of the course and staff.

5.0 On the Job Training

Fourteen of the participants were approved by their government to follow
thé course with on-the-job training (OJT) from assignments. Because of the
pre-course time constraint, the nature and length of on-the-job training assign-
ment appropriate to each participant's interest was determined during the second
week of the course, leaving only six weeks to locate an OJT assignment. Finan-
cial constraints limited the length of assignments and foreclosed the payment of
a training fee to host organizations. Nevertheless, appropriate assignments
were located for all fourteen. Technically, eight of the assignments met the
participant's objectives very well, four fairly well, and two had serious defi-
ciencies. Logistically two were deficient in that adequate housing and trans-
portation was beyond the stipend provided. Details on OJT assignments are given

in Appendix X.
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5.1 The Host Orgsnizations

The eleven organizations which hoated:OJT“partielﬁahtstfolloﬁs'f;

Acker Drill Company

Allis Chalmer

Argonne National Laboratory

Bechtel Group, Inc.

Combustion Engineering

Longyear Company

NL Industries ' V

Pittsburgh Energy Technology Center f

San Juan Coa’ Company . :

Utah International Inc.

U.S. DOE

Bechtel Group, Inc., hosted three participants. Training plans were
developed to best meet participants' objectives within the linmitations of
time and ongoing work. Two received useful detailed information on Bechtel
methodology in siting and environment, but since there was no ongoing work
on coal, the hands-on exposure was lacking. The third did an excellent
study on ASEAN Coal Policies, although it was not in the subject area of
her major, interest. o
Pittsburgh Energy Technology Center hosted three participants: two.

did hands-on work in coal-liquid combustion and the third received a ser1es
of short assignments in subjects of interest. ‘

Combustion Engineering hosted two part1c1pants, each of whom worked 1n

ongoing projects: one in calculation of boiler eff1c1enc1es and the other i

in fluidized bed experiments and calculation. K f;:“_}.v“ﬁﬁf‘*‘x

Argonne National Laboratory hosted two part1c1pants ; They,'ﬁeref;l,
assigned hands-on work in ongoing FBC projects. o o ‘

Allis Chalmer Co., hosted one participant .in a shortkassignment.to;
gather information on establishing research and development priorities for
coal. He completed his OJT at U.S. DOE headquarters in a survey - of energy’l
policy and planning. ‘ ,

The Longyear Co. hosted one participant. This assignment was one of
:the more successful OJT in the group. It arranged a program in exploratory
drilling which included not only a stay in its headquarters, but also at
~ Acker and NL Industrles. o S ' ‘ ‘
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San Juan Coal Co.-hosted one part1c1pant at a modern operatlng m1ne.

Th1s was also very successful

Utah Internatlonal Co. hosted bone ﬂpartiC1pant e He completed {twof

studles d1rect1y apphcable to h1s home country env:.ronmental pol:.c:.es.-"
5.2 dSﬁmmarz

Although the OJT portion of the coal training wasvseen to be important
and reasonably successful it would have been ‘more beneficial to the
trainees if the organizers had longer lead time to find assignments more
appropriate to the participants' interests and had the ability to finance

longer assignments and increase stipends for some of the locations.

6.0 Facilities

The course was. conducted in the facilities of the D1V151on of Educational
Programs,.ANL. A lecture room,.three work rooms with desks for each partici-
pant,  lounge, and offices- for course staff and visiting lecturers were provided.
All lecture ‘sessions were recorded on audio tape for distribution to interested
participants as an aid to those having language difficulties. (Rather minimal
use was made of this facility because of the rather good English demonstrated by
the participants). In addition, written copies of material appropriate to each
lecture was distributed (in advance of the lecture where possible) as an aid to
participants' understanding of the material. In some cases this was an actual
lecture; in others, appropriate material covering the same subject; and in still
others, sample copies of viewgraphs and other visuals. Two textbooks were fur-
nished to each participant: '"Coal Utilization, Technology, Economic Policy" by
L. Grainger and J. Gibson and "Fossil Power Systems" by Combustion Engineering.

Visits were made to Argonne's Coal Corrosion Laboratories and its fluidized
bed combustion facility.

The participants were housed on the ANL site in apartments consisting of
three bedrooms, two baths, and a combination kitchen/living room. In addition,
a lounge was provided with pocketbillards and table tennis.

Bus transportation was provided three times a week either to a nearby
village for shopping or into Chicago for sightseeing and other social activi-
ties. Fourteen social functions and organized tours were arranged during the

eight-week period.
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7.0 Administration

The part1c1pants were furnlshed a. stlpend of $30 00 a day for lodglng andth'

living expenses during the f1rst month of the course and $35 00 a day durlng the"
remainder. Stipends of $35.00 a day were also provided to the tralnees durlng
their on-the-job training. Although this was seen to be adequate considering
the type of living that was provided, there were dissatisfactions, especially in
those cases where participants could have rece1ved a higher stipend from their
home organizations. o \ G '
Participants were also provided. travel to and from their home base as well
as to and from the sites of on-the-job tra1n1ng Because of the short time and
the necessity for obtaining low-cost fares, part1c1pants were unable to make
other travel either in the United States or to intermediate destinations coming
to or from the course. For future courses, an arrangement with local travel
agencies in ~home ‘countries' might be a better ariangement. Books were also

provided where:ueeded.

8.0 Recommeuaations

8.1 Courses with content similar to that given here are useful and
- should be considered for presentation for other USAID regions and

‘for repeat presentation to the ASEAN.

8.2 Although there is an interest in preparing the text material for-
' use by others, it is recommended that this not be done unti1>one '

or more additional presentations of this course are made.

8.3 'Better arrangements for relmbursement of travel would be- needed7j

 for future courses.

'éQﬁfiIf such a course is again done by ANL," a small PASA should be}ﬁ
L jexecuted for the Energy Technology Centers in: order to encourage&é

“.  greater participation in futurevcourses,



1w

8 SfEConslderatlon should be glven to a presentatlon of more spec1al-

ourses in coal technology, such as’ exploratlon, develop-

v productlon,_ and " benef1C1at1on- 51t1ng and enV1ronment,

“Uﬂfl cludlng transportatlon' and electr1c power generatlon.

.";tart1c1pants should be notlfled in. advance of stlpend levels and.%

fftravel prov1510ns.

8;7L€Arrangements snould be made for more . lecturers to work w1th the'l;

"i~part1c1pants in evaluatlng the results and conclu31ons of ther”

" 'case studies.



- Appendix I-- List of Participants



USAID ASEAN Energy 1I
Coal Training Program -
" January 31 - March 25, 1983

Name & Country _ Affilfation Title |
Zajnudin Bin Zainal Abidin  Ministry of Science Admin. & Diplomatic B.S.. - = 27
(Malaysia) Tech. & Environment Officer - - Env. Science - PRI
Yuyun Basyuni Mineral Technology Chemist B.S. 39
(Indonesia) Development Center . ' Chemistry . 2
Sermak Chantem National Environmental Environmental CMAL : ‘ 30"
(Thailand) . Board "Technologist Indust. Engrg e
Atthaya Chiewwattakee National Energy Economist MA N ‘341'
(Thailand) Administration Energy Econanists  o
Shih Loon Chin Ministry of Energy, Tele-  Administrative B.S. ' 28
(Malaysia) communications & Posts Officer Biology R L
Gil. T. Francisco Natfonal Science Chief Science M.S. 2.
(Philippines) & Tech. Authority Res. Specialist Engineering R
Chee Cheong Ho Natfonal Electricity Planning Engineer MS. <,,28:a
(Malaysia) Board . i . 'Engineering c
Arch Inkatanuwat Electricity Generating Engineer ;f‘.M.S;;; g 3{3 f"31 -
(Thailand) Authority of Thailand o v Engineering: - oo
Antonio £. Labios Ministry of Energy - Mining Engineer. ' = B »
(Philippines) Bur. of Energy Devel, S e
Choong Min Lee Ministry of Science Envir.'Cohffd]xﬂ"ih
(Malaysia) Tech. & Environment Officer - ~° = .
Hui-Meng Lim Public Utilitfes Senfor Engineer.. . |
(Singapore) ST b
Jose P, Lozano IV Ministry of Energy - Envir, Planning = . : .S
(Philippines) * Envirommental Unit Engineer: - . .. "Che
Basuni Mal{iki P.N. Batubara - Superintendent - B,
(Indonesia) Ombilin Coal Mine LI
Wilfrido S. Mediavillo Philippines National Technical
(Philippines) 011 & Coal Corp. ‘Services © -

Erlinda Napitupulu
(Indonesia)

National Institute
for Metallurgy

| Staff Researchir:

- Metallurgy.




,‘_2_

Name & Country

. Age

Affiliation Title Degree . -
Pawito - Bandung Institute of Lecturer CBWSe 3R
(Indonesia) Technology - R W;Engineering. bl
Tassana Pitakarnnop Ministny of University L Lecturer S «’vn'ﬁ34
(Thailand) Affairs , [EE . :Hining'::" R
Arwudt Prasertwitayakij Chiang Mai lhiversity o »:'Leéturérf"‘ "APh,D.»,'* , U*f38
(Thailand) L o Engingering, JURE
Sawitri Rojanasaroj King Mongkut's Inst. 'ihstructor M.A. : ‘;fw’”v27
(Thai]and) of Technology » Chem, Eng.‘ R
Rodol fo C. Solitario Philippines Nat. 011 Term. Operations B.S. . 3
(Philippines) * & Coal Corp. Manager Elect. Eng;;* ST
Manuel L. Soriano Ministry of Energy - Sr. Industrial B.S. B 1?25'
(Philippines) Bur of Energy Util. Engineer Engineeringx' B
Hariyanto Soetjijo Nat. Institute of M. A, 32
(Indonesi: ) Geology and Mining Mining Engineer Engineering f
Mohamed Ishak Bin Thani Ministry of Science Envir. Control B.E, | 30
(Malaysia) Tech. & Envir, Officer Engineering :
Terdthai Vatanatham Prince of Songkla‘Uﬁiv. Lecturer Ph.D. »£34
(Thailand) ’ L Chem. Eng. ;
Rodrito D. Villacorta Philippines Nat, 011 Geri. Drilling B.S. '51/34
(Philippines) & Coal Corp. Supervisor Engineering _
Gerard Widodo Mineral Technology Researcher M.S. 34
(Indonesia) Development Center Science '
Kee Kuong Wong Ministry of Primary Deputy Director B.S. -39
(Malaysia) Industries Engineering L
A. Fatah Yoesoef | Mineral Technology Res. & Project M.A. -39
(Indonesia) Development Center Engineering “

Administrator

=



Module: 1,1.0

A.

1.101

1.1.2

1.1.3

1.1.4

ASEAN QDAL QOURSE
ECONOMIC, ENVIRONMENTAL AND TECHNOLOGICAL ASPECTS
OF QDAL DEVELOPMENT AND UTILIZATION

Orientation

Lectures

USAID's Energy Development
. Assistance Programs

o Technical Assistance
o Institutional Development
0 Expert Studies and Reports '

_ Agonne's Fossil Energy Programs

Advanced Coal Technologies
Materials Science and Instrumentation

Envirormmental Studies
Chemical and and Physical Analyses

cooo

" Overview of Coal Studies at PETC

Coal Analyses
Coal Combustion
Coal Preparation
Emissions Control

0000

Argonnn's International Energy
‘Development Programs -

o National Energy Plannlng
o Technology Assessments
0 Inpact Assessments

Originator: WKD,JLG
WCR,WSW
Date: 11 April 1983

- Lecturer

Robert Ichord

Charles Bliss
USAID ey
Washington Ix

‘Michael Pet"r"‘ic‘.l"(‘
~ “Fossil Energy

Programs

Argonne Natb'l Lab
Argome, lL

-Sun Chun
- Director

Pitts. Energy
Tech, Center
Pittsburgh, PA

- Richard Cirillo
~ Energy & Env.-Sys. .
Argonne Nat'l Lab-

Argonne, |IL
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Module: 1.2:0. - Background

| 1.2;3Lf. 

1;2;12 

. Origin, Quality and Quantity of Coal *

0 Formation
.0 Varijations

ASEAN COAL QOURSE

ECDNQMIC ENVIRONMENTAL AND TECHNOLOGICAL ASPECTS

OF QOAL DEVELOPMENT AND UTiLiZAT!ON

Lectures

‘"”. "0 Analysis

1.2.2

_;Chenical and Physical Properties of Coal |

0 Pertinent chemical characteristics

o Physical properties affectlng appl ications -

e ‘Blending

1.2.4

1.2.5

1,26

‘"oo0 o000

jGenerai Principles of Engineering Econanics

Time value of money
Interest formulas
Escaiation and inflation
Discount rate
Depreciation

Types of Engineering Costs

o Capital investment
o Fuel ’
0 Operation and maintenance

o Comparison of generating system costs

Uncertainties in Engineering Costs

0 Sources of uncertainty

o Effects on cost camparisons
0 Methods of anaiysis

-Reliabiiity Effects on Costs

x’* 'o Effects on capital charges
‘0 Replacement energy costs
o Balances and tradeoffs

Cenerai Envirommental Consideration - Aquatic

-0 Physicai properties of aquatic resources
- 0 Biologicai properties of aquatic resources

o Identifying major aquatic issues

| Da tei

* Originator: WKD;JLG

:i1 Apri] i§§§

" Lecturer

" Randy Winans

Chemistry
Argonne Nat'l Lab

 Argonne, IL

Randy Winans
Chemistry
Argonne Nat'i Lab
Argonne, |IL :

Jim Peerenboam
Energy & Env,
Systems

Argonne Nat'l Lab -
Argonne iL’

Jim Peerenboam
Energy & Env, .
Systems

Argonne Nat'l Lab
Argonne, IL

Jerry Gillette
Energy & Env,
Systems

Argonne Nat'l Lab
Argonne, iL

Jerry Gillette
Energy & Env.
Systems

Argonne Nat'l Lab
Argonne, IL '

Libby Stull

Env. Inpact
Studies .
Argonne, Nat'i Lab
Argonne, IL '



3983

1.2.8  General Envirormental
Considerations - Terrestrial

0 Canponents of the terrestrial systan

0 Resource uses and effect of coal
utllization on terrestrial systems

0 Responses of terrestrial systems to
perturbation

1.2,9 . GCeneral Health and Safety Cons Iderat ions

0 Occupational health and safety effects
of the coal fuel cycle

0 Health and safety impacts to the publlc

0 Example of a health and safety analysls

1.2.10  Advanced Coal Technologies

o Coal liquefaction potentials'

1.2.11 -f:Gasification Technol ogy Options for
- ASEAN Countrles

0 Methodology for establishlng selection‘

criteria
o Critical issues .
" 0 Biamass gasification

1.2.12 Coal Analyses

o Equipment and facilitie=>~,J
0 Methodologies
-0 Quality control

1.2.13 - Energy Database Management

- 0 Accessing existing energy databases
o Establishing energy databases
o Facilitating information flow

Work Session

1.2.a Team Assigmments and Review of
~Work Session Formats

Discussion Session

1.2,1 " Mining 'In ASEAN Countries ~|

_ Lars Soholt
. Env, Impact .
- Studies ‘

Argonne Nat'l_Lab :

: A@mmm L

“Bii1 Pranenstiel

Env. Impact

~ Studles.
- Argonne Nat'l Lab

Argonne IL

Abu Talib

. MITRE Cormp.
- McLean, VA

“A. Talib
MITRE Gorp.

McLean VA -

‘Herb. Retcofsky
~  Process Technology
. Pitts, Energy Tech.
.. Center
“Pittsburgh, PA

" Susan BEmerson

Consultant -
Colurbus, OH
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1.2.11.  Mining In ASEAN Countries =11

1.”2'.I:_l‘ir " Indonesia's Coal Programs -I

1.2, Iv - Indonesia's Caol Programs Ii

1.2.v Malaysia's Coal Programs - 1

ERR

12vl :v-:"Méléi's'i:é\'ZS'Cbai 'Progra'ns =11

1.2.&'!‘.“!; Philipplines’ Coal Programs -|

1.2.kvklki_i “ Phil i‘ppines' Coal Programs ~I|

1.2.01x - Singapore's Coal Programs

12x "'Thailand's Coal Programs -|

12xi Thalland's Coal Programs -il
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; Or iginator: WKD, JLG
 Date 11 Apr'l 1983

ASEAN COAL COURSE
ECOWIC ENVIRONMENTAL AND TECHNOLOGICAL ASPECI'S
CF COAL DEVELOPMENT AND UTILIZATION :

Module: 1.3.0 Mining

A. Lectures T :“ Lecturer -
1.3.1 Mining Overview TR CqurseSteff

0 Preview of ecomonic enviromlental
and technological aspects :

1.3.2 Exploration Techniques ~Jean Bogner
~ : Energy & Env.
o Ceographical distribution Systems s
0 Standard procedures Argonne Nat'| Lab L
0 Advanced technology Argonne, IL :
1.3.3 Surface Mining Methods Stephen Gartshore’
‘ Consol idatlon Coal
.o Strip Pittsburgh, PA
o Pit .
o Carparlsons
1.3.4 Underground Mining Methods B. D. Singh ,
, Consol idation Coal
0 Roam and pillar Pittsburgh, PA
o Long wal |
o Carparisons
1.3.5 Omitted
1.3.6 Reclamation Practices " Mike Hatfield
Utah Int'l, Inc
0 Recreate conditions suitable to restore B San Francisco, wa

land to prevIous use
o Creat conditions for a new and different
use or the mine site :
o Treatment after filling, contourlng, .
topsoiling, and seeding

1.3.7 Mining Impacts - | _ R ,J LeRoy Balzer
e : Utah Int., Inc.
o Ceographical and locational factors ,‘San Francisco, CA

0 Potential impact to property, crops
and |ivestock

o Nuisance and loss of amenity in the
environment
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o 1__.3.d |

1.3.8°  Mining Impacts - ||
o Nature and effects of water pollutants{
0 Specific pollution problems T
o Control of water pollution and water "
standards
1.3.9.  General Mining Econamics
: 0 Costs for different types of mining
0 Cost relationship to mine capacity
, 0 Cost of reciamation techniques
1.3.10 Mine Development -I
| | o Evaluation of deposits
0 Role of transportation
o Role of Coal preparation
0 Selection of mining methods
1.3.11 Mine Development -1l
o Environmental considerations -
o Role of pemits
o Marketing considerations
"0 Story of the Crown || Mine’
1.3.12 . Mining Feasibility Studies
- 0 Classes of Feasibility Studies
o Critical Aspects of Banking Feasibilty Study
- 0 Accuracy and Validation of Data.
1.3.13  Financing Mining Projects
o Financing Methodologies
0 Role of third-party advisors
o Capital sources
_ Mbrk Sessions
,1,3,3- ‘ining Scenarios - |
-1 3. b7 Mining Scenarios - |1
- f{1 3 c',: Mining Scenarios - |11
Mining Scenarios - |V
1.3.e Mining Scenarios - V
1.3.f Mining Scenarios - VI

';J; LeRoy Bal zer
*Utah .Int., Inc.
’San Francisco, CA

Jerry Gillette
Energy & Env.
Systems

Argonne Nat'l Lab
Argonne, IL

Miiton Harrel |
Freeman United
Coal Co.

Mount Vernon, IL

Milton Harrell
Freeman United
Coal Co. :
Mount Vernon, IL

Chris Recny

" Fluor Mining & Metals

- Redwood City, CA

Willlam Tramel
Fluor Corporation
Irving, CA
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1.3.g. Mining Scenarios - VI|

1.3.h Mining Scenarios - Vi1

1.3;! . Mining Scenarios -ix

1.3.] Mining Scenarios -x

1.3.k "Mining Scenarios - Report'PreparatIon '

Discussion Sessions

1.3.1i Mining Scenarios - Results |
1.3.11 Mining Scenarios - Results |}
1.3.01i Mining Scenarios - Resuits -‘l
1.3.0iv "Mining Scenarios - Results - 1|
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ASEAN COAL COURSE

Originator: WKD,JLG
WCR, WoW
Date: 11 April 1983

ECDNOMIC, ENVIRONMENTAL AND TECHNOLOGICAL ASPECTS -

Module: 1,4.0

A.

Lectures

1.4.1

1.4,2

1.4.3

1.4.4

1.4,5

1.4.6

1.4.7

1.4.8

OF COAL DEVELOPMENT AND UTILIZATION

Transportation

Transportation and Storage - Overview -

0 Preview of economic, enviromental,
and technological aspects

Transportation - Barge and Ship - |

o Transfer from truck and rail
o Movement of material
o Unloading '

Transportation - Barge and Ship = I1

0 Continuation of Lecture 1.4.2

Transportation - Pipel ines

o Slurry properties

* 0 Pipeline experience

0 Improved techniques

Transportation - Rail and Teminal Operations

0 Handling at mines
0o Coal car design and movement
o Unloading operations

Transportation = Air Pollution
and Land Use ConfTicts

0 Preenption of land from other uses
0 Runoff fran storage areas
o Air pollution factors

Storage - Land Use Conflicts and Protection

0 Preemption of land fram other uses
o Fire prevention measures

Transportation - Cost of Alternatives

0. Cost of alternative modes
0 Cost - distance relationshlps
0 Cost ~ quantity relationships

/ Lecturer:

“Course Staff

‘Ramesh Gandhi
‘Bechtel Group, Inc.
‘Sap Francisco, CA

Ramesh Gandhi
Bechtel Group, Inc.
San Francisco, CA

Ramesh Gandhi

Bechtel Group, - Inc.

San Francisco, CA

Charles Roman

Ear! Antonson
Roberts & Schaefer
Chicago, |IL

Peter Campbel |
Dames & Moore
Park Ridge, IL

Peter Canmpbel |
Dames & Moore
Park Ridge, IL

Wil liam Stevens
Bechtel Group, Inc.

- San Francisco, CA
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1.4.10
1411
1.4.12

10“.13 .

. Transportation = Effect of Multiple
- Sources and End Users on Costs

o. Effect of several mines
o Effect of several end-users

.0 Effect of different types of end-users .
OMITTED

:‘storagekand Inventory Strategy - TR

o lIdentification of costs '
o Inventory costs versus shortage costs
o Role of spot purchases

Storage and Inventory Strategy - ||

o Role of power sales and purchases
0 Development of overall strategy"

Storage - Water Pollution

o Types of inmpacts associated with
coal storage
o Runoff fram coal storage areas

0 Methods used to prevent water pollution'

Work Sésslons

1 54’;5 |
1 ub 1“
,1&9.#,; :
e
e

1.4.f

1.4.g

Transportation and Storage Scenarios = |

Transportation and Storage Scenarios - 1}

Transportation and Storage Scenarios = |11

\%

Transportaflon and Storage Scenarios

;*]Trénsggrtation and Storage Scenarios - V

Transportation and Storage Scenarios VI

Transportation and Storage Scenarios

Reports Due

‘Willlam Stevens .
- Bechtel: Group, Inc.

San Francisco CA ;

'Stephen Chapel

EPRI

Palo Alto CA

"Stephen Chapel
EPRI
_Palo Alto, CA

Bill White

Env. Impact-
Studles oo
Argonne Nat'l Lab
Argonne, IL-
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C. Discussion Sessions

1.4.1
1.u.ii

14,011

Transportation and Storage Results - 1

Transportation and Storage Results - 11

Transportation and Storage Results - 111
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ASEAN COAL QOURSE : -

Originator: WKD, JLG

« R,
Date: 11 ApriT 1983

ECONCMIC, ENVIRONMENTAL AND TECHNOLOGICAL ‘ASPECTS -

~ OF COAL DEVELOPMENT AND UTILIZATION.

Module: 1.5.0 ° .Beneflciation

A.

1.5'1

Lectures .-

o Beheficiation ~ Overview

" 0 Preview of economic, environmental

1.5.2

1.5.3

1.5.4

1.5.5

1.5.6

1.5.7

and technical aspects

- Beneficiation - Preparation

- 0 Pulverizing

o Classification

- Beneficiation - Separation

o Density - based methods

o Techniques involving surface effectsj.;f
0 Chemical processes ST

 Béneficiation - Rec'overy :

0 Dewatering

o Drying and sizing
o Pelletizing

Beneficiation - Water Pol lution and

Solid Waste

o Land use, seepage, and coal refuse disposal
0 Types of refuse and effluents produced
during beneficiation

Beneficiation - Cost of Technologies

0 Costs of aiternative technologies
o Effect of beneficiation level
o Effect of quantity

Beneficiation - Effect on End-Use Costs

0 Increased fuel costs
0 Decreased emissions control costs
o Effect on plant availability

“lecturer .

: Codfse Sta‘ff |

Albert Deurbrouck
Pitts Energy
Tech, Center
Pittsburgh, PA

. Albert Deurbrouck

Pitts Energy
Tech. Center
Pittsburgh, PA

.Albert Deurbrouck

Pitts Energy
Tech. Center

Pittsburgh, PA

Bill-White

Env. Impact
Studies

Argonne Nat'| Lab
Argonne, IL

Mel Laurila
Arthur D. Little,
Cambr idge, MA

Mel Laurlla

Arthur D, Litt le‘,j“'i:nc .

Cambr idge’, MA

Inc.

v
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1.5.8 i»_ ;§éneficiatibn.éﬁTrédééoffﬁg

fbf*LéVeis‘of’beheficlatlon
0. Location of facility

Work Sessions

1.5.a°  Beneficiation Scenarios

1.5.5’ Béneficiation Scenarios

1.5.c Benefliciat ion Scenarios

lll,

W

1.5.d Beneficlation Scenarios -

1.5.e jBéheficlatloh Séenarld§ -V

1.5.f Beneficiatlon Scenarios -'ReportS'DUe;fi

. Discussion Sessions

1;5.f'  ]f’Beneflclation Scenarios - Results - P

155;ilif,}.Benéficiation Scenarios - Results -0l

| T.S.IIT:if!Béhéficiatlon Scenarios - Results - Il

“Mel Laurila -

" Arthur D, Littl
- Cambridge, MA

le, Inc.

N
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“Modul

A.

ECDNCMIC ENVIRONMENTAL AND TECHNOLOGICAL ASPECTS
o OF COAL DEVELOPVENT AND UTILIZATION

e: 1.

Lectures’

1.6.1

ASEAN (DAL COURSE

Conbustlon

Contustlon - Fundamental;

o C‘nemlcal reactlons

1.6‘.2»

1.6.3

7 0 Jontamlnants : o
~ 0 Conditions - tenperature tlme,;_ 3

turbulence

Combustion - Fluidized Bed - | -

0 Atmospheric systems
0 Experience to date
0 Pressurized systems

. Cambustion - Fluidized Bed - |1

o Materials handl ing

-0 Sulfur removal

o Comparison with conventlonal systems

1.6.4

1.6.5

Cambustion - Fixed Bed

o Physical structure
0 Feed systems

.0 Ash removal

Cambustion - Suspension Firlng

" 0 Furnace geometries

- 0. Mixing

1.6.6

1.6.7

0 Materials flow

- Combustion Performance - Fouling

o Deposition of slag
o Effect on heat transfer

0 Surface cleaning

- Combustion Performance - Corrosion

and Erosion

0 Materials requirements
o Performance testing

.0 Durability and reliabllity

Originator: WKD,JLG

W
~ Date: 11 April 1983

L Lec turer

o Kvxan Im

g “Engineering

Argonne Nat'l Lab

."Argonne, IL

Wait Podolski
Chem, Eng. & Tech,
Argonne Nat'l Lab -
Argonne, |L

Walt Podolskl
Chem, Eng. & Tech,
Argonne Nat'! Lab
Argonne, L

Jofﬁ Regan
Combustion Engineering

" Winsdor, CT

John Regan | '
Combustion Engineerlng

‘ ‘Wlndsor Cr -

- John Regan

Combustion Englyneerlng

‘ Wlndsor Cr

Bill Ellingson
Materials Sci. Tech,
Argonne Nat'l Lab
Argonne, |L
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Module: 1}7;9:'f

A.

- ECONMIC, ENVIRONVENTAL AND TECHNOLOGICAL ASPECTS

1.7.1

C1.7.2

N7

1 17.'3;':,"'

107.5-" :

1.7.6

1.7.7

1.7.8

oocooo

ASEAN COAL COURSE
G= COAL DEVELOPMENT AND UTILIZATIQ‘J

CarbonizatIon/GaS|f|cat|un

Lectures =

Basic Gasification Processes:

Chemical reactions
Producer gas
Syngas

Gas shifting

Established Gasification Techniques -

Wel Iman

Koppers - Totzek
Winkler

Lurgi

0 o0O0O0

Qnitted

Oni tted

Improved Gasification Processes - | |

High pressure Koppers - Totzek
Slagging Lurgi

Texaco partial oxidation

West inghouse

0000

Improved Gasification Processes = ||

o Shifting and methanation
o Hydrogasification

In-Situ Gasification

o Basic concepts

o Influential factors (location rank,-‘»

product)

0 Technology status

 Gasification Cost of Processes - l

o Costs of In-sltu gasiflcatlon

‘IOrlgInator WKD JLG
- Date: 11 Apr"‘l“‘g"‘1 8

* ‘Lecturer

Suresh Babu
Inst. of Gas Tech
Chicago, IL

Suresh Babu

“Inst. of Gas Tech
‘- Chicago, lL

. Suresh Babu
“Inst. of Gas Tech.
- Chicago, IL

. Suresh Babu .-
- Inst. of Gas Tech.
- Chicago, IL

John Young

Chem, Eng. & Tech,
Argonne Nat'l Lab

_ Argonne, IL

John Young

Chem. Eng. & Tech.
Argonne Nat'l Lab
Argonne, IL



39B15

1.7.9 Gasification Cost of Processes - e William Chambers

S R - RN ‘Charrbers & Assoc,
-0 :Costs of alternative processes : Glen Ellyn, IL

o Effects of coal type
0 Effects of quantity

1.7.10 In-Situ Gasification Demonstrat lons Joe Grant o
Basic Resources, Inc.
o Fairfield Texas Study - Dallas, TX - ’

o Tennessee Colony Study-
o Environmental Findings
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Modul

A'

2: 1.8.0

1.8.1

1.8.2

1.8.3

ASEAN QDAL QOURSE

ECOF‘DVIIC ENVIRONVENTAL AND TECHNOLOGICAL ASPECI'S

OF COAL DEVELOPMENT AND UI'ILIZATION

- Fuel Substitution

Lectures '

Fuel Substitution - Plarit Mod!fications

0 Feed systems
0 ‘Emissions control
o -Operation

.Cambr idge, MA

Fuel Substitution - Econamic Cons iderafiohs

[ Capltal investment costs

0 Operation and maintenance changes
o Plant derating

Fuel Substitution - Coal/Oil

& Coal /Water Mixes

o Properties '
o -BExperience to date

ArviAal ncan e b

A Neoa

Originator: WKD,JLG

‘ WCR,WSW
Date: 11 April 1983

Lecturer
Thomas Breuer

Arttur D, Little, Inc

Thomas Breuer
Arthur D, Little, Inc
Cambr idge, MA

James Joubert

Pitts. Energy Tech

Center
Pittsburagh. PA

i
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Module

" w._ect‘ure's«ﬂ

1.9.1

ASEAN QDAL QOLRSE

ECDN(.MIC ENVIRONMVENTAL AND TECHNOLOGICAL . ASPECI'S

- OF COAL DEVELOPMENT AND UTILIZATION

Sltlng

Sltlng Overview .

:‘g'o Prevlew of economic,’ envlronmental

1.9.2’

1.9.3

1.9.4

1.9.5

1.9.6

1.9.7

and technological aspects

Siting - Technology Cost Effects

o Effects on plant design

o Effects on plant costs

Slting - Fuel Suppiy

o Effects on fuel supply options
o Effects on fuel supply costs

o Effects on fuel supply reliability

Siting - Product Distribution Costs

o Effects on distribution.costs
o Effects on distribution reliability

Slting - Envirommental Cost Effects

o Effects on envirommental control
requirements

o Effects on environ., control costs

o Effects on waste disposal costs

Siting - Envirommental Considerations - |

o Camparison of alternative sites ‘
o Evaluation and ranking of potentiai sites
0 Selection of a site

Siting - Enviromental Considerations - |1

0 Atnospheric environment and air quaiity
0 Land use and biological envirorment
0 Proximity to transportation routes

and highways

" Originator: WKD,JLG
WCR, WoW
Date: 11 April 1983

‘ Lecturer

'kCourse Staff

inomas dreuer

Arthur D, Little, Inc:

Cambridge, MA

Thamas Breuer
Arthur D. Little, Inc
Cambr idge, MA

Thomas Brauer

Arthur D, Little, Inc
Cambr idge, MA

Thomas Breuer

Arthur D, Littie, Inc.

Cambr idge, MA

Aziz Metwally
Bechtel Group, Inc.
San Francisco, CA

Aziz Metwally
Bechtel Group, Inc.

San Francisco, CA

7
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1.9.83

1.9.9

1.9.10

1.9.11

1.9.12

1.9.13

1.9.14

Slting - Enviromental Considerations - 111’

~0 . Critlcal habitats and protected specles
-0 Proportion of water source requlred

"o Water quality and water uses

0 Waste disposal

‘Heat Dissipation Systems - |

o Basic Cons iderations
0 Once-through cool ing
o Cooling ponds

Heat Dissipation Systems - ||

o Wet cooling towers
o Dry cooling towers
o Water quality control

Slting - Mitigation of Envirormental
Impacts - 1

o Improved design of facllities
o Flexibility to use new methods
0 Ability to develop new techniques

Sfting - Mitigation of EﬁQironnental
Impacts - TT

0 Application of air, terrestrial, and
water control technologies

0 Remove or prevent release of effluents

0 Use proper coal preparation methods

Siting - Decision Analysis - |

o Basic principles
0 Selection of attributes

Siting - Decision Analysis - 1]

0 Analysis technlques

Aziz Metwally .

Bechtel Group, Inc.
San Francisco, CA .

Fred Emett -

‘Sargent & Lundyv

Chicago, IL

Fred Ermett

 Sargent & Lundy
- Chicago, IL

‘Peter Cénpbell
‘Dames & Moore

Park Ridge, IL

Peter Campbel |
Dames & Moore
Park Ridge, IL

Bill Buehring
Energy & Env, Sys.
Argonne Nat'l Lab
Argonne, IL

B. Buehring
Energy & Env. Sys.
Argonne Nat'l Lab
Argonne, IL
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Work Sess fons

1.9.a
1.9.6
1.9.¢
1.9.d
1.95e:'
1.9.f
i.9.g;
1.9'.’h ’

Disdussion‘
1.9.ifk
1.9.11
1;9.iil<

Siting Scenarios

Siting Scenarios

Siting Scenarios

Siting Scenarios

I
<

Siting Scenarios

Siting Scenarios

- VI

Siting Scenarios

- Vi

Siting Scenarios

- Reports Due

Sessions

Siting Scenarios

Results = |

Siting Scenarios

Results - ||

Siting Scenarios

Results = 1! -
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Module:

A.

Lectures

1.10.1

“1.10.2

1.10,3

1.10.4

1.10.5

1.10.6

ASEAN QDAL QOURSE

E(I_)N(Wll C, ENVIRONMENTAL AND TECHNOLOGICAL ASPECTS

OF CDAL DEVELOPMENT AND UTILIZATION "

1.10._0: Electric Power Generation

~ Electric Power Generation - Overview

o Preview of economic, environmental

and technological aspects

Electric Power Generation - Power
Fr <t on Components = |

o Pulverized coal plant overview
0 Feed systems
0 Combustors

Electric Power Generation - Power

Production Components ~ T1

.0 ‘Boiler .
o Turbine - generator

0 Ancillary components

Electric Power Generation - Instrunentat ion

and Control

o Quality control
o Fuel feed systems
0 Fuel Composition

Electric Power Generation - Cost

of Application for New Plants

o Capital cost estimates
0 Operation and maintenance costs
0 Performance estimates

Electric Power Generation - Basics of
Emission Controls

0 Options for NO SO and partIculates
0 Integrated sys%e’n vuewpoint
o Developing technology

Originator: WKD,JLG
VTR, WSW

Date: 11 April T983

" Lecturer
~ Course Staff
_ Richard Fujii

- Sargent & Lundy
‘Chicago, IL

Richard Fujii
Sargent & Lundy
Chicago, IL

Richard Fujl
Sargent & Lundy
Chicago, IL

Edward Fox
Oak Ridge Nat'}| Lab
Oak Ridge, TN

Paul Farber
Energy & Env. Sys,

Argonne Nat'| Lab
Argonne, [L
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1.10.9.

1.10.7
SRR " ‘Emlssion Controls

1.10.8"

1.10.10

1.10.11

1 10,12

110,13

Electrlc Power Generation - Partlculates

‘ok Electrostatic precipitators

o Fabric filters
o Cyclones

.Electric Power GCeneration - Sulfur

bnission Controls - 1

o Wet scrubbers
o Dry Scrubbers
0 Proven and prospective systems

Electric Power Generation - Sul fur

Emission Controls = [1

0 Continuation of lLecture 1.10.9

Eiectric Power Ceneration - PFRC's

0 Steam-cooled combustion plants
0 Air-cooled canbustion plants
o Technical ‘issues

Electric Power Generation - Envlrormental

Considerations = |

0 Raw materials required for power plants
o Water availability, land use and
waste disposal
0 Airborne effluents, terrestrial and
aquatic ecosystems

Electric Power Ceneration - Envirommental

Cons iderations = 11

0 Features of power stations that pose
potential impacts

0 Impacts of power-stations on fish
and wildlife

o Impacts to vegetation (native species,
crops, and lower plants)

Electric Power Generation - Envirommental
Considerations = IT1

o Impacts of acid precipitation

0 Measures to mitigate impacts

o Conversion of oil~or gas~fired power
stations

‘Helnz Engelbrecht

Wheelabrator-Frye, Inc

Pl ttsburgh, PA

Vladimir Boscak

General Electric
Lebanon, PA

Vladimir Boscak
General Electric

.Lebanon, PA

Win Bezel la

Chemical Eng. & Tech.

Argonne Nat'l Lab
Argonne, |IL

Barbara Lewis
Northwestern Univ,
Evanston, IL

Barbara Lewis
Northwestern Univ,
Evanston, IL

‘Barbara Lewls

Northwestern Unlv.
Evanston, IL
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1,104 ¢
1.10,15

1.10.16

1.10.17
1.10.18
1.10.19

1.10.20

1.10.21

11,1022

Electric Power Generation - Carbined Cycie

0. Choice of gasification systems
70 - Operating experience '
-0 "Technical Issues

Electric Power Generation - Fuel Cel ls-l'

- 0 Gas stream requirements

o Demorstration units

‘0  Improved cells

Electric Power Generation - Optimization
Trade-offs .

o Effect of design and performance optlons
o Effect of modularity

o Effect of redundancy

Omitted

Omitted

Electric Power Generation -

~ Iraining Staff - T

o Benefits of in-house training
o Leveis of Training
0 Requirements for training

Electric Power Generation -
lraining Staff - T1

o Specific training programs - Mining
0 Specific training programs - Plant
operations

Electric Power Generation - The Lakhra
Coal FaciTity Study = 1

0 Background information

0 Design criteria and database

0 Selecting coal production facilities
0 Selecting power generation facilitlies

Electric Power Ceneration - The Lakhra
Coal Facility Study =TT

0 Economic analyses
o Financial analyses
o Implementatlon

Vern Hruza
Al lIs-Chalmers.
Ml Iwaukee, WI

Glenn Cook

Chemical Eng. § Tech.

Argonne Nat'l Lab
Argonne, IL

Edward Fox
Oak Ridge Nat'l Lab
Oak Ridge, TN

Loyd Guidry
‘Basic Resources, Inc.
-Dallas, TX ‘

Loyd Guidry
Basic Resources, Inc.
Dalias, TX

Conrad Anderson
Stone & Webster Eng.
Boston, MA

Conrad Anderson
Stone & Webster Eng.
Boston, MA
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1.10.23  Electric Power Distribut ion = |

1.10.24  Electric Power Distribution = I

Suhe |l Haddad

o0 Historical overview

0 . The power system
0 Generation planning

Sargent & Lundy
Chicago, IL

Suheil Haddad

o Transmission planning

o Specific cases

Mbrk_Sésslons

1.10.a
1.10.b
1.10.c
1.10.d
1.10.e
1.10.f
f.io;g '
1.10.h
1.10.1
1.10.]
1.10,k.
1.10.1

Discussion

1.10.1
1.10;ll
1.10.111
1.10,1v

Plant Applications

Scenarios

Sargent &
Chicago, IL

Plant Applications

Scenarios

Plant Applications

Scenarios

Plant Applications

Scenarios

1
<

Plant Applications

Scenarios

Plant Applications

Scenarios

Plant Applications

Scenarios

- VI

Plant Applications

Scenarios

- VIl

Piant Applications

Scenarios

= IX

Plant Applications

Scenarios

- X

Plant Applications

Scenarios

- Xl

Plant Appiications

Scenarios

-~ Reports Due

Sessions

Plant Applications

Results

Piant Appiications

Results

Plant Applications

Results

Plant Applications

Resuits

v
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Originator: WKD,JLG

Date: 11 ApriT 1983

ASEAN QDAL QOURSE
EG)l\CMIC ENVIRONMENTAL AND TECHNOLOGICAL ASPECTS
OF QDAL DEVELOPMENT AND UTIL.IZATION

Module: 1.11.0 Industrial Applications

A. Lectures - Lecturer
1.11.1 Industrial Applications - Cement Robert Jobnson
Lonestar Industries
o Plant operational history Oglesby, IL

0 Process description
o Plant efficiency

1.11.2 Industrial Applications - Steel . Chuck Redman
Production & Coking e Fossil Energy Programs
Argonne Nat'| Lab
0 Process description Argonne, IL o

0 Basics of Coking



.Appendix III. - Course Schedule
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1 * DAY | | | 1 | Lo
1 * 1 MONDAY 1 TUESDAY 1 WEDNESDAY [} ° THURSDAY 1 FRIDAY -
1 TIE * | January 31 1 February 1 1 February 2 : February 3 ! February 4
1 | | | | )
1 1 I OLECTURE 1.2.1 1 LECTURE 1.2.8 1 GECTRE 132 1 Lrerme i3
| | | ! | . |
'l 9:00 - | COURSE ADMINISTRATION ! oOrigin, Quality and | General Environ. | Exploration 1 Mining
1 9:50 ] : Quantity of Coal- ! Consid. - Terres. | Techniques ! Impacts - |
H | ! ! ! :
1 ! ANL Staff ! R. Winans 1 L. Soholt ! J. Bogner 1 J. L. Balzer
B 1 L LecTuRE 1.2.2 : LECTURE 1.2.9 : LECTURE 1.3.3 : LECTURE 1.3.8
1 [} . ’
1.10:10 - | . Con't ! Chemical and Physical 1. "General Health and | Surface Mining 1 Mining
1.11:00 } ! Propertfes of Coal | Safety Consid. 1 Methods : Impacts - 1
1 [} . | |
1 1 ! R. Winans ! . B. Pfanenstiel ! S. Gartshore ! J. L. Balzer
i : : LECTURE 1.2.5 : LECTURE 1.3.1 : LECTURE 1.3.4 : LECTURE 1.3.6
! 11:20 - | Introductions ! Uncertainties in { Mining | Underground Mining | Reclamation
1 12:10 ! and Course Overview | Engineering Costs | Overview 1 Methods | Practices
| { | - | Derickson/ ! {
! ! ANL Staff ! J. Gillette ! Gillette/Redman ! B. D. Singh ! M. Hatfield
i. : | LECTURE 1.2.3 : WORK SESS. 1.2.a  |. LECTURE 1.3.4 1 LECTURE 1.2.7
| ) | 1 -
! 1:30 - | Shopping | General Principles of | Assignments and ! Con't |  General Environ.
1 2:20 : ! Engineering Econoamics | Background : | Consid. - Aquatic
| | | : |
1 1 ! J. Peerenboom ! | | L. Stull
1 . : : LECTURE 1.2.4 |  SITE VISIT A.1 : DISC. SESS. 1.2.§ 1| WORK SESS. 1.3.a
| N : ! |
1 .-2:40 - 1 - Shopping ! Types of Engineering | Tour of 1 Mining in ASEAN ! Mining Scenarios
‘l 3:30 : ' : Costs : Argonne : Region - 1 : 1
1 ' 1 | J. Peerenboom 1 ANL Staff i {
i o : LECTURE 1.2.6 : SITE VISIT A.2 } DISC. SESS. 1.2.11 : WORK SESS. 1.3.b
3:50’7 1 Shobpfng 1 . Reliability Effects | I Mining in ASEAN | Mining Scenarios
4:40 } S : on Costs : : Region ~ 11 ; 11
| ! J. Gillette | | i
R 1 1 - , 1 I SAT. - PARTY
ol . | : R | | SUN. - Tour of
-EVENING ! - . 1 BUFFET | 1 Chicago and Museum
: ! 1 P i R ! of Science and
1 _l 1. - " e | { Industry

ORIGINATORS: WKD,JLG,WCR,WSW WEEK: 1
ASEAN COAL COURSE FINAL
ECONOMIC, EKVIRONMENTAL AND TECHNOLOGICAL ASPECTS
OF COAL DEVELOPMENT AND UTILIZATION

MODULES: Orientation (1.1.0)
Background (1.2.0)
Mining (1.3.0)
SITE VISIT: Argonrie National Laboratory

et e b b b b b om0 m_———_-L-_—_——.y o e b b bos S o 0 0 ot 0 q;-.-:._—.;.v.-.-_-yc‘——‘—.—




ORIGINATORS: MXD ,JLG,NCR, WS

MODULES: Mining (1.3.0)

Transportation (1.4.0) .
SITE VISIT:Southern I111nois/KILn Gas Facility/Cora Cosl Terminal/Coal Preparation, Underground Mine and Mine-Mouth Plant

ASEAN COAL COURSE
ECONOMIC, ENVIRONMENTAL AND TECHNOLOGICAL ASPECTS
OF COAL DEVELOPMENT AND UTILIZATION

WEEK: 2
FINAL

ey

1 * DAY ! 1 ! ] : S B B
! * t MORDAY [} TUESDAY ! WEDNESDAY I THURSDAY | FRIDAY . B 5
I TIME * : February 7 . : February 8 : February 9 ; February 10 : February 11 . }r
1 o T
1 ; WORK SESS. 1.3.c : LECTURE 1.4.1 : LECTURE 1.4.2 |  LECTURE 1.4.5 : SITE VISIT B.4 : ~
i . . 1 .
1 9:0u - ! Mining | Transport./Storage | Transportation - !  Transportatfon - ! KILn Gas Y
i 9:50 : Scenarios - 111 : Overview } Barge & Ship | Rafl ; Facility :
1 1 ! Redman/Gillette/White ! R. Gandhi | E. Antonson/C. Roman | T. Soriano Sy
! I WORK SESS. 1.3.d ! I LECTURE 1.4.3 1  LECTURE 1.4.6 | SITE VISIT 8.5 .1
i | | 1 1 | ‘ . !
110:10 - | Mining | Con't .1 Transportation - ! Transport./Storage | =
b 11:00 1 Scenarfos - 1V ° i | Pipelines IAir Poll./Land Use Con.! L)
| 1 ' | 1 ! ! I W
1 1 1 1 R. Gandhi 1 P. Campbell | ) o
! } WORK SESS. 1.3.e : WORK SESS. 1.3.h } (LECTURE 1.4.4 1 LECTURE 1.4.7 : SITE VISIT B.6 -~ |
[} . ) e P
111:20 - } Mining | Mining .0 Terminal 1 Storage - | i p
: 12:10 : Scenarfos - ¥ ; Scenarfos - VII1 : . Operations : Land Use Conflicts :
! ! ! i R. Gandhi ! P. Campbell ! g}
i : LECTURE 1.3.9 : WORK SESS. 1.3.1 : DISC. SESS. 1.3.111 : SITE VISIT B.1 : l -
1 1:30 - | Mining ! Mining ! - Mining Scenar{os ! Leave for Southern 1 ) NE
: 2:20 Il Econcmics : Scenarfos - IX : Results - 1 : IMinois : }
! ! J. Gillette ! ! ] ! REREE L
! | WORK SESS. 1.3.f | WORK SESS. 1.3.3 1 - 1 SITE VISIT B.2 | SITE VISIT 8.8 -/ .1
[} 1 ’ [} 1 Attend ANL 1 ! - A B
| 2:40 - | Mining | Mining | Directors 1. 1 Cora Coal Handling. 1
1 3:30 ! Scenarios - VI ! Scenarfos - X I Colloquium ! ! . Terminal . : :
1 1 | - 1 1 [} i %
| | 1 1 (. i ! Jd. 0'Toole 1~
1 : WORK SESS. 1.3.g : WORK SESS. 1.3.k : DISC. SESS. 1.3.1v : SITE VISIT B.3 } _SITE VISIT B.9 :
1 3:50- 1 Mining !  Mining Scenarios ! Mining Scenarios | ) ’ ’ | 1.
: 4:40 } Scenarios - VII : Reports Due : Results 11 : } : :
! 1 ! . ! ! e
! ! ! ! ! 1 SAT. - o
1 | ! 1 1 ! SITE VISIT B.10 = I-/
1 EVENRING | [} Shopping | I | I ! Coal Preparation -
.| | | - | ! Underground mine 1-
1 ! ! 1. | ! Mine-Mouth Plant = |
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ORIGINATORS: WKD,JLG,WCR,WSW : WEEK: 3
ASEAN COAL COURSE FINAL
ECONOMIC, ENVIRONMZNTAL AND TECHNOLGGICAL ASPECTS
OF COAL DEVELOPMENT AND UTILIZATION
MODYLES: Mining (1.3.0)
Transportation (1.4.0)
Beneficfatfon (1.5.0)
SITE VISIT: None
I * DAY | | | i | s ey
1 * ] MONDAY 1 TUESDAY [} WEDNESDAY [} THURSDAY ] FRIDAY ": .~}
| TIE * | February 14 : February 15 : February 16 ! February 17 : February 18 -~ :
1 i ! : LT
: LECTURE 1.4.8 : LECTURE 1.4.11 : LECTURE 1.3.10 1 DISC. SESS. 1.2.v : LECTURE 1.5.2° :
! )
9:00 - 1t Transportation ! Storage & Inventory ! Strip-mine 1 Malaysia's Coal t  Beneficiation - - )
9:50 : Cost of Alternat{ves : Strategy ~ 1 : Development : Programs - | : Preparation - :
! B. Stevens i S. Chapel ! ‘M. Harrel 1 ! Al Deurbrouck !
1| LECTURE 1.4.9 | LECTURE 1.4.12 I LECTURE 1.3.11 | DISC. SESS. L.zl 1 LECTORE 1.5.3 !
ITransportation - Effect! [ L ] i
10:10 - lof Multiple Sources and! Storage & Inventory | Underground Mine | Malaysia's Coal | Beneficiation - 1
11:00 } End Users on Costs i Strategy - I: : Developmant : Programs - 11 1 Separation :
! | iy
! B. Stevens 1 S. Chapel 1 M. Harrell ! ! Al Deurbrouck 1
I WORK SESS. 1.3.a ! WORK SESS. 1.4.c |  LECTURE 1.4.13 1 Work sess. 1.4.g |  LECTURE 1.5.4 !
! | | . ! | 1
11:20 - | Transportatfor z2nd | Transportation and 1 Storage - Water | Trans. and Storage | Beneficiation - ]
12:10 | Storage Scenarjcs | Storage Scenarios 1 Pollution : Reports Due ! Recovery ]
! 1 ! 199 ! 1 |
! i ! B. White ! ! Al Deurbrouck 1
+ + : + + - + +
: WORK SESS. 1.4.b ! WORK SESS. 1.4.d - { LECTURE 1.5.5 : LECTURE 1.3.12 : WORK SESS. 1.5.a - :
i
1:30 - | Transportation and | Transportation and {Beneficiation - Water | Mining Feasibility | 8eneficiation !
2:20 - ! Storage Scenarios } Storage Scenarios :Pollution & Solid Haste: Studies ; Scenarios - 1 :
! 11 18
1 i | B. White | C. Recny ] 1
i DISC. SESS. 1.3.v } DISC. SESS. 1.2.141 i WORK SESS. 1.4.e i LECTURE 1.3.13 g DISC. SESS. 1.4.1-. .1
, : g
2:40 - | Mining Scenarios ! Indonesi:‘'s Coal | - Transportation and ! Financing Mining ! Transportation and - 1.
3:30 : Results -~ III : Progrems ~ 1 : Storage Scenarfos - V : Projects : Storage Results = I° |-
1 1 ! 1 W. Tramuel 1 o
+ + S T +: +. <
: DISC. SESS. 1.3.vi 1 -DISC. SESS. 1.2.%v : " WORK SESS. 1.A.f 1 LECTURE 1.5.1 ! DISC. SESS. 1.4.11
! | | .
3:50 - { Mining Scenarios ! Indonesfa's Coai ! Transportation and ! Beneficfatfon - | Transportation and
4:40 ! Results - IV [} Programs - 11 | Storage Scenarios : Overview IStorage Results - II
! 1 1 -Vl !
! | { . ! Redman/Gillette/White |
| 1 1 ! | SAT.-
1 | | 1 | ~ Shopping
EVENING : : Shopping : : : PARTY .
! I : L ! 1

1
!
!
1
+
!
!
=
l‘
!
1
+
1
1
1
1
!
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ORIGINATORS: WKD,JLG,WCR,WSW
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WEEK: 4
ASEAN COAL COURSE FINAL
<CONOMIC, ENVIRONMENTAL AND TECHNOLOGICAL ASPECTS
OF COAL DEYELOPMENT AND UTILIZATION
MODULES: Beneficiatica (1.5.0) '
Combustica (1.6.0)
Carborization/Gasitication (1.7.0)
SITE VISIT: IET Facilities
I » DAY |} | | | | -
1 - i MONDAY 1 TUESDAY I‘ VWEDNESDAY { THURSDAY 1 FRIDAY
1 TIvE * | February 21 1 February 22 : February 23 | February 24 | February 25
1 | ] | |
1 | LECTURE 1.5.6 ! LECTURE 1.6.1 |  LECTURE 1.6.4 |  LECTURE 1.6.7 1  LECTURE 1.7.5
1 | ’ | | | |
! 9:00 - | Beneficfation - | Combustion - | Combustion - ICombustion Performance | Improved Gasificatfon
1 9:50 1Cost of Technologies | Fundamentals | Fixed bed ! Corrosipn & Erosfon | Processes - 1
| | | | ] |
1 ! M. Laurila 1 Kwan Im ! J. Regan ! B. Ellingson I S. Babu
i i LECTURE 1.5.7 } LECTURE 1.7.10 i LECTURE 1.6.5 | LECTURE 1.7.1 i LECTURE 1.7.6
1 10:10 - 1 Beneficiation -Effect ! Coal Liquefactfon ! _ Combustion - ! Basfc Gasification | Improved Gasification
: 11:00 : on End-Use Costs { Processes - 1 : Suspension Firing : * Processes : Processes = 11
1 ! M. Laurfla 1 M. Reddy | J. Regan I S. Babu 1 S. Babu
: i LECTURE 1.5.8 i LECTURE 1.7.11 % _ LECTURE 1.6.6 i LECTURE 1.7.2 i SITE VISIT C.1
1 11:20 = | Beneficiation - ! Coal Liquefaction ! Combustion ! Establ{shed i IGT Facil{ties
: 12:10 : Trade-0ffs : Processes - 1 : Performance - Fouling : Gasification Tech. : & Gasification Plants
1 1 M. Laurlla 1 N. Reddy | J. Regan ! S. Babu 1
1 I WORK SESS. 1.5.a 1 WORK SESS. 1.5.c i WORK SESS. 1.5.f i DISC. SESS. 1.5.111 i SITE VISIT 5.2
| | ! | [ 1 ’
1 1:30 - | Beneficiation | Beneficiation iBeneficiation Scenarios!Beneficfation Scenarfos!
1 2:20 ! Scenarios -1 ! Scenarfos - II1I 1 Reports Due : Results - II1 :
| . 1 | |
| | | ! | 1 o
: : WORK SESS. 1.5.b : WORK SESS. 1.5.d : DISC. SESS. 1.5.1 : DISC. SESS. 1.2.vit : SITE(VISIT'C"317 -
| 2:40 - | Beneficfation 1" Beneficfation IBeneficiation Scenarfos! Philippines’ Coal | PR
: 3:30 ; Scenarfos - 11 : Scenarios - IV : Results - [ i Programs - [ :
| ! "1 !- | |
i i DISC. SESS. 1.4.111 i WORK SESS. 1.5.e i DISC. SESS. 1.5.11 i DISC. SESS. l.2.viff i SITE VISIT C.4-
| 3:50 - | Transportation 1 Beneficiation 1Beneficiation Scenarios! Philippines’ Coal | '
: 4:40 { Results - III : Scenarfos - ¥ =. Results ~ I1 } Programs - 11 :
1 T 1 o ! 1
1 1 ! i' ] I
' | I shopptng | 1 ! } owpizs 1
1 EVENING S| n SOCIAL Shopping - .- 1.
1 : | pping | 1 | ngtvg B
1 1 | | |

URUNEERINSS W Sere oty i




ORIGINATORS: WKD,JLG,WCR,NSW

MODULES: Carbonizatian/Gasification (1.7.0)

Fuel Substitution (1.8.0)
Siting (1.9.0)

Electric Power Generation (1.10.0) .
SITE VISIT: ¥i11 County Power Plant and Argonne Corrosfon Study Facilities

ASEAN COAL COURSE
ECOKOMIC, ENVIRONMENTAL AND TECHNOLOGICAL ASPECTS

OF COAL DEZVELOPMEMT AND UTILIZATION

WEEK: §
FINAL

" FRIDAY

Tournament

SUNDAY - Shopping

! 1 1 1 1
1 MONDAY 1 TUESDAY ! WEDNESDAY [} THURSDAY 1 \
TIE * | February 28 : March 1 : March 2 : March 3 : March 4
N . B
+ . + + + + . -
1 LECTURE 1.7.7 : LECTURE 1.8.1 :, LECTURE 1.9.2 ; LECTURE 1.%.6 : LECTURE 1.9.9- " .
! L
9:00 - 1} In-S{itu ! Fuel Substitutfon. ! S{ting - Technology IS{iting - Envircnmental | Heat Dissipation. ~
9:50 1 Gasification : Plant Modifications : Cost Effects ! Considerations - 1 : Systems - |-
i . 1 .
i J. Young i T. Breuer § T. Breuer i A. Metwally 1 F. Exmett
i LECTURE 1.7.8 i LECTURE 1.8.2 i LECTURE 1.9.3 i LECTURE 1.9.7 i LECTURE 1.9.10
10:10 - | Gasificafion !  Fuel Substitution ! ‘ Siting - IS1ting - Environmental |  Heat Dissipation
11:00 : Cost of Proceseys - 1 :Econonic COnsiderations:. Fuel Supply : Considerations - 11 : Systeas - 1
I J. Young/W.Chambers | T. Breuer ! T. Breuer ! A. Metwally ! F. Emmett
i LECTURE 1.7.9 I LecTuRe 1.9.1 i LECTURE 1.9.4 |  LECTURE 1.9.8 |  LECTURE 1.9.11
| . | .
11:20 - | Gasification | Siting ! Siting - Product ISiting - Environmental | Siting -Mitfgation
12:10 ICost of Processes - II | Overview I Distribution Costs : Considerations - 111 | Env. Impacts - 1
1 ! i |
! W. Chambers ! Redman/Giliette/White ! T. Breuer 1 A. Metwally t P. Campbell
: LECTURE 1.10.21 ! DISC. SESS. 1.2.1x : LECTURE 1.9.5 : SITE VISIT D.1 ) LECTURE 1.9.12
] L
1:30 - | The Lahkra Coal |  Singapore‘s Coal 1Siting - Environmentai ! W{11 County Pow. Plant! Siting -Mitigation
2:20 : Fac{lity Study - 1 : Programs : Cost Effects : & Barging Operations : Env. lmpacts - II
! C. Anderson ! 1 T. Breuer ! ! K. Stimpfl
I LECTURE 1.10.22 i DISC. SESS. 1.2.x i © LECTURE 1.6.2 i SITE VISIT D.2 i WORK SESS. 1.9.a
2:40 - | The Lahkra Coal | Thailand's Coal | Combustion - . L} 1 Siting
3:30 : Faciiity Study - 11 : Programs - 1 : FY.{dized Bed 1 : ! Scenarios -~ I .
|
1 C. Anderson 1 ! W. Podolski{ ! | )
| SITE VISIT A.3 1 DISC. SESS. 1.2.x1 1 LECTURE 1.6.3 i SITE VISIT D.3 i WORK SESS. 1.9.b
| | . ! IRt
3:50 = ! Tour of Argonne's i Thafland's Coal 1 Combustion - 1 ! Siting
4:40 {Corrosion Study Facil. ! Programs - II ! Fluidized Bed 11 : : Scenarios - 11
| | 1 .
[} Greenberg/Singh ! ! W. Podolski{ [} |
~ 1 1 v 1 I
1 1 [} Pin??ong and 1 1 SATURDAY - Chicago
1 1 Shopping ! Bill{ards 1 L} Auto Show
1 1 R ! |
- f | 1
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ORIGINATORS: WKD,JLG,NCR,NS' : WEEK: 6
ASEAN COAL COURSE FINAL
ECONOMIC, ENVIRONMENTAL AND TECHNOLOGICAL ASPECTS
OF COAL DEVELOPMENT AND UTILIZATION
MODULES: Siting (1.9.0)
Electric Power Generation (1.10.0)
Industrial Application (1.11.0)
SITE VISIT: Lonestar Industries Cenent Plant and Joliet Coal-Fired Plant
* DAY ! , o ':‘i~*%:
* MONDAY I TUESDAY WEDNESDAY THURSDAY FRIDAY
TIE * March 7 1 March 3 Marck 3 March 10 March 11
!
LECTURE 1.9.13 LECTURE 1.10.2 SITE YISIT F.1 LECTURE 1.10.6 LECTURE 1.10.7.

hihg
88
V.

Siting - Decisfon
Analysis - |

B. Buehring

Electric Power Gen.
Power Prod. Comp, - I

R. Fujii .

Joifet Coal-Fired
Plant & Unit Train

Commonwealth Edison

b b o b b b v o b e e

Electric Power Gen.
Emis. Contr. - Basics

P.Farber

Electric Power Gen.
Eais. Contr. - Part.

HB. Engelbrecht

gt

85

LECTURE 1.9.14

Siting - Decisfon
Analysis - II

B. Buehring

LECTURE 1.10.3

Electric Power Gen.
Power Prod. Comp. - 11

R. Fujii

SITE VISIT F.2

LECTURE 1.10.23

Electric Power
Distribution - 1

S. Haddad

LECTURE 1.10.8

Electric Power Gen.
Emis. Cont. - Part.

H. Engelbreckt

1
1

1:20 -
2:10

LECTURE 1.10.1

Electric Power Gen.

Overview

Redman/Gillette/White

LECTURE 1.10.4

Electric Power Gen,

Instr. & Control
R. Fujii

SITE VISIT F.3

LECTURE 1.10.24

Electric Power
Distribution -~ I1

S. Haddad

LECTURE 1.10.9

clectric Power Gen,
Emfis. Contr. - SOx

Y. Boschak

N s

WORK SESS. 1.9.c

Siting
Scenarfos - II1

WORK SESS. 1.9.f

Siting
Scenarios_- vl

SITE VISIT F.4
- (LECTURE 1.11.2)
Industrial Applications
Cement Production

Lonestar Industries

o e v o e et e b b G b b e e b e b G b b e b b b

DISC SESS 1.92.1

Siting Scenarios
Results - |

Con't

wnN
no‘o
88

WORK SESS. 1.9.d

Siting
Scenarios - 1V

WORK SESS. 1.9.9
Siting Scenarios
-'¥11

SITE VISIT F.5

DISC SESS 1.9.1

Siting Scenarios
Results - 11

WORK SESS. 1.10.a - 1

Plant Applicatlon x
Sce.arfos -

»ew

. 88
o

WRK SESS. 1.9.e

Sit'ag
Scenarfos - ¥

WORK SESS. 1.9.h

Siting Scenarios
Reports Due

SITE VISIT F.6

DISC. SESS. 1.9.11%

- Siting Scenarios
N Results - 111

WORK SESS. 1.10.b .

Plant Applicatlon
Scenarfos - 11

 EVENING
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Shopping

Dinner Party .
. in_Chicago ..
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ORIGINATORS: WXD,JLG,WCR,WSW ! WEEK: 7
ASEAN COAL COURSE FINAL
ECONOMIC, ENVIRONMEHTAL AND TECHNOLOGICAL ASPECTS
OF COAL DEVELOPMENT AND UTILIZATION
MODULES: Fuel Substitutfon (1.8.0)
Electric Power Generation (1.10.0)
Orientation (1.1.0) :
SITE, VISIT: P{ittsburgh Energy Technology Center, Consoifdation Coal Facilities and Ohio State University
* DAY | | | i ! I
* ! MONDAY 1 TUESDAY ! WEDNESOQAY i THURSDAY | FRIDAY . e
TIE * | March 14 | March 1§ | March 16 | March 17 | March 18 =.::
! ! - 1 ! . L
I LECTURE 1.1.3/1.2.12 ! SITE VISIT 6.4 1 SITE ¥ISIT 6.10 | LECTURE 1.00.10 1 Lecrome 11071 :
[ | I . [} 1. .
9:00 - | Overview of PETC/ | Tour of Consol 1 Ohfo State Unfv. | Electric Power Gen. | Electric Power Gen. . |
9:50 { Analyzing Coal I Coal Research ! Research Facilitfes | PFBC'S !  Combined Cycle |
1 | Facilities N | | R
! S. Chun/H. Retcofsky | W. Corder/J. Sudbury | R. Bailey 1 W. Bezella 1 Y. Hruza S
i LECTURE 1.8.3 : SITE VISIT 6.5 } SITE VISIT G.11 : LECTURE 1.10.11 : LECTURE 1.10.15 :
10:10 - ! Fuel Subs. - Coal/ | ! | Electric Power Gen. | Electric Power Gen. 1
11:00 :011 & Coal/MWater Mixes : : : Environ. Consid. - 1 : Fuel Cells - «:
1 J. Joubert i 1 ! B. Lewis 1 6. Cook ;!
i LECTURE 1.7.12 : SITE VISIT 6.6 { SITE VISIT 6.12 : LECTURE 1.10.12 } LECTURE 1.10.5 :
11:20 - | Flue-gas Studies - ITravel to Columbus, OH | 1 Electric Power Gen. IElect. Pow. Gen. - Cost!’
12:10 | SOx and NOx 1 Observe Strip Mining ! ¢ Environ. Consid. - I1 | of Appl. New Plants |
| i Enroute | ! | B
| J. Strakey ! Consol Coal/N. Corder ! | B. Lewis ! E. Fox 1.
I OSITE VISIT 6.1 | SUTE VISIT.G.7 1 SITE VISIT 6.13 1 LECTORE 1.10.13 1 LecTore 1.10-1s IS
1 1 o 1 ! |}
1:30 - ] Tour of PETC 1 ! Leave for Argonne ! Electric Power Gen. | Electric Power Gen. |
2:20 1 Facilities ! ! lEnviron. Consid. - III 10ptimization Tradeoffs !
o ] ] 1 ] 1 [}
! ! | 1 B. Lewis ! E. Fox 1
‘ i SITE VISIT G.2 i SITE VISIT 6.8 : SITE VISIT 6.14 E LECTURE 1.1.1 : DISC. SESS. 1.1.1 i
2:40 - | 1 ‘ o IUSAID's Energy Assist. |Informal Meetings with |
3:30 :_ : ,: : Programs/Coal Study : USAIO Program Manager. :
1 e . | R. Ichord/C. Bliss | R. Ichord !
i SITE VISIT 6.3 : “SITE VISIT 6.9 : SITE VISIT 6.15 : WORK SESS. 1.10.c | WORK SESS. 1.10.4 :
3:50 - | ' ' i 1 ! Plant Application 1 Plant Application |
4:40 1 | |} ! Scenarfos - 11 i Scenarfos - 1V |
. ! | | ! | !
r ! 1 ! ! !
i '. i i l 1
1 1 - Arrive Columbus ! Arrive at Argonne - |  Socfal with USAID | SATURDAY b
EVERING | | | . 1 Program Manager | International I
’ : : : : ! Dinner B e
1 1

SUNDAY - Shopping
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ORIGINATORS: WXD,JLG,NCR, WSH WEEK: 8
ASEAN COAL COURSE FINAL
ECONOMIC, ENVIRONMENTAL AND TECHNOLOGICAL ASPECTS
" OF COAL DEYELOPMENT AND UTILIZATIOR

MODULES: Orizntation (1.1.0)
Background (1.2.0)
Electrical Power Generation (1.10.)
Industrial Applications (1.11.0)
SITE YISITS: Argonne's Dry Scrubber Facility

* " DAY . T
. MONDAY TUESDAY WEDNESDAY THURSDAY - FRIDAY -~ o
T * March 21 March 22 ' March 23 March 24 March 25:. -~ .-
‘LECTURE 1.11.1 LECTURE 1,10.19 WORK SESS. 1.10.h . LECTURE 1.2.10 COURSE
9:00 - Coal's Role {n Electric Power Gen. Plant Applications Advanced Coal EVALUATION - I>‘”4
9:50 Steel Production Training Staff - 1 Scenarfos - YII1 Technologies ‘
€. Redman L. Guidry’ ’ A. Talib

SITE VISIT A.4 LECTURE 1.10.20 WORK SESS. 1.10.1 LECTURE 1.2.11

. COURSE
10:10 - Argonne's Dry Electric Power Gen. -Plant Applications Gas. Tech. Options EVALUATION ~ 11
11:00 Scrubber Facility Training Staff - 11 for ASEAN Countries i
' P. Farber L. Guidry A. Talib
_ LECTURE 1.7.10 i WORK SESS. 1.10.J LECTURE 1.1.2 Lo
: o CLOSING
11:20 - FREE TIME In-Situ Gasification Plant Applications Argonne's Fossil CEREMONY -
12:10 Demonstrations Scenarios - X Energy Programs L )
' J. Grant M. Petrick
WORK SESS. 1.10.e i WORK SESS. 1.10.k DISC. SESS. 1.10.1
1:30 - - FREE TIME Plant Application Plint Applications Plant Applications
2:20 : Scenarfos - ¥ Scenarios - XI Results - 1

§
i
|
1
i
§
i
1
|
1
!
i
i
: Scenarfos - IX
i
i
!
1
t
|
i
i
1
1
|
|
1

WORK SESS. 1.10.f WORK SESS. 1.10.1 DISC. SESS. 1.10.1f
Plant Applications

Results - II

Plant Applicatioﬁ
Scenarfos - V]

Plant Applications
Reports Due

ra:e I

- i o .;.4‘.-.-.- .-._.- ..;4‘-‘._ B .-.-.- - ...- -pj‘.-".-“;'...‘...:..f LT

WORK SESS. 1.10.g Lecture 1.1.4 DISC. SESS. 1.10.111

3:50 - 1. FREE-TIME

- Plant qulications
4:40 Scenarfos - Y1l Developzent Programs Results - 111
R. Cirillo '
LECTURE 1.2.14 AR
‘ I Energy Database ~ .. End of Course
EVENING ’ Management : Party -
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-MINING WORK SESSION
. 13a=-h
_Eqbruanyu4,-;9,,1983‘

General Instructions . -

As a teaﬁ{fybujéfé to’ consider, discuss, and determine the following items:

1.
2'

The type of mining operation to be established.

Production considerations, such as equipment required and its availability,
energy requirements and its availability, work force, areas needed for
waste and spoil piles, movement of materials and personnel, water-related
problemns, societal factors, etc.

Regulation, such as govermment policies and permits, inspections.

. Schedule for development of the mining operation and its expected lifetime.

Provision for worker safety, such as ventilation, support of roof, dust
control, anf fire prevention and control.

Envirommental factors, such as temporary storage of material removed from
the mine, effects of weather (for example, erosion, silting of streams,

leaching of acids from waste piles), effects of blasting, and reclamation
of the land. : L :

In your evaluation, you may assume reasonable values for any parameters

required as a basis for a decision. However, you should be able to justify
and explain your choices in follow-on discussions with members of the teams
assigned to other scenarios in the working sessions for mining. Be aware that
there are no predetermined or unique solutions for the scenarios presented.,

'V



TRANS ORTATION WORK SESSION
T b - d
February 14 - 16, 1983

General Instructions

Each team will be given a description (scenario) of a transportation
problen to be evaluated. The type and quantity of coal to be handled, the
location of the mine, the location of the end use facility, and the terrain
between the mine and the facility will be included in the pi-oblem description.
Each team is to determmine the mode of transportation to be used, to evaluate
the requirements (eauipment, facilities, labor, power, etc.) for this mode of
transportation, identify the particular problems (e.g., economic, operational,
environmental, safety, etc.) that are likey to arise, and to identify possible
means of mitigating these problems. You are encouraged to supplement the
course material with your own experiments in addressing these problems.

\



- SITING WORK SESSION
: 1.9.3 - g
March 4 - 8, 1983

General Instructions

The following description'is a hypothetical task that has been designed
to help you apply the topics discussed in your lectures over the past few
weeks.

By now you realize there is no one "correct" answer, instead your team
should approach the topic using the cambined knowledge of all members of your
team. Your task is to suggest a solution to the problem posed to you. You
should feel free to interpret the physical setting in as much detail as you
wish in the problem, just remain within the boundaries that are prescribed
below. Your major task will be to give reasons for all of your environmental
decisions in regard to siting an electric seneration plant.

The siting factors that you are asked to consider are given below. You
are asked to assign priorities to the siting factors as you make decisions on
your new plant site. A matrix is included (Table 3) to aid you in making
decision about your siting factors.

1. Water availability for the cooling system you choose for your plant.

2. Land)use (e.g. ability to support agriculture, aquacul ture, forests..
etc. . '

3. Atmospheric effluénts (e.g. health problems, 502, etc.)

4. Terrestrial ecosystems (e.g. loss of critical habitat, changes in animal

populations, changes in water level and quality, etc.) ‘

5. Aquatic ecosystems (natural lakes, estuaries, rivers, artificial lakes,
propgrtion of water source requried, water quality, important habitat,
etc. :

6. Transmission facilities (e.g. rights-of-way, stream and wash crossings,
proximity of population centers, etc.)

7. Waste disposal (e.g. depth to water table, flooding hazard, soil limita-
tions, etc.)

8. Disruptions that occur during construction, as opposed to operational
g;ob]ens that are related to actual operation of the plant, should be
scussed.

"3



COMBUSTION WORK SESSION
l.6.a - ]
February 23 - March 2, 1983

General Instructions

Each team will be provided with a specific scenario of coal combustion.
The type of coal available, the type of combustor to be used, and the
temperature and quantity of combustion gases required for the intended end use
will be given. A flow chart for the processing of the materials involved must
be established, a mass and energy balance must be determined for the system,
and the type and size of the components must be stated.

Each team will decide how much preparation of the "as-received" mineral-
free coal is appropriate, and what measures are realistic in terms of reducing
the fouling of the components, extracting the solid and liquid wastes and
controlling the release of noxious gases. Chemical and physical data needed
for the energy and mass flow balancing within the plant will be either given
or available from lecture notes, handbookds, etc. A selection of literature
from manufacturers of required components will be provided.

Use only air as the oxidant. Preheating (separate firing or extraction

of heat from slag) may be necessary to achieve some conditions. In others,
dilution of the combustion gases may be appropriate.

Ly



'PLANT  APPLICATION WORK SESSION
e e 1,108 =h
©March'11 - 24, 1983

General Instructions

In these work sessions you are to apply the principles given in the
lectures and in the earlier work sessions. Each team will be given a
generalized description of a plant application for coal use. Given this
information, you are tc determine the input requirements for this facility
(fuel, water, labor, etc.) and to generally describe its physical requirements
(e.g. fuel supply system, waste handling, land requirements, etc.). You are
to detemmine the coal best suited to your application and the level of bene-
fication that is optimum for your appiication. You are to determine the waste
products from your plant and to describe what abatement techniques are needed
to meet the given standards. You are to determine the transportation mode for
providing fuel to your plant. You are to select one of the possible end use
sites for the facility and provide reasons for your selection. You are to

estimate the cost of fuel and the capital investment necessary for your applica=-

tion. You may assume that sufficient capital is available to construct each
facility but you are expected to optimize these expenditures.

General Conditions that Apply to A1l Scenarios
o Particulate emission limits: 0.5 1b/106 Btu
0 S0, emission limits:

a; 1.2 1b/106 Btu within 30 km of city .
b) none if site is more than 30 km from city

0 Adecuate water supply at all possible sites

0 Possible levels of preparation

Screening, crushing, removal of 25% of ash and 10% of sulfur

1§ Screening and crushing
2
3) Screening, crushing, removal of 50% of ash and 20% of sulfur



Representive Solution

‘Transportation Work Session

- Scenarioc No. 3

General Instructions

Each team will be given a description (scenario) of a transportation problem

to be evaluated. The type and quantity of coal to be handled, the location of
+he mine, the location of the end use facility, and the terrain between the
-mine and the facility will be included in the problem description. Each team is
to determine the mode of transportation to be used, to evaluate the requirement$
(equipment, facilities, labor, power, etc.) for this mode of transportation,
identify the particular problems (e.g., economic, operational, environmental,
safety, etc.) that are likely to arise, and to identify possible means of
mitigating these problems. You are encouraged to supplement the course material
with your own experiences in addressing these problems.

Scenario Number 3

You are to supply 100 tons of peat per day to a number of kilns located in an
industrial part of a large city. The peat mine is in a coastal swamp. The city
is about 100 KM inland and is located along a navigable river. A water route
between the mine and the city would be about 300 KM long. A land route would

be about 150 KM long and would pass through moderately hilly terrain. There

are no modes of land transportation in the immediate vicinity of the mine but a
.road- is about 20 KM away and a railroad is about 40 KM away. - '

I. Description of Problem

l. A peat mine located in a coastal swémp area.

- 2. The city is 'loca‘.ted along a 'na.vigable river.
3. _‘Multiusers.' in an industr:lal'part of the city: -~
govta‘l‘.-‘ peat requifgment = 100 tonnes/déy
4. : Exist::lng tfansportation foute:

- Qatgr route: distance = 300 km

‘= roads : distance = 150 km, 20 km awayfromthem:l.ne '

. -. r'ailﬁ 40 km away from the,mine

!

5. No modes of land transportation in the vicinity 6‘.}&&;‘1. e.



Il.;:Mode of Transpnrtation

3lowlcapital‘coat

fshort instal‘ation time‘f;~
géffcompatibility. existing facilities

el high reliability |

- low environméntal'impact1

iﬁ 10w‘operating’costs _}’K
w*:(and also consider distances and capacity)
;::;;;gxl; Pipeline° Although it satisfies most of the ecriteria
i . bnt due to the distances and capa~ity to be
v_transported are low and also high capital
a?cost i__i.;> ouT |

’Conyeyot;“_It 1s ruled out because of distance but

'may find combined use with other main

transportation.

c ?Assumgtions
: Distance from the mine to rimer = L km |
‘hé Distance from the mine to the city by rail = 190 km ;;
h ‘r‘ The city port has facilities for loading and unloading

. . ual

'5f;7’Existiug roads from the mine to the river and to the 3

: ¢main road (highway)

"~5?H(Rail transport is out due to high capital cost to
'»construct railway from the mine to connect with the

lh;main line [40 km?])r



==>> Preliminary Selecti.n
- From the above considerations, we are.left with two’

moles of transportation:

- Barges

- Truck

"7;III;Q~Eguigments
T Gataen
o Mine-River
R x 5 tons duﬁéyfr?ékgﬁ;

.2, River-Port (city)

- 1500 tons Barge
- Toﬁ boat

‘= Loading chute

;-. Front end Ioader

3. Port-Consumers

- 2 x 15 tons dump tfﬁckéi

}] Barge
'Loading - ‘
" Chute - ——

Cater I‘.ebv_'ei,“



'{B;;iTruckéfﬂ 

"ﬁiﬁ;—‘_ﬁs‘x'ls.cons'qumpfffgégéﬁjj

IV{f;Céét:CdmpariSOn

.-A,: Capital Cost

¢ 1} Transportation by Bgfgeg

Equipment

Cdsf;bét ERE

Number  Unit

,f?;VfTéfél'

1;.115"t§hs Dump Truck
2., 51tons4Dump Truck

"3, - iSOO,tons Bérgé -

~4¢fprthodtf

S.I;Ftdhthnd Loader’

6. Lbéding Chute

2 a0 -
;.2 ?fﬁ"‘, -21.O095;5
1. 300,000

1 14>‘> i ' 40;000

4,000,000
130,000

60,000

42,000

300,000

4,000,000

130,000

40,000

Total

4,572,000

f?i, Transportation by Trucks

- 8x15 tons dump tructs

'B. Comparison on Yearly Basis

Assumed

- 300 working day/year

- salary = 150/month

- life time of truck

long distance

: éhérf diétahEéHIOfyéafétp

~ 240,000,



e‘v1ifeftiﬁ2}offfr0h§.Qndﬁloédg:5é¢7,jearsJT;

e
.inégt end loaaer
:fiéading chute

| 247,800 "qs;oootj'

_,Z;ﬂinainﬁénance

- Trucks (15%) 1,500

Front end loade:ﬁ(}Sfﬁﬁ \ 2,800 ‘# ,;;k;;Gf:ii

Barge and towboat 0%+ 21,500 el

e o s

E om0 a0

5. Others

L ‘”3 ,Toté1f,f" :220,800

Final Selection

=== TRICK
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Argonne Lecturers that Contrlbuted to the x
: ASEAN Energy Coal Course
.- January 31 - March 25, 1983

Name and Division - -

" Lecture and Titles

Win Bezella L
Chemical Engineering
and Technology

Bi11 Buehring
Energy & Environmental
Systems Division

Jean Bogner
Energy & Environmental
Systems Division

Richard Ciri]]o

Systems Division

Glenn Cook

and Technology

Bill Ellingson
Materials Science
and Technology

Paul Earber =
Energy & Environmental
Systems Divisijon

Jerry Gillette
Energy & Environmental -
Systems Division b

3]1;3??;. Exploration Techniques

fx;iip}loigigctric,Power’Genération -}P?EC:S?

,  9 13 S1t1ng - Decision Analysis - I
1 9 14 Sltlng - Decision Analysis - II

;,141;4:: Argonhe'!s International Energy
Energy & Environmental . f;l;:.;* Development Programs S

o 1”1{10.15 Electric Power Generat1on -,-frj
Chemical Engineering - = .. Euel Cells : Sl

1.6.7 Combustion Performance -
SR Corrosion and Erosion

.1.2.5 Uncertainties in Engineering Costs

1.2.6 Reliability Effects on Costs

'1.3.1 Mining Overview

1.3.9 General Mining Economics

1.4.1 Transportation and Storage ~
Overview

1.5.1 Beneficiation - Overview

1.9.1 Siting - Overview

1.1

'1.10.6 Electric Power Generation -
-~~~ Basics of Emission Controls

0.1 Electric Power Generat1on - 0verv1ew



Name and Division = . .. -

- Lecture and Titles -

Kwan Im 1.6.1v
Engineering ° ST
Chuck Redman 1.3.1
Fossil Energy Pr'o’gr'amy= ;154;1
| 1.5.1
1,9.1
1.10.1
1.11.2
Jim Peerenboom 1.2.3
Energy & Environmental :
Systems -Division 1.2.4
Bill Pfanenstiel 1.2.9-

Environmental Impact Studiesggﬁ.

Walt Podolski 1.6.2
Chemical Engineering & -1:6.3
Technology e
Libby Stull T

Environmental Impact StudfeS?

Bill White : oy
Environmental lmpact Stud1es*

1.3.
1.4.
1.4.
1.5.1
1.5.
1.9.
1.1

Randy Winans

1.2.1
Chemistry }},2.2
John Young an ;ﬁii;lsi'
Chemical Engineering & ~1.1.8
Technology S

ecbmpustjoprf&éﬁhdéagﬁtéisfg

' M1n1ng Overview

Iransportation and Storage

Overview

Beneficiation - 0verv1ew

Siting -~ Overview

Electric Power Generatlon - 0verv1ew
Industrial Applications - Steel
Production & Coking

General Principles of Eg1neer1ng
Economics
Types of Engineering Costs

General Health and. Safety ‘

Considerations

.'f - Combustion - Eluidized, Bed -”13];
- Combustion - E]u1d1zed Bed - II'

.1 Genera) EnVirohmente] -
~ Consideration - Aquatic

Mining Overview
Lransportation and Storage -
Overview

Storage - Water Pollution
Beneficiation - Overview .
Beneficiatjon - Water PoJJut1on

and Solid Waste o
Siting - Overview RPN R
Electric Power Generatjon -'Uverv]ew

Origin, Qualjty and Quant1ty of Coa]
Chemical and Physical Propert1es
of Coal

In-Situ Gas1f1cat1on f‘:.
Gasificaton Cost of Processes - I

i
o



- Appendix VI - Outside Participation -
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LIST OF ORGANIZATIONS THAT CONTRIBUTED TO THE
ASEAN ENERGY II COAL COURSE

January 31 - March 25,

1983

Cdmpaﬁyv' LR

Principal Contract

Contributions & Persaﬁﬁéiklpyolyéaffi -

Allis-Chalmers

Coal Gasification Systems Operatlon‘

Milwaukee, WI 53201
414/475- 2690

Argonne National Laboratory
Division of Educational Programs
9700 S. Cass Avenue

Argonne, IL 60439

312/972-3380

Artbhur D. Little, Inc.
20 Acorn Park I
Cambridge, MA 02140 &
617/864-5770

Basic Resources, Inc.
717 N. Harwood

Suite 1420

Dallas, TX 75201
214/741-2110

\

'\).\

Antonio V. Soriano
Manager
Market Planning & Analys1s

Dr. W. Kennetk Derickson

Program Coordinator

Non-Nuclear International
Training

Dr. Thomas Breuer
“]Eng1neer

““Dr. Charles ‘Biggs

1 Lecture on KlLn Gas TechnoLJQ

1 Lecture on Combined Cycle Powc¢ s sauco

Tour of KlLn Gas Facility '
LaVern Hruza

32 Lectures on Various Coal Technologles
4 Tours of Various Facilities

Lectures on Beneficiation Benefits/Costs
Lectures on Economics of Coal Substitution
Lectures on Siting Costs and Distribution
Considerations

Mel Laurilla

T. Breuer

LN L)

2 Lectures on Training Staff for M1n1ng
and Power Plant Operations :
1 Lecture on In-Situ Gasification Demonstratlon
Lloyd Guidry
Joe Grant



)

LIST OF ORGANIZATIONS (Cont'd)

Company . Principal Contract -~ , Contributions & Personnel Involved
Bechtel Group, Inc. - Dr. W. Scott Gray 3 Lectures on Coal Transportation Technologies &
Fifty Beale Street - Executive Engineer ~ 3 Lectures on Coal Transportation Costs and
P.0. Box 3565 Research Engineering s 3 Lectures on Environmental Aspects of Siting
San Francisco, CA 94119 ' : . William Stevens
415/768-6108 R Ramesh Gardhi

Aziz Metwally

C-E Power Systems ‘ Ronald W. Gauslow ’ 3iLeetures on Coal Combustion Systems
Combustion Engineering, Inc. Director R \ John Regan
1000 Prospect Hill Road Business Development & Sales il

Windsor, CT 06095
203/683-4993

Central Illinois Public Serice"Co. Robert Lane Tour. of Coffeen Hine-Houtthlahﬁ

607 East Adams Street : ~ Vice President T T A TR L

Springfield, IL 62701 Power Production

217/492-4486

Chambers & Assscciates William Chambers '2 Lectures on Cost of Gasification Processes

565 Lee Street Consultant - : . _ W. Chambers
Glen Ellyn, IL 60137 " :
312/469-5787

Commonwealth Edison Wallace Benke, Jr. . Tours of Coal-Fired Power Plants, Unit Tra1n
One First Natiomal Plaza Vice Chairman - Operations and Barging Operations
P.0. Box 767 e

Chicago, IL 60690
312/294-4321



"LIST OF ORGANIZATIONS (Cont'd)

Company

Principal Contract’

Contributions & Personnel Involved .

Consolidation Coal Company '

Consol Plaza
Pittsburgh, PA 15241
412/831-4601

Cora Coal Transfer Terminal
Route 1, Box 125

Rockwood, IL 62280
618/723-4798

Dames & Moore

1550 Northwest Highway
Park Ridge, IL 60068
312/297-6120

Electric Power Research Instltute

P.0. Box 10412
Palo Alto, CA 94303
415/855-2000

Fluor Mining & Metals, Inc.115~

437 Madison Avenue
New York, NY 10022
212/826-0130

Freeman United Ccal Co.
123 South 10th Street
Mount Verron, IL 62864
618/244-5252

<ff—\

William C. Corder
Assistant Vice President
Technical Marketing Services

Joseph C. 0'Toole -
Terminal Manager

Peter Campbell
Managing Principal in Charge
Chicago Office :

Stephen Chapel

- Project Manager

David E. Kincaid
Vice President

Milton V. Harrel
Senior Vice President

- Operations

2 Lectures on Mining Technologles
Tour of Technology Center :
Tour of Surface Mine
B.D. Singh
Stephen Gartshore
Tour of Coal Handling FaC111ty

2 Lectures on Coal Transportatlon/Storage Impacts
2 Lectures on Siting/Mitigation Strategles
Ken Stimpfl

5,2 Lectures on Coal Storage and Inventory Strategies

B. Chapel

1 Lecture on Mine Feasibility -

1 Lecture on Project Financing Studles
William Trammel :
Chris Reeny

2 Lectures on Mine Development
Tour of Underground Mine and Coal Preparatlon
Facility :

Milton Harrell



£

LIST OF ORGANIZATIONS (Cont'd)

Company

Principal Contract

Contributions & Personnel Involved

General Electric
Environmental Services Inc.
200 N. 7th Street

Lebanon, PA 17042
717/274-7000

Information Design and Delivery
2214 Jervis Road

Columbus, OH 43221
614/486-8243

Institute of Gas Technology
3424 S. State Street

IIT Center

Chicago, IL 60616
312/567-5758

Lonestar Industries
Portland Avenue
P.0. Box 130
Olgesby, IL 61348
815/883-8431

MITRE Corporation

1820 Dolly Madison Blvd.
McLean, VA 22102
703/827-6901

Northwestern University
Department of Civil Engineering
Evanston, IL 60201
312/4%2-7550

Dr. Vladimir Boscak
Manager
Research and Development

Dr. Susan Emerson
Consultant

Dr. Suresh Babu
Assistant Director
Process Development

.Robert M. Johnson -

Manager

Dr. Abu Talib
Chemical Engineer

Dr. Barbara-Ann Lewis’
Associate Professor -

2 Lectures on SO /NO Emission Controls
V. Boscak

2 Lectures on Energy Database and Information

Systems

Susan Anderson

4 Lectures on Gasification Technologies
Tour of Gasification Facilities
S. Babu

Tour of Cement Plant
R. Johnson

2 Lectures on Feasibility of Advanced Coal
Tecihnologies in ASEAN Region
A. Talib

3 Lectures on Environmental Impacis vr rower
Plants

B.A. Lewis



LIST OF ORGANIZATIONS (Cont'd)

Company : Principal Contract Contributions & Personnel Involved
Oak Ridge National Laborator . . Edward C. Fox - ffy_;5 j2 Lectures on: Costs of Electr1c1ty
P.0. Box Y, Bldg. 9108 " Group Leader ~”7 ' B Generat1on e B
Oak Ridge, TN 37830 =  Systems Analys1s Dept T B E Fox :
615/576-0374 = : R
Ohio State University ) Dr. Robert E. Ba11ey :;1 Lecture on OCRLA Coal Programs
Program for Energy Research . Director LN fTours of OSU Coal Research Labs.
Education and Public Serv1ce : S o ' R Balley
1712 Neil Avenue
Columbus, OH 43210
614/422-5485
Pittsburgh Energy Technology Center , 'Dr. Joseph Strakey ,Jf 3 Lectures on Coal Preparation James Joubert
Department of Energy , - Director - Lo L 1 Lecture on Coal Analyses Joseph Strakey
P.0. Box 10940 "'t»~ . Process Technology va1s1on 1 Lecture on and NO /SO Removal Herbert Retcofsky
Pittsburgh, PA 15236 R T T 1 Lecture on Coal-0il and Coal- A. Deurbrouck
412/675-6125 ' R Water Combustion
o ' S Tour of R&D Facilities
Roberts & Schaefer D Charles L. Roman . o 2 Lectures on Coal Transportat1on/ﬂand11ng
120 South Riverside Plaza Director of Marketing- =~ -~ . Earl Antonson
Chicago, IL 60606 » Power Systems Division '
312/266-7292 Co .
Sargent and Lundy William Chittenden 2 Lectures on Heat Dissipation Systems -
55 East Honroe Street Director - 3 Lectures on Power Plant Power Production
Chicago, IL 60603 Engineering Components
312/269-200" : o 2 Lectures on Electrical Transmission
' Richard Fujii
Fred Emmett

Suhcil Haddad



LIST OF ORGANIZATIONS (Cont'd)

Company

dPrincipalocontraétr.i“ff*”-743/

,Contribntions-&'horéonnoliinyolfod‘f

Stone & Webster
245 Summer Street
P.0. Box 2325
Boston, MA 52107
617/589-6728

Utah International, Inc.
550 California Street ;.
San Francisco, CA 94104
415/774-2180

Wheelabrator-Frye, Inc.-;lfiliiﬁﬁ"
Air Pollution Control D1V181onf_]

600 Grant Street
Pittsburgh, PA 15219
412/288-7354

Conrad Anderson o
Engineer a
Studies Group

Dr. LeRoy Balzer
Director ‘ .

Env1ronmentaI'Quallty;;

Heinz Engelbrecht
Director
Technical SerV1ces

,2 Lectures on Pakistan Coal FeaS1b111ty Study

Stuart Felde
Adam Redell

C. Anderson

‘2 Lectures on Mining Impacts :
*;1 Lecture on Reclamation Practices -

Mike Hatfield
J. LeRoy Balzer

’;2 Lectures on Particulate Emission Controls

H Engelbrecht



‘Appendix VII: - Evaluation Form:



ASEAN COAL COURSE
EVALUATION FORM

COURSE LENGTH AND SCHEDULE

1 Was the length of the course too short;;;gbvj?hg;fbﬁgabhﬁdf}jghiﬁ;

2. What suggestions for lectufés;jdiscussions; and work: sessions’ could you: . -

make for future courseS?"

COURSE CONTENT

1. What aspects of tne course a1a you find most beneficial? -

2. What suggestions do you have in regard to the time allotment and emphasis
given to the various modules of the course. Please indicate which category
. ("more time", "less time", or "about right") applies to each lecture,
work session, or discussion session.

Morég . Less: About -
Time Time ~ Right .

Module 1.1.0 Origppaﬁidn

Module l.l;éiinfdfmétionjMeetings'hdthf )
- USAID Program Manager .

Module 1.2.0 Background

Module 1.2.1-11 DiScu5516n°‘ R
Mjnjng;in'ASEAN‘Region;gf

Module 1.2.1117féi01$cus§10n SRR
- Indonesia's Coal Programs

Module 1.2.v-vi Discussion == s
' Indonesia's Coal Programs: - .~




Module

Module

Module

Module
Module

Module

Module

‘Module

Module

Module

Module

Module

Modu1e 

Module

Module

1.2.vii-viii Discussion
Philippine's Coal Programs

1.2.ix Discussion
Singapore's Coal Programs

1.2.x=-xi Discussion
Thailand's Coal Programs

1.3.0 Mining
1.3.aek*M1n1ng“wokk‘Sessjon

1.3. 111 v1 Discussion
" .. Mining Work Sess1on

1.4;0 Trathortat1on‘

1' 4,a-f Transportatwn and. Storage

work Session

1 4 1 iii1 Discussion
Transportation and Storaga
‘Work Session :

‘1:5,0fBenef1ciat10n

1:5.alf Benef1c1at1on'wbrklsgésidq;f

1. 5.1 111 Discuss1on
o Benef1ciat1on Hork Sess1on

lfé;b,tameStion |

1.7.0 Carbontzation/Gastfication

18,0 Fuel Substitution




Module 1.9.0 Siting

Module 1.9.a-h Siting Work Session

Module 1.9.i-ii1 Discussion

Siting Work Session

Module 1.10.0 Electric Power Generation;

Module 1. 10.a-1 P]ant App]ication

Nork Session

Module 1. 10 i 1v Discu551on

Plant Applications
" Work Session

Module 1.ii{bf1ndustr1a1 Appjiéé?iéné

Special Lésfnfesfs_

w

- Were any topfcs omitted that:you would have wished: to be.included?”
4. Were there any topics that' should not have been included?

5. Please indicate those ]ectures tnnt'wéré'mOSt uséful to youn‘érénsféf
interest? S / ROt

6. The course included a number of s1te visits. Please assist us in.-
evaluating this part of the course be answering the fo]]owing questions
(check one for each visit), .

Very . Somewhat Not
Useful . = Useful Usefh]

KILN Gas Facility




Cora Coal Handling Facility
Freeman United Mine

CIPSCO Mine-Mouth Plant
Argonne FEUL Laboratory
Corrosion Studies Laboratory

Argonne Dry Scrubber Facility

Lonestar Power Plant and Un1t Train?

Operation

Operations

Pittsburgh Energy Technoloy: Center. -

Consol CoalffeéﬁuoTogyﬁgeugerﬁ
Consol Coal Strip‘M{nef

Ohio State Un1versity Canbustion
Laboratory

7. How will your training 1n this course “be- used::in your:country's coal.

program?

8. To what extent do you expect to use the course materials 1”1doing your

work? (Underline One)

Great Extent

Some Extent |

Tt a1 A1

N



9. Please make any additional comments or su
of use in the planning of future courses.

NAME :

COUNTRY :

ggestions that you feel may be



Aependix VILE - Simple of Boaliation Renscks.



Question:

Responses:

Question:

Responses:

 SAMPLE OF EVALUATION RESPONSES

What suggestions for lectures, discussions, and work sessions
could you make for future courses? SR

"Would be divided in special subject, ?éccordjhg‘jtb§§§pééf511t)
of participant." BASRASER L
"Typical answer should be prOVidédv for ~éachf §6éhaf3bf76f ffhg‘
work session to make it -more effective," L - R

"Include more lectures in other applications.“

“Legtures and discussions is OK, the "Work,i$§SSipns”;Sﬁou1d§}béi
uated by the expert then show mistakes . and show ‘the best way to

"It would be better if work sessions have a lecturer as a-
leader." o - : S

How will your training in this course be used in'your country's coal prograr

Can be used as improvemant in giving lectures in my university"

"In view of fact that our country is going to establish
coal-fired power station sometime in 1986, and further the
locality is only about 25 miles from Kuala Lumpur, ie., still
within the Kuala Lumpur valley, it is foreseeable that numerous
environmental impacts might be expected. Thus, this training,
in my opinion, has given me great exposure on methodology and
technical know-how in controlling the impacts. Subsequently, I
hope I could write this knowledge in the course of carrying on
my work."

“To join the program of coal utilization of my faculty"

"I'11 be used for designing small scale coal, mining, and also
developing existing coal mines."

"The subjects gained would be dessiminated to everybody who is

interested in and would be used for our next program in the,
coal utilization."


http:SQuesti.on

“The training has given a broader knowledge about several aspects
of the coal industry; hence, it will give a better critical out-
Took and a broader understanding towards the coal research activ-
ities and the development of the coal industry."”

"Use relevant information in planning coal development program and
study if modern techniques and methods could be applied to some
coal aspects of the country.”

"Evaluate current programs based on what we learned and recommend
necessary improvements, modifications to attain a cost-effective
system. Assist other groups in coming up with better coal mining
and beneficiation programs utilizing up to base technologies.
Recommend other oil-consuming industries for inverting into coal-
fired to higher management based on available information and
technologies." :

"In conducting and planning our next research experiments."

“The information and knowledge gained in this course will be
disseminated in my division and would be quite useful in the
division's work program. It was unfortunate that the environmental
aspects and considerations presented in this course were not so
well emphasized."

"Dissemination of information to industrial and utility sector of
the country. Since my division acts as consultant on matters
regarding the efficient use of energy (oil, coal, biomass,
gzothermal, etc.), training in this course will be very useful."

"lLecturing material for university students. Some topic will
discuss in Thai mining engineer socierty and pass the comment to
DMR office to set up the program or policy."

"Evaluation of feasibility studies and other proposals submitted
by consultants and contractors. An overall view of coal related
industries. Procurement of information and relevant technical
data, seeking out relevant aspects and consults for future
projects, sorting out the right kind of plants and equipment. The
training provides me an overview of the coal industry and helps
me in future planning."

"Can evaluate the right technology and method which is suitable
to our policy and national need."

"The course training will serve as an instrument in the suggestion
of new mining methods and cost design technologies to help
alleviate existing needs that in one way or another our country
will develop more ideas on cost scheme needs as a replacement of
imported oil."

"Teaching engineering students and participating in energy
research and planning of the country."



"The advance coal technologies in ESP coal gasification, fluidized
bed combustion and so No removal will be followed closely
after the training coﬁrse XThese technologies will reduce the
atmospheric pollution significantly. The atmospheric pollution is
our main concern in the planning of a coal-fired power station.
Any technology breakthrough in the above-mentioned fiue gas clean-
ing process will accelerate our coal program decision."

"My country is in the early stages of coal utilization program,
as modified by the government, and with my present position, my
knwoedge, training and systems gained in the training can be
impacted to the different sectors involved in coal utilization.
Materials and notes gather will be used in training of technical
personnel, Speakers can be contacted in the future for any
request of assistance or exchange of information."

"Through national counterpart in the ASEAN Coal Development Pro-
gramme and as the project coordinator of the ASEAN Coal Informa-
tion Center."

"Preparing the EIS for lignite mine is my job; after my training,
I can bring what I get about the environmental viewpoint and
mining and apply this to my job."

"Assessment of mines, transportation 1links and formation of
strategic stockpile quantity. Technical and economic of coal as a
future option for development in electricity generation and to
recognize the implications to the environment of increased coal
utilization. S1t1ng studies for coal-fired power stat1ons."

"S1t1ng considerations and control of pollutants for coal utiliz-
ing facilities is my major field of concern. With the knowledge
enhanced from this course, it will enable me to do a better job."

"I'm not aware of coal technologies and have an insight on
possible coal energy research that will serve the country's needs
and problems, particularly in adopting foreign technology to suit
our conditions. This will greatly assist in coal energy R&D
planning, infrastructure and manpower development required to
meet targets and policies set."



AppeLUlX LA = Letter or Appreciation from Participants '



Chemistry Department

Faculty of Science
ChiangMai University
ChiangMai, Thailand

. April 8, 1983

2r.Robert W,.Springer, Director
Pivision of Educational Programs'
Araonne National Laboratery

9700 s. Cass Avenue

Zrronne, 1L 60439
Dear Dr. Spfinger s

On behalf of the ASEAN Energy 1l Course Participants, we wish to exprees;“
our cdeep appreciation and sincere qratitude to the DEP Staff, for
orcanizing, coordinating, modefating and supervising the coal training’

ccurse, and also attending to our personal needs.

We are one in saylng that Dr.Derickson, the Course Director, did an. excellent
job in preparing an acceptable course module and worked hard so that the ‘
proaram was directed to the best interest of each particlpant. Some of

which we take the ooportunlty to mention:

* Overall supervision of the training program.

* Selecting excellent speakers who are experts in their respective
fields from different government and private lnstitutions

* Availability of lecture and reference materials. _ L, .

* Arranging cultural programs to the extent of inviting pafticipaﬁts
to his home for dinner with his family. | ‘

* Providing transportantion for weekly shopping and eiqhtseeing'

activities.



We also wish to thank D:{Chuck Redman for moderéting‘thé'1eqtures;,
providing overview of the different topics covered ané in’ASSiétinguuSﬂb

during field trips,

Messrs, Jerry Gillette and Bill White who worked hard in suppdffian

Dr.Derickson during the conduct of the course,

Mr.Richard Roman for arranging the trip to Pittsburgh, Colﬁmbus,and{
Southern 1lllinois. We found the field trip highly educaﬁional aﬁd.alédv

enjoved ourselves during the bus trip back to Argonne.

Last but not least we wish to express our deepest gratitude to Ms.Anita
Bakke and Ms.Moreen Czyvz for the hard work exerted during the course of
thz program and efficient secretarial duties. They were also very helpful -

and undarstanding in attending to our personal needs.

We -take this opportunity also “: express our thanks to the various Argonne..
National Laboratory staff and employees who in one way or the other

contributed to the success of the program.

In passing, rest assured that the expertise and knowledge we gained from
this course will go a long way in contributing to the energy programs of

our countries,

Very truly yours,
R PR \

L1}

cc: Robert lchord L [.'(.  T~f“””J
Walter E.Massey :
’ ARWUDT PRASERTWITAYAKIJ, Ph,D,
W.Kenneth Derickson s
Lecturer
Chiang Mai University

(For Thai Participants)

Richard Roman
Chuck Redman
Michael Petrick
Jerry Gillette
Tom Wolsko

Bill white

Bill Hallett
Anita Bakke

Noreen Czyz



. Appendix X - On-the-job Training



,J)?)

ASEAN Energy-II Coal Training Program
On-the-Job Training Locations

Participant

‘fCOﬁﬁény Locatioq, o

Comments

ATTHAYA CHIEWWATTAKEE
(Thailard)
4 months
Coal Energy Pclicy
Analyses

CHCONG MIN LEE
(Malaysia)
2 months
Environmental Impact
Technologies

ERLINDA NAPITUPULU
(Indonesia)
2 months
Coal Combustion
Techrologies

Bechtel Corpofatidﬁ.
S50 Beale Street
P.0. Box 3965

San Francisco, CA 94119:

(415) 768-3124

Bechtel Corporation
50 Beale Street
P.0. Box 3965

San Francisco, CA 94119x

(415) 768-2157

Pittsburgh Enerzy
Technology Center
Process Technrology Div.
Department of Energy
P.0. Box 10940
Pittsburgh, PA 16236

Training went very well. She had more work
than she could really complete, but knew
she did not have to complete it all. She
and Bechtel were very pleased with the
training program. There were no major prob-
lems.

Lee's program was moderately successful
since there was only limited project work
available. Both Lee and Bechtel believe
the experience was useful, however, lodgf
ing costs were a problem.

It was very difficult finding a place fof
Linda's follow-up training because of her
interest in coking. PETC agreed to let
her work on some of their coal combustion
and slurry work. Her pregram was useful,
however, somewhat limited due to delays

in placing her. No major problems or com-
plaints from either her or PETC.



ON-THE-JOB TRAINING LOCATIONS (Cont'd)

Participant

Company Location

Conments

GERARD WIDODO
(Indonesia)
4 months
Coal Preparation
and Briquetting

GIL T. FRANCISCO
(Philippines)
4 months
Establishing Coal
R&D Priorities

JOSE (J.J.) P. LOZANO
(Philippines)
4 months
Environmental Impact
Technologies

Pittsburgh Energy
Technology Center g
Process Technology D1v
Department of Emnergy
P.0. Box 10940
Pittsburgh, PA 16236
(412) 675-6297

Allis Chalmers Corp.
% A. V. Soriano

1126 South 70th Room S569A -

Milwaukee, WI 53201
(414) 475-2699

Bechtel Corporation

50 Beale Street

P.0. Box 3965 T
San Francisco, CA’ 94110
(415) 768-2401

Gerard and PERC were very pleased with the

training program. Gerard was quite produc-
tive and worked on an on-going coal prepara-
tion project. There were nc major problems.

Gil had a moderately successful training pro-
gram at Allis-Chalmers but quickly ram cut
things to do. He was more satisfied with his
new program at DOE and progressed well. There
were no major problems.

JJ was the least satisfied with his training
experience. Unfortunately, Bechtel had no

additional work that was relevant to his needs.

His supervisor was contacted for assistance in
finding training in the environmental impact
statement process.



ON~-THE-JOB TRAINING LOCATIONS (Cont'd)

Participant

Company Locétioﬁ?g

Comﬁeht&lf

MANUEL (NOEL) L. SORIANO
(Philippines)
4 menths
Coal-o0il and Coal-water
Combustion Technelogies

PAVITO
{(Indonesia)
3 months

Cozl Slurry

Technologies

ROD VILLACORTA
(Philippines)

3 months o .
Drilling and Mudding
Techniques o

Combustion Egineering :
Generating Systems Devel.
Dept. #9002-228 .
1000 Prospect Hill Road
Windsor, CT 06095

(203) 688-1911 Ext. 2770

Pittsburgh Energy
Technology Center

Process Technology Div. -

P.o. Box 10940
Pittsburgh, PA 16236
(412) 675-6297

Longyear Company

925 Delaware St. S.E.
Minneapolis, MN 55414
ATTN: Leslie Anderson
612) 331-1331 '

Noel was pleased with his training at C-E.

He completed the project work he was assigned
and the only other work available in his area
was proprietary. They kept him busy, however,
reviewing appropriate combustion documents and
standards. Overall he did quite weil and there

were no- major problams.

Pawito was pleased with his training. He did
project work and had no complaints. He left
on June 15, 1983 because of stomach problems.

Rod had a very productive training experience
through Longyear Company and Baroid. He parti-
cipated in various drilling programs throughout
the U.S. and a 1 week course in drilling tech-
niques; there were no main problems.



\b

ON-THE-JOB TRAINING LOCATIONS (Cont'd)

Participant

Company Location

-Comments

MOHAMMED ISHAK BIN THANI
(Malaysia)
3 mcnths
Pollution Control
Technologies

SAM CHANTEM
(Thailand)
2 months
Ceal Mining Impact
Assessment

SAWITRI (LEK) ROJANASAROJ
(Thailard)
2 months
Fluidized Bed Combustion
Modeling

Argonne National Laboratory';

9700 S. Cass Avenue
Bldg. 223

Argonne, IL 60439
(312) 972-8093

Utah International, Inc.

550 California Street

San Francisco, CA 94104
ATIN: J. L. Balzer, Director
Environmental Quality

(415) 744-2180

Argonne National Laboratory
9700 S. Cass Avenue

Bldg. 223

Argonne, IL 60439

(312) 972-3386

Ishak participated in on-going studies of ANL's
Dry Scrubber facility. Both he and his super-
visor felt he had a very productive training
experience.

Sam and Utah Inter. both agreed that his train-
ing program was very productive because he was
able to work on a specific project. Lodging
costs were a problem.

A moderately successful training program. Her
interest were quite nonspecific, and she needed
considerable attention due to this being her
first trip abroad. It was decided to keep her
at ANL and let her do some literature review in
FBC scale-up: She did a reasonable job of this,
but would have preferred sharing some actual
research. This was not really available in her
area, although she did have the opportunity to
observe some FBC work.



ON-THE-JOB TRAINING LOCATIONS (Cont'd)

~<rticipant

Company Locatioh tQi'

‘Comments

TASSANA PITAKARNNOP
(Thailand)
2 months
Coal Mining Procedures
and Economics

YUYUN BASYUNI
(Indonesia)
2 months
Fluidized Bed Combustion
Technologies

N,

San Juan Coal Co.

P.0. Box 561

Waterflow, NM 8742, :
ATIN: Manager, John Sittner
(505) 598-5871

Combustion Engineering
Fluidized Bed Department
Depart. #9002-228 )
1000 Prospect Hill Road
Windsor, CT 06095 .
(203) 688-1911 Ext. 2770

Tassana had a very productive program at San Juan
Co. He learned a great deal and actually parti-
cipated in the day-to-day routine. Living in Farm-
ington, N.M. was somewhat inconvenient in terms of
eating, getting to work and socializing. San Juan
Coal Co. staff helped as much as they could.

A very productive program at C-E. He was able

to work on a specific FBC project and was pleased
with the cooperation and support he received.

The C-E people were also quite pleased with his
input.



