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UNITED STATES INTERNATIONAL DEVELOPMENT COOPERATION AGENCY

AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON.D.C. 20523

PROJECT AUTHORIZATION

Name of Country: INDONESIA Name of Project:
on behalf of the ASEAN ‘Energy Cooperation in Development
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1. Pursuant to Section 106 of the Foreign Assistance Act of 1961, as amended,
I hereby authorize a Grant to Indonesia for the Association of South East Asian
Nations (ASEAN) Energy Cooperation in Development Project (The "Project")

on behalf of the ASEAN countries of the Philippines, Singapore, Malaysia,
Thailand and Indonesia, involving planned obligations of not to exceed One
Million United States Dollars ($1,000,000) in grant funds over a three (3) year
period from date of autherization, subject to the availability of funds in
accordance with the AID OYB/allotment process, to help in financing foreign
exchange costs and local currency-costs—for the Project.

- 2. The Project will support ASEAN programs in energy with particular emphasis
on substituting coal in the power sector, increasing efficiency of energy use
in buildings, and developing systems for water pumping. The proceeds of the
AID grant will finance short term training, demonstration of solar devices and
required technical assistance.

3. The Project Agreement which may be negotiated and executed by the officer(s)
to whom such authority is delegated in accordance with AID regulations and
Delegations of Authority shall be subject to the following essential terms and
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Goods and services, except for ocean shipping, financee by AID under the
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in writing. Ocean shipping financed by AID under the Project shall, except as
AID may otherwise agree in writing, be financed only on flag vessels of the

United States. B}ﬁb
Signature CX/1'<§;::> \ L 5 MAasas

Assigtant Administrator
Bureau for Asia

17 AUG 1981

Date




ASEAN - ENERGY COOPERATION IN EMERGY DEVELOPMENT

[I1. SUMMARY AND RECOMMENDATIONS

A, Borrower/Exacuting Agency:

The Government of the Republic of Indonesia (ROI) will be the Grant Recipient.
The executing agency will be the Department of Energy (DOE), specifically the
Office of International Affairs. Impiementing agencies for individual subprojects
will include other U.S. sub-contract agercies and local institutions within the
ASEAN member countries.

B. Amount of Grant: $ 1.0 million

C. Purpose of Project:

The purpose of this second ASEAN-U.S. energy project is to support ASLAN
programs to substitute coal in the power sector, inCréase the efficiency of
energy use in buildings, and develop and apply alternative energy systems for
water pumping.

D. Project Description:

The project consists of three basic components which were identified as
ones of common interest among the five ASEAN countries.

training for coal utilization, (2) energy

The components include, (1)
(3) water pumping with photovoltaic and solar

conservation in buildings and
collectors.

While all three components have a basic training aspect,fhe water pumping
component will include a demonstration of the capture of energy through photo-
voltaic arrays, solar thermal, and bio-gas from farm waste.

Energy conservation in buildings will require the testing cf energy
efficiencies with a pre-design function for the optimization of energy conserv=
ation both in new and rehabilitated buildings. The design function will be
established using building parameters, coefficients of various materials, spe- -
cial setting of building, weather and alternative cooling sources., Tailored
into a computer simulation model these techniques will assist architects and
engineers to establish useful building codes enabling the ASEAN country build-
ing agencies %o conserve fuel and develop cost-effective design alternatives
for buildings.

E. Qutputs:

Tnis project will result in a small increasa in tiie capacity of ASEZAN
countries to:



a. manage coal substitution programs;
b, formulate energy efficiency regulations; and
c. manage alternative =nergy demonstration projects.

011 savings from coal substituticn and improved energy efficiency in bduild-
ings will benefit the overall economy of the ASEAN countries, while the develop-
ment and eventual manufacture of solar, wind, or biomass pumping systems will not
only reduce oil demand but also provide a sustainable energy source for rural
farmers and villages.

F. Budget:

A PASA agreement will be signed in FY 81 with the Cepartment of Energy for
51,000,000 to be spent over 3 years, The budget would breakdown as follows:

a. Coal Training S 336,150

b. Energy Conservation in Buildings 158,000
c. Deronstration of Water Pumping

Technologies 353,100

d. Fvaluation 15,000

e. Contingency (15%) 137,750

TOTAL $71,000,5G0

5. mplementation:

The Science Advisor in the Secretariat in Jakarta acceptad the responsibility

of convening a meeting of experts to develop the details of the project. At tnat
meeting the ASEAN Liaison Officer solidified the AID-ASEAN administrative linkage.
The ASEAN secretariat requested views on implementation mechanisms, »roviding for
increased Secretariat involvement in coordination. These discussions led to sel-
ection of an overall lead country and specific ¢nordinator for aach of the “hree
components (e.g. coal -- Indonesia; conservation -- Singapore; water sumping -- Maylas::
Tndonesia was elected to undertake the cverall lead country role,

4, Relationshio to Bilateral and Regicna! Projects:

AlD is funding large alternative energy projecis in Thailand and the Philippines
and an energy component of a Science and Technology project (Puspiptek) in Indonesia.
This ASEAN project will ccmplement and surport ihese @ orts. First, neither train-
ing in cnal technologies nor technical assistance ¥ nergy conservation in build-
ings is included in tnese projects. Second’y, tne alternative water pumping compo-
ment will permit the comparison of the photovoltaic and wind pumping systems cur-

rently planned in the bilateral projects with Thailana 3nd the Phiiippines as well
as the comparisons of *tnese systems with biomass/uiogas-powared systems.
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The coal training activity and the energy conservaiion comp
sistance and training
pranng

in
nelo delineats ooportunities for further tachnical as

orograms that can be pursuad througn the current and nlannad ST/ZY projects

in conventional energy training, conventional energy tachnocal 2ssistance

and energy =fficiency zad conservation. The nlanned Puspintek Erargy Laocratory
oroject in Indonesia will also provide a venicle for developing regiznal
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IV. Project Pescription

A, Background

Energy nas played an important rola in the ASEAN-J.S. economic dialogue cver
the past three years. The joint communique of the August 1973 ASEAN-U.S. Economic
Consultations in Washington, D.C., first identified energy as a major area for U.S.-
ASEAN cooperation. This agreement followed the Vice-President's pledge of U.S.
support for ASEAN's efforts to develep alternative energy sources during his May
1978 trip to Asia. This position was reiterated by the Secretary of ctnergy at the
ASEAN-U.S. Economic Consultations and later by the Secretary of State during nis
meeting with ASEAN Foreign Ministers in mid-1979. Shortly thereafter, the United
States formally proposed to initiate cooperation in the energy area with ASEAN by
sponsoring a 3J-week technical study visit in the United States.

Sponsored by AID in conjunction with the Departments of State and tnergy, the
ASEAN Energy Study Mission was conducted iay 25-Jdune 13, 1980 and consisted of two
experts from each of the five member countries (Indonesia, Malaysia, Philippines,
Singapore and Thailand) plus ASEAN's Director for Science and Technology. The pur-
pose of the fact finding mission was to familiarize ASEAN officials with current
J.S. . grams in alternative energy and to begin a dialogue on possible areas for
cooperative gnergy programs,

The ASEAN team visited a wide range of U.S, energy institutions and aiternative
energy facilities, including the world's largest facilities in the following areas:

jeotnermal; —

solar photovoltaic

solar thermal; and

coal slurry

Wind, coal combustien and conversion technolcgies were also hignhiightad,
inclucing a *our of coal liquefaction and gasification pilot plants, The study
mission concluded with discussions at the Jepartment Of State on lang-term
energy cooperation between the United States and ASZAN %0 reduce Jependence on petroleum-
based fuels by promoting the use of alternativa energy sources and improving
the efficiency of erergy use.

Following the study mission, the United States
L

ates position on U.S.-ASZAN co-
cperation was statad by the Secretary <f Stite at tne

B

ne June 1230 J,5,-ASZAN
meeting in “uala Lumpur: "We hope to incCrease cur energy cooperation with
ASEAN. We hope that the recznt tour of the United States by AScAN energy ex-

perts will generate new projects for cooperation, particularly in the area of
non-conventional energy sources." Later in July 1980, the United States for-
mally orcposed an initial project, to dbegin as scon as practicable, consisting
of tne following three elements:

tachnology expart at
AIT*#For a nseriod ¢r ¢ years. Tnis expert will ach energy coursas

ASE

ind

1. Technical Assistance: U,S, sponsors cone zneray
t2ac

and be availzble for censulting and field ras2arch in AN countries,
Possibie areas would Se in liquid fusls from biomass consarvation,

*Asian Institute of Technology



2. Profassional Development: ASEAN Energy Technology Seminar. Two-week
seminar in Bandung, Indonesia, for six participants from each ASEAN country.
Possible modules were:

- c¢coal gasification and liquefaction;

biomass;

photovoltaics;

conservation technology; and

coal resource assessment techniques.

3. Information Exchange: Support for AIT's Renewzble EZnergy Resource
[nformation Center (RERIC). Provision of support for RERIC in the
form of sersonnel, publications, mailing expenses, travel, computer
time and microforms, acquisitions, 2quipment, and subscriptions for
ASEAN countries.

- A

This proposal was accepted by ASCAN and resulted in a $440,000 first ASTAN-
J.S. Znergy Cooperative Prcgram to be implemented by AIT. This project was approved
during the Third ASEAM-J.S. Dialogue in September 198C. At the dialogue, ASEAN
sresented a memoriandum on energy cooperaticn that proposed the "development of a
long-term cooperezive program to assist the ASEAN countries in reducing their de-
pendence on fossil fuels by promoting the use of alternative energy sources and
improving the efficiency of energy use.” The U.S. indicated its readiress to be-
gin discussicns on a second energy oroject and in January 1981 Asia Zureau repre-
sentatives visited all five countries to develop & concept for this second project.
The preliminary rezort was submitted to ASIAN on February ls, 1S8l. On March 31,
1981 the ASZAN Liaison Officer in Manila regorted the report's creposals had been
approved by the ASEAN Committee on Scierce and Techrology (COST). Then, the ASZAN
Standing Committee, at its regular June meeting, agproved Lhc CosST dec1s1on as-
signed rosponsibility to *the ASAN Secretariat in Jekarta for coordination of de-
tailed groject planning arrangements, and designated I[ncdonesiia as the primary

ASEAN project implementing country.

I~ T

) -

2. General Description

1. Coal Training Course

A1l five ASEAN countries are developirg cor considering coal suhstitu-
tion orojects in the power sectcr, Thailand, the Philippines, and Indonesia,
in particular, have ambitious ccal/lignite development and utilization plans
that will tax severely evailabie tachnice! zerscnnei. This prodect will fi-
nance an intensive, 9-week coal utilization training course. Five weeks will involve
course work on technical, economic, and environmental aspects of coal extraction, trans-



portation, and conversion. The remaining pericd will permit internships in lab-
oratories and field plants, tailored to the need: of individual participants.
Approximately 30 participants will be accepted for training and on-the-job ex-
posure. DOE's Argonne Hational Laboratory will provide administrative manage-
ment for this component.

2. Energy Conservation in Buildings Analysis

Urban growth in the ASEAN countries is fostering increased demand for
energy in buildings, especially for space cooling. Thirty percent of Singapore's
electricity consumption is vor air conditioning. ASEAN countries area consider-
ing measures to improve energy efficiency in buildings. One approach, adopted
by Singapore, is to set a value for the overall thermal efficiency of the build-
ing envelope - the Overall Thermal Transfer Valve (OTTV). A1l new buildings must
achieve an OTTV of 45 watts/square meter by January 1, 1982, The Philippines is
attempting to formulate efficiency regulations for appliances in buildings. This
project wiil provide technical assistance to help review ASEAN experiences in this
area and analyze the costs/energy saving potential of various policy and technical
approaches. A computer program will be developed that can be used by architects,
builders, and planners in comparing various modifications.

3. Comparative Design, Testing, and Evaluation of
Alternative Energy Systems for Water Pumping

The increasing cost of diesel fuel and centrally-genérated electricity
is prompting greater attention to the use of alternative encergy sources/techno-
logies for water pumping in rurail areas. Solar, wind, and biomass powered pumps
are being installed in ASEAN countries. These efforts can be accelerated through
a systematic program of training, technology assessment, system selection, adap-
tion, testing and evaluation. DOE': Solar Energy Research Institute (SERI) will
manage this component on the project. Inputs will include U.S. technical assist-
ance and equipment. Among other things, the potential for the licensing and
manufacturing of premising U.S. or locally-made systems in the ASEAN region will
be explored. The component will end with an ASEAN-US Sympcsium on Solar Pumping.

C. ASEAN Energy Situation

The Association of Southeast Asian Nations (ASEAM) has the distinction of
having one of the fastest economic growth rates in the world. In spite of the
recession among the industrialized nations, ASEAN has been able to maintain its
traditional economic growth rate of about 7% (see Table 1l). However, all five
ASEAN countries realize that if they are to maintain this growth rate, it will
be necessary for them to solve the twin problems of securing future supplies of
energy, and to minimize the recessionary effect of rising oil prices upon their
economies. To fully understand this problem, one has.to realize the significant
facts on the ASEAN energy scene as defined by the ASEAN Council on Petroleum
(ASCOPE) :

1. Energy demand will grow at a rate of up to 14 percent annually
2. By the year 2000, total population is expected to reach 349 amillion

3. AStAN 0il requirement is forecast to increase to 7 million barrels
a day by the year 2000 an increase of 5 million barrels per day.



From the point of view of the region's economic advancement affort, and in
light of the energy consumption rates being directly interrelated with levels of
economic grewth, the ASEAN Governments here nave no other choice than to face
the increase in oil consumption. 01l being expensive, they will have to
programme their longterm raquirements carefully. The apparent solution is to
develop indigenous energy resourcas and to diversify away from oil upon which
their economies are so dependent. This will be no edasy task; so, in recognition
of the difficulties ahead, the ASZAN countries are pursuing both national and regiona]
energy strategies.

Philippine President Marcos urged this regional develcpment program at the
opening of the Third Annual Meeting of the ASCOPE National Council in October
1977, "While emphasis should be placed on the mechanics of sharing petroleum
resources and for developing capacities for oil exploration and efficient
extraction, ASCOPE shculd match priorities with the will to develop alternative
scurces of energy within tihe region. For it is in this sphere that action, if

fruitful, will ensure ASZAN self-reliance in energy"

Table [

Rate of Economic Growth
(%Yr)

1975-30 1980-85 1985-30 1990-2000

Indonesia - 5.7 5.5 6.1 5.1
Malayvsia 8.5 7.9 7.5 7.5
Philigspines 3.5 3.3 3.5 3.5
Singapcre 5.4 5.3 5.8 c.3
Thailand 5.2 5.9 5.9 5.9

Source: WOCOL

Although the energy situations of the ASCAN countries vary substantialiy,
one key commcn 2lement is that as their acoromies moderniza, consumers are
switching frcm non-commercial to commercial fuels. Hence, the twin problems
of deforestation and increasad reliance upon o011, whether imported at high cost
in the case of Tnziland, Singacore, and the Philigpines, or reserved for domestic
use at the expense of experi revenues {Indonesic and indirectly, Malaysia). -

The ASEAN econcmies are reiiant upcn 0il as an enersy source and this de-
pendence is increasing ragidl‘ in all consuming sactors including for power -
generation furposes. All five <ountrias impcrt ¢il from the Middle Zast and re-
ly upon 01l as the major sourcs for electric power generat' Indonesia and
Malaysia import lower-cost, high-sulzhur, heavy zruce 211 for jLFES:1C consump-
tion and export their lcw-sulfur, light 211 at premium Sricas. Total crude oil
imports into the reg1cn from the Middla Zast alone in 1979 averaged agproximataly
cne milligon barrels zer day.



For Thailand, Singapore, and the Philippines, the high and growing oil im-
sort bill undermines their economic growth and development by draining foreign
exchange reserves that could otherwise be usad to purchase other key imports,
sarticularly high technology products which are not locally available. For ex-
ample, Thailand's National Snergy Administration estimetes that oil imports in
1681 will account for 75% of total commercial erergy requirements and absord 37%
of the naticn's export earnings. Zstimated oil import costs of 33 billion in
Thailand and $2.7 billion in the Philippines represented 44% of total export
earnings in 1980, compared with 11% in 1973. Aside from the iarge balance of
sayments deficit that results, inflation and income distribution problems also
arise.

For Indonesia and Malaysia which are both net oil exporters, rising and
perhaps uncontrolled domestic 0il consumption depletes their domestic reserves
at a rate faster than new discoverias. Thus, the day when they beccme net im-
porters of oil is nhastened. Since both countries rely heavily upon oil exports
as a major earner of foreign exchange, it is in their interest to prolong the
life of their oil reserves for as long as possible. Although it has the regicn's
largest reserves of 0il and gas, Indonesia has already deciced to develop its
coal reserves solely for dcmestic use to conserve its oil rescurces for the pur-
posas of export.

The necessity for the substitution of o1l by other energy sources is clzar.
The three ASEAN imperters (Thailand, 3ingapore, and the Philippines) are embark-
ing upon programs to develop what domestic energy sources they have to avoid
going bankrupt. These afforts are desigred alsc to strengthen their industrizl
infrastructure by establishing a dcmestic energy industry and, in the case of
Singapore, to emphasize energy conservation.

Similarly, the ASZAN oil exporters {Indcnesia, Malaysia) are planning oil
substitution programs relying upcn domestic erergy sources such as coal and the
alternative fuels to prolong their exzort capability.

Given these energy problems facing the ASIAM countries, government glanners
and policy makers face many policy options Frem which they will have to make
difficult decisions incorporating econcmic, tachnical, erergy, social, environ-
mencal and political considerations. OCue to the l2ng lead times asscciatad with
energy orojects, it is necessary for governments %o make their decisicns now 17
the various procosed energy srojects are to te cperating in time te avert whal
many consider to be an imgending but avoidable economic cetastrophe . However,
in order to make these <Zecisicns all of the ASEAN countriss ars seeking external
assistance or gathering the necessary information, including project feasibility
studies in particular. For example, prospects for ¢il substitution ars dright-
est in the power sector given *he tachnical limitations fsr substitution in the
transportation arza, plianned constiruction of new plants having dual-firsd Soilz
capability and the existzance of dcmestic coal and gas reserves in several countries.
For cothers, the arospec a-
sis of market torces al

¢

-
s of secura suppnlies of impertad coal oricad 2n the
na makas a favorable aliernative to impgorted oil.
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Tne ASEAN Committee on Industry, Minerals and EZnergy (COIME) and the Committee
on Science and Technology (COST) have been tasked to undertake all ASEAN energy
related programs. At the First ASEAN Economic Ministers Meeting in Bali in
September 1980, COST was given jurisdiction over those energy tachnologies that
had not yet reached the commercial stage, COIME over non-0il1 and gas matters.

The meeting also nhighlighted coal development and utilization as a major area
for ASEAN cooperation. The COST has a Supcommittee on Non- Conventional Energy

which has recant1y deve]oped a proposal for consideration by external donors .
It proposes projects in the following areas and a focal country for each area:

Coal, hydro =-=-==-=-- Indonesia
Biomass & Geothermal-Philippines
Solar==see-ccoamanana Thailand
Solar Pumping and Crop
Dryingeeee=ceveacan Malaysia
Solar Cooling====~=-- Singapore

A primary need exists for training of ASEAMN personnel in these areas and
for in increase in ASEAN energy R&D efforts. Since ASEAN's pfivate sector is not
capable of such endeavors, it is necessary for the ASEAN governments to provide
financing and other subsidies ind incentives to encourage such endeavors. Unfor-
tunately, ASEAN governments lack the necessary financial, technical and human re-
sources to accomplish this task properly. Thus, there is a need for external
assistance in these areas.

D. The Lead Agency and AID Counterpart

Following its request for a U. S. assisted project in energy, ASEAN/COST
identified Indonesia as the lead or "focal" country to act on behalf of ASEAN
throughcut the project. Indonesia, in turn, named the Indonesian Institute
of Sciences (LIPI)} to act on behalf of ASEAN and to sign the project agreement
with the U.S. To facilitate AID requirements, USAID/Jakarta was assigned
responsibility for working with L.I.P.I. on implementation activities in
Indonesia. The ASEAN Liaiscn Office in Manila will bDe responsible for ccordina-
tion with, USAID/Jakarta and L.I.P.I.,, the management cf project activities in
the other ASEAN countries. The project agreement will be signed between
L.I.P.I. and USAID/Indonesia. In terms of AID's role, a PASA through the DOE
will indicate the selaction and contracting of the Government Cooperative labs and specif:

the respective sgopes of work. Those agencies anticipated are Argonne National Labs,
Chicago, 111%; Lawrence-3erkely Lab., Berkeley, CA; and Solar Energy Research
Institute, Golden, Co.

E. Host Countries & Fccal Agencies

Although several government agencies and institutions within each country will
uitimately particinate in the project at one time or another, each country was
asked to identify a lead or "focal" agency to coordinate its narticipation
in the project and to be responsible for the implementation of project components
assigned to it. The following lead agencies have been named:

* Mote options on Fage 23,



Indonesia---~----- e L.I.P.I.

Malaysige=====wmmemcac e Ministry of Science, Technology
and Environment
Philippines-----w=cseacuna- Ministry of Energy
SiNgapore=mmeeecc e University of Singapore (Min. of Ed.)
Thailand=--mewmam cccaaceaae Mational Research Council
ATl ¢ .cive materials, demonstrations and symposiums will be coordinated

through CO»1 tnairman and the ASEAN Secretariat.
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. Coal Training

Since Indonesia was designated by COST to be the focal country for coal, the
institution assuming resoonsibility for ASEAN participation will be L.I.P.I.
Under the direction of its Director, L.I.P. I. will implement the coal component
by circulating an overall curriculum of possible training topics to all 5 mem-
ber countries, collect the specific curriculum desired by each country, and
initiate the scrnening and selection of ASEAN participants. After screening by
L.I.P.I., USAID and the Project Backstop officer will determine the final
selection of participants.,

After the AID and L.I.P.I. review has been complet:d, AID will finalize
the course curriculum and notify participants of travel avrangements to the
U.S.

2. Energy Conservation ir Buildings

As the lead country for this component, the Univarsity of Singapore
(Min., of Educ.) will coordinate ASEAN's participation in the development and
refinement of the simulation model for energy conservation in buildings. Up-
on completion of this exercise, the University will submit to L.I.P.I. and the
COST a plan for the final energy conservation sympesium to wrap-up or dis-
seminate lessonsg learned to other ASEAN member countries. That symposium will
be held in Singapore.

3. Solar Water Pumping

Having accepted responsibility as the focal ccountry for the water numping
component, Malaysia's Ministry of Science, Technology and Envirorment will be
the lead agency. Within this Ministry, the Standards and Industriel Research
Institute (SIRIM) will play 3 lead role in coordinzting the solar training and
demonstration phases of the water pumping component. rPlanning for the ASEAN-US
Solar Water Pumping Conference will be coordinatedwith the ASEAN Secretariat
and the COST Chairman.



The Ministry of Scienca will ccordinate in-country demonstraticas with.:

Jdational Energy Authority ----- Thailand
The Ministry of idinas &

CREYGY m-vmmemmmmmesmmaaeeao Indonesia
Minister of fducation --r--w---- Singaoore
Ministry of Energy -=-=--m===---- Philippines

411 evaluative materials, demonstrations and symposiums will be coordinated
througn the Chairgerson of COST, ASEAM Secretariat,

F~cm the USAID viewpcint, a PASA via DOE will in turn select and
¢t the respective implementing agencies. The agencies anticipated under
tnis centract as aforementicned zare

Serkeley Lab., Berkeley, falifornia, and Solar Energy Res2arch
Sotcen, Cclorado.

Arzonne Labs, Chicago, I[11., Lawrence

fnstitutes,

Overall, an Energy Advisor located in Jaxarta will assume the impizmen-
tation and oroject verfication with backstopping through ASIA/PD or
ASTA/TR/FE.  In short, the implemantation activity will flow as iilustratad
oelow.
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V. PROJECT ANALYSIS

A. Project Elements

1.Coal

a. Coal Training

The ASEAN Committee on Science and Technology (COST) has designated
Indonesia as the lead ASEAN country or "focal point" for the coal training com=
ponent. Because it deals with scientific and R&D-type issues, COST has selected
three areas of coal combustion and conversion to be emphasized in the coal train-
ing course, These areas are coal gasification and liquefaction and fluidized .
bed combustion. However, since the development of ASEAN coal and lignite resour-
ces is still at an early stage, several countries expressed great interest in
"upstream activities" such as coal resource assessment, mining, transportation,
the international coal market, and coal port facilities.

Because of this wide range of interests, the Project took a flexible approach
toward selecting an overall curriculum. At the project's initial stage, AStAN
will circulate training topics which the individual countries will rank-order
including on-the-job training.

b. Purpose

The purpose of this component is to enhance ASEAN countries' capabilities to
assess and develop their indigenous coal resources in an orderly and ecanomic
manner tc reduce their dependence upon oil. As part of his effort, the compa-
rative evaluation of coal combustion technologies in terms of their technical,
economic and envircmental feasibility for the ASZAN region will be emphasized
in order to maximize their utilization of coal. In addition, prospects for the
introduction Of coal conversion technologies in the ASEAN area to replace dwind-
1ing resources of oil and gas will be stressed.

This component will complement other ASEAN activities in the coal area,
including the Australian-sponsored Coal Utilization Workshop held in May 1981,
ASEAN's Committ22 on Industry, Mining, and Energy (COIME) coordinatad the work-
shop for ASEAN, which included participants from the World Bank, Asian Development
Bank, UN, and ESCAP,

The training will consist of a 5-week training course and a 4-weck on-the-
job training period for 6 participants from each of the ASEAN countries or a
total of 30 participants in all from ASEAN. It is presumed that the 6 individuals
attending the training course will be the same as the o individuals participating

in the on-the-job training phase. If a country dces not nominate 6 indiv-
iduals for the training then it will be possible to fill the vacant slots wit
candidates from cther countries, as selected jointly by AID and ASEAN.



2. Solar Znrneray fer Water Pumping
SEEETeT e Sinninin et BEST AVAILABLE
a. Dermonstration
Thres small-scale (2-5 H°) water pumos, powered oy phoicveitaic ceils,
anasrcdic digestars, biomass gasifiers, and possibly solar thermal single-axis
solar =hermal cconcentrating collactors will e installed in Malaysia. Tihese
hardware testing, monitoring, ang adagtation activities will compars
rachnolcgical alternatives in a manner ccmplamentary %3, ind not duplicative of,
similar AID 5ilazeral orojects with Thailand and the Philippines, sc as %0 aliow
detailed znalysis of system and compcnent performance, duradility, ogeration and
maintenance cests, ind suitability for local manufacture. This activity will
emphasize the sizing and matching of system performance to local energy needs,
solar enargy collection and conversion, bicmass grocessing and coaversicn, 2n
tne adapiation of axisting hardwars to lccal environmental, sccial, and ecsnomic
conditions. SERI engineering and 2lanning staff, in conjunction with ASZAN fead
csuntry officials and counterpart scianfists threughout the ASEAN region, will
necify off-the-shelf items, test rew melarials ang configurations, install tne
ecuinment abt SERI and in Malaysian fieid test sites, monitgr iis operaticn, 2ng
suggest subseguent modifications. Monitoring and <rizfiing of the final regort
w111 Se carriad sut by the ASZAN side.
c. Irzining
Training would consist of a two and 2 half week coursa in tne Unilszg States,
tw0o Lo three days of meetings with U.S. solar and dicmass pumping component
mansfacturars and Terketing resrasaniztives, and 2 wesk-long tour in tre
Sau=awestara Uni-ed States of solar, wind, 2ancg Sicmass inszallziizsns 7or witar
sumping, sumg manufacturers, and solar groductien facilizies. Up o tnres
nFficizls from 23ch ASZAN country would farticizatz., ($2e Annex VYo UG
training circular).
era: for aich of the subiect divisicns, there will ze hends-on dzTorsiraticns
of individual cimponants, werking medals in Tne SIAL iisoratirias o3t neardy
commarcizl dnstallaticns. Tne emshasis will Ze cn Zrzotical infomaziicn, ~uiss
cf tnumn, oSraven tachncicgiss, 3nd €ost mininizziion,
c. Ccriererce 2n Alternativ: ZTne~3Y Sys! for Purpima
A threa-fZay confarenca will 2e convaned by ASIAN ¢n solir alternative systems
Sicmass tachnelogias for powering watar fumping,  Tnis meating will include
sarticizants drawn from tein the U.S. and the garticizating ASZAN countries,
wizh the zsrivate and pudlic sactors, inctuding raticnael lateoratories an
acacdamic 2¢¢icials freom the zarticizating universitias, The zurpose =7 inis
cenfarenca will S2 I3 g 3 r Tyaowzter Zumzing
catTenstration Irc)ec S ations ¢f Sefth 2rojact
sub=-ccmzonranis., - r 237¢ 2pd zzciiad
research, anc for L. crasentiticnas of
sliernativa Zums Con marialy :d,incas,
Thera2 will g 2 I3nC Srs s R5TAN It U0,
firms orocucing soizr DS ird cintecllars,
Sapels will 22 23tz salzr 3. 27C7ass
anarcy 24IZE7TS, 35S motne LS, Airnd ine
ASIAN zountias.
105, sannreinution f3 the svarall 2030 O Dhe TNre2 Suo-CIMperants Ty ined zbove
is estimatad %5 22 $353,000 (see Financial Analvsis).
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Yatar Pumnina (Cnnt,)

CCST has designatad 4a1ays1a as tne laac ASEAN country or "focal pcint" for the
"RD&D on Mew and Renewable Znergy Technologies" ccmponent of the second ASEAN-US
tnergy Cooperative Program. However, this component incorporates the interests
of all five ASEAN nations, and not just Malaysia as reflected in the decisions

of COST and the deliberations of its Energy txpert Working Group. On June 256,
1981, the Project Design Team met informally with the ASEAN Energy Expert Working
Group in Jakarta at which time the Malaysian representative made a formal presenta-
tion of a proposaed cooperative program in alternative energy for water pumping.
Although this presentation adhered closely to the original U.S. proposal as
approved by COST, the Project Design Team noted that delays in officially
establishing the program's specifics made it unlikely that all the necessary
oroject design work could be completed before the deadline for obligating the
funds. Moreover, funding priorities were being adjusted such that the monies .
allocated toward the water pumping compcnent would be more equal to the funding
levels of the other two components. Tnerefore, it was suggestad that there be
some flexibility in the planning for this ccmponent. The Working Group

explained that they were not in a position to alter COSTapproved decisions out
that a letter from the U.S. to tne COST Chairman explaining the situaftion and
proposing a new program and budget cculd resolve the situation.

Subseguent discussions in all five countries including Malaysia in parti-
cular ended with an agreement on a crogram cemposed of training in the U.S.,
solar cumping demonstraticn in Malaysia, and on ASEANUS Conference on Solar
Pumping to be held in the ASEAN region.

N, Purpose

This component is designed to enhance the cagaoiiity of ASZAN
engineers, and rural deveJopment spec1a11sts to design, ogera

country scientists,
a2, maintain, and
9

Ly
s09ssibly manufacture solar water pumping units. The main vehicle for this work
will be a comparative watar pump testing and cameonstracion project in Malaysia,
as well as a three to four week training course in the Vn1fad States. An ASEAN-
y.S. Conferarnce on Al4ernative Znercy Systems for Water Pumping . 111 be held in

the ASEAN region as a final avent to review the results of th su mp ‘ng installations
and the lessons learned taroughcut tne projesct, to identify ares or Tuture
research and cooperaticn, to discuss cppartunitias for the produ ction and marketing
of solar and other alternative oumping ccmponents within thae ASEAN region.
Dissemination of information would be emphasized in all three aspects of the
sroject in orcder to strangthen ASEAN's ability to design and manufacture solar
sumss lecally for use in the region. For this rzason, the garticipation of U.S.
srivate sector, inciuding firms invalved in the manu.acf’rs and 01:tr10J~,3n of
solar and biomass energy conversion components, alactronic contrsllars, and
small-scale AC and DC pumps will be invited. For example, representatives of leading
U.S. firms will be invited to meet with ASEAN public and private sector counterparts
in order to discuss cooperative testing and manufacturing projects, and other items

of mutual interest. In addition, ASEAN participants will visit U.S. factories
manufacturing the components for solar, biomass, wind and biogas-powered water

ouUmDS .



Given the increasing cost of diesel fuel and centrally generatad electricity,
the use of alternative energy source/technologies for water pumping in rural
areas is becoming an important oriority in the ASEZAN countries. In some cases
these technologies can provide electricity to areas not servicad by the national
alectricity system. Solar, wind, and bicmass powered pumps nave already been
installed in several ASEAN countries and these countries are benefiting frcm
bilateral programs with France and Japan, and multilateral programs with the tC.

This component is consistent with point three of the Asia Bureau's Five-Year
Energy Program (FY82-86) which includes "Technical and Limited Capital assistance
in the demonstration of the technical, economic, and social feasibility of

sola:, wind, biomass, and hydro techno1ogies for rural or market town use." [t
is also consistent with the broad purposes of AID's Energy Office as contained

in its Energy Assistance Policy paper.

3. ENERGY EFFICIENT BUILDINGS PROGRAM

n

a. Energy Consumption-in Buildings

The combination of 1ncrea31ng econcmic activity in the commercial secter
aleng with the burgeoning urtan population in the ASZAN Ragion provides the im-
petus for an ever increasing share of total energy use to be spent in Suildings.
However, much of the information, procedures and administrative grocess that
could 2meliorate this trend has been developed in the U.S. and turcpe during the
nast few years and can form the basis for applicaetion in ASLAN circumstances.

Because of =~ 1onge~.L/ of b~11d1ngs and tne natural inertia of the buil-
ding sarvices cvrlun1ty {architacts, zlanners, builders, ccde officials, 2%¢.)
there is a failure of pure market nuchan1sms to orovide an efficient resgonse
to the rapidly rising costs of fuels.

The need %0 acceleratz 2 more afficiant allocaticn orocess and consump-
tive pattern is esgecially important in ASZAN where the energy economy is es-
sentially tctally <epencent on imported ofl subiact to uncontrcliled worid merket

pricas.

Mcdifications of the experiencas gathered in the U.S. in energy =nd usa
analyses, data hasa ccmpilation, ccemputar energy use "rograﬂ> technolsgies
and design for energy efficient retrofit as well as rew building application
can form the basis of an assistance program which would b2 of Denefit to all
the ASEAMN countries.

At the present time, efforts to improve the enargy cerformance of builcings
is primarily concerned with air conditioned Suildings where the greatsst amounts
of enercy are feing used. A prescription for the Jverall Tnermal Transfar Yalue
(0TTV) nas zeen cerived to initiate a building control pregram iimed at
implamenting more energy efficient buildings,



Although this requirement in Singapore is an OTTV of 45 watts per sq. meter and
is expected to improve the energy efficiency of airconditioned cuildings, it is
only the very beginning of a full program to acihieve obtainable and desirable
energy performance. This point is gxemplified by ccmparing two buildings, one
#ith the stipulated value of 45 w/m® and another with a value scome 50% larger.

[t is quite possible that the second building with the higrer OTTV would actually
consume less energy per square meter of floor than the first building with the
requlation value of the OTTV.

This situation could happen if the two buildings had very different systems for
providing air conditioning, ventilation, dehumidification and 1ighting controls.
The building with the higher OTTV could have a variable fan speed system, a
variable air volume distribution system, a lighting control system with
photosensitive devices for taking advantage of daylighting as well as devices
for sensing occupant presence and schedules. Such equipment coupled with a
computer system for demand limitation and control when compared to the standard
building without these energy efficiency *technologies and with perhaps a terminal
reheat system would allow the higher OTTV building to provide the same internal
environmental specifications at a much lcwer total use in energy. Thus, both
the loads in terms of climate and occupants as well as the building systems need
to be considered together if the goal of improving the energy zerformance is to
be actualized.

b.Program Elements

The elements of a comprehensive program which would lead to an effective
policy to provide energy efficient buildings are as follows:

1. The development of practical analytic tools such as building energy
serformance ccmputer codes which can accept information on local climate,

building and equisment charactaristics as well as occupant schedules and subseguently
crovide statements c¢n energy use.

2. The crovision ¢f srescripticns for the necessary build
equioment and control systems which can form the design basis ¥
overall reguired energy performance.

ing materials,
cr meetin

3, The in situ measurements of the actual enersy zerformanca of encugh
buildings to provide an experimental verification of the accuracy and consis-
tency of the analytic tcols and calculatioral sroceduras ceveloped.

4. The physical demonstration in both new and existing buildings of the
most recent technologies, design procaduras and strateqgies that will provide
dynamic examples of how buildings can be made more energy efficient.

The time schedule for both elements 1 and 2 is expected o3 be approximata-
ly one year =2ach.

From the tachnical zoint of view hcth thesa elements could be undertaken
concurrently F sufficient sunpert is availacia. Slements 2 znd 4 ira expec-
tad to taxke approximataly 2 to 3 years for complietion and can also be undertiakan
concurranily but subseguent £ 2lements 1 and 2. The accomplishment of 21aments



3 and 4 would require major assistance from both the public and private sectors
ir. terms of building equipment along with scme specialized personnel.

c. Singapore as the Focal Point

Preliminary examination of data gathering, administrative process along
with existing technical and economic expertise ameng the ASEAM countries indi-
cates that Singapore with it: already demonstrated concern for improving the
energy performance of its building sector would be the most natural country
to undertake such a comprehensive program.

Moreover, the situation for building energy use is especially acute for
Singapore since it now accounts for nearly half of its total national energy
consumption, aggravated further by the large growth in commercial floor space
expected during the next decade. Accelerating the implementation of more
energy efficient buildings is a recognized policy by Singapore and thus assis-
tance in this area has the opportunity for further augmentation beyond tnat of
USAID.

In addition to the principal activities being developed in Singapore the
participating ASEAN countries will contribute at a level that would make each of
the program elements sufficientiy exemplar so that the results could be readily
apnlied to the local huilding conditions in their respective countries.

d. Program Implementation

In order to initiate this process USAID would propose an assistance pro-
gram beginning with partial support for element 1 above. Full impl<uentation of
2lements as described (in Annex 1l ) and below will require support on a cost

sharing basis beyond that of USAID contricution.

A brief descrigtion of the i{nitial tasks necessary to carry out element 1
are as follows:

Task 1. Overall Management:

The purpcse of Task 1 is to develop and emplace the study menage-
ment system in conjunction with the University of Singapore aliowing for an
effective cooperative program., This task will also define:

Roles of ASEAN, University of Singapore and USAID management
interaction,

Selecticn of steering committee which will guide and
review program activities. Selection of chairperson and duties
of the committze,

Selection of technical experts cutside of ASZAN who
weuld help in the tasks descrioed in Annex IIL.

Otner management nroceduras involving scheduling of
major milestones.



Task 2. Raviayw and sztudy of existing analytic tocist The purocse 27
Task 2 i1s o 2rovide familiarity with existing sro,.um,, the kind of informa-
tion neeced as inputs and the naturs of the analysis zrovided by the outlzucts,

>rincizal Subtass

2A.  Tutorial review with duiiding and ccmputer experts
familiar with existing information,

28. Defining data relevant for Singagore that is reguired
for inputs such as “e*eoro1Jg1c=l infcrmazion, suilding
mater1a]s as well as occup

eferences and tolerances.

2C. Refining the kind of outrcdt that will te useful %o
coce officials and other zerceivad usars of tne

na]yt1c tools.

Task 3. Prccadures aurFOLﬂd1ﬂg data either not cvaiiabie or cbizinabla
curing In2 -rogram coursa:l  The purccse of Task 3 1s to find the measures
that allcw a useful cutput when the input data is nct sufficientiy accurata
Or ccmsrenensive,

Tesk 4, Devalooment oF specizlizad algoritnms “or agoclicaticn o7 <om-
puter rograms U9 Singagore? The gurzcese of Task 4 i3 to considar the various
snergy consuming systams and comocnents 35 szecitiad o the existing Irograims
ard %o provide the parametars that ara relevant for the Singagsre zpniicetizn,

See Annex II for additional tasks.



LA ARE AN I A LRLER N AR I

The ASZAN-US Znergy Program cces not lend itself to traditicnal cost/
senefit or cost/affactiveness 3”&]]:85- The project i3 assentiaily 2 =raining
affort, with the exceotion of the sciar water pumping demonst ratien, ana “ts
sutzuts therefore wiil emerge in the form of increasing tne :ecnr1c31 skills
of ASEAN'S human resources. Tne solar pumping cemonstration and buflcing con-
servation computer program asgecss of thne program nave  research 2nd deveiop-
ment components from wnich the specific cutputs will Se in the form of
complated research relating to solar energy fabrication and &g plication, and
snergy demand management. Lastly, the informaticn dissemination cutputs of the
Solar Pumping Conferance and Znergy Conserveticn Symposium will ensure that tne

vnowladge gleaned frem the sroject will e available for application oy the
respective covernments in such areas as the salacticn of the mOSt cost effec-
tive solar techno]cg/ for application in rural araas and the deve!cpment of
Conservat1on Standards for buildings that will result in more 2concmic and ef-

ficient utilization of elactiricity.

Although accnomic analysis of the proposad activitias cannot in every Cass
srovide quantification of costs and tenefits, it is cossibie L0 maxa scme 3efer=l
srder of magnitude 2stimates. In the short run, these programs, consisting aria
marily of training, #ill save ASZAN rasearch costs and have the 2ffect of sub-
sidizing their axisting educational and technical training progrims. ASEAN per-
sonnel will nave a¢cass to training and reseaarch oprortunities that wculd not

ctherwisa e z2vzilabla,

‘n tne medium tarm, “he resules of the coel training, sclar trafning and
cemenszration, and ccnservation ,r,grcm\ #ill crovide much ¢f the informaticen
required ov naticnal decision makers %3 salect ajpropriate <dal combustion i2¢h-
nolcgias, deveicp building energy censumption standards and raguizticons, ang
identify acorogrigta bychno.Jg 2s for sciar pumsing. Thne intrcducticn or sclar
Jumps, conshruction sf coal fired zower plants, and the i@plamentaticn of duild-
ing regulaticns will zccelerate the process of oil substizuticon,

It will not He until the lzng run, howevar, that zctual sivings frem ail
substicditicn will be realizad. Zvery zarrel 27 il consarved or susstitytad Tor
w111 save foreign 2xchince [2ither 2s 2n ‘mpcrt €0t or 2xzert 2arning) which
could De apolied =oward other pursesas of naticnal 2conemic Zavea.coment.

ASEAN's enargy needs ira new being suspiied 217est ancliy Sy cil, west of it
imcertad, As nctad ezrliar, ASCCPY nas astimeted thal Dy the yeir 2000 ASZA)

will De a1 net imgorter of 7 aillicn sarrals zer day. At tcocay's Zrices Ine iazc
2111 would ecual asproximataiy 3280 qiilicn par Zay or mera than 331 oillion per
year. [n crder for ASZAN to revarse its degendanc2 uton imperiad il as its
srimary energy scurce, the ASZAN governments are lacking 1ats the Zavaizgmant

of indigenous 2l-errative energy scurces, czal, ang maxtmfzing the eiviciancy

Gf their anergy use. To the extant that =his progrim supceristness avicrts,

~he v:lue of =na zasts saved Sy using non-ofl erargy sourcas <an sarvys 23

2 measura of The srojact's aconcmic Ymcact. Tiking 2 comsarvativze astimat:

snas suasticution afiorzs i1 result fnoa 1% savings in 0il use, this weuld
zmaunt w0 SECO qiliicn ser y=2ar.

Y
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However, the accncmic value of ngnc ccnventional anergy sources and conserv-
ation cannot bde mcaS'rad in a2nergy ofuﬂxnlen s alone as tners are additicnal
=c,ncmic senefits of an indirect natura. For exampla, the seneficiarias ¢f the
training srograms will have had the ﬁppor unizy to nass their <ncwladge on L0
others. Another general benefit or goal of the project is to incraase

= - *
ability of useful energy. Much of these savings will accroa o the small land-
nolder and, in the case of solar pumping in particulzr, tnere will 2e a diracs
impact at the demonstratiocn site in tarms 0f increasad water sucplies for irri-
gatien, sav:ncs Tor energy that can 2e ’"pnled tcwards other ruril agriculzural
uses, and eccnemi¢ savings. Tnese 3avings wiil spfll Ayer int)y other arazds such
15 solar arving of cross lignting, heating, and mech anization dug %9 the werk in
solar anergy collaction tachnolccy, esrergy stotrage and inverter tachnoicgy.
“Ygreaver, the introcductisn of solar power will not raguire scpnisticatad cfower

transmission systams--in terms of rcads or elacirical cabie-~hence, tnere will te
a savings over traditional power sources. Hor2 importantly, the basic energy
resource is non-depletable, thereby elimineting the neec to maka 2 choice detween
Sresant consumntion and future nee¢. By stressing local manuficture of solar com-
scnents, there wiil be secondary econcmic benefits that would othearwise not bDe
realized. Laszly, to the axtent that the research component of ine s:?;r is
successTul 1in reducing costs, the faasibilizy of all eccnomic classes utiiizing
the technolegy will increase as RAD centinues.

The selection of coal combusticn or convarsicn *echnologias will accompany
she develspment of a comestic coa) using infrastructure that will provide new
iobs and cther aceonomic bSenefits. ZInergy savings reaiized F o fm:rcvements in
‘he efficiency of building anergy use will nelp cdelay the time when new power
generating plants have tc be financed and built due to & reduction of the :re-
jectad peak load for electricity.

¢. Ins=ituticgnal Capability

Under the “hree sart azproach, thres Cepartment of Inergy {00%) sponsorsd
12bs. have bean idantifiad =0 concuct the raining zrc systiams rasaircn.
They are:

Argonne tab,, Chicago ===~-=---n-- e Ccail Training
Soiar Znargy Research Inst.,

Solcen, Ccliorado ~--==n-- a———-- —mmmmm—- Sclar Raszarch
Lawrence Zarkeslay Labs.,

Serkelay, California =e-==eweemezaaaaa-- Tnergy COnsarvaticn n

Buildings
With respect 0o coal training, AID/W racognizes the very large resource
for this purpose wnhich has Jeveloped in the U.S. over many years, especialty
in the university cector. Accordingly, the iilustrative description of )
~rcenne dational La“or“,ary is cognizant of Hcth “he projscts acminstrative

ol SR Sl i W AN
requiraments as well as the full particization of other nozonnal training
ins*itytions. For instance, Pennsylivaria Stzte University, 1/°r<1'/ of

(@]
—

iversity of Calorazdo nave teen considzred as instructors,2ach wnich
some very specializad expertize within the coal <actor. The finai 9o
will be a corbination of institutions assuring a7feciive tfraining in
divarse coal topics identifiad 5y the ASEANL countries.

Pittspurgh, University of West Virginia, and the Schaol cf ”1h°s cf the Un-



Argonne Labs.

Argonne ‘latisnal Labor
funded research znd de/e}
acply broad-basad scizanti
prsouams of energy supply, erergy utilization and environmental protect‘fn.
ANL's srograms 1nc1ude Aumercus anerg/ resaarch and davalooment afforts, 2s
«ell as nasic and azplied research in the ghysical, env1rormental, and Siole-
gical sciances,

b}

ratory [ANL) is one c¢f the naticn's }arge T federally
opment canters. he missicn of the Laberatory is to
ific and technolagical rescurces Lo tne solution of

Sinca Argonne National ! aborator/ was founded in 1946, educatignail 2ndea-
vors and rnlﬁtad interactions with institutions of nwgher learning have deccme
increasingly srominent at the Laboratory. [n 1363, tne Argcnne Center for
fducazional Affairs was fermed.

in 1280, the Center for Zducaticnal Affairs was renamed tna Jivisisn
of Tducatienal Programs S0 emphasiza-ANL's commitment to fulfill its
responsibilities for con dﬂcu.ng and acdministering snerzy reilatad mangower
cavelsgment orograms &t Argenne, 23 well 4&s at 26€ neacquariars, in
industrial laboratories and in several ceveloping csuntries.
3y
17 selectad, the Argonne Zivision of Educatisnali ?rograms would be

<

a>s1gned administrative respons1b1|1t/ for ANL programs funded as edu-
catiznal and 'training efforts by OOE and other agencies at both domesti
and internaticnal levels. This would provide a wide range of programs for
college and university participation under a Denmartrent of Inergy orogran
aimed at stimulating faculty and stucent develcopment.

~ - i - < P | - - y v < -~y = - Ve
ine Civisizn's researcn zarticizaticn 2rsgrims inavoive univarsyiy Tacuily
-~ ' e - - o a2 . -y - oo . . . . 1 - -
nembers and studants from a2 variety of scisntific disciplines in anergy-rziated
N ) - PR I Al amtapmdaea - -
=zga3rch under Ine guidanca 7 Argsonne sCianlists ind 2nginesrs.
Thaa @ : ~ PR dnw- - N I o3 m - Vo - u = Y.
tns o trp2ining oregrams consist of Taculty instiltytes, worksneos ird Ticuity
2 e . - - ~n : - . - 4 - i~
stucant scianca 2xreriments., ne division z273C conducts <Infarence 3t.dsnis.
! ] P S RPN & - - -da VL A T hapmmy VoA DR -
nger “ne 31uszices ¢F tha Intarnaticznal Aicmic Inercy Agency, tne U.S. Ag2
- A LI - < =1 ~ - - 1 - — - .;"" ',.. PR < : -
for ‘ntarnzticnal Tevelzocment znd fne ULS. Dezértment 27 Zrerzy, the civisizInon
. : At me Y .. : - YV - - - : P - - - : :
ceclme ingreisingiy i1Ctiv2 a Ing Zaveiliment ind 2IniotsTraliin o7 Tratatng Iou
a . , ®
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for engineers, sciantists, and tachnical managars from devellgoing naticons.
G .
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Particinants Suring 71 1280
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P (R AR a ) _\Jg
adin Naadll BN} - -
[l 2;2/



Solar tnergy Research Institute

The Solar Energy Research Institute (SER[) was created out of the Solar
Energy Research, Development and Demonstration Act of 1974 tc take the lead in
supporting the MNational Solar Snergy Program and to assist in the establishment
of the industrial base necessary for the widespread, early utilization of solar
energy. In #Harch 1977 the Energy Research and Development Administration (ncw
sart of DOE) evaluated many proposals for SERI and announced that SERI would bde
managed and operated at Golden, Colorado, by the Mid-West Research Institute.
an independent, noun-profit organization. SERI formally began operations on
July 5, 1977, and saw its budget double from $12.7 million in fiscal year 1978
to about 325 million in fiscal year 1979.

SERI's responsibilities through 1985 heve evolved to include:

- conducting solar research, development, and related
activities;

- supporting DOE in the management of domestic and inter-
national programs in solar research, development, and
demonstration;

- assistirg the Federal Gevernment in the formulation of
national solar energy policies, plans, and strategies;
’

- contributing to the establishment of a solar energy
industrial base that will foster the widesgread use
of solar tachnologies; and

- cperating as the lead center for research in the National
hotovoltaic Pregram (the Jet Propulsion Laboratory in
Pasadena, California, is the lead center for applicaticns).

To achieve these goals SERI has embarked on a wide range ¢f research, train-
ing and information dissemination programs in zhotovoltaics, bio-mass, wind,
active solar heating and cooling, passive solar technology, industrial process
heat, solar thermal techncly v, ccean systems, 2nd solzr energy storage. [n add-
ition, SERI nas established Solar Energy informeticn Jatz Bank, Solar zducation
Data Base, a state Solar Incentives Study crogram, and a bi-monthly Sclar Law
Reporter. Cooperative solar programs with South Korea,
{taly, Israel, Australia, Japan and 3razil are managed by
5100 mitlion U.S.-Saudi Arabian SOLERAS program.

e
t::

bi

ali, Spain, France,
SERI as well as the

One of the mcst interesting projects at ScRI is the development of a hand-
book of agriculture applications of solar energy. Aimed at the developing coun-
tries, this handbook analyzes state-of-the-art alternative energy sources in terms
of their suitability for agricultural end uses such as pumping and drying. Anc-
ther project at SERI 2ntails the field testing ora now methcdclogy for 2valuating
“he solar potentiai of rural villages.



THE LAWRENCE BERKELEY LABORATORY (LBL)

LBL is a large physical laboratory facility and building complex Jccated
adjacent to the Berkeley Campus of the University of California. The laboratory
is managed by the University of California and is a prime contractor to the U.S.
Department of Energy. There are approximately 3,200 employees at the laboratory
among them some of the most outstanding scientists and engineers in the world
including seven Nobel Laureates.

LBL has been in existence for 50 years and has contributed extensively t»>
the advancements in physics, chemistry, many branches of engineering, computer
science, biology, medicine and economics.

During the past few years since 1975 LBL has undertaken to extend its sci-
entific and technical expertise into the area of building science. This move
was greatly accelerated due to the combined lack of in-depth knowledge, national
institutional commitiment and the pressing need for information occasioned by
the very sharp use in energy costs during the 1970's.

At the present time L3L has developed a team of some 50 building experts
in a wide variety of specialties covering both the technical and institutional
aspects needed for a comprahensive energy efficient building program.

Besides physical facilities for measursment and data gathering L3L has ap-
plied its past experience in computer science to the problem of developing a
computer program as an analytic tcol with which detailad studies of the snergy
certformance of builaings can be executad. This program known as OCE-I and its
follow-up DOE-I1 was first used by the stats government of Califecrnia as its
primary analytical capability to support its recently prcemulzatad energy con-
sarvation building codes.

LBL has, in acdition, experts dealing with specializad problams of the
developing countries and is therefore an ideally sui
AlD in its orogram of energy efficiency in buiiding

Ta
ted institution to assist
s Tor the ASEAN regicn.

D. ASEAN Lead Agency

The lead institution for the overall ASZAN project implamentaticn w
L.I.P.I. (an Indonesian acronym for the Indcnesian [nstitute of Sciences

Among other things, L.I.P.[. has developed a keen rapport with specific
Ministries serving the energy and environmental scisnce fields within the ASEAN
country groups.

Organizationaily, L.[.P.[. covers the wide range of energy interests includ-
ing biological research to ccal jasification, and saveral sroto-type technologies
for charcoal substitution. The varicus departures “rom petroleum use nave in-
cluded research to utilize [2il-In11, a rapid maturing wcod as a fuel source.



Tneir interest in fluidized bed combustion chambers is given highest pricr-
ity both for utilization of low grade coals, lignites, as well as the anviron-
mental affacts of de-suifurization of gases that the iimestcone catalyst grovides.

developed as a semi-autonomous agancy recorting directiy to the
hey are structured as follows:

L.I.2.1
Prasident.
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£. Participant Training & Selection Process Coal Training

At+tached in Annex I is a "Unijverse" of course material availabie to

A+
ASEAN coal training. It is the starting point Tor designing an effective
coal training program.

2

The coal training will start during the spring semester 1982 and will be
offered to 28-30 candidatas, or approximately 6 candidates from each member country.
In view of some difficulties to assemble 30 caandidates during the spring semester,
a fall course may be opened to provide additional flexibility. AID/ST/EY will
nrovide a clearinghouse function and will evaluate courses. They will also par- .
ticipate or the Selection Committee, providing cross-referencing with other en-
ergy related training programs within AID,

Selection of Participants for SERI Solar
and 3iomass rechnology/Water Pumping

farly in the implementation period, LIPI will notify the ASEAN Secretariat (and
attending delegates from the ASEAN countries) that applications for participant
training for the solar energy/water pumping short course will be accepted through
the designated period.

Because of the short time period and the intensive nature of the program, it is
expected that individuals selected will have substantial experience with the field
supervision or management of water pumping and rural development projects. Practical
axperience with rural works, agricultural planning, and/or energy production and
distribution will be preferred. The project coordinator will review the narticipant’s
applications along with a select committee composed of staff from SERI, AID, and |
Argonne.,

Curriculum Identification and Course Material

Tne emphasis on this course will be ¢n the rapid dissemination to irrigation and
rural olanning professional of practical design tcols, information on low-cost
duradle system configurations, and the additional management informaticn reguired to niar
and execute renawable erergy projects. The curriculum wiil de developed to meet
these specific neads. An effort #i1l be made o meel the specific needs of in-
dividual sarticipants, through small-grcup discussions, trouble-shooting seminars, and
visitsto a variety of demonstraticn and commercial installaticns.

The candidates will submit their applications to their specific employers and so
on through the nisrarchy of review procedures, A1l must be proficient in &nglish,
The selaction will assure that women will not be excluded from participating.
However, no quota for the attendancs of women will be set.

-

F. Social Analysis )

To generalize and attempt to lump the many cultural structures indirect-
1y affacted by change to shifting fuel sources is far bayond *he r2ach of this
project paoer.

Yowever, social and political structures within the ASEAN countries 4o not
aopedr to pose grexl resistance to ch.age witnin so-called traditional fuel re-
sources. Thailand, Philippines and Halaysia are presently exnloring altternatives
to their rural fue) sources as well as developing a wide range o7 technoisgizs
wnich amen fully <2sted will provide an array of fuels or enerzy scurces or

substitution,



The training and research demonstrations envisioned under this project
incorporate technologies which directly benefit smallholders and have a great
potential for direct application for agriculture use.

In this approach, given the wide selaction of technical activities com-
bined within the available resources, the alternative fuel sources suggested
within the scope of training will most likely receive their final test at tne
farm-leval. In no case does there apgear t0 be a cultural or sccial varrier
reluctant to the acceptance of the new technologies.

G. Technical Aspectis

a. Solar Thermal Applications

Solar thermal technology entails using concentrating solar collectors to
~roduce thermal anergy, i.e., steam or other forms of heat. 7This neat cen then
be directly convarted into electrical or mechanical anergy, industrial srocess neat
applications or advancad solar neiting and cooling, utility or cnsite electricity
generation, irrigaticn sumping, resgectively.

Thre2 classes of systems are under development by the Soiar Thermal °rogra
at S.E.2.1., each oriented towards scecific epplicaticons. These include: linear
concentrators (parabolic trough  and hemispherical bewls), parizbolic df >nes
and helicstat receiver systems. A;piicafions for linear systems ;vCIUde solar
heating and ccoling, irrigation pUmMING, and ﬂ’duQTQQ ature industrial prccass

) —

neat. Applicatizns for the carabolic dwsn inciude small cnrrun1,/ :nd romcte
elactric systems and small scale hightemperature grocass heat. The nalicstiat/
central receiver concant is aimed tcwards onsite cogeneration, regowerscd and
stancalane bulk alectric pewer generating 5/ste“s and sotardrijen vuels
orocducticn processes.,

The technical feasisilizy of sclar therma! has been esiadlished since early
in this centiry. For instance, a parzbolic sclar powerad zrinting press Has
cdemonstratzd at she 1273 Paris Zxpesition and 2 paratelic trough solar irrigaticn
sump was sperating in Egvot in 1213,

Tne serriars to the wiqes;read soilization oF salar thermal systems inciuce:
cost, reliabilizy, durability, znd serformence. Stucies ¢ive strcng sugtort £S
tne Selief that theses Sarriars can Se overccme. The Sclar Thermal 2rogram in
this orojact w#ill embarx on a course of acticn which emgphasizes res2arcnh witnin
the Lrop1ca1 envirorment and cdevelcgment to imoreove performance, latoratery
suosyst tasting to verify cdesign adeﬂuaC/ figid zesis to cemonstirale sysiams-
leval re11ﬂb 11;/ anc urabi]it/, znd the estaplisnment 27 a3 viable marnufacturing
industry to zraduce low-cost concentrators and sther sub-systams.

Sresantly, field sxperiments nava Sesn canduciasd Sy the Unifversity of Sciznce
Panang with equizment d*nat:d by Japan c¢r Franca.
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b. Photuvoltaic

With the advent of the space program and the use of nhotovoltaic for instant
conversion of the sun's rays to electrical (direct current) energy, photovoltaics
have become increasingly more attractive for lowhead pumping 8s production costs
are reduced. Recent breakthroughs in photovoltaic {(P.V.) manufacture and sub-
sequent development of cheaper =electrical storage systems (batteries) may soon
provide LDCs with viable alternativesto small internal combustion engines.
Photovoltaic solar cells, as opposed to conventional collectors which convert
solar radiation into heat, produce electricity directly. This simple, solid
state device holds the promise of long operating life with a minimum of maintenance.

Solar cells are connected and are often placed into a sealed glass or
nlastic modules. Any number of modules, each of which might deliver 12 watts,
are positioned into a rigid frame to provide a specific power rating. The
arrays are arranged at the specific site to form a field which meets the
electrical requirements.

Since solar cells only deliver power during daylight hours, a photovoltaic
system requires storage (usually a battery system) if power is to be supplied
at night or during cloudy weather conditions. Also, the cells require power
conversion by an inverter to change the 2C to AC current.

Perhaps one of the mecst immediate applications for this particular tech-
nology is providing power to remote areas where there is no power grid or
other electric sources are too costly. In the United States photovoltaics
are finding wide agplications for roadside telephcnes, ocean navigaticn buoys,
ard forest fire stations. The technology of photovecltaic conversion is well
developed, but large-scale application is hampered by the high price of solar
cells. [In recent years, however, the price has been significantly readuced,
and extensive R&D is underway to develop automated, efficient production
processes which will reduce prices further still. This is the underlying
solar arrays. Presently, many universities including the University of Science,
Penang, Malaysia ares engaged in silicion crystal axperimentation; the heart of
one type of photovoltaic ind the major cost element.

Solar Thermal Systems (active systems)

Active systems generaliy use a collector, consistingof an absorpticn plate
that transfers the sun's heat tc a working fluia, and a translucent cover plate
that prevents re-radiation of heat to the exterior. Insulation at the back of
tne collector retards energy losses there. Collectors are available for less
than $190/sq. ft., but installation costs may increase this to 335 to $50/sq. f:.
A typical home in the U.S. of 2,000 sq. ft. reguires 500 to 700 sg. ft. of
collector.

Storage is required if the thermal! znergy collected during sunlight hours
is to be usad at night and in times of overcast conditions. 'Water is generally
used 31s the storage medium for liquid systems, and rock beds store heat for air
systems. Cooling can be handlad by absorption chillers similar to those in gas-
fired refrigerators. The econcmics of these solar cooiing devices generally ars
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not currently competitive except in commercial sizes. The higher working tempe-
raturas they require call for mcre expensive compcnents than those needed for
space heating.

The utilization of solar energy for generating low-temperature neat is at
the present time technically feasible and economically viable for producing hot
water. Where electric resistance heating rates are nhigh, thermal lowtemperature
utilization is also economically attractive for cooling of buildings. All the
active, passive, and hybrid systems hold high promise for the future when
conventional fossil fuel pricing and availability are taken into account.



The costs of =nhis projsct will total Sl.4 million of which $1.0 miilien wi
be provided by AID and approximately 3$400,0C0 will te provided b; the ASEAY
councries. The project expenditures will cover a thrae vear rericd, bu%
he okligated through a iect agreement detween AID~ROI and wil

fhe]

i
a PASA arrangement to th . Department of Zrnergy Ior implemen
Table 4 reflects th
The local currency <o
counterpart costs of

for participant traini

0]
'3

actad budgets and costs by component and inpuk,
are those estimated to cover incidential costs,
arch facilities, computer time and suppcrt costs

l—‘Hm

raboratories will be provided through a AID-DCE PASA

Services of U.S.
These funds will cover the (U.3. procurament c¢f:

arrangement,

- Services and adaption of mino* selar ecuipment;
- travel of participants Zor training, workshers and conferences;
- instructors, facilities and per dism costs of seminars and trainin
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WATER PLMPING

DETAILED FINANCIAL PLAN

H

15 ASEAN participants at SER
(

Tnternational travel (32,500 =ach)

(=]

.S. Air Travel
SERI per diem (3534/day for 18 days)

Per dienm for field visits ($562/day
for 7 davs)
SERI staff cost

SERIL workshop preparation, zround
transgort, publications, etc.

Preliminary (Oct. 1981) SERI Site Selection

and System Intagration Consultancy (2
person, 3 weeks each to Malaysia, Indonesia,
Thailand, and the Philippines)
3aseline Energy Usage + IZnergy Resource
Data Collection
Eaergy System Hardware Purchases (3.5 &
3 10,000/%W)
2,3%d PV system $40,200
2.3KW 3Anserokic Digestor 3ys-
“a2m includeswediflizd incerral
combustion engine & pump
but exclusive 0of local
labor and feedsteck
handling facilities) 16,000
2.3xW Biomass Casifier (in-
clyding electric generator
alternator & AC gpump but ex-
- )

"20,000



Yardware shipping and delivery $ 10,000
dardwars installation and troublesthooting 12,000
Hardware performance data nonitoring and
logzing systens 10,000
Adaptive WD at SERI 18,000 $17 0,000
SERI Folleow-up Comparative Economic and Engineering
Analysis of Alternative Pumping Configurations 15,000
Tvaluaticn of Demonstration Project 20,000
ASEAN-U.S. Solar Conference (funds for private
participants will be sought from non-AID
J.5. government agencies)
ASZAN participation $ 10,000
6 U.S. participants (airfare
and per diems only) 13,300
Conierence costs 12,589 40,8990

TOTAL $333,220




Financial Analysis
- Estimated Budget and Budget Options for Conduct of a Course and
On=The-Job Training Prcgram on the Coal Fuel Cycle

1. Course-Related Costs Course Length (weeks)
8 10 12
Direct Costs (@ $20,000/week)a $160,000 $200,000 £240,000
Stipend Costs (@ $27/day)®
25 participants 37,800 47,250 56,700
50 participants 75,600 94,500 113,400

TOTAL COURSE COSTS

25 participants 197,800 247,250 296,700
50 participants 235,600 294,500 353,400

Length of 0-J-T (months)
2 &

2. On-The-Job Trainee (Cqsts
Stipends (@ $33/day)"
25 participants 49,500 148,500
50 participants 99,000 . 297,000
Books (@ $100/participant)
25 participants 2,500
50 participants d 5,000
Travel (@ $200/participant)
25 participants 5,000
50 participants 10,000
Training Fees (@ $200/mo)
25 participants 60,000
50 participants 120,000
On-Job-Training Placement
25 participants 6,000 24,000
50 participants 12,000 48,000

TOTAL 0-J-T COSTS

25 participants 123,000 180,000
50 participants 246,000 312,000

3. Total Cost Options

On-The-Job Training Period Course Length (Weeks)
Months Participants 8 10 12
2 25 320,000 370,000 419,700
50 481,000 540,500 599,400
6 25 377,000 477,250 476,000
50 595,600 654,500 713,400
a Basad on current costs for operating International Atomic Energy Agency (IAEA) courses at

Argonn2 MNational Laboratory (ANL). This cost included staff and administrative effort for
course development and implementation, money for lecturers, and site visit costs.

b Based on current stipend paid to course participants oy IAEA.

Based on current stpend paid to 0-J-T Fellows by National Reszarch Council,

Average one-way airplane ticket from ANL to O-J-T location.

Qa ¢



FINANCIAL PLAN

ENERGY CONSERVATION IN BUILDINGS

A.  TWO YEAR PROGRAM

Persannel

[. U.S. Experts: Scientist/Engineer, Program Leaaer,
Buildings Ccmputer Specialist

54 Person Weeks at $2,000/week*
$108,000
II. Singapore Lxperts: tngineer, Architect, Code Official
Computer Specialist, Economist,
Program Leader
125 Perscon eeks at $1,100/week
$§137,5Q0

8. COMPUTEZR FACILITY

$70,C00

C. MEASUREMENTS AND DATA REDUCTION SYSTEHM
$8,000

0. TRAVEL

[. U.S.: 5 Person RoundTrips - U.S. to Singagors
$20,000
[l. Singapcre: 2 Perscn Trips znd 3 perscn months per dien

$12,000

€. ASEAM COMFcREMNCE

I. Travel » $10,000

[[. Facilitias : $10,375

*all exgensing is fully overheaded



Personnel (U.S.) 3108,000

Travel U.S. Experts 20,000
Travel Singapore Experts 12,000
Measurements/Data Reduction 3,000
Conference 10,000

$158,0CC

Singapeore
Personnel $137,500
Computer Facility 70,000
Conference 10,375

$§217,875



Vi IMPLEMENTATION

Coal Training Implamantation Schedule

The imolementation for tha orooosed project Malicws:
Circulation of Training Curriculum in ASEAN October 1, 1931
ASzAN Seleciion of Specific Coursa Topics November 15, 1631
Ccuntry tomination of Training Participants Cecember 1, 1981
U.S. Raview of Nominees January 15, 192
Finalization of Participant Selzction Fabruary 1, 1832
Par=icinants Cepart ASZAN for Training Course March 1, 1932
Training Coursz Ends and CJT begins April 7, 1622

0JT a2nds z2nd o2articipants retfurn to ASCAM
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i SCHEDULE

WAT

The implementation schedule

”

Sclar Pumping Phase

Prepare drafit =Zraining curriculum 2ctcber 1, 1981

SERI Site Selection Censultancy October 23-Nowv. 7, 19:
AID presents curriculum to ASEAN at

US-ASEAN Energy Conference October 19-30, 1681
Nominaticn of ASEAN Participants January 230, 1932
Final training preparations completed april 15, 1332

ASEAN Participants complete course Junz2 1, 19282

Solar Demonstration Phase

Site selecticn (country) January 30, 1922
Tnstall raesource monitoring equipment Tebruarv 13, 1382
Tinalization of technologies and size to

be testead April 20, 1332
Tinalize reseazrch objectives and methodology April 30, 1632
Finalize instizutional user arvangements znd

specific site June 1, 1982
Receive preliminary resource monitoring daza Juls 15, 1382
Complete engineering desizn august 30, 1982
Initiate procurement for solar equipment Auzust 3C, 13232
Complete SZIRI adaptive 2&D January 27, 1223
Complate procurement (eguipment dispatched

to ASEAN region) March 30, 1932
Complete egquinsment installaticn and cammence

operations Junes 1, 1233
Complete initial phase of demonstration, testiing

and data collections October 20, 1233

Assemble and analvze
rapo

cperational data and
prepare interin Z

~ -~ el -

Seminar for U.S. 25t rasults aad on

LTS K - - : e o~ :

ASZAN intarest in future .5, private sector

K] 1., Y e} ISR
involvement March 32, 12:4

BEST AVAILABLE


jmenustik
Best Available


ASEAN-U.S. SOLaR CONFEREUNCE

Identifv conference location and select conference da

Prepars preliminary conference schedule and topics

) .

Tinalize conferance scheduls and topics
Identify privata sector participants

Selact U.5. and ASEAN panelists to prepare papers
for presentation

a1

Arrange financing for private secto narticipants
Papers due to conference coordinator

Interim report on demvanstration project due
Conferencsa

Tollow-up neetin
reprasentatives wi

4]
T n
f e

Lo

private sector
2 =

T =
U . =
% ASZAN countearjar

V2]

February 1, 1932

April 15, 1282

(See course)

July 15, 1982

December 31, 1982

January 30, 1933
June 20, 1933

Cectober 30, 1933

November 20, 1983

2nd week, Decawmb2’

1283

T 2n

June 35, 13




WHLEMENTATION PLAS TASK T TASK IT TASK ITL TASK IV TASK V. TASKE VI

[spected Time for
Cotig vz ron 4 we..s IERURR & v chs 24 weeis 16 veeks 24 wcels

fersonnel Technical
(ualifications and
Humbier of [eoson
weeks (P4)

PL Program Leaders FL-6 FW FL-2 P PL-2 PU CO-2¢ 1!

: I ! Ci-2 P
L0 Computer Expert EN-1 PV =301 [ SRR Y] Le-24 1y A !

f

C

-2 0y
I Enyincer/Scientist tn-12 ! [t vy AR-6 1Y ! {C-1fw
1C Economist/Lngineer 2-US -5 P PL-6 W
(F buildin, lude 5-%ing TR A 2108 14 U5

(TR AR

4 vieeks

I TESK VII]

& veels

-1 f¥
-4
FE-2 T

FL-1 PY
AMR-1 PR
-1
EC-5 W

TESK X

4 wosts

ce-2 py
0C-2 e
-2 0w
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L-1 W
-¢
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K

C-1 U

TASY X1

4 weeks

rL-2 P
(F-2 i
AR-2 W
[M-2 Py

Offictal a-S1ng 50 Siny C-us 1-4% 2-Us 3-U¢ 1-Us 3-us
AR Architect/ 1 US Y-sing A-'oinn fi-ning -5ing S-%ing =S £-Sing
Aralyst 18 Sing 4-Sing 7-ASEAR?
facility Support Required
conr-Cowputer Required
PEAS-Yeasuremant
"7 Instrumentation
Prta Peduction System- :
OATA kcne (Cip corr MOAsS  conp core e copr cone nong tone (0P Site
foesitility DETR Heeded
(verscas Travel
Requined 1 PL-5 1 (0-2 Mo. 1 [ ‘
KWorking 1 th-1 Ho. LiL--Sing  Hene Hone Lone Kone henz2 1 1 PLLEL
ftays Sine--LLL Nore : LLL--Sing 1 [H--Sin
LLL--Sing 1 AR

BEST AVATILABLE

*nclu-
ded in
confeyent
cosls.
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VII Monitoring and Evaluation

implementation of this project will be monitored by the Chief,
Energy Development Division, USAID/Jakarta and the Coodinator, ASZAN
Programs, USAID/Manila.

The Project will be backstopped in AID/W, Program Coordination and
Support, ASIA/PD with assistance from the Energy Advisor, ASIA/TR and
the Development Support Bureau's Office of Energy (0S/EY).

Since the 1ife of project is only three years, with major scheduled
activities to be undertaken in the last two years, only one evaluation
is scheduled for this project. An end of project evaluation will take
place during the last quarter of FY 1984, That evaluation will assess
the adequacy of project inputs, achievement of project outputs, and
measure the degree to which the project purpose and end-of-project-
status have been realized. That evaluation will also examine the degree
to which the information generated by the project is influencing energy
consumption patterns of the countries involved, and will make recom-
mendations concerning additional or alternative uses of the information
and/or the generation of additional information/activitiesfor possible
future applications.

The evaluation team will be comprised of one or two persons familar
with energy consumption and utilization (possibly from AID/W), and a re-
presentativeof ASEAN. Other members may be added as deemed necessary.
The scope of work and tentative budget for the evaluation are as follows:

1. Coal Training:

a, Evaluate quality of participants, adequacy of training,
and potential impact based on jobs of returning trainees.

b, Evaluate contribution of program to defining follow-
un of technical assistance and training.

2. Conservation

a. Evaluate contribution to policy making on energy
demand management,

b. Evaluate usefulness of computer model in Singapore
and whether other ASCAH countries are adapting it.

3. Yater Pu~ving

a. Evaluate performance of systems installed

b, effectiveness in accelerating RD&D efforts

c. Success in stimulating interest in domestic and
U.S. manufacturing

4, Implementation

a. Assess roie of Secretariat

b, Assess feasibility of multi country/component
projact

¢, Assess ‘inkages with AID dilateral programs



Cost Estimate

Energy Expert
ASEAN Rep. (exclude Salary)
Misc., cther costs

TOTAL

s 12,000
2.500
500

$ 15,000




ANNEX I
PRELIMINARY COURSE OUTLINE



Module C.4

Module C.5

Non-Flectricity Related Coal Consumption (19 lectures)

4.1

4.2

4.3

4.5
Coal

Residential and Commercial Sector
4.1.1 Technologies - Space Heating

1.2 Technologies - Water Heating and Cooking
1 Environmental Considerations

3

1.4 Economic Considerations

1.5 Energy Efficiencies

1.6 Conservation Practices
dustrial Sector

2.1 Technologies

2.2 Technologies

2.3 Technologies

2.4 Technologies - Other
2.5 Environmental Considerations
2.6

2.7

2.8

ans

3.1

3.2

3.3

3.4

npo

4.
4
4,
4,
4,
In
Primary Metals
Chemical .
Glass and Concrete

° °

. L]

Economic Considerations

Energy Efficiencies

Conservation Practices
ransportation Sector
Technologies and Energy Efficiencies
Environmental Considerations
Economic Considerations
Conservation Practices
power and Training Needs

4.
4
4
4
4.
4,
4,
4.
T
4.
4.
4.
4.
Ma

Consumption for Electrical Generation (24 lectures)

5.1

5.2

5.3

5.4

Boiler-Fired Power Plants

1 Technologies - Boilers

2 Technologies - Turbines ard Generators

3 Technologies - Stack Gas Cleaning

4 Technologies - Heat Dissipation Systems
5 Environmental Considerations - Air

6 Environmental Considerations - Land

7 Environmental Considerations - Water

.8 Economic Considerations - Air

9 Economic Considerations - Land

1 Economic Considerations - Water

1 Energy Efficiencies

ined Cycle Power Plants

1 Technologies

2 Environmental Considerations

3 Economic Considerations

4 Energy Efficiencies

1 Cell and MHD Power Plants

1 Technologies

2 Environmental Considerations

3 Economic Considerations

A Energy Efficiencies
¢ .
1

2

3

DD—‘O

Technologies
Environmental Considerations
Economic Considerations



Module C.6

Module C.7

Module C.8

Module C.9

(8,
o

5‘

[ap]
o
[+ 1}
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Conservation Practices
Manpower and Training Needs

Conversion Processes (11 lectures)

— 0

DO OO TIOYOY Oy
- L] - ] [ L]
= OO~ 2NNy =

Technologies = Gaseous Fuels
Technologies - Liquid Fuels
Technologies - Solvent Refined Fuels
Environmental Considerations = Air
Environmental Considerations - Land
Environmental Considerations - Water
Economic Considerations = Air
Economic Considerations - Land
Economic Considerations - Water
Energy Efficiencies

Manpower and Training Needs

Siting Considerations for Coal Consumption and Conversion

B N R R R N |
- - L) - - L)
0O~ YO S PN =

Facilities (8 lectures)

Air Use Considerations

Land Use Considerations

Water Use Considerations
Socio-economic Considerations
Atmospheric Dispersion Models
Thermal Plume Models
Alternative Site Analysis-I
Alternative Site Analysis-II

Benefit-Cost Analyses (9 lectures)

WO~ O aon) e

Purpose and Overview

Obtaining and Quantifying Technological Data Impacts
Obtaining and Quantifying Environmental Data Impacts
Obtaining and Quantifying Economic Data Impacts

Obtaining and Quantifying Manpower ard Training Data Impacts
Obtaining and Quantifying Energy Efficiency Data Impacts
Integration nd Comparison of Benefit and Ccst Impacts-l
Integration and Comparison of Benefit and Cost Impacts-II
Benefit-Cost Analyses as a Near-term and Long-term Planning
Tool

Organization Roles and Staffing Requirements (9 lectures)

9.1

9.2

Governmental Role

9.1.1 Research and Development
9.1.2 Regulation

9.1.3 Staffing Requirements

Industries' Role

9.2.1 Production

9.2.2 Research and Development
9.2.3 Staffing Requirements



Work Sessions

Module C.1

Module C.2

Module C.3

Module C.4

Module C.&

9.3 Utilities' Role

9.3.1 Production

9.3.2 Research and Development
9.3.3 Staffing Requirements

Introduction and Background (5 work sessions)

l.a Review of Energy Supply and Demand Scenarios for World and
Each ASEAN Country

1.b Review of Coal Resources for the World and Each ASEAN
Country

1.c Projections of Needs Versus Availability for Each ASEAN
Country and Calculations of Impact Sources and Levels

Coal Exploration and Extraction (6 work sessions)

2.2 Review of Technologies

2.b Country-Specific Presentations on Feasible Technologies

2.c Continuation of 2.b

2.d Review of Economic and Environmental Considerations

2.e Country-Specific Presentations on Significant Economic and
Environmental Considerations

2.f Continuation of Z2.e |

Coal Transportation and Benefication ( 6 work sessions)

3.a Review of Technologies

3.b  Country-Specific. Presentations on Feasible Technologies

3.c Continuation of 3.b '

3.d Review of Economic and Environmental Considerations

3.e Country-Specific Presentations on Significant Economic and
Environmental Considerations

3.f Contiruation of 3.e

Non-Electricity Related Coal Comsumption (9 work sessions)

4,8 Review of Residential and Commercial Sector Technologies
4.b Country-Specific Presentations on Feasible Technologies
4.c Continuation of 4.b

4.d Review of Industrial Sector Technologies

4.e Country-Specific Presentations on Feasible Technologies
4.f Continuation of 4.e

4.9 Review of Economic and Environmental Considerations

4.h Country-Specific Presentations on Significant Economic and

Environmental Considerations
4,1 Continuation of 4.h

Coal Consumption for Electrical Generation (12 work sessions)

5.2 Review of Boiler and Stack Gas Cleaning Technologies
5.b Country-Specific Presentations on Feasible Technologies



Module C.6

Module C.7

Module C.8

Module C.9

Review of Economic Considerations of Boiler and Stack Gas
Country-Specific Presentations on Significant Economic

Continuation of 5.e -

- Review of Environmental Considerations of Boiler and Stack

Country-Specific Presentations on Significant Environmental

Review of Heat Dissipation System Economic and Environmental

Country-Specific Presentations on Significant Heat Dissipation
Economic and Environmental Considerations .

1 Conversion Processes °(6 work sessjons)

Review of Gaseous and Liquid Fuel Technologies
Country-Specific Presentations of Feasible Technologies ;

Review of Economic and Environmental Considerations
Country-Specific Presentations on Significant Economic
and Environmental Considerations |

5.c Continuation of 5.b
5.d

Cleaning Technologies
5'e

Considerations
5.f
5.9

Gas Cleaning Technologies
5.h

Considerations
5.1 Continuation of 5.h
5.J

Considerations
5.k
5.1 Continuation of 5.k

" Coal

6.a
6.b
6.¢c Continuation of 6.b
6.d
6.e
6.f Continuation of 6.e

Siting Considerations for®Coal Consuming and Conversion

7.2
7.b
7.C

7.d
7.e

Facilities (5 work sessions)

Review "Case Plant" and Identify Significant Air,’Land,
Hater and Socioeconomic Considerations

Team Presentations on Significant Air, Lane, Water and
Socioeconomic Siting Considerations

Continuation of 7.b .

Mock Computer Runs of a SO, Atmospheric Dispersion Model
Mock Computer Runs of an Afuatic Thermal Plume Model

Benefit-Cost Analyses (4 work sessions)

8.a

8.b
B.c

8.d

Quantification of Technological, Economic, and Environmental
Data Inputs from “Case Plant"

Continuation of 8.a

Country-Specific Presentations on Benefit-Cost Analyses of
"Case Plant"

Continuation of 8.c

Organizational Roles and Staffing Requirements (3 work sessions)

9.2
9.b

9.c

Review of Coal Use Scenarios for Each Country
Country-Specific Presentations on Organizational and
Staffing Requirements

Continuation of 9.b



Discussions

Module

Module

Module

Module

HModule

Module

HModule

c.1

c.2

c.3

C.4

C.5

C.6

C.7

(By Panel of Experts)

Introduction and Background (1 session)

1.4 Coal Utilization Scenarios for the World and ASEAN
Countries

Coal Exploration and Extraction (2 sessions)

2.1 Near-term and Far-term Technologies for ASEAN Countries
2.11 Near-term and Far-term Economic and Environmental
Considerations for ASEAN Countries

Coal Transportation and Benefication (2 sessions)

o3 Near-term and Far-term Technologies for ASEAN Countries

3.1i Near-term and Far-term Economic and Environmental
g Considerations for ASEAN Countries

Non-Electricity Related Coal Consumption (3 sessions)

4.4 Near-term and Far-term Technologies, by Sector, for
ASEAN Countries

4.1 Near-term and Far-term Economic Considerations, by
Sector, for ASEAN Countries

4,911 Near-term and Far-term Environmental Considerations, by

Sector, for ASEAN Countries

Coal Consumption for Electrical Generation (3 sessions)

5.1 Near-term and Far-term Technologies for ASEAN Countries

5.11 Near-term and Far-term Economic Considerations for ASZAN
Countries .

5.711 Near-term and Far-term Envircnmental Considerations for

ASEAN Countries

-

Coal Conversion Processes (2 sessions)

6.1 Ne»r-term and Far-term Technologies for ASEAN Countries

6.11 Near-term and Far-term Economic Considerations for ASEAN
Countries

6.111 Near-term and Far-term Considerations for ASEAN
Countries

Siting Considerations for Coal Consumption and Conversion

Facilities (2 sessions)

7.1 Analysis of Country-Specific Results of "Case Plant"
Presentations
7.1 Recommendations Related to Siting Methodologies



D.

Module C.8

Module C.9

Site Visits

Benefijt-Cost Analyses (2 sessions)

8.1 Analysis of Country-Specific Results of “Case Plant”
Presentations
8.11 Recommendaticns Related to Benefit-Cost Methodologies

Organizational Roles and Staffing Requirements (1 session)

9.i Near-term and Far-term Organization and Staffing
Requirements for ASEAN Countries

(Total of one week or equivalent to 20 sessions)

C.A Extraction and Beneficiation

A.1 Reclaimed and Unreclaimed Surface Mine
A.2 Underground Mine

A.3 Mine-Month Plant

A.4 Beneficiation Plant

C.B Coal-Fired Industrial and Electrical Generating Facilities

B.1 Steel Foundry
B.2 Concrete Manufacturing Plant
B.3 Coal Fired Plant with Flue-Gas Desulfurization

C.C Coal Conversion Facilities

C.1 HYGAS Facility
C.2 Exxon Donor Solvent Plant



ANNEX TI
TASKS CONTINUED (Nos. 5-10)
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ANNEX 11- ADD! TIONAL TASKS FOR ENERGY CONSERVATION IN BUILDINGS

I Task 3. application of nalytic %ools o srototypical Singapore duiliings.
l The purpose of Tasx 3 is w9 goply the computar progran tc 4 drototype
sutiaing.

Task 5. GSefining srocedures ‘or matching comouter Juiputs with building
Gode requrements.

"me zurpose of Task 3 'S %0 assure that the outouis ~'11 e useful 3n ootn
esaniisning ana 3et1s¥yIng iegai regulrements.

Siven tne success Of “he ipove =asks zhe following tasxs may Je ungertixen
Jtven time, resgurces ane desiraptlity

Task ;. oDetarminazion of ne potential reductions n energy use odsed
s
TS,

on tae introduction of anergy 2fficient technologies and strategies !

. Tne purpose of Task 7 15 t0 examirie wnat an de agnieved if ZITS are dp-

slied =0 potn existing byildings 4as well as new duildings. The €27S are cetailed
according o tne dyilding -ype, duilding age sccugant scnequle, ouilding matertals,
specialized micro-climate conaitions and other eng:neer'ng-drcn1tec:ural-onysicd!
zonditions. {Economic and regulatory foatures are to de cunsigered in Tasks /Il
and {X).

7A. Modificatinm of-existing tachnologies and practices
. . including housnkeeping measures.

78. Hew but existing technologies, policies and procadures
for-uringing about greater efficiency in energy use.

an
m
-4
w

1C. Future ensrgy orofiles resulting from deployment of
designed 1n 7A and 78.

Task 3. £conomic Analysis.

. The purpose of Tasx 3 s to examine “he casts, paybacxs, return on
nvestment, tax incentives and Jther ?ros and Cons on tne economic Side
of introoucing more EETS.

! 8A. Defining costs for retrofit of axisting duildings as
well as for new buildings according %0 subsection
ang the characterizations used in Task 7.

86. Calculations of stanaard benefit/cost ratios are provided
- : in terms of payback period 4nd percentage rate of return
on 1nvestment.

8C. Preliminary examination of 1nvolving public ana private
sources for capital generation.

i
| 80, Ffinancial darriers and incentives dare examined.
’ Task 3. Developing tne imolemantation plan.
\

The purpose of Task 9 is 2o develoo 4 olan that could be used 20 imolement

| ine nossible roaas o more efffcient use of energy builaings. 3Sasides providing
sucn possibilities for Singapore similartties anc dtfferences setween tne 41¢-
ferent ASEAN countries would be nignlignted from tne %ecanical, economic, argant-
. zationail ana social view points.

9Ah. CLxamination of adequacy of extsting aublic ang private seczcr
organizations and institutions for oroviding ang promylgating
1nformation anc 'mplementing and ennanced energy <onsesvation
crogram.

98. Suggestions for institutional and organizational innovaticns
needed to accomplisn €75 m;lementation :ncluding inter-
ASTAN cooperation.

9C.  Clatalytic role of USA{D ano cther international organizations
such as the sdarld Banx.

Tasx_10. Jefiring the precedents and 2s:iblisning the demonstration conceot.

The purpose of Task 10 is to present the justifications, conceotualtzaticn,
expected denefils choice of duilding and equiosment, maasurement procedures, imee
taple for sresentation of results, the overal! costs and personnel requirements
‘ncludatng ooth public ana private sector involvements.

10A. Definirg the need for nénds on demonstration in
both retrofit and new ouildings.

108, Factors for determining building site and demons=
tration E£ITS.

10C. Define costs, personnel ano schedule of major
milestones.

1. Measurement procedures and conaition with local
officials, utilities and eguisment manufacturers.

10E. Particigation of other ASEAN countries in the
actual on-site demonstration 'n terms of training
] ang assistance.

Tasx_ii. Transferring accomolishments of study and demonstration planning
acquirec 'n Singapore to other ASEAN priicipants.

The purnose of Tase il ¢ to ser ‘nts place 3 usefy! information excnange
Jrocess ~nere the spectai »rcolems of the 21€ferent 35IAN zerivg-sants zan ce
4SSeSSeC 432°'nst S1ngagore Siucy anc cemonsiratlon olan.

L1A. Cefining now ASEAN zariicisation can de aprUmizec
Thrcugn Ihe $iudy AnC JEMONSIratich.

ieview 0¢ soeccal crooiems resuliing ‘rom zifferant
. congtllong, -egulations, argantzatona: tnérastruc-
tJre anz engineer'ng on :ne sarious ASIAN,

N
I

..0. lonfereace for ASIAN camttctrants summariTiag accom-
, s1rshments.




ANNEX ITI
CHECKLIST OF STATUTORY REQUIREMENTS



A.

CHECKLIST OF STATUTORY CRITERIA

PROJECT CHECKLIST

GENERAL CRITERIA FOR PROJECT

1.

Country Resolution Unnumbered; FAA Sec.
653(b): Sec. 634A.

(a) Describe how Committees on Appropri-
ation of Senate and House have been
or will be notifed concerning the
project;

[s assistance within (Operational
Year Budget) country or internatio-
nal organization allocation reported
to Congress (or not more than $1 mil-
lion over that figure)?

FAA Sec. 611(a){1). Prior to obliga-
tion in excess of $100,000, will there
be (a) engineering, financial, and
other plans r cessary to carry out the
assistance and (b) a reasonably firm
estimate of the cost to the U.S. of
the assistance?

FAA Sec. 611(a){(2). If further legis-

Tative action is reguired within recip-
ient country, what is basis for reason-
able expectation that such action will

be completed in time to permit orderly

accomplishment of purpose of the assis-
tance?

FAA Sec. 611(b); Country Resoluticn Sec.
501. If for water or water-related land
resource construction, has project met
the standards and criteria as per the
Principles and Standards for Planning
Water and Related Land Resources dated
October 25, 19737

A.

GENERAL CRITERIA FOR PROJECT

The project was included in AID's
1981 Congressional Presentation.

Congressional notification of an

FY 1981 authorization of the pro-
ject will not be necessary.

Yes.,

Yes,

The project incorporates a component of
training pilot and demonstration activ-
ities intended to test and adapt rural
energy technologies as well as disse-
mination of techniques throughout the
ASEAN countries.

No further legislative action is re-
quired.

N/A.
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FAA Sec. 611(e). If project is capi-
tal issistance (e.g., construction),
and all U.S. assistance for it will
exceed $1 million, has Mission Director
certified and Regional Assistant Admin-
istrator taken into consideration the
country's capability effectively to
maintain and utilize the project?

FAA Sec. 209. Is project susceptible
of execution as part of regional or
multilateral project? If so, why is
project not so executed? Information
and conclusion whether assistance
will encourage regional development
programs?

FAA Sec. 601(a). Information and
conclusions whether project will
encourage efforts of the country to:
(a) increase the flow of international
trade; (b) foster private initiative
and competition; (c) encourage dev-
elopment and use of cooperatives,
credit unions, and savings and loan
associations; (d) discourage monopo-
1istic practices; (e) improve technical
efficiency of industry, agriculture
and commerce; and (f) strengthen free
labor unions.

FAA Sec. 601(b). Information and con-
clusions on how project will encourage
U.S. private trade and investment abroad
and encourage private U.S. participation
in foreign assistance programs (includ-
ing use of private trade channels and

the services of U.S. private enterprise).

FAA Sec. 612(b); Sec. 636(h). Describe
steps taken to assure that, to the max-
imum extent possible, the country is
contributing local currencies to meet
the cost of contractual and other
services, and foreign currencies owned
by the U.S. are utilized to meet the
cost of contractual and other services.

N/A.

Yes. Under ASEAN, five countries will
benefit from component specific infor-
mation and experience in energy saving
techniques.

Since this is essentially a training
and demonstration activity the pro-
ject will not in and of itself affect
international trade or strengthen
free labor unions. However, planned
conservation activities will improve

A1l of the offshore procurement fi-
nancad under this project is expected
to be from the United States.

ASEAN and Indonesia, the lead country
will contribute to the costs of this
project exceeding 25 percent. There
are not U.S. owned local currencies
available for this project.



B.

10.

11.

12.

FAA Sec. 612(d).

Does the U.S. own

excess foreign currency of the coun-
try and, if so, what arrangements
have been made for its release?

FAA Sec. 601(e).

Will the project

utiftize competitive selection proce-
dures for the awarding of contracts,
except where applicable procurement
rules allow otherwise?

Country Resolution Sec. 521.

tance 1s for the production of any
commodity for export, is the commodity
1ikely to be in surplus on world mar-
kets at the time the resulting pro-
ductive capacity becomes operative,
and is such assistance likely to cause
substantial injury to U.S. producers
of the same, similar or competing com-
modity?

FUNDING CRITERIA FOR PROJECT

1.

Development Assistance Project Criteria.

If assis-

No.

The

N/A.

project is not for this purpose.

The remainder of the question is there-
fore not applicable.

FUNDING CRITERIA FOR PRGCJECT

a.

FAA Sec. 102(b); 111; 113; 28la.

Extent to which activity will

(a) effectively involve the

poor in development, by extending
access to economy at local level,
increasing labor-intensive pro-
duction and the use of appropriate
technology, spreading investment
out from cities to small towns

and rural areas, and insuring wide
participation of the poor in the
benefits of development on a sus-

tained basis, using the appropriate
U.S. institutions; (b) help develop
cooperatives, especially by technical

assistance, to assist rural and
urban poor to help themselves to-
ward better 1ife, and otherwise
encourage democratic private and
local governmental institutions;
(c) support the self-help efforts
of developing countries; (d) pro-
mote the participation of women

(a)

The research and training compo-
nent of the project will indirect-
1y involve or benefit the poor by
increasing through an energy sub-
stitution effect and local resour-
ces to be redirected to the ASEAN
nations' development. The water
pumping coumponent will involve the
rural poor in testing and adapting
technologies as well as in the
means of disseminating them in
order to improve each countries
energy system and enhance prospects
for rural development.

This is essentially a project in-
volving main ASEAN efforts toward
better use of renewable energy.

The technologies involved, if pro-
ven practicable, will help the role
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in the national economies of dev-
eloping countries and the improve-
ment of women's status; and (e)

utilize and encourage regional co-
operation by developing countries?

FAA Sec. 103, 103A, 104, 105, 106, 107.
[s assistance being made availabie:
(include only applicable paragraph
which corresponds to source of funds
used. If more than one fund source

is used for project, include rele-
vant paragraph for each fund source).

(4)(106) for technical assistance,
energy, research, reconstruction, and
selected development problems; if so,
extent activity is:

(a) technical cooperation and dev-
elopment, especially with U.S. pri-
vate and voluntary, or regional and
international development, organiza-
tions;

(b) to help alleviate energy problem;
(¢) research into, and evaluation of,
economic development process and tech-
niques;

(d) reconstruction after natural or
manmade disaster;

(e) for special development problem,
and to enable proper utilization of
earlier U.S. infrastructure, etc.,
assistance;

(f) for program of urban development,

especially small labor-intensive enter-
prises, marketing systems, and financial

or other institutions to help urban
poor participate in economic and social
development.

(5)(107) Is appropriate effort placed
on use of appropriate technology?

of women through less labor require-
ments.

(d) A successful renewable energy pro-

gram should lead to emulation in
this region.

Yes. See below.

(b) The project specifically directed
to the alternative uses of energy.

c) No.
(d) No.

(e) No.

(f) No.

Yes. Development with application of
appropriate technology and direct sub-
stitution of abundance resources for
petroleum products is the essence.
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FAA Sec. 110(a). Will the recip=

ient country provide at least 25%
of the costs of the program, pro-
ject, or activity with respect to
which the assistance is to be fur-
nished (or has the latter cost-
sharing requirement been waived
for a "relatively least developed"
country)?

FAA Sec. 110(b). Will grant cap-
1tal assistance be disbursed for
project over more than 3 years?

If so, has justification satisfac-
tory to Congress been made, and
efforts for other financing, or

is the recipient country "relative-
1y Teast developed"?

FAA Sec. 281(b). Describe extent
to which program recognizes the
particular needs, desires, and
capacities of the people of the
country; utilizes the country's
intellectual resources to encour-
age institutional development;

and supports civil education and
training in skills required for
effective participation in govern-
mental processes essential to self-
government.

FAA Sec. 122(b). Does the activ-
ity give reasonable promise of con-
tributing to the development of
economic resources, or to the in-
crease of productive capacities

and self-sustaining economic growth?

Yes

No. N/A

Insufficient renewable energy and the
drain current fossil fuel imports
placed on the ASEAN economies are se-
rious constraints to rural development.
The training and demonstration activ-
ities financed by this project will
seek to alleviate this problem. A1l
project components will be implemented
by ASEAN through the selected lead
countries in other local institutions,
such as the universities.

Yes

Development Assistance Project Criteria (Loans Only).

a.

FAA Sec. 122(b). Information and
conclusion on capacity of the
country to repay the loan, at a
reasonable rate of interest.

N/A
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FAA Sec. 620(d). If assistance N/A
is for any productive enterprise

which will compete with U.S. en-

terprises, is there an agreement

by the recipient country to pre~

vent export to the U.5. of more

than 20% of the enterprise's an-

nual production during the life

of the loan?

3. Project Criteria Solely for Economic Support Fund.

a.

FAA Sec. 531(a). Will this assis- N/ A
tance support or promote economic

or political stability? To the ex-

tent possible, does it reflect the

policy directions of Section 1027

FAA Sec. 533. Will assistance under N/A
this chapter b2 used for military, or
paramilitary activities?
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INITIAL ENVIRONMENTAL EXAMINATION

Project Location: ASEAN - Regional

Project Title: ASEAN - Energy Cooperation
Funding: FY 81 Granf $1.0 million
Life of Prpject: , 3 years

IEE Prepared by: g/ﬂiéé; C{ﬂ/ 4/,‘/_/224’/’/./

MZchael C. DéMetre'

Environmental Action Recommends:

Section 216.2(B) of AID Environmental Rules and Regulations
(Regulation 16) specifically single out Research Projec*s as those
that normally would not have a significant effect on the human
environment. The following examination indicates that this project
is no exception. A negative determination is therefore recommended,

Concurrence:

DATE
Assistant Administrator, Bureau for Asia
(Approval/Disapproval of Negative Determination)
VRS ]
(' \ \
Approval - M§g<j> ¥’ 1S VAAL
T !
Disapproval: \P
T
1% Adw i35)

Date




Identification of Project

Project Gescription

The nroposad project is a two year grant to begin in FY 81.

The purpose of the Project is to establish training in coal technology,
solar and energy conservation in buildings and applied research capability
within the ASEAM countries. A1l energy topics provide for substitution
effects in conventional energy resources appropriate to the needs of the
rural poor. This purpose is to be achieved thru technical assistance,
training, seminars, commodity assistance, monitoring and evaluating the
performance of the three project components. The Project will further
assist the ASEAH nations by the creation of a conventional and non-
conventional energy committees to develop a total ASEAN energy policy.

ldentification and Evaluation of Environmental I[mpacts

As the attached impact evaluation schedule indicates, this Project
does not have a forseeable, significant effect on the human environment.
Direct impacts from the sub-projects and secondary impacts from the
disemination of applied research findings to rural villagers are predictably
insignificant. Tnis Project will have a positive impact on the health
environment by transfer of sound environmental consideration for coal mining,
" transportation and prevention of air pollutants. The environmental effects
of activities carried out under this Project are negligible.

Recommendation for Environmental Action

Based on the above discussion and on inspecting the attached
Input Identification and Evaluation Form and in accordance with AID's
environmental rules and requlations this Project clearly merits a Hegative
Determination. Therefore, it is recommended that no further environmental
analysis be carried out for this Project (i.e. environment assessment Or
impact statement) and that the threshold decision indicate a Negative
Determination.
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IMPACT IDENTIFICATION AND EVALUATION FORM

1/ Impact Identif%;ation
Impact Areas and Sub-areas- and Evaluation=

A. LAND USE

1. Changing the character of the land through:

a. Increasing the population - - - - - - - - N

b. Extracting natural resources- - - - - N

c. Land clearing = - = = = - = = = = - - - - N

d. Changing soil character - - - - = - = - N

2. Altering natural defenses - - - - - - - - = . N

3. Foréc]osing important dses -------- __N
~—a@7 Jeopardizing man or his works - - - - - - - N

B. WATER QUALITY

1. Physical state of water - - - - - - - - - - ' N
2. Chemical and biological states - - - - - - N
3. Ecological balance - - - - = = = = - = -~ N L

C. ATMOSPHERIC

1. Air additives = = = = = « = = = = =~ = = = N
2. Air pollution - - < - = = = == == == - "
3. Noise pollution - - - = = - = = - = = =~ N

0. NATURAL RESOURCES

1. DiVersion, altered use of water - -~ - - - N

2. Irreversible, inefficient commi tments - -

See Exnlanator Hotes for this form

Use the following symbols: N ﬂg_environmenta] impact
L - Cittle environmental impac
M - Mogerate environmental impact
H - High anvironmiental impact
U - Unknown envirgnmental impact

rol—
~ S~




Page 4 of 4

IMPACT IDENTIFICAf}ON AND EVALUATICN FORM

E. CULTURAL
1. Altering physical symbols - - = = = = - = = = N
2. Dilution of cultural traditions - - - = = = - N

E. SOCIOECONOMIC

1. Changes in economic/employment patterns - - ves

2. Changes in population - - - - - - - = - = = N

3. Changes in cultural patterns - - = = - - - L
G. HEALTH

1. Changing a natural environment - - - - - = N

2. Eliminating and ecosystem element - - - - - N
H. GENEPAL

1. International impacts - - - = - - = = = = = N

2. Controversial impacts - - - - = = = = - - = N

3. Larger program impacts - - - - - - - - - = N

4
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SOLAR ANDBIOGMASS TECHNOLOGY/WATER PUMPING COURSE CURRICULM

Part 1

BACKGROUND INFORMATION

I. Survey of Energy Demand

A. Low-temperature needs
1. Water heating

2. Crop drying
3. Pre-heating for industrial process air and liquids
4. Space heating
5. Desalinization
B. Middle and high-temperature applications
1. Process steam
2. Cottage industries (brick-firing, metal-working, etc.)

3. Central industrial facilities (manufacturing, ore-
reduction, smelting, etc.)

4. Air Conditioning and refrigeration
C. Shaft Power
1. Irrigation
2. Grinding
3. 0Oil-pressing
D. Electricity
1. Lighting
2. Refrigeration
3. Motors for domestic and light industrial use

4. Industrial processes



II. Survey of the Renewable Energy Resource Base and its Utilization

A. Solar Radiation
1. Forms and Availability

2. Energy Density and its application to different demands
changing the energy density through concentration, storage,etc.

3. Measuring the Seolar Insolation

a. measurement devices for constant or intermittent data
collection

b. devices for recording, storing, and summing radiation
data for system design and sizing.

B. Biomass Resources
1. Forms and Availability
a. Forest products wastes
b. ag residues
Cc. primary growth trees

d. dedicated fuelwood forests (especially fast-growing tropical
species)

e. annual tree-crops
2. Energy Density and its Application to Different Demands
and Heat Needs
Densifying low-3TUs fuels for higher applications

3. Measuring the Available Resource Base and its current rate
of utilization

a. field surveys on energy usage for energy, soil enrichment,
and small scale cottage industry

b. measuring controlled yields for tree-crops and biomass
plantations

c. aerial survey and Landsat techniques for low-cost
biomass estimation



C. Wind Energy
1. Availability, including seasorality of supply

2. Relationship of wind strength andavailable power for
conversion to electrical or mechanical work

3. Measuring the Available Wind Resource
a. initial site survey techniques
b. specific data collection at likely sites
c. extrapolation from known data

III. Technologies for Converting Renewable Resources into Useful Work

A. Solar Insolation by Thermal Conversion
1. Flat-plate collectors
2. line-focusing concentration collectors {troughs)
3. point-focusing concentration collectors (dishs)
B. Solar Electric Conversion
1. Photovoltaic cells
a. single=-cell silicon
b. polycrystalline and amorphorous silicon cells
c. ribbon and thin-film technologies
2. Photochemical conversion
C. Biomass Thermal Conversion
1. Direct combustion
2. Fluidized bed combustion
3. Biomass Gasification and Pyrolysis
D. Biomass Chemical Conversion

1. anaerobic digestion ({biomass generators)



a. different designs--KVIC, Chinese, plug-flow, etc.
b. above and below ground reactor design and durability

c. chemistry of digestion and effects of change in feed-
stock -

d. conversion of gas to mechnical power through a modified
internal combustion engine.

E. Wind Energy Conversion
1. horizontal axis machires
2. vertical axis units

3. mechnical vs. electrical power output--design
considerations _



PART 11

APPLICATION QF RENEWABLE ENERGY TECHNOLOGIES TO WATER PUMPING

I. Design Considerations for System Sizing and dptimization

A. Water Resource Base
1. underlying aquifier (pumping head)

2. quality of water at various depths (ppm dissolved solids,
salinity, etc.)

B. Water Demand
1. Irrigation of Crops
a. quantity per hectare/unit time

b. seasonal fluctuations in demand for alternative
cropping patterns

c. time of day water demand patterns

d. seasonal fluctuations in precipitation and/or avail-
able ground water

2. Drinking Water for Local Residents and Livestock
a. time of day of demand
b. quantity demanded, including seasonal fluctuations
c. storage facilities available

3. Domestic and Tight. industrial Usagé

C. Renewable Energy Resource Base (including daily and seasonal
fluctuations)

Solar
1. Insolation

2. Biomass
3. Wind Energy

D. Local Infrastructure for Technology Adaptation, QOperation,and
Maintenance

E. Local Capacity for Financing the Purchase, QOperation, and
Maintenance of Water Pumping Units



III.

B.

I1. General Design Considerations for Using Renewable Energy

Technologies to Power

Water Pumping

A. The Intermittent Nature of the Power Source

B. The High Capital Cost of the Power Source, Coupled with
Low or Non-existent Operating Costs

C. Coupling the Available Qutput (DC power or Shaft Power)
with Commercial Pumps

D. Matching the Daily and Seasonal Pattern of Water Demand with
the Output of the Renewable Energy Technology

Specific Design Considerations for Individual Renewable Enegéy

Technologies to Power Water Pumping Units

A. Photovoltaic Cells

Sizing the Array

Calculating Average Daily Electrical Output for
a Given Insolation Pattern

Extracting the Maximum Available Power from the Array
Alternative Design Configurations for Low-1ift Appli.
Alternative Design Configurations for Deep-Well Sites
Battery Storage vs. Water Storage

Designing for multiple uses of the photovoltaic system
when water pumping is not required

Solar Thermal Systems

1.
2.

Selecting the proper size of collectors

Alternative approaches to Tracking of Concentrating
Collectors

Alternative Design Configurations for Converting
Thermal Energy to Electrical Energy for Water Pumping

Iernative Gonfiquratips fogoGonuestipanfingna’
t Experience on the Reliabilit and Durability
g¥rgg?arE¥ﬁermal Powered Irrigation gystems and

Generator Sets




C. Anaerobic Digestion
1. Feedstock requirements for Alternative Designs

2. Operation and Maintenance requirements for alter-
native designs

3. Maintaining maximum gas output

4. Coupting gas output to internal combustion engines
to power water pumps

5. Current experience on the performance, reliability,
and durability of Water pumps powered by biogas
generators

D. Biomass Gasifiers
1. Selecting the feedstock
2. Advantages and costs of densification of feedstock

3. The output gases of alternative gasifier configurations

4. Converting the output producer gas to mechancial
power for water pumping

5. Operation and maintenance of a small-scale gasifier

6. Recent design developments to increase efficiency
and decrease required operation and maintenance

IV. Economic Analysis of Alternative Water Pumping Technologies

A. Capital costs of similar 2.5 - 5 HP units

B. Operating costs of alternative configurations

C. Reliability and Durability

D. Off-the shelf components vs. custom designed units
E. System design costs

F. Costs of setting up manufacturing facilities for alter-
native technologies

G. Estimates of costs of alternative configurations in 1985
and 1990



VI.

H. Costs of storing water vs. storing thermal or electrical
energy

I. Maintenance in Remote sites
J. Training requirements for alternative designs

K. Planning the projects and developing legitimate costs
estimates

L. Collecting data for the design of future units

Stand-Alone vs. Interconnected Pumping Systems

A. Design Problems
B. Economic considerations
C. Calculating the importance of system reliability

Trends in Current Research and Installations for Small-Scale

Water Pumping Installations

A. Minimizing resistence to water flow
B. Minimizing start-up demands on the energy source
C. Accommodating fluctuations in the output of the power source

D. Extracting maximum power from an intermittent energy source
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SUMMARY

A training program in coal for ASEAN technical managers to be presented at
Argonne has been prepared. The outline for a formal training course is
given in Appendix A. It is ten weeks Tong. It consists of 50% lectures,
30% work sessions, 10% discussion periods, and 10% site visits. Typically
70% of the course input would come from the private sector and the
remaining 30% from the public sector and academia. Costs have been
developed for 8, 10 and 12 week courses, on-the-job trainingnébtibhswé?AtWO
to six months, and for 25 to 50 participants. The cost ranges from

$320,000 to $713,000.

However, the recommended option is a ten week course for 30 to 32
participants, a convenient number for Argonne's training and housing
facilities. A six month on-the-job training period is recommended for
approximately one-half of the participants. Under this recommendation the
cost is estimated at $365,000. A variant on this recommendation 1is an
extension of two weeks for detailed site visits to provide for those
participants who would not go on to on-the-job training. The cost for that

variant is estimated at $416,000.
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INTRODUCTION

The decoupling of oil prices from thei~ production costs and linking prices
to the estimated costs of synthetic substitutes, by OPEC, in 1973-1974 has
had a dramatic impact on the economies of all countries dependent on this
0il. The Association of Southeast Asian Nations (ASEAN) has not been
impacted by the OPEC oil action as most other countries because of
indigenous o0il and natural gas resources. However, in order to more
efficiently and effectively utilize these limited resources, these nations
intend to increase their use of indigenous coal resources, thereby freeing
01l and natural gas resources for use by the transportation and industrial
sectors and for exporting in order to achieve a more favorable
balance-of-trade. However, these countries will require transfer of
information to enable them to formulate optimal strategies for utilizing
coal, and to then implement those strategies. An appropriate model for the
transfer of such knowledge is the on-going technical assistance program in
nuclear manpower development carried out under an Agreement for Cooperation
between the Government of the United States and the International Atomic

Energy Agency Training Program.

As a starting point, a training course, such as described in Appendix A, on
the economic, environmental and technological aspects'of the entire coal

fuel cycle is proposed for mid and senior level technical managers from
utilities, industries, research institutes and governmental agencies

working with coal technologies. The purpose of this initial course would
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be to familiarize these lead technical people with the major economic,
environmental and technological 1{ssues for each of the coal fuel cycle
technologies: exploration, ‘extraction, processing,  transportation,
consumption and conversion. Country-specific issues would be identified
and discussed in order to tailor the course to the specific needs of ASCEAN

members,

Although this training course will provide an excellent foundation for
transferring knowledge relevant to the coal fuel cycle, on-the-job
training programs should ftollow the :courses so that the participants can
obtain practical experience applying this knowledge to particular relevant
problems, techniques or methodologies under expert supervision. In

addition, more specialized ‘training courses might be required.

THE INITIAL COURSE

A proposed outline for an initial course can be found in Appendix A. This
course is designed to give mid to senior level managers of scientists and
engineers a broad exposure to the economic, environmental and technological
considerations of the coal fuel cycle. In addition to addressing issues
relevant to exploration, extraction, processing, transportation,
consumption and conversion, the course also covers methodologies relevant
to siting of coal burning and conversion facilities and benefit-cost

analysis for factoring in and weighing the various considerations.

The course will consist of roughly 50% lectures, 30% work sessions, 10%

discussion sessions and 10% site visits. The lectures will be given
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primarily by U.S. experts from the private and public sector. Typically,
about 70% of the lectures would come from mining companies (Peabody Coal),
utilities (Commonwealth Edison), energy companies (Conoco, Exxon),
transportation companies (I11inois Central-GUAC), engineering consultants
(Bechtel, Gibbson-Hi11), national coal and gas associations, industry
sponsored research organizations (Electric Power Research Institute of Gas
Technology) and industries (lJ.S. Steel, Allis Chalmers, Foster Wheeler and
Dow Chemical). The remaining 30% of the lecturers would come from energy
R&D laboratories (Argonne National lLaboratory, Pittsburgh Mining Center and
Pittsburgh Energy Téchno]ogy Center), the government (Departments of
Energy, Commerce and Interior) and academia (University of Southern
ITTinois, Massachusetts Institute of Technology, and University of
Pittsburgh). ‘

The work sessions are designed to provide an opportunity for the
participants to assimilate and apply knowledge gained from the lectures to
reference cases. Whenever possible, the reference cases will be designed to
allow the participants to focus on issues specific to their own countries.
Team presentations of the findings from specific reference case problems
will also be a part of the work sessions. Such presentations will be
followed with discussion sessions led by experts to provide feedback on the
conclusions reached by the various teams in order to provide a more long
lasting understanding of country-specific issues and methods for dealing

with these issues.
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Finally, there will be several site visits to mines, coal conversion
facilities, and <coal consumption facilities. This will allow the
participants to actually see the various technologies in operation and the
associated problems. These site visits will also provide the opportunity

to ask specific questions of people working with the various technologies.

Argonne would provide a course leader with experience in international
energy training who would be responsible for development of the course
content, selection of outside resource persons, and the daily
administration of the program. It would also provide leaders for each
section of 13-16 participants who would provide individualized technical
counseling, conduct work sessions, and otherwise assist the course leader.
They would be supported by a clerical staff which is experienced in support
of international energy training and which is attuned to working with

persons from varying cultural backgrounds.

Argonne has housing on-site available for international training. The
facilities consist of four room apartments of three bedrooms, two
bathrooms, and a Tliving-dining-kitchen room for 3-6 participants.
Recreation and meal service is avajlable on-site. Bus transportation
off-site would be provided. In 1982, the housing is available from March

to June.

COURSE LENGTH

Depending upon the background and level of the course participants, the

course can vary from 8-12 weeks. The outline presented in Appendix A is
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based on ten weeks; however, this can be altered to the decrease or
increase the depth of coverage of each of the coal technologies. The
background and experience of the participants and the strength of the
countries' present coal wutilization program should be the determining
factors 1in selecting the course length. Generally, the greater the
experience and the more active the coal utilization program, the longer the
course length should be since the need for specific information will
increase accordingly. For those countries that do not have active coal
utilization programs perhaps a shorter course length of four weeks would be
appropriate. The outline in Appendix A could be revised to have the first
four weeks as overview for participants from these latter countries,
followed by eight weeks of more detailed discussion of each technology area
for those participants from countries with active coal wutilization

programs .

FOLLOW-UP TRAINING

The general purpose and intent of the proposed follow-up training must be
better defined. If the purpose is to generally expose the trainee to the
broad aspects of a few relevant areas of the subject field, then a one to
two month assignment at a representative facility should be adequate.
Difficulty 1in placing the trainees is anticipated since accommodation of
the trezinee for such a short time will be considered by the training
organization as an uncompensated expense. Direct financial reimbursement

to the receiving organization for that added expense will add significant



costs to tie follow-up training placement activities. For ; one to two
month on-the-job training activity, subsistanc® costs can also be
anticipated to be higher than those of the training course period since
individualized, short-term accommodations for lodging and meals would
probably necessitate motel/hotel accommodations and restaurant meal

subsistance rates which would undoubtedly be higher.

If the purpose of the follow-up training is to provide the trainee with
in-depth practical experience in a relevant area of the subject field, then
follow-up training periods of approximately six months would be more
appropriate. Although the total cost per trainee would be greater, certain
economies could be realized. First, the training organization could place
the trainee into a working .group and could expect to get some benefit from
the efforts of the trainee. The expected return in six menths in all
likelihood should be sufficient to induce the training organization to
eliminate any requirement for financial compensation. Second, due to the
longer assignment period, the trainee could probably find lodging in a
modest furnished apartment or rooming house and would be better able to
make boarding arrangements or secure lodging with cooking facilities.
Thus, the monthly subsistance rates for the follow-up training period would

probably be of the same order as those of the training course period.

Similar travel costs from the training course location to the follow-up
training location and from there to the point of departure from the country

would be experienced in either case.
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An alternative to the arbitrary assignment of ‘all trainees for follow-up

training 1is to reduce the number of such assignmenis to selected

individuals who are nominated by the sending country based on the specified

real néed and who are approved by a selection committee and the receiving
organization based on their judgement of the trainee's qualifications and
ability to assimilate the training. This approach has several advantages.
First, it should decrease the number of training requests from individuals
with no technical need who have managed to get an approval for the long
stay in the United States. Second, it reduces the exposure of the U.S.
government and the placement organization to claims of inept placement of
inadequate trainees into working organizations when true benefits to the
sending country will not be derived and unjustified disruption to the
training organization could  occur. Since many of the organizations that
will be solicited for such placement will be privately owned, poor quality

trainees would certainly be unwelcome.

PARTICIPANT SELECTION

The course would be designed to handle a minimum of twenty and a maximum of
fifty participants. The participants should be selected on the basis of
position, background, experience and English comprehension. Applications

should be designed to include the following information:

1. Vital statistics -- name, age, sex, marital status, date of birth,
place of birth, home address, work address, nationality, contact in

case of emergency.
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2. Educational background -- institutions, Tlocatiocns, major fields,
degrees, years attended.

3. [Imployment history =-- name and addresses of employers, titles of
positions held, years of service.

4. Description of relevant work experience.

5. List of publications.

6. Statement of objectives in taking the training course.

7. Description of any follow-up training desired -- including definition
of prirary objective to be achieved and explanation of how training
will be applied in future career and/or country's benefit.

8. Statement certifying adequate English language proficiency.

9. Certified statément of good health.

10. Certification by authorized Government official as to accuracy of

statements on application and approval of planned activities.

Minimal standards for participant acceptance to the training course should
be established and adhered to for course design to be effective. Unless
this is done, serijous mis-matches of course content and trainee capability
may result. Therefore, the course designers should be included on the
selection committee to identify technically appropriate candidates. Those
who will have the greatest likelihood of employing their knowledge when
they return to their country should be selected. Selection of candidates
should occur about two months before start of course so a final iteration
of course design can be made to better the match of participant capability
and course content. Certified statements of good health must accompany
applications to protect the U.S. Government, sponsoring institution, and
cooperating organizations from undue liability. A major medical insurance

policy should be supplied for each participant fcr the same reason.
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BUDGET

~ Appendix B contains budget considerations and funding requirements for
various course and follow-up training scenarios. Course presentation costs
are estimated to be about $20,000/week of presentation. This cost includes
course design, development, presentation, graphic art work, lecture art
reproduction, amenities, secretarial support, and laboratory overhead. The
participant subsistance of $27/day is based on double occupancy at ANL
lodging facilities. A higher subsistance can be anticipated if the
participants are housed off-site and Tlow-cost eating facilities are

unavailable.

RECOMMENDATIONS

Our recommended option is a ten week course for 30 to 32 participants, a
convenient number for Argonne's training and housing facilities. A six
month on-the-job training period is recommended for approximately one-half
of the participants. Under this recommendation, the cost is estimated at
$365,000. A variant on this recommendation is two weeks extension for
detailed site visits to provide for those participants who would not go on
to on-the-job training. The cost for that variant is estimated .t

$416,000.
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APPENDIX A
PRELIMINARY COURSE OUTLINE

Economic, Environmental and Technological Aspects
of the Coal Fuel Cycle

Introduction and General Background (7 lectures)

Introduction and Overview of Course

Role and Mission of U.S. Agency for InternationalDevelopment
Types and Characteristics of Coal

Geological Considerations and Distribution of Coal Resources
Patterns of Energy Supply and Demand in ASEAN Countries
ASEAN Coal Resources

Legal Considerations of Coal Acquisition
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Coal Exploration, Extraction and Beneficiation (11 lectures)

2.1 Exploration Technologies and Energy Efficiencies
2.2 Exploration Environmental and Economic Considerations
2.3 Extraction Technologies and Energy Efficiencies
2.3.1 Surface Mining
2.3.2 Underground Mining
2.3.3 Reclamation
2.3.4 Mine Safety
2.4 Environmental Considerations
2.4.1 Surface Mining and Reclamation
2.4.2 Underground Mining and Reclamation
2.5 Economic Considerations
2.5.1 Surface Mining and Reclamation
2.5.2 Underground Mining and Reclamation
2.6 Beneficiation Technologies
2.7 Manpower and Training Needs

Coal Transporation (10 lectures)

3.1 Within and Near Mine Transportation
3.1.1 Technologies and Energy Efficiencies
3.1.2 Environmental Considerations
3.1.3 Economic Considerations

3.2 Away from Mine Transportation
3.2.1 Technologies and Energy Efficiencies
3.2.2 Environmental Considerations
3.2.3 Economic Considerations

3.3 Management of Transportation

3.4 Manpower and Training Needs



Module C.4

Module C.5
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Non-Electricity Related Coal Consumption (19 lectures)

Technologies
Environmental Considerations

4.1 Residential and Commercial Sector
4.1.1 Technologies = Space Heating
4.1.2 Technologies - Watar Heating and Cooking
4,1.3 Environmental Considerations
4.1.4 Economic Considerations
4.1.5 Energy Efficiencies
4.1.6 Conservation Practices
4.2 Industrial Sector
4,2.1 Technologies ~ Primary Metals
4.2.2 Technologies - Chemical
4.2.3 Technologies - Glass and Concrete
4,2.4 Technologies = Other
4.2.5 Environmental Considerations
4.2.6 Economic Considerations
4.2.7 Energy Efficiencies .
4.2.8 Conservation Practices
4.3 Transportation Sector
4.3.1 Technologies and Energy Efficiencies
4,3.2 Environmental Considerations
4.3.3 Economic Considerations
4.3.4 Conservation Practices
4.5 Manpower and Training Needs
Coal Consumption for Electrical Generation (24 lectures)
5.1 Boiler-Fired Power Plants
5.1.1 Technologies - Boilers
5.1.2 Technologies = Turbines and Generators
5.1.3 Technologies - Stack Gas Cleaning
5.1.4 Technologies - Heat Dissipation Systems
5.1.5 Environmental Considerations - Air
5.1.6 Environmental Considerations - lLand
5.1.7 Environmental Considerations - Water
5.1.68 Economic Considerations - Air
5.1.9 Economic Considerations - Land
5.1.10 Economic Considerations - Water
5.1.11 Energy Efficiencies
5.2 Combined Cycle Power Plants
5.2.1 Technologies
5.2.2 Environmental Considerations
5.2.3 Economic Considerations
5.2.4 Energy Efficiencies
5.3 Fuel Cell and MHD Power Plants
5.2.1 Technologies
5.2.2 Environmental Considerations
5.2.3 Economic Considerations
5.2.4 Energy Efficiencies
5.4 Electricity Transmission and Distribution
5.4.1
5.4.2
5.4.3

Economic Considerations



Module C.6

Module C.7

Module C.8

Module C.9
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5.5 Conservation Practices
5.6 Manpower and Training Needs

Coal Conversion Processes (11 lectures)

Technologies - Gaseous Fuels
Technologies - Liquid Fuels
Technologies - Solvent Refined Fuels
Environmental Considerations - Air
Environmental Considerations - Land
Environmental Considerations - Water
Economic Considerations - Air
Economic Considerations - Land
Economic Considerations - Water

0 Energy Efficiencies

1 Manpower and Training Needs
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Siting Considerations for Coal Consumption and Conversion
Facilities (8 lectures)

Air Use Considerations

Land Use Considerations

Water Use Considerations
Socio~economic Considerations
Atmospheric Dispersion Models
Thermal Plume Models
Alternative Site Analysis-I
Alternative Site Analysis-II
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Benafit-Cost Analyses (9 lectures)

Pyrpose and Overview

Obt2ining and Quantifying Technological Data Impacts
Obtaining and Quantifying Environmental Data Impacts
Obtaining and Quantifying Economic Data Impacts

Obtaining and Quantifying Manpower and Training Data Impacts
Obtaining and Quantifying Energy Efficiency Data Impacts
Intearation nd Comparison of Benefit and Cost Impacts-I
Integra+1on and Comparison of Benefit and Cost Impacts=II
Benefit-Cost Analyses as a Near-term and lLong-term Planning
Tool
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Organization Roles and Staffing Requirements (9 lectures)

9.1 Governmental Role
9.1.1 Research and Development
9.1.2 Regulation
9.1.3 Staffing Requirements

9.2 Industries' Kole
9.2.1 Production
9. 2 2 Research and Development
9.2.3 Staffing Requirements
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9.3 Utilities' Role

9.3.1 Production
9.3.2 Research and Development
9.3.3 Staffing Requirements

Introduction and Background (5 work sessions)

l.a Review of Energy Supply and Demand Scenarios for World and
Each ASEAN Country

1.b Review of Coal Resources for the World and Each ASEAN
Country

1.c Projections of Needs Versus Availability for Each ASEAN
Country and Calculations of Impact Sources and lLevels

Coal Exploration and Extraction (6 work sessions)

a Review of Technologies

b Country-Specific Presentations on Feasible Technologies

.c Continuation of 2.b

d Review of Economic and Environmental Considerations ..

e Country-Specific Presentations on Significant Economic and
Environmental Considerations

2.f Continuation of 2.e

Coal Transportation and Benefication ( 6 work sessions)

3.a Review of Technologies

3.b Country-Specific Presentations on Feasible Technologies

3.c Continuation of 3.b

3.d Review of Economic and Envirconmental Considerations

3.e Country-Specific Presentations on Significant Economic and
Environmental Considerations

3. Continuation of 3.e

-

Non-Electricity Related Coal Comsumption (9 work sessions)

Review of Residential and Commercial Sector Technologies
Country-Specific Presentations on Feasible Technologies
Continuation of 4.b

Review of Industrial Sector Technologies

Country-Specific Presentations on Feasible Technologies
Continuation of 4.e

Review of Economic and Environmental Considerations
Country-Specific Presentations on Significant Economic and
Environmental Considerations

4,1 Continuation of 4.h
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Coal Consumption for Electrical Generation (12 work sessions)

- 5,a Review of Boiler and Stack Gas Cleaning Technologies

5.b Country-Specific Presentations on Feasible Technologies
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Review of Economic Considerations of Boiler and Stack Gas

Country-Specific Presentations on Significant Economic

Review of Environmental Considerations of Boiler and Stack
Country-Specific Presentations on Significant Environmental
Review of Heat Dissipation System Economic and Environmental
Country-Specific Presentations on Significant Heat Dissipation

Economic and Environmental Considerations

Conversion Processes (6 work sessions)

Review of Gaseous and Liquid Fuel Technologies
Country-Specific Presentations of Feasible Technologies

Review of Economic and Environmental Considerations
Country-Specific Presentations on Significant Economic

5.¢c Continuation of 5.b
5.d

Cleaning Technologies
5.e

Considerations
5.f Continuation of S5.e
5.9

Gas Cleaning Technologies
5.h

Considerations
5.1 Continuation of 5.h
5.3

Considerations
5.k
5.1 Continuation of 5.k
Coal
6.a
6.b
6.c Continuation of 6.b
6.d
6.e

and Environmental Considerations
6.f Continuation of 6.e

Siting Considerations for Coal Consuming and Conversion

7.a
7.b
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Facilities (5 work sessions)

Review "Case Plant" and Identify Significant Air, Land,
Water and Socioeconomic Considerations

Team Presentations on Significant Air, Lane, Water and
Socioeconomic Siting Considerations

Continuation of 7.b

Mock Computer Runs of a S0, Atmospheric Dispersion Model
Mock Computer Runs of an Afuatic Thermal Plume Model

Benefit-Cost Analyses (4 work sessions)

8.a

8.b
8.c

8.d

Quantification of Technological, Economic, and Environmental
Data Inputs from "Case Plant"

Continuation of 8.a

Country-Specific Presentations on Benefit-Cost Analyses of
“Case Plant"

Continuation of 8.c

Organizational Roles and Staffing Requirements (3 work sessions)

9.a
9.b

9.c

Review of Coal Use Scenarios for Each Country
Country-Specific Presentations on Organizational and
Staffing Requirements

Continuation of G.b



Discussions
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(By Panel of Experts)

Introduction and Background (1 session)

1.1 Coal Utilization Scenarios for the World .and ASEAN
Countries

Coal Exploration and Extraction (2 sessions)

2.1 Near-term and Far-term Technologies for ASEAN Countries
2.11 Near-term and Far-term Economic and Environmental
Considerations for ASEAN Countries

Coal Transportation and Benefication (2 sessions)

3.1 Near-term and Far-term Technologies for ASEAN Countries
3.11 Near-term and Far-term Economic and Environmental
Considerations for ASEAN Countries

Non-Electricity Related Coal Consumption (3 sessions)

4.4 Near-term and Far-term Technologies, by Sector, for
ASEAN Countries

4.4 Near-term and Far-term Eccnomic Considerations, by
Sector, for ASEAN Countries

4,111 Near-term and Far-term Environmental Considerations, by

Sector, for ASEAN Countries

Coal Consumption for Electrical Generation (3 sessions)

5.1 Near-term and Far-term Technologies for ASEAN Countries

5.11 Near-term and Far-term Economic Considerations for ASEAN
Countries

5.i1ii Near-term and Far-term Environmental Considerations for

ASEAN Countries

Coal Conversion Processes (3 sessions)

6.1 Near-term and Far-term Technologies for ASEAN Countries

6.1 Near-term and Far-term Economic Considerations for ASEAN
Countries

6.111 Near-term and Far-term Considerations for ASEAN
Countries

Siting Considerations for Coal Consumption and Conversion

Facilities (2 sessions)

7.1 Analysis of Country-Specific Resuits of "Case Plant"
Presentations
7.1 Recommendations Related to Siting Methodologies
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Module C.8 Benefit-Cost Analyses (2 sessions)

8.1 Analysis of Country-Specific Results of "“Case Plant”
Presentations
8.11 Recommendations Related to lenefit-Cost Methodologies
Module C.9 Organizational Roles and Staffing Requirements (1 session)
9.1 Near-term and Far-term Organization and Staffing

Requirements for ASEAN Countries

Site Visits (Total of one week or equivalent to 20 sessions)

C.A Extraction and Beneficiation

A.1 Reclaimed and Unreclaimed Surface Mine
A.2 \Underground Mine

A.3 Mine-Month Plant

A.4 Beneficiation Plant

C.B Coal-Fired Industrial and Electrical Generating Facilities

B.1 Steel Foundry
B.2 Concrete Manufacturing Plant
B.3 Coal Fired Plant with Flue-Gas Desulfurization

C.C Coal Conversion Facilities

C.1 HYGAS Facility
C.2 Exxon Donor Solvent Plant



APPENDIX B
Estimated Budget and Budget Options for Conduct of a Course and
On-The-Job Training Program on the Coal Fuel Cycle

Course-Related Costs Course Length (weeks)
8 10 12
Direct Costs (@ $20,000/week)a $160,000 $200,000 $240,000
Stipend Costs (@ $27/day)P
25 participants 37,800 47,250 56,700
50 participants 75,600 94,500 113,400

TOTAL COURSE COSTS

25 participants 197,800 247,250 295,700
50 participants 235,600 294,500 353,400

Length of 0-J-T (months)
2 6

On-The-Job Trainee Cqsts
Stipends (@ $33/day)"

25 participants 49,500 148,500
50 participants 99,000 297,000
Books (@ $100/participant)
25 participants 2,500
50 participants q 5,000
Travel (@ $200/participant) '
25 participants 5,000
50 participants 10,000
Training Fees (@ $200/mo)
25 participants 60, 000
50 participants 120,000 e
On-Job-Training Placement
25 participants 6,000 24,000
50 participants 12,000 48,000
TOTAL 0-J-T COSTS
25 participants 123,000 180,000
50 participants 246,000 312,000
Total Cost Options
On-The-Job Training Period Course Length (Weeks)
Months ~Participants 8 10 12
2 25 320,000 370,000 419,700
50 481,000 540,500 599,400
6 25 377,000 477,250 476,000
50 595, 600 654,500 713,400

Based on current costs for operating International Atomic Energy Agency (IAEA) courses at
Argonne National Laboratory (ANL). This cost included staff and administrative effort for
course development and implementation, money for lecturers, and site visit costs.

Based on current stipend paid to course particigonts by IAEA.

Based on current stpend paid to 0-J-T Fellows by National Research Council.

Average one-way airplane ticket from ANL to 0-J-T location.
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ENERGY

INDONESIA

Summary

Indonesia, as the principal 011/LNG exporting country east >f the Persian -
Gulf, is a chief source of hydrocarbon energy in Asia and the Pacific kasin.
During the past year, Indonesia continued to be a major supplier of crude

0il and refined products to the U.S. Although the amount declined, its
share of total U.S. o1l imports increased. About six percent of U.S. crude
imports come from Indonesia. For the U.S. West Coast, this percentage is much
higher. Indonesian low sulfur crude is preferred for pollution and stability
of supply reasons. Indonesian exports of crude to refineries in Trinidad
also make their way to U.S. customers along with substantial quantities of
low suifur waxy residual fuel oil. As shown in Table 1, oil exports earn
considerable amounts of foreign exchange.

Indones‘a may also become a supplier of LNG to the U.S. Plans still call
for a significant amount of gas to he delivered to Southern California by
the Pacific Lighting Corporation. Indonesia's interest in maximizing oi]
and gas production and developing alternate markets for LNG 1s consistent
with U.S. interests of seeking new forms and stable sources of energy at
competitive piices.

T LTABLE #1

NET FOREIGN EXCHANGE EARNINGS FROM OIL
(in BILLION §)

1977/78  1978/79  1978/80  1980/81 1981/82 (est)

0il net 4.4 4.1 6.7 11.0 12.4

0i1 Production and Trade

In 1980, based on production of almost 1.6 MMBED, Indonesia exported
378,756,600 barrels of crude oil and condensate or an average of 1.035
million barrels per day. This is 7.8% below 1979 exports.

Japan and the United States remain by far the largest markets for Indcnesian
crude oil in 1980, purchasing 55% and 30% respectively. In 1980 Indonesia
acccunted for over 14% of Japan's petroleum imports and about 6% of U.S.
imports. Table #14 shows the destination of Indonesia's crude and condensate

exports.



Annual Total

Daily Average

1972
229

TABLE 2 4
INDONES IAN CRUDE PRODUCTIONM .

(MiTTion barrels)

1975 1976 1977 1978 1979 1980

476.9 550. 4 615.1 596.7  580.4  577.0

1.307 1.504 1.685  1.635 1.590 1.577
TABLE 3

INTONESIAN EXPORTS OF CRUDE AND CONDENWSATE 1972-1980

“(Mil1ion bBarrels)

1973 1974 1975 1976 1977 . 1978 1979 1680

370 379

363 450 484 462 411 379

TABLE 4

INDONESIAN EXPURTS OF CRUDE

(000 Barrels of 011)

Japan
U.S.A.
Trinidad
Australia
Philippines
Brazil
Singapore
Taiwan
Caribbean
New Zealand
Italy
France
Thailand
Korea

TOTAL

206,535.0 54.
114,313.8 30.
25,112.1
9,427.5
6,689.4
£.196.6
4,172.0
2,696.1
2,613:9
909.8
899.4
773.8
299.9
116.3
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378,756.6



"C1) ‘Imports

lnconesia imported 32.9 million barrels of crude oll from Saudi’
trasbia st @ cost of $939 million in 1980. This was refined at
vilacap. Indonesia slsoc imported petroleum products largely
?roT giwait and Singapore. Produect imports in 1980 are listed
:n Table §, *

TABLE §
1980 INDONESIAN IMPORTS OF PETROLEUM PRODUCTS
Amount Value
(barrels) (Million 3)
Jetfuel 2,059,351 89.9
KEIDSENne 7,459,893 320.8 °
cas 0i1l 11,087,733 658.7
siesel 372,364 11.1
Fuel 011 426,940 13.9
ictal 21,4Q§,ESl _ 894.4

Gas Procduction

Indonesia's gas production increased by 6.6% in 1980 and
surpassed onme trillien cublc feet (about 30 pillion cuble
meters) for the first time. This Is the energy equivalent of
about 120 million barrels of oil. The following table shows the
rezic growtn of metural ges production in recent years.

JABLE 6
NATURAL GAS PRODUCTION
(bliiiion cublc feet)
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1979 1980

E

222 312 543 820 981 1046

The government continues to stress the importance of utilizing
gll gas produced. In 1980 78% of produced gas was utilized, up
from the near two=-thirds flared im the mid-1970s. The two
producers of Licuified Natural Gas (LNG), Mobil and Huffco, ate
by far the largest producers of natursl gass’ T

——



Gas_Exports-Liquivied Natural Gas (NLG)

In 1380 quonesia took over from Algeria as the world's laroest exporter

of liguified Natura? Gas (LNG). This is a position Indonesia may well maintain.
In 1981 Indonesia signed two contracts which will {ncrease Indonesia's LNG capa-
city by 80% in the next trhee years. LNG export volumes continued to rise in
1980, up more than one-third over 1979, Export earnings rose even faster to

$2.3 bi17ion. The following table charts the rapid increase in LNG shipments.

Natlonal Enercy smg Petroleum Policy

Until recently Tndenesia's energy policy and petroleum policy
were nearly synonymous. 011 had the dual zole of peing the
nation's prime source of commercial energy and of providing
foreign exchange to finance development. As domestic
consumption of petroleum products has steadily inureased, this
pclicy has evolved.

-= The government has embarked on an ambitious
program to diversify domestic energy sources away
from petroleum to make avallable more of Indonesia's
future oil production for expecrt.

-- Natural gas--inm the form of llqulified natural gas
(LNG) exports--has emerged as a substantial foreign
exchange earner. LNG is expected to maxe an ever
increasing forelgn exchange contribution, perhaps
approaching that of oil exports by the beginning of
the 199Us.

011 will remain at the base of Indonesia's energy policy,
however, and the following are important elements of the energy
strategy.

-=» Exploration and development of Indonesia's o0il
resources i1s encouraged to increase cil production.
The government welcomes forelgn investment to
explore and develop cffshore and more remote onshore
acreage.

-= The government is taklng steps, including the
expansion of refining capacity, to lnsure that
needed petroleum supplies are avallable domestically.

To better cocrdinate energy planning, a National Energy
Coordinatlion Board (BAKOREN) was established im August, 1980,
In addition to the Minister of Mines and Energy, who is
Chalrman, the Board includes the Ministers of Public Werks,
Industry, Defense, Communication, Agriculture, the State
Minlsters of Research and Technology, Development Supervision
and the Environment, State Apparatus Reform and the Directors
General of MIGAS snd Power from the Ministry of Mines and
Energy.



Mioas

The Ministry of Mines and Energy, whieh includes {le
Directorate General for O0il end Gas (MIGAS), -has primary
responsibility for petroleum and enmergy for the government.
MIGAS oversees the basic operations of the Contract of Work
holders--Caltex and Stanvace-and Pertamina. It licenses
companies to operate in the petroleum sector, enforces safety
and environmental regulations, and maintalins stetistics. It
has a ssy in all major issues related to petroleum, including
pricing, manpower and production. MIGAS also supervises ‘the
Indonesian Petroleum Institute (Lemigas). Lemigas checks
speciflcations on crudes and prooucts and runs the Indonesian
011 and Cas Academy at Cepu 4n East Jave.

Pertaming

The nucleus of the Indonesian pe4rcleum sector 1s Pertamiﬁa,f
the State oll and gas company. Created out of the meraging 09
two smaller national companies, Fertamin end Perminea, iﬁ‘lgéi'
Pertamina has become one of the largest state o;l Ecmpaﬁ$es n
the worlid. The company's hasic charter was rey;sef az@ -
strenathenec hy Law No, 8 0of 1971 ("The Pertamina lLaw 3, WTiC
mace the compsny respcnsible for all petroleunm ac;ivitses in
Indonesia, including exploraticn, procuction, feflﬁiﬁi§ ]
tvamsnortaticn anc marketing. It owWns and operates all o i
Inconesia's refineries, domestic distribution facilitiei, a .
fleet of tankers and other vesss}s anc an aviationlszrv Cién
employs more wCIkers, Over 45,000, than any other lIndones .
incgustriel enternrise. Pertamina exercises superviscry contro

over the opers-ions of the 31 foreign oil contractors and over
200 service companies.



INDONESIA'S NATICNAL ENERGY PLAN

lnconesia's first National Energy Plan was formulated in
~ig-1977 and incorporated in the govermment's overall third

- ive Year Plan 1979-1984 (Repelita I1I11). Wwith the
cstablishment of the National Energy Coordination Board
{EAKOREN) in August 1980 a formal group which represents all
-cctors of the economy is working to agree on revisions to the
slan. The bssic goals of the earlier and current plans are to:

-= guarantee domestic energy supplies at an affordable
price in accordance with cemand

-= gxport emergy to provide forelgn exchange

-- develop alternative energy sources to fuel domestlc
economic development anog to free oil and gas for
export

~= gonserve energy, particularly that from oll, protect
the environment and promote national resiliance

with 0ill exploration taking place at a rapid pace and LNG plans
woving ahead, the emphasis of curcrent planning is on
civersification of emeroy resources anag to a lesser extent
~ponservation. The oricinal plen predicted an increase in
sverall commercial energy cemand from FY 1978/79 to 7Y 1983/84
af about 10 percert per year. During that period energy
olanners hoped to decresse the role of cil ag & domestic source
{ emergy from 82.2 percent te 77.7 percent. Table 7 shows
tre originmel plan &nc celencer year 1980 gerformance for
Luflerison.

TRELE 7
CAMLVTROTAL T ENERGY CONSUMPTION
¥ Milli-or ferrelns cf (31 Eauivalent (ECE)
(Plan)

1§78.7% b 198C % 1982/84
.atural gas 23,804 15,6 23.302 13.1 42,743
cal 1.041 .7 951 .5 6§.016
SLI0 1.982 1.3 4,632 2.5 5,399

;gpthermal - - - - -
! 123,824 £2.2 149,156 83.9 189.423
Total . 150.651 100.00 177 .841 100.0 243,656

BEST AVAILABLE


jmenustik
Best Available


COMESTIC CONSUMPTICON ARNC CDISTRIEUTION

“etroleum Products

In recent years comestic consumption of petroleum products bhas
oeen increasing at rates in excess of 12% annually. Despite
rncreases. in domestic fuel prices in May 1979 and May 1980,
cemand rose by 11.8% in 1980. Oomestic sales of petroleunm
srecducts reached 139 million barrels (22,047,964 kiloliters) or
cu% of total production. This number does not include oll used
-y the petroleum industry for refining osr productien. Sales of
international bunker and aviation fuel added another 2.3
illion barrels. In fiscal year 1981/82 the government
astimates that consumption will grow to 158 million barfels
(433,000 b/d) or 25.1 million kiloliters ang that it will
regulire at least 500,000 b/d of crude to satisfy this demand
Tor products. Kerosene accounts for more than one-third of all
netroleum products sold, but use of fuel oll and diesel oil is
increasing at a faster rate. Table 8 shows consumption in
recent years.

TABLE B
DOMESTIC CONSUMFTICN OF FETROLEUM PRQODUCTS
(Exclucira Use oy the Gil Inmgdustry)

(Miliigons Eercrelis)

i1lions 1677 1978 197¢% 1780
Avgas 0.172 0.12 0.12 0.12
Aviur ' 2.24 2.52 2.74 3,27
_..eT 98/

TErRIUMm 17.%9 20.21 z1.91 23.79
erosene 36,732 41,70 45,46 45.97
.Tomotive

icsel 26 .85 31.62 34,54 40.06
Cmpustrial

lesel 5.95 £.52 7.33 7.64
el 011 7.89 9.4l 11.8¢% 14.81

97.77 112.23 123.99 138.66

BEST AVAILABLE


jmenustik
Best Available


#hile households remain the largest consumers of petroleum
aroducts, use by other sectors of the economy has risen more
:apidly, as the tables 9 and 10 show.

TRAELE ¢
GROWTH OF OIL USE BY SECTOR
¥ Incresace % Increase

sector 1970-1980 19ZZMAZQQ
mouseholds 185 7.6
ircnsportation 220 12.7
Inoustry 237 13.4, .
“lectric Power 487 21.4 .

TABLE

CONSUMPTION OF COIL BY SECTOR
1979 = 1980
(4n 1,000 kiloliter)

YEAR HOUSEHGOLD TRANSPORTATICN ELECTRIC POWER INDUSTRY
1¢70C 2,732.10 2,247.58 312.0 1,551.28
1971 2.817.54 2,286.29 234.,1 2,010.47
1572 3,306.58 2,727 .54 437 .7 2,193.51
1973 3,681.97 2,317.76 478.1 2,614.19
€74 4,258,05 3,954.24 S12.1 2,885.51
1575 4,882.66 4,029.58 628.49 3,394,19
1ST76 5,280.04 4,765.09 g53.33 2,906&87
2577 5,863.47 5,258.12 1,035.49 3,442.80
1878 §€,559.04 5,880.92 1,311.43 £,054.53
575 7,220.32 6,388.15 1,508.19 4,613.92
500 7,782.327 7,195 .44 1,821.71 5,2%2.63

~=sctic sale of kerosene, diesel o0il and fuel cil are heavily
-ut,sidized in Indonesia. Current prices which have been in
cffect since May 1, 1980 are listed in Table #25.



Inese problems sre well recoonized by the government. While

various observers have predictec that Indonesian petroleum
consumption will continmue to grow until it consumes all oll
proouction in the early 1990s, the seriousness of that

cevelopment make it more likely that the government will have

to take steps, including price increases, before the mid-1580s

<0 curb the growth of petroleum consumption. A slower growth

in petroleum consumption would give Indonesia more time to .
zevelop its non-oil sectors. For example, st a 12% rate of
increase, consumption reaches present production levels in late
1992. At &n B% growth rate, consumption would not reach

~resent production levels until 1995, The earlier the growth

in 01l consumption slows to & more sustelinable pattern, of

course, the longer Indonesia's export horizon will be.

1t should be recognlzed that Indonesia's consumption of
setroleum is still low, about one barrel per person per year.
fnis compares with per capita consumption of 2 barrels in the
nilippines, 4 barrels Im Malaysia, 16 barrels in Japan and 28
parrels in the U.S. Invariasbly, total energy consumption will
increase as the Indonesian economy grows. Government energy-
olanmning focuses on how to substitute other energy sources to
slow the growth of petroleum procuct consumption. For example,
Minister of Mines and Energy Subroto recently stated that the government has
revised the target for oil's share of the enrgy supply in 1983/84 to 73.9
percent.

To accomplish this goal of reducing oil's share, Indonesia is embarking on a
massive program tc develop other sources of energy. Fortunately, it is blessed
with large reserves of coal and gas and potential for hydro, geothermal and

solar. The following is a brief description of these alternatives and the

plans for their development. The following table gives rough government estimates
of ultimately recoverable reserves.



TABLE #31
POTENTIAL ESTIHATES OF ENERGY RESBURCES

i
S0 billion barrels 50 billion RBROE"

01 :
2 BOE
i G 122 trillion SCF 22 bill;om
Eggiral °e 18 billion tons 90 billion BOE
Seothermal 8 - 10,000MNW ="
rydroelectric 31,000 MW - wa

Coal

Indonesia has sizeable coal deposits. The Ministry of Mines
and Energy estimates potential reserves of up to 18 billion
tons, mainly in Sumatra and Kalimantan. Production was only
268,000 tons in 1980, however. The government has extensive
olans to develop these resources. As part of the Natiopal
Energy Policy the government seeks to use coal as & substitute
ror fuel oll in the generation of electricity and for fueling
large industries, such as cement. In addition, coal is to be
Juced a3s a fuel for village and rural households. Studies done
Tor the government mention cozl briguettes as a potential fuel
TcT home cooking.

With loans from the World Bank and elsewhere, the government
o bequn the rehabilitation and expansion of the Bukit Asam
mime in South Sumatra. Reserves are estimated to exceed 200
“:llion tons with larger reserves in surrounding areas.

conning in 1984 coal from the mine is to be shipped by train

G barge to West Jave where it will fuel the Suralaya power

ciject. Two generating plants of 600 MW each are to beqgin

ooeration in 1984/85 with two more plants planned to start in 1988. To meet

this demand and that from planned cement factories and electriceal generation from

the mine mouth, production increase from about 200,000 tons per year in 1980 to 850,000
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~ons per yesr in 1984 and nearly 3 milllons tons per year in
1¥L5. The world Bank estimates that the preject with related
‘ntrastructure will ecost $862 million. By 1990 the government
#ould like production to grow to 12.5 million tons per year.
ihe government is alsc expandimg the Ombilen mine in Central
sumatra. Reserves there are estimated at over 100 million
tons. Current production is under 100,000 tons per year. .
rroguction is useo largely to fuel the Indarung cement plant
ang at the mine. The government estimates that demand for
umcilan copal from cement plants, the state railroad and for
zlectricity generation from the mine site will grow to nearly |
one million tons per year by 1985, 7o satisfy thisidemand the
government plans to increase coal production in-two stages. In
i¢81/82 the government has budgeted $52 million for
infrastructure improvements to boost the mine's capacity to
425,000 tons per year in 1983, Further investments.are then
planned for 1983 to meet 1985 demands.

ine government is also moving toward agreement with forelign
firms for the exploration and procduction of coal in East
Kalimantan. In April the government intialled the first
1oreign investment proposal for coal in Kalimantan. Several
cther agreements are expected soon. This coal would be both
tor export anc comestic use.

otural Gas

ccnesia has large natural ces reserves and good prospects for
scovering more. The government intends to use gas to fuel
C feecstock for fertilizer and

i
ncustrial cevelopment anc &5 &

]
~ctrochemical industries in aocdition to LNG for export. New
:ncustrial zones in Acen, Sumetra and on Bunyu island off
'alimantan are near sizeable gas deposits. HNatural gas In the
-orm of LPG also has & larce cotentizl market for househeold
c<e. To further cevelop this recsource the government realizes
=zt it must estanliish & gas oricing policy which encoureges
-ne development of new-cas filelcs near populated areas.

port prepared by ocutside
r wellheao ano end-use prices
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TABLE 928
1980 CGAS UTILIZATION
(thousanc stangargd cubic feet)

Fuel Gas for oil industry 48,010,478,
Gas Lift 42,134,142,
Gas Injection 114,864,908,
LPG 23,192,480,
LNG 472,275,223,
PGN Jakarta b4 ,721,
PGN Cirebon 1,126,802,
Refinery 10,583,657,
pUsRI (fertilizer) 51,070,225,
Cilamaya (steel, fertilizer

cement) 47,075,914,
Total 810,778,568.
percent of Productlon 77 .5%.

for the future the government has plans to use Qgas as the
teedstock for a large olefins project to be based near Arun,
sumatra and for 8 methanol plant on Bunyu Island off East
valimantan. Construction of a pipeline to connect the Poleng
field off Macdura Island with Surabaya 1s planned. To encourage
+he development of adcitional gas reserves Near populated
arcas, the government ig currently studying its gas pricing
cpiicy. Current prices for ipcustrial users ranhge from $.33 to
~1.27 for million ETU for dgomestic Qas.

cothermals

»

f?foneiia has substantlal geothermal potential and unlike
,J:e;we?rmsfof»?Tergy'some cf the prospective sites sre near
,"-llﬁzai‘o _%cfgesL cemand in Java. The government opened
jg?tani Pwip1¢ot plan? on the Dieng Dlateab in early l98]v °
;p angiruétgggpg;atlgg ;1thlthe government of New Zealand in
© CO a . ‘W plant in Kamojang I 1Us

o ) . : : ' 1 g, n Au

‘:rtfm;na 1nvited fcreign firms to participate In thegust +980

TTéEtEE:E?E of giothermal steam power and electricity Some

L iCh rms showeo initig! interest Th ‘tract

Lo f ns shov initi i . e first contract f
ci12ign participetion in genthermal development was.intialll’edor

oo April with Union Gil f
- - il fecr cevelopme <
-~ Mount Salak. pment of geothermal resources

Tt onover

i;SSTBSigphff so far %appeo about 500 MW of hydroelectric

Jower. Developrment of the Asahan project in Sumat 11

~Jc3§fiti€nfl 12?6 MW in.late 1982. Unfortunételyram;;%l 8de

Jul& Bfeglzcgrggueggéili;sllqcated of f Jave, whichgconsumes the
: c D n Inconesia. A number of

~.lents gre either under stud Cenioamen O
2nt z y or have already been d

icecible for construction on Java T : Juages

i . d ava, This const ti rogr

.nould be moving shead in the next few years rueon prosTen
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"fhe Budoet snd Subsidies

The domestic sale of petroleum products is highly subsidized in
Indonesis. Kerosene, which is widely used for lighting and
cooking, is priceo at 6¢ per liter (23¢ per gallon). Fuel oll
and diesel are only slightly more expensive. Indonesia
increased domestic fuel prices in May 1979 and May 1980, but
the internsiional price of oll outstripped thsse increases and
the level of subsidy has increased rapldly. Sensitlve to the
impact of a change in fuel prices particularly on the urban
poor, President Suharto in his January 1981 budget speech
promised that prices would not be ralsed in FY 1981/82. -As a
result, the 1981/82 budget anticipates an 47% jump in the
petroleum product subsidy to $2.4 billion or almost 11% of the
total budget. Finance Minister All werdhane recently estimated
that the subsidy might be higher. W_.th legislative elections
in April 1982, followed by 8 Presidential election a year
later, it is not clear when the next price increases will take
place. Without domestlic price incresses, the subsicy can be
expected to increase along with domestic consumption. IFf
international 0ll prices rise agein, the subsidy would grow
even faster. '

The 0il product subsidy spreads a part of the benefit of
Indonesia's oll revenue among the Indonesian people but by
doing so in relation to the amount of fuel purchased, the
subsldy does not necessarily target areas of development
emphasis. The low fuel prices also encourage domestic
consumption thus reducing the amount of oll available for
export. It should pbe notecd that the budgeted subsidy is only
gbout one half of the total economic suibsidy, since a
considerable amount of cruge is obteined from contractors at
well below market price.

“rfining

in April and Vay, 1981 Pertanina signed contracts toc more than
ceucle Indonecia's effective refinery capacity and bring
tetinery outgut meore irn linme with comestic consumption
—ztterns. At precsent Inconesia has the capatity tc refine
socout 400,00C tarrels per czy, with little capacity to crack
tuel 0il into the middle distlillates which are neeced locally.
wurrent refinery capacity lc detallec in Table $£26.

1980 Indonesia's refineries processed an average of 254,200
rels per day. About 220,000 b/c¢ was kerosene, diesel,
vline and other fuel needed in the domestic market '
cbreviated EBM in Indonesisa). This compares with 1980 EBM
sumption of 287,000 b/d. To cover the gap, Pertamina sent
ut 150,CC0 b/c of crude to Singapore refineries last year.
refineries returnec progucts in exchange for a processing
Pertes-ina reachec a similar acreement with the Philippine
ional 011 Company to refine 20,000 b/d of Indonesian crude
mecinning in March 1981 anc return the prooucts to Eastern
lnconesia. Pertamina alsc impecrts products directly from
fingapore ang Kuwelt. Tnese imports averaged 58,500 b/d in
196C. Finally, Pertamina has =xchange agreements with several
ma jor petroleum companies and some small oil trading companies

nat return about .8 parrels of product for each barrel of
crude.
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ANNEX VIII
THAILAND - ENERGY PROFILE



Energy
Thailand

Overview

Thailand has noc been immune from the disruptive effects of the energy
price increase in 1973/74, although the dire-t impact on growth has been
less than in many oil-importing develoriag countries. Most of the irpact
of rising energy prices hLas been absorbed in the growing current acccunt
and public sector defizits. Thailand has celased adjusting dowestic 2ueryy

r

prices to :tanges in tha cvez ~F anereyv inporzs on the groands hat higl ¥

ascrgy pri.es wanld adversaely affect growrh sod Lnfles v s & resu - of
t.oese . .2trs o ohe Jdiccat contribution of erergy mvice inereages to tre
ave:sl Tmr.ot s b3 deen relatively movsist on vhe basis of computed indi-
ces.

After iritial incre 174, energy prices remained roughly constant
untll 1977 anc rose saaru.y o.:. in 1979, This has vetarded conservation

and reducction of the «nergy intensity ci the Thei economic structure. The
combination of continued rapid growth, modernization, and a heavy dependence ,
on energy imports has resulted in a large oil import burden on the balance
of payments, particularly zfter the doubling of oil import prices in 1979/80.
The exceptionally low GDP elasticity energy consumption in 1978 (the last vear
for which data are available) is apprently due to transitory factors of very high
agriculture led GDP growth and supply shortages of hydroelectricicy and
some petroleum products. The longer-term trends for higher e¢nergy consumption
growth are likely to continue unless further price adjustments are made. Main-
taining low energy prices has alsc contributed to the fiscal deficit. Ad-
justments in energy price policy will be essential to any satigfactory ad-
justment program.

Recent discoveries of natural gas, which will be available in 1982, and

expanded production capacity of lignite beginning in 1984 will reduce the

BEST AVAILABLE
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ths use of imporeed c¢nergy for power generation through the 1980's and will lower
the 2--uemy's depeundence on imported energy. However, even with this substitu-
t10n, vhe develupment of remaining domestic hydro potential, and the possible
prodaction of alcohol from sugarcane and cassava, some 50% of total energy
requivements would still have to be imported by 1990, Without significant
increasss in domestic energy reserves, a large portion of incremental demand
after 1990 will have to be satisfied by imports bill could accelerate sharply
in comparison to its slow growth in the 1980's. Thailand will not be able to
break its dependence on imported energy in the foresseable future, and thus
will have to adjust its domestic ene~gy policies to external developments

in energy markets, includirg both expected price increases and possible sup-
ply shortages.

Total energy consumption in Thailand has increased from 7.4 million tons
of oi1l equivalent (T.o.e.) in 1970 to over 15.6 million T.o.e. in 1979, an
average annual growth rate of 8.6 percent. In 1979, petroleum products
accounted for almost 69% of total energy; hydro and lignite (low-grade coal)
for about 6% and 3.5% cespectively; and charcoal, firewood, paddy husk and
bagasse for the remairing 21.57. The price of oil products has increased
almost six-fold dince 1972 and has becomé a heavy burden on the Thai economy.
In 1979, oil imports, which were about $1,15C million in value, absorbed 29%
of export earnings, leaving Thailand with a substantial current account de-
ficit. The impact of oil prices were cven greater following the 1979-80
increases. It has been estimated that in 1980, Thailand's oil import biil
increased to about $2.7 billion, absorbing over 42% of total export earnings
and contributing to a current account deficit of more than $2 biilion. Pre-
iminary estimates by NEA for 1981 indicate that oil wi'l account for 76% of

total energy consumption, and the import bill will equal 37% of total export






Tabie 1: ENERGY CONSUMPTION

1960-69 1970=-74 1975-78 1979

Growth of commercial energy consumption

(% p.a.) 15.6 10.6 9.2
Elasticity of energy consumption with
respect to GDP 1.8 1.9 1.0
Share of total commercial energy
imported (% of energy equivalent)  86.2 88.2 gl.1
Value of energy imports (B, billion) 1.5 5.1 18.0 32.6
Energy imports share of total imports
(%) 9 13.4 21.1 21.3

A Ministry of Science, Technology and Energy was created recently for
the development of nonconventional energy and new uses of existing energy
sources, but, so far, it has played a minor role in the larger sector
issues. 'ne National Energy Administration (NEA) within the Prime Minister's
Office, while responsible for overall energy policy, has concentrated mainiy
on collecting energy data. NEA is currently planning to carry out an
Energy Master Plan Study, wi&h the assistance of Asian Development Bank
(ADB) and UNDP financing, to define a program to meet Thailand's energy
requirements up to the year 2000, The Petroleum Authority of Thailand
(PTT) was established in December 1978 to undertake all petroleum business
and develop related energy policies. Under the Second Natural Gas Develop-
ment Project of the World Bank, PTT will receive technical assistance to
undertake: (a) a refinery expansion study; (b) a gas utilization study;
and (c) energy comservation studies. These efforts, in addition to NEA's
program, should provide an initial framework for the development of a comprehen-

sive energy strategy for the country.

Source: NESDB, Bank of Thailand Statistical Bulletin, NEA



Energy Resources
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Thailand's proven petroleum reserves total about 1.l million barrels in
the Fang province of Northern Thailand. Production at present is less than
100,000 barrels a year, about 0.1% of toral domestic consumption. Intensive
exploration is currently being undertaken in the ncrtheast region of the
country and offshore in the Gulf of Thailand where natural gas has é&lready
been found (see para. 1.08). There are extensive oil shale reserves (about
2,500 million mt), mainly in the remote areas of Tak province but oil pro-
duction frewm shale is still uneconomic. The Government is considering tne
establishment of a pilot shale oil extraction plant under a technical coop-
eration agreement with countries possessing such technologies.

Thailand has large areas of sugar plantations and has initiated studies
of the feasibility of making ethanol by using the alcohol that can be pro-
duced from sugar cane. The gtudies are at an early stage but will be fol-
lowed with interest by the Bank. '

Coal

Lignite (low-grade coal) reserves are currently estimated at around
770 miliion mt located at Mae Moh (650 million mt), Xrabe (100 million mt),
and Li (20 million mt). Of the lignite reserves at the Mae Moh site, 350
million mt are proven and probable reserves which are sufficient to sustain
a total generating capacity of about 1,500 MW for about 25 years to be
developed during the 1980's. EGAT is constructing units &4 and 5 of 150 MW
each at Mae Moh (150 MW are currently installed) which the Asian Development
Bank (ADB) is helping finance and the World Bank has recently made a loan of
USS72 million for the complementary lignite deve lopment. The Department

of Mineral Resources is undertaking a drilling program for all the lignite



bearing basins in the country with the exception of Mae Moh, which are still
under the responsibility of EGAT. Preliminary indications are that the
reserve potential at Mae Marat in the province of TAK could be substantial
but possibly at a considerable depth underground.

Lignite is the lowest quality coal with a heating value of about
3,880 kcal/kg, or lower (2,700 kcal/kg at Thailand's Mae Moh mine ). Lignite
1s vneconomical to transport due to its high moisture and ash content, and unsafe
to srore due to its tendency to decompose and self-ignite in open air. Hence,
lignite is not traded ind is used almost exclugively in Thailand, as else-
where, for large-scale power generation at mine-mouth sites,

The proven and probable lignite reserves at Mae Moh are capable of
supporting a generating capacity of about 1,500 MW during the 19808 which,
together with the presently installed 6C MW capacity at Krabi, would cons-
titute approximately 227 of EGAT's total energy generation in 1990, Under
EGAT's development plan (1979-1990) annual production at Mae Moh mine
would expand from 1 million Mt of lignite in 1979 go 9.8 million Mt in 1988
thus maintaining the share of lignite among its primary energy sources.

Natural Gas. Significant reserves of natural zas have been disco-
vered in the Gulf of Thailand which are projected to come on stream in
mid-1982. The proven recoverable gas reserves are 1.6 trillion cubic
feet (tcf) of good quality gas and 1.3 tcf of lower quality gas. Probable
recoverable reserves are estimated at a further 4.7 tcf. Two overseas
groups, Union Oil Company and Texas Pacific Oil Company, will undertake
the development of gas reserves, and the Petroleum Authority of Thailand
(PTT) will take delivery at the offshore production platforms. In the
initial years much of the gas output will be contracted to the Electricity
Generating Authority of Thailand (EGAT), while a small proportion will be

available to industries. The Bank made a loan of $107 million (Loan -~



e
1773-TH) in FV80 for the first phase of development of the natural gas pipe-
line.

The substitution of natural gas for imported cil would considerably
reduce the demand for fuel oil for power generation. EGAT has in its de-
ve lopment program 2,700 MW of generating capacity to be converted or newly
installed in the next few years. It is expected that by 1991 about 37% of
EGAT's total generation would be from thermal stations using natural gas.

Sponge iron swelting and petro-chemical plants are in the feasibility
study stage with a view to using the natural gas more economically then
for power generation. However, it is anticipated that substantial quan-
tinies of gas will always be available for power plants.

Hydro Potential. Thailand's domestic hydroelectric potential is about

9,300 MW, of which about 1,270 MW are in operation and another 2,100 MW
will be installed by 1991, Hydropower would increase from 14% of EGAT's
total generation in 1981 to about 19% in 1991. The Mekong river which
forms the border petween Thailand and Laos and then flows through Kampuchea
and Viet Nam has an estimated hydro potential , in even projects, of about
19,000 MW with an annual energy output of 110,000 GWh. This represents
about 9 times Thailand's electricity consumption in 1972 and 3 times the
forecast electricity requirement in 1990. The Mekong's development is
governed jointly by Laos, Kampuchea, Thailand and construction is likely

to await the resolution of the current political problems in the region.
Substantial resettlement requirements will arise from the development of the
first major hydro site at Pa Mong on the Mekong, about 60 km west of Vien~-
tiane. An organizational and financial study of the Pa Mong is being

carried out by consultants. In addition, che numerous tributaries of the



MW of hydro potential to the region. Based on a desk study made by the
National Energy Administration (NEA), a dam site on the Salween river at

the annual energy output of about 47,000 GWh. Following recent minlsterial
level exchanges, the two Governments agreed in principle to cooperate on the
deve lopment of the Salween river.

Other Energy Resources, Thailand's other energy resources include

oil shale, fuelwood and possibly geothermal. Estimates of oil shale reserves
at Mae Sot range frem 2,500 to 18,500 million tons, enough to generate

fuel at the rate of 60,000 b/d, 2,500 million mt but these are uneconomic

to develop at present prices. The Government is considering establishment

of a pilot oil shale extraction plant and refinery using the Lurgi process
under a technical cooperation agreement with countries possessing such
technologies. Fuelwood resources, once plentiful, are rapidly depleting

and deforestation is becoming a serious problem. The World Bank has been
recuested to help firance a project to improve forestry and wood production.
Geothermal exploration is being carried out by EGAT in the northern part of

Thailand near Chiangmai.

Energy Supply Alterpatives. Prospects to reduce Thailand's dependence

on imported energy are good, at least for its electricity sector in the
1980s. Based on the development of natural gas and lignite resourc~s

proven to date and on the continued expansion of its hydro potential, Thai-
land should be able to reduce its share of imported energy for the electri-
city secter from about 72% in FY81 to 11% in FY86. However, without a Bub-
stantia. increase in the natural gas and lignite reserve position or the

deve lopment of international hydro potential, Thailand will re-emerge in the
1990s as a major importer of energy for its power sector. In the other large

energy consuming sectors, i.e., transportation and industry, the prospects



for converting to otner forms of energy are rather limited in th2 near term,
Thus, there is a need to focus on curtailing energy demands and encouraging
greater energy conservation.

Eneryy Investment Program. The Government's policy is to reduce Thai-

land's dependence on imported energy by deve loping indigenous energy resour-
ces such as natural gas, lignite and hydro potential. Large investments

are required to meect Thailand's energy demand in the 1980s. The annual

cost of the energy investment program will be in excess of $300 million for
oil and gas, $100 million for refineries and 550 million for lignite develop-
ment. Other investments in energy production and conservatioa will be needed
to reduce the country's dependence on imported energy in the future. For

the power sector, capital expenditure to meet increased demand is estimated
at $6,700 million during the period FY82-86 of which 83% is accounted for

by EGAT.
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Malaysian Enerqgy Situation

Malaysia is among a small group of countries that can sti1l increase
their energy consumption slightly without risking economic chaos,
compared with the prospect for declines in most other countries. Malaysia's
energy consumption will increase an estimated 13 percent annually through
the mid-1980s, reaching a level of 350,000 b/d oil equivalent by 1985.

By 1985, requirements for imported oil are expected to rise to 265 MB/D
but these imports will not be a net drain on foreign exchange reserves,
because Ma1aysiaﬁ 0i1 exports should be abeut 500 MB/D. By the mid-1980s
energy demand growth may moderate because the pace of Malaysian energy-
intensive investment will probably slow, and the small but growing
conservation faction within the state oil company will likely become more
effective. By then we expect that increased exploitation of gas

reserves will help temper o0il import needs, and LNG exports.wiTT begin

to generate export earnings.

Nevertheless, the need to develop alternative energy source and
to broaden energy base in Malaysia 1s being given urgent attention by the
government. At the recent Second Meeting of ASEAN Eccromic Ministers on
Enerdy Cooperation on 27th April 1981, Malaysia's Deputy Prime Minister
pointed out that:

“the current insecurity of world oil supply and

the drastic rise in crude 01l prices are compelling
reasons for ASEAN countries not only to lower their
dependence on o0il but also to diversity their energy
base, giving prominence to the development and
utilization of alternative energy sources.....

..... The man is the street puts his eggs in more

than one basket, and we must in our turn keep
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energy options open whenever we can, so that risks can
be spread over a wide front."

cnerqgy Demand

There is no adequate data available on a current basis for Malaysia's
energy situatio~ but its consumption of oil for 1980 on a sectoral basis

is shown in the table below:

sector Million Barrels ‘000 b/d 3
1. Electricity 18 48 30
2. Transport* 16 a4 27
3. Manufacturing 9 23 14
4. Agricultural 5 13 8
5. Commercial 5 13 8
6. Residential 4 12 &
7. Mining/Quarrying 3 _8 o _ 5

TOTAL 60 . 161 100

*Includes private vehicles

SOURCE: SIRIM

The power and transport sector account for over half of Malaysia's
energy consumption. Due to their relatively high income elasticity of demand,
these sectors are likely to increase their energy requirements as the
economy expands.

Malaysia is dependent upon oil for almost 95% of its commercial

encrgy requirements, while hydro accounts for about 3% and the remaining 2%
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comes from charcoal and firewood. According to Petronas, the national oil
company, domestic oil consumption has more than doubled from 98.9 MBD
in 1975 to more than 150 MBD in 1980. The highest growth rates by specific
petroleum products during this period were registered by premium mogas,
LPG, and fuel o0il which grew in excecs of 10% per annum. The gcvernment
has raised domestic retail prices three times since 1975 -- once in 1976
and twice in 1979 -- but demand has continued to grow nevertheless.

A recent study by a SIRIM staff member projects that through
the year 2000 Malaysia will be heavily dependent upon 01l as a source
of energy. These projects, shown in Table 1, assume that Malaysia's
economy grows at an annual rate of 8% between 1980 and 1990 and then at
5% up to the year 2000. It also shows that the power sector's demand
for energy will increase from 2% to 18% by 2000. At the same time,
as shown in Table 2, the power sector's demand for oil will ﬁncrease
at an annual rate of 10% but (see Table 3) will still only account for
about 1/3 of the sector's demand for energy. This same study also estimates
that without the development of alternative energy sources and jncreased
conservation, Malaysia will become a net importer of oil by 1990.

The other energy options that are available to Malaysia which could
be considered as indigenous resources are hydro power and natural gas.
Gas reserves in Malaysia are about three times the 0il reserve in
equivalent energy term and hydro potential is enormous, especially if
this form of energy could economically and feasibly be transferred from
the vast potential in Sarawak to the high consuming areas of the
Peninsular of Malaysia. However, this energy option requires heavy capital
investment as well as long lead time for development. Other energy options

are also being pursued and looked into.
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Malaysia's proven 01l reserves according to Petronas stands at
approximatel one billion barrels. At the current rate of produccion
it has been estimated that these reserves will be exhausted in ten to
eleven years. For this reason, Petronas official policy regards oil as
a depleting and non-renewable resource anc, therefore, requires that
a "cautious approach" be taken to the development of the country's energy
resources. Therefore, since Malaysia will never become a major oil
exporter, energy development and not export activities are central
to Malaysia's long term planning.
For this reason, Malaysia's energy policy evolves around 2 strategies:
* Conservation of existing oil reserves; and
* Development of gas deposits for the rapidly
growing domestic needs
Malaysia's petroleum fields contain 4 times as much gas as crude oil.
It follows that in its energy policy, the best ccurse for Malaysia to
follow would be to develop these gas fields and diversity energy consumption

so as to use more and more gas in place of oil.

011 Production

For historic, financial, and technical reasons, Malaysia has found it
advantageous to market an estimated 85% of its production abroad and
purchase less costly high sulpher heavy crude from the Middle East at
cost differential of approximately $4 per barrel.

Exports are shipped directly from the wellhead to ships for transport
to the foreign markets since Malaysia does not refine any crude for the
foreign market. Three major refineries in Malaysia (118 KBD) and one

in Singapore (16 XBD) supply the domestic demand for petroleum.
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Although Malaysian preoduction of crude oil has increased dramatically
since 1975 (as shown in Table 4), the government has adopted a
conservative strategy for further exploitation of its limited resources.
Currently the sale of crude cil abroad not only finances the purchase
of heavy high sulpher {and less costly than the Malaysian crude) petroleum
from the Middle East but also provides a net positive contribution to
the balance of trade. Economic planners and decision makers clearly wish
to postpone the day when the 0i! resources become depleted and the
economy must finance the import of crude oil.

At the moment, crude exports take second place only to natural
rubber among the country's exports and are set to overtake it in 1980.
Crude sales have risen rapidly from 7.35 million tones in 1977 to 9.15
million in 1978 and an estimated 12.11 million last year (see Table 5).
Their value reached a provisional MS$4127 million in 1979, netting 17 .%
of all export earnings, compared to 13.1% a year earlier. The main
customers are Japan ind the US West Coast. Malaysia also exported some
342,000 tons of petroleum products in 1979, though it stopped re-exporting
crude and partly-refined petroleum from Brunei in 1977.

The future of crude :xports depends, of course, on production limits
and o- the level of domestic demand. Currently most estimates place the
latter at around 150,000 b/d and project average annual growth rates of
9-10% between now and 1985, compared to 7-8% through the 1970s. Petronas
has repeatedly declared that local nesds have priority over exports,
though the first indication of this policy having a substantial impact
came only recently when the corporation announced that it would neither
accept new clients for its contract sales for this year nor raise supplies

to its 15 existing contract customers above the present 135,000 b/d level.
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According to one report, Petronas has even talked of cutting its term
contract sales to Japanese buyers in 1980 by 10%.

Any shrinkage in crude export levels would be accentuated by a growing
demand for imported crudes. Only Shell's 17,000 b/d refinery at Lutong
was designed to process the light, low-sulphur Malavsian crude. The other
two plants at Port Dickson {(Shell 90,000 b/d, and Esso 33,000 b/d)
depend primarily on imports of heavier Middle Eastern crudes, which meet
the Tocal demand for middle distillates rather than light ends. Imports
have grown from 3.77 million tons in 1977 and 4.22 million in 1978 to
an estimated 4.4 million in 197-, when they cost the country M3$1222 million,
or 7.2% of all import values. Malaysia also buys in some 430,000 t/yr of
products from overseas, though as the three refineries gradualiy raise
their crude throughput -- up 5.3% to 6 million tons in 197% -- this figure
1s dropping. I

In 1979, the export volume of crude petroleum amounted to 82.64 miliion
barrels or a daily average of 226,400 barrels. When compared to the |
average daily export of 129,000 barr2ls in 1976, there was an increase of
75%.

The export volume by destination in 1979, as indicated in Tabie 6,
shows that major portion of Malaysia's petroleum exports went to Japan.

However, one striking feature is the significant jump in the exports
to ASEAN countries from about 15%.6f total exports 1977 and 1978 to 22%
of total exports in 1979:(also in Table 6)

In 1980, exports of crude and partly refined petroleum are expected
to reach M$5,400 million accounting for about 22% of total export receipts

compared with MS$861 millicn or 9% of total export receipts in 1975
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Therefore, in terms of ranking, the export of crude and partly
refined petroleum has been elevated from the fifth position in importance
in 1975 to the second position in 1980, next only to manufactures.

Most observers agree that Malaysia could easily produce up to 500,000 b/d, ‘
and given the rate of growth of recent years that would not have seemed
an unrealistic short-term target. But over the past year, the government
through Petronas, has begun applying noticeable pressure to limit output.
In part, the authorities explain this by recalling their officially
"conservationist" approach, which received much publicity in the mid-1970s.
This states that the continued export strength of Malaysia's four other
major commodities -- rubber, tin, plam oil and timber -- makes 0il
production a luxury rather than a pressing need, and that the o1l would
be better left under the seabed. The sincerity of this policy has been
questioned, however, in the 1ight of the extremely rapid exploitation of
crude that has taken place.~ Petronas now says that his was to allow the
foreign companies to recover their costs in a short time, and that the
long-term development needs of the local population must now take
precedence. This is now being promoted as a “"depletion policy".

It is clear that officials have been struck by the uncomfortably slow
rise in the country's recoverable crude reserves and the prospect of
almost complete exhaustion of those reserves by the end of this decade.
According to Rastam Hadi, Managing Director of Petronas, in an interview

with Petroleum Economist,remaining proven recoverable ressrves (using

primary recovery) now total only 1.4 billion barrels, while it has been
estimated that ennanced recovery methods could bring the figure up to
some 3 billion. Tne former compares well, though, with the 1.04 billion
barrels given for third-quarter 1979, and the 0.9-1 billion barrei-figure

current for some years befrve then,
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The total has been bolstered in the interviewing period by recent
discoveries, mainly off Trengganu, but it is difficult to get an accurate
field-byv-field picture of reserves. Partly this is a question of
confidentiality, and partly a question of a lack of verification. A1l
reserves est-mates to date are cumpany figures, checked b- Petronas,
though in future the corporation aims to bring in independent consultants
to provide their own figures for the important fields. The following,
though, are accepted estimates revealed by the authorities (in million
barrels): Tapis 300, Pulai 70; Bekok 70; Samarang 85; South Furious 40;
Baronia 80; Takau 30 and Temana 30. There was controversy of 50 million
barrels but the company countering with 20 million. The remaining
645-675 million barrels are assumed to be widely distributed over the
14 other structures either in production or declared commercial,
and the many non-commercial £inds,

The overall total could support producticn at the current rate
for only some 12-13 years, and while Rastam Hadi and Petronas® chairman,
Tan Sri Abdullah Salleh, remain hopeful that exploration will unearth at
least moderate-sized new deposits in future, long-term thinking is
turning steadily towards the development of natural gas as a major
alternative and supplement to crude. The gés option has been availabie
since the early 1970s, when the huge non-associated gas reserves north

of Sarawak were discovered.and proposed as the source for an LNG project,

but it is only in the last two years -- when gasfppTiciés'héﬁé;ﬁédﬁﬁ;fﬁg%*“

climb towards parity with crude and external pressures to restrict oil
production have appeared -- that the exploitation of smaller gasfields

and the currently wasted associated gas has become a priority in Malaysia.



-9 -

And it is the recently imposed control on the flaring of that associated
gas -- as proposed in C. Itoh's “"master plan" for Petronas, drawn up in
1978 -- that has done the most to curb crude output in the past year.

The exact scale and spread of natural gas reserves is, as with oil,
to some extent a matter for conjecture. Rastam Hadi confirmed the
estimate made in 1979 by the head of Petronas' research department of
27 trillion cu. ft. recoverabie -- which included both non-associated
and an unspecified, though small, amount of associated gas. Shell
and the banks involved in financing the LNG scheme, however, have a
figure of 23.4 tcf non-associated only, and as early as 1978 -- before recent
discoveries -- the level of associated gas reserves was put at 6 tcf, which
makes Malaysia's gas resources almost four times as great in energy terms
as its oil.

Only a tiny propertion of the gas currently flowing is commercially
utilized. Most, of course, is flared, though the companies and Petronas
will not release figures on the extent of flaring and other wastage.
According to Petronas, about 5% of the gas is used on the platforms
for power generation purposes -- some 16 MMcf/d -- and United Nations
statistics indicate an average of 9.5 MMcf/d used commercially in the
first eight months of last year. The remainer -- over 300 MMcf/d -- is
assumed to have been flared off.

The small amount utilized -~ which has stayed at the 8-9 MMcf/d level
throughout the 1970s -- is all from Sarawak fields situated close to the
shore. The biggest user is believed to be Brunei LNG, over the border at
Seria, which takes less than 4 MMcf/d from the Fairley-Baram field straddling’
the boundary between the two countries. This fis fed into the BLNG gas

collection pipeline grid. Other customers include a small Sarawak Electricity

Council power station at Miri (the country's only gas-fired unit), the Shell
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refinery at Lutong, a brickworks at Miri and some factories in the area.



TABLE 1

PROJECTIONS OF MALAYSIAN ENERGY CONSUMPTION ('000 TJ)

Type 1980 1985 1930 1995 2000
Petroleun 2251/ 350 558 768 1039
(88%)~ (80%) (85%) (84%) (82%)

Electricity 30 58 100 149 223
(12%) (10%)  (15%)  (1e6%)  (13%)

1/
~ Figures in the parenthesis are the percentage share of
the energy type.



TABLE 2

Projections of Petroleum Products Demanded by the
Power QOperating Sector ('000 TJ)

1980 1985 1990 1995 2000

Electricity Nemand 30 56 100 149 223
Hydro Supplyl/ 4 7 12 17 25
Balance of Electricity

to be provided by

petroleum products 26 49 89 132 198
Power Generation _ :

petroleum demand 106 163 244 318 419
Y/

National Electricity Board's projections



TABLE 3

Projections of Total Petroleum
Demand in Malaysia ('000 TJ)

Type 1980 1985 1990 1995 2000
Non-electric Petroleum 225 357 558 768 1030
Electric Petroleum 106 163 244 318 419

TOTAL 331 520 802 1086 1449




1975

1976

1977

1978

1979

1980

TABLE 4

011 Production (BPD)

Ve lume

98,027

165,390

183,600

216,900

283,000

266,000

SOURCE:

L _Growth

69%

11%

18%

30%

-6%

PETRONAS



Crude 0il

Imports

Kuwait

Saudi Arabia
Iran

Brunei
Others

TOTAL

Exports

Japan

USA
Singapore
Thailand
Philippines
Others

TOTAL

TABLE 5

MALAYSIA:

OIL TRADE 1977-79

Thousana Tons

January-September

Petroleum Products

Imports

Exports

*Estimate

1977 1978 1978 1979
804.7  1016.5  484.3 1746.7
2106.7  2472.3  1962.4 1201.0
812.3 714.6  618.4 173.1
47.8 - - -

- 21.3 21.3 -
3771.5  4224.7  3086.4 3129.8
3386.2  4848.5  3480.3 3893.0
2768.6  2790.9  1900.2 2516.7
205.5 606.1 336.1 1373.9
478.5 491.0  317.0 328.0
390.6 195.2 168.6 333.1
124.8 291.1  .218.8 239.6
7354.2  9152.8  6421.0 8684.3
1578.4 a) 1000* 750% 400
638.2 b)  292.5 184.5 258.5

a) Includes 236,000 tons partly refined petroleum.

b)

SOURCE :

Includes 368,100 tons partly refined petrcleum.

Dept. of Statistics



TABLE 6

Destination of Exports 1977-79

Units: Barrels Per Day

Destination 1977 1978 1979
Volume % of Volume % of Volume % of
Total Total Total
Japan 68,400 46 98,220 53 108,027 48
United States 56,470 38 52,750 28 63,808 28
ASEAN Countries 22,130 15 29,350 16 49,726 22
Others 2,670 1 6,050 3 4,849 2

TOTAL 149,670 100 186,370 100 226,410 100

e

SOURCE: Petronas



Year

1976

1977

1978

1979

TABLE 7

Export Volume & Value 1976-1979

SOURCE :

EXPORTS
Volume Value Average Unit Value
~(Mi1Tion Barrels) (Million US$) (US$/8b1)
47.1 - 596.5 12.66
54.63 769.8 14.72
68.0 967.7 14.23
82.64 1,755.0 21.4

Petronas



ANNEX X
SINGAPORE - ENERGY PROFILE



Singapore - Energy

Singapore, has no natural energy resources, and depends entirely on imported
fuel. As a result of its vigorous industralization programme since
Independence, the consumption of electricity, gasoline, and burning oil

has been on the increase, The per capita consumption of petroleum products
in Singapore has risen from 476.6 kg in 1966 to 1,102.2 kg in 1977 - an
increase of more than 2.3 times in 12 years. The percentage of petroleum
products used for electricity generation and gas production has risen

from 44.3% in 1966 to 52.5% in 1977.

The need to increase domestic productivity and the improvement of the
standards of living are the two main contributing factors to the high demand
of energy. The increase of demand in electricity is at the average of

15.7% in eight years up to 1973, with 24.9% in 1972. It dropped to 3.1% in
1974 as a result of the oil crisis in 1973. Since then the demand continues
to rise to 14.1% in 1978,

The GDP growth rate on the other hand, increase more than the rate of per

capita consumption of electricity. This indicates that the demand is not

only to meet the target of productivity, but also to increase the standard
of living,

The authority in charge of the production and distribution of electricity,
gas and water in Singapore is the Public Utilities Board (PUB). In 1978,
the PUB consumed 1,480,000 tons of fuel 0il and 6700 tong of diesel o0il
for the generation of electricity. To produce gas, 38,600 tonnes of
naphtha were used. 4,000 tons of liquefied petroleum gas (LPG) were
purchased. The total primary energy consumption in Singapore for that year
and the consumption by the PUB is as follows:

- Lo by . .
total imiwnry U8 Consumction "
Froducts Lner,y -onoanption Fuel bill for
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The consumption of energy to generate electricity is therefore high, A
substantial amount of funds is therefore required to finance the expenditure
including transmission and distribution cable network, load dispatch

centers and substations. It is als~ obvious that considerable saving of
foreign exchange would result if the electricity consumption is reduced,

not only in fuel oil but also in the purchase of equipment, The utilizaticn
of gas in 1978 is as follows:

Jae utilication ol o T U TP U P3SN WRRSET B
. .y IR, o e L
Yomentle CTwe s WLl llon o wnyts P Dl
Lomimeicral Voot eatilon units LR NS 7H
oiunteial Cae mrtlion uncts Tu.on
104 5%,
s .

Source: University of Singapore

In the industrial sector, petroleum refineries and products industries account
for about a quarter of the total consumption of electricity followed by the
electronics and other metal products industries such as the steel mills and
the chemical, rubber, and plastics industries. While the industrial sector
consumes most electricity, it is not always easy to conserve energy without
replacement of plants and equipment. It is reported that two local oil
refineries will be investing S $17 millicy (USS$7.7 Million) on anergy savisg
equipment and expect to save over half a million barrels of oil a year.

In the domestic sector, the total consumption appears to be less significant.
However, with rising affluence there is a tendency of using more electricity
than absolutely necessary., Many private homes are full air conditioned. Aas
a result private housing, cn an average may use 3 times the electricity of

a public 2-room unit built by the Housing and Development Board (HDB), and
more than 1 1,2 times in gas consumption.

BEST AVATILABLE
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Singapore Solar Pumping

Unfortunately the options for alternative sources of energy are not apparent
in Singapore. The maritime climate limits the availability of solar energy.
The average direct sunshine hours is about 5.6 hour per day. The annual
mean daily total radiation is about 4.46 kwh/m2 for about 66.5% of the days
in a typical year. This is not unlike certain parts of the temperate zone.
However, there is no seasonal change in Singapore, and during partially
cloudy and overcast days there is a substantial amount of diffuse

radiation present. These conditions render it possible for solar hot water
appliances to function reascnably well. At present there are several
companies assembling solar hot water appliances for domestic and commercial
projects which include hotels, clubs and hospitals. There is no work

at present on solar water pumping.

Solarvoltaic cells are applied to a telephone in a remote island which is
not served directly by the PUB network. No solar air conditioning
installation is made, thcugh the University of Singapore is to set up an
experimental building to test the efficiency of a unit which is commercially
available. No biogas work is done, though the local pig farms could supply
sufficient waste to generate biogas. Wind energy is not considered viable
at this stage, as the calm period in Singapore is about 30% of the days

in a-year. It may be possible to use wind energy on the smaller islands,
south of the main island of Singapore where winds are expected to be
stronger.



Singapore

Coal

Singapore does not consume coal at present although the feasibility of
introducing coal-fired power plants is presently under consideration.
environmental concerns can be arranged, then it is possible that coal use

yill begin in 1987 as shown in table 1, for this reason, Singapore is interested
in fluidized bed combustion for its potential power plants.,

Table |

Proposed Coal-F.rad Projects (1980-2000) in Singapore

£

Coal-Fired Power Plant

1980 - 1986 1987 1988 1989 1990 1991 1992 2000
PULAN SERAYA Phase 1 (MW) - 700 - - - - - -
PULAN SERAYA Phase 2 (MW) - - - - 700 - - -
PULAN SERAYA Phase 3 (MW) - - - - - - - 700
Total (MW) - 700 - - 700 - - 700
Coal-fired Accumulated
Total MW) - 700 700 700 1,400 1,400 1,400 2,100
Coal Requirement for
Electricity (1,000 tce) - 1,600 1,600 1,600 3,200 3,200 3,200 4,800




Singapcre - Conservation

Because it has no indigenous energy resources, Singapore places a high
priority on energy conservation., Because much of the energy consumed
is in the form of electricity efforts have focused on increasing the
efficiency of electrical use.

RN

The utilization of elestricity in Singapore in 1978 is as followa: —— =~

. Public lighting 52 Gwh 1% )
- Domestic 288 Gwn 17 i
5 Commercial and 1667 GWn %2%
kntertainment
Industries 2607 Gwh 5C%
— Somv, Vnia FB Sdm\ggpm’ 100%
T e e T e e T e e —

- Source: University of Singapore
Electricity consumption

Tn the commercial and entertaimment sector, mairly due to 'ighting and
air conditioning. While the illuminance levels in offices &re generally
not excessive, there is a tendency to over-light supermarkets and depart-
mental stores with the hope that higher illuminance levels would attract
more customers. Commercial Buildings such as highrise offices and places
of public resort including cinemas, restaurants and theatres are normally
air conditioned, and consume much electricity. In a typical high-rise
office building, for example, the following percentages are often found:

. . . | 2 .
Airconditioning 0 W/m 554
N 2
) Lighting 18 ¥/m" 25%
p)
Others (1ifts, electrical 15 d/a” 20+

: appliances, etc)

University of Singapore

It is obviously that the electricity used for air conditioning is high and
conservation is necessary.

"Save Energv'" Campaigns

The energy crisis in 1973 prompted the authorities to organize a nation-wide
"Cave Energy" campaign. The electricity consumption was reduced to 3.9% in
1974 from an annual growth rate of more than 15% from 1966, However, the
consumption rate increased to 8.1% in 1975, and had risen steadily to 15.3%

in 1978. This naturally caused concern and in 1379 a second "Save Energy"
campaign was launched. In addition to using the mass media such as newpapers,



v and radio, conferences, seminars and talks were organized by the PUB
officers and other professionals in energy conservation. Leaflets were
published to advise households how they may conserve energy in lighting,
cooking, and the use of electrical appliances such as refrigerators and
air conditioners. The public was also encouraged to report to the PUB
any misuse of lighting, and the PUB officers would investigate. The
three-month long campaign in April, May and June of 1979 generated much
public interest and response. It was estimated that the saving of
electricity consumption of all sectors over these three months was about

5%.

In 1981, the PUB's conservation campaign included the establishment of an
Energy Conservation Center to provide free advice to the public (domestic

and small consumers) on how to save energy. This effort involves also the
Ministry of Trade and Industry, Consumers Association of Singapore, the
Building Central Division, Registry of Vehicles, and the Economis Development
Board. However, the PUB has set an example for buildings by achieving its
10% target in energy reduction by cutting energy waste, For instance, the
air conditioning system is switched off for half an hour during lunch time.
Fewer elevators are used during off-peak hours and lighting is reduced by
installing individual switches instead of a central one,

Building Design and Regulations

The first major nation-wide conference in energy conservation in buildings

was held in September 1976. Several recommendations to amend the existing
building regulations have been made, including building fabric, alr condition-
ing natural ventilation and artificial illumination, in order to reduce

energy consumption in buildings. At this conference it was announced that

a research grant donated by the Board of Architects and the Professional
Engineers Board, the registering bodies for the two professions, for research
on energy conservation to be done. The Building Control Division (BCD) of

the Public Works Department, the relevant authority in building ap- voval,

was requested to take upon this task.

Accordingly a BrD Committee on energy conservation was set up under the
Chairmanship of the Assistant Director (Building Control), with representa-
tives from the University of Singapore, Singapore Institute of Architects,
Institute of Engineers Singapore, Association of Consulting Engineers,
Public Utilities Board, and the Public Works Department. A Research
Committee was also established within the Committee {under the Chairman-
ship of the author) to conduct research work.

The 2-year research project was completed in 1979, and the recommendations
of the Committee were accepted by the authorities and incorporated into
the Bullding Control (Space, Light and Ventilation) Regulations, and were
published as a Handbook on Energy Conservation in Buildings and Building
Services {(PWD, Singapore 1979).

In lighting, the most significant addition to the regulation is that maximum
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The designer is permitted to use any system he wishes, provided that the total
load does not exceed the maximmum permissive consumption. Good lighting practice
such as choice of lamps and luminaires, use of localized lighting, switching,
control and maintenance, are advocated. However, no Singapore Code of

Practice in lighting is available for the time being.

In air conditioning, the American Scciety of Heating, Refrigeration and Air
conditioning Engineering (ASHRAE) concept of Overall Thermal Transfer Value
(OTTV) forms the basis of the regulation. The OTTV is a hypothetical value
of the thermal performance of the enclosing walls of air conditioned
buildings. 7Tt depends on the amount of sumn receivad on the walls, the heat
transfer between indoors and outdoors, the weight per unit area of the walls,
and the tHMermal transmittance coefficience ('U'Values) of the walls. The
constants of the concept such as solar factor, equivalent temperature
difference, indoor-outdoor temperature difference, have been determined by
the research team. Variables such as shade coefficients of sum-breakars
over clear glass are also calculated, and 'U' values are obtained from
standard thermal conductivities of building materials.

The maximum permissible OTTV depends on the desirable reduction of electricity
consumption and the practicality of insulating the building fabrics from the
sun and external heat. Investigation by the research team has indicated that
according to the constants derived from measurements, the OTTY of an average
high-rise commercial building is about 65 W/m2, and a reduction of

electricity consumption of 10% is possible if the OTTV is reduced to 45W/m2.

All proposed buildings to be air conditioned in Singapore are now raquired
to be designed for an OTTV of 45 W/m2.

Tig 4 shows a survey of six major buildings in Sincapore. Though the

results are rather scattered, it may be seen that , in general, the average
monthly ene-gy consumption and the percentage of fenestraticn are proportional

to the OTTV.



Fig 5 shows the theoretical electricity saving in air conditioning if the
OTTV is reduced, as compared with an existing building.

Fig 6 shows the expected saving of a building if the shade coefficients
and insulation of spandrel walls are improved. The working of the OTTV
is outlined in this paper as Appendix 1.

For roofs of all Buildings maximum 'U' values are regulated according to the
unit weight of the roof as follows:

{ Max Thermal Transmittance(w/m2 °K)
"'Weig:r ] R C
elgnt Grou ! ez;iﬁmﬂﬁnge Airconditioned { Non=airconditioned
| l SBuilding ' Building
[ : |
Light © Under 50 0.5 E 0.8
Medium % 90 to 230 0.3 i 1.1
| 1 |
leavy E Qver 230 _ 1.2 ! 1.5

Source: University of Singapore

The purpose of insulating the roof is to reduce the coecling load of air co-
ditioned buildings and to improve the thermal comfort in non-airconditioned
buildings so that there may be no need to introduce air conditioning later.

In air conditioning systems, more precise anaiyses instead of rule-of-thumb
methods are required, Minimumm fresh air supply is stipulated according tc
the use of the building, and the ventilation rate is not to exceed 30%

of the minimum fresh air supply. Zoning and control is required for each
air conditioned space. Insulation of chilled water pipe is also regulated
and the indour conditions are limited to the following:

Haximum dry bulb temperature 27°¢C
Minimum dry bulb temperature 2}00
Maximum relative humidity 75%
Maxinum air movement 79 m/min

It may be seen from the above that there is a definite attempt in energy
conservation. However, the minimum drv bulb temperature could be raised
for certain buildings such as offices where such low temperature i3 not
necessary. Advantage could also Ze taken i1n air novement for local relief.

ngs, window openings are increased from 5% of

Tor non-airconditioned bu in
d space to 7.5%, h le the overall window area

il
the floor area of an occupi



including openings is increased from 10% to 15%. This is to encourage the
use of natural lighting and ventilation. Use of cross ventilation and
sun-breakers are also encouraged.

For industrial buildings, roof ventilators or jack roofs are to be used.
Spacing of the jack roofs is reducing from 13 m to 9 m, and the spacing

of the Jjack roof is to be 1.2 m per metre run.

Upgrading of existing buildings -

While the building regulations are expected to reduce the energy consumption
of new buildings, existing buildings continue to consume energy. This is
not satisfactory. It has been announced that existing air conditioned
buildings will be required to pay 20% surcharge of electricity if the
building fabric is not improved to the OTTV of 45 W/mZ. This means that

the external walls of existing air conditioned buildings are required to be
further applying insulating materials on the opaque sections, double-
glazing, or adding external sun-shading devices. Obviously there will be
capital cost, but in the long run, particularly in view of national interest,
the saving of energy would compensate the initial expenditure.

Other measures being congidered as follows:

(1) Replacement of existing equipment - Existing equipment which have low
coefficient of performance could be replaced by efficient type.

(2) Installation of control - Some existing systems have insufficient control
and do not respond to climate conditions or internal heat gain. Better control
would reduce energy consumption.

(3) Artificial lighting - Some existing installations have higher lighting
load than that prescribed by the revised building regulations. The ex-
cessive illuminance is wasteful.

(4) Reduction of infiltration - Air leakage through windows which are not
properly sealed and openings without doors or air curtains are sources of
wastage. Considerable saving could result if the infiltration could be mi-
nimized by weatherstripping of windows and enclosure openings.

The implementation of these measures, however, is not going to be easy.

Building owners are unlikely to upgrade their buildings unless some incentives

are being given. They may be in the form of tax concession such as shorter

write-off periods. However, the methods of computation, the actual amount

deductable and the depreciable capitalized costs to be exercised by the authorities, are
expected to be complicated. To-date no definite decisions have been made.
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lattudo of the [0£ation, and varving from 38 8TU/H FT!
{121 W/md st 569N 10 29 BTU/H.FT! (42 W/m?) st
: 24°N on o liraar graph. The expression ot OTTV w givan
we - an loligws:

Sl TV e -

(Ug 4 Aw » TOva! o_lh-ghscx ? iUk Aral

. As

_ {s¢9 nota balow)
QTTV = ovarall thermal transles velue
wher @

* Ue. - = the thermal iransmittance of all slements of
. the opaque wall area Blu/h. ft? F (W/mK)
. Aq, e ' epaque wall area, 1Y (m?) .
Vool =’ tha therma! transmittance of the fenestration
R ] Aty/h.ttY F IW/mK)
«.Iw\nuanon ares, 1t {m’) Cos
’mumlem temperature difference F9 (C')
@ ghading coefhcrent of tha lengsiration
“Iemparsture dit'srenco betwaan eateror and
T tintenor demign conditions
=goler fector value given Btu/h.ft? (W/m‘)
: _‘- ‘grods ares of extence wallts, 7 {m?)

NOTE: Where more than one typg of wall and/or fene-
.. Stration is uged, the respectiva terrn of terms
. 757 aheli be expendad into sub-slements, 83:
'\, AU A Aga TOa) * (Vi # A s TDvo), ate.

'me zm’v CcoNCEPT L

j '_ The. ﬂm‘ exoreasion of the equation, (U 3t A, x
TOwl, imvaiives the U-voiues, the &res, and the agui-
Valagnt temperature difterance of the coaque well ares.

. embodies the heat cepacity, s0isr r8diaton on the -
- wll, ehd 1Bmpareturs GFerénce batween Ingoore end

T outdoora, This caters for the static end nomeptatic haat
- {low across the ooaque weli. The U-velua of the opaque
-l iInciudse the i Tilm of the surf8Csd, &ir cavity in the
commtructon, if any, and the thermel resistences of the
mawarisle used. Thie expression thus determingd the
haat gan through the cosque wall. .

“I. The escond oxpression, (A, « SF x SC} ineludes the ores
.. of thg window, the solar factor, and the shade coat'i-
st of the gless. The solar tactor is the avarsge solar
redlaton on verucal surfaces of the four onantanons,

= = and 9 meeswed 1o be 130 W/m? The shode costficient
2.7 of the glesa depands on the type ' giasa 10 be usad,
J . and the externs! sun shading Uevicus instalied. Thus this
e exprexsion gives the hedt jain due to the sun on the
i wWingow,

Tha third expression (Uix A, aaT) hes (0 do with tha
gein of the glass. not due 10 the sun, but dye to the
indodr and outuoor temoeruturg ditfarence, aT, which
o 13 10 be 5°C for Singapore 'ne U-value of the giass, U.,
: vanes o litde with tne thickneas of the glass, and
reduced by the use of doublie glazing.

LS

g ’ APPENDIX 1

" § Bquivelent Tempdreture Ditfereaces (TDeal _

The sum of thess threa expressions gives an indication &
of the thermal performance of tne total wail. To convert .
to unit area, 't 13 diviced by the total ares of the wall,

and the quotient s the OTTV.

SINGAPORE MODIFICATIGN

The ASHRAE stezndards are lor Amerncan condions,
and modification tor Singapose condimong are necus:
sary. Ths lollowing are the changus made:

1 Oesign Temperature .
Temparature difference batween sxtenor and interioe
deaign condition tar Singapora 18 5°X (54C). Thez ie. -
bassd 0N the 8varEg9e maximum daily 1emparature Jt
noon of 30°C and the average MaoYr temoeratuia ol
259C.

2 Soler Fector U
The solar factor used by ASHRA: 3 substantisily- - !
highar than that ot Singupare. Thy Amancan wtan- - -
derds vary from 145 BTG/ H FT¢ (462 Wrme1 at SB"N
10 127 BTU/H.FT? (AD4W/rv) at 4Q¥N, thun to 117
BTU/H.FTT(I7T3I W/m) at 24¥N, NO data are shown
below 24°N. Measurements meds 'ocally ndicate -~
that, for vertical suracas, the annuei sverege of ail
orisntgtion 13 about 130 W/m’, wiich B now used 2%.- .
tha standsrd solar tactor for Singepore. For the
aciual onantation of » wail for which OTTV i to o K
calculeted, tha fotlowing 13 to be used: a -

SF & 130« CF (W/a¥) g
where CF is tha comectron !actovwﬂhrvlmw -
the orientation of the wall in queation es follows.’

Crigrrtgton N NE ¢ SE_ ‘S

Carrazon R R

femmor CF

“r mb——

1@ .{-1_15 1.0

(‘fhecomctzonfamorforomevormmmbv
foung by interpotation)

N

As ™e tolar fector in Singavore s sudsisateily kbee
" than that ueed by ASHRAE, these a:ﬂm sre
ecnordingly reduced &¢ follows:

8lngaoore ol

Wait Construation — Maea/UniR Ares

0125 hg/rv
i 128195 ng/mv
{ over 196 kg/nv

ASHRAE

! 0-125kg/m?
126-195 kg/m?
, 196-246 Kg/m?

4 Groes sree of external walls : ’
According to ASHRAE Standard 90/78 fm 4.2.2
tha gross ared of exteror walls consista ot 3 opaaus
wail areas linciuding founcation wolkg, bedwseen floor

- spandreis, peripheral edges of Hoors, e, window - -
arsss Lincluc:ng 3ash), and doof Bress, where such.”
surfsces are exposad to OULGQO!r 8if &NT ENCHOIS 8 . .-
hested and/or mechanically cooled space (includmg .. "
intersuc:al sred between wo Such spaces).




The Singapore cefinition of gross ares of external
walls does not include the notes in the brackets. The
tollowing 1S added, ‘‘thae fenestration area shall
nclude glazing, glazing bars, mullions, jaints, ran-
snms. heads, and %ils of window construction, and
anall De measured from the extreme surface of the
window construction’”,

The practice :mphcation of the above 13 that the walis
of an av-conditioned space, if not diractly exposud 10
outside ared, wiil not e ingluded i the calcuiaunn.
This 1s reasonable as the OTTV concept appiies
specifically 10 exposed eaternal welis onty. Also ths
conductivitias of window !rames and sashes #ry
gssumed to be the same 83 (nat of the giazing.

Wail-by-wali Cstculation
The ASHRAE Standsrd dogs not make refersnce to
arigntation of the weils. 11t the Singapore guidelings
the QTTV of each wall 18 to bw calcuiated first. If
there arg more than one type of matensl and/or
tangstration 18 used, the respactivé (grm of terms
shail Ue expanded nto sub-gluments, such as

1Ay v gy & TOvn) * tAay e Ueza TOwygl, ete.
The OTTV's of the wallg of wkich anclose the same
spuce ars then combined to form tha final OTTV gs
followa:

AL A OTTVI ¢ Agya OTTV 4 .« 5y, n OTTV,

oTTVe = P WEY WO NEY V

Maximum Permiaesible OTTV

The Singapore quidehnas set tha maximum pare
miagible OTTV of an air-conditionad space st 46
W/md,




ANNEX XI
PHILIPPINE - ENERGY PROFILE



Philippine Energy Situation

011, most of it imported accounts for over 3/4 of Philippine
energy as shown in Table 1. Thus, energy demand poses a major economic
problem for the government. Since the cost of imported fuel in 1979
for example equalied 97% of the country’s trade deficit. The overriding
goal of the Philippine energy program, therefore, is to substitute
domestic energy sources for imported oil and to promote conservation and
more efficient use of energy without constricting economic development.
Recent declines in production from the NIDO oil field, the Philippines
only source of domestic o0il, after previous expectations of an increase
production, have made oil substitution efforts even more critical to
the nation's energy future.

The origins of the Philippine energy program stem from the
difficult situation of 1973-1974. Although 394% dependent on imported oil,
the Philippines found it had no control over the supply sourcing, or
transportation of the oil it needed for energy. The government acted quickly
to create the Philippine National 011 Company (PNOC), which today controls
60% of the islands' imports and has full transport capability. PNOC has
reduced reliance on Middle Eastern oil and has assumed an active role in
promoting other domestic energy-related projects.

In 1977, the government went a step further, establishing the Ministry
of Energy which subsumes both PNOC and the Philippines' National Power
Corporatic.. Its mandate was to forumulate and execute a ten-year
comprehensive program that would supply energy needed for continued growth
as determined by NEDA. To ensure the Ministry's plans and NEDA's projections,

the entire package is re-evaluated each year.
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Thus the Philippines has, in effect, fashioned a rolling ten-year
energy development program, sufficiently flexible to respond to the
country's changing energy conditions and requirements. During the '70s
the country spent more than $500 million on energy development -- about
three-fourths of which went to oil and gas exploration. For the '80s the
national program calls for expenditures totalling just under $14 billion
in 1979 prices. The‘program will bring complete electrification of
the country by 1987. It will reduce dependence on imported oil from 81%
in 1979 to 25.5% in 1989, and will create an estimated 470,000 jobs.

The Ministry of Energy's five-year program for 1981-85 (issued
July 1980) includes plans for development of geothermal and the following
"non-conventional" energy sources: fuel alcohol (alcogas - 20 percent
alcohol, 80 percent gasoline); bagasse (primarily to fuel alcohol
distilleries); dendrothermal; biogas; wind; "small hydroelectric
resources" (mini-hydroelectric and small water-impounding projects);
direct solar energy (water heatina, drying); "integrated energy systems"
(combination of solar, biogas and windmill plants); hot springs, marsh
gas; agri-forestry waste; washeat.

The five-year plan sets the following goals for energy contribution
of nonconventional systems by the end of 1985, in thousand barrels
of o1l equivalent (MBOE) as shown in Table 2.

The plan calls for expenditure of $569 million over the five-year
period on the non-conventional energy development program, distributed
as follows: mini-hydroelectric, 32 percent; alcogas, 26 percent;
dendrothermal, 18 percent; windmill water-pumping, 15 percent; other

technologies, 9 percent.
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Geothermal. As of June 1980, the Philippines had a proven total
geothermal field power capability of 986 megawatts. This figure is
expected to reach 1,200 megawatts by the end of 1980. Total installed
capacity is 443 megawatts. The five year plan calls for drilling of
395 wells, which at the present success ratio should establish a
cumulative steam availability of 3,480 megawatts. The planned installed
geothermal generating capacity by the end of 1985 is 1,726 megawatts.

The plan estimates expenditure of $679.42 million 6n the geothermal
development program during the period.

In general, 1980 was a downbeat year for the Philippine energy
program. Price increases continue, and the flow rate for the Nido field,
the country's one production field fell from 40,000 to 11,000 barrels per
day. Philipps 011 drilled five dry wells in the Visayan Sea, dimming
hopes for that area. Both Cities Service and AMOCO postponed development
of their discovery fields, Matinloc and Cadlao, from 1980 to 1981.
Finally, the Philippines' last independent field was discovered in
November 1978 (Matinloc), over 2% years ago.

The success story of the year is the geothermal program: geothermal
plate generating capacity will be practically doubled this year, from 223 MW
to 443 MW. This is the only generating capacity which will be added to
the important Luzon Grid in 1980, and it is badly needed. The additional
geothermal power delivered in 1980, will nevertheless, reduce estimated
consumption of 0il in the Philippines this year by less than two per cent.

In the medium-term, the current generation of investments in hydro,
nuclear and coal should begin to contribute appreciably to the energy

stream. There are no new oil discoveries or geothermal units as yet
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scheduled for development during this period, but both energy sources
will probably continue to make some new contributions.

The year 1983 looks particularly difficult. Although the National
Power Corporation has claimed that the Magat Dam (360 M.), the Kalayaan
pumped storage facility (300 MW) and the Batangas coal-fired thermal
plant (300 MW) will be on-Tine in 1983, it seems highly unlikely that
any of these units will be operating that earlyv. Al1 of these projects
will feed into the Luzon Grid and by 1983, under conservative estimates
of 6 per cent per year demand growth in the Grid, demand will overtake
supply unless at least one of the three projects is ready for service.

[f 1983 can be weathered, however, these generating facilities,
along with the nuclear plant (assuming that construction goes forward)
will make a major contribution to the energy flow in the mid-80's. By
available current estimates, Magat will go on-l1ine in 1984, and the coal-
fired thermal plant, the nuclear plant and effectively, Kalayaan in 1985,
(The Kalayaan pumped storage facility is designed to provide supplementary
power during peak demand and depends on the nuclear plant for power to
operate the pumps to store water during slack periods.) Thus, by sometime
in 1985, approximately 1580 MW of additional power should be available
for the Luzon Grid. (The Grid now requires, at daily peak, about 1300 MW.)
The National Power Corporation plans to begin re;iring 0il-burning
plants during this period.

Geothermal Energy

Geothermal-powered generation of electricity will take a bigger
share of the Philippines energy mix by 1989, increasing to 7.2, of total

demand in 1989 from 1.6% in 1979
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The Philippines government's push to develop geothermal power
generation is part of its $9.7 billion. 10-year energy program to cut
cil imports to 47.9 million bbl/year in 1989 from 74.8 million bbl/year
in 1979.

That will accompany an expected overall doubling of energy consumption,
to 184.6 million bbl of oil equivalent in 1989 from 92.04 miflion in 1979.

It has earmarked $347 million of that budget for exploration and
development of geothermal resources in hopes of increasing geothermal power
generating capacity in the Philippines to 1.26 million kw in 1989 from
445,000 kw in 1980.

Plans call for an additional 714,000 kw equivalent of geothermal steam
to be developed by 1989 for future power generation.

The balance of power generation's share in the Philipnines' energy mix
targeted in 1989 involves a switch to 6.2% from 22.5% for oil, 12.8% from
6.3% for hydroelectric power, 6.2% from 0.3% for coal, 3.5% from zero for
nuclear, and 1.9% from zero for unconventional power sources.

Nonpower energy consumption would account for the remaining 62.2% of the
total national energy mix in 1989.

That's a cut of 7% from 1979 in nonpower consumption's share of the
nation's total energy mix.

But norpower consumption will increase to 114.7 million bbl of o1l
equivalent in 1989 from 63.7 million in 1979.

Nuclear

The Philippines has one 620 M4 light water reactor under construction

on Bataan Peninsula. However, construction delays have pushed back its

completion date until late 1984 at the earliest.



Philippines' Primary Energy Consumption

lst Juarter

1978 1979 1980 1981
0il
Imported (MB) 81,071 74,896 73,718 18,012
3 of total 93.5% 79.3% 79.6% 74.4%
Domestic (MB) - 7,718 3,771 jsl.
% of total - 8.2% 4,1% 1.4%
Total Oil 81,071 82,614 77,483 18,363
% of total 93.5% 87.5% 83.7% 75.8%
Coal
M 265,282 232,780 281,226 72,770
MBOE 947.4 768.2 928 242.3
3 of total 1.1% 0.8% 13 1%
Hydro
MWH 2,787,125 2,878,906 3,553,700 817,894
MBOE 4,6-5.2 4,798.2 5,922. 1,363.2
$ of total 5.4% 5.1% 6.4% 5.6%
Geothermal
MWH 3,200 638,244 2,049,224 691,565
MBOE 5.3 1,063.7 3,415.4 1,152.6
% of total nil 1.1% 3.7% 4.8%
Bagasse
MBOE N/A 5,195.8 4,849.6 3,095.7
$ of total N/A 5.5% 5.2% 12.8%
Total Primary Energy
(MBOE) 86,669.5 94,439.9 92,604.8 24,216.8
Total Indigenous Energy
MBOE 5,598.5 19,543.9 18,886.8 6,204.8
% of total 6.5% 20.7% 20.4% 25.6%
Source: Ministry of Energy, Bureau of Energy Utilization Quarterly Review
NOTE: 1. O0il includes energy fuels only (avgas, avcurbo, premium and
regular gasoline diesel, fuel 0il, kerosene, and LPG) and
refinery fuel and loss.
2. MBOE: thousand barrels of oil equivalent; MT = metric tons;
MB = thousand barrels.
3. Assume all NIDC crude converted to energy use.
4. One MBOE = 280 MT coal = 600 MWH electric energy.
5. Hdydro and jeothermal in terms of gross generation
6. 1 MT bagasse = 1.44 BOE

BEST AVATILABLE


jmenustik
Best Available


Table 2

Philippine Energy Program, 1981-1985

Source
Alcogas
- Alcohol production
- Bagasse:

- For alcohol production
- Excess

Dendrothermal
Mini-hydroelectric
Small Water-impounding Project
Solar Water Heating
Biogas
Solar Drying
Producer Gas
Windmill water-pumping
Other projects (total)
TOTAL

Source: Ministry of Energy

MBOE

2,415.10

1,430.30
792.00

973.00
1,610.00
213.00
12.00
55.71
1.20
2.40

.60

1.19
7,506.50



ENERGY CONSERVATION

PHILIPPINES

Energy conservation has a high priority in the Philippine energy
strategy. Although the most effective policy instrument has been pricing
policies, several effective conservation programs, including some training
courses, are administered by the Ministry of Energy's Bureau of Energy
Utilization. These programs have increased public awareness of the ne.d
to conserve energy and enchanced industry's ability to cut production
costs through increased effeciency of energy use.

As shown in Table 1, conservation programs have been successful
over the last few years on reducing gasoline use and minimizing increased
consumption of fuel oil. Table 2 indicates those industries where
energy demand has been reduced or increases minimized.

The omnibus Energy Conservation Act (see attached) or "Batas
Pambansa Blg. 73" provides the legal basis for energy conservation in
buildings. However, due primarily to a lack of technical information,
no consumption regulations have been established. Instead, the Bureau
has provided training courses and seminars for those interested in
reducing energy consumption. In several cases, notably the Holiday Inn
of Manila and the Manila Hotel, energy conservation action teams have been

formed by the building's owner to reduce energy waste.



Table 1

Petroleum Product Consumption
(Thousand barrels per day)

1st Quarter
Products 1978 | 1979 | 1980 1981
LPG 7.1 7.5 6.6 640
Av gas 0.4 0.3 0.2 15
Maphtha 1.9 2.3 2.1 201
Premium Gasoline 18.7 | 18.2 | 16.0 1428
Regular Gasoline 23.0 1 21.4 | 14.5 1124
Av Turbo 7.1 7.3 7.1 649
Kerosene 10.1 9.5 8.7 757
Diesels 42.7 | 46.5 | 47.7 4725
Fuel 011 103.1 {105.8 }109.3 8358
Asphalts 1.1 1.2 0.9 111
Lubes & Greases 2.8 3.6 2.7 252
Otherl/ 1.6 | 1.7 1.5 131
TOTAL 219.6 (224.7 |217.3 19058

/
l-’Inc1udes process gas, solvents, propylene, wax and petroleum, 1981
data includes refinery fuel and loss.

Source: Ministry of Energy,Bureau of Energy Uti‘ization
Quarterly Review



Table ¢

HAS

Petroleum Products Consumption by Industry

(MB)
' FULL YEAR
SECTOR 1980 1979 % Change

Cement 3,363 3,441 ( 2.3)
Sugar 1,167 1,200 ( 2.8)
Coconut & Vegetable 0il 1,026 1,109 (7.5)
Mining 4,244 3,883 9.3
Power Generation 17,170 18,893 (9.1)
Fertilizer 495 487 1.6
Logging/Wood Products 1,397 1,655 (15.6)
Paper Processing 1,599 1,659 ( 3.6)
Lube Refinery —_— . 794 600 32.3
Textile Mills : 940 1,101 (14.6)
Land Transport 1,548 1,582 ( 2.2)
Domestic Marine 2,076 2,171 ( 4.4)
Domestic Aviation 908 1,081 (16.0)
Fishing Trade 714 802 (11.0)
Glass Manufacturing 702 902 (22.2)
Steel/Metal/Nickel/Process 5,260 5,083 3.5
Contractors 1,439 1,475 ( 2.4)
Ceramics 204 223 ( 8.5)
Rubber & Tires 179 215 (16.7)
Chemicals 576 671 (14.2)
Tobacco 90 102 (11.8)
Food Processing 626 754 (17.0)
A11 Others 3,808 3,892 ( 2.2)
Refinery Fuel & Loss 3,283 3,569 ( 8.0)

TOTAL 53,608 56,550 ( 5.2)

Source: Ministry of Energy



‘REGULATIONS

BATAS PAMBANSA BLG. 73
AN ACT TO FURTHER PROMOTE ENERGY CONSERVATION AND FOR OTHER PURPOSES

Section 1. Declaration of Policy. In the face of
the uncertainties of continuing world oil supplies, it
is hereby declared the policy of the State to institu-
tionalize energy conservation in order to enhance the
availability of energy supplies required to support the
country’s economic, social and developmental goals.,

Sec. 2. In order to carry out the policy declared in
this Act, the heads of ministries, bureaus, and agen-
cies of the Government, including those of political
subdivisions and government-owned or controlled
corporations, shall adopt and strictly enforce mea-
sures, particularly those that will facilitate and expe
dite official action on transactions involviffg the pub-
lic, to promote the conservation of energy. They shall
enjoin observance of such measures by their officers
and employees through administrative sunctions.

See. 3. Towards the same end and to develop a
more dynamic and effuctive program for the rational
use of energy, the following acts are hereby prohibit-
ed:

ta) The importaticn, manufacture or assembling
ol gasoline-powered passenger motor cars with engine
displucement of over 2,800 cubic centimeters of
Kerbweight exceeding 1,500 kilograms, including
ACCUSSOTICS.

(b) The use of neon lights and electric lights for
commercial advertising earlier than 6:00 o’clock P.M.,
and beyond 9:00 o'clock PM.; and, except during the
Christmas season and during the Ramadan, the delib-
erate use of unaccessary and excessive lighting in
ho.cls, motels, shopping complexes, buildings, stiuc-
(ures and similar commercial establishments as shall
be determined by the Ministry of Energy in accord-
an-e with accepted electrical standards and practices.

(¢) The use of government vehicles for purposes
other than official business: Provided, That in every
case, the trip ticket authorizing the use of the vehicle
sholl be display . on the windshield or in another
corspicuous place on the vehicle: Provided, further,
That vehiv's used by intelligence and investigative
agencies of the Government shall not be covered by
the foregoing proviso.

The use - sovernment vehicles on Sundays, legal
hotidays, or out ..o regular office hours or outsid.
the route of the otticials of employces authorized to
use them, or by any pesson other than such official
s properly authorized, be
olation of this para-

or employee, shall) ui
prima fucie evidence of the

graph. For the purpose of this paragraph, vehicles
owned by government-owned or controlled corpo-
rations are deemed government vehicles.

Sec. 4. Also towards the same end and to develop
a more dynamic and effective program for the ration-
al use of energy, the Ministry of Energy, after public
hearings, is hereby empowered:

(a) To establish and administer a fuel allocation
and rationing program during periods of tight supply,
and to assure that dealers of fuel deliver the right
uality and quantity of the product to their custo-
mers,

(b) To require, at reasonable profit levels, the dis-
tribution and sale of alcohoi/gasoline or other ener;
blends in order to increase the use of domestic energy
resources.

(c) To set stundards of energy coasumption for
oil-powered or electric-driven machirery, equipmunt,
appliances, devices, and vehicles imported into, manu-
factured, assembled or sold in the Philippines for
domestic use, in consultation with the Ministry of
Industry and the Ministry of Trade, taking into ac-
count the technical and economic limitations involv-
ed.

(d) To require industrial, commercial and transport
entities or establishments to collect or cause the
collection of waste oil for recycling as fuel or lubri-
cating oil.

(e) To fix the oil refineries’ production yields and
product quulity, especially during periods of oil short-
age, taking into account the technical limitations
involved.

() To require industrial, commercial and transport
establishments consuming more than one million fuel
oil equivalent liters of energy including liquid fuels
and electricity annually to submit fuel and electric
consumption as well as production and sale statistics,
in order to , .operly monitor energy consumption and
utilization efficiency.

(g) To set, in consultation with the Ministry of
Industry, energy use standards for industiial, com-
mercial and transpo.l osiablishments, taking into
account the techni .l and economic limitations in-
volved: Provided, however, That in the case of sugar
mills and refineries, the Philippine Sugar Commission
shall be consulted.



(h) To require industrial, commercial and transport
establishments consuming more than two million fuel
oil equivalent liters of eneigy annually to employ
qualified engineers to act as energy managers, and to
" submit energy conservation programs and energy
audits.

(i) To regulate, in consultation with the Ministry
of Public Works and the Ministry of Industry, the use
of air-conditioners in offices and in commercial and
industrial establishments, including but not limited
to requiring the use of thermostats and setting them
to certain temperatures that will conserve energy
but still assure reasonable convenience to the users
thereof. A permit issued by the Ministry shall be
required for all new or additional air-conditioning
equipment to be installed after January 1,981 in
commercial and industrial establishments so as to
ensure that capacity is not in excess of that which is
reasonably tcquired to cool the premises.

Sec. 5. The Ministry of Labor and Employment,
in consultation with the Ministry of Industry and the
Ministry of Trade, is hereby empowered to stagger
the working hours in industrial and commercial estab-
lishments and in offices, or fix the number of work-
ing days per week in such establishments or offices,
for the purpose of conserving energy and relieving
traffic congestion: Provided, further, That in fixing
working hours and working days in the Metro Manila
Area, the Metro Manila Commission shall be consult-

ed,

Sec. 6. The Ministry of Education and Culture is
hereby empowered to fix the schedule of school
hours in urban centers for the purpose of conseiving
energy and relieving traffic congestion, without, how-
ever, sacrificing educational standards; and also to
prescribe the study of energy conservation in the
appropriate grades ot levels in schools.

See.7. The Munistry of Trade, in consultation with
the Ministry of Tourism and the Ministry of Labor
and Employment, is hereby ¢mpowered to limit and
fix the operating hours of business establishments
which by their very nature have to operate on a twen-
ty-four hour basis:  “rovided, That the Ministry of
Trade shall require the manufacturcrs or dealers of
oil and electricconsuming dJdevices, equipment, ap-
pliances, and vehicles manufuctured or sold in the
Philippines to show their pi :luct’s energy require-
ments and consumption efficiency.

REGULATIONS

Sec. 8. The Ministry of Human Settlements is
hereby empowered to set standards in accordance
with accepted engineering principies and practices in
the use of building materials and the designs for priv-
ate offices, commercial, and industrial buildings,
which will promote the ends of energy conservation.
The Ministry, with the assistance of the Ministries of
Industry, Labor and Fmployment, and Edycation and
Culture, shall also make plans and iind ways to erable
people to reside at a convenient distance from the
place where they work and/or study.

Sec. 9. The Minitry of Transportation and Com-
munications is hereby empowered to regulate the use
of motor vehicles so as to conserve fuul and relieve
traffic congestion, including but not limited to res-
tricting the use of certain types of vehicles during
peak hours of the day and during Sundays and legal
holidays, or their use for certain destinations or over
certain streets during Sundays and legal holidays, or
their use for certain destinations or over certain
streets during stated hours; or imposing carless days;
or requiring the organization of car pools in sj-ecific
areas or among residents of certain neighborhoods;
or fixing a minimum number of passengers for cer-
tain types of motor vehicles with certain destinations;
or fixing speed limits on certain highways or streets,
or requiring certificates of rouad-worthiness before
registrat:on of motor vehicles; or denying registra-
tion to vehicles which do not meet the standards of
energy consumption set pursuant to the provisions
of this Act; or setting and enforcing yearly liruits on
the number of passenger cars thal are sold and/or
registered for the first time.

Sec. 10. The Ministers of the various ministries
empowered to pertorm certain acls in the preceding
sections shall conduct public hearings wiih 1 sixty
(60) days from the date of the approval of this Act,
and thereafter issue such rules and regulations as may
be necessary (o implement its provisions. Such rules
and regulations shall be subject to the approval of
the President (Prime Minister) and shall take effect
fifteen (15) days after their last publication in two
(2) newspapers of general circulation in the l'iulip-
pines once a week for two (2) consecutive weeks,

Sec. 1. Any person who wilfully viclates any
provision of Section three hereof or any rule or
regulation promulgated pursuaat to the authorivy
granted in this Act shall, urcn conviction, be pu-
nished by a fiie of not le: .n one th .and pesos
but not more than five thousand pesos, ut by impri-
sonment [ not less than one month nor more *han
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one year, or both, in the discretion of the court:
Provided, That if the violation is committed by a
juridical person, the penalty herein provided shall be
imposed on the official and/or employee thercof
responsible for the violation: Provided, further, That
if the violation is committed by a government official
or employee including those in government-owned
or controlled corporations, he shall, in addition to the
penalty provided above, be subject to disciplinary
administrative proceedings and pcnalties: Provided,
finally, That any passenger motor vehicle manufac-
tured or assembled in violation of Section 3 (a) here-
of shall, after proper proccedings, be confiscated and
forfeited in favor of the Government.

Sec. 12. Any provision of law, presidential dec-
cree, executive order, or rules and regulations incon-
sistent with the provisicns of this Act or with the
rules and regulations issued pursuant thereto, is
hereby repealed or modified accordingly. -

Sec. i3. If for any reason or reasons, any part or
provision of this Act shall be held unsconstitutional
or invalid, no other part or provision hereof shall be
affected thereby.

Sec. 14. This Act shall take effect upon its appro-
val and shall remain in force for a period of five years

thereafter.

Approved, June 11, 1980



CONSEKVATION

ENERGY MANAGEMENT TRAINING COURSE
(Success Story)

I.  INTRODUCTION

In support of its program to promote and cn-
courage efficient utilization and judicious conserva-
tion of energy in all sectors, the Bureau of Energy
Utilization has successfully conducted nationwide,
eight (8) training courses on Energy Management in
various key cities distributed as follows: four in
Manila, and one each in the cities of Bacolod, Cebu,
Davao and Cagayan de Oro. These training courses
were implemented in cooperation with the Producti-
vity and Development Center of the Development
Academy of the Philippines (DAP). Thé¢ remaining
two (ninth and tenth) are scheduled to be held in
February 1980 in Manila and Baguio City, respective-
ly. A one-day post training evaluation conference to
be participated in by selected graduates has becn
scheduled on February 27, 1980 to assess the effecti-
vity of the program implementation.

[I. OBJECTIVES

The ultimate objective of the training course is
to institutionalize the energy management and con-
servation program at the firm level. Specifically, the
training course is aimed at the following:

I. To provide the participants with a proper

perspective of the government’s cftorts, thrusts,

and goals concerning energy exploration, deve-
lopment and utilization.

2. To impart to the participants cnergy manage-

ment tools and techniques to enable them to

design, initiate and implement energy manage-
ment and conservation prograim in their respec-
tive establishment,

3. To equip the participants with various opcra-

tional measures and practices in achieving fucei

rconomy in their respective plants.

4. To serve as “‘forum’ for “idea transfer’” and

interaction on cnergy management practices.

5. Create a pool of Energy Management Special-

ists that will have a “multiplier cffect™ in dis-

seminaiing ef(fective encrgy conscrvation mea-
sures and awareness at plant level and ultimatcely
on a national scale.

[il. PROGRAM DESCRIPTION/METHODOLOGY

Each training course is designed for a specific
target industry sector but gencrally, the course de-
signs can be subdivided into three modules namely:

A.Development and Energy “Management Pers-
pective Alodule: This part 1s auned at impress-
ing on the participants the current cnergy statis-
tics, the roles and responsibilities of high energy
consuming scctors complementary to and for
the attainment of socictal goals, government
policies/stratcgies to conserve encrgy and re-
duce dependency on oil.

B. Manuagement Development Module: This part
focuses on energy management theories, prin-
ciples, philosophy and practices aimed at deve-
Joping amony the participants positive attit
towards tmplementing enercy management con-
cerns in their respective estublishments and high-
lights on the benefits that can be derived from
such wn undertaking. Topics covered among
others are energy management: scope/object-
ives/requirernents; cnergy survey: evaluation of
energy saving opportumtics: and encergy moni-
toring.

C. Technical Course Module “IThis part deals
with the fundamental and basic concepts related
to cnergy utilization in the plant and in-plant
energy conservation practices to achieve fuel
economy of typical plants in the target industry
mix.

Various training mcthodologics were utihzed
for effective implementaton. These anchude
Jectures by competent speakers, small proup
discussions, plenary sessions, Hilm showing,
action planmng exercises and plant visits,

The application of these vanious methodo-
logics equipped the participants with the 1ol
lowing:

@ awarcness of the country’s long-term ener-

py program as concerved and designed by one

Ministry ol Energy.

@ capability to design short-term as well as

long-term encrgy  consenvation and manaye-

ment program an their respective estabhish-
ments.

e techniques to determine cneney saving op-

portunthies in thear respective plants

@ management tools to eviluate these enerey

saving opportumitics for recommendation 1o

top manapement

e muanavement sKils to pmplement, mamtol
and control cierey conservation provrais
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CONSERVATION

1V. TRAINING RESULTS AND EVALUATION

A.Profi! of Participants

B. Faculty Members

Following is the list of resource speakers for
the training courses:

To date, a total of 304 “energy managers’ have
successfully completed the training courses. (See at-
tachment for complete list of participants). They were
composed of plant managers, senior engineers, super-
visors and/or senior staff members, The position pro-

files of the participants are as follows:
Number

Position
President
Vice-President
Plant/Production Manager
Plant Superintendent
Division Head
Supervisor
Administrative Officer

1
il
55

44

7
84
S

Plant/Production/Staff Engineer 94

Others

3

Percent

0.4
3.6
18.1
14.5
2.3
27.6
1.6
309
1.0

TOTAL 304

100.0

A total of 141 establishments from the indus-
trial and government sectors participated in the train-
ing courses. In 1979, the industrial sector accounted
for about 40% of the country's total energy consun p-
tion. Breakdown of industry sectoral representation

is as follows:

Indusery Classification
Appliance Manufacturing

No. of Companies

1

Car Assemblers/Spare Parts Mfg./Dealers 9

Cement

Chemicals and Pharmaceuticals
Construction

Fertilizers

Food & Beverages

Glass & Ceramics

Lumber

Mining

Oil Refineries

Power and Electric Generation
Pulp and Paper

Rubber & Rubber Products
Shipping

Sugar Millers and Sugar Centrals
Textile :

Transport
Others (Ministries, Government
Agencies)
TOTAL
12

6
18

E- VRN S RN RV I NNV I NV LTS I N

141

BEU QUARTERLY REVIEW

Vicente R. Abuyuan
Pilipinas Shell Petroloum Corporation
Arturo Alcaraz
Phil, Nationai Oil Company
Antonio Anciano
Hiniatry of Energy
Llorente Bartolome
Engineering Development Corporation
Hermelando A. Bsuze
Caltex (Phils.) Inc.
Rufo S. Bernardo
Petrophdl Corporation
Emnesto G. Bineg
National Power Corporation
Jogie Blanco
Petrophil Corporation
Jeime R. Camacho
Manila Electric Company
Eduardo Q. Canela
U.P. Institute for Small Scale Industsigs
Col. Arturo Castro
Ministry of National Defense
Zoilo M. Cortes
Vissyan Electric Company
Andma D. Domingo
Dynetics, Inc.
Elsa T. Escano
Devalopment Academy of the Phils, .
Pablo Ggbriel
Adamson Univassity
Edusrdo F. Gamboe
Phillppine Suger Commission
Prof. Ruben Garcla
U.P. College of Engineering
Antonio A. Gimenez
Deita Motors Corporation
Prancisco P. Jover
Board of Investments
Francis M. Lorilla
PNOC-Energy Developmant Corp.
Gery S. Makagiar
Ministry of Energy
Mario M. Mencias
Manils Elactric Company
Domingo S. Mendozs
Maspua Institute of Technology
Florecito S. Navarro
Buresu of Energy Utilization
Padente R. Rebong
Phil. Ceflophane Film Cotporation
Maj. Blisso Rio, Ir.
Project Sta. Barbare, Cavite
Tomas M. Rizo, Ir.
Petrophil Corporation
Fernando S. Serra
Ford Philippines, Inc.
P.R. Shrinivusan
Asisn Productivity Organization
Msreslino Q. Soriano
PNOC - Energy Developusent Corp.
Lito Supangco
Board of Transportation
Dr. Emesto N. Terrado
Buresu of Energy Dewslopment
Cesar Valbuena
National Econ, Dav. Authority
Efren Vargas
Mobil Oil Philippinss, Inc.
Engr. Pedro Viray
National Pollution Control Commission



C. Energy Management Association of the
Philippines
As g resuft of the successtul impact of the training course on
the participants, they organized and registered with the Sccuritics and
Exchange Commission, the Energy Management Association of the
Philippines (ENMAP), a non-stock, non-profit body which aims to
accomplish the (ollowing objectives:

® Disseminate energy conservation plans, inflormation and tech-
niques among its members.

@ Serve as “forum” for “idea trapsfer” and interaction on the
encigy management practices.

® [Imstitutionalize energy management and conscrvation prac-
tices in the industry sector,

@ Provide members, in cooperation with the Burosu, adequate
and updated techniques thru oconsultancy on effective energy
management in their respective establishments.

@ Invite in cooperation with the Buresu and the Deveiopmront

Academy of the Philippines (DAP), technical experts (local and

foreign) to extend consultancy services on energy conssrvation

techniques. .

Nine members of the Board of Directors were voted {rom among
whom the following officers were elected:

Presideént ALBERTO T. ABAYA
VP Manufacturing

Atlzntic Gulf and Pacific Co. of

Manila

PACIENTE R. REBONG
Chief Engineer-Eng'g/Maint./Aux.
Phil, Ceilophane Film Corp.

Secretary OSCAR O. BRUCE
Fnergy Specialist
San Miguel Corporation

Treagurer BRUNO DE LA CRUZ
Technical Assistant to VP
Phil. Match Company

Auditor VICTOR T. FRESNOZA, JR.
Productior Superintendent
Pianters Products, inc.

Vice-Prosident

The other four members of the Board of Directors are as foh-
lows:

ANTONIO A. GIMENEZ

AVP-Msnufacturing
Delts Motors Corporation

CONSTANTINO DERECHO
Plant Manasger
Fvertex Industries, Inc.

JOSE C. CABURIAN
Asst. Manager and Engineer
Mareman and Company

CORNFLIO F. CARLOS -
VP Plant Manager -~
Ford Phils.. Inc.

D. General Reactions/Comments:
To assess the effectivity of the training course in unparting

of training evaluation techniques were employed: firstly, the evaijua-
tien on subject matter and effactivity af the lecturer and secondly, the
evaluation of the traiming as a whole. In addition, the evaluation further

CONSERY

solicits suggestion for unprovements ot course design and its iy
tation,

The graduates of the trainmmg course emphaszed the aecomp i
ments generated by the S-day training courses. A few - smments we e
as follows:

@ It is timely, appropritte, o miprehiensive, very interesiioyg,
informative, reievant, apphcablic, enlightening and motivating.

® A major thrust in the onsgoing concern tor overall encrgy
development, utihization and management.

© Acknowledgment is extended to th - Bureau of Fnergy Uru-
zation of the Ministry of Fnergy and the Productivity Develop-
ment Center of the Devclopment Academy of the Philippines
for the successful implementation of the training course.

@ The Bureau of Lncrgy Utilization should gather successtul
encrgy-saving ideas, devices, literature, and inventions, for effec-
tive dissemination to industry as well as other users of energy.

@ BEU should conduct advance courses to graduates of thes
program,

& The Energy Management Training Coure should be an enid-
loss on-going program of the government,

® BEU should monitor the progress of the energy conscrva-
tion program of companies that have participated in the seminar

@ BFU should conduct a public information campaign on how
to conserve energy.

V. PROGRAM FOR 1980

For 1980, in eddition to the two training coveses swcheduled in
February, the Bureau of ILnergy Utilization is wheduling another
series of training courses which will include both hasic and advanced
courses.

On the part of the ENMAP, this astaciation sharex a great res-
ponsibility in giving support to the government program as far as effi-
cient and judicious energy uti}ization it concerned Thus, in view of this
task, it plans to extend consuitancy services to interested comparnies
on energy management in cooperation with the Bureau of enerpy
Utllization. Furthermore, it alto plans to conduct advanced lneryy
Management Warkshops/Conferences among the members,

LIST OF PARTICIPANTS

Renato B. Aban

Paper Ind. Corp. of the Phils.
Ricardo R. Abarro

Petrophil Corporation
Alberto T. Abaya

Atlantic Gulf & Pacific Co. of Manila
Cipriano L. Abesamis

National Power Corporation
Ragelio B. Abuloc

Vitarich Corporation
Antonio T. Acepcion

Fortune Cement Corporation
Danilo R. Africa

Mead Johnson Phils. Inc
Marcial C. Aguirre

Phil. Sinter Corp.
Raulito T. Alcoseba

Pepsi-cola Botthag Co.of the Phals.
Pacifico D). Alesna

Phil. Match Co. Lt
Carmelo G, Aliermo

Holland Milk Products, Inc

DECEMBER 1979 1t



COAL

Philippines

The Philippines has 150 million tons (mt) of proven coal reserves
but the government believes that continued exploration can increase
this figure to 550 mt as shown in Table 1.

The development of coal as an alternative energy source has been slow.
As shown in Table 2, production for energy consumption fell in 1978 and
1979 after a high in 1977 of 284,500 tons.

Most of the coal is sub-bituminous or "brown coal" wnhich averages

only 6,000 BT per pound and is reportedly delivered "dirty" (witﬁﬂan '
appreciable percentage of rock or grit). The mines, principally located
on Cebu Island in the Visayan Sea (85 per cent of 1979 production), are
small, underground digs which must cope with fractured (split and broken
seams) which ca-not be worked with the massive machinery associated with
world-class coal mines.

It is believed that production in 1979 fell due to low demand.
Indeed, in the near term, production will be limited by consumption and
since Eonsumption is almost entirely restricted to power plants, there is
a direct relation to the growth in electricity demand. Industrial use of
coal, in the cement industry, is not yet seen to be economical due to the long
payback period in converting from oil.

Table 3 shows that coal plays a small role in the generation of
electricity while Tab1e 4 shows that industry is the largest consumer of

power.

To maintain the use of coal, which is projected to increase from 285,000

tons in 1980 to 5.4 million tons in 1985 -- an increase that would be the
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direct result of accelerated industrial conversions to coal -- the
government has expanded its commitment to explore and produce coal throuyh
its corporate agencies. Imports would maintain the balance of supply and
demand in the meantime. The main guideline in the government's priming

of the coal-exploration sector would be to directly operate prospective
coal areas whose infered reserve potential is relatively large and where
the market is proximate and equally substantial. The move is meant to
encourage the private sector to participate further.

By 1985 total power generating capacity of the National Power Corporation's
coal plants is expected to reach 720 MW. The private sector, on the other hand,
expects to increase its capacity'from about 17.5 megawatts to 40 megawatts
during that period. The resulting 760-megawatt capacity will require
approximately 2.47 million tons of coal.

The biggest projected consumer of coal is the cement industry, whose
plants are required to convert from oil to coal. Although investments in the
conversion program are considerably high, the lower cost of coal will easily
recover in the long run whatever load this process will put on the industry.
By 1984 the rehabilitation program of the various companies will have been
completed with a forecast total requirement of 1,240 metric tons. This is
about 600 percent of the program's 1980 requirements. By 1985 the first
cne-million-ton-a-year cement plant is scheduled to start its operation which
will require an additional 75,000 metric tons of coal, bringing the industry's
total demand to 1.3 million metric tons of coal, or an eightfold increase
within five years.

The total coal requirement by 1985 is 5.4 million metric tons, equivalent

to approximately 17.82 million barrels of oil.
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The upsurge of demand due to simultaneous conversion to coal-firing
facilities is expected to place a heavy burden on supply. The projected
coal production by 1985 is about 2.31 million metric tons.) A temporary
structural imbalance would result, requiring a responsive importation
program.

Local supply, however, is programed to increase yearly as supported
by the country's total reserves which are now estimated at 1,150 millien
metric tons, categorized inte proven (175 million metric tons), indicated
(155 million metric tons) and potential (820 million metric tons). The
accelerated pace of exploration and development, which would elevate the
indicated and the potential reserves to proven reserves amounting to 550
millian metric tons by 1985, will in the long run ease this lopsided
supply situation. In sum, the Phi1ﬁpﬁ?nes is more interested in coal
component's upstream topics such as coal development than in the combustior
technologies. Specifically, their interests Tie in coal exploration
extraction, transportation and visiting U.S. coal sites.

Judging from the projects that the government is prepared to fully finance,
it appears that the official approach in breaking the Catch-22 situation
in coal supply-and-demand is to first tackle the demand side of the equation,
that is to stimulate greater demand.

National Coal Authority (NCA), said that of the projects under the
logistics program, the government will shoulder the full costs of the
construction of the eighc¢ coal terminals and the purchase of the 12 marine
vessels. He said the NCA envisages "a network of infrastructure for the
transport, receiving, blending, stcrage and distribution of coal to meet

the quality and quantity requirements of customers."
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Construction of the mine loading ports for use by coal miners will have
to be borne jointly by the government and the producers themselves.

The eight coal terminals, set to be operational by the end of 1982, are
located near existing cement plants. Apart from serving as supply points,
the terminals will also blend local and imported coal to meet the quality
requirements of cement plants. Blending is a .necessity as Philippine coal
has lower heat-generating capacity, with an average of 8000 Btu to 10,000 Btu.
It has to be blended with higher-grade, imported coal to suit the plants'
heating needs.

Tiaoqui said that for 1982, the Philippines will import between 700,000
and 1 million tons of coal mainly for blending purposes and partly to make
up for the expected shortfall in domestic coal production. The Bureau of
Energy Development (BED) projects 1982 production -t 515,000 tons. Demand is
projected at 706,000 tons granting that the government's coal conversion
program for the cement industry is fully implemented.

The government strategy of spending first for the downstream sector of
the coal industry gives rise to the question of whether or not it is also good
judgment to spend simultaneously for the upstream sector.

If exploration funds continue to be scarce, domestic supply of coal will
also grow at a painfully slow pace. On the other hand, *he P1-billion government
spending for the logistics system will stimulate coal conversion and boost
demand considerably. The coal terminals and the marine vessels envisioned
by the system will therefore serve mainly imported coal. In such an event,

it would seem that the country had merely shifted from imported oil to

imported coal.
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Table 1

Coal-Development Program

Year Number of Reserves (million MT)
contracts Production
(Cumulative) Proven | Indicated |Potential (thousand MT)

1980 43 175 155 820 300

1981 48 220 210 720 780

1982 - 285 260 605 1,380

1983 - 370 320 600++ 1,710

1984 - 480 400 600-++ 1,950

1985 - 550 440 600++ 2,310

**The coal program will initially intensify exploration and development
activities to upgrade the category of potential and indicated reserves.
accelerated exploration is expected to increase potential-reserves a
few years from now.

Production

Table 2

Coal Production and Consumption for Energy Use

Consumption

SOURCE:

1978
254,515
265,282

(Metric Tons)

st Qtr.
1979 1980 1981

263,126 328,346 94,776
232,780 281,226 72,770

Ministry of Energy, Bureau of Energy Utilization Quarterly Review




Table 3

Philippine Electricity Generation by Power Source
(MiTlion Kwh)

1980 st Qtr. 198]
Amount % Share Amount % Share
0il

Thermal 9,134 50. 7% 2,065 46.2%
Diesel 3,138 17.4% 865 19.4%
Coal Thermal 157 0.8% 26 0.6%
Hydro 3,554 19.7% 818 18.3%
Geothermal 2,089 11.4% 692 15.5%
TOTAL 18,032 100.0% 4,466 100.0%

Source: Ministry of Energy, Bureau of Energy Utilization
Quarterly Review



Table 4

Electric Enerqgy Consumption by Sector

(M11Tion Kwh)

Sector 1979 1979 Tst Qtr. 198]
Amt. % of total Amt. % of total | Amt. % of total

Residential 3,081 23.7% 3,669 20.3% 1,027 22.9%
Commercial 3,168 24.3% 3,484 19.3% 819 18.3%
Industrial 4,713 36.2% 6,672 37.0% 1,502 33.6%
Utilities own use

and losses 1,243 19.9% 3,026 16.8% 773 17.3%
Other 230 1.8% 1,181 6.6% 345 7.7%

TOTAL 13,014 100.0% 18,032 100.0% 4,466 100.0%

SOURCE: Ministry of Energy, Bureau of Energy Utilization Quarterly Review




SOLAR PUMPING

Philippines

The most promising sources of non-conventional energy in the Philippines
are ALCOGAS, dendro-thermal plants, mini-hydro and photovoltaic cells.
Full-scale or pilot projects are underway in all of these areas.

ALCOGAS: On October 29, 1979 a major planning document on the
Alcogas Project in the Philippines was published. Entitled "Philippine
Fuel Alcohol Program”, the paper was the work of the PNOC's Energy
Development Corporation. Most observers judge the plan over-ambitious but
useful as a guideline. The Philippine Sugar Commission is moving aheai to
grant contracts for the construction of three alcohol distilleries which
will produce alcohol from sugar.

The most serious questions raised about the project revolve around the
availability and cost of sugar cane for alcohol, the high cost of the
alcohol and the net energy savings, given the energy content of the sugar.
With a good market for Philippine sugar abroad, many observers believe both
foreign exchange and domestic resources can be saved by buying petroleum and
refining it.

Dendro-thermal and Mini-hydro: The National Electrification Administration

(NEA) has 70 million dollar grant from the British and French Governments,
to build a full-scale dendro-thermal plant. Before this grant materialized,
the Center for Non-Conventional Energy of the Ministry of Energy had
planned a pilot dendro-thermal plan supported by USAID grant-loan package,
but this project is now being reconsidered.

NEA also has ambitious plans for mini-hydro projects (under 10 MW) which
dovetail with the Administration's commitment to small rural electric

cooperatives. Generally, mini-hydro plants are considered an expensive
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energy source, but the reputation of the NEA for sound administration and
the limited investment required that these projects be watched. Both
dendro-thermal and mini-hydro will be marginal suppliers of energy over
the next decade.

Photovoltaics: Solar cells are still too expensive to be practical

energy sources on any scale, but it may already be cheaper to partially
electrify small isolated villages with photovoltaic cells than to string
expensive transmission lines. West German-economic aid will finance a
10 KW pilot be located in Barrio Remedios Trinidad in Bulacan. The results
of the pilot plant will bear watching.

The Volcanology Commission is also exploring the feasibility of PV for
powering some of its remote monitoring stations. In sum, this component
is of interest to the Philippines for end-uses other than and including

water pumping.
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Manila, February 18, 1981

ASEAN - U.S. ENERGY COOPERATION

Preliminary Report On Possible Second Energy Project

by
Dr. Robert F. Ichord, Jr.

Energy Advisor, ASIA Bureau
U.S. Agency for International Development

This aide-memoire presents my preliminary conclusions on possible
cooperative activities under a second ASEAN-U.S. energy project based
on my discussions with officials from all five ASEAN countries and the
Secretariat during the period January 19-February 18, 1981. I greatly
appreciated the preparations made and courtesies extended by ASEAN
governments and other institutions for and during my visit. 1 welcome
ASEAN reactions to these ideas, which I shall be discussing with my

colleagues in Washington and in the field.

Energy Policies and Programs in the ASEAN Countries

I found a number of common elements in the energy policies and
programs in the ASEAN countries, although the energy positions of
individual countries vary Cohsiderab1y. Among these common elements
are the following:

(1) plans and proyrams to reduce fuel 0il use in the

power sector through the development and utilization

of indigenous and imported coal/lignite;
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(2) efforts to develop and implement policies and
requlations for improving the efficiency of energy

use in transportation, industry, and buildings;

(3) developing RD & D programs in new and renewable
energy technologies with particular emphasis on

distributed energy technologies for rural application.

ASEAN Cooperation In Energy

Within the framework of i..e ASEAN Economic Ministers on Energy
and the Committees on Industry, Minerals, and Energy (COIME) and

Science and Technology (COST), as well as ASCOPE, ASEAN is making

significant progress toward a structure of regional energy cooperation.

I appreciated the opportunity to review and discuss the proposal on
energy research of the COST Subcommittee on Non-Conventional Energy.
ASEAN cooperation and informazion exchange in the research areas
covered in this proposal is particularly important at this early
stage in the development and demonstration process. It can serve to
accelerate research progress and avoid unnecessary duplication.

I regret | was not able to arrive in time for the COIME meeting in

Kuala Lumpur, but hope the following project concept will also

respond to COIME interests.
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Possible Concept for Second ASEAN-U.S. Enaroy Cooperation Project

During my discussions, many worthwhile suggestions were put
forward for cooperative activities under a second project. Due to

budget constraints, I have chosen to focus my suggestions on one

activity within each of the three areas of common interest mentioned

above.

(1) Coal/Lignite Substitution

Nationai programs to assess, develop, .nd
utilize coal/lignite resources are placing heavy demands
on technical and managerial personne] in the ASEAN
countries. A need exists for broadening analytical and
emperical knowledge and practical experience with coal
technologies and systems in exploration, development,
transportation, conversion, and utilization of coal.
Interest in this area was expressed by all five ASEAN
countries. One possibility would be an intensive
professional development program in coal for ASEAN
technical managers, involving technical briefings
and course work and field and in-plant experience
tailored to country and individual needs and backgrounds.
Such a program could involve four participants from

each country and could run over a two-month period in

the U.S.



Energy Conservation

The process of urbanization is proceeding at a
rapid pace in the ASEAN countries and construction of
new office buildings, shopping centers, hotels, etc.,
continues unabated. It is important that these
buildings are as energy efficient as possible,
especially given the already ;ubstantia] load for
air conditioning in major ASEAN cities and the high
costs of altering buildings after they are constructed.
Singapore has taken a major step 1n'promu1gating
Building Control Regulations that requires all new
buildings to attain an "overall thermal transfer
value" of less than %5 w/m2 by January 1, 1982.

It may be useful to develop a cooperative program

among ASEAN countries that would focus on the costs/
potential for energy savings in the building sector

and the factors and options to consider in developing
requlations. I suggest, therefore, an activity under

this project which would analyze and compare experiences

in this sector and would, with technical assistance from
the United States, help develop a computer program for

use by planners, architects, and builders in evaluating the
costs/energy savings of new building designs and alterations.

Thailand, Philippines, and Singapore expressed interust in

this area.
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(3) RD & D on New and Renewable Energy Technologies

The ASEAN Proposal on Non-Coaventional Energy

Research identifies a range of energy technologies for
RD & D. Given the limited resources available, it would
seem wise to focus our efforts an one important area,
both to maximize impact—and to test capabilities in this
type of regional cooperation.

One initial area for rural development is water
pumping. With rising diesel costs, our urgent need
exists to fund cost-effective energy alternatives for
powering pumps. Technologies exist for driving pumps
from solar, wind, bi-7as, and biomass resources and
ASEAN countries are developing programs to test specific
systems. To help accelerate this process, this project
could support the comparative selection, adaptation,
testing and evaluation of different pumping systems,
including an'assessment of the potential for manufacturing
systems/components in the ASEAN region. Interest was
expressed in alternative pumping technology 1in Malaysia,
Thailand, Indonesia, and the Philippines. Countries may
decide to concentrate in a particular energy source
(e.g. solar) and technology (e.g. photovoltaics) or

develop a comparative demonstration of two or more approaches.
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The U.S. Solar Energy Research Institute, which is
currently assessing solar pumping systems/components
and developing a test facility, is suggested as

technical manager for this activity.

Proiected Budget for Second Project

A.1.D.'s estimated resources for the second project are
$1 million over two years. Below is a possible breakout of this
amcunt for the above activities. Before this final approval, a
more detailed budget, project description, implementation plan,
and ASEAN counterpart budget must be prepared. In order to
facilitate approval, it is suggested that the U.S. and ASEAN sign
a memorandum of understanding s to activities to be carried out
under the project. A.I.D. would then contract for the technical
assistance, training, and equipment, etc., required for the activities,
rather than signing individual agreements with all five countries.

This approach would greatly simplify and speed-up contracting and

implementation.
Possihle Project Budget

1. Coal Training : $ 200,000

2. Energy Conservation in
Buildings 150,000

3. Demonstration of Water
Pumping Technologies 500,000
4. Miscellaneous 150,000

$1,000,000



Project Title & Number:

PROJECT DESIGN SUMMARY LOGICAL FRAMEWORK

Energy Cooperatiow in Development 498-0272

o

v repesa.

Fron FY 81 1o FY 84

Tetsl U S Funqu 3110091000

Dote Piepared: Aup. 12, It

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS QF VERIFICATION

IMPCRTANT ASSUMPTIONS

Progrom or Sector Goal: The brcader objective to
which this project contributes:

To decrease tlic dependence of
ASEAN countries on petroleum as an

energy source.

Heaures of Gool Achievemeni:

A decrease in the current an
projected growth in petroieum con-
sumption.

d

National Governmenf. Statistics

Assumptions for achieving goal targets:

That alternatives to pecio—
leum can be identified and
developed at a pace signifi~
cant enough to impact on the
rapidly growing demand for
energy. .

Project Purpose:

To encourage substitution of coal
for oil in the power sector, to increase
the cfficieacy of energy use in building
and to develop and applvy alternative
encrpy systems for pumping water.

Conditions thot will indicate purpoae hos besn

achieved: End ef project stotus.

1. A program to assess and develop
indigeous
in ~ach country, and coal con-
version techniques under active
study.

use efficiency, and architects,
builders, et¢., aware of and re-~
spending to the need to conserve

coal resources in place

encrgy when they design and bulld

new huitdings.

Demonstrated ability to analyze
system and component performance
durability, operation and mainte-
nance costs, and suitability for
local manufacture of alternative
energy pumps.

3

2, Policies in place to promote energy

1.

2.

3.

Documents related to the establis
ment andfor implementacion of
such a progtam,

Policy papers, technical articles
published statements, statistics,
and convevsation with industry '
representatives.

Government tecords or documents,
conversation with povit officials}

Assumptians for achieving purpoie:

That host country government
officials are receptive to al-
ternative energy/energy saving
programs, and that these programs
do not present significant
financlal/social/cultural burden
on implementers/beneficiaries,

-

Outputs:
1. Increasc expertiss in coal/lignite

development and utillzatien.
2. Programs and criteria to analyze
the cost/energy saving potential of

Magnitude of Outpute:
1. Six participants from each of

the five participating countries

trained in the technical, eco-
aomic, and environmental

e T D aciisg
alternative ?ullcyl[ocnn%cax approac feasibility of coal combusticn
designed to increase efficlency in

se substitution,
enersy vse. 2. A computer program developed

3. Adapt, test and evaluate alternatives
to centrally generated electricite
for rural areas.

and tested to provide informa—
tion to policy makers and the
heilding services community on
energy efficiencys

. Three test sites powered By
photcvolraic cells, anzerobic
digestors, and biomass gasitle

!

v

1

ie

2.
3.

Traintng records
Proje
Project reccrds, observation

t records, obsetrVation

Assumptions for achicving outputs:

That appropriate Individuals
can be identified and released fur
training, counterparts and support
facilities identified or estab-
1ished, and needed sites and/or
services obtained.

‘aputs:

AlD~Funded: (5000}
rechinical Assistance 847
Fvaluation 15
Contingency 138

Host Country Funded

“Tecli Xssistance Support 434

Implementation Target {Type ond Quantity)

FY—82: Three TA contracts signed, -
ane in each tareet areaj
of coal substitution participate
cempleted.

FY-83: Solar demonstraticn sites
constructed and operational;
coimputer program t¢ mUISure ene
efficiency designed

Fy-84: Sclar conference hald;
computer nrogram tested and

P T

training

s

Assumplions for providing inputz:

That qualified organizations/
individuals can be identified
and contracts negotlated.




