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~: CO' 
UNITED STATES INTERNATIONAL ~EVELOPMENT COOPERATION AGENCY 

AGENCY FOR INTERNATIONAL DEVELOPMENT 
WASHINGTON. D .C . 20523 

PROJECT AUTHORIZATION 

Name of Country: INDONES IA 
on behalf of the ASEAN 
(Association of South East Asian 
Nations) Countries of Indonesia, 
Philippines, Malaysia, Singapore 
ar.d Thail and 

Name of Project: 
'Energy Cooperation in Development 
Project No.: 498-0272 

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 
Na ti ons (ASEAN) Energy Cooperati on in Development Project (The II Proj ect ll

) 

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 ($l,OOO~OOO) in grant funds over a three (3) year 
period from date of authorization, subject to the availability of funds in 
accordance with the AID OYB/allotment process, to help in financing foreign 
exchange cos ts and 1 oca 1 currency·- cost-s-for the Proj ect. 

~. 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 
covenants and major conditions together with such other terms and conditions as 
AID may deem appr~priate. 

4 . . Source and Origin of Goods and Services 

Goods and services, except for ocean shipping, financed by AID under the 
Project shall have their source and origin in the United States or the Philippines, 
Malaysia, Singapore, Thailand and Indonesia, except as AID may otherwise agree 
in Itrriting. Ocean shipping financed by AID under the Project shall, except as 
AID may otherwise agree in wrHing, be financed only on flag vessels of the 
United States. 

Date 

tant Administrator 
u for Asia 
1'( AUG 1981 

------------------------------



ASEAN - ENERGY COOPERATION IN ENERGY DEVELOPMENT 

I I I. SUMMARY AND RECO~1~1ENDATI Ot·JS 

A. Borrower/Executing Agency: 

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

B. Amount of Grant: $ 1.0 million 

C. Purpo5e of Project: 

The purpose of this second ASEAN-U.S. energy project is to support ASEAN_ 
programs to subst1tute coal in the power sector, inc-re-ase---tJle--e fficiencyof 
energy use in buildings, and develop and apply alternative energy systems for 
water pumping. 

D. Project Descriptif)n: 

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

The components include, (1) training for coal utilization, (2) energy 
conservation in buildings and (3) water pumping with photovoltaic and solar 
co 11 ec to r s • 

~hile all three components have a basic training aspect,the water pumping 
component ~ill include a demonstration of the capture of energy through photo
vo1tClic arrays, solar thennal, and bio-gas from farm waste. 

Energy conservation in buildings 'tI111 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 
enginerrs to establish useful building codes enabling the ASEAN country build
ing agencies to conserve fuel and develop cost-effective design alternatives 
for buildings. 

Tn; s project will resul tin a s,nall increase in the capaci ty of ASt:AN 
countri es to: 



a. manage coal substitution programs; 
b. formulate energy efficiencj regulations; and 
c. manageal ternative ~nergy demonstration ~rojects. 

Oil savings fr'cm coal substitution 1nd improved energy efficiency in juild
ings will benefit the overall economy of the ASEAN countries, while the develop
ment and eventual ~anufacture of 5015r, wind, or biomass pumping 5ystems 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 Departnent of Energy for 
Sl,OOO,OOO to be spent over 3 years. The budget would breakdown as follows: 

a. 
b. 
c. 

d. 
e. 

Co a 1 T r a i n i n 9 
Energy Conservation in 8uildings 
Demonstration of ~ater Pumping 

Technologies 
~valuation 
Contingency (15~) 

TOTAL 
s. :mplementation: 

S 336,150 
1-8 "no ;:J ", ..i 

353,100 
15,000 

137,750 

51,OOO,GGu 

The Science Advisor in the Secretariat in Jakarta accepted the responsibility 
of convening a meeting of experts to develop the details of the project. At that 
meeting the ASEAN Liaison Officer solidified the AID-ASEAN administrative linkage. 
The ASEAN secretariat requested views on imple~entJti~n mechanis~s, ~rovidi~3 for 
increased Secretariat involvement in coordination. These disc~ssions led to sel
ection of an overall lead co~ntry and specific c00rj~ndtor for each of ~he three 
components (e.g. coal -- Indonesia; conserv:ltion -- Singapore; \~ater ~ufilping -- :'laylas~:. 
Indonesia was elected to ~ndertake the averall lead country role. 

U ,I. Rel,Jtio'lshi:,J to 8ilatt!ral and Re'3ional Projects: 

AID is funding large dlternative energy ~~ojects in Thailand and tne Philippines 
and an energy component of a Science and Technology ~~oject ~uspiptek) in Indonesia. 
This ASEAH project will :cmplement and su~port these efforts. First, neither train
ing in coal technologies nor technical assistance for energy conservation in build
ings is inclUded in these projects. Sec::Jnd'y, tne 31 ternati'/e water pumping com~o
Toent 'Iii 1 1 permit the comparison of the photoVOlt3ic and 'di'1d pumping systems cur
rent"ly planned in ~he bilateral projects ,tlith Thailand 3nd the Philippines as,/ell 
as the comparisons of ~nese systems ~ith biomassi~iogas-powered systems. 

The coal training ccti'li:y and the energy conservatjon compQn~nt '(Ii 1 1 
helo deli:le}te opoortunities hr fur~her technical aSS';5t~.3'1Ce and training 
programs ~hat can be ~ursued through the current and pla~n2d S~/EY ~rojects 
in conventional eneqy tnining, conventional ~ner;y teC:~1~oc.J1;ssistance 

And energy efficiency ~~d csnservation. The planned ?usoiQte~ E~ergy L3Jcratory 
project in !'1donesia ,tlill also ~ro'lide.J \Ieh~c~e r:)r Jev~1oping reg';'Jn,}l 
progr~ms t~at build on :his ;roject. 

I. ·~ecomrricr1dation: 

inat a Sl fTli11i')n gr,3:lt to ';SE,;~j oe d:Jt~oriz.ed fer :his ;:;:oject. 

• 



IV. Project Description 

A. Back ground 

Energy has played an important role in the ASEAN-J.S. economic dialogue ever 
the past three years. The joint communique of the August 1973 ASEAN-U.S. Economic 
Consultations in ~ashington, 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 develop alternati1e energy sources during his May 
1978 trip to Asia. This position It/as reiterated by the Secretary of C:netgy at the 
ASE:AN-U.S. Economic Consultations and later by the Secretary of State during hiS 
meeting 't'iitil ASC:AN Foreign :'I~nisters in mid-1979. Shortly thereafter, the United 
States formally proposed to initiate cooperation in the energy area with ASEAN by 
sponsoring a 3-week technical study visit in the United States. 

Sponsored by AID in conjunction with tile Departments of State and Energy, the 
ASEAN Energy Study ~'li5sion was conduct2d i·1ay 2S-June 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 
u.S. ~ . 19rams in alternative energy and to begin a dialogue on possible lreas for 
cooperdti~e energy programs. 

The ASEAN teafil 'lisited a wide range of U.S. energy institutions and alternative 
energy facilities, including the 'fiorld's lar'jest facilities in the fol1owirlg areas: 

- geothermal; 

- solar photovoltaic 

- sol ar themal; and 

coal 51 un'y 

'tIind, coal ccmbustion and conversion technolcgies ',,,ere also hijhiijht2d, 
incl 'jcing a tour of coal liqutraction and gasification pilot plants. The st:.idy 
:,lission concluded '.'lith discussions at the JepMtr;;en':. Jf State on lon~-ter:n 
energy coopera':ion ~et"'/een ':':-'le ~';nited St3tes3nd AS::~~I :0 recuce :jependence on petroleum-
based fuels by pror;1oting t:',e use of 31 ter~:ativ~ e~er9Y sources and iiolprGV;ng 
the efficier.cj of er.er3Y use. 

Following the st:Jdy 11issio:1, the 'Jni':ed StJtes P0sition on U.S.-FS~~N C0-
operation was stated by the Secretary ~f St3te at the June :930 ~.S.-AS~AN 
:neeting irl Kuala ~umpur: "~~e hope to inc'ease cur eneqy cooperation '",it:, 
ASEAN. We hope that the recent tour of the Uni ted States by AS~~N energy ex
per".s ,,,,ill gener-3te new projects for cooperation, particJlar'ly in the area of 
r.on-con'lentional energy sources." Later in ,~uly 1980, the United St.3.tes for
mally proposed an initial pr()ject, :'0 begin as seon as practicable, consisting 
of the fol lowing three elements: 

1. Technical ~. ssis::lnce: U.S. Sl)onsors one sner2Y t::!chnology ::xpert at 
~. : T * ;- 0 rap 2 rl 0 aGIO 2 y ~ .J. r s • T ~ is ' e x. per t ' .... ill t2 a c h e r1 e 'r' 9 yeo Ij r s e s 
and be aV3il~ble for consulting a nd field r2s~arch i n A SEA~ countr~es. 
Possib,e areas ,t/Quld:e in liquid fuels fr : ,D biCimass ~r:d conservation. 

*Asian Institute of Technology 



2. Professional Oevel0e.merlt: ASEAN Energy T2chnology Seminar. T\'IO'~'Jeek 
seminar in 8andung, Indonesia, for six participant5 from each ASEAN country. 
Possible modules were: 

- coal gasification and liquefaction; 

- biomass; 

- phot')voltaics; 

- conservation technology; and 

- coal resource assessment techniques. 

3. Information Exchange: Support for AITls Renewable Energy Resource 
Infor~ation Center (RERIC). Provision of support for RERIC in the 
farm of ;:ersonnel, ;::ublications, mailing expenses, travel, computer 
time and microforms, acquisitions, equipment, and s~bscriptions for 
ASEAN countries. 

This proposal was accepted by ASEAN and resulted in a $140,000 first ASEAN
U.S. Energy Cooperative Program to be implemented by ALT. This project was approved 
during the Third ASEAN-U.S. Dialogue in ~eptember 1980. At the dialogue, ASEAN 
presented a :'lemorjndum on energy cooperat; on tha t proposed the II de'le 1 opment of a 
long-ter:n coopera.:ive prognm to assist the ASU).j countries in reducing their de
pendenr.e on fossil fuels by promoting the use of alternative ener;y sources and 
improving the efficiency of energy use. 1I The U.S. indicated its readiness tel be
gin discussions on a second energy project and in January 1981 Asia Bureau rep,'e
sentatives visited all five countries to develop a concept for this second project. 
The prelimindry report was submitted to ASEAN on February 13, 1981. On ~arch 31, 
1981 the AS~AN Liaison Officer in Manila reported the reportls ~roposals had been 
approved by the ASEAN Committee on Science and Technology (COST). Then, the ASE,~ .. 'l 
Standing Co~mittee, at its regular June ~eeting, approved the CCST decision, as
signed r0 sponsibility to ~ne ASEAN Secretariat i~ Jakarta for coordination of de
tailed project planning arrangements, and designated Indonesi~ as the ~rimary 
,l\SEAN project implemenr:ins country. 

C. General Description 

1. Coa 1 ira in i;]9 Cours e. 

All five ASEAN countries are develop~~g or considering coal su~stitu
tion projects in the power secter. Thailand, the Philippines, and Indonesia, 
in particular, have ambitious ccal/ligni~e development and utilization ~lans 
t h d t .,.,. ill t a x s e 'I e {' ely a v a i 1 a b let e c h n iCc. ~ ;; e r son n e ~. T his ;J r 0 j ~ ct." ill f i -
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 conver-sion. The remalnlng period 'tIill pennit internships in lab
oratories and field plants, tailored to the need: of individual participants. 
Approximately 30 particjpa~ts 'tIi1l be accepted for training and on-the-job ex
posure. DOE's Argonne National Laboratory will provide admi~i~trative manage
n~nt 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 
electrici~ consumption is tor air conditioning. ASEAN countries area consider
ing measures to improve energy efficiency in buildings. One approach, adopted 
by Singapore, ;s to set a value for the overall thermal efficiency of the build
ing envelope - the Overall Thermal Transfer Valve (OTTV). All 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 will provide technical assistance to help review ASEAN experiences in this 
drea 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-gener-lted electricity 
is prompting greater at.tention to the use of al ternative en-.:rgy sources/techno
logies for water pumping in rural 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 eval~ation. OOE's Solar Energy Research Institute (SERI) will 
manage thi~ componellt o'n the project. Inpt..ts \"ill include U.S. tecllnical assist
ance and equipment. Among other things, the potential for the licensing and 
manufacturing of promising U.S. or locally-made systems in the ASEAN region will 
be explored. The component will end with an ASEAN-US Syr:-,posium on Solar Pumping. 

C. ASEAN Energy Situation 

The Association of Southeast Asian Nations (ASEAN) 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 bE~:-, able to maintain its 
traditional economic growth rdte of about 7~ (see Table 1). 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 recessiont'lry effect of rising oil prices upon their 
economies. To fully understa.nd tilis 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 d rate of up to 14 percent annually 

2. By the j'~ar 2000 , total ;Jopul at i ani s eX;Jected to reach 349 :nil 1 ion 

3. ~SEl\N oil requir2mf~nt is forecast to increase to 7 million barrels 
a day by the year 2000 an i ncreJ se of 6 [iIi 11 i on barrels per day. 



From the point of view of the region's economic advancement effort, and in 
1 ight of the energy consumption rates being directly interrelated with levels of 
economic growth, the ASEAN Governments here have no other choice than to face 
the increase in oil consumption. Oil being expensive, they 't'lill have to 
programme their longter~ requirements carefully. The apparent solution is to 
develop indigenous energy resources and to diversify away from oil upon which 
their economies are so dependent. This w~ll be no edsy task; so, in recognition 
of the difficulties ahead, the ASEAN countries are pursuing both national and regiona~ 
energy strategies. 

Philippine President ~arcos 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 plJced on the mechanics of sharing petroleum 
resources and for de~eloping capacities for oil exploration and efficient 
extraction, ASCOPE should match priorities with the will to develop alternative 
sources of energy 'tlithin tile region. For it is in this sphere that action, if 
f r u ; t f u J, ','/ il 1 ens u reA S E.I\ N self - r eli a n c e i n en e r 9/ I • 

1975-30 

Indonesi.: 

~·Ia 1 ay s i a 

Ph i 1 ~ ~p i nes 

5i ngapcre 

Thail:ind 

Table I 

Rate of Economic Growth 
(%Yr) 

1980-85 

5.7 

Q ,... 
-' . :) 

3.S 

5.4 

1985-90 

5.6 

7.9 

3.3 

5.9 

StJurce: >'OCOl. 

1990-2000 

6. 1 5. 1 

7.6 7.6 

3.5 

6.3 

5.9 

Although the energy situations of the ASEA~ co~ntries ~ary substantial~y, 
one key common element is that as their 2cor.o~ies modernize, consumers are 
slvitching frcm non-comr.1erc i al to cOf:1mercial flJels. He:lce, the t'din ;Jroblem:5 
~f deforestation and increasec rel iance upon oil, '",hether imported at high cost 
in the case of Th~iland, Singacore, and the ?hili~pines, or reserved for jomestic 
use at the ex~ense of ex~crt re!enues (Indonesia d:ld indirestly, ~alJjsia). 

The ASEAN economies are reliant upon oil as an ener;y source and this de-
pendence is ~ncreasi~g rapidly i~ all cons~min~ sectors including for power 
generation ;:urposes. All fhe (ountries import oil from the ;'licdle East .'ind re
ly upon oil as the major source for electric power generatisn. :ndtJnes~1 and 
,'~al'::jsia im~ort lJ'r'ler-cost, hi;h-s~l;:hui, r.ea'lj :r!,.;ce oil for .jcr.~es:ic crJnsLJr:1p
tion and ex;:;ort their 1 C\·I-sulf'..:r , 1igh: Jil :1t ;Jr~r;;i''';,"l ;Jrices. Total crude oi~ 
imports into the region frsm the ~iddle East alone in 1979 averaged apprcxi~ate1j 
cne ~illion barrels ~er ~ay. 

.. 



For Thailand, Singapore, and the Philippines, the high and groY/ing oil il71-
~Jrt bill undermines their economic growth and development by draining foreign 
exchange reserves that coul d othen/ i se be usee to purchase other key imports, 
particularly high technology products which are not locally available. For ex
ample, Thailand's National :nergy Adr:11nistration estimates that oil imports in 
1981','1;11 account for 76% of total commercial ~ner9Y requiremEnts and absorb 37~~ 
of the nation's eXiJort earnings. c':stimated oil import costs of $3 billion in 
Thailand and $2.7 billion in the Philippines repr~sented 44% of total export 
earnings in 1980, compared with 11% in 1973. Aside from the large balance of 
payments deficit that results, inflation and income distribution problems also 
ari se. 

For Indones.ia and Malaysia which are both net oil exporters, rlslng and 
perhaps uncanttolled domestic oil consumption depletes the.it domestic reserves 
at d rate raster than new discoveries. Thus, the day when they beccme net im
iJor:ers of oil is hastened. Since both cOL.;ntries 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 ~ossible. Although it has the region's 
largest reserves of oil and gas, Indonesia has already decided to develop its 
coal reserves solely for dcmestic use to conserve its oil resources f f:;r the pur
poses of ex~ort. 

The necessity for the substit~tion of oil by other energy sources is cL~cr. 
The three ASEAN importers (Thailand, Singapore, and the Philippines) are e~bark
ing upon progrcriis to develop If/hat dcmestic energy sources they have to avoid 
going bankrupt. These efforts are designed also to strengthen their industrial 
infrastructure by establishing a dcmestic energy industry and, in rhe case of 
Singapore, to emphas~ze energy conservation. 

Similarly, the ASC:AN oil exporters (Inccnesia, /~a1;!ysia) are planning ()i1 

substitution programs relying upon domes~ic energy sources such as coal an~ the 
alternative fuels to prolong their ex~ort ca~abi1ity. 

Ghen these energy prob1e;.]s facing the ,';SE:AN cOlmtries, gC"t'eri"!lI!ent ~lanners 
and policy ~akers face ~any policy o~tions f rcm which they ~il 1 ha12 to ~ak2 
difficult decisions incorporati1g econcmic, t-?chnical, energy, soclJl, env ~ ron
men(al and po1itic21 considerations. OIJe to t.he hnS lead ::iii:eS asscciated 'fi;t~ 
energy projects, it is necessary for govern~Ents ~) make their jecisicns now if 
the vario~s ~roposed energy srojects are to be cperating in t i ~e to avert what 
~any consider to be an impending but avoidable economic catastrophe. However, 
in order to li1ake these -:eci";;icns a11 of the ASE~)( countries are seekir:g external 
assistance dr gathering the necessary information, including project feasibility 
studies in particular. For exariiple, prospects for oil substitJtion are brigh~-
est in the ~ower sector given ~he teChnical limitations fJr substitution in t~e 
transportation area, planned cons~r~ctian of new plants hav i ns dual-fired jo i1 2r 
capabil Hy and :he ex~st2r:Ci: of dcr:esti ,-: coal and gas reS2i '/es b 5e'/era1 cOL.ntries , 
For others, the prosp8cts of secur~ supp1 ies of i~pcr t ed coal ~riced en t he j d-
sis of market forces alone ~ak2S a f3vorable alternative to ~~ported oil. 
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The ASEAN Committee on Industry, j1linerals and Energy (CDI~E) and the CommittE:e 
or, Sc~enr:e 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 technologies that 
had not yet reached the cOi:1mrrcia'l stage, CDiME over non-oil and gas matters. 
The meeting also highlighted coal develop~ent and utilization as a major area 

for ASEAN cooperation. The COST has a SUDcommittee on Non-Conventional Energy 
\'1hich has rec.ently developed a proposel for consideration ']y external dunors. 
It proposes projec~s in the following are~s Qnd a focal country for each 3rea: 

Co a 1, hy d r 0 - - - - - - - - - - ~ n don e s i a 
Biomass & Geothermal-j)hi1 ippines 
Solar----------------Thailand 
Solar Pumping and Crop 

Dryi ng------------,·f'1al aysi a 
Solar Cooling-~------Singapore 

A primary need exists for training of ASEAN personnel in these areas and 
for in increase in ASEAN energy R&D efforts. Since ASEAN' s p'rivate sector is not 
capable of such endeavors, it is necessary for the ASE&~ governments to provide 
financing and other subsidies :md 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 r~SEAN 
throughout the project. Indonesia, jn 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/Jakvrta was assigned 
responsibility for working v-lith L.I.P.I. on implementation activities in 
Indonesia. The ASEAN Liaison Office in Manila will be responsible for coordina
tion wi th, USAID/Jak-3rta and L. I.P. 1., the management cf project activi ti es in 
the other ASEAN countries. The project agreement will be signed between 
L.I.P.I. and USAI8/Indonesia. In terms of AlDis role, a PASA through the DOE 
will indicate the se1ectior. and contractin; of the Government Cooperative labs and specif) 

the respective scopes of ',york. -:-hose agencies anticipated are Argonne ~ational Labs, 
Chicago, Ill~; Lawrence-3erkely Lab., Berkeley, CA; and Solar Energy Research 
Institute, Golden, Co. 

E. Host Countries & Fecal Agencies 

Although several government agencies and institutions within each country will 
ultimately participate in the project at one time or another, each country was 
asked to identify a ~ead or "focal" agency to coordi1ate its :Ja"'ticipation 
in the project and to be responsible for t!le implementation of project compo/1ents 
assigned to it. 7he following lead agen(ies have been n1med: 

* Mote options on Page 23. 



Indonesia------------------L.I.P.I. 
r~alaysia-------------------r~inistry of Science, Technology 

and Environment 
Phi 1 i ppi nes--- -------------r~i ni stry of Energy 
Singapore------------------University of Singapore (Min. of Ed.) 
Thailand-------------------National Research Council 

All E ,cive materials, demonstrations and symposiums will be coordinated 
through CO~I Lhair~an and the ASEAN Secretariat. 

1, Coal Training 

Since Indonesia was designated'.Jy COST to be the focal country For coal ~ the 
institution dssuming resoonsibility for ASEAN participation will be L.I.P.I. 
Under the ci i rect i on of its Oi rector, L. I. P. I. wi 11 imp 1 ement the coa 1 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 sc~~ening and selection of ASEAN participants. After screening by 
L. I. P. I., USAI D and the Proj ect Backs top 0 ffi cer wi 11 determi ne the fi na 1 
selection of participants. 

After the AID and L.I.P.I. review has been complet'~d, AID "/ill finalize 
the course curriculum and notify participants of travel aiTangement:- to the 
U.S. 

2. Energy Conservation in BuiJjings 

As the lead country for this component, the Univ~tsity of Singapol'e 
(Min. of Educ.) will coordinate ASEAN1s 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 symposium to wrap-up or dis
SBminate lessons 1 ea rned to other i\SEMJ member countri es . Tha t sympv3 h:rn '"Ii 11 
be held in Singapore. 

3. Solar ~:a:er Pump~ 

Having accepted responsibility as the focal (cuntry for the water pumping 
component, t~alaysial~ Ministry of Science, Technology and EnviroP:::2nt 'IIi 11 be 
the lead agency. Within this Ministry, the Standards and Industri2l Research 
Institute (SIRIM) will play 3 lead role in coordinating the sol~r training and 
demonstration phases of the water pumping component. ?lanning fo~ the ASEAN-US 
Solar Water Pumping Conference wi11 be coordinatedwith the ASEA~ Secretarjat 
and the COST Chair~an. 

II 



The Ministl~ of Science will coordi1ate in-country jemonstraticns wit~. 

~ational Energy Authority ----- Thailand 
The ;'1inistry of ;Iiines 2t 

~~erqy ----------------------- !ndonesia 
Minister of Education ---------- Singapore 
r·linist·(y of Energy ------------- Phil ippines 

Al1 evaluative materials) dernonstrations and symposiums will be coordinated 
thro~gn the Chair~erson of COST, ASEAN Secretariat. 

F-cm the USAID viewpoint, a PASA via DOE will in turn select and 
contract ~he respective imple~enting age~cies. The agencies anticipated under 
:his ccnt:'act as arorernenticned ~re .';r;cnne ~abs, Chicago, Ill., Lay/rence 
Serkeley L:ib., Berkeley, Cali~orn~a, ano Solar Energy ~ese3rch :ns:itute, 
~olden, Colorado. 

Overall, an Energy Advisor located i~ Jo<3rta '.'/ill ass:J~e ::'h'2 i:np12~er.-
tation and project verfication with backsto~ping throush ASI~!?D or 
.l,SI,~/-;-,~/~,~. In short, the i:T:pl2:.;::n~at~on :;c:~'/itj '8i11 f1C'ti 3.S iiLlstra:.:ed 
be1c'N. 
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V PROJECT ANALYSIS 

A. Project Elements 

1 . Coa 1 

a. Coal Training 

The ASEAN Committee on Sc'ence and Technology (COST) has designated 
Indonesia as the lead ASEAN country or IIfocal 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 lign~te resour
ces ;s still at an early stage, several countries expressed great interest in 
lIupstream activities" such as coal resource assessment, mining, transportation, 
the international coal market, and coal port fJ:::ilities. 

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

b. 'purpose 

The purpose of thi s component is to enhance ASEAN countries' capal!i 1 i ti es to 
assess and develop their indigenous coal resources in an orderly and economic 
manner to reduce their dependence upon oil. As part of his effort, the compa
rative evaluation of coal combustion technologies in terms of their ~echn;cal, 
economic and envircmental feasibility for the ;\SC:AU region will be emphasized 
in order to maximize their utilization of coal. In addition, prospects for the 
introduction of coal conversion tdchnologies in the ASEAN area to replace dwind
ling resources of oil and gas wi11 be stressed. 

ihis component ·,,,111 complement other ASEMJ activities in the coal area, 
including the Australian-sponsored Coal Utilization ~orkshop held in May 1981. 
ASEAN's Committ22 on Industry, Mining, and Energy (COIME) coordinated the work
shop for ASEAN, which included participants from the ~orlo Bank, Asian Development 
Bank, UN, and ESCAP. 

The trainlng will consist of a 5-week trainirg 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 ASEAiL It is presumed that the 6 individuals 
attending the training course will be the same as the 6 individuals participating 

in the on-the-job training phase. If a country does not nominate 6 indiv
i d u a 1 s for til e t r a i n i n 9 the n it will be po S S i ~ 1 e t oJ f ill the va c .J. n t s lot s wit '1 
candidates from Gther countries, as selected joint1y by !,IJ and ASE.-\N. 
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W;lto:lY' Pllmn; Ml (rnnt.) 

COST has designa'c.ed :'lalaysia as the l2ad ASEA~1 country or IIfocal pOint ll for the 
II RD&D on :'Ie\·/ and Rene\·/ab 1 e Energy Tech no log i es II component of the second ASEAN-US 
Energy Coo~2rative Program. However, this component incorporates the interests 
of all five ASEAN nations, and not juSt ~alaysia as reflected in the decisions 
of COST and the deliberations of its Energy Expert ~orking Group. On June 26, 
1981, the Project Design Team met informally with the ASEAN Energy Expert Working 
Group in Jakarta at '.vhich time the :·1alaysian representative made a formal presenta
tion of a proposed 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 
project design work could be completed before ~he deadline for obligating the 
funds. Moreover, funding priorities were being adjusted such that the monies· 
allocated towar~ the water pumping compenent would be mor~ equal to the funding 
levels of the other ~~o components. Therefore, it was suggested that there be 
some flexibility in the planning for this component. The Werking Group 
explained that they were not in a position to alter COSTapproved decisions ~ut 
that a letter from the U.S. to the COST Chairman explaining the sit~ation and 
proposing a new ~rogram and budget could resolve the situation. 

Subsequent discussions 1n all five c0untries including ~alaysia in parti
cular ended with an agreement on a program composed of training in the U.S., 
solar pumping demonstration in Malaysia, and on ASEA~US Conference on Solar 
Pumpi~g to be held in the ASEA~ region. 

n. Puqose 

This component is designed to enhance the cdpa~i;ity of ASEAN co~~try scient~sts, 
engineers, and rural ce'/e.lopment s;;ecialists to desi3n, operate, maintain, and 
~ossi~lj ~anufacture solar ~ater pumping ~nits. The main vehicle for this work 
'fiil i be a ccmparati'te 'n'ater ;;t,;r.;p testin'~ and ~2:;-:onstra;:ion ,Jro~ect in '\1alaysia, 
as well as a three to four week training ccurse in the ~nited States. An ASEA~
U.S. Confere~ce on Al~erna~~~e Ener;y Systems for ~ater Pumping will be held in 
the ASEAN region as a fi~al event to review ~he resJlts of the ;ump~ng installations 
and the lessons learned tnroughout the ;ro~2ct, tJ i~?ntifj areas for futJre 
research and cao~eraticn, to discuss cpport~nities for the production and marketing 
of solar and other al~ern2tile pu~ping cc~ponen~s within the ASEA~ resion. 
Dissemination of information would be emphasized in all three aspects of the 
~roject in or~er to strengthe~ ASEAN's ability to design and manuf3ct~re solar 
~um~s lccally for use in the region. For t~is reason, the partici,Jation of U.S. 
pri'late sec~.or, incjlJding fir8s invobed in the ~;-;anuf.:lcbre "Ina distrib'Jt~'Jn of 
so13r and bio~ass enersy conversiJn co~ponents, electron~c con~rsllers, 3nd 
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 
pUr.l;JS. 



Given the increasi1g cost of diesel fuel and centrally generated electricity, 
the use of alter~ative energy source/technologies for water pumping in rural 
areas is becoming an important priority in the ASEAN countries. In some cases 
these technologies can provide electricity to areas not serviced by the national 
electricity system. Solar, wind, and biomass powered pumps have already been 
installed in several ASEAN countries and these countries are benefiting from 
bilateral programs with France and Japan, ~nd multilateral programs with the ~C. 

This component is consistlnt with point three of the Asia Bureau's Five-Year 
Energy Program (FY82-86) \,lhich includes "Technic.;!l and Limited Capital assistance 
in the demonstration of the technical J economic, and social feasibil ity of 
sola:, wind, biomass, and hydro technologies for rural or m.:trket t.own use." It 
is also consistent with the broad purposes of ALDis Energy Office as contained 
in its Energy Assistance Policy paper. 

3. ENERGY EFFICIENT BUILD!~GS PROGRAM 

a. Energy Consumption~in Buildings 

The combination of increasing econcmic activity in the commercial sector 
along with the burgeoning urban population in the ASEA~ Region provides the im
pet~s for an ever increasing share of total energy use to be spent in ~uildings. 
However, much of the information, procedures and administrative ~rocess :hat 
could ameliorate this trend has been developed in the U.S. and E~rcpe during the 
~ast few years and can form the ~asis for application in ASEAN circumstances. 

Because ::;f;'~ longel/ity of bulld i ngs and the naL;n1 inerti~ of t!~e buil
ding ser'/ices Cor::lill.inity (architects, ~lanners, ~ui1sers, csee offic i a1s, e':c.) 
ther~ is a failure of cure market ~echanisms to orovide 3n efficient reSDonse r • • 

t8 the rapidly rising costs of fuels. 

The need to accelerate a ~ore efficient allocJticn Jrocess and consJrp
tive pattern is es;::ecia11y important in ;'.SU,:j '",here the er;eqy economj' is es
sent i a11j totally ~epen~ent on ~~ported oil sub~ect to ~n:ontr:lled ~orld ~arket 
prices. 

~odifications of the ex~eriences gathered in the U.S. ~n ener;y end use 
analyses, data base ccmpilation, computer energy Jse ~rogra~s, technolcg'es 
and design for energy efficient retrofit as 'dell as re'." building applic,3tiol1 
can form the basis:)f an assistance program ,,.,hich '·/culj be f)f oenefit to all 
the ASEAtj c~untri es. 

At the ~resent ti~e, efforts to i~prove the energy ~erfar~ance of buildings 
is primarily concerned w~th air conditioned ~uildings ~here the greates 2mounts 
of ener;y are being r,.:sed. :1. prescription f.Jr ~he )'/era11 Ther:::al Trans er '/3.1'..;2 

(OTTV) nas ~een derived to ini~iate a buildi~g cJntrol prcgr3G }i~2d at 
ir:1ple~enting Gore energy efficient buildirqs. 

, 



Although this requirement in Singapore is an arTV of 45 watts per sq. meter and 
is expected to improve the energy efficiency of airconditioned Quildings, it is 
only the very beginning of a full program to ac:,ieve obtair;able i1nd desirable 
energy perfor.nance. This point is 2xemplified by comparing tl"O buildings, one 
with the stipulated value of 45 w/m and another with a Y3l~~ some 50% larger. 
It is quite possible that the second building with the higher OTTV would actually 
consume less energy per square meter of floor than the first builcing with the 
regulation value of the OTTV. 

This situation could happen if the t'tlO buildings had very different systems for 
providing air conditioning, ventilation, dehumidification and 1 ighting 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 an~ schedules. Such equi~ment coupled with a 
computer system for demand limitation and control when compared to the standard 
building without these energy efficiency t.echnologies and ... ,ith perhaps a ter:ninal 
reheat system would allow the higher aTTV building to provide the same internal 
environmental specifications at a ~uch lower total use in energy. Thus, both 
the loads in terms of climate and occupants as \'Iell as the Juilding systems need 
to be considered together if the goal of improving the ener9Y ;:erfor.nance is to 
be actualized. 

b;Prcigram 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 s~ch as building ener~y 
~erformcnce ccmputer codes \'ihich can accept ~nfol,;1ation on local cl i r:1ate, 
building and equi~ment characteristics as well as occupant schedules and subse~uentlj 
provide s~ate~ents on ener9Y use. 

2. The ~rovision of ~rescripticns for the necessary ~uildi~g materials, 
ec;ui;Jrr.ent and centrol systems 'I~hich can for;n the design basis fer llieeting an 
overall required energy ~erformance. 

3. The in situ measure~ents of the actual ener;y ~erfor~ance of enough 
buildings to provide an experimental verification of the accuracy and consis
tency of ~he analytic tools and calculational ~rocedures ~eveloped. 

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

The time schedllle for both elements 1 and 2 is ex~ec~ed ~J be a~proxi~ate
ly one year each. 

From the technical ~oint of view beth these elements could be ~nder~3ke~ 
canc~rrently 'f sufficient suppert is a~ailac:e. ~le~en~s 3 a~d 4 3r2 ex~ec
::ed to tal:.e appr')ximately 2 to .3 years for completion and can also be u::der:~k2n 
cJnc~rr2n:lj bur subse~Jent tJ ele~ents 1 and 2. The accomplishment af ~12m2nts 



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

c. Singapore as the Focal Point 

Preliminary examination of data gathering, administrative process along 
with existing technical and economic expertise among the ASEMI countries indi
cates that Singapore wit~ it~ already demonstrated concern for improving the 
enp.rgy performance of its building sector ,t/ould 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 aug~entalion beyond that of 
USA ID. 

In addition to the principal activities being developed in Singapore the 
participating ASEAN countries will contribute at a level that 't/auld ;\lake each of 
the program elements sufficiently exemplar so that the results could be readily 
applied to the local juilding conditions in their respective countries. 

d. Proqram Implementation 

In order to initiate this process USAID would propose an assistance pro
gram beginning \'iith partial suppor~ for elerner1t 1 abo'/e. Full i;npl€~,enta':ion of 
elerr;ents as described (in ,t\nnex 11) and beloy/ '.'/ill require suppor~ on a cast 
sharing basis beyond that of USAID contribution. 

A brief descri~tion of the initial tasks necessary tJ carry ou~ ele~ent 1 
are as follows: 

Task 1. Overall Management: 

The pur~os2 of Task 1 is to develop and emplace the st~dy ~anage
;\lent system in con~unc:ion ~ith the University of Singapore allowing for an 
effectiJe cooperative ~rogram. This task will also define: 

Roles of ASEAN, University of Singapore and USAID manage~ent 
interaction. 

Selection of steering committee ~hich will guide and 
review ~rogram activities. Selection of chairperson and duties 
of the commi':t~e. 

Selection of technical experts outside Jf ASEAN who 
would hel~ in the tasks described in Annex II. 

Other ,l1anagement procedliteS i n'/O; '11 n!J s:heclJl i n9 Gf 
~ajor ~ilestones. 

.'" 



------------------------

, ... 

7ask 2. qeview and s udy af ex~s:ing analytic tools: The ~~r~cse of 
TasK 2 is :0 ~rovide famil arity wi:h exis~ing programs, the kind of infarma
:ion needed as i~PJts and the ~atJre of the analysis ~rc1ided bj th~ OU~;L:S. 

?rinci~a1 Subtasks: 

2A. Tutorial reI/ie',',. ,,.,,ith building and computer ex;:;erts 
familiar ',."ith existing information. 

28. Defining data relevant for Singa~ore that is required 
for inputs such as meteorologic~l infcrma:ion, ~uilding 
ma t e ria 1 s, as ive 11 as oc Cup ant 
preferences and tolerances. 

2C. Defining the ~i~d of out,CJ: that 'tlill be :..;sefJl to 
co~e officials dnd other ~ercei1ed ~sers of the 

~ , 
an'alytie tools. 

Task 3. Prccedures surrounding data e~ther noe av~ila~le or cb:~~nab~e 
curin~ :~e ;rogram course: 7he ~ur~ose of Task 3 is :: find the ~eds~res 
that allcw a useful sut~~t ~hen the input data is ne: s~ffieien~ly ac:~ra:2 
0 ,.. r"'fi1~Y'o'nl:>"'-~'/Q I I ...,\.J' I,"", '- :'-II~ I _. 

Task 4. Cevelspment ~- s~ecial ized algcrithGs ~~r a~s~icaticn :r c:~
~u:er ~rosrams :0 Singapore: T~e ~~r;cse of Task 4 ~s ~~ ccnsidar :he ~ar~ous 
ene~~J ccns~ming sys~2ms an~ cc~~cren:s as s~ec:r'e~ .~ ~~e exist~~; ;r~;r~~s 
ard :J pr8v~de the para~eters that are releva~~ for the Si~sa;cre a)~! ~cat':n. 

See Annex II for additional tasks. 



The AS:AN-US S~ergy Orogram ~ces not lend itself to traditicnal cast! 
benefi~ or cost/eff2ctiveness analyses. 7he ~rcject is Assential1y 3 :rainins 
effort, with the exception of the sc1ar water pumping de8onstration, ana its 
Oljt~ljts therefo('e 'din emerge in the form of increasing :he technical SKills 
of ASEAN's hu~an resources. The solar ~umping Ge~ons:ra~ian and bu~lcj~g con
servation cor.,p!Jter program as~ects of the ,Jrosram :1dV2 researcll =~d ::e'lel~;::-
,7Ient COf7lponents from ','/n~ch the 5iJecif~c cut~L;ts ','IiI 1 be in the T'Jrrn of 
completed research relating to solar energy fabrication and a~plication, a~d 
energy der.;and r:1anager.:ent. Lastly, the infor.71at i on ,j-iss2f7linat i on cut;uts of the 
Solar Pumping Conference and Energy Conser~a~ian Sy~posiuf7l will enSJre tha~ the 

knowledge gleaned frem the project will je available for appli:ation ~y the 
respec~ive SO'lernments in such areas as the selection of the most cost effec
tive solar technolcgy for application in rural areas and the develc~ment of 
Conservaticn Standards for buildings that will result in more eC8ncmic and ef
ficient uti1iza:ion of elec.ricity. 

Althou~h ec~no~ic ana1js i s of the ~roposed activities canno: in every case 
~rov1de quantification of casts and benefits, it is ;cssible tJ ~d~e scrne general 
oreer of masnitude es~imates. In the short r~n, these programs, consisting pri
~arily of training, will save ASEAN research ccs~s 3nd have the effect of s~b
sidizing their existing educational and teChnical train i 1g ~rcgrams. ASEA~ per
son n e 1 '/'/ ill h a 'I e a c ::; e s s to t r.: ; n i n 9 and research 0 p cor t 'J nit i e s ::. h a tN C U 1 d ~ 0 t 
otherwise ~e availabl~. 
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nolc£1es, ce'/ei:p bU~ldl~g ener;y c8ns ''':::1,Jcon 5::a~dar:s ,.:r:d "~';l,;I::I:r.S, ,:r.G 
icen~ify a~propridte technolog~es for s:l!r ~~~~~1S. The i~trcd~c:i~n of solar 
;Jumps, ccnstr'lcti!JnJf cOdl fire,~ pC'fier ,Ji;r:ts, and ~~e ;,T9:~er1::''::;2rl of :JuilC
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c':luld ~~ apolied ::war~ o:her ~ur;oses of ~d:;cnal eC2ncm i c ~e~e:c~~e~:. 
,.\S~I~NI$ ener;y :",eecs 3:"'= nc't'( Jei~,; s'.,;;~~ied 2.;-:-:cs:..,ha11j )j:i1, 7CS: of it 
f::icCr~2d. As ~cted e~rl;2r, ASCC?~ h!s es:jmatec :~d~ ~y the jear 2SCO ASE~~ 
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:-1m'l'ever, the econcmic value of nOllccnvem:icnal energy sources and conser'l
a:ion cannot be measured in ar.ergy e~u1~alent5 alone as there are additional 
eccncmic benefits 0f an indirect nat~re. For example, the ~eneficiaries of t~e 
training programs ~ill have had the opportuni:y to ~ass their ~nowledge on to 
others. Another general benefit or goal of the project is to increase the a~a~l
doil i':y of uSeful energy. :~uch of :~ese sa'iings 'Hill accrOe :0 the s;nall l.:.nd
holder and, in the case cf solar ~umping in partic~13r, there wil~ be a direc: 

"
mpac- ,. "'ne ";e"'ons"r"";on -,'-;:) 1'n .. .:l,.....,S 0': ;nc ..... e··"',.. . a-or' -u~"·1 ;05 J:·"f ;r,..i. 11 .... Ql.. .. 1 ...... 1 I I... '.J.'-\ :::> ......... 1w ..... llll I Ii I a~~_ '''1 ..... ''-' ~ ~~ ,_ I.." ! I. 

gaticn, savings for energy that can be ~pplied tcwar~s other rural a5ricul:~ral 
uses, a~d economic savings. These Sd'/iiigS ,,.d i 1 s;:;111 sver intJ other ar:::dS s~ch 
as solar ~rying of crops lighting, ~eating, and ~echani:~riJn ~Le ~J the ~cr~ i~ 
~ 0 1 a r ;l n e r ~y ,...", 1 .:l C ... ; .... n .. Q C h "0' ... C": V ::> r. :;) - ~ , ... , ...... r .:> l-: e -n c' i n v e r .. .:> r :- ~ C n ... 0' c· qy ,;) .,.1';: ..."VI_ ... \V ... _III.I\,J-;.,;,_.,-.-=J~l..'WI.."":7 .. CI ... _ .. _"i.I .... 

~orecver, the introduc:ion of solar pcwer will not re~uire scphistica:ed ~cwer 

transmission systems--in tems of roads or electrical cable--hence, there ',o/ill be 
a savings over traditional ~ower sources. More importantly, the basic enersy 
resource is non-depletable, thereby eliminating the need to make a choice ~e~ween 
;resent consurr.;;tion and f~ture need. 8y stressing local iioanufac:ure of solar c~m
~cnentsJ there wi~l be secondary economic benefits that wcul~ otherwlse not be 
real ized. Las:1y, to the extent that the research component of :he s~1ar is 
success~'Jl in reducing costs, the feasibil i:y of all eccnomic classes u~i1 izing 
the tec:-; n ole SY ',0{ i1 ~ inc rea 5 e a s i<.!tO c c n tin u e s . 

The selection of coal combus:icn or conversion ~echnolosi2s will accompany 
the jeve1o;ment of a ~oGes~ic coal ~sing infrastructure ~hat will ~rov1de new 
jots drjd ether ec::;nomic ~enef~ts. :nergy savings realized 7r8111 lil,:rOY2:r.ents in 
the efficiency of building ener;y 1 ... 52 will help delay the time '"hen ne'N' power 
generating ~lants have to ~e financed and juilt ~~e :0 a redJc:ion of the ~rc
je::ed ~eaK loae for electricity. 

c. Ir.s:~tut1onal Capabilitx. 

Under :he :hree ~ar-: a~~roach, thr=e 0e~crt'7.e;;: :f ~r;er~v (JC~) s~cns.)r2C: 
labs. have ~eer. ~den:ifie~ :0 COndGc: the :rai1~~; ~r~ sjs:e~s rese~rch. 

- . . ,;·j:n",'"';9 
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Builcins;s 
~ith respect ~o co~l training, AI~/W recosnizes ~h9 very large resource 

~,or ~,~. . .. I j 1 ~..... II S l' L.n,~ pljr;;ose ',',n1cn nas ,e'/e O;JN, ~n ,.ne v .. O'ler rdny y2:!rs, :::s;Jec~3 'J 
in t~e university sector, Accordingly, the illustrative descriotion of 
/-.(~onr.e :iatlor.:ll Lc8ora':Ji'Y is cognizant of JC:1 the Dro~sc~s ~~~instrat:~,,.e 
require:,:ents as ','.1ell as the full participation of aU';er ;otential tr:lininc 
i~stHut~ons. for lo:stance, Pe:nns21;·/3r,i2. 5t~':2 !~nhe(si,:y, '~r.iversitj of~ 
Pitt-sour ro ;' l!ni\joY"~i':-'/ of I·les~ '/l'",roinl'~ ;>,.--1 ;-ho Srh"'ol ,-·t- '.','''0<: ,..,c """e '!" .., - =' . ,.,.J I.......... - " ' ' ''' ':1. \,.4., ........ ~ ..- I t '_ .... I , '-' .... ,I' , __ .... 1-, I :....., , v I , -

iversity of CJlorado have been cJnsi~ered as instructo~s,each nhich hav~ 
sorr:e 'Iery spe(;i~lized ex;:;e!·t~se ',·{ithin the coal sector. ihe fine; 'Jb~ec:tj'le 
will be a co~bir.at~0n af institutions a ~ring e~f~ctjve tra~~in; in the 
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,..\r~onr.e '-3.0s. 
-' 

Argon~e 'la~ional ~aborator'Y (ANL) is one of :he nat en's l~r';es: f2cer=.1~y 
f~nded research and dev~lopment centers. ,ne mission a :he Labord~ory is to 
apply broad-based scien:ific and technological resources ~a the solution of 
,Jr'Jblems of enersy supply, energy utilization and env i ronr.1ental protect;cn. 
,.l.NL's ~rogn.ms incl:.Jde numerous energy resear:h ~nd cevelopmenc effor:s, ~s 
'Hell :.s basic and a;:ol ied research in the ~hysical, envir~nrtlental. a,-~d ':)i010-

gical sciences. 

Since Argonne National'_aboratory '""as founded ~n :946, educatlcnai endea
vors and related interactions with ins~itutions of higher learning have bec~rne 
~:1creasinglj prominent at i:he Laboratory. In 1963, ':ne .. .l,rgonne Center for 
:duca:ional ,.l.ffairs '",as for.r.ed. 

, 'rj"ii .' (' •• -, r' 1 ,._' ' .. ' "' .. , .n aJOV, ~ne ~en~er Tor cauca~lcna nTrd1rs ~as renamea ~ne u'~'s'cn 

of~cuca:;0ndl ,:lrcsr='r:iS to ef7lphasL:e'K,'lL's C8mm i ':.:r.ent to hlfi11 i:,s 
res;onsib11i:ies for :..cnductir.g and administeri:v; ener;.:,: rela~er::nan~c' ... er 
"':"\'/0' '""~"""'r"!" ~r"('r'r'ls ... 'r""onn o ;.- '.Ie' 1 '5 a.'" "'r"C n' ::l·,.;q":l ..... "'r" ~ ... .... ~ ,"IYI-'I11~.11. .~' ~;, ~lll at.. r,:! ... ,..&~ n \ C ;... ,,,,,,t.;1.. _.:._ °t....f._l .. C" ':', t,1 

i~dustridl laboratories and in several cevelop~ng c8untries. 
\ 

If selected, the Ar;onne Givision of Educationa; ?rograms would be 
assigned administrative responsibility for ANL programs funded as edu
caticnal ?r.d 'training efforts by DOE and other agencies at both dor.;estic 
and international levels. This would provide a wide range of programs for 
college and university participation under a Depart~ent of Energy program 
al'med a'" ~'"~""lll""l'n"" &"1c"l""y """,1 -J-J r oTlt rl<=)l/ol"'r:f"'o nt , i . '",".:> .... I :; I ...... '... ,:; 'U '"",...,, ~ , I '-..I ':) '4 '-'.... \...,i "- __, v/""', I • - I ~ • 
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Solar Energy Research Institute 

The Solar Energy Research Institute (SERI) was created out of the Solar 
Energy Research, Development and Demonstration Act of 1974 tc take the lead in 
supporting the ~Iational Solar Energy ?rogram and to assist in the establ ishment 
of the industrial base necessary for the widespread, early utilization of solar 
energy. In March 1977 the Energy Research and Development Administration (new 
part of DOE) evaluated many proposals for SERI and announced that SERI would be 
managed and operated at Golden, Colorado, by the Mid-West Research Institute 
an independent, nun-profit organization. SERI fonnally began operations on 
July 5, 1977, and saw its budget double from $12.7 million in fiscal year 1978 
to about $25 million in fisca~ year 1979. 

SERIls responsibilities through 1985 h~ve evol~ed to include: 

- conducting solar research, development, and related 
activities; 

supporting DOE in the manage~ent of dcmestic and i~ter
national programs in solar research, development, and 
demonstration; 

assistirj the Federal Government in the fJr.T1ulation of 
national solar energy policies, plans, and strategies; , 

contributing to the establ ishment of a solar energy 
industrial base that will foster the ... ~idespread use 
of solar technolJgies; and 

- operating as the lead center for research in the Na~ional 
?hotovoltaic Program (the Jet Propulsion Laboratory in 
Pasadena, California, is the lead center fJr applications). 

To achieve these goals SERI has embarked on a wide range cf research, train
ing and information dissemination programs in ;:.hot.o'/o1t.a~cs, ~io-;l1ass, 'dinc, 
active solar heating and cooling, passive sohr technolosy, industrial ~rocess 
heat, solar ther:nal technolJ .. , ocean systems, and sol:'f energy storage. In add
i t ion) S E R I n a s est a b 1 ; she d Sol arE n e r gy : n f 0 (IT1 a t. i c n u a t a 3 a n:-:, Sol arE d u cat ion 
Data Base, a state Solar Incentives St~ay program, a~d a bi-~0nthly Sclar Law 
Reporter. CooperativE solar programs ,-lith SOLith Korea, :1al i , Spain, France, 
Italy, Israel, .A.ustral ia, .JatJan and Brazil are ~anaged by SERI as ',</ell as ::he 
S100 million U.S.-Saudi Arabian SOLERAS program. 

One of the most interesting projects at SERf is the development of a hand
book of agriculture applications of solar energy. Aimed at the developing coun
tries, this handboo~ analyzes state-of-~he-art alternative ener;y sources in terms 
of their suitability for agricultural end uses such as ~umping and drying. Ano
ther project at SERI entails the field testing ofa n~w ~ethcdclogy fer eV31~ati~g 
':he solar potential of rural villages. 



THE LA~~RE~ICE BERKELEY LABORATORY (LBU 

LBL is a large physical laboratory facility and building complex lecated 
adjacent to the Berkeley Campus of the University of Cal ifornia. 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 tJ 
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 commit:nent and the pressing need for informdtion 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 instit~tional 
aspects needed for a comprehensive energy efficient building program. 

Besides physical facilities for ~easure8ent and data gathering L8L has ap
pl jed its past experience in computer science to the problem of developing a 
computer program as an analytic tool \-vith which detailed studies of the energy 

pertormance of buildings can be executed. This prosnr.1 <nown as DOE-I and its 
follow-up DOE-II was first used by the state governnent Jf California as its 
primary analytical capability to support its recently prcmul;ated energy con
servation building codes. 

L B L has, ina c d i t ion, e x per t s d e ali n g 'r/ i :. h s ;:; e cia 1 ; .: e d ;; rob 1 2:.1 S 0 f the 
developing countries and is therefore an ideally suited institution to assist 

AI8 in its program of energy efficiency in bui jdings for the ASEAN region. 

D. ASEAN Lead Agency 

The lead institution for :he overall ASEAN pro~ect imple!l1entat i on '>"Ill~ be 
L. LP. r. (an Indonesi2.n acronym for the Indonesian Institute of Sciences). 

Among other things, L. LP. 1. has developed a keen rapport '>"lith specific 
r~inistries ser'/ing the ener;y and environmental science fields 'dithi1 the ASEMj 
country groups. 

Organizatlonally, L.I.?I. covers the '.'!'ide rc.nge of energy interests inchd
ing biological research to coal ;dsification, and s2 '/eral proto-type ~echnolosies 
for charcoal substitution. The various departures ~rcm ~etroleum ~se have in
cluded research to utilize r;Jil-~;Jil, a rapid ~aturing 'dcod as a hel source. 



Their interest in flJidized bed co~bustion cha~bers is given highest prior
ity both f,::>f utilization of low grade coals, iignites, as "'1ell 1S the environ
mental effects of de-sulfurization of gases that the limestone catalyst ~rovides. 
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t. Participant Training & Selection Process Coal Training 

Attached in Annex I is a "Universe!! of course material available to 
ASEAN coal training. It is the starting point for designing an effective 
coal training pr'og,:am. 

I 

The cJal training will start during the spring semester 1982 and ,t'iill be 
offered to 28-30 candidates, or ap~roximately 6 candidates from each member country. 
In "jew of some difficulties to assemble 30 carldidates during the spring semester, 
a fall course may be opened to provide additional flexibility. AlD/ST/cY't'iill 
provid~ a clearinghouse function and will evaluate courses. They will also par
ticipate or the Selec~ion Committee, providing sross-referencing with other en-
ergy related training programs within AID. 

Selection of Participants for SERI Solar 
- and Biomass Technology7~ater Pumping 

Early in the implementation period, LIPI 'Hill 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 't'iith the field 
supervision or management of water pumping and rural development projects. Practical 
experience with rural works, agricultural planning, and/or energy production and 
distribution will be preferred. The project coordinator will review the participant!s 
applications along with a select committee composed of staff from SERI, AID, anc 
.l.rgonne. 

Curricu'u~ Identification and Course ~aterial 

The emphasis on this course will be on the rapid dissemination to irrigation and 
rural planning professional of practical desi9n tools, inforrnation on low-cost 
curable system configurations, and t~e additiona1 ~anagement information required to ~lar 
and execute rene~able energy projects. The curriculu~ will ~e developed to meet 
th~se specific needs. An effort '0'1111 be :71ade to r:leet the s~ecific needs of in-
dividual participants, through s;nall-grcup discussions, trouble-sr.ooting sel1~nars, and 
'1isitsto a varietj of demonstration and comlT,ercial i:lstallaticns. 

The candidates will submit their applications to their specific emplJyers and so 
on through the hierarchy of review procedureS. All must be proficient in English. 
The selection will assure that women will not be excluded from participating. 
However, no quota for the attendance of women will be set. 

F. Social ,~nalysis 

To generaliZe and attempt to bmp the rn.any C:.Jlt~lr:ll struc~ures indirect
ly affected by change to shiftinj fuel SJu"'ces is Far beyond "':he r2<1ch of this 
project paper. 

HoweVer, social a:ld ;:Jolitical st"'uct~res . .;ithin the ;l.SEA~1 countries :jo not 
appear to pose gre:': resistance to Ch ... ,lge ',."ith;n so-callec tra.ditional fl.Jel re
sources. Tnaiiand, ?1ilippir'les dr,j r"1alaysia are presently ex')lori:lg clter'lati'l~s 
to their rural fUel sources as '·';ell as develop~rjg a ,,,,ide r3.ngeJ~ tec:lrloio9i2S 
.vhich ./Ilen full; ~:2<;ted will provide an arny of fuels or ener~j sources fJt 

substitution. 



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

In this approach, given the ~ide selection of technical activities com
bi~ed within the available resources, the al ternative fuel sources suggested 
within the scope of training will most likely receive their final test at the 
f~rm-level. In no case does there ap~ear to be a cultural or social barrier 
relJctant to the acceptance of the new technologies. 

G. Technical Aspec ~. 

a. Sol ar Thermal Appl ications 

Solar theritlal technology entails 'Jsing concentrating solar collectors to 
~roduce thermal energy, i.e., steafil or other for:ns of heat. This heat can then 
be directly converted into electrical -:r :r.echan"ical energy, 1ndustrjal .Jrocess neat 
appliC:3:ions or advanced solar heating and cooling, uti! ityor ::r.site electric i :y 
genera~~cn, irrigation pumping, respec~i~elj. 

Three classes of systei.1s are L;:ider de'/elopment 'Jy the Soler TheI.TIa1 ~rcgr2.m 
at S.E.~.I. each oriented tC"'lar~s s,:ecific applications. These inc1jce: lir:ear 
concentrators (~arabolic trough and ne:.JlsjJnerical :;c',.,,15), ,Jd;:bolic d~5hes; 
an~ hel ios~a~ rece~~er systems. A~plications for linear syste~s i1cl~de solar 
he·3ting and cooling, irrigation ~ump1~S, and midte:.ipera~Jre ind!.;str~al pr':c2ss 
heat. ,';pplicathrls for the para.b01ic dish inClude s:7ial1 COfi'r::unity and re::1ct.e 
elect.ric syster.:s and small seal:.: hishter.:perat'Jre process hea;:. TI-;e he1~cs:at/ 
central receiver ccncept is ai~ed tcwards onsite :cgeneration, r2~cwered and 
standalone bulk electric power genera~ins sy5te~s, and salardri;en fjels 
producticn ~rccesses. 

Tr,e technical reasibqi':y of sc:':s.r ':her.a: h2.s been es:a::>l;sr.e,j s~r:ce 2ar~y 
in this cent~ry. Fer insta~ce, a ~2rabolic solar ~owere~ ~r~~ting press was 
~e~onstrat2~ at the 1273 ?aris ~x~csit;on ard a ~a~a~cl;c tr~ush solar irri;a:icn 
OI,,'"",D ','I':'S """er~";"~ in ~"'\I""" ,'n ''J'1 r- - 111,- '"" v:-1 'M t.. I i I ~. '- -: ... ;' l.- .l ..... 1. ...,. • 

, n e :; c. r r ~ e r s tot r: e ',0,{ ~ des;: r ~ ad:..; : i 1 i z at; c ~ 
cost, re~idbi1i:y, cL;rabi1~ty, and ,:>.~rfGr:i1c.r.ce. 
the ~el ief tna': these ~arriers can ~e overcame. 

8r s'Jl,:r :~el.1ai sjs:e:.:s i:.cl~ce: 
S:JC~es s;ve streng sJ~~or: to 
~h -""1""'" ""';'0 1 oJ ....... ("""\. ,.,e ~v ::, , ,,_)'"";713 . rosr,::", 1 n 

this ~roject ~ill e~bark on a course of :cticn ~hich e~~has~zes research ~i:ni~ 
the tropical en'lironr::ent ar.d C:e\lelc~r,er.t to imprC'/2 ;.;erf:~,2:-:C2, la:oratory 
::::"0' sy· s+-;;,m "es"i"c "0 '/er;';y Aes''"'n ~~O("lUd"'Y f"':;'ld ~e(""s !'",-., ("i;::.r-,or.s~""':>-::> SjS-""-S-..J"'" "-_I 1.,0 ..... 11.." I.. I f.- I~ ~1...-'1 \.. ) I "- ..... ..)_ '-...J .... _,1 I _ ........... __ _"_.11 

1e'/e1 re1iabil;~j anc c!urability, ,::.G the es:aol~sn~en:J;=:1 I/ia.b1e ,-:;c,,":'..j':acl::.iring 
~ndustry to :r~C:uce low-cost concentrators and :ther s~b-s·/st2ms. - , ~ 

?re ently, ~i2ld ex;:erimen'.:s ha'/2 ~e~n c:::r.c:..;c':ed by ,:~e :';ni'lers~~y of SC 1enc2, 
Penang w ~h equi~fi'en~ dcna':ed by Japan cr France. 
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b. Phot"woltaic 

With the advent of the space program and the use of photovoltaic for instant 
conversion of the sun's rays to electrical (direct current) energy, photovoltaics 
have become increasingly more attractive for 10whead pumping as 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 'r'lith viable alternativesto small internal combustion engines. 
Photovo1taic solar cel1s j 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 
plastic 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 'dhich meets the 
e1 ectrica1 requi refi1ents. 

Since solar cells only deliver power during daylight hours, a photovo1ta i c 
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 CC to AC current. 

Perhaps one of the most i~mediate applications for this particular tech
nology is providing power tJ remote areas where there is no power grid or 
other electric sources are too costly. In the United States photavoltaics 
are finding wide applications for roadside tele~hones, ocean navigation buoys, 
and forest fire stations. The technology of photovoltaic 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 reduced, 
and extensive R&D is underway to develop automated, efficient production 
processes 'r'1hich will reduce prices f~.Jrther still. ih1S is the underlying 
solar arrays. Presently, many universities including the University of Science, 
Penang, ~a13ysia are engaged in silicion crystal experimentation; the heart of 
one type of photovoltaic 3nd the major cost element. 

Solar Thermal Systems (active systefils) 

Active systems generally use a collector, consistingOf an absorption plate 
that transfers the sun's 11eat to a working f1uia, and a translucent cover plate 
that prevents re-radiation of heat to the exterior. Insulation at the back of 
the collector retards energy losses there. Collectors are available for less 
than $lO/sq. ft., but installation costs may increase this to 535 to SSO/sq. f:. 
A typi:a1 home in the U.S. of 2,000 sq. ft. requires 500 to 700 s~. ft. of 
collector. 

Storage is required if the the~a: energy collected cJring sunlight hours 
is to be used at night and in times of overcast conditions. Water is generally 
used 3S the storage mediu~ for liquid systems, and rock beds store heat for air 
systems. Cooling can ~e handled ~y absorption chillers similar to those in gas
fired refrigerators. The econcmics of these solar cooling devices generally are 

jmenustik
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not currently competitive except in commercial sizes. The higher working tempe
ratures they require call for mere expensive components than those needed for 
space heating. 

The utilization af solar energy for generating low-temperature heat is at 
the present time technically feasible and economically viable for producing hot 
water. Where electric resistance heating rates are high, 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. 



Fi nan cia I PI an 

The costs of this ?roject will total 51.4 ~illion of ~hich Sl.0 million will 
be ?rovided by AI~ and approxi~ately $400, 000 will be provided by the ASE~I 
couneries. T~e project expenditures ~ill cover a three year period, but ~ill 
be obligated t:'.rcugh a project agreement bet· .... een Ar::-:<'OI and 'llill provide 
a ?~SA arrangement to r:hp. U.S. Depart::1ent of 2ne::-gy :0::- implemen<:ation. 

Table 4 reflects the ~rcjected budgets and costs by conponent and input. 
~he local currency costs are those estinated to cover incidential costs, 
counte~part costs of research facilities, computer ti~e and suppert costs 
for participant t~aining. 

Services of u.s. :aboratories will be provided through a AID-DOE ?ASA 
arrangement. These funds will cove::- tte ~.s. procurement cf: 

Services and acapti..m of minor solar equi?menti 
travel of participants ~or training, ~orksho?s and conferencesi 

- instructors, facilities and per di~m costs of seminars and training. 

~~ :"" ",:::.: .!3; : -.:"'C; 
:~c j ': ) .... ')~ : ..:,,: ~,.. . 

. ,." , .... '-

- .~:i"': in .; :.:s':s 
;;-: : j :'e-·: "s:·-::: :' '''5 
~:11~~uo ~~d~jS~S ~ 

: · /.l~ J~ :; : n 

:,)ni~('~r::~ : . .j S:~ 

-:- :'.3l~ j 

: : ':', : ... ' 

: ~ , ~ ': -; 
~. . ... "\ 

--=..:.....' ... .... -'J 

. .! .: I : ~, c· 

: ': ,:(': 

. )8 . ~~ 0 

:':. ::.; 
~ J, :-:'J 
.: - .... &r 

'---
...... -. "'."" 
• ... . . , ... . ... .1 

2~ .: :~·: 
::: I ~. ,:,~ 

~ ... .., I ;v, ... 

, ........ "\ 
_: ':) , I : ~ • 

3~~, ; ·: ·2 
. ~ 1 ': 
_ .... I _ . oJ 

'?'J .• ~ .4' 1 " -

"": ... : ' ..... "\ - .. - ...... . ..; 

:: ,. ;'; :449,100 

! -;... -:::-
~ , , . .. '" 

$1,443,875 

jmenustik
Best Available



i,lATER PL.1·jpDIG 

DETAIL2D FI~L·\i:CIAL PL~'! 

1. Training 

15 A.SZ.\)! participants at SERI 

International travel ($2,500 each) 

U.S. Air Travel 

SERI per diem (S54!day for 18 days) 

Per dien for field visits ($62!day 
for 7 days) 

SERI staff cost 

SEar ~orkshop preparation, ground 
tran5~ort, publications, etc. 

2. De~cnstration 

?re!.i:::inar:: (Oct. 1981) SC:RI Sice Selection 
and Syste~ Integration Consultancy (2 
person, 3 weeks each to Malaysia, Indones~a, 
1" . , ~ d t' p •• ].' • ) 
_na~~anu, an ~e ~n~.lpp~nes 

Baseline Energy rsage + Snergy aesource 
Data Collection 

Energy Syste~ Hardware P~rchases (3.) ~~ 

,~ 10, 000! :-<~-i) 

co~buscion engine & pump 
but excl~sive of local 
la~or anc feedstcck 
ha~c:ing :acilities) 

2.5:':'~.J BiC'mass Gasifier (~n

cludiru electric generator 
alter~ator ~ AC ~~~~ but ex
clusive of fuel densifiers, 
and fuel handling facilities), 

16,000 

20,000 

537,500 

6,000 

14,580 

6,510 

!.O,JOO 

3,500 

24,000 

'20,000 

5103,090 
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Dencnstrations - Continued. 

:tarc',.Jare shipping and deli'lery 

nardc.Jare installation and troublesrlooting 

Hardware ?erfor~ance data ~onitoring and 
logging syste!':ls 

Adapti'le ::<'&D at SERI 

$ 10,000 

12,000 

10,000 

18,000 

3. SERI Follow-up Comparative EconoMic and Engineering 
Analysi.s of Alternative Pumping Configurations 

4. ~valuation of Demonstration Project 

5, .;SE';'~i-U. S. Solar ,Conference (:uncs :or pri'v'ate 
participants will be sought from non-AID 
U.S. go~ernment agencies) 

ASE.-\:,1 ?artici?ation $ 10,000 

6 U.S. participants (airfare 
a~d per die!:lS only) 18,000 

Co~ference costs 12,00,) 

TOT.-\:. 

$170,000 

15,000 

20,000 

40[000 



~~~~~~~~L_~~~Li~~~ 
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 

Direct Costs (@ $20,000/week)a 

Stipend Costs (@ $27/day)b 
25 participants 
50 participants 

TOTAL COURSE COSTS 

25 participants 
50 participants 

2. On- The-Job Tra i nee C8s ts 
Stipends (@ S33/day) 

25 participants 
50 participants 

Books (@ SlOO/participant) 
25 participants 
50 participants 

Travel (@ $200/participant)d 
25 participants 
50 participants 

Training Fees (@ $200/mo) 
25 participants 
50 participants 

On-Job-Training Placement 
25 participants 
50 participants 

TOTAL O-J-T COSTS 

25 participants 
50 participants 

3. lotal Cost Options 

____ ~O_n~-T_h_e_-~Jo~.b--T-r-a~;n~~e-r'-·o~d----
t~on ths Pa rt, cloan ts 

2 25 ' 
50 

6 25 
50 

Course Length (weeks) 
8 

$160,000 

37,800 
75,600 

197,800 
235,600 

10 12 

$200,000 

47,250 
94,500 

247,250 
294,500 

$240,000 

56,700 
113,400 

296,700 
353,400 

Length of O-J-T (months) 
2 6' 

8 

49,500 
99,000 

60,000 
120,000 

6,000 
12,000 

Course 

320,000 
481, 000 
377,000 
595,600 

2,500 
5,000 

5,000 
10~OOO 

123,000 
246,000 

148,500 
297,000 

24,000 
48,000 

180,000 
312,000 

Lenqth (~jeeks) 
" 10 12 

370,000 419,700 
540,500 S99,400 
477,250 476,000 
654,500 713,400 

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

b Based on current stipend paid to course partici~ants oy IAEA. 
c Based on current stpend paid to O-J-T Fellcws by National Res::arch Council. 
d Average one-'fI',3.Y airplane ticket from ANL to O-JwT location. 



FINANC fAL PLAN 

E~IERGY CONSERVATION 11\1 BUILDINGS 

A. TWO YEAR PROGRAM 

Personne.l 

I. U.S. Experts: Scientist/Engineer, Program Leaaer, 
Buildings Computer Specialist 

54 Person Weeks at S2,000/week* 

S108,000 

II. Singapore Experts: Engineer, Archi ~ ect, Code Official 
Computer Special ist, Economist, 
Program Leader 

125 Person ~eeks at Sl,lGO/week 

5137,500 

B. COMPUTER FACILITY 

$70,000 

C. MEASURE~ENTS AND DATA REDUCTION SYSTEM 

$8,000 

D. T~A'/EL 

r. U.S.: 5 Person RoundTrips - U.S. to Singapore 

$20,000 

II. Singapore: 2 ?erscn ~rips and 3 person ~onths per die~ 

$12,000 

E. ASENI CONFERCICE 

r. Travel S10,000 

If. Facilities $10,375 



Personnel (u. S.) 
Travel U.S. Experts 
Travel Singapore Experts 
Measurements/Data Reduction 
Conference 

Singapore 

Personnel 
Computer Fac;l ity 
Conference 

$108,000 
20,000 
12,000 
8,000 

10,000 

$"158,000 

$137,500 
70,000 
10,375 

$217,875 



The ir::ple:i:ent3.t~on for the ;Jro~8s2d ;:H'oject T'Jl iC"'ls: 

Cir'c'Jlation of Training CJr'ricului:l in AS~.l.N October 1 J 1931 

,c,Sci\il Selec:ion of Specific Cow'se Topics ~lc'lem::er 15, :931 

Ccuntry riomination of Training ?articipants OeL~mber 1, 1981 

U.S. Re'/ie." of ~:)minees January 15, 1982 

Finaliz5ti0n of Participant Selection FeJr'Jary 1, 1932 

Par:ici;;ants Cepart AS~;'.:1 for -;-:airi~ng Course i'·larcn 1, 1932 

7raining Course Ends and CJT begins A~ril 7, 1922 

OJ: encs ~nd Jarticipa.nts )'eturn to .~SE";il 



T~e L~?le~entation schedule for t~e proposed project fellows: 

Solar PU~Ding Phase 

Pr~~a:e draft ~raining curricul~~ 
SER! Si~e Selection Consultancy 
AID ?resents curriculum to ASE.~~ at 
CS-ASE~~ Energy Conference 

:lomi:1atic~ of ASE.~\f Participants 

Final training preparations co~pleted 

AS E.;':! ?articipants complete course 

Solar De~onstration ?hase 

Site selecticn (country) 

Install resource monitoring equipment 

=i~alization ~f technolvgies and size to 
':le tested 

Finalize research objectives and net~odolog y 

Finalize instit~tional user ' arrangesents 3~d 
specific site 

Receive preli::;ina::-;: ::::esou:'ce ::on i::0ri::::; Co:3 

Co~?lEte engi~eering design 

Initiate ?rOCUre8ent for solar equip8ent 

C.J~?l~tc ?t'acure.'"J.er-,t (e~u:'?:::e."t di3pat~hed 
to AS E.-0i re~ ion) 

CO!:lpl2te eq'.1i;,;:!ent i:1stallat: ion and CJ:::.--::.ence 
operations 

Complete i:;.itial phase of de~onstration, 
and data collections 

Asse~ble and analyze o?e:ational data and 
prepar~ interi2 report 

~es~ing 

Se~inar for r.s. firss on test res ~ lts an~ on 
.. ';S2 .. ;":'1 int2rest itt f :l~u:-e ~:.S, ~r:' ~.l .~te S2Ct.) ~ 

in1/(): ·/e~ent 

')ctooer 2., 1981 
October 2S-Nov. 7, 191 

October 19-30, 1931 

Janu2.ry 30, 1932 

June 1, L982 

Januar:! 30, 1932 

.A.pril 30 t 1982 

~n - - , 1932 

June 1, 1982 

":ul:: ~ 5, ~ 9·'32 

_';'u~~st 30, 1.982 

Ausust 20, ~ 9S 2 

JU:12 ~, l?3J 

Octooe:-

jmenustik
Best Available



:denti~y conference location and select conference da:e 

?re?ar~ ~reli..l1iriary conference schedule and topics 

~inalize conference schedule and topi~s 

Identify privata sector participants 

Select U.S. and ASE&~ panelists to ?r~pa~e parers 
for prese~tation 

Arrange financing for private sector participants 

Papers due to conference coordinator 

Inter~ re?ort on de~vnstration project due 

Conference 

?ollow-up ~eeting for U.S. ?rivate sector 
re?r~se.~:ac:"'/c.s "Nit~ .\S2 .. !":i cCl!nter?a:-ts 

February 1, 1982 

April i5, 1982 
(See course) 

July 15, 1982 

December 31, 1932 

Jdnuary 30, 1983 

June 30, 1983 

October 30, 1983 

2nd ... .Jeek, Jece~ ;~ J-:? ~ 

1?83 
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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, ASEAN 
Programs, USAID/Manila. 

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

Since the life 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 'IIi 1 1 take 
place during the last quarter of FY 1984. That evaluation will assess 
the adequacy of project inputs, achi2vement of project outputs, and 
measure the degree to which the project purpose and end-of-project
status have been realized. That ev~luation will also examine ~he degree 
to which the information generated by the project is influencing energy 
consumption patterns of the countries invol~ed, and will make recom
mendations concerning additional or alternative uses of the information 
and/or the generation of ad.ditional information/activitiesfor possible 
future applications. 

The evaluation team will be comprised of one or two persons familar 
with energy consumption and util ization (possibly from AID/'.~), and a re
presentative of 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
up 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 '",hether other ASEAtJ coun tri ES are adapti ng it. 

a. Evaluate pel'formance of sY3ten~s installed 
b. effectiveness in accelera~ing RD&D efforts 
c. Success in stimulating interest in domestic and 

U.S. m~nufacturing 

4. Implementation 

a. Assess nie of Secretariat 
b •. Assess f2dsibility or multi county-y/component 

proj~ct 
c. Assess ';-:kages 'dith r"i:J bilateral ,)rogiams 



Cost Estimate 

Energy Expert 
ASEAN Re~. (exclude Salary) 
Misc. ether costs 

TOTAL 

S 12,000 
2,500 

500 

S 15,000 



ANNEX I 

PRELIMINARY COURSE OUTLINE 



Module C.4 

t~odul e C.5 

Non-Electricity Related Coal Consumption (19 lectures) 

4.1 Residential and Commercial Sector 
4.1.1 Technologies - Space Heating 
4.1.2 Technologies - Water 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 - Prima,"y 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 Enargy 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 Technol 09i es - Turbi nes 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 - Land 
5.1.7 Environmental Considerations - Water 
5.L8 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 Technologies 
5.4.2 Environmental Considerations 
5.4.3 Economic Considerations 



Module C.6 

5.5 Conservation Practices 
5.6 Manpower and Trainiryg Needs 

Coal Conversion Processes (11 lectures) 

6.1 Technologies - Gaseous Fuels 
6.2' Technologies - Liquid Fuels 
6.3 Technologies - Solvent Refined Fuels 
6.4 Environmental Considerations - Air 
6.5 Environmental Considerations ~ Land 
6.6 Environmental Considerations - Water 
6.7 Economic Considerations - Air 
6.8 Economic Considerations - Land 
6.9 Economic Considerations M Water 
6.10 Energy Efficiencies 
6.11 Manpower and Training Needs 

Module C.7 Consumption and Conversion 

Module C.8 

Modul e C.9 

7.1 Air Use Considerations 
7.2 Land Use Considerations 
7.3 Water Use Considerations 
7.4 Socio-economic Considerations 
7.5 Atmospheric Dispersion Models 
7.6 Thermal Plume Models 
7.7 Alternative Site Analysis-I 
7.8 Alternative 5ite Analysis-II 

Benefit-Cost Analyses (9 lectures) 

8.1 Purpose and Overview 
8.2 Obtaining and Quantifying Technological Data Impacts 
8.3 Obtaining and Quantifying Environmental ~ata Impacts 
B.4 Obtaining and Quantifying Economic Data Impacts 
8.5 Obtaining and Quantifying Manpower a~~ ;~aining Data Impacts 
8.6 Obtaining and Quantifying Energy Efficiency Data Impacts 
8.7 Integration nd Cooparison of Benefit and Cc:st Impacts-I 
B.8 Integration and Comparison of Bfnefit and Cost Impacts-II 
8.9 Benefit-Cost Analyses as a Near'-tero and Long-term Planning 

Tool 

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' Role 
9.2.1 Production 
9.2.2 Research and Development 
9.2.3 Staffing Requirements 



B. Work Sessions 

Module C.1 

Module C.2 

Module C.3 

Module C.4 

Module C.5 

9.3 Utilities' Role 
9.3.1 Production 
9.3.2 Reseatch and Development 
9.3.3 Staffing Requirements 

Introduction and Background (5 work sessions) 

La Review of Energy Supply and Demand Scenarios for World 
Each ASEAN Country 

lob 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.a Review of Technologies 
2.b Country-Specific Presentations on Feasible Technologies 
2.e Continuation of 2.b 
2.d Review of Economic and Environmental Considerations 

and 

2.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.e 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.a 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.g Review of Economic and Environmel1tal 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.a Review of Boiler and Stack Gas Cleaning Technologies 
S.b Country-Specific Presentations on Feasible Technologies 



Module C.6 

Module C.7 

Modul e C. B 

Modul e C. 9 

S.c Continuation of S.b 
S.d Review of Economic Considerations of Boiler and Stac~ Gas 

Cleaning Technologies 
S.e Country-Specific Presentations on Significant Economic 

Cons i dera t ions 
S.f Continuation of 5.e 
5.g . Review of Environmental Considerations of Boiler and Stack 

Gas Cleaning Technologies 
S.h Country-Specific Presentations on Significant Environmental 

Considerations 
5. i Co n tin u a t ion 0 f 5. h 
5.j Review of Heat Dissipation System Economic and Environmental 

Considerations 
S.k Country-Specific Presentations on Significant Heat Dissipation 

Economic and Environmental Considerations 
5.1 Continuation of 5.k 

Coal Conversion Proces~ "(6 work sessions) 

6.a Review of Gaseous and Liquid Fuel Technologies 
6.b Country-Specific Presentations of Feasible Technologies 
6.c Continuation of 6.b 
6.d Review of Economic and Environmental Considerations 
6.e Country-Specific Presentations on Significant Economic 

and Environmental Considerations 
6.f Continuation of 6.e 

Siting Considerations fo~Coal Consuming and Conversion 
Facilities (5 work sessions) 

7.a 

7.b 

7.c 
7.d 
7.e 

Review "Case Plant ll 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 S02 Atmospheric Dispersion Model 
Mock Computer Runs of an Aquatic Thermal Plume Model 

Benefit-Cost Analyses (4 work sessions) 

8.a Quantification of Technological, Economic, and Environmental 
Da ta Inputs from "Case Pi ant ll 

B.b Continuation of B.a 
S.c Country-Specific Presentations on Benefit-Cost Analyses of 

"Ca s e P 1 ant" 
B.d Conti~uation of B.c 

Organizational Roles and Staffing Requirements (3 work sessions) 

9.a Review of Coal Use Scenarios for Each Country 
9.b Country-Specific Presentations on Organizational and 

Sta ffi n9 Requ; renlents 
9.c Continuation of 9.b 



~, 

C. Discussions (8y Panel of Experts) 

Module C.l 

Hodu1e C.2 

Module C.3 

Module C.4 

Module C.5 

Module C.6 

Module C.7 

Introduction and Background (1 session) 

1.i Coal Utilization Scenarios for the World and ASEAN 
Countries 

Coal Exploration and Extraction (2 sessions) 

2.i Near-term and Far-term Technologies for ASEAN Countries 
2.;; Near-term and Far-term Economic and Environmental 

Considerations for ASEAN Countries 

Coal Transportation and Benefication (2 sessions) 

3. i Near-term and Far-term Technologies for ASEAN Countries 
3. i i Near-term and Far-term Economi c and Envi ronrnenta 1 

.Cons i dera t ions for ASEAN Countri es 

Non-Electricity Related Coal Consumption (3 sessions) 

4.; Near-tern and Far-tern Technologies, by Sector, for 
ASEAN Countries 

4.;i Near-term and Far-term Economic Considerations, by 
Sector, for ASEAN Countries 

4.;;; Near-term and Far-term Environmental Considerations, by 
Sector, for ASEAN Countries 

Coal Consumption for Electrical Generation (3 sessions) 

5. ; 
5. ; i 

5. i i ; 

Near-term and Far-term 
Near-term and Far-tenn 
Countries 
Near-term and Far-term 
ASEAN Countries 

Technologies for ASEAN Countries 
Economic Considerations for ASEAN 

t 

Environmental Considerations for 

Coal Conversion Processes (:' sessions) 

6. i N?:~r-tenn and Far-term Technologies for ASEAN Countries 
6. ; i ~ear-term and Far-tenn Economic Considerations for ASEAN 

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

Countries 

Siting Considerations for Coal Consum tion and Conversion 
Facilities 2 seSS10ns 

7.1 AnalYSis of Country-Specific Results of HCase Plant" 
Presenta t ions 

7.1; Recommendations Related to Siting Methodologies 



Module C.8 

Module C.9 

Benefit-Cost Analyses (2 sessions) 

8.1 Analysis of Country-Specific Results of "Case Plant" 
Presen ta t ions 

8.ii Recommendations Related to Benefit-Cost Methodologies 

Organizational Roles and Staffing Requirements (1 session) 

9.1 Near-term and Far-term Organization and Staffing 
Requirements for ASEAN Countries 

D. Site Visits (Tota' 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 Co a 1 Co n v e r s ; 0 n Fa c il it; e s 

C.1 HYGAS Fac i1 Hy 
C.2 Exxon Donor Solvent Plant 



ANNEX II 

TASKS CONTINUED (Nos. 5-10) 



ANNEX I I 
I 
I 

ADDITIONAL TASKS FOR ENERGY CONSERVATION IN BUILDINGS 
~. _pol,cac10n of !nalytic ~ools :0 Jrotatypical SinQapore 'UIllI'9S. 

:-he Jur,os,. of Tasl(. : is ':.::> 40pl/ : he computer :rogr!Jft ':C IS ,rototype 
.)u\ laing. 

ast 6. ~e'f'n~!'\'i ;:iroceaurl!s "or ·-:idtch;ng C~Duter JU:';Juts ""it" Out td 1ng 
C;OCle ~ements. 
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es:a::>i;snl~g ~na iltls7ylng ; 1!94i r!Qu 1rements,. 
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on C:"le1ntrOauctlon ot ~nel"';.Y iff~Clent ':.&chnolo9,eS :",0 Strdte9,es ; ~E;S;. 
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IPecial ileO mlcra-el,mate conal t i ons !nd otner ~n9 :neer'n~-arcn1tac:ural.onY5i ~a l 
:ondi!;ons. ~Econom'c ,Jno requlatory ~aatures dr! :'0 be conSl0en!d 1n i4Sk.S I' t!: 
.nd IX). 

IA. Mod1ffc4t;~rT o"-txistfnq technologies and practices 
Incl uah19 nOu~okeepi n9 me4Sur~s. 

78. ~I!W but exiSting technologies, ~ol Ici es and procooures 
~or-~r;"'lln~dOau&-9r~ot~ e't 'Cl ency in enerqy JS" 

Ie. Future enen;l prof q es resu I t i n, from deployment of ~E7S 
aesignf!\l 1n 7). ana 78. 

~. ~conomic AnalysIs. 

The pur-cose 'Jf r aSk a 1 s to exam, ne t;he cos ts, ~aybaclCs, return on 
~nvestmC!nt, tax Incentives dnd .Jtner ?1'"OS and Cons on tne eccnOlmc Slae 
of i ntrooucing rnor~ EnS. 

81.. Defining costs for ret1"Ofit ofaxiHlng ouildlngs H 
well 4S for nih< ou1ld1n9; accordtn, to lubsection 
ana the Cl'l4racterlzat;ons US~ ;1'\ idSk 7. 

aB. CJlculatlons of stanaard ~enef1t/~ost ratios are ~ruvi<led 
in tenns of ~ayoack period and percenta~~ rate of return 
on 1 nvestment. 

8e. P~eliminary exa.l1n~tion of Involving ~ubl1c and pr ivace 
sources for cap t ta I generation. 

80. F;nanc1al :>4rr;ers "nd incentives are exam1nec. 

~. OeveloPlng tne imolementatlon plan. 

Th~ pur~ose of Task 9 is :0 develoo a ,Ian tnat coul~ be used :0 imolement 
ne ~os:;;ole roaos ~o more ~fftc;e"t .Jse of 'nerqy ~yi1ain<;s. je.sloes ;lrov1a1nq 
uen pOSSIbilitIes fer ; Ingdoore s1m'ld"~1es anc dl~fe'encel ~et"een tne d1f. 
erent ASEAN co",r.trH~S .oula DC n llin l '9no:ed fron :l'Ie ~ecnn;c41, econCITPC:, or;anl
dt l ona; dna SOCld l I/li,!'A' jJO lnts. 

91... EXlIr.l1naC10n?f aQ~Udcy of ex1stlnq :lU011C ana ;lrh/at! sect::r 
orqani.at1ons ana Institutions for ,rov1dlng anc promulgatlnQ 
1I"Tormat,oll dnc lmoiementlnq 4nd ennanced energy ::onse~vat1on 
;rogram. 

9S. SU<jgestions for inHitutional and organizational innovaticns 
nM!ceC to ac:omolisn iX7S Im; lementatlon ' ncluding Inter
ASoAN coope,' . t i on. 

9C. ::1talytlc role of "JS~:O !lna ctner 1nternat.lonal orqan'izations 
sue" as the ,.'o,-} \1 DcH1L 

~. Jff1f~lng the ;lreceaents dna ~S:.!o11sn'ng ~!'tl! aemonstration .:onC20t.. 

;hf ;lurpose o f T4Sk lC is ~~ oresent the j ust1f1cdtions. conce'Jt.u4ILut1cn. 
~xoectell :')enefns cho tce of )ull~ln9 ~Jnd e~u':xnent. ml!4s~rement ;""'oceaures. :'~me
:'401e for ,resentatlon Of results, tne over~11 cos';s ,mil personnei "'equlrements 
i nclualng ootn puDll: and ;lrivate sec.tor 1nvolvements. 

10.4... Definlr.q the :'Iee~ -lor n!naS on lleTIonstratlon tn 
both ret"oflt .no new oulidings. 

tOB. Fac:ors for determinIng buildin9 ~Ite and demons· 
~r~tlon E:TS. 

tOC. Det'"e costs, :>e~on"e i ana scl'te-clule of :l\4Jor 
mi I estones. 

lOC, :~edsurement procedures and conCli tion wlth local 
officials, uti! itles eSnd eQU1::rT\ent :nc1nuf4cturers. 

laC Partlclpa:ion of otner ~SEAN countries in the 
detual on- lite demonstration .n terms of trainin~ 
ilno !SSlst.snce . 

. <!Sk. ••. iransfer~'ng acccrnol~Shment.S of S:;.Hly and aemonstration olann;n~ 
~CQvlr:ec-rn-Sl~QdDor-e :0 o!np~ ~S[AN ;lr~lc~oants . 

:he ~ur:>ose of TeSS':' ~: ;5 to set 'nto ;lldce d useful informat;or, ex:~ang~ 
Jrocess "nere :.ne ~:>ec'al :r-~:;:lle.-;,s of ':.ne -::l~fe"'e:'1: .: . .s~;":j :~!""':'C:'j4n:s :.!n :.e 
dsse ssec d;,Pr:S~ Slnga~o"'e s:uc)' ~!lC ce!:10nS~r-3t~on Jia n. 

-:'e~'''I''q ~O" l.SE';U ;d~:lClj4:~0!"1 .: In )e ;)ot'lr. ~ ze~ 
':~r-~tJC;n :."e ):,;.o~j anc ~er.10nS :;H1Cr.. 

;e"'l~.". o~ )oec~l ;rooi~s r-esJ:: 1nc 'r';(r, ~'i~.Ie"~1 : 
:JnC':l0I1S, "egu;d::.'ons, :<r~an l z!:~ona ·n·r~s';.r'..: c
:J,..e dn:: ~ns; "leer' f'!t; on :~e Ja r' ouS l.S~..l.t~. 

:o!'I"(~r~!1ce ier ':'~ ~;'I'~ ::a"-':'c';ants s.~';JTI~n: '_1~ JC::c.m
; ! lsn;:tents. 
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CHECKLIST OF STATUTORY CRITERIA 

PROJECT CHECKLIST 

A. GENERAL CRITERIA FOR PROJECT 

1. Country Resolution Unnumbered; FAA Sec. 
~53(b); Sec. 634A. 

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

A. GENERAL CRITERIA FOR PROJECT 

The project was included in AlDis 
1981 Congressional Presentation. 
Congressional notification of an 
FY 1981 authorization of the pro
ject will not be necess3ry. 

(b) Is assistance within (Operational Yes. 
Year Budget) country or internatio
nal organization allocation reported 
to Congress (or not more than $1 mil
lion over that figure)? 

2. FAA Sec. 611(a)(1). Prior to obliga
tion in excess of SlOO,OOO, 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? 

3. FAA Sec. 611(a)(2). If further legis
lative action is required 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? 

4. FAA Sec. 611(b); Country Resolution 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, 1973? 

Yes. 
The project incorporates a component of 
t:aining 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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5. FAA Sec. 611(e). If project is capi
tal Jssistance (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? 

6. 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 encour?ge regional development 
programs? 

7. FAA Sec. 60l(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, ~nd savings and loan 
associations; (d) discourage monopo
listic practices; (e) improve technical 
efficiency of industry, agriculture 
and commerce; and (f) strengthen free 
labor unions. 

8. 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). 

9. FAA Sec. 612.lb); Sec. 636(hl. Descr"ibe 
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 expe~ience 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 

All of the offshore procurement fi
nanced 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. 
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10. FAA Sec. 612~. Does the U.S. own 
excess foreign currency of the coun
try and, if so, what arrangements 
have been made for its release? 

11. FAA Sec. 601(e). \~ill the project 
Ut1i1rze competitive selection proce
dures for the awarding of contracts, 
except where applicable procurement 
rules allow otherwise? 

12. Country Resolution Sec. 521. If assis
tance is for the production of any 
commodity for export, is the commodity 
likely to be in surplus on world mar
kets at the time the resulting pro
ductive capacity becomes operative, 
and i~ such assistance likely to cause 
substantial injury to U,S. producers 
of the same, similar or competing com
modity? 

B. FUNDING CRITERIA FOR PROJECT 

1. Development Assistance Project Criteria. 

a. FAA Sec. 102(b); 111; 113; 281a. 
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 anrl 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
w~rd better life, 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 

No. N/A. 

Yes. 

The project is not for this purpose. 
The remainder of the questi!)n is there·· 
fore not applicable. 

B. FUNDING CRITERIA FOR PROJECT 

(a) The research and training compo
nent of the project wiil indirect
ly 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 
pumpi ng COlllponent wi 11 i nvol ve 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 dnd enhance prospects 
for rural development. 

(b) This is essentially a project in
volving main ASEA~ efforts toward 
better use of renewable energy. 

(c) 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? 

b. FAA Sec. 103, 103A, 104, 105, 106, 107. 
Is assistance being made available: 
(include only applicable paragraph 
which corresponds to source of funds 
used. I f 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 
inte~national development, organiza
tions; 
(b) to help alleviate energy problem; 
(c) 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. 

(a) No. 

(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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c. FAA Sec. llO(a). Will the recip- Yes 
ient country provide at least 25% 
of the costs of the program, pro-
ject, or activity with respect to 
wh'ich the assistance ;s to be fur-
nished (or has the latter cost-
sharing requirement been waived 
for a "re l atively least developed ll 

country) ? 

d. FAA Sec. llO(b). Will grant cap
ltal 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
ly least developed ll ? 

e. FAA Sec. 281(bl. Describe extent 
to which program recognizes the 
particular needs 9 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. 

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. All 
project components will be implemented 
by ASEAN through the selected lead 
countries in other local institutions, 
such as the universities. 

f. FAA Sec. 122(b). Does the activ- Yes 
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? 

2. Development Assistance Project Criteria (Loans Only), 

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



- 6 -

b. FAA Sec. 620(91. If assistance N/A 
is for any productive enterprise 
which will compete with U,S. en-
terprises, is there an a9reement 
by the recipient country to pre-
vent export to the U.S. 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 102? 

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

Project Location: 

Project Title: 

Funding: 

Life of Project: 

lEE Prepared by: 

Environmental Action Recom~ends: 

ASEAN - Regional 

ASEAN - Energy Cooperation 

FY 81 Grant $1.0 million 

3 years 

~~t~LL(lff-ji;?~V\ -j-t.-~ 7 
Michael C. DeMetre' ~ Dat 

?' 

Section 2l6.2(~) of AID Environmental Rules and Regulations 
(Regulation 16) specifically single out Research Projects 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) 

("\ I_t 
Disapproval: ___ ~ ____________ _ 

1 ,., "\..... -- 1 
Da t e ( /".Ub i,,;ul 

I 

PI 



Identification of Project 

P!oject Description 

The ~roposed 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. ~ll 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, moriitoring and evaluating the 

performance of the three p~oject components. The Project will further 

assist tt1e ASEMI nations by the creation of a conventional and non

conventional energy committees to develop a total ASEAN energy policy. 

Identification and Evaluation of Environmental Imoacts 

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. This Project will have a positive impact on the health 

environment by transfer of sound environmental ccnsideration for coal mining, 

transportation and prevention of air pollutants. The enviro~mental effects 

of activities carried out under this Project are negligible. 

Recommendation for Environmentall Action 

8ased on the above discussion and on inspecting the attached 

Input Identification and Evaluation Form and in accordance with AID's 

environmental rules and regulations this Project clearly merlts a Negative 

Determination. Therefore, it is recolTI~ended 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 

Detenni na t; on. 
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Ii.1P,\CT I DEi':T r FICA TI OJ'l AND EVAL UA TI O~I FO Rt1 

Impact Identif~lation 
and Eval uation-

.fl.. LAND USE 

1. Changing the character of the land through: 

a. Increasing the population N 

b. ExtractiQ'] natural resources- - N 

c. Land clearing - - - - -

d. Changinu soil character - N 

2. Altering natural defenses - -- N 

3. Foreclosing important uses 

"----zr-:--Jeopardizing man or ilis "vorks 

B. ~ATER QUALITY 

C. 

D. 

}J 
?/ 
!::..! 

l. Physical state of 'dater - - - - - - - - - -

2. Chemical and biological states - - - -

3. Ecological balance - - - - - - -

ATMOSPHERIC 

1. Air add i t i '/ e s - - - - - N 

2. Air pollution - - - - - - ~j 

3. Noise pollution - i~ 

NATURAL RESOURCES 

1. Diversion, al tere(j use of ','later' - -" - - -

2. Irreversible, inefficient commit.ments - -

See Form 
N - ~Io environmental impact Use 

EX:Jlanator ~"iot2S for this 
the following symbols: 

L - [r~tle environmental il;:pac 
i'~ - t~oaerate environmental impact 
i1 - ~j.2.b. environldental i:npact 
U - Unknm":n en-/ir-or.c;ental in:pact 
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I DENTI FICA l(Oi'l MW EVALUA TI O~I FORM 

E. CUL TURAL 

1. Altering physical symbols - - -

2. Dilution of cultural traditions N 

F. SOCIOECONOMIC 

1. Changes in economic/employr.ent patterns yes 

2. Changes in population - - - - N 

3. Changes in cultural patterns l. 

G. HEAL TH 

1. Changing a natural environment 

2. Eliminating and ecosystem element -

H. GENERAL 

1. International impacts N 

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

3. Larger program impacts - - - - N 
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SOLAR ANDBIOK~SS TECHNOLOGY/WATER PUMPING COURSE CURRICULM 

Part I 

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-fi~ing, 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. Oil-pressing 

D. Electricity 

1. Lighting 

2. Refri gerat ion 

3. Motors for domestic and light industrial use 

4. Industrial processes 



II. Survey of the Rene\vable Energy Resource Base and its Utilization 

A. Solar Radiation 

1. Forms and Availability 

2. En~rgy Density and its application to different demands 
changi ng the energy dens ity th rough concentrat ion, storage, etc. 

3. Measuring the Solar Insolation 

a. measurement devices for constant or intermittent data 
co 11 ect i on 

h. 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 res i dues 

c. 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 sur1jeys on energy usage for energy, soil enrichment, 
a'1d 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. Wi nd Energy 

1. Availability, including seasonality of supply 

2. Relation5hip of wind strength and availab~e power for 
conversion to electrical or mechanical work 

3. Measuring ~he 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. So~ar Insolation by Thermal Conversion 

1. Flat-plate collectors 

2. line-focusing con:entration collectors (troughs) 

3. point-focusing concentration collectors (dishs) 

B. Solar Electric Conversion 

1. Photovoltaic cells 

a. single-cell silicon 

b. po1ycrystalline 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 (bianass 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 
interoal combustion engine. 

E. Wind Energy Conversion 

1. horizontal axis machines 

2. vertical axis units 

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



PART II 

APPLICATION OF RENEWABLE ENERGY TECHNOLOGIES TO WATER PUMPING 

I. Design Considerations for System Sizing and Optimization 

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 

Co time of day water demand pattGrns 

d. seasonal flilctuations 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 fluctua t ions 

c. storage facilities available 

3. Domestic and light industrial Usage 

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

Solar 
1. Insolation 

2. Biomass 

3. Wind Energy 

D. Local Infrastructure for Techno1ogy Adaptation, Operation,and 
Maintenance 

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



II. General Design Considerations for Using Renewable ErJer~ 

Technologies to Power 

Water Pumping 

A. The I nterm'i ttent 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 Output (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 

III. Specific Design Considerations for Individual Renewable Energy 
Technologies to Power W~ter Pumping Units 

A. Photovoltaic Cells 

1. Sizing the Array 

2. Calculating Average Daily Electrical Output for 
a Given Insolation Pattern 

3. 'Extracting the Maximum Available Power from the Array 

4. A lternat: i ve Design Configurations for Low-lift Appli. 

5. A lternat i ve Design Configurations for Deep-Well Sites 

6. Battery Storage vs. Water Storage 

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

B. Solar Thermal Systems 

1-

2. 

3. 

4. 

5. 

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 

~~~fg9a~~~5 Mgg~l~~tgTi~g~etofo~oQXt~~i~§m~9Hgmal 
Current Experience on the Reliability and Dura~ility 
of Solar Thennal Powered Irngatlon ::>ysterns an 
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. Coupling 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 gJsifier configurations 

4. Converting the output producer gas to mechancia1 
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 alterna t ive configurations in 1985 
and 1990 



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 

V. 5tand-Alone vs. Interconnected Pumping Systems 

A. Design Problems 

B. Economic considerations 

C. Calculating the importance of system reliability 

VI. Trends in Current Research and Installations for Small-Scale 

Water Pumping Installations 

A. Minimizing resistence to water flow 

B. Mi nimi zi ng start-up demands on the energy source 

C. Accommodating fl uctuat ions in the output of the power source 

D. Ext ract; ng maxi mum pO\'/er from an i ntennittent energy source 
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SUMr~ARY 

A training program in coal for ASEAN technical managers to be presented at 

Argonne has been prepared. The outline for a fonnal training course is 

g)ven in Appendix A. It;s ten weeks long. It consists of 50% lectures, 

30% work sessions, 10% discussion periods, and 10% site visits. Typically 

70% of the course input. would corne 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 training options of two 

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 is 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 thr'lt 

variant ;s 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 

oil. The Association of Southeast Asian Nations (ASEAN) has not been 

impacted by the OPEC oil action as most other countries because of 

indigenous 0;1 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 

oil and natural gas resources for use by the transportation and industrial 

sectors and for export; ng in order to achi eve a more favorable 

ba 1 ance-of-trade. However, these countri es wi 11 requ i re . transfer of 

information to enable them to fonnulate optimal strategies for utilizing 

coal j and to then implement those strategies. An appropriate model for the 

transfer of stich knowledge is the on-going technical assistance program in 

nucl ea r manpovler development carri ed out under an Agreemen t for Coopera ti on 

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 ma.jor economic, 

environmental and technological issues 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 

trans ferri ng knowl edge rel evant to the coal fuel cye1 e, on-the-job 

training programs should follow the :ourses 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 outl ine 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, E.xxon), 

transportation companies (Illinois Central-GUAC), engineering consultants 

(Bechtel. Gibbson-Hill), national coal and gas associations, industry 

sponsored resea rch organ i za ti ons (El ectri c Power Research Ins ti tute of Gas 

Technology) and industries (U.S. Steel, Allis Chalmers, Foster Wheeler and 

Dow Chemica1). The remaining 30% of the lecturers would come from energy 

R&D laboratories (Argonne National Laboratory, Pittsburgh Mining Center and 

Pittsburgh Energy Technology Center) s the government (Departments of 

Energy, Commerce and Interior) and academia (University of Southern 

Illinois, 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 wi11 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 

cOf'clusions reached by the various teams in order to provide a more long 

lasting understanding of country-specific issues and methods for deal ing 

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 out~;de 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 ses5;ons, and otherwise assist the course leader. 

They would be supported by"a clerical staff which ;s experienced in support 

of international energy training and which is attuned to working \'Iith 

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 living-dining-kitchen room for 3-6 participants. 

Recreation and meal service is available 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 t thi s 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 utilization program should be the determining 

factors in 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 infonnation 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 outli'ne 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 fi'om countries with active coal utilization 

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 in placing the trainees is anticipated since accommodation of 

the trainee for such a short time will be considered by the training 

organ i za t i on as an u ncompe nsa ted expense. Di rec t fi nanc i a 1 re imbu rsemen t 

to the receiving organization for that added expense will add significant 
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costs to tile follow-up training placement acti.vities. For a 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 t:l1d meals would 

probab 1y necess ita te motel/hotel accommoda ti ons and restaurant mea 1 

subsistance rates which would undoubtedly be higher. 

If the plJrpose of the follow-up training is to provide the trainee with 

in-depth pr~ctica' 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 tra i nee into a work; ng -group and coul d expect to get some benefi t from 

the efforts of the trainee. The expected return in six months in all 

likelihood should be sufficient to induce the training organization to 

el iminate any requirement for financial compensation. Second, due to the 

longer assignmeilt 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 is to reduce the number of such assignments to selected 

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

real need and who are approved by a selection cOITI11ittee 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 deer'ease the numbp.r of training requests ff'om individuals 

wi th no techn i ca 1 need who have managed to get an a pprova 1 for the long 

stay in the United States. Second, it reduces the exposure of the U.S. 

government and the piacement organization to claims of inept pldcement 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 

pusition, background, experience and English comprehension. Applications 

should be designed to include the following information: 

1. Vital statistics -- name, age, sex, marita1 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, locations» major fields, 

degrees, years attended. 

3. f.mployment 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 prilrary objective to be achieved ar'ld explanation of how training 

will be applied in, future career and/')r country's benefit. 

8. Statement certifying adequate English language proficiency. 

9. Certified statement 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 ;s done, serious mis-matches of course content and trainee capability 

ma:1 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 

$hould occur about two months before start of course so a final iteration 

of course design can be made to better the match of participant capabil ity 

and course content. Certi fi ed s ta tements of good health mus t accompany 

applications to protect the U.S. Government, sponsoring institution, and 

cooperating organizations from undue liability. A majur medical insurance 

policy should Je supplied for each participant fer the same reason. 
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BUDGET 

Append; x B conta; ns budget cons idera ti ons and fundi n9 requ; rements for 

various course and follow-up training scenarios. Course presentation costs 

are estimated to be about $20,OOO/week of presentation. This cost includes 

course design, development, presentation, graphic art work, lecture art 

reproduction i 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 al'l-! housed off-site and low-cost eatiny facilities are 

unavailable. 

R EC~1r~ENDAT IONS 

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 ;s estimated at 

$365,000. A variant on this recommendation is two weeks extension for 

detailed site visits to provide for those participants ~jho would not go on 

to on-the-job training. The cost for that variant is estimated t 

$416,000. 
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A. Lectures 

Module C.l 

-- Mod ul e-C~ 1 

~1odul e C.3 

APPENDIX A 

PRELIMINARY COURSE OUTLINE 
Economic, Environmental and Technological Aspects 

of the Coal Fuel Cycle 

Introduction.i!!d General Background (7 lectures) 

1.1 Introduction and Overview of Course 
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1.2 Role and Mission of U.S. Agency for InternationalDevelopment 
1.3 Types and Characteristics of Coal 
1.4 Geological Considerations and Distribution of Coal Resources 
1. 5 Patterns of Energy Supply and Demand in ASEAN Countries 
1.6 ASEAN Coal Resources 
1.7 Legal Considerations of Coal Acqu;:iitiol'1 

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 Undergroun~ 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 Minir.g 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 Economi c Cons; dera ti ons 

3.3 Management of Transportation 
3.4 Manpower and Training Needs 



Module C.4 

t10dul e C.5 

Non-Electricity Related Coal Consumption (19 lectures) 

4.1 Residential and Commercial Sector 
4.1.1 Technologies - Space Heating 
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4.1.2 Technologies ~ Water 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 Conserva ti on~Pracilces~ 

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 Technol ogi es ~ Turbi nes 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 ~ Land 
5.1.7 Environmental Considerations - Water 
5.1.8 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 MHO Power Plants 
5.2.1 Technologies 
5.2.2 Environmental Considerations 
5.2.3 Economic Considerations 
5.2.4 Energy Effic;encies 

5.4 Electricity Transmission and Distribution 
5.4.1 Technologies 
5.4.2 Environmental Considerations 
5.4.3 Economic Considerations 



Module C.6 

Module C.7 

Module C.8 

t~odu 1 e C. 9 

5.5 Conservation Practices 
5.6 Manpower and Training Needs 

Coal Conversion Processe~ (11 lectures) 

6.1 Technologies - Gaseous Fuels 
6.2 Technologies - Liquid Fuels 
6.3 Technologies - Solvent Refined Fuels 
6.4 Envfronmental Considerations - Air 
6.5 Environmental Considerations - Land 
6.6 Environmental Considerations - Water 
6.7 Economic Considerations - Air 
6.8 Economic Considerations GLand 
6.9 Economic Considerations p Water 
6.10 Energy Efficiencies 
6.11 Manpower and Training Needs 
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Sitins Considerations for Coal Consumption and Conversion 
Facihties (8 lectures) -

7.1 Air Use Considerations 
7.2 Land Use Considerations 
7.3 Water Use Considerations 
7.4 Socio-economic Considerations 
7.5 Atmospheric Dispersion Models 
7.6 Thermal Plume Models 
7.7 Alternative Site Analysis-I 
7.8 Alternative Site Analysis-II 

Ben~fit-Cost Analyses (9 lectures) 

8.1 Purpose and Overview 
8.2 Obt~ -inif1g and Quantifying Technological Data Impacts 
8.3 Obtaining and Quantifying Environmental Data Impacts 
8.4 Obtaining and Quantifying Economic Data Impacts 
8.5 Obtaining and Quantifying Manpower and Training Data Impacts 
8.6 ubtaining and Quantifying Energy Efficiency Data Impacts 
8. 7 Int€~ration nd Comparison of Benefit and Cost Impacts - I 
8.8 Integration and Comparison of Benefit and Cost Impacts-II 
8.9 Benefit-Co5 t , Analyses as a Near~term and Long~term Planning 

Tool 

Organization Roles and Staffing Reguirements (9 lectures) 

9.1 Governm~ntal 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 



B. Work Sessions 

Module C.1 

Module C.2 

Module C.3 

Module C.4 

Module C.S 
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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 

lob Review of Coal Resources for the \~orl d and Eaeh ASEAN 
Country 

I.e Projections of Needs Versus Availability for Each ASEAN 
Country and Calculations of Impact Sources and Levels 

Coal Exploration and Extraction (6 work sessions) 

2.a Review of Technologies 
2.b Country~Spec'ific Presentations on Feasible Technologies 
2.c Continuation of 2.b 
2.d Rev; ew of Economic and Environmental Cons; derations--
2.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.e 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 Continuation of 3.e 

Non-Electricity Related Coal Comsumption (9 work sessions) 

4.a 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.g Review of Economic and Environmental Considerations 
4.h Country-Specific Presentations on Significant Economic and 

Environmental Considerations 
4. i Co n tin u at ion 0 f 4. h 

Coal Consumption for Electrical Generation (12 work sessions) 

S.a Review of Boiler and Stack Gas Cleaning Technologies 
S.b Country-Specific P,"esentations on Feasible Technologies 
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Module C.6 

Modul e C.7 

Module C.B 

Module C.9 
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S.c Continuation of S.b 
S.d Review of Economic Considerations of Boiler and Stack Gas 

Cleaning Technologies 
S.e Country-Specific Presentations on Significant Economic 

Considerations 
S.f Continuation of S.e 
5.9 Review of Environmental Considerations of Boiler and Stack 

Gas Cleaning Technologies 
S.h Country-Specific Presentations on Significant Environmental 

Considerations 
5.; Continuation of S.h 
5.j Review of Heat Dissipation System Economic and Environmental 

Considerations 
S.k Country-Specific Presentations on Sign';ficant Heat Dissipation 

Economic and Envi ronmenta 1 Cons idera ti ons 
5. 1 Co n tin u at ion 0 f 5. k 

Coal Conversion Processes (6 work sessions) 

6.a Review of Gaseous and Liquid Fuel Technologies 
60b Country-Specific Presentations of Feasible Technologies 
6.c Continuation of 60b 
6.d Review of Economic and Environmental Considerations 
6.e Country-Specific Presentations on Significant Economic 

and Environmental Considerations 
60f Continuation of 6.e 

Siting Considerations for Coal Consum;~nd Conversion 
Facilities (5 work sessions) 

l.a 

7.b 

7.c 
l.d 
l.e 

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 S02 Atmospheric Dispersion Model 
Mock Computer Runs of an Aquati: Thermal Plume Model 

~nefit-Cost A~alyses (4 woy'k sessions) 

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

B.b Continuation of B.a 
Boc Country-Specific Presentatlons on Benefit-Cost Analyses of 

"Case Plant" 
S.d Continuation of B.c 

Organizational Roles and Staffing Requirements (3 work sessions) 

g.a Review of Coal Use Scenarios for Each Country 
9.b Country-Specific PrE~sentat;ons on Organizational and 

Staffing Requirements 
9.c Continuation of gob 
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C. Discussions (By Panel of Experts) 

Module C.l 

Module C.2 

Module C.3 

Module C.4 

Module C.S 

Module C.6 

~1odule C.? 

Introduction and Backg~nd (1 session) 

1.1 Coal Utilization Scenarios for the World .and ASEAN 
Count!"; es 

Coal Exploration and Extraction (2 sessions) 

2. i Near-term and Far-tenn Technologies for ASEAN Countries 
2.i1 Near.,tenn and Far-tenn Economic and Environmental 

Consia~rations for ASEAN Countries 

Coal Transportation and Benefication (2 sessions) 

3. i Near-term and Far~term Technologies for ASEAN Countries 
3. i; Near-term and Far-term Econom'j c and Envi ronmenta 1 

.Considerations for ASEAN Countries 

Non-Electricity Related Coal Consumption (3 sessions) 

4.i Near-term and Far-term Technologies, by Sector, for 
ASEAN Countries 

4.1; Near-tenn and Far-term ECt;;"lornic Considerations, by 
Sector, for ASEAN Countries 

4.;;; Near-term and Far-term Environmental Considerations, by 
Sector, for ASEAN Countries 

Coal Cgnsumption for Electrical Generation (3 sessions) 

S. i Neat'-term and Far-term Technologies for ASEAN Countries 
5.;1 Near-term and Far-term Economic Considerations for ASEAN 

Countries 
5.;;; Near-term and Far-term Environmental Considerations for 

ASEAN Countries 

Coal Conversion Processes (3 sessions) 

6. i Nea r-tenn and Far-term Technologies for ASEAN Countries 
6. i i Nea r-tenn and Far-term Economic Considerations 

Countries 
6.iii Nea r-tenn and Far-term Considerations for ASEAN 

Countries 

Siting Considerations for Coal Consumption and Conversion 
Facilities (2 sessions) 

for ASEAN 

7.1 Analysis of Country-Specific Results of "Case Plant" 
Presentations 

7.i1 Recommendations Related to Siting Methodologies 
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~1odul e C.8 

Module C.9 
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Benefit-Cost Analyses (2 sessions) 

8.; Analysis of Country-Specific Results of "Case Plant" 
Presentations 

8.ii Recommendations Related to 3enefit-Cost t1ethodologies 

Organizational Roles ?nd Staffing Reguirements (1 session) 

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

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

C.A Extraction and Beneficiation 

A.l Reclaimed and Unreclaimed Surface Mine 
A.2 Underground Mine 
A.3 Mioe-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 Co a 1 Co n v e r s ion Fa c ; 1 it; e s 

C.1 HYGAS Facility 
C.2 Exxon Donor Solvent Piant 
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APPENDIX B 
Estimated Budget and Budget Options for Conduct of a Course and 

On-The-Job Training Program on the Coal Fuel Cycle 

. ---~ 

1. Course-Related Costs _Course Length (weeksL 

Direct Costs (@ $20,OOO/week)a 

Stipend Costs (@ $27/day)b 
25 participants 
50 participants 

TOTAL COURSE COSTS 

25 partic i pants 
50 participants 

2. On-The-Job Tra inee Cgsts 
Stipends (@ $33/day) 

25 participants 
50 participants 

Books (@ $lOO/participant) 
25 particilJants 
50 participants 

Travel (@ $200/partit;ipant)d 
25 participants 
50 participdnts 

Training Fees (@ $200/mo) 
25 participants 
50 participants 

On-Job- Train'jng Placement 
25 participants 
50 partic; pants 

TOTAL O-J-T COSTS 

25 participants 
50 participants 

3. Total Cost Options 

__ ..--O_n -;-rTh_e_-J_o_b_T,r_ a_i"n;--i ~ Pe r_i o-,d __ 
Months PartTClpants 

'--~2~~------- 25 
50 

6 25 
50 

8 

$160,000 

37,800 
75,600 

197,800 
235,600 

10 12 
--~-

$200,000 

47,250 
94,500 

247,250 
294,500 

$240,000 

56,700 
113,400 

295,700 
353,400 

Length of O-J- T (rnon th~ 
2 6 

49,500 
99,000 

60,000 
120,000 

6,000 
12,000 

2,500 
5,000 

5,000 
10,000 

123,000 
246,000 

148,500 
297,000 

24,000 
48,000 

180,000 
312,000 

Cou r_se_Le--on..9~~ee_k_s 1-) --;"?C-

-8---- 10 12 
---=3=2 0 ~ 000 3 70 , 0"'""0=0--~4-:-19""--::, 7=0=-0 

481,000 540,500 599,400 
377,000 477,250 476,000 
595,600 654,500 713,400 

-a 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. 

b Based on current stipend paid to course particif:: nts by IAEA. 
c Based on current stpend paid to O-J-T Fellows by National Research Council. 
d Average one-way airplane ticket from ANL to ~J- T location. 
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ENERGY 

INDONESIA 

Surrmary 

Indonesia, as the principal oil/LNG exporting. country east 'f the Persian ~. 
Gulf, is a chief source of hydrocarbon energy in Asia and the Pacific basin. 
During the past year, Indonesia continued to be a major supplier of crude 
oil and refined products to the U.S. Although the amount declined, its 
share of total U.S. oil 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 su~fur 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 sig~ificant amount of gas to he delivered to Southern California by 
the Pacific Lighting Corporation. Indonesia's interest in maximizing oi1 
and gas prodl'ction and developing alternate markets for LNG is consistent 
with U.S. in·!;erests of seeking new forms and stable sources of energy at 
competitive rrices. 

Oil net 

---- . :-TAblE #1 

NET FOREIGN EXCHANGE EARNINGS FROM OIL 
("in bILLION $) 

1977/78 1978/79 1979/80 1980/81 

4.4 4.1 6.7 11. 0 

Oil Production and Trade 

1981/82 (est) 

12.4 

In 1980, based on production of almost 1.6 MMbD, 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 Indonesian 
crude oil in 1980, purchasing 55% and 30% respectively. In 1980 Indonesia 
accounted 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. 



TAEsLE 2 
INDONESIAN CRODE PRODUCTIO~ 

(Mi'lion barrels) 

1975 1976 1977 1978 1979 1980 

Annu~l T~Jtai 476.9 550.4 615.1 596.7 580.4 577.0 

Oa ily Average 1.307 1. 504 1.685 1. 635 1. 590 1. 577 

TAfJLE 3 
n~='ONESIAN EXPORTS OF CRUDE f.\ND CONDENSATE 1972-1980 

(MilTion barrels) ~---

1972 1973 1974 1975 1976 1977. 1978 1979 IS80 

229 370 379 363 450 484 462 411 379 

TABLE 4 
INDONESIAN E~OF CRUDE 
-~IOOO barrels of Oi~-

Japan 206,535.0 54.5 
U. S.A. 114,313.8 30.2 
Trinidad 25,112.1 6.6 
Australia 9,427.5 2.5 
Phil; ppi nes 6,689.4 1.8 
I:srazil 4.196.6 1.1 
Singapore 4,172.0 1.1 
Taiwan 2,696.1 ,7 
Caribbean 2,613;-9 .7 
NeVI Zealand 909.8 .2 
Ita ly 899<4 .2 
France 773.8 .2 
Tha i1 and 299.9 .1 
Korea 116.3 .1 

TOTAL 378 f 756.6 lOCJ.O 



[:1) "Import s 

Indonesia imported 32.9 million barrels of crude oil fro~ Saudi' 
~rabia at 6 cost of $939 million 1n 1980. This llda5 refined at 
LiJacap. Indonesia also imported petroleum products largely 
trom Kuwal~ an~ Singapore. Product imports fr. 1980 are listed 
in 1able 5. 

TABLE 5 
1980 !!:!.Q.~_SS!- AI~ IMPORTS OrPETROLEUM PRODUCTS 

Amount Value 
(barre 15) i!-1illion U 

,jetfuel 2,059,351 89.9 
6> 

t\erosene 7,Ll.59,893 320.8 

;:;as Oi 1 11,087,733 458.7 

Z";iesel 372,364 11.1 

("weI 011 426,940 13.9 

"I at a1 21,406,281 894.4 .. 

Ga~ Pr 0 d LbC t ion 

Indonesia's gas production increased by 6.6% in 1980 and 
tiurpassed onE trillion cU8ic feet (about 30 billion cubic 
met~!s) for the firs~ time. This is the energy equivalent of 
about 120 ~i~liDn barrels cf oil. The following table shows the 
IE;!t growt~ of ~atu~al g85 production in recent years. 

.1975 1976 - .......... -

222 312 

TA5lED~ 
NATURAL GAS PRODUCTION 
tbil~ion cubic feetj-

1977 

.543 

1978 

820 

1979 

981 

1980 
& 

1046 

The government continues to stress the importance of utilizing 
all gas produced. In 1980 78% of produced gas ~as utillled~ up 
from the near two-thirds flared 1n the mld-1970s. The two 
producers of Liouified Natural Gas (LNG), Mobil and HuffeD, are 
by far the laroest producers of natural gBS:-' -

---~--~ 



Gas EXQorts-L19.!Lil:if:d Natural Gas (NLf!l 
.-

In 1980 Indonesia took over from Algeria as the world's lar~est exporter 
of liqu1fied Natural Gas (LNG). This is a position Indonesia may well maintain. 
In 1981 Indonesia signed two contracts which will increase Indonesia's LNG caoa
city by 80% in tne next trhee years. LNG export volumes continued to rise in' 

-- 1980, up more than one-th1 ret over 1979. Export earnings y'ose even fas ter to 
$2.3 biliion. The fol1owing table charts the rapid incr~ase in LNG sh'ipments. 

~atiDnal Eneroy and Petroleum Polic~ 

Until recently Jndo~esia's energy policy and petroleum policy 
were nearly synonymous. Oil had the dual :ol~ of ceino the 
nation's prime source of commercial energy Bnd of providing 
foreign exchange to finance development. As dOlilestie 
consumption of petroleum products has steadily in~reased, this 
peliey has evolved. 

~~ The government has embarked on an ambitious 
program to diversify domestic energy sources awar 
from petroleum to make available more of l~donesla's 
future oil production for export. 

-- Natural gas~~in the form of liquified natural gas 
(LNG) exports-=has emerged as a substantial foreign 
exchange earner. LNG is expected to make an ever 
increasi~g foreign exchange contributio~, perhaps 
approaching that of all exports by the beginning of 
the 199Us. 

Oil will remai~ 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 oil 
resources js encouraged to increase oil production. 
The government welcomes foreign investment to 
explore and develop offshore and more remote unshore 
acreage. 

~- The government is taking steps~ including the 
expansion of refining capacity, to insure that 
needed petroleum supplies are available domestically. 

To better coordinate energy planning, a National Energy 
Coordination Board (BAKOREN) was established in August~ 1980. 
In addition to the Minister of Mines and Energy, who is 
Chairma~, the Board includes the Ministers of Public Works, 
Industry, Defense, Communication, Agri~ulture, the State 
Ministers of Research and Technology, Development Supervision 
and the Envi~onment, State Apparatus Reform and the Directors 
General of MICAS and Power from the Ministry of Mines and 
Energy. 



Micas 

The Ministry of Mines end Energy, which ~ncludes ~Ie 
Oirectorate General for 011 and Gas (MIGAS), ~as primary 
~esponsibl1ity for petroleum and energy fnr the government. 
MIGAS oversees the basic operations of the Contract of ~ork 
holders--Caltex and St5nvec--and Pertarnina. It licenses 
companies to operate In the petroleu~ sector, enforces safety 
and environmental regulations, and maintains statistics. It 
has 8 say 1n all major issues related to petroleum, Including 
pricing, ffi8npower and production. MIGAS also supetvises ·the 
Indonesian Petroleum Institute (Lemigas). Lemigas checks 
specifications on crudes snd prooucts and runs the'lnoonesian 
011 and Cas Academy at Ce pu in East Java. 

Pertamina 

The nucleus of the Indonesian petroleum sector is Pertamina, 
the State oil and gas company, Crea:ed out of the merging of 
two smaller national companies, Pe:tamin and Permine, in 1969, 
Pertamina has become one of the largest state oil companies 1n 
the world. The comp~~y's basi: charter was revised an~ 
strencthene~ by Law No.8 of 1971 (~The Pertamina Law~), which 
ma~e ihe company responsible for all petroleum ac~ivities in 
Indonesia, including exploration, procuction, reflning, 
t~a~spc=ta~~on ant m2=ke~inG. It owns and operates all of 
Indon~sia's rEfineries, domestic distribution facilities, a 
fleet of tankers and other vessels and an aviation service. It 
employs more wcrkers, over 45,000, than any other Indonesian 
indus~:iel e~te:~ ri se. Pe:tamina exerc i ses supervisory control 
over the opera~ions of the 31 foreign oil contractors and over 
~OO service companies. 



. \ 

INDONESJA'S NATIO~AL ENERGY PLAN 

Inoonesia's first National Energy Plan was formulated in 
~jd-1977 and incorporated in the government's Dver~ll third 
. ive Year Plan 1979-1981.; (Repelita Ill). ~ith tIle 
~stablishment of the National Energy Coordination Board 
\~.AKOREN) in August 1980 a formal group which represents all 
~Lctors of the economy is working to agree on revisions to the 
~Jan. The bssic goals of the earlier and current plans are to: 

guarantee domestic energy supplies at an affordable 
price in accordance with demand 

export energy to provide foreign exchange 

develop alternative energy sources to fuel Go~estic 
economic development and to free oil and gas for 
export 

conserve energy, particularly that from Dill protect 
the environment and promote national resiliance 

with oil exploration taking place at a rapid pace and LNG plans 
~"oving ahead, the emphasis of cu:rent planning is on 
oiversification of enerQY resources ana to a lesser extent 
:onservation. The original plan p:edicted an increase in 
overall comMercial energy cemand from FY 1978/79 to ~y 1983/84 
of &bout 10 percent per year. During that period energy 
8J?nners hoped to decrease the role of eil as a domestic SOUTce 
'~i energy from 82.2 percerot to 77.7 percent. Table '7 shows 
7rc original plan and caltnCaI year 1980 ~Erforma~ce fof 
:"'~J~·or i son. 

lAELE 7 

% iv'.ilL.:::. ::2fTE:2s cf [5..1 Eouivalent (ECE) 

(Plan) 
'" --,.... ~-~ 7: 1988 % 1983/e4 j';f " C / ,. ";f 

.. 2:'ural gas 23.804 15.8 23.302 13.1 42.743 
,c;; 1 1.041 . 7 951 .5 6.016 

: c.. :- 0 1.982 ' "l 4.432 2.5 5.399 ..i.. • .,.; 

>?o t he rmal 
~ ~ 1 123.e:L4 62.2 149.156 83.9 189.423 

IDLed 150.651 100.00 177,841 100.0 243.656 

% ---
17.6 

2.5 
2.2 

'\\ 

77,7 

100.00 

jmenustik
Best Available



!')o"~ESTIC CO~SUHPTIC~~ At,C CISTRIEl.)TION 

~etroleum Products 
-

in recent years eomestic consumption of petroleum products has 
Jeen increasing at rates in exce3S of 12% annually. Despite 
~ncreases,in domestic fuel prices in May 1979 and May 1980, 
cemand rose by 11.8% in 1980. Domestic sales of petroleum 
~rcducts reached 139 million barrels (22,047,964 kiloliters) or 
L~% of total production. This number does not include oil use~ 
:;y the petroleum industry for refining Of prodtJction. Sales Clf 
international bunker and aviation fuel added another 2.3 
::,illion barrels. In fiscal year 1981/82 the government 
estimates that consumption will crow to 158 millio~ bartels 
l~33,OOO bid) or 25.1 million kiloliters ano that it will 
reouire at least 500,000 bId of crude to satisfy this demand 
ror products. Kerosene accounts for more than one=third of all 
~ctroleum products sold, but use of fuel oil and diesel oil is 
increasing at a faster rate. Tatlle 8 shows consumption in 
::-ecent years. 

T.I.'I,E3LE 8 
DO~ESTIC CONSU~FTIQ~ OF FETRGLEU~ PRODUCTS 
, (Exclu:':'r'n L:s2 D.Lj~'H: Gil..Jndustill 

( ~-,' i 1 : .l: r, ""\::: !.~ c:- - ~'t:o ; s \" ' ___ I.. '''-' _ ............... ) 

~:.:.11ions 1977 1972 1979 --
0.12 0.12 0.12 ;1 ',' 9 Ll sO, 12 

2.24 2.52 2 . 7/~ ~vtur 3.27 

~:Dsene 

;:or.:ative 
:sscl 

_ -,.,.;~stri.al 
::'::sel 

17.99 

36.73 

26.8~ 

5.95 

7.89 

97.77 

20.31 

41.70 

31.62 

6.52 

9.44 

112.23 

Ll.91 

4'5.46 

34 .5LI 

7.33 

11. 89 

123.99 

23.79 

46.97 

7.64 

14.81 

138.66 

jmenustik
Best Available



~nile households remain the largest consumers of petroleum 
~roductsf use by other sectors of the economy has risen more 
! J;Jidly, as the tebles 9 and 10 show. 

5ectDf 

r-:oL.!seholds 
"I r ens p 0 r tat ion 

\ lnClustry 
:'lectric Power 

YE.AR HOUSEHOLD 
'" 

1~70 2,732.10 
, C" -" • 
... /I..l 2.817.5Ll 
':.5" 7 2 3,306.58 
2973 3,681.97 
:c71.J. 4,25B.05 
l575 4,882.66 
• co"' , 
... , I tJ 5,280.04 
:::;77 5,863.£47 
1 S- -Il', 6,559.04 
~S;79 7,230.32 
. - - """" 
~ '/ '-,1 ~ 7,783.37 

TAELE 9 
GRO\!"TH OF 01 L usfE,y SECTOR 

% Increa~e 
197 Om' 198~ 

% Increase 
1979-1980 

185 
220 
237 
487 

,TABLE ~ 
CONSU~PTION OF OIL BY SECTOR 

1979 - 1980 
(1 n 1,000 kIlDliter) 

7.6 
12.7 
13.4 . 
21.4 

TRAt-.:SPORTATION ELECTRIC POwER 

2,247.58 312.0 
2,386.39 334.1 
2,727.54 437.7 
3,317.76 Li78.1 
3,95~.3l 513.1 
4,029.58 628.49 
4,765.09 853.33 
5,258.12 1,035. 4 9 
5,880.93 1,311.43 
6,388.15 1,508.19 
'7,199.44 1,631.71 

INDUSTRY 

1,551.28 
2,010.47 
2,193.51 
2,614.19 
? RAC, C,1 -,--.,.. ._-
3,39L!.19 
2,906.87 
3,442.80 
L:,054.53 
4,613.92 
5,232.63 

:~estlc sale of kerosene, diesel oil and fuel oil are heavily 
-,uiJsidized in Indonesio. Current prices which have been in 
~ff~ct since May 1, 1980 are listed in Table 125. 

& 



1hpse problems are well recognized by the government. While 
various observers have predicted that Indonesi~n petroleum 
~onsumption will conti~ue to grow until it consumes all oil 
croouction in the e&rly 19905, the seriou~ness of that 
cevelopment make it more likely that the government ~ill heve 
~o take steps, including price increases, before the mid-l980s 
:0 curb the growth of petroleum consumption. A slower growth 
In petroleum consumption would give rndone~ia more time to 
=evelop its non-oil seetors. For example, at a 12% rate of 
lncreasE, consumption reeches present projuction levels in lat~ 
1992. At ~~ 8% growth rate, consumption would not reach 
~resent production levels until 1999. The earlier the growth 
in oil consumption slows to a more sustainable pattern, of 
:ourse, the longer Indonesia's export horizon will tie. 

It should be recognized that Indonesia's consumption of 
sctroleum is still low, about one barrel per person per year. 
Inj5 compares with per capita consumption of 2 barrels in the 
:-':iilippines, 4 barrels in Malaysia, 16 barrels in Japan and 28 
oarrels in the U.S. Invariably, total energy consumption will 
increase as the Indonesian economy grows. Government energy" 
olanning focuses on how to substitute other energy sources to 
slow the grov,:h of petroleum proDuct consumption. For example, 
Minister of Mines and Energy Subroto recently stated that the government has 
revised the tarqet for oil IS share of the enrgy supply in 1983/84 to 73.9 
percent. 

To accomplish this goal of reducing oil l s share, Indonesia ;s embarking on a 
massive program to develop other sources of energy. Fortunately, it is blessed 
wi th 1 arge reserves of coa 1 and gas and potent; a 1 for hydro, geothermal anc ' 
solar. The following is a brief description of these alternatives and the 
plans for their developlTEnt. The following table gives rough government estima"c.es 
of ultimately recoverable reserves. 



j~atural Gas 
:oal 
:'tothermal 
rlydroelectric 

r' 1 .~oa 

TABLE t131 
POTENTIAL ESTl~ATES OF ENERGY RESQURCES 

50 billion barrels 
122 trillion SCF 
18 billion tons 
8 .,. lO,DOOMW 
31,000 MW 

I 

50 billion BOE' 
22 billion 80E 
90 billion BOE 

lndonesia has sizeable coal deposits. The Ministry of Mines 
anO Energy estimates potential reserves of up to 18 billion 
:ons, mainly in Sumatra and Kalimantan. Production was only 
268,000 tons in 1980, however. The government has extensive 
016ns to develop these resources. As part of the ~atioral 
Enerqy Pvlicy the government seeks to use coal as a substitute 
Tor fuel oil in the generation of electricity and for fueling 
l~rqe industries, such as cement. In addition, coal is to be 
used as a fuel for village and rural households. Studies done 
~or the government mention coal briquettes as a potential fuel 
rc~ home cooking. 

With loans from the World Bank and elsewhere, the government 
~~s begun the rehabilitation and e.pansion of the Bukit Asam 
~~ne in South Sumatra. Reserves are estimated to exceed 200 
-: 1 J 1 i 0 r. ton 5 wit h 1 a r g err e s e r ve sin sur r 0 u n d i rl gar e as. 
:.::::.r.ning ir-, 198f.; coal' from the Ii.ine is to be shipped by train 
~na barge to West Jav~ where it will fuel the Suralaya power 
::;ioJect. Two generat.ing plants of 600 Miy each are to begin 
:J~eration in 1984/85 with tv/O more plants pl~nned to start.in 1988. T~ meet 
this demand and that fram planned cement factorles and electr1cal gen~ratl0n rrom 
the mine mouth, production increase from about 200,000 tons per year 1n 1980 ~O 850,000 

" ' 



:ons per year 1n 198~ and nearly 3 millions tons per year In 
~9b~. The ~orld Bank estimates that the project with related 
~ntrastructure will cost $862 million. By 1990 th~ government 
dould like production to grow to 12.5 million'tons per year. 

(he Qovernment is alse expandino the Ombl1en mine In Central 
~~matra. Reserves there are estimated a~ over 100 million 
tens. Current production is under 100,000 tons per year. 
~rocuction Is useD largely to fuel the lndarung cement plant 
~no at the mine. The aovernment estimates that demand for 
umcilan coal from ceme~t plants, the state railroad'and for 
21ectricity generation from the mine site will gro~ to neafly 
one million tons per year by 1985. To satisfy thisldemand the 
oovernment plans to increase coal production in'two stages. In 
~~Bl/82 the government has budgeted $52 million for 
lnfrastructure improvements to boost the mine's capacity to 
~2~,OOO tons per year in 1983. Further investments.are then 
clanned for 1983 to meet 1985 demands. 

)ne government is also moving toward agreement with foreign 
firms for the exploration and production of coal in East 
Kalimantan. In April the government intlalled the first 
loreign investment proposal for coal in Kalimantan. Several 
ether agreements are expected soon. This cosl would be both 
!or export and domestic use. 

',::Tural Gas 

_~~onesia has large natu;Gl gas reserves and good prospects for 
:iscovering more. The Government intends to use gas to fuel 
:~custrial Gevelopffient anc as a feeastock for fertilizer ana 
~ctrochemical industries in aG~ition to LNG for export. New 
:~c~strial zones in Aceh, SU~2tr2 and on Bunyu islanD off 
I',alimantan are near sizeable gas deposits. Natural gas in the 
:Jrm of LPG also has a la~ge :otential market for household 
,:sP. 10 further develop tr,.i 5 resource the government realize~ 
-_-,,-~t , ... ""us~ 0,.. .. _ ... I~ ... ,", ~ ----- "'~:~~n--- "Oll'C 'h~ch enco r-'-'es - - ... v '" ... _..;. ~ 0 ~, ...... .;> " c ~ 0':> u .. ,~..... '':;! I-' Y \I".l u. c ~ 

~~~ development of new -gas fie:Cs near populated areas. 
:·~0kEN is presently stuuying a ~epo!t prepared by outside 
~~nsultants which reccm~en=5 higher wellhead ana end-use prices 
._T natural gas. 



TABLE 428 
1980 CAS UTILIZATION 

(thousana stanoard cubic feet) 

ruel Gas for oil industry 
Gas Lift. 
Gas Injection 
LPG 
LNG 
PGN Jaka:.-ta 
PGN Cirebon 
Re f1 nery 
PUSRI (fertilizer) 
Cilamaya (steel, fertilize r 

cement) 

Total 

Percen~ of Production 

48,010,478. 
42,134,142. 

114,864,908. 
23, 192, t~80. 

472,275,223. 
44/~,721. 

1, 126 , B 0 2 '. 
10,583,657. 

. 51,070.225. 

47,0751.914 . 

810,778,568. 

,77.5%, 

- the future the government has plans to use gas as the 

~ or . J "t to be basE'd near Arun, 
Teedstock for a large cleflns pro e~ I lan~ off East 

~umatra and for 8 methianOl ~lanpt1~~1~~~y~c ~onnect the Poleng 
1\ :3 1 i rn ant an. Con s t rue ton 0 aTe nco u rag e 

field off Madura Island with Surabaya is planned. ~ t d' 

the development of add~tional gas re:erves near ~~~u ~i~ing 

areas, the government 1S c~r~ently ~~UdYing its -p f~om $ .33 to 
::licy. Current prices for ln~u~trldl users rang_ 

wl.27 for million 5TU for domestlc gas. 

" ('4. hcrmal: 
I 

Ji'lGonesia has ,substan~ial geulhermal potential and unlike 

', '..r-It'r forms of ener9Y sor.:e of the prosrec t ive sites ere neer 

, 'I':' areas of largest Gei/ian0 in Java. lhe government opened a 

-':,211 2 ~<1W pilot plant on the: Dieng plateau in early 198J. 

' ~rtamina 1s coopera t inp with the government of Ne~ Zeal~nd in 

~~ construction of a 30 MW plant in Kamojang. In August 1980 

-~rt lmina invited foreign firms to participate in the 

~evelODment of geothermal steam power and electricity. Some 

~ ~ Chteen firms sheweo in!tia' interest. The first contract for 

;:!eiqn participation in geJthermal development was , intialled 

: r, t\LJ:il with Union Gil fo: oevelopment of geothermal resour~es 
~ ~ t" 0 LI n t S o l a k . 

-' r, 0 G n e s i a has S 0 far tap p e dab 0 u t 5 0 0 ~', W 0 f h Y d roe 1 e c t ric 

j~~e r . Develop~ent of the Asahan project in Sumatra will add 

' :, u d d i t ion all 2 Q C 1-, W .1 n 1 ate 1 982 . LJ n for tun ate 1 y, m 0 s t 

r;vcroelectric potential is locatee off Java, which consumes the 

~~lk of electric power in ln~onesia. A number of small hydro 

:,jants are either Gnder study or have already been judged 

i C~sible for construction on Java. This construction proorarn 

~~o~ld be moving ahead in the next few yea r s. -

'-1 

I 
I 

jmenustik
Best Available



The Budget &nd Subsidies 

The domestic sale of petroleum products 1s highly subsidized 1n 
Indonesia. Kerosene, ~hlch 1s ~idely used for lighting and 
cooking, 1~ pricea at 6t per liter (23e per gallon). Fuel 011 
and diesel ere only slightly more expensive. Indonesia 
increased domestic fuel prices in May 1979 and May 1980, but 
the internstlonal price of 011 outstripped these increases and 
the level of subsidy has increased rapidly. Sensitive to the 
impact of a change in fuel prices partlculBrl~ on the urban 
poor, President Suharto in his January 1981 budget speech 
promised that prices would not be raised 1n FY 1981/B2. -As a 
r~sult, the 1981/82 budget anticipates an 47% jump in the 
petroleum product subs!dy to $2.4 billion or almost 11% of the 
total budget. Finance Minister Ali ~ardhana recently estimated 
that the subsidy might be higher. w~th legislative elections 
in April 1982, followed by B Presidential election a year 
later, it is not clear when the next price increases w111 take 
place. without domestic price 1ncreGses, the subsidy can be 
expected to increase along with domestic consumption. If 
international oil prices rise again, the subsidy would grow 
even faster. . 

The oil product subsidy spreads a part of the benefit of 
Indonesia's 011 revenue among the Indonesian people but by 
doing so in relation to the amount of fuel purchased, the 
subsidy does not necessarily target areas of development 
emphasis. The low fuel Dr~ces also encourage domestic 
con sum D t ion t h u s red u c : rl g the am 0 u n t 0 f 0 i 1 a v ail a b 1 e (0 r 
export. It should be notec that the ,budgeted subsidy is only 
about one half of the total economic subsidy, since a 
considerable amount of crude is obtained from contractors at 
well below ma~ket price. 

r'''finina ----
In April and ~ay, 1981 Pertaffiina signed contracts to more than 
=~w~le Indone~ia's effective refine~y capacity and bring 
:~1inery OU':;::l;: mc:e in line wi:r. cor.:estic consum'ption 
~~tterns. At present Indonesia has the capacity to refine 
~bout 400,OOC barrels ;::cr Cay, with l~ttle capacity to crack 
~uel oil into the middle distillates which are needed locally. 
~~rrent refinery capacity is detaileo in Table 826. 

1n 1980 Indonesia's refineries processed an average of 35~,20C' 
~:rrels per day. About 220,COO bid was kerosene, diesel, 
ossollne and other fuel neeCed in the domestic mar~et 
12bbreviated EB~ in Indonesia). This compares with 1980 EBM 
consumption of 387,000 bid. To cover the Qap, Pertamina sent 
2~out 150,OCO b/c of cr~de to Sin0apore refineries last year. 
I~e refineries returned p~ooucts in exchange for a processing 
~~e. Perts~ina reachec a s!milar agreement with the Philippine 
~'2tional Oil Com~any to ref~ne 20,OOO'b/d of Indonesian crude 
~e~inning in ~6rch 1981 ane return the prooucts to Eastern 
lnconesia. Pertamina also imports products directly from 
~ingapore ~nG Kuwait. Tnese imports averaged 58,500 bid 1n 
19bC. Finally, Pertamina has ~xchange agreements with several 
rnnjor petroleum comD8~ies and some small 011 trading companies 
~:I;;t return abo\.I: .8 Darrels of product for each barrel of 
rruae. 
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Thailand 

Ove rview 

Thailand has noc been immune from the disr~ptive effects of the energy 

yric2 increase in 1973/74, although the dire~~ impact on growth has been 

less than it: many oi l-importing deve 10ri:Jg countries. ~10fjt: of the i.rrpact 

of rising energy prices r.BS been absorbed in the growi.nf- current acccunt 

.Jnd public 8.~ctOt' defi·;;its. Thailand has cela}~d ~~dju3tint? do,l1est.i.c: ~de:r\;y 

t '~'se 

. r: ~. tH'3 )een relatively mr):',;;t ~., ,~hc ~asif uf computed indi-

CG'S. 

After ipitial in~~~ 174, energy prices rem~ined roughly constant 

until 1977 an.:.' ;,:ose s:la'l~.> C'., _. In 1979. ThlS has i:etarded conservation 

and redu-:tion of the f,nergy :'ntensity cZ Ule Th;:>i economic structure. The 

combination of contin'u.ed rapid gro\>Jth, moderni<;ation, and a heavy dependence 

on energy imports has resulted in a large oil import burden on the balance 

of payments, parti~ularly &fter the doubling of oil import prices in 1979/80. 

The exceptionally 1.ow GDP elasticity energy consumption in 1978 (the last year 

for which data are available) is apprently due to transitory factors of very high 

agriculture led GDP growth and £upply shortages of hydroelectricity and 

some petrolt!um prodJcts. The longer-term trends for higher E :1ergy consumption 

growth are likely to continue unless further price adjustments are made. Maio p 

taining low energy prices has also contributed to the fiscal deficit. Ad

justments in energy price policy will be essential to any satisfactory ad

justment program. 

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

expanded productior. capacity of lignite beginning in 1984 will reduce the 

jmenustik
Best Available



t.~;", usc of ~_mp;)rC'.:d ,;:r..~l:gy for power generation through the 1980's and \-Jiil lower 

t:he ~!".-:!Jcmy' 8 cJepe:\dence on imporced energy. However, even with this substitu-

t)on, the r)evf.;l~Jpm~nt of remaining domestic hydro potential, dnd the possible 

prod'lction C'f alcohol from sugarcane and cassava, some 50% of total energy 

L~qLt~ements would still h~ve to be imported by 1990. Without significant 

inCreyS~8 in domestic energy re5erves, a large portion of incremental demand 

after 1,90 will have to bQ satisfied by imports bill could accelerate sharply 

in comparison to its Blow growth in the 1980's. Thailand wIll not be able to 

bre&k its dependence on imported energy in the foreseeable future, and thus 

will have to adjust its dom~stic ene-gy policies to external developments 

in energy markets, including both expected price increases and possible sup-

pLy shor~ages. 

Total energy consumption in Thailand has increased from 7.4 million tons 

of oil equivalent (T,o.e.) in 1970 to uver 15.6 million T.o.e. in 1979, an 

average annual growth rate of 8.6 percent. In 1979, petroleum products 

,_ accounted for almost 69io of total energy; hydro and lignite (low-grade coal) 

for about 6% and 3.5% cespectively; and charcoal, fire~ood, paddy husk and 

bagasse for the remaining 21.57,. The price of oil products has increaaed 

almost six-fold since 1972 and has become a heavy burden on the Thai economy. 

In 1979, oil imports, which were about $1,150 million in value, absorbed 29% 

of export earnings, leaving Thailand with a substantial current account de-

fieit. The impact of oil prices were 2ven greater following the 1979~80 

increases. It has been estimated that in 1980, Thailand '6\ oil import bill 

increased to about $2.7 billion, absorbing over 42% of total export earnings 

and contributing to a cu~re~t account deficit of more than $2 billion. 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 
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Tabie 1: ENERGY CONSl~TION 

1960-69 1970-74 1975-78 1979 

Growth of commercial energy consumption 
(1. p.a.) i5.6 10.6 9.2 

Elasticity of energy consumption with 
respec t to GDP 1.8 1.9 1.0 

Share of total commercial energy 
imported (% of energy equivalent) 86.2 88.2 81.1 

Value of energy imports (B, bi Ilion) 1.5 5.1 18.0 32.6 
Energy imports share of total imports 

(70) 9 13.4 21.1 21.3 

A Minist~y of Sciencp., 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. Tile ~Jational Energy Administration (NEA) within the Prime Minister's 

Office, while responsible f0r overall energy policy, has co~centrated mainly 

on collecting energy data. NEA is currently planning to carry out an 

Energy Master Plan Study, with the assistance of Asian Development Bank 

(ADB) a~d UNDP financing, to define a program to meet Thailand's energy 

requirements up to the year 2000. The Petroleum Authority of Thailand 

(PTT) was e3tablished in December 1978 to undertake all petroleum bus:ness 

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 conservation studies. These efforts, in addition to NEA' s 

program, should provide an initial framework for the development of a cornprehen-

sive energy strategy for the country. 

Source: NESDB, Bank of Thailand Statistical Bulletin, NEA 



Ene.rgy Resources 

ill 

Thailand's proven petroleum reserves total about 1.1 million barrels in 

the Fang province of Northern Thailand. Production at present is less than 

100,000 barre Is R year, about 0.1'1. of tota 1 domes tic consumption. Intensive 

exploration is currently being undertaken in the northeast region of the 

country and offshore in the Gulf of Thailand where natural gas has Already 

been fuund (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 fr .. shale is still unecononic. The Government is considering tne 

establishment of a pilot shale oil extraction plant under a technical coopo 

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 trom sugar cane. The studies are at an early stage but will be fol

lowed ~ith interest by the Bank. 

~ 

Lignite (low-grade coal) reserves are currently estimated at around 

770 million mt located at Mae Moh (650 million mt), ~rabe (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 abou~ 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 

US $ 72 mi 11ion for the comp lementary lignite deve lopment. The De partment 

of Mineral Resources is undertaking a drilling program for all :he lignite 

5 



bearing basins in the country with the exception of Mae Moh, which are Gtill 

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 kcnl/kg at ThaiJ.and's Mae Moh mine). Lignite 

is ~neconomical to transport due to its high moisture and ash content, and unsafe 

to store due to its t~ndency to decompose and self-ignite in open air. Hence, 

lignite is not traded ~nd is used almost exclusively in Thailand, as else-

where, for large-scale power generation at mine-mouth sites. 

The proven and probab le lignite reserves at Mae Moh are capab le of 

supporting a generating capacity of about 1,500 MW during the 19808 which, 

together with the presently installed 6C MW capacity at Krahi" Vlould cons

titute approximately 22% of EGAT's total energy generation in 1990. Under 

EGAT's development plan (1979&1990) annual p[,oduction at Mae Moh mine 

would expand from 1 million Mt of lignite in 1979 to 9.8 million Mt in 1988 

thus maintaining the share of lignite among its primary energy 8ources. 

Natural Gas. Significant reserves of natural 38S have been disco~ 

vered in the Gulf of Thailand which are projected to come on stream in 

mid-1982. The proven recoverab Ie gas reserves are 1.6 tri Ilion cubic 

feet (tcf) of good quality gas and 1.3 tcf of lower quality gas. Probable 

recoverable reserves ar~ estimated at a further L •• 7 tcf. Two overseas 

groups, Union Oil Company and Texas Pacific Oil Company, will undertake 

the deve lopment of gas reserves. and the Petro leum Authority of Thailand 

(PiT) will take delivery at the offshore producti.on platforms. In the 

initial years much of the gas output will be contracted to the Electricity 

Generating Authority vf Thailand (EGAT), while a small proportion will be 

available to industries. The Bank m.ade il. loan of $107 million (Loan 



l7n-TIl) ~a FY80 for thl! first p:1ase of development of the natural gas pipe-

1 ine. 

The substitution of natural gas for im'~orted cil would considerably 

reduce the demand for fuel oil for power 8eneration. EGAT has in its de-

ve lopment progr,~m 2,700 NW vf generating capacity to be converted or newly 

inst:llled in the next fel"J years. It is expected that by 1991 about 37% of 

EGAT's total generation would be from thermal stations using natural gas. 

Sponge iron smelting and petro-chemical plants are in the feasibility 

study stage with a view to using the natural gas more economically than 

for power generation. However, it is anticipated that substantial quan-

ti':ies 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 :rom 14% of EGAT's 

total generation in 1981 to about 19% in 1991. The Mekong river which 

forms the border D~tween Thailand and Laos and then flows through Kampcchea 

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 1979 and 3 times the 

forecast electricity requirement in 1990. The Mekong's development is 

governed jointly by Laos, Kampuchea, ThDiland 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-

eiane. An organizational and financial study of the Pa Mong is being 

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

Mekong River in Laos are tentatively estimated to provide another 18,000 



MW of hydro potential to the regLOn. 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 ministeri~l 

level exchanges, the two Governments agreed in principle to cooperate on the 

development of the Salween river. 

Other Enerzy Resources. Thailand's other energy resources include 

oil shale, fuelwood and possibly geothermal. Estimates of oil shale reserves 

at Mae Sot range fr~m 2,500 to 18,500 million tons, enough to generate 

fuel at the rate of 60,000 bid, 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 rlipidly depleting 

and deforestation is becoming a serious problem. Th£ World Bank has been 

re~uested to help finance 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 S_upply Alternatives. Prospects to reduce Thailand's dependence 

on imported energy are good, at least for its electricity sector in the 

1980B. Based on the devel~pment 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 import~d energy for the electri

city sector from about 7'2% in FY8l to 11% in FY86. However, without a sub

stantia: increase in the natural gas and lignite reserve position or the 

development of international hydro potential, Thailand will re-emerge in the 

1990s as a major importer of energy for its FOw~~ sector. In the other large 

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

8 
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for converting to other forms of energy are rather limited in the near term. 

7hus, there is a need to focus on cu~tailing e~e=gy demands and encouraging 

greater energy conservation. 

Energy Investmen~ Program. The Government's policy i.s to reduce Thai

land's dependence On imported energy by developing indigenous energy resour

ces such as natural bas, lignite and hydro potential. Large investments 

ar~ required to meec Thailand's energy demand i.n the 1980s. The annual 

cost of the energy i.nvestment program will be in excess of $300 million for 

oil and gas, $100 million for refineries and $50 million for lignite develop

ment. Other investments in energy production and conservation "Iill 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. 

9 
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Malaysian Energy Situation 

Malaysia is among a small group of countries that can still increase 

their energy consumption slightly without risking economic chaos, 

compared with the prospect for declines in fllOSt other countries. Malaysia's 

energy consumption wil, increase an estimated 13 percent annually through 

the mid-1980s, reaching a level of 350,000 bid 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 t4alaysian oil exports should be ab("llJt 500 MB/D. By the mid-1980s 

energy demand growth may moderate because the pace of Malaysian energy

intensive investment will probab~y 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 oil import needs, and LNG exports will begin 

to generate export earnings. 

Nevertheless, the need to develop aiternative energy source and 

to broaden energy base in Malaysia is being given urgent attention by the 

government. At the recent Second Meeting of ASEAN Ecc,omic Ministers on 

Energy Cooperation on 27th April 1981, Malaysia's Deputy Prime Minister 

pointed out that: 

lithe current insecurity of world oil supply and 

the drastic rise in crude oil prices are compelling 

reasons for ASEAN countries not only to lower their 

dependence on oil but also to diversity their energy 

base, 9i vi ng prolTIi nence to the cleve 1 opment aild 

utilization of alternative energy sources ..... 

. . . . . The man is the street puts hi s eggs in more 

than one basket, and we must in our turn keep 



- 2 

energy options open whenever we can, so that r; sks can 

be spread over a wi de front. II 

energy Demand 

There is no adequate data available on a current basis for Malaysials 

energy situatio: but its consumption of oil for 1980 on a sectoral basis 

is shown in the table below: 

Sector Million Barrels 1000 bLd 01 
10 

1. El ectri city 18 48 30 

2. Transport* 16 44 27 

3. Manufacturing 9 23 14 

4. Agri cul tura 1 5 13 8 

5. Cornme rc i a 1 5 13 8 

6. Res i denti a 1 4 12 8 

7. Mi n i ng/ Qua rry; ng 3 8 5 

TOTAL 60 1 G 1 100 

*Includes pri vate vehicles 

SOURCE: SIRIM 

The power and transport sector account for over half of Malaysials 

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 ;s dependent upon oil for almost 95% of its commercial 

er.crgy requirements, while hydr'o accounts for about 3% and the remaining 2% 



- 3 -

comes from charcoal and firewood. According to Petronas, the national oil 

companY9 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 pre~;um mogas, 

LPG, and fuel oil which grew in excess of 10% per annum. The gcv~rnment 

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 pr'ojects that through 

the year 2000 Malaysia will be heavily dependent upon oil as a source 

of energy. These projects t shown in Table', 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 i2% to 18% by 2000. At the same time, 

as shown in Table 2, the power sector's demand for oil will increase 

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 increased 

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 ~~alaysia are about thrEe times the oil 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 optio~s 

are also being pursued and looked into. 



- 4 -

Malaysia's proven oil reserves according to Petronas stands at 

approximate1:' one billion barrels. At the current rate of produccion 

it has b(~en 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 

0, "caut; ous approClch" be taken to the development of the country I 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. 

Oil 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 transpo~t 

to the foreign markets since Malaysia does not refine any crude for the 

foreign market. Three major reflneries in Malaysia (118 KBD) and one 

in Sin9apore (16 KED) supply the domestic demand for petroleum. 
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Although Malaysian production of crude oil has increased dramatically 

since 1975 (as shown in Table 4), the governn~nt has adopted a 

conservative strategy for further exploitation of its limited resources. 

Current:y the sale of crude oil 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 v.Jish 

to postpone the day when the oi' ~esources become depleted and the 

economy must finance the import ~f 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 

mi1lion in 1978 and an estimated 12.1' 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 ~nd 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 product; on 1 i mi ts 

and 0- the level of domestic demand. Currently most estimates place the 

latter at around 150,000 bid and project average annual growth rates of 

9-10% be'brleen now and 1985, compared to 7-8% thY'ough the 1970s. Petronas 

has repeatedly declared that local ne~ds 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 ~resent 135,000 b/d level. 
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According to one report, Petronas has even talked of cutting its term 

contract sales to JapGnese buyers in 1980 by 10%. 

Any shrinkage in crude export levels would be accentuated by a growing 

demand for imported crudes. Only She'l's 17.000 bid refinery at Lutong 

was designed to process the light, low-sulphur Malaysian crude. The other 

two plants at Port Dickson (Shell 90,000 bid, and tSSO 33,000 bid) 

depend primarily on imports of heavier Middle Eastern crudes, which meet 

the local demand for middle distillates rather than light ends. Imports 

have grown from 3.77 million tons 1n 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 so~~ 400,000 t/yr of 

products from overseas, though as the three refineries graduallY raise 

their crude throughput -- up 5.3% to 6 mi 11 i on tons in 1979 -- thi s fi gure 

~s dropping. 

In 1979, the export volume of crude petroleum amounted to 82.64 million 

barrels or a daily average of 226,400 barrels. ~Jhen compared to the 

average daily export of 129,000 barrels in 1976, there was an increase of 

75%. 

The export volume by destination in 1979~ as indicated in Table 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%·01 total exports 1977 and 1978 to 22% 

of total exports in 1979r(~lso in-Table 6) 

In 1980, exports of crude and partly refined petrole~m are expected 

to reach M$5,400 mi11ion accounting for about 22% of total export receipts 

compared with MS$861 million or 9% of total export receipts in 1975 



- 7 ~ 

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 pI'oduce up to 500,000 bid, 

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, p1am oil and timber -- makes oil 

production a luxury rather than a pressing need, and that the oil would 

be better left under the seabed. The sincerity of this policy has been 

questioned, however, in ~he light of the extremely rapid exploitation of 

crude that has taken place. 6 Petronas now says that his was to allow the 

foreign companies to recover the'ir costs in a short time 9 and ~hat 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 slovi 

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 reserves (using 

primary recovery) now total only ~.4 billion barrels, while it has been 

es ti rna ted that ennanced recovery methods caul d bri ng the fi gure up to 

some 3 billion. The former compares well, though, with the 1.04 billion 

barrels given for third-quarter 1979. and the 0.9-1 billion barrel-figure 

current for some years bef~~e then. 
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The total has been bolstered in the interviewing period by recent 

di seover; es, rna in 1y off Trengganu, but it is di ffi cul t to get an accurate 

field-by-field picture of reserves. Partly this ;s a question of 

confidentiality, and partly a question of a la~k of verification. All 

reserves est~mates to date are c~mpany 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 reveal~d by the authorities (in m;ll~on 

barrels): Tapis 300, Pula; 70; Oekok 70; Samarang 85; South Furious 40; 

Baronia 80; Takau 30 and Temana 30. There was controversy of 50 million 

barrels but the company countf:..ring with 20 million. The remaining 

645-675 miliion barrels are assumed to be widely distributed over the 

14 other structures either ;n production or declared commercial, 

and the many non-commercial finds. 

The avera 11 total cou" d support product; on a.t the current rate 

for only some 12-13 years, and while Rastam Had; ar.d 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 gdS as a major 

alternative and supplement to crude. The gas option has been available 

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 gas.·policles·hive-b-eaun 1:hp.·-·----

climb towards parity with crude and external pressures to restrict oil " . 

production have appeared -- that the exploitation of smaller gasfieids 

and the currently wasted associated gas has become a priority in Malaysia. 
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And it is the recently imposed control on the flaring of that associated 

gas as proposed 'in C. Itoh's "master plan" for Petronas, dravJn 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 Had; confirmed the 

estimate made in 19'79 by the head of Petronas' research department of 

27 trillion cu. ft. recoverabie -- which included both non-associated 

and an unspecified, though smal', 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 t1alaysia's gas resources almost four times as great in energy terms 

as its oil. 

Only a tiny proportion'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 vJastage. 

According to Petronas, about 5% of the gas ;s used on the platforms 

for power generation purposes -- some 16 MMcf/d -- and United Nations 

statistics indicate an average of 9.S 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 is fed into the BLNG gas 

collection pipeline grid. Other customers include a small Sarawak Electricity 

Council power station at Miri (the country's on1y gas-fired ui1it), 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) 

Petroleun 

E1 ectri city 

1/ 

1980 1985 1990 1995 2000 

225,/ 350 558 768 1030 
(88%)- (80%) (85%) (84%) (82%) 

30 
(12% ) 

58 100 149 223 
(10%) (15%) (16%) (13%) 

- Figures in the parenthesis are the percentage share of 
the energy type. 



TABLE 2 

Projections of Petroleum Products Demanded by the 
Power Operating Sector (1000 TJ) 

1980 1985 1990 1995 

Electricity ~emand 30 56 laO 149 

Hydro SupplyJJ 4 7 12 17 

Balance of Electricity 
to be provided by 
petroleum products 26 49 89 132 

Power Generation 
petroleum demand 106 163 244 318 

11 
National Electricity Boardls projections 

2000 

223 

25 

198 

419 



TABLE 3 

Projections of Total Petroleum 
Demand in Ma'!aysia (1000 TJL 

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 



TABLE 4 

Oil Production (BPD) 

Ys 1 ume. '~ Growth -_.-

1975 98,027 

1976 165,390 69% 

'977 183,600 11% 

1978 216,900 18% 

1979 
'-

283,000 30% 

1980 266,000 -6% 

SOURCE: PETRONAS 



/ 
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TABLE 5 --.-

I~AL.A. YS IA: OIL TRADE 1977-79 
Thousand Tons 

Januar~-SeEtember 
Crude Oil 1977 '978 1978 

Imports 

Kuwait 804.7 1016,5 484.3 
Saudi Arabi a 2106,7 2472.3 1962.4 
r ran 812.3 714.6 618.4 
Brune; 47.8 
Others 21. 3 21.3 

TOTAL 3771.5 4224.7 3086.4 

Exports 

Japan 3386.2 4848.5 3480.3 
USA 2768.6 2790.9 1900.2 
Singapore 205.5 606.1 336.1 
Thailand 478.5 491.0 317.0 
Phil; ppi nes 390.6 195.2 168.6 
Others 124.8 291 .1 .218.8 --

TOTAL 7354.2 9152.8 6421. 0 

Petroleum Products 

Imports 1578.4 a) 1000* 750* 

Exports 638.2 b) 292.5 1 S4. 5 

*Estimate 

a) Includes 236,000 tons partly refined petroleum. 

b) Includes 368,100 tons partly refined petroleum. 

SOURCE: Dept. of Statistics 

1979 

1746.7 
'201.0 
173. , 

312').8 

3893.0 
2516.7 
1373.9 
328.0 
333.1 
239.6 

8684.3 

400* 

258.5 



TABLE 6 

Destination of Exports 1977-79 

Units: Barrels Per Day 

Destination 

Japan 

United States 

1977 
Volume- % of 

Total 

68,400 

56,470 

ASEAN Countries 22,130 

46 

38 

15 

Others 2,670 , 
TOTAL 149,670 100 

1978 
Volume--% of ---

52,750 

29,350 

6,050 

Total 

53 

28 

16 

3 

l§..OJ...37Q. 100 

SOURCE: Petronas 

1979 
Vol ume ~-% of 

Tota , 

108,027 

63,808 

49,726 

4,849 

48 

28 

22 

2 

226,410 100 



TABLL2 

Export Volume & Value 1976-1979 

EXPORTS ----
Volume Value Averaae Unit Value 

Year (Million Barrels) (Million US$) (US$/Bbl) 

1976 47.1 596.5 12.66 

1977 54.63 769.8 14. ~ 2 

\ 

1978 68.0 967.7 14.23 

'979 82.64 1,755.0 21.4 

SOURCE: 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 'lsed for electricity generation and gas production has risen 
from 44.3% in 1966 to 52.5% in 1977. 

The need to increase domestic productivity a~1d the improvement .:::>f 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 rneet the target of productivity, but also to increase the standard 
of living. 

The authority in charge of the production and distributi8n of electricity, 
gas and water in Singapore is the Public Utilities Board (PUB). In 1978, 
the PUB consumed 1,480,000 tons of fuel oil and 6700 tons: of diesel oil 
for the generation of electricity. To produce gas, 38,600 tonnes of 
naphtha were used. 4,000 tons of liquefied petroleum gas (LPG) '.<Jere 
purchased. The total primary energy consumption in Singapore for that year 
and the consumption by the PUB is as follows: 

l'uf;l oil 

['0 tid. ! .~' i:u!' !":r 
uJ,ert-:'J 'J 'l,:,dmptiun 

~()Il·:"'l·.·.l _____ _ 

~ ~ rJ) }\j,l)\.\.) 

f J " '\.r\J 

"- (~ 1 i " It ., 

Hr ij COrlf.lUm c t. ion 

torlIleG ! % 

:', , ,/liO 

1 It .... ' I, ~ ";() 

Fuel bill for 
l·tiJ million 

jmenustik
Best Available
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The consumption of energy to generate electricity is therefore h1gh. 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 js reduced, 
not only in ruel oil but also in the purchase of equipment. The utilization 
of gas in 1978 is as follows: 

_ .-.e utili:":t1.t:"Ld. ()~. !,' 

,'.1 1:.1 \1 i(~[, u:.l t~ 

j ,," r:,i 111.0[1 I~Il ~ t;i 

Source: University of Singapore 

In the industrial sector, petroleum refineries and products industries aCC01nlt 
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. ~fhile the industrial sector 
consumes most electricity, it is not always easy to conserve energy without 
replacement of plants and e~~ipment. It is reported chat two local oil 
refineries will be investing S $l7 ffiillic~ (US$7.7 ~1illion) on energy saving 
equipment and expect to save over half a million barrels of oil a year. 

II! the domestic sector, the total consumption apf:.ears 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. ,Zl..s 

a result private housing, cn an average may use 3 times the electri2ity 0= 
a public 2-room unit built by the Housing and Development Board (HOB), and 
more than 1 1/2 times in gas consumption. 

jmenustik
Best Available



Solar Pumping 

Unfortunately the options for alternative sources of energy are not apparent 
in Singapore. The maritime climate limits the availability of solar energy. 
'fhe 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 reas0nably 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, though 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 dRYS 
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. If 
environmental concerns can be arranged, then it is possible that coal use 
will begin in 1987 as shown in table 1, for this reason, Singapore is interested 
in fluidized bed combustion for its potent:ial power plants. 

---- - ------- - -- -

Table Proposed Coal-FI,ed Projects (1980-2000) in Singapore 

Coal-Fir.ed Power Plant 1980 - 1986 1987 1988 1989 1990 1991 1992 

PU L.AN SERAYA Phase 1 (MW) 700 

PULAN SERAYA Phase 2 (XIV) 700 

PULAN SERAYA Phase 3 (MW) 

Total (MW) 700 700 

Coal-fired Accumulated 
Total (MW) 700 700 700 1,400 1,400 1,400 

Coal Requirement for 
Electr.icity (1,000 tce) 1,nOO 1,600 1,600 3,200 3,200 3,200 

2000 

700 

700 

2,100 

4.800 



Singapore - Conservation 

Because it has no indigenous ener~I resources, Singapore pla~es a hj.gh 
priority on energy" conservation. Because much of the energy consumed 
is in ~~e form of electricity efforts have focused on increasing th~ 
efficiency of electrical use. 

The utilization of eleotricity in Singapore in 1978 is as followaz 

\ 

Public lighting 

Domestic 

Commerc ial and 
llitertainr.lent 

Industries 

-"----------

Source: University of Singapore 

Electricity consumption 

52 GWh 

888 aWh 

1667 G'.tJh 

2607 C\-ih 

In the cormnercial and entertainment sector, mainly due to 'ighting and 
air conditioning. While the illuminance levels in offices ire generally 
not excessive, there is a tendency to over-light ~Jpermarkets 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 thea"tres are normally 
air conditioned, and consume much electricity. In a typical high-rise 
office building, for example, the following percentages are often found: 

Aircond i tioning ... 0 1~/:':1 
2 5% 

Lighting 10 W/m 
2 2 c r:' ),b 

Others (lifts, electrical 1) r1/r.", 
2 

2CJ:6 
o pi"jl ianr.; e.3, ~tc) 

~-

/3 ',vIm 2 
100i 

University of Singapore 

It is obviously that the electricity used for 3ir conditioning is high and 
conservation is necessary. 

"Save Energy" Campaigns_ 

The energy crisis in 1973 prompted the authori~ies :'0 :;rganize a nation-'Nide 
"Save Energy" campaign. ';.'!J.e electYicity consumption 'NCl.S reduced to 3.9% in 
1974 fyom an annual growt!1 rate of more than :;'5% from 1966 0 However, t!J.e 
consumption rate increased to 8.1% in 1975, and had ~isen steadily to 15.3% 
in 1978. :'!1is naturally caused concern and in 1979 a second "Save Energy" 
campaign ',;as launc~led. In addi tion to 'Jsing t:--,e mass :nedia such as :lev/papers, 

---~~ , 

I 



TV 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 gener~ted 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 COnS1Imers) on how to save en~rgy. This effort involves also the 
Ministry of T=ade 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 c 

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, air condition
ing natural ventilation and artificial illumination, in order to reduce 
enersy 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 c.onservation to be done. The Building Control Division(BCD) of 
the Public Works Department, the relevant authority in building ap. ~oval, 
was requested to take upon this task. 

Accordingly a B(:D 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 dlso 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 Bu~lding 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 13 that ~Bxlmum 



perm.i:ssible lighting loads 'Nere stipulated for various bu 
shown in Tab-Ie 2. ilding ty-pes as 

TABU; 2 Table on I-!-'tximur.l f-ermiGsiblc i...il-"nt inO(" Load 
J _. 

: 
L{~xi:num Ligr,ting 

I Loae 'fi/ri 
-------------------+---~~~--

!T)pe of 3uilding 

j 
: uffic~e 
I 

?O 

j Cles!lroofl'wS l;) , 

I Lectu:-.~ 'i.'he8tre~/auJi tOl'iu.n; 
I 
! ~hOp3/~upe!'mnt"~etG/ , 
I !Je part::'er: tAl Stores 
I 
I :<~stilu.rllnts 

Lobbie~; 

..itair.3 

Car t-,qrk 

30 

10 

5 ; 
~--------~----------~.----~----~ 

Source: University of Singapore 

The designer is permitted to use any system he wishes, provided that the total 
load does not exceed the max±mum pe~ssive consumption. Good lighting practice 
such as choice of lamps and lumi:naires, use of locali.:ed 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 Society of Heating, Refrigeration and Air 
condi tioning Enginee-ring (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 'Nalls of air conditioned 
buildings. It depends on the amount of sun recei"3d on the 'Nalls, the heat 
transfer bBtween indoors and outdoors, the weight per unit area of the walls, 
and the thermal transmittance coefficience ('u 'Values) of the ',..ralls. The 
constants of the concept such as solar factor, equivalent temperature 
difference, indoor-outdoor temperature diffe~ence, have been determined by 
the research team. Variables such as shade coefficients of sum-breakers 
over clear glass are also calculated, and 'u' values are obtained from 
standard thermal conductivities of building materials. 

The maximum permissible OT~l depends on the desirable reduction of electricity 
consumption and the practicallty of insulating the building fabrics :rom the 
sun and external heat. Investigation by the research team has indicated that 
according to the constants derived from measurements, the OTrl of an average 
high-rise commercial building is about 65 W/m2, and a reduction of 
electricity consumption of 10% is possible if the OTT? is reduced to 45W/m2. 

All proposed buildings to be air conditioned in Singapore are now required 
to be designed for an OT~l of 45 W/m2. 

?ig 4 shows a survey of six rna 
results are rather scattered, 
mO!1thlj ene:~gy consumption and 
to the OT~l. 

or buildings in Singa?ore. Though the 
t may be seen that, in general, the average 
the ?ercentage of :enestrati.cn are ?ropor+:.ional 



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

Fig 6 shows the expected saving of a building 
and insulation of spandrel walls are improved. 
is outlined in this paper as Appendi~ l. 

if the shade coefficients 
The working of the OTTV 

For roofs of all buildings max±mum 'u' values are regulated according to the 
unit weight of the roof as follows: 

I 

" 

Li~ht 

Medium 
i 

I 
(j I 
rOU~i I ''''e igh t i-<ange 

(kg/:n2 ) 

Under 50 

! iie(lVY ()V~" 230 l--____ ~_ 

Li'!:'5 Th"rca.!-~ittanc.('w'/m2 °d 
I Aircondi tioned 1 NOn-il ircondi tioned 
I 8uilding Building 

0 .. 5 

0.0 

L2 1 • 'j 

Source: University of Singapore 

. 
The purpose of iosulating the roof is to reduce the cooling 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 analyses instead of rule-of-thumb 
methods are required, Minimum fresh air supplj is s~ipulated according to 
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 indovr conditions are limited to the following: 

Ma.:x ilII u m dry bulb teClperature ?7oC 

Minimum dry bulb temr,e ra ture 23°C 

Maximum relatjve humi:li ty 75% 

t-iaxinrum Blr movement 75 m/min 

It ma'j be seen from the above that there is a definit·.e att.empt in energy 
conservation. Hmvever, the minimum dry bulb temperat."'.lre could be raised 
for certain buildi!1gs such as offices 'tJhere such low tempera ture i.::; not 
necessary. Advantage could also be taken in air ~~vement for local relief. 

For !1on-airconditioned buildings, ~indow openings are increased from 5% of 
the floor area of an occupied space to 7.5%, while t~e overall wi!1dow area 



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 jack roof is to be l.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 ~nnounced that exis-ting 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/m2. 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 in{tial expenditure. 

Other measures ~@ing ~oJ'lgidered as foll.ows: 

(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 beinq 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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ANNEX XI 

PHILIPPINE - ENERGY PROFILE 



Philippine Energy Situation 

Oil, 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 equalled 97% of the country's trade deficit. The overriding 

goal of the Philippin,e 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 oil, 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 94~ 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 Oil 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 

Corporatio ,. Its mandate was to forumulate and execute a ten-year 

comprehensive program that would supply energy needed for continued growth 

as detennined by NED!\. 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 180s the 

national program calls for expenditures totalling just under S14 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 

di s till eri es); dendrotherma 1; bi ogas; wi nd; II sma 11 hydroe 1 ectri c 

resources" (mini-hydroelectric and small water-imoounding projects); 

direct solar energy (water heating, drying); "inte<]rated 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 oil 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 develop~ent program, distributed 

as follows: mini-hydroelectric, 32 percent; alcogas. 26 percent; 

dendrotherrr.al, 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 on the geothermal 

development program during the period. 

In gener~l, 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 Oil 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 Phi1ippines ' last independent field was discovered in 

November 1978 (Matinloc), over 2~ years ago. 

The success story of the year is the geothermal pr09ram: genthermal 

plate generating capacity will be practically doubled this year, from 223 MW 

to 443 M~. 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 oil 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 t1W) and the Batangas coal-fired thermal 

plant (300 MW) will be on-line in 1983, it seems highly unlikely that 

any of these units will be operating that early. All 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. 

If 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-line in 1984, and the coal

fired thermal plant, the nuclear plant and effectively, Kalayaan in 1985. 

(The Kalayaan rumped 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 1800 MW.) 

The National Power Corporation plans to begin retiring oil-burning 

plants during this period. 

Geothermal EnergL 

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 



- 5 -

The Philippines government's push to develop geothermal power 

generation is part of its $9.7 billion. 10-year energy program to cut 

oil imports to 47.9 million bb1/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 million 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 

440,000 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 Philiprines' 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 no~power consumption will increase to 114.7 million bbl of oil 

equivalent in 1989 from 63.7 million in 1979. 

Nuclear 

The Philippines has one 620 MW light water reactor under construction 

on Bataan Peninsula. However, construction delays have pushed back its 

completion date until late 1984 at the earliest. 



Philippines I Primary Energy Consumption 

1st '';uarter 

1978 1979 1980 1981 

Oil 

Imported (NB) 81,071 74,896 73,718 18,012 

% of total 93.5f. 79.3% 79.6:t 74.4% 

Domestic (MB) 7,718 3 r 771 351. 

% 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 

~ of total 1.1% 0.8% H 1% 

Hydro 

MWH 2,787,125 2,878,906 3,553,700 817,894 

MBOE 4,6 .. 5.2 4,798.2 5,922.8 1,363.2 

\ of total 5.4% 5.H 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 

11BOE 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% 

Sour-:.:e: 11inistlY of Energy, Bureau of Energy Utilization Quarterly Review 

NOTE: 1. Oil includes energy fuels only (avgas, avcurbo, premium and 
regular gasoline diesel, fuel oil, kerosene, and LPG) and 
refinery fuel and loss. 

2. MBOE: thousand barrels of oil equivalent; ~IT :! metric tons; 

~ffi = thousand barrels. 

3. Assume all NIDO crude converted to energy use. 

4. One :·190E = 280 11T coal = 600 MviH electric energy. 

5. Hydro anG se0ther~al in terms of gross generation 

6. 1 MT bagasse = 1.44 BOE 

jmenustik
Best Available



Table 2 

Philippine Energy Program, 1981-1985 

Source MBOE 

Alcogas 

- Alcohol production 2,415.10 

- Bagasse: 

- For alcohol production 1,430.30 
- Excess 792.00 

Dendrothermal 973.00 

r~ini-hydroelectric 1,610.00 

Small Water-impounding Project 213.00 

Solar Water Heating 12.00 

Biogas 55.71 

Solar Drying 1.20 

Producer Gas 2.40 

Windmill water-pumping .60 

Other projects (total) 1.19 

TOTAL 7,506.50 

Source: Ministry of Energy 



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 effecier.cy 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 "8atas 

Pambansa B1g. 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. 



Products 

I 
I 
I 

LPG 

Av gas 

Naphtha 

Premium Gasoline 

Regular Gasoline 

,o'v Turbo 

Kerosene 

Diesels 

Fuel Oil 

Asphalts 

Lubes & Greases 

Otherll 

TOTAL 

Table 1 

Petroleum Product Consum t~on 
-rThousand barrels per day 

1st Quarter 
1978 1979 1980 1981 

7. 1 7.5 6.5 640 

0.4 0.3 0.2 15 

1.9 2.3 2.1 201 

18.7 18.2 
I 

16.0 1428 

23.0 21. 4 14.5 1124 

7. 1 7.3 7 . 1 649 

10. 1 9.5 8.7 757 

42.7 46.5 47.7 4725 
! 

103.1 105.8 109.3 8358 
I 
I 

1.1 1.2 0.9 111 

2.8 3.0 2.7 252 

1.6 1.7 1.5 131 

219.6 224.7 217.3 19058 

1 I 
~ Includes process gas, solvents, propylene, wax and petroleum, 1981 

data includes refinery fuel and loss. 

Source: Ministry of Energy,Bureau of Ener'gy Uti~ization 
Quarterly Review 

I 
I 
I 



Table 2 

Petroleum Products Consumption by Industry 
(MB) 

FULL YEAR 
SECTOR 1980 1979 

Cement 3,363 3,441 
Sugar 1 ,167 1 ,200 
Coconut & Vegetable Oil 1 ,026 1 ,109 
Mining 4,244 3,883 
Power Generation 17,170 18,893 
Fertil i zer 495 487 
Logging/Wood Products 1,397 1 ,655 
Paper Processing 1,599 1,659 
Lube Refi nery ------- ·794 600 
Textil e Mi 11 s 940 1 ,101 
Land Transport 1,548 1 ,582 
Domestic Marine 2,076 2,171 
Domestic Aviation 908 1 ,081 
Fishing Trade 714 802 
Glass Manufacturing 702 902 
Steel/Metal/Nickel/Process 5,260 5,083 
Contractors 1 ,439 1,475 
Ceramics 204 223 
Rubber & Tires 179 215 
Chemicals 576 671 
Tobacco 90 102 
Food Processing 626 754 
All Others 3,808 3,892 
Refi nery Fuel & Loss 3,283 3,569 

TOTAL 53,608 ~6,550 

Source: Ministry of Energy 

% Change 

( 2.3) 
( 2.8) 
( 7.5) 

9.3 
( 9.1) 

1.6 
(15.6) 
( 3.6) 
32.3 

(14.6) 
( 2.2) 
( 4.4) 
(16.0) 
(11.0) 
(22.2) 

3.5 
( 2.4) 
( 8.5) 
(16.7) 
(14.2) 
(11.8) 
(17.0) 
( 2.2) 
( 8.0) 

( 5.2) 



.' REGULATIONS ----_._-, 

BATAS PAMBANSA BLG. 73 
AN ACT TO FURTHER PROMOTE ENERGY CONSERVATION AND FOR OTHER PURPOSES 

Section I. Dec/I.Jralion of Policy. In the face of 
the uncertainties of continuing world oil supplies, it 
is hereby dt!c1.1red the policy of the State to institu
tionalile enagy const:rvation in order to enhance the 
availability of energy supplies required to support the 
country's economic, social and devt:lopmental goals. 

Sec. 2. In order to carry out the policy declart:d in 
this Act, thl..! heads of millistries, bureaus. and agen
cit:s or the Government, including those of political 
sliudivisions and government-owned or controllt..:d 
corporations, shall aJopt :1nJ strictly enforce mca
~un:~ , part icularly those that will facilitate and expc 
dlte official action on transactions inv, )lvittg the: puh
lic, to promote the conservation of energy. They shall 
enjolll ohscrv;lil cc of :-.uch measun:s by their oftlcers 
LillO L'lIlp!l>YCl'S through administrative Sillh.:tions. 

Sec. 3. Towards the SJme end and to develop a 
l!lore dynamic ilnd etTl;divt: program for the rational 
u~e or energy, thl:: following acts are hereby prohibit
ell : 

LI) 'nit! importatiGn, manufacture or asst:rnbling 
01' gasoline-powered passenger motor cars with engine 
displacement of ovel :!,HOO cubic centimders of 
Kcrbweight exceeding 1,500 kilograms, including 
; Icces~()ri\.:s , 

(b) The usc of neon lights and electric lights for 
eOllllnercial advertising earli~r than 6;00 o'clock P.M. 
Jnd lh:yonu 9 : 00 0 'clock P.M.; and, except during the 
CllristnlUs st:ason and Juring the Ramadan, the ddib
L'ri.lle use nr UII. Icce~sary and excessive lighting in 
ho . !.!Is, motds, shopping complexes. buildings, stl ~,-.;
lures a Ill! similar commercial eslablishfll~nts as shall 
be delt!rrnincJ by the Ministry of Energy in accord
an ':e with accepted electrical standards and practices. 

(C) Tht;! use of government vehicles for purposes 
other than official busillcss; PrOVided, That in every 
casc, the trip ticket authorizing the use of the vehicle 
shJII be displllJ.d on the windshield or in another 
corspicuous place UII {he vthicle : Provided, further, 
-Illat vehil':': s used by intellIgence and investigative 
agencies 0 f the Governrnen t shall not be covered by 
the foregoing provisu . 

The u:-.<.. · ~!()vemment vehicles 011 Sundays, Ieg.1I 
hoiidays, or (J ut . . ..: regular offiCI:: hours or outs id . 
lhe route 0 1 the o t'ficials of employees authorized to 
LIS,' them, 01 uy any p"!,>on other lltdn such official 
Ilr elllployec, shall, Ul. .s pmperly author~zed . be 
I)("/ltl Jucie evidence ( ) I II',\.! -.dation of this para-

graph. for the purpose of this paragraph, vehicles 
owned by government-owned or controlled corpo
rations are deemed govt!rnment 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 
quality and quantity of the product to their custo
mers. 

(b) To require, at reasonable profit levels, the dis
triL.,ution and sale of alcohol/gasoline or other enerl 
blends in order to increase the use of domestic energy 
resources. 

(c) To set stulldards of energy cOi1surr.ption for 
oil-powered or e1ectric-driven machinery. equiprnt:nt, 
appliances, devices, and vehiCles imporfed' into, manu
factured, asscmbkd 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 
collectil)n of waste oil for rccydil1!:; as fuel or lubri
cating oil. 

(e) To fLX the oil refineries' production yields and 
product qu.a1ity, especially during periods of oil short
age. taking in to account the tt!chllical limitations 
involved. 

(f) To require industlial, commercial and trar.sport 
establishments consuming more than one million fuel 
oil eqUivalent liters of energy illcluding liquid fuels 
and electricity annually to submit fuel and electric 
consumption as well as production and sale statistics, 
in order to I ,operly monitor energy L:onsumption and 
utilization dficiency. 

(g) To set, in consultation with the Ministry df 
Industry , energy use standards for industll ;d, com
lIlercial ,Jnd tLtll '>PL, 1 ,;:.. iablishments, taking into 
account the techllh .il allo economic limitations in
volved : Provldec.i. huwever. That in t he 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 eneJgy annually to employ 
qU.1lified engineers to act as energy managers, and to 
submit energy conservation programs and energy 
audit:>. 

(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~onditioning 
equipment to be installed after January 1, .. 1981 in 
commercial and industnal establishments so as to 
ensure that I..'apacity is not in excess of that which is 
reasonably I\.!quired 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 anergy and relieving 
traffic congestiun: Provided, further, That in fixing 
working hours and working days in the Metro Manila 
Area, the Metro Manila Commission shall be consult~ 
cd. 

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 conserving 
energy and relieving traffic ~ongestion, without, how
ever, sacrificing educational standards; and also to 
prescribe the ~tujy of energy conservation in the 
appropriate grades 01 levels in schools. 

Sl!~.7. The Ministry of Trade, in consultation with 
the Ministry of Tourism and the Ministry of L.lbor 
and Employment, is hert:by empowereu to limit and 
fix the operating hours or business establishments 
whi~h by their very nature have to operate on a twen
ty-four hour basi~: /lrovided. TIlat the Ministry of 
Trade shall require the manuf(\ctun.:rs or dealers of 
oil and electric-collsuming Jevices, equipment, ap
pliances, and vehicles manufactured or sold in the 
Philippiw's to show their Pi duct's energy require
llIents allLi cOI.sumption effiCiency 
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Sec. 8. 'Ille Ministry of Human Settlements is 
hereby empuwered to set standards in accordance 
with accepted engineering principles and pLlctices in 
the usc of builuing materials and the designs for p;-iv
ate offices, commercial, and industrial uuildings, 
which will promote the ends of energy conservation. 
The Ministry, with the assistance of tht! Ministries of 
Industry, Labor and Fmployment, and Ed4cation and 
Culture, shall also maLe plans and find ways to crJble 
people to reside at a convenient dislance from the 
pi.H.:e where they work and/or study. 

Sec. 9. Tlle Mini,! ry of Transportation and Com
munications is hereby empowered to regulate the u~\! 
of motor vehicles so as to conserve fud and relieve 
traffic congestion, including but not limited to res
tricting the use of ct!rtain 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 destinat ions or over certain 
streets during stated hours; or imposing car less days; 
or- requ irlrig the organization of car pools in Si .ecinc 
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 cellificates of roLJd-worthiness befor~ 

registrat;m of motor vehicles; or denying registra
tion to vehicles which do not lIIeet the standards of 
energy consumption set pursuant to the provisions 
of this Act; or setting and enforcing yearly liJilits on 
the number of passenger cars tll,a! are sold and/or 
registered for the first time. 

Sec. 10. TIle Ministers of the various minIstries 
empowered to perform certain acts in the preceding 
sectiolls shall conduct public hearings wilh 1 sixTY 
(60) cays from the date of the approval uf this Act, 
and thereafter issue such rules and regulations as may 
be necessary to implement its provisions. Such rules 
and regulations shall be subject to the approval of 
the President (Prime Minister) al\d shall take effect 
fifteen (15) days after their last publication in two 
(2) newspapers of gener~d circulation in the I'itllip
pines once a week for two (2) consecutive weeks. 

Sec. II. Any person who wilfully violates any 
provisiun of Section lhree hereof or any rule or 
regulatil)n promulgated pursuailt to the authority 
granted in this Act shall, ur('n co!wicti"n, be pu
nished by a fl:ie of not le~ In one til .'.and pesos 
but not more than five thousand pesos, u[ by impri
sonment d not less than one month nor !l!(H(' 'ilan 
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one year, or both, in the discretion of the court: 
Provided. That if the violation is committed by il 

juridical person, the penalty herein provided shall be 
imposed on the official and/or employee thaeof 
responsible for the violation: Provided. further. Thai 
if the violation is committed by a government official 
or employee including [hose in government-owned 
or controlled corporations, he shaH, in addition to the 
penalty provided above, be subject to disciplinary 
administrative proceeaings and penalties: Provided, 
.final/y. That any passenger motor vehicle manufac
tured or assembled in violalion of Section 3 (a) here
of shall, after proper proceedings, be confiscated anJ 
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 provisions of this Act or with the 
rules and regulations issued pursuant thereto, is 
hereby repealed or modified accordingly. -

Sec. i 3. If for any reason or reasons, any part or 
provision of this Act shall be held unsconstitutional 
or inva!id, no other part or provision hereof shall be 
affected thereby. 

Sec. 14. 1nis Act shall take effect upon its appro
val and shall remain in force for a period of five years 
therea ftel. 

Approved, June II, 1980 



CONSEf< \' '\IION 

ENERGY MANAGEMENT TRAINING COURSE 
(Success Story} 

I. INTRODUcnON 

In support of its program to promote and en
courage efficient utilization and judicious conserva
tion of energy in all sectors, the Bureau of Energy 
Utilization has successfuUy 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). The 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 been 
sch~duled on February 27, 1980 to assess the effecti· 
vity of the program :mpJementation, 

n, OBJECTIVES 

The ultimate onjec:tive of the trammg 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 efforts, thrusts, 
and goals concerning energy explora tion, deve
lopmen t and IJ tilization, 
2, To impart to the participants energy manage
ment tools and techniques to enable them to 
desilo!n. initiate and implement energy manage
ment and cor:servation program in their respec
tive establishment. 
3, To equip the participants with various opera
tional measures and practices in achieving fuel 
economy in tlh.:ir respective plants, 
4, To serve as "forum" for "Idea transfer" and 
in teraction on energy management practices, 
5, Create a pool or Energy Mana~emcnt Special
ists that will have a "multiplier err~ct" in dis
seminaiing effective em:rgy conservation mea
sures and awareness at plant Icvl'l :-rnuultimatcly 

Dn a national scak, 

III, PROGRAM DESCRIPTION/METHODOLOGY 

Each training cOllrse is designed for a specific 
target industry SL'ctor hut )!L'nerally, the cOllr<;c (k
signs can he subdiviued into thrcL' modules 11<l1ll"ly' 

A, Devdl}[ltrU'nl and Ener~l' 'f(/f/Q){l'nlcnl [>,'n

pective Module: This part IS ;lIlTlcd at impress
ing un tile participants the current energy statis

tics, the rult's and responsihilities of hif!h ellt;!rgy 
consuming sectors comrlementary to and for 
til(' atLllnmerH of s()(ictal goals, government 
pOlicies/stratcgies to conserve encr1!y and re
duce dcpentkncy on oil. 

B, Man()~emenf Development Module' 111i!l part 
focuses on energy man;lgclllent thenries, pnn
ciplcs, philo<;ophy and practices aimed at deve
loping among the participants positive ;\ttit' 
towards implemenrtng enen~y manai!l'ment L'un
cems in their respective estdnlishmcnts and Illgil
lights on the bencfit~ that can he derived from 
such Ln undertaking, Topics covered amon~ 
others are energy managl'lllent: scope/obJecf
ives!requirernents; cncf) .. ry ~urwy; !!valuation of 
energy saving opportullities: iJnd L'ncfgy moni
toring, 

C. Technical ('nur.\'C' Module' ') il is par! lk(lh 
with the fundamentJ\ and haslL' L'onn'pts rel;lkd 
to energy utiliziltion in Ih ... , pl;lnt and in-pl,lnt 
energy conscrvaflOn practil'l's tl) achieve Itll'l 
economy of typical rlallt'; 111 I Ill' t,lrget indu'>try 
mix, 

Variuus trJining me thodologies wen: lit 1I1/,'d 

for effl'ctivc impiL'nwntatllln TII""c IIlC\lldL' 
kcturt~S hy compL'I,'nt ~pl'~kl'rs, ~rnall )!rt>up 
discussions, plenary <;(''''''' 111\, film "hllWII1;l, 

action plannll1~ exn":ISL'S Jnt! pl.lIlt vrc;lt~, 

lllt' appllL'ation of till'"'' V;Jf!OU<; rn .... tllodtl
lu~k's equipred till' participJnts With the Ill\

lowin!!: 

@ awar~nL'''S of till' country\ lonf.'-krlll ,'lhT 

).!y program as cOTH.:eIVl'd ,Inll ,ksl).!nt'd hv 'Ill' 

Mirlls1ry 01 Fnl'r/!y 

GI carahility tn c.Jl'<;I[.!n "horl-krlll ,I~ wl'lI .1\ 

Ion t'.- tc fill L' nt' I'[.!y (on s.' r,' ,III< I i\ a Illi Ill;) 11 ,I ~'l'

nlt'nl program In 111l'lr r\'''I'\.'cIIH· l'"I;lhll'-,Ii

Illcnh, 

e !L'L'hllltjlll!S to (klerlllinl' ,'Il\'r~v ~;IVln)' I)P

purturlllll''> III ll!""lr r""'.[1,,'.:llv,' [11.1111' 

• 1lI,ln;I;!L'll1l'nt Illois II) ,'y,JllI"k till'"'' ,'n,'r)..''v 

');\\'il1)..' llprOrlUl1l11l'S for r",'cll'llll1l'nILiII<IJ1 III 

I PI' m;1 !1,q,~,'rnl' n I 

" IlLln;I~','Illl'llt ",",il" tl) Illll,kTlh'Ilt, 1111111111\1 

;tlld L'(lnlr(ll','llt'r:.:\ l'(lll'L'n;IIII)IlIHtlL'r,lllh 

DECEM HER I <PI) II 



CONSERV A nON 

IV. TRAINING RESULTS AND EVALUATION 

APron' ~ of Participants 

To date, a total of 304 "energy managers" have 
5uccessfully 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: 

Position Number 
President J 
Vice"President 11 
Plant/Production Manager 55 
Plant Superintendent 44 
Division Head 7 

Percent 
0.4 
3.6 

18.1 
14.5 
2.3 

Supervisor 84 
Administrative Officer S 
Plant/Production/Staff Engineer 94 
Others 3 

TOTAL 304 

27.6 
1.6 

30.9 
1.0 

100.0 

A total of 141 establishments from the indu!
trial and government secton participated in the train
ing courses. In 1979, the industrial sector accounted 
for about 40% of the country's total energy consurrp
tion. Breakdown of inaustry sectoral representatio~ 
is as follows: 

Indwtry Classification No. of Companies 
Appliance Manufacturing 1 
Car Assemblers/Spare Parts Mfg./Dealers 9 
Cement 6 
Chemicals and Phannaceuticals 18 
Construction 1 
Fertilizen 2 
Food & Beverages 23 
Glass & Ceramics 5 
~m~r 4 
Meta! Working & Machine Shop 3 
Mining 4 
Oil Refineries 5 
Power and Electric Gene~ation 7 
Pulp and Paper 2 
Rubber & Rubber Products 3 
Shipping 4 
Sugar Millers and Sugar Centrals 18 
Textile ]0 
Transport 1 1 
Others (Ministries, Government 

Agencies) 5 
TOTAL 141 

B. Faculty Members 

FoUowing is the list of resource speakers for 
the training courses: 

Vicente R. Abuyuan 
PiUpinu SheD Petroleum Corporation 

Arturo Alcaraz 
Phil. Nation&! Oil Company 

An tonJo Ancimo 
Mini&lry of Enel1Y 

Uorente Bartolome 
Engineering Deyelopment Corporation 

Hermclando A. Bauza 
CallU (Phils.) Inc, 

Rufo S. Bernardo 
Pctrophil Corporation 

Emnlo G, Binl.8 
National Power Corporation 

Josie Blanco 
Petrophil Corporation 

j,Jme R. Camacho 
Manila Electric Company 

Eduardo Q, Cenela 
U,P. Inatltute (or Small Sc.u Indulllie. 

Col, Arturo Cutro 
MinIstry of NaUonaJ DefeflJe 

loilo M, Corte I 
Vluyan Electric Company 

Andna D, Dominae> 
Dymtica. Inc, 

ElIot T. Escano 
~Iopment Academy of the Phila. __ 

Pablo Gebriel 
Adal1lson Uruvenity 

Eduardo F. Gambol 
Jlh.Wppinll Sugar CommJllion 

Prof. Ruben Garcia 
u.p, College of Engineertna 

Antonio A, Gimenez 
Delta Moton Corvoration 

Pnnc:Uico P. Jover 
Board of In¥eStmentJ 

F I'lIfICiI M, 1..0 rille 
PNOC·Energy Development Corp. 

Gary S. MaJwiv 
MWBtry of Ene!'llY 

Mario M. MencLu 
Manila EIoctr!c CompMY 

Dominso S. Mendou 
Mapua Inlltitute o( TKhnoloilY 

Florecito S. Nayarro 
.Bureau of Energy UtiJlution 

hdeuw R. Rcbong 
Phil. CeDophllUl Film Corporation 

... _! m.l-~_ D!_ I. fRDJ4 £d..IIIIP'(J "'-IV, ••• 

Project Stl, Bllbara, Clvite 
Tonw M, RJz.o. Jr, 

Petrophi1 CorporaUoD 
Fernando S, Serra 

Ford PhilIpplnea, Inc. 
P. R. ShrInlYll5lJ\ 

AJian Productivity Orpnization 
Mm:elino Q, Soriano 

PNOC - Energy Devel0p' .... nt Corp. 
Uto Supangco 

~dofTnuuportation 
Dr. Emmo N. Terrado 

Bureau of Energy Dewlopment 
Cesar Valbuena 

National Econ. [)oy. Authority 
Eiren Vargas 

Mobil OU Philippin.,., Inc, 
Engr. Pedro Viray 

National PoUution Control Commission 
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Co Energy Management Association of the 
Philippines 

. As a result of the ruOtessful imPI!!:t of the training coune on 
the partieipsnu, they organized and registered with the SI.lc\lritic~ and 
Exeha~e CommillSlon, the Energy Management Associaliun or the 
Philippines (ENMAP), a non-stock, non,proflt body which aims to 
accomplish the following objectives; 

.. Oiuembtatc energy conservation plans, information lind tech
naque. among it!! members. 

• Serve as "forum" for "idea tran.fer" and interaction on the 
enersy manqement practices. 

• institutionalize energy manqement and conservation prat'
tice! in the industry sector. 

• Provide memben, in cooperation with the Bureau, adequate 
and updated techniques thN conlu/tancy on errective energy 
manqement in their respective establishment •. 

• InvitCi in cooperation with the Bureau lind the Development 
Academy of the Philippines (DAP), technical expert' (local and 
forelp,n) to extend consultancy services on mellY oonsrvation 
techniques. 

Nine members or the Board of Directors were voted from among 
'Whom the foUowin8 officers were elected: 

VIce-President 

Treasurer 

Auditor 

ALBF.RTOT. ABAYA 
VP Manuracturing 
Atlantic Gulf and Pacific Co. "f 

Manila 

PACIENTE R. REDONG 
Chief Engineer-EDi',/Maint./ Aux. 
Phil, Cellophane FUm Corp. 

OSCAR O. BRUCE 
Energy Specialist 
San Miguel Corporation 

BRUNO DE LA CRUZ 
Technical A~iawlt to VP 
Phil. M.tch Company 

VICTOR T. FRESNOZA. JR. 
Production Superintendent 
ptanten Products. inc. 

The other four members of the Boud of Directors are as fol-

ANTONIO A. GIMENEZ 
AVP-Manu(acturins 
Delle Motors Corporation 

CONSTANTINO DERECIIO 
Plant Managtr 
hertel( Industrie" Inc. 

JOSF C. CABURIAN 
A~,t. Manager and Engine~'r 
Marm1an and Company 

CORNFlIO F. CARLOS 
VP Plant ~1ana~~r 
Ford Phil", InC'. 

D. General Reactions/Comments: 

To a~se~s the effectivity of the traininp: course in lI"partin!! 
knowledge and 'kill~ on ener~ management and comet.ation, two <t~t~ 
of traininll evaluatton technique, ~re employed: fir,t1y, the cvalua· 
t!l'n on ,uhJert matter and effectiVity of the lecturer and ~condly, the 
evaluation of the Uainm!! a~ a whole. In addition, the evaluatIOn further 

CO~SER\ 

.mlicil~ ,u~e~tion (or unprovcmcnt, of l'O\H~ dcslI!O and it' 11111 

tation. 
The ~rildu3tl" or the training cllur\C \'rnpha',vcd 'II\' Jl·,:"rnr .,,', 

ment, ~cnerated hy tiu: 5-<1ay training 1·lIur\C~. "ft:w .mmenl, ". co.' 
a., rollow~; 

e It is timely, 31'rrorriatl.', , .. '" ;7n'henslvc, very intnc'l ",~. 
inrormative, reJevllnt. appl,,;ablc. cnli~htenlr1? "nll ",4)tival,"~. 

• A major thl'U~t in the llnl10ing concern 101 .,veraJl rn.'rgy 
devrlopment, utill7.alion and manal(cmenl. 

• Acknowledgment is c'(tcnded to I!; 311rc,lIl of Energy "1.". 
zation of the Minl~try of ,. ncrl(Y and the I'ruuuctivity Oev"J, 'r' 
ment ('rnter of thc Development Acad(,IllY of Ihe Philippinl" 
for the ruecc~1ful implementation of the traininl( cour~. 

• The Bure3u of Energy lltili73!ioll ~hould ~athcr !uccc~~11I1 

encrgy~vinll ideas, device'. literature, .1nd inventIOns, f(lf efkc
tlve di~mination to indu~try a~ well u olher u'<t"n of rnfrJ1V 

• BEU should conduct advance Ct)ur\C1 to gradUAte, "f tIm 
program. 

• The Energy Management Trnininl( ('our<e ~hould be an ('nt!· 
~s. on-going program or the' government. 

• BEU should monitor the progre~s of the enerlC)' conwTVOI
tlon pr08ram of companie' that have partil'lpaled in the remln", 

• 8FU should conduct I publiC' inf"nnal'(,n campaAJl:TI on how 
to con!lerve energy. 

V, PROGRAM FOR 1980 

For 1980. i;1 addition to the two Iraininp. 1"""'IC\ 1Ched"l .. d In 

February, the Hureau of EnefllY Utilization i ..... ·heduhnjt annth!'r 
!lerie~ of training cOUr'le5 which will include hoth h:nic and advan('cd 
COUf!leS. 

On the part of the ENM AP, thj~ a~\Oda'i()n ~h8Tt" a I!reat r"" 
pon'libility in ~iving mpport to the government pro,.:ram aq fllr a~ d t'i· 
dent wd judiciou, enerllY utU17.ation j~ com"crne<! 111U~, in VIew 01 Ihl~ 

task, it planl to extrnd oon5ul!am'y ~rvICC' to IntI'Te'ted cnmp~"I~' 
on enerp:y man~ement in coorcratl0n with the Bureau of elH'rr,y 

Utilization. Furthermore, it Ilho plll1ls to conduct adVanced l.ncf)(Y 
Management W."k,hops/('onfcrcneu 8mong the rnem~r~. 

LIST OF PARTICIPANTS 

Renato B. Ahan 
Paper Ind. Corp. of the Phi)s. 

Ricardo R. Abarro 
Petrophil Corporation 

Alberto T. Abaya 
i\tlantic Gulf & Pacific fo. of Manila 

Cipriano L. Abe~amis 
N:;tional Power Corpora! ion 

Rogclio fl. Ahuloc 
Vitarich Corporation 

An tonto T. Acepcinn 
Fortune Crlllent Corporation 

[)ani)o K. Africa 
Mead Jnhn~lJn Phils. Illc 

M:lrlial r. A!(uirre 
Phil. Sinter ('nrp 

Raullto T. Alco<;cha 
Pepsi-cola Bllllhng Co "r the 1'1111<;. 

Pacifico I). Ale<;na 
Phil. ~1atch Cn Ii" 

Carmcln L. Alier1l1(1 
Holland ~1"k I'r<)duct~. Inc 

DECDWER 197<1 1\ 



COAL 

Phil i ppi nes 

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. 

r~ost of the coa1 is sub-bituminous or "bro,,"m coal II which averages 

only 6,000 BT per pound and ;s reportedly delivered "dirty" (with an 

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 consumption is almost entirely restricted to power plants, there is 

a direct relation -l-,.. .fohn " ..... ow-l- h ;", .... , .... ,..+"'; ,..,' t\l demand 
I..V I.. 0;:; '::I' "'" '" 0;:;'<:;"'" I\,. J • 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 Table 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 throu~h 

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 ;s proximate and equally substantial. The move is meant to 

encourage the private sector to participate furtner. 

By 1985 total power generating capacity of the National Power Corporation's 

coal plants is expected to r~ach 720 MH~ 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 

rne-mil1ion-ton-a-year cement plant is scheduled to start its operation which 

will require an additional 75,000 metric tons of coal, brin9i~g 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 ;,mbalance 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 milliO:"i 

metric tons, cat~gorized int0 proven (175, million metric tons), indicated 

(155 million m~tric tons) and pot~ntial (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 55Cl 

mill i1n metri c tons by 1985, wi 11 in the long run ease thi slops i ded 
-

supply situation. In sum, the Philippines is more interested in coal 

component's upstream topics such as coal development than in the combustion 

technologieso Specifically, their interests lie 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 stimuldte 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 eigh'c coal tenninals and the purchase of the 12 marine 

vessels. He said the 'KA envisages lIa network of infrastructure for the 

transport, receiving, blending, storage 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 .necessi'ty 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. 

Tlaoqu; said that for 1982, the Philippines will import between 700,000 

and 1 million tons of coal mainl.y for blending purp-oses--CImt-partly to make 

JP for the exp~cted shortfall in domestic coal production. The Bureau of 

Energy Development (BED) projects 1982 production ~t 515,000 tons. Demand;s 

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 ;s also good 

judgment to spend simultaneously for the upstream sector. 

If exploration funds continue to be scarce, domestic supply of coal will 

a lso grow at a pa i nfull y slow P<!ICE. On the other hand, +he Pl-bi 1'1 ; on government 

spending for the logistics systf~m 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 lmil1ion 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 

I 

++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 potentia-l-reserves a 
few years from now. 

Table 2 

Coal Production and consumJtion for Energy Use 
(Metric Tons 

1st Qtr. 
1978 197.9 1980 1981 ----

Producti on 254,515 263,126 328,346 94,776 

Consumption 265,282 232,780 281,226 72,770 

SOURCE: Ministry of Energy, Bureau of Energy Utilization Quarterly Review 
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Table 3 

Philippine Electricity Generation by Power Source 
( Mi 11 i on Kwh) 

1980 1st Qtr. 1981 
Amount % Share Amount % Share 

Oil 

Thennal 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% 

Geothennal 2,049 1 '-A~C- 692 15.5% 

TOTAL 18,032 100.0% 4,466 100.0% 

Source: Ministry of Energy, Bureau of Energy Utilization 
Quarterly Review 
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Res i denti a 1 

COlllme rc; a 1 

Industrial 

Ut11ities own use 
and losses 

Other 

TOTAL 
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Table 4 

Electric Energy_Consumption by Sector 
( Mli n on Kwh) 

1979 1979 
Amt. % of total Amt. % of total 

3,081 23.7% 3,669 20.3% 

3,168 24.3% 3,484 19.3% 

4,713 36.2% 6,672 37.0% 

1,243 19.9% 3,026 16.8% 

230 1.8% 1 ,181 6.6% 

13,014 100.0% 18,032 100.0% 

1st Qtr. 1981 
Amt. % of total 

1 ,027 22.9% 

I 819 18.3% 

1 ,502 33.6% 

773 17.3% 

345 7.7% 

.-.- . 

4,466 
I 

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, dendra-thermal plants, mini-hydro and photovolta-;c cells. 

Full-scale or pilot projects are underway in all of these areBS. 

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 aheaj 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 b/ buying petroleum and 

re fin i n g it. 

Dendra-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-Conventi ana 1 Energy of the Mi ni s try of Energy had 

planned a pilot dendro-thermal p"lan 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 scales but it may already be cheaper to partially 

electrify small isolated villages with photovolta;c 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. EtJERGY COOPERATION 

Preliminary Report On Possible Second Energx Project 

by 

Dr. Robert F. I chord, Jr. 
Energy Advisor, ASIA Bureau 

U.S. Agency for International Development 

This aide-memo;re presents my preliminary conclusions on possible 

cooperative activities under a second ASEAN-U.S. energy project based 

on Illy discussions with officials from all five ASEAN countries and the 

Secretariat during the period January 19-February 18, 1981. greatly 

appreciated the preparations made and courtesies extended by ASEAN 

governments and other institutions for and during my visit. I welcome 

ASEAr~ reactions to these ideas, which I shall be discussing with my 

colleagues in Washington and in ~he field. 

Energy Policies and Programs in the ASEAN Countries 

found a number of common elements in the energy policies and 

programs in the ASEAN countries, although the energy positions of 

indivldual countries vary considerab Oly. Among these common elements 

are the following: 

(1) plans and prolJrams to reduce fuel oil use in the 

power sector through the development and utilization 

of indigenous and imported coal/lignite l 
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(2) efforts to develop and implement policies and 

regulations 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 ·, .. le ASEAN Economic ~1inisters 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 tmo.Jard 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 information exchange in the research areas 

covered in this proposaT 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 I was not able to arrive in time for the COIME meeting in 

Kuala Lumpur, but hope the followlng project concept will also 

respond to (DIME interests. 
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Possible Concept for Second ASEAN-U.S. En=ro.y 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 

National programs to assess, develop, ~nd 

utilize coal/lignite resources are placing heavy demands 

on technical and managerial personnel 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 utilizatior. of coal. 

Interest in this area was expressed by all five ASEAN 

countries. One possibility would be an inten~ive 

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. 
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(2) 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 substantial 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 in promulgating 

Building Control Regulations that requires all new 

buildings to attain an "overall ther'mal 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 

regulations . 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 inten~st in 

thi s area. 
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(3) RD & 0 on New and Renewable Eneray_ Technoloaies 

The ASEAN Proposal on Non-Co:lventional Energy 

Research identifies a range of energy technologies for 

RD & D. Given the limited resources available, it would 

seem wise to focus our effort~ 0n 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, b;-Jas, and biomdss 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 e~aluation 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 in Malaysia, 

Thailand, Indonesia, and the Philippines. Countr~es may 

decide to concentrate in a particular energy source 

(e.g. solar) and technology (e.g. photovolta;cs) or 

develop a comparative demonstration of two or more approaches. 
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The U.S. Solar Energy Research Inst'itute, which is 

currently ass~ssing solar pumping systems/components 

and developing a test facility, ;s suggested as 

technical manager for this activity. 

Projected Budget for Second PrQiect 

A.I.D.ls estimated resources for the second project are 

$1 million over two years. Below is a possible breakout of this 

amount 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 suggestej 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. 

Possi ble Project Budge~ 

1. Coal Training $ 200,000 

2. Energy Conservation in 
Buil di ngs 150,000 

3. Demonstration of Water 
Pumping Technologies 500,000 

4. Miscellaneous 150 1000 
$1 ,000 lOOO 



·PROJECT DESIGN .SU~~ARY LOGICAL FRAMEWORK 
P'ojoc' T;.l., It. Numbe<:. Energy Cooperntio\1 In Development 4<)8-0272 

NARRA livE SUMMARy 

p,oc~o," 0' Seoc1",r Ceol: lh~ bt~nd'u Ob,f'ctive '0 
.... ni<.n this pro.itcf Co.n1,ibvtl2ls.: 

To decrease tl,e dl?pendence of 
ASEAN c0nntrles on petroleum as an 
cn(· q.::y ~oul"CC .. 

OBJECTlVEl Y vERIFIABLE 1I10lCATORS 

A decrease in the Cllr-rent and 
projected growth in petroleum con
sumption. 

P·C'I<tct Purpo,e: J Con.dirton, thot will i~dicote purpose has lu:en 

Tn encourage sIIbst i tut ion of coal I achl .. ~<i: End 01 P,ol~d status. 

for oil in the power sector, to increasell. A program to assess and deve19P 
thl? cff kiet1cy of ent'r~y II!'e in building Indigeous coal re!'ources in plact 
oud (0 develop and applv alternative in ~ach country, and coni con-

('ne rl:)' sys t ems for pllmp! IIg wa tel'. I ~~;.;~~n techn Iques under a<.t ive 1; 

2. P" llcles in place to p.romote ener y 
usc efficiency, and architec~, 
builders, etc., gw~re of and re
spnnding to the need to conserve 
encrg~' when t:ley design and buH d 

I 
n~H hultrlfngs. 

3. Demonstrated ability to onalyze 

e nergy pun.ps. 

O"lpuh: 
. 1. Incre~sc expertise 1n coal/lignite 

Magnitude 01 c..!pust: 

develnpment and utilizatio~ 
2. Prnl: r" ",s :r nd crit"ri .1 to analyze 

the c n st i ener~y s aving pot ential of 
"lt e ~natlve policyit('chnicai. approacl ,s 
desl Rned to increase efficiency Sn 

I. Six participants from each of 
the five participating countrlr . 
trained tn the technical, eco
nomic, and environmental 
feasibility o{ coal cornbusticnl 
substitution, 

C'llcr~y usc. 
). ,\dapt. te s t and evaluate alternatives 

to centrally generated electricitv 
for rara! a.eas. 

~.(Ir·lJts: 

AID-Funded: 
·'echnica!' Assistance 
Eva 1 u.~ t fon 
Cone in~ency 

lIost Country Funded 
---y;;('l, Ass I stance su!,pon 

(SOOO) 
~7 

15 
138 

434 

2. A co~puter program developed 
and tested to provide informa
tion to policy makers "nd the 
building services community on 
energy effjcienc~ 

J, Three test sites powet:ed by 
photcvolraic cells, anaerobic 
digestors, and biomass gasil1er" 

Implementation T Q'gcl IT y~' and Ouanl;ty) 
1"'£-S2: Three 11\ contracts signed, 

one in each tar~et area; traln~l~ 
of coal substitution participate 
c","pieted. 

FY-SJ: Solar demonBtrat1.c~. sites ! 
constructed and operational; I 

computer program tc !:lL1SUl:e enerr,y 
eff!ciencr ~est;ned '!'.I, I 

FY-8!': Sclol: .;on(erenc., 1".lJj _. 
comDuter ?ro~ram tested and 

MEANS OF VERIFICA TlON 

Nat l.ona1 Government. Statistics 

1. 

2, 

1. 
2. 
). 

Documents related to tl'le establis 
ment and/ol: implementacion of 
such a progt-am, 
Policy paperN, technical articles 
"uhlished statements, sr.atist1<.;s, 
and conversation with industry 
;:el're:sentatlyes. 
Goyermnent t:ecQrds or documents, 
cpnversat!on with r.ov'~ offlcials 

Train~ng records 
rrnje!t records, observation 
Project rec~rds, ohservation 

'----------"'"-------- ----.- ---" .. --...,- -----....... - .. ..-.~~-.----~---.... -----,---~~ ...... ...-.-... -----_. ----

'0 F ,, __ 8_4 ___ _ 

Totol U S Fund.nll $1.OO~.O~~ 
DOlft P'epafcd: Aug.. i ,31 

IMPCRTtlNT ASSUMPTIO:IS 

A\1t.imptiofts '0' od",e ... in9 goollatgel, : 

Thnt alternatives to petro
leum can be identified and 
developed at a Iwee sign1fi
cant enough to imp .. Kl on the 
rapidly growing defll<lno ror 
energy. 

AS1ump1ions lot oc}.ie"ing putpose: 
- That host count ry SUvcl'lIlRenl 
officials arc receptive to al
ternalive energy/ energy s.lvlng 
proerams, and that these progran& 
do not present sign i ficant 
financlal/s()("I"l/c ,,1.tural burden 
on implernenters/heueflclaries. 

A",ump'tons 'or gc::hieving outputs: 
That <ll'pr<'pdate individuals 

can be !dentifled and released f~ 
trllining, counterparts and support 
facilIties l dentified or estab
lished, and needed sites and/or 
services obtaIned. 

AssumpJions for pfo'Yidil\g inpuu: 

That qoalified organizations/ 
individuals can be identified 
and contracts negotiated. 


