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L, the PM.J.4'>ines, the tem mini-hydro refers to systems 

with develqmental capacities of 10 f.lf or less. S\m1eys are not 

yet CCJ11>lete, blt ~ potential of this size range has been 

esti.JN¢~ to be in excess of 5000 lilf. 

Mini-hydm plants have been installed in the PhiliE¢nes in 

small IUllbers in the early 1900's. Ho.lever, it was only in 1947 

that a oooc:erted effort was made to develop the encmnous potential 

offera:l by our small streams. 'lbis programne was short-lived 

because large oil-thennal and other power plants muld SUR>).y cheap 

electricity. ~icn costs frail dozens of xenol:ely located 

snail sites were also prcilihitive. 

~ rural electrificaticn programe was intensified in the 1960's 

with the creatiai of the Electrificatiai hhinistrciticn (1962) which 

subsequently becane the Naticmal El.ectrificatial Mninistraticn 

(1969) • '1he primacy ci>jective of the NFA was to urdertake the rural 

electrificatiai pn>grmme ai an area a:werage basis With the electric 

cooperatives as the primacy nedi\lll. 'lhe prograaoe aimed to achieve 

full electrification of the comtty by the em of this decade. 

When the oil crisis stnc:k in the 1970 's, Oller aie millicn 
• 

rural cxmsuners were receiving pcwer under the rural electrificatiai 

programe. !it>st of that power was generate:! using oil, either fn:m 

the plants of the Naticmal Paier Coqx>ratiai or fmn small diesel 

units amed by the local electric oocperatives. Its a a>nseqUIE!!lCe, 

the price of electricity in the COW'ltryside was rapidly be::aning 

prahil::>itively expensive. 9nall industries using electricity begun 

to shut down. The qOU'ernnent feared the setback of its haitl won 
gains in bringing modernization am ea:>ranic developnent to the 

rural areas. 

Faced with a mounting crisis, the cpve.rnnent directed the NFA 

to assist the electric cooperatives in the developnent of indigenous 

and rerlP'#able ene%tJY resources. This was aimed at makinq the electric 

cooperatives self-sufficient in energy and to mJ.nimize the delays 
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caused by the enE!r9Y crisis in the atta:innent of the electrifi

catiOn goals. In response to this directive, NFA iq:>l.emented the 

mini~ and ~thennal programies. 

of: 

The PhiliWine Mini-H};:'ro P1o;JrC11111t:: has the pr:imary objectives 

1. substi.tutiD,;J for oil-based electricity generation; 

2. stabi H zing and reducing if possible,· the price of 

electricity for the rural oonsuners; and 

3. establishing Philippine manufacturing of mini-hydro 

equiprent. 

Several plant developnent guidelines fl.Gi fran the ~ 

lishnent of t;hese d:>je::tives such as: 

1. A J:XMer plant will be established only if generation 

costs will be equal to or less than exist.in&; electric 

grid rate. 

2. Power plants to be developed will be synchroni7.Sd to 

island-wide grids. In this way, max:imLJn power po

tential can be reali7.Sd to minimize generatioo costs. 

3. '!be pcMer plants will be cwned ani operated by local 

rural electric oooperatives. '1his latter oonsideratioo 

results in decentralized managE.'Ylerlt centers. 

4. '!'he power plants are Philippine designed ani blilt. 

Ultimately, ead1 will be furnished with Phi.liwine 

made equipnent. 

Wicll these basic ooncept.s, the prograrme was established in 

1979 '#i th an initial plan of installing 300 Mi of capacity at aboot 

240 power plants by 1987. 

PI'ogramne Planning an:i Implementation 

'l1le following o:a.""ganizations Uninister the implenentatioo of 

the Philippine mini-h~ prograrnne: 
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1. National Ela:trificatim ldnini.stration 

2. Electric COqeratives 

3. ED)ineerinq OJnsultants 

4. Ccnstnctim C.cntractors a.ni equipnent suppliers. 

Inevitably the divisioo of tasks ammg these groups involves 

sane overlap. Duplicatiai and friction both occur; bit not With 

CJreat frequency oor intensity. On the wh:>le the ~ is 

fletible ard respn;ive. 

NFA' s involvenent covers the whole developlent process. NEA 

ooontinates with the oooperati.ves and the local A&E in the caduct 

of inventories of p:Jtential mini-hydro sites. Somcing, allocaticn 

and disbJrsenent of turds are also the res(.Disibility of NFA. Plans 

are made for a certain periai,, say five or ten years ard certain 

targets are set. Projects are then prioritized a.ni sc:hB:luled to 

fit these targets. 

NFA ccn:lucts the feasibility stu:iy which is the prereq.lisite 

for the loan applicaticm of the cooperative. It also reviews the 

studies and designs made by the A&E fi.Dn.c; and supeNises and moni

tors project oonstruction. 

To facilitate the implenentatim of the progrcmne, NF.A cxniucts 

tra.in.inq oourses to the c:ooperat.ives to enable tnen to identify 

potential sites, gather preliminary data and ooosequently, operate 

the plant. sane of the courses being cxmiucted are data gathering 

and site selectiai, ex>ntract aininistration, plant operatim a.ni 

maintenance, ard accaintinq sy;tens an:i ptoce1ures. 

The 120 rural electric cooperatives provide the management. 

centDeS which administer much of the pr.!.grarme. With their aware

ness of the local cxnlitiais a.ni close contact with the people, 

the ~atives are in a superior positim to identify potential 

mini-h}dro sites a.ni collect the prelimi.naxy data needed. Sin::e 

the cooperatives hire staff locally, they pay wage rates usually 

way below those paid in Manila. They also dissaninate infomation 

to alleviate the fears of the rural popi.latiai on the possible . . 
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adverse effects of the project (such as flocxls and relocation 

of people). Negot.iaticn for the ~iti.oo of right-of· way is 

al.so 00ne easily by the cooperatives instead of outsiders like 

the cootractors. During the oa:\Stncticn, testing and ocnmis

sioning of the project, the cooperative staff are al.laa:l to 

cilserve and faniliarize thsnselves With the operaticn of the JXMer 

plant. 'Ibey are al.so trained by the CalSUltants and equi.pnen't 

suppliers to enable then to operate the plant after it has been 

cx:mnissiooed. 

A nmi>er of private Phi.l.iR>ine ooosulting_fims provide tech

nical services to the a:operatives and to NFA. These fims are rela

tively la.xge am can m::bilize the requirEd mnber and type of per

soonel. To facilitate the inplenentaticn of the progran, adjacent 

areas or re:JiOOS are assigned to one f inn. '!'his enables th!m to 

investigate nearby sites and detemli.ne the best site to be~ 

loped while cordu=ting the study of a particular project. 

~lti.r¥J fi.J:Jns work with NFA and the cxxpratives on a ccn

tract basis. With an assurance of ex>ntinuing assigrment if per

fcmnance is maintained at a high level, these fi.ImS can develop an 

experienced cadre of perscnne1 who koow the specific needs of the 

programie. 

At present, ?E\ is impl.enenting the mi.ni-h}dro program1e with 

the assistance of its ~house ca1Sultant, the Norconsul.t, A.S •• 

The tasks of the Norc:cnsult, A.S. inclllie the revieir of plans an:l 

stu:Ues made by local A&E fil:ms and buildinq up the capability of 
NFA in implsnenti.ng the progrcmne. Towards this en:i, they cx:n:iu:tai 

a saninar~rkshop cn planninq and design guidelines for mini-hydro 

which was participate:i by local A&E and NEA staff. Prior to their 

selection as NFA ~hoose consultant (un:ier .ADB), Norconsul.t worked 

with NFA in 1979 (un:ier the grant fran the NoIWegian ~erc'J f;Jr In

tematiooal Developnent). 
• 

'!be Philippines has a very strcng oonstruction industry. There 

are a nunber of private contractors capable of oonsttu:ting mini-hydro 

projects.· Hence, project a,,nstruction is not a prci>lan. Nomlly, 
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the respaasibility of Philippine contractors couers the haulinq 

and delivery of equipnent to the project site, oonstructiai of . 
civil ani electm-mechanical works, installat.icn of equipnent, 

and testing and cxmnissialinq. 

Cal1:xactOrs are usually baSed art:side the project area. 

lihenever possible, mly key pem:>nnel are bxa.lght to the site to 

amninister the oonstnx:tioo 11«'.>Xk. The rest of the staff/labor are 

hi.re:i locally, generatinq eq>loyment to ti2 rural areas. 

The plans are to develc.p the mini-hydro programie relying as 

llllCh as p:>ssible oo inliqernJS reswrces and eXpertise. At the 

start of the progranne, ther~ is a heavy reliance oo ~ 

equipnent. But as the programe matures, local manufacturing will 

have the opporbmity to develq> their technology am expertise. 

Hopefully, the Philippines will have established a viable local 

mini-hydro Wustry capable of meeting Philippine needs after the 

first {ilase of the programie is CCJll>leted. 

P!ogrcmne Status 

In line with the initial 300 HI programie established in 1979, 

the NFA, the electric cxqJeratives and the local OCl'lSul.tinq f~ 

work hard in hard in the c:xniuct of reconnaissance smveys aRi f ea

sibili ty stulies of the potential mini-hydro sites. As of 1982, 

feasibility stmies for 95 sites with an aggregate capacity of 

131 M4 have been o:::mpleted. Based ai these stmies NFA awroved 

t."le loan applicatiOns of the electric exx>~tives for the develop

ment ~f their respective p:>tential mini-h}'dro sites: 'lhese loans 

arrounted to rl.851 M (over $90 1-1). Purchase orders for 77 sites 

(100.2 *) were iss"ued to British, Chinese, French am local equip

ment manufacturers. Of these, 14.4 l+l for 13 sites have been ins-

talled. (The descripticn of these plants is sham in Annex I). 

Since most of these equip:-.ent are pIOCUred through loans nego

tiated during the early years of the prograrme, they are new ready 

for installa~on. With the present ecx>nan1c a>Biltion of the ~try, 
however, locAi funds for their installatiop are very limited. 

' 
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The thrust of NFA nai1 iS to seek fun:ling for local CX>St 

ani the review/updating of its canpleted stuiles for mini-eydro. 

In the electric enexgy sector of the Philippines, there are 

two cpvenment agex:ies mainly respalSible: the Natiooal PoNer 

Coqoratioo (NPC) am the ~. 'lbe NPC is re&pcrlSible for the 

~tioo and trcmsmi.ssial of electrical energy. The distril:utioo 

of electricity is undertaken by the ele=tric cooperatives, the 

Manila Electric Canpmy (MERAICO) , other priva;e systE!llS am sane 

Jlllllicipalities. '!be NFA provides financial, ~ an:l techni

cal assistance to the rural electric ooc:p!Rtives. It is also a 

regulatory agency tl'-.at grants electric franchises, establishes rates 

and supervises the operatioos of the exx>peratives. 

At the em of 1986, electric grids ccwer alJoost every major 

islard, linking together all the municipalities. Al:xJut 48 percent 

of households have been provided with electricity, co.•ering 57 per

cent of the villages. These villages are located in 92 percent of 

the municipalities in the oamtzy. 

The developnent of eB!r9Y resources and electric grids were 

first caicentrated oo mainl.am Luzon ani Mirdanao. There was also 

a heavy depenience oo oil until the oil c~is in the 1970 's. The 

table belcw shows the sources of ela.."trical energy as of 1986: 

Energy Source 

Oil/Diesel 

Hj'dro 

Geothe..mal 

Coal 

Non-Calventional Sources 

Total 

capacity (Ki) 

2699.9 

2142.3 

894.0 

534. 7 

191.l 

6462.0 

::=s•===• 

Energy Gen. 
~E) 

13.74 

10.46 

7.93 

4.51 

1.97 

38.6! 
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Of the 2,142.3 Kf tDt:al capacity of hydrop::Jwex' plants, 20.2 !Ii 

(ab::Ait ooe percent) are mini-hydro. 'De data on the plants installed 

under the old mini-hydro progran11e are not a::mplete. Ckll.y five plants 

under the NPC ard the 13 plants cx::q>leted under NFA are inclmed in 

'!he draft Medim-Telm PmJ.iHrl.ne Develqment Plan for 198i-

1992 stOiei a rise in the inligemus etrer9'J suwly mix fran 48.9. 

million barrels of fuel oil equivalent OftBRE) in 1987 to 64.0 

>t4BFOE in 1992. 11le ommilative installed generat.iDJ capacities 

of pJWer plants will expand fran 6,546 Kf i.'l 1987 to 7,ll4 llf in 

1992. Nonccnventimal elleX9Y will be CXl'ltriJ::ut.i 40 percent to 

total inligencus ~ by 1992, rechx:ing the oil import depen

dency ration fnJn 49.4 percent in 1985 to 47.2 percent in 1992. 

During the initial plans for the mini-hydm pmgri11111e, a 

target of 300 Kl was set. However, becmme of the limited turds 

available ard the low cost of fuel oil in m:id-1980 • s, the target 

was nduced frail 300 llf to 100 Iii. Hence the share of mini-h}'dro 

plants to the total installed caplCi ty wo.iJd be 1. 50 percent by 

1992. 

'lbe 100 *mini-hydro plants a;pear to be negligible as ocm

pare:l to over 7,000 Kf total installed capacity by 1992. However, 

mini-hydro plants are located mostly in snail islanis, which are 

oot reached by JXIWer f:ran bi<]91U plants. Usually, the ally alter

native source of power in these areas is oil-thell11al plants. The 

high oost of fuel makes the cost of power very expensive to the 

people in rural areas. This also adds to the problems of finarx:ial 

viability of the cooperatives, With the efficient operatioo of mini

hydro plants in renote areas. the people are assure:! of cheap ard 

reliable power which is free f ran foreign exchange risk an:i world oil 

supply shortages. 

DCHSTIC PRJX.CTI~ OF MINI-HmR) B,JJIPMENl' 

In respaise to the directive of assisting the ~ic coope-. . 
ratives in developinq their mini-~ potential, NFA met with local 

I 
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manufacturing firms and foreign equipnent mawfacturers ard SlJEr 

pliers in 1979. 'n1e local fi.mls were briefe:l on the d:>jectives 

of the programe and the possibility of manufacturing the require:i 

equ:ipnent, to expedite the implaneritation of the pmgrame. Dis

OlSSioos were held with foreign manufacturers for the supply of 

mini-hydro equipoent an:1 the P"JSSible joint venture. with local 

fims. Of the manufactmers fran the United States, People's 

Republic of Olina an:i ~, it was CXJnSidered a:ivantageous to 

have a joint venture with Oli.na because of the follcwinq reasons: 

1. China's experierce in the installatiai am CX>llStr\l::tiai 

of small ~ plants in the last three decades 

2. installatioo an:! oa'lStructiai of mini-h}dro facilities had 

been carried in China at the Villaqe level, while U.S. 

an:1 El1Iqlean installatia'5 usai skilled ] atoJr and 

trained engineers. Olinese sets ii) smaller capacities 

were considered more ac:Japtei to Philippine rural ccnli tioos. 

3. the manufacture of snaller sets in China had been carried 

out at the camame (snall/medi~sized irrlustry) level. 

Employment of the Qtinese techmlogy will make possible 

the establishtelt of several dispersed mini-hydro plants 

in the oountzy, in line with the policy oo industrial 

developnent. 

4. the lOi cost of Chinese equipnent justified the efficierx=y 

·trade-off. 

'l'he Minister of Irdustry then recu1uierded the follaiing: ex

ploration of the establishnent of a joint venture mploying the 

O.i.nese tec:hmlogy oo mini-hydro before entering into any ac;ree

ment with a U.S. or European oanpany; that «JUip;ent be inp)rte:i 

in the meantiine, fmn most cxmpetitive sources for each particular 

size needed; and that the primacy responsibility for the e>cploration 

of such venture with Olina, as well as the specificatioos and eva

luation of sets to be iqx)rted, be assigned to the NFA. 

A series of meetings between the ChinesE: am Filipino deleqa

tiais were held in the Philippines and OUna foll.Oiing the appxoval 
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.. 
of S«id recxmnendatiais. 'De Atlantic Qtlf ard Pacific C.arpany of 

Manila, Inc. (JQP), the Enqineering F.quipnent lncol'porated (EEI) ard 

the PhiliA>ine Electric Olqx>raticn (PHIUX:) expressed their interest 

to a~e manufacturing techmlogy frail auna. During the visit of 

the Mini-hydtoelectric Survey Delegaticn of the ~ to Oli.na 

in~ 1979, the two camtries agreed: atalCJ others, on the fol

laiinq principles: 

1. the fOIJDS of <XXJperaticn between Clina am the Philippines 

were technology transfer ard cooperative pIOductioo. 

2. As the PhiliA>ines aa;JUll'ed the ability of mini-hydroelec:.

tric equipnent marufacturing, Oli.na wcWd like to pm17ide 

the Phil.iWines with canplete sets of mini-hydro equipDent 

ard/or canpletely Jcmdted-dcwn assaablies am/or parts and 

<Xlliponents as well as the ta::hnical services for assanbly, 
erecticn, adjustment ard testing. 

3. A amcrete agreanent wculd be fonnulated after the discus

sion between AG&P, EEI, PHIUx: ard the Hangzhou Electric 

~ Manufacturers. 
4. During the period of ax>peraticn, China would be sending 

their experts to the PhiliA>ines to pn:wide technica: 
assistance ard training as r8)\lired ard nutually agreed. 

S. On a governnent to ~t basis, OUna would like to 

of fer the Philippines their favairable pnce ard ter:ms of 

payment on the basis of equality and mutual benefits. 

A tinetable was set to facilitate the realizatioo of the mini

hydroelectric p:...-ojects in the Philippines. In February 1980, negotia

tions for the follc:wing were coocll.Xied: 

1. LicensinJ agreement between the China National Machinery 

and F.quipnent Inp:>rt ard Export O?rp:>raticn (OS:) and 

>G&P for the manufacture of h)draulic tw:bines; 

2. Cooperative prcduction agreement between the O·E:, the 

Hangzhou Electric F.quipnent WOrks and PHII.B: for the 

manufacture of generators; and 
3. .Agreement of ccoperatioo between the om: and the N&\ on 

the financing ard supply of mini-hydro generator sets. 
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In addition to these, EEI and PflILE: entered into licensing 

agreenents with VOest Alpine of Austria and Barbers of Canada, 

respectively. 

Of the original 300 Hi target capacity for inplsnentation in 

1980 - 1987, 183 Hi was to cx:me fxan local sources. tlnforttmately, 

the capability of the c-amtxy to finance these projects had been 

inpaired. Wy ~project has been oanpleted umer the joint ven

ture brtwem the local an:l foreign equipnent mamfacturers. Base:l 

on its licensing agreement with the oe:=. 1tG&P wen a bidding for 

the supply of e:JUipnent for the Balongbong mini-hydro project • . 
'!be equ.ipnent amsisted of blo units of 900 kW inpil se turbine. 

A seriP.S of technical discussions was held between the am: 
and AG&P en the approach to the project. Agreanents were set in 

the mamfacturinq proqranne to satisfy the ta::hnical and deliveey 

requirenent of the pxoject, as well as the carebilities of >a.P. 
A tean of five AG&P engineers was sent to the Q.18: factory to dis

cuss the details of the design and production methods. OH:, on 

the other hand, sent a tean of four er¥jineers to the 1tG&P shop 

during the manufacturinq stage. Durirw:J the installation and cx:m

missiooinq of the project, OotEX: sent a t91\ of specialized en

gineers to -

1. train the JaP and cooperative personnel in the 

proper installation an:i operation of the EqU.ipnent; 

2. set up a training progrCl'll'ne fol:' repair an:i maintenance; 

3. assist in the calibratim/testing and cxr.rnissiallr.g; and 

4. evaluate areas of improvenent in the inplerrentation of 

the local manufacturing progLar111e. 

considering that this was the first project un::ler the agreenent, 

sane cx:qx:>nents were nanufactured at the AG&P shop, sane in Chiria, 

while the rest were sent to tlle PhiliA>ines c:anpletely lcnocked
dam. 

Cons~erations for ~stic Manuf~tur.ing 

The possibility of indiqencus fabrication of mini-hydro 

equ:i.pnent is one of the elements that make mini-h}'dm attractive. 
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Dcmestic manufacture can be a way to save both fo..""eign exchange 

and local currency. 'lhls is due to the fact tha-c most cuiven

tiooal small tw:bines are lldividually made and have high Jato.Jr 

a:ntent.. 'lhus, many cnmtries, specially those in the Third world 

are locking to local manufacturinq progrannes to bring dam the 

costs of mini-hydro developnent and awlicaticn. 

A l'Uli>£r' of things DJSt be ccmsidered in deciding whe\:her 

a a:amtzy sOOuld have a local manufacturing progranne or just 

import fmn elCi.st.inq suppliers. Sane of the most important oansi

deratia1s are: 

COuntcy caditioos. ~projects are, by nature, site 
• 

specific. '!he piysical charM .. eristics of a camt.cy' s h}Qrologic 

resources and its denograpuc shape deteDnine the characteristics 

at the mini-bydro pi:ogranne. 

'Dlere are countries where the ppJJ at.ion is relatively sparse 

and far-flUD:J~ mountainous, with many streams ard river.; of almost 

infinite variety in flew and heai. '1be need for elect.ricity is for 

basic lighting a.rd very light household ildustries like 58ilinq and 

hami~..s. In such a case, it is difficult to oonceive of grid 

inter-cxmnectial. Ccnsequently, unit sizer; will be low, and sop

histication of oontrol is rx>t required. 

'l1lere are also oo.mtries with reJ.atively lcn;J history of SHP 

experience, extensive and sopli.sticated grid systan, and with pre

daninantly grid connected possibilities for SHP. 5are oountries, 

on the other hand_ need SHP to supplant and suppl.anent grid erlCI9Y 

sources which are less efficient or JtDre wasteful of precious foreign 
exchange. 

Dependi.nq on the ~ of a specific SHP procy.amne, and the 

capabilities of a best en.mt?)', one can deteim.ine what kind or ki~..JS of 

eqQipEnt are required am in what. prqortion. Sane SHP programnes 
" . 

call for low power systems for isOlated requirenents; sane require 

more technically difficult, higher IU"er and ioore cxmplex systan for 

the grid oonnectai or large isOlated application. With the low power, 

less technically dananU.ng need, it is possible to envisia'l units 

requiring very lCM aevels Of skills in fabrication. 
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fllUipnent Altematives. Many oountries have neither the fi

nancial nor technical resairces for l!Dre demarding alternatives· 

to local fabrication of SHP equipnent. FJ •. :tunately, much work 

has been dale in this area. Today, there are many low cost 

alternative designs which will at least allOli these countries 

to begin to avail of their indigenous pcwer so.irces am perhaps 

at a later date b.li.ld up to a l!Dre sqtll.sticated program. 

One of the sinq:>ler approaches has been to take a pmp 

am ccnvert it to tumine. This can be more easily date, of 

oourse, where pnp manufacture is carried oo within the ccuntry. 

M:>reover, the conversioo of relatively lOl-COSt inq:lorted p.l1IF6 

can also be date quite cheaply within the ooontx:y. Many group 

manufacture, in fact, have offered cawersim assistance. 

If the requ:irenents of a oountry are oo a tr gher level, 

an inventory of its hunan resources arrl pnxiuctian capability 

is re:JUired am this will be <rNered in a subs~t section 

the possibility of developing produ:tim of materials or 

equiprent mt produced within the COWltry shalld be considered 

if justified by the market. 

Stan::iardizatioo. Starrlardization is necessary when one 

conceives of electrical interconnection of a small hydro wlit 

with several others in a local grid or on a national grid. It 

is iJnE:ossible to achieve any meaningful interconnection other

wise. 

'lbe staman:!ization of relatively lorcost, lOli powered 

u.~its, manufactured an1 fabricated by small village workshop; 

ard intemed for stam-alone operatim, dces not re:JUire 

stardardization. 

When volune of prcrluction be:Jins to reach higher nunbers 

that will allow stan::iardiiation, it can significantly reduce 

first-<X'si. am engineering effort as ~11 as facilitate repair 

an::l maintenance, arxi reduce operating cost. Indeed, starrlard

ization can be applied broadly across the whole systan to eno::rrpass 

not only the turbine but generator, switchgear, govemor, auxilia.cy 

systens, electrical systsns and COtifOlents, even penstodcs, gates 

and valves. 

Material supply availability can also influence the capital 
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oost of- a SHP local manufacturing program. ~pnent design ~ 

engineering sh:luld therefore cxnsider as nuch as EX>SSihle locally 

available material.;: to save ai foreign currency am. red\Ce 

capital CX>Sts. 

Technical Supp:>rt Requi.re:l. 'nle machinery am skills 

require:l to begin local prod\C'tiai of SHP1equipnent is quite 

extensive. If a c::omtry already has sane metal fabricatiai 

capability, the local fabricatiai of SHP mechanical equ1pnent. 

does not i;ose a serious prd:>len in pirely technical or physical 

tams. If ~ese facilities and skills are not present, lcw 

ex>st low teclmology designs are l"Di avail.able which at least 

allow the initiatioo of local fabrication. 

1. Pr.Jduction Facilitie!!, - unless the intent is to exp:>rt, 

very f&1 local markets have the vol\l'OeS necessary to supp:>rt a 

•greenfieldn 1 d~ plant, i.ntemed solrely for SHP. '!be 

ni:>re pracpatic awroach is to see if SHP manufacture can be 

in$talled as an adjunct to an existing produ:tiai line, such as 

workshq:JS making ships, tanks, p.JDpS or other industrial shapes 

am rontainers fabricated out of heavy metal. In aliitiai to 

ben:ii.nq, shaping, cutting am welding, fouming capability is often 

useful tlnlgh not necessacy. Testing facilities are a1su useful 

b.it mt necessary especially if an existing, proven design of 

kft::lwn dlaracteriStics, is used. 

2. Skills - SHP is a basic am relatively simple technology. 

Howevel) except again for the most elanentary designs, sane degree 

of basic technical skill should already be present if a local 

fabricatioo progiam is to enjoy a greater chance of success. 

cutting,· shaping, be."X:ling, we~ am steel castings should be 

familiar to sufficient runbers of workers am engineers to allCM 

focus am ronoentration on the jab of prcxlucing SHP WU. ts or 

carponents. 

'!\«> factors generally !)ringing this about: 

1. A broad based educational systen which embraces both 

professional education as in engineering an:!, 

2. technical skills as in weld.inq, cutting and or shapin'J 

of metals due to the existence of feeder industries that support. 

an:! require the application of such skills. 

Oblfiousiy, these conditions are difficult to duplicate or 
I 

., 
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generate ouer a short period of time. 

3. SHP Technology - Specific SHP kncwhcw, such as design 

of equipnent, or ex>rrel.ative skills of site evaluatiai is not 

generally available to less developed countries. ~ly, 

these skills must be obtained, b:ught, through l.icen.ses, or 

through other institutiais such as mmo or SXAT. 

Maptatiai of exi.stiJJ3 designs, or of parallel techmlogy, 

su:::h as pmp;, to SHP has been successfully attapte:i by many 

oountries. Often, l'rlwever, the •1Jnagineerinq1
" necessa:cy for su:h 

adaptatiai is not present if ally because lf sheer lack of previoos 

experience. What is very o 1•1•01 to a Western man may be totally 

unknown to Others. 

4. Special Facilities Require:i - Specialized equiptent 

and facilities for SHP red\X:ti.ai are f91, and are not always 

iq>erative. Testin} of mechanical apparatus, such as turbine 

capacity and efficiency is really only necessary if the designs 

are new and untrie:i and if the application is relatively critical.. 

OtheNise, SHP a,wlicatiai can handle a fairly wide range of both 

capacity and efficierx:y deviation withait urxlue roncern. If 

electrical awaratus manufacture is attenpte:i, then denards of 

safety dictate that generators, transfomers and other auxiliaries 

ex>nfOIJn to indicated stamams and be teste:i acconlinqly. 

5. Training Neeis - For both post prcxlu=tion an:i possibly for 

prcxiuction needs, a developiJ'¥3 CXJUntry struld definitely oonsider 

traininq as an integral factor for local prcductipn. There is a 

need to in.sure an adequate S\JR)ly of prcxiuction workers as well 
I 

as maintenance perSOMel for the operation of ~ units. i.': !.s easy 
to lose workers to more lu=rative markets (the Middle East, <!'or ~ 

• I 

ple). Since SHP equipnent are designed for long life, sound main-

tenance of SHP equipnent is a major l.ngredient in: a successful 

program. Local fabricaticn can be a p::>Sitive factor in that the 

prcduction process can be cbserved by operating ~ service persoo

nel. In addition, training should take into aCXDJnt the needs for 
I 

supervisor ard manaqenent as well as technical s)Q.lls relative to 

the fabrication of SHP equipnent. Ofte.91 this can' be ~sed thru 
I 

fomal saninars and workshops both local ard intematiooal. As · 

the skill levelm on the jci> traininq, is generally regarded as the 

most effective instrunent, 
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Econanic O:>nsideraticns. Naletheless, the llDSt often cite:l 

.reasoos for proceedi.nq with local marufacture are ecaanic reasoos. 

ItMer unit oosts and reduced foreign exchange needs are strong 

incentives for any developing country, not to mentioo the qp:>r

tt.mi.ty to gainfully enploy more people and add to the naticns 

technical wealth. ·B:Jwever, unless me is careful, these can prove 

to be illusory. 

1. capital Cost - '!he capital cost of a manufacturing 

plant can generally be justified ally if, to sane degree, the 

intrastnrture for local fabrication is already in place. In other 

words, if there are already a runber of local ocnpanies in 

~-ice with sufficient capability am excess ·plant capacity in 

metals fabricatioo, electricals, or fCJUrlll)r. 'lhis is because in 

almost f!NerY oounay the total market am unit volure potential 

of SHP equipnent is Olly in the several hurrlred; very few can 

ru.nber in the .tbow;ards. If you factor in ca{\3.bility to pay for 

the entire SHP pz~au, the annual and total unit volune potential 

beocmes very snail inieed. 

2. Savi."!CJS - Gt9!rally, it is cheaper to produce small turbines 

in developin:jcnmt.ries because the manufacture of turbines is nnstly 

caqie:i oot py batch prcd~ioo and cxm.sidering the lower labor ex>sts 

of such countries. 

While this may be true for turbines, it is not necessarily so 

with sane other mechanical~ su::h as gate valves, or 

electricalssu:::h as generators, t.ransfcmners and oonttols. '!his is 

because these canp:>nents are sued in wider markets and n::>t solely 

SHP, and consequently enjoy larger volunes. '!his makes them roore 

susceptible to <X>St improvenent arisin:} oot of proper jiqginq, 

tooli.nS and so on, investments in prcdu:tivity ilrprovinq capital 

equiprent. Consequently, it is difficult to matdl the cost of 

su:b produ:ts, produced in volune in the irxiustrialized countries. 

3. Fbreign ~ Savings - ~pecially to us in capital 

scarce developing oountries, the lure of savings in foreign 

exchange is a siren song. IDcal fabrication definitely cuts dam 

on foretgn exchancje needs. 

What nust be kept in mi.rd is that there are costs to this too: 

sla.'er start-up, snafu's fer new operations, cost of new or 
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increnental plant, tl.-aining, ard productivity loss and funding of 

capital or plant EqUipnent, raw material, and pirchase of errl 

prcxluct. 

Socio-Political Calsideratioos. All program; of natimal or 

internationalsa:>pe Jl!USt mnteni with socio-p>litical ccnplexities. 

SOCial benefits may sanetimes artweigh mazginal ecxxonic qains; 

locational decisioos a.re sanetimes swayed by sheer political muscle. 

Fundinq. Funding is cnx:ial to a successful local SP.P 

fabricatim progran of ~ breadth ani consequence. In the case of 

a poor, cash short devel.q>inq oountJ:y, cash is the rarest coauo:lity. 

Interest costs in ooontry therefore are invariably high. Many 

already have unacceptably high foreign debt. sO while cxnlitions 

of "CX>St.c;" and "foreign exchange saviD}s" favor local fabrication, 

the ci:ucial questioo is one of "Cashflat'. The ultimate bJyer, 

the public or private utility in most cases cannot pay in cash nor 

borrow profitably at the high rates of interest prevail..i.D:J in oamtry. 

'lbe utility can pay for equipnent out of etcrgy sales if given 10 or 

15 years to pay, Othexvise, no. 

'lhe principal prcblsn therefore is to inpn:we the buyer's 

"capacity to pay". '!his "capacity to pay" can be inpmved ally in . 

loog teen borrowings or equity. capital can be sourced intemally 

within the oountry or fran other countries or agencies. 

Philia>ine conditions 

We ex>uld say that the above factors have been coosidered in 

the plan of the Philippines to establish a local manufacturing 

industry for small hydro equipnent. We have existing facilities 

and technical skill capable of fabrication of these equipnent • 
• 

The techrx>logy has been acquired fran China, canada am Austria 

through the licensing agresnents entered into by our local 

manufacturers. However, p:roblens have arisen ftan the capability 

of NF.A am the local cooperatives to pay for these equiprent. 

The rest of the projects which were supp:>SEd to utilize 

locally made equipnent were defe.-red, primarily due to lack of 

funiing. 1'x:al cost was needed to install the inp:>rted equipnent 

procured thrOl,lgh foreign loan. In the case of locally manufactured 

equipnent, the proposed danestic loan did not materialize. Her.-:e, 
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f-.nli.BJ was needed for both the equ:ipteT-t am cxnst.XlCtion oost_. 

Since sites which will make use of 1np:>rted equipnent narlf!d less 

a1ditimal. furding, these were given higher priority than the otrer 
sites • 
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