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Zh1 XiaozhanCJ, Director of HIC, Interiln mardinatar • 

Iti-SHP Secret.ariat 

Cmsultant 

!!!!!i Qi (Ms), JV:ting Bead, Eirt:emal Liaison Diviaim. 

HIC=Staff A.o;.c;istant, BN-SBP Sec:ret:ariat 

llH:iHP Focal Points visited and host oxgani.satir.ms 

1. Oct.26-Ncw.l : Natiooal ~ 1dninistraticn (NEA), Bangkok, 

'lhailand (Mr Prapath Prenmani I Secretary- General) J 

EOCAP-RmP I Bangkok (Dr .F. Harahap, RmP, Senior 

Cooxdinator). 

2. NDv.1-llcW.9: Snail Hydel BOiud (SID) I Kathlandu, Nepal (Mr. 

A.JC.SbJ:estha, Project Di.rector). 

l. Nov. 9-llcW. 15: FS:AP-RmP, Bangkok (Dr F. Harahap) • 

4. Nov.15-NcN.20: Mini-Hydro Oevel.opaent Office, Natiooal 

Electrification ldaini.stratial, Manila, Philippinall 

(Ms. z. Santos ,Executive Dllect:or) • 

a) '!he thzee perKln Mission received a wum s:eception fmD natiana1 
!aaal p>ints, tR>P offices and related orqani.Ations in th9 tls9 
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co.mtries visited: 'lbail.ard, Nepal and Phil.iwines. Ne wish to reoom 
our qratitude to all those wh:> helped us durin:j our visits,especially in 

arranginq last-minrt:e ·chmJes which proved necessary. 

b) In each CXJUDtJ:y, the najor m:qanisaticns involved in SHP were 

cent.acted and a greater urderstanding of their activities and needs 1lllaS 

d:Jta..i.ned. Similarly, the Mi.ssia'l llllaS able to :reviat the past few years' 

1l«>rk in settll¥j up the IW-SllP and to discuss future plans for greater 

involvenent of focal points in the nebilorlt's activities. 

c) Fach focal point expressed SlJRX>rt for IW-SHP activities, and 

provided new research + develqment prq:osal.s for discussioo at the T1tG 

meetl.DCJ in Dec.1984. '!'hey all 5'gx:>rted the work of RIC as Secretariat, 

and noted that HIC had resooroes of manpower, buildings and equipnent 

already available. 

d) The idea of deoentrali.zatioo of Rl-SHP activities 1lllaS discussed 

and keenly weloaned by the focal points. In this way, me <Xul.d 

oalOe!ltrate oo orqani.zatioo and co-onlinatioo of activities. 

e) The Mi.ssi.m was able to assess and a:mpare the :relative 

strengths of focal points in SHP technology. This waild be useful when 

decicliDJ upon the extent of decentralization of lti-SHP activities. 

f) The newsletter • SHP NB\15 " fist issue) was welcxmed by all, 

especially by those wh> were actually mentioned in it. Dr. Harahap also 

CCllllP.nted that both tectmical and policy issues should be CXJVered, and 

that fine arts specialists coold help in inp:roving the ~. 

q) There were il'pressive plans for SHP developnent in the 3 

oountries but the deyi:ee of actual iq>lement.ation Wried acco:rding to 

financial resouroes available. However, m111a1 points were firstly 

prd:>lems of high wlit installed cost per kW, especially for statioos 

belOlli 100 kW; secondly, enoouraqement ws qiven to local manufactmers, 

oonsultants and contractors; thirdly each country had limited resouroes 

both in the public and private sector to carry ,-,ut R + D work to inproue 

the technical and ecxnmic level of SHP statialS. 

h) It is n:cameded that such Consultation Mi.ssioos are continued 

in futw:e, with participation fmn not mly HIC staff bit also relevant 

personnel fi:an other Asia-Pad.fie countries, so as to continue this 

excMnge of first-hand experience within the Network. In particular, 

India should be included in the next mission. 
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Since its foIDal establishlent in mi.d-1983, the :RN-SHP has ~ 

in a ru ber of reseami, tmininq and infonnatioo activities. {9 to the 

present time, DDSt of these activities have been m:qanised by the Interim 

Secretariat: located at me (Bangzhoo Regicmal c.entte) , with ~inq 

by tliIDO and m:AP-RmP. 

As the range of activities widened, and the i:equired deqree of 

involVE!1E!!lt: of focal points in JS:AP rneni:>er ooontries inCieased, so it 

became increasingly awazent that a Secretariat: Consultatiat Missicn 

wwld be of value to soum rut q:>inions for the Iti-SHP tt>rlt Prog:raame, 

exchange views en technical natters of nutual interest and to establish 

perscnil contacts as a basis for strengtheninq ties and inter-linkages in 

the Netwo:d. 

Thus, part of the RmP funding under piase II for :RN-SHP activities 

has been allocated. to this Mi.ssicn. The original plan was to vi.sit four 

countries, but the trip to India had to be cancelled at the last minute. 

Cbjectives of the Mission 

Since the fomel start of m-SHP activities in 1983, 10 focal points 

have been naninated.. The cbjectives of this Mi.ssicn were to strenqthen 

ties within the Netwo:d by reviewi.nq past activities and exchanging views 

m the 1985-1986 ~:ck Piog:ranre with selected Focal Points. Also, site 

visits and exchange of views ai aspects of SHP technology were part of 

the Tei:ms of Reference, details of Wich are qiven in Appendix 1. 

1. Contact Per&a\s 

Mr. Nakagawa, Deputy Executive Secretary, ESOU>. 

Mr. wanasingh.!, Olief, 'l'echnical Cooperation Division, m:=AP. 

Dr. Harahap, Senior Cooordinator, Rl!DP, FS:7\P. 

Dr. Pan, Olief, Natural Resouroes Division, ~. 
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Dr. Koide, Coordinator, BSW Nebiork, ffiCAP. 

Mr. Pnmnan:i, Secretary-Generl, NEA. 

Mr. Sin;Jh, Director, Energy Policy & Planning Division, NFA. 

Mr. Chartdanai, Energy Policy & Pl.arming Divisicn, NEA. 

Mr. Mul, Engineer, NFA. * 

2. Discussions with ES:AP 

The Mission nede a cairtesy call on Mr Nakaqawa, Depity Executive 

Secretary, wh:> noted that me was an active regiooal centre and 

that the Chinese qoverment had given 1lllCh S\gX)rt to ES::AP activities in 

general. In another brief meeting, Mr Wanasinghe, Chief, Tedmical 

~tion Divisicn, expressed his finn belief that the Neb«>rk approach 

was the best way for infomatioo dissemination and techn:>logy transfer. 

In discussims with REDP Senior Co-ordinator, Dr F. Harahap and 

Dr L.Fan, Chief, Natural :Resources Division, Mr Zhu reviewed HIC's 

activities since its establislment in Novenber 1981. Sare video films 

~ shown intrcxlucing l:OC and its research and training ~rk. .As 

regaros the future ~rk ptogra11me, Mr Zhu thanked REDP for their support 

under phase II for :RN-SHP activities, oow sub-rontracted to UNilX> for 

inplenentation. '!be ItDst ilmedi.ate iten was the first T.1\G (Tedmical 

.Mvisocy Grwp) IIBeting scheduled for 11-13 Dec. 1984. Dr Harahap gave 

the Missioo a copy of the 2nd REDP Steering camti.ttee report, and hoped a 

simi.hr report oould be produced after the T1tG meeting. 

The Natural Resources Division was keen to co-operate in RN-SHP 

activities where awropriate and asked to be kept fully infomed. Their 

·~ ~ News", part of the Biogas, Solar and Wird Energy Network 

activities under its Co-ordinator, Dr S. Koide, oould help publicise 

RJ-SHP activities, and oould exchange infonnation with "SHP News". Views 

were exchanged on how' to i.nprove "SHP News", and how to further use 

qraphic design experts. 

Furthetm:>re, Dr Fan gave the Mission the J:"eEX)rt of the High-level 

Consultative Meeting (Sep. 1984, Bangkok), listing priority items for 

funding. All six proposals subnitted by HOC had been discussed, and 

further action on three was now being pursued. 

* ~ention of firm names and commercial prodl!cts does not 
imply the endorsement of the United Nations. 

-, 
I 
I 
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All parties oonoemed acp:eed that the questiai of BN-SHP and HIC's 

institutiooal. manaqemmt and legal status should be borne in mm and 

resolved step-by-step. 

3. Discussions with NFA 

Mr Zhu introduced IOC' s work to NEA staff includinq Mr Prapath 

Premnani., Mr~ Singh, Mr Olartdanai, and Mr Adlmt (foi:mer IOC Training 

Workshq> participant); he showed sane video films, and invited ca111e11ts 

on the prq:iosed 1985-86 Work Progumme. 

Mr Premnani gave his 5UR>0rt to the progzame, and o:mnented that 

as reqan1s future Training M:>rlad'q>s, NEA would particularly welcane 

inclusiai of appropriate feasibility studies for SHP: lCM oost civil 

enqi.neering structural design, especially for headworks and headrace 

whidl oou1d acoount for 80% of civil oosts. He SUR>Orted the idea of 

revolving training courses, and noted that NFA had a training school 

where they hold micro-hydro operators oow:!>eS. They were working oo 

:inproved designs of median head Turgo and lCM bead propellor tuzbines. 

Nm was willing to co-operate on the electroo.ic load controller (ELC) 

ex>-operative reserch pLQject, and also to contribute to •SHP News". 

Mr Olartdanai then gave a brief introduction to SHP developnent in 

'lbailand which had started up vigorously in the wake of the 1973 oil 

crisis, and was rDi progressing at a steady pace. In thP. current 5-year 

plan (1981-86) , NEA plans to have 92% of the villages electrified, with 

75 micro-hydro stations (less than 200kW) and 25 mini-hydro statiatS 

(201k.W to EHi). So far, 20 stadoos, total installed capacity 5folti had 

been cx:mnissialed. Iocal. participatim, in both civil construction and 

equipzent manufacture was a new trend. FurthernDre, NEA is doinq 

developrent ~rk oo the ELC to use it as a speed sensor whidl then drives 

a OC nctor to actuate the turbine guide vanes or nozzle. 'ftli.s novel 

approach had been successfully tested in the lab:>ratory and could widen 

the awlication of ELC's. 'l'heir experience with locally assent>led ElCs 

shewed that they were cheaper than inp>rted Orlnese-1Mde nEChanical 

governors and about half the oost of inp>rted ElCs. 

Typical breakdown of oosts for an SHP station in Thailand was: 

civil "'10rks 40\ 

el~cal equiptent 25% 

·1 
I 
I 

I 
i 
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25% 

10% 

Mr Chartdanai accarpanied the Mission on site visits to 4 stations 

near Oriang Mai (SP.le Map 1) : 

a) 1250 kW station (Mae Sarieng} built to high technical specifications 

using :i.np:>rted equiprelt, and buried steel pipe, diameter I.Sm, for the 

3.8Jan long headraoe :resulti.nq in an invest:nent oost of about US$4000/kW, 

which is high for Thailand. 

b) Huai Mao station, 20kW, 80m llead, rmder constructioo with local 

parti.cipation, serving 102 t0Ise00lds (420 people) .A low~ dam was 

beinq constructed, and 30% of <X>nStruct.ion costs was being contributed by 

local labour and materials, The labour was valued at the going 

rate for nnski.lled labour which was abrut US$2 per man-day. End-uses for 

this village-level project included a:nling water for llllShroan 

plan-:ations, coffee grinding, and bardxx:> splitting. 

c) :'1ae Ta1g IDng, 35kW, 90m head, was built with a locally-m:mufactured 

cros ;flow mrbine and inl:>orted governor, all halsed in a sinple wooden 

pJWe~, (fig.3). The station served 156 halseholds, and was used 

mainly to neet lighting needs. The unit installed oost was US$3300/kW. 

d) Pang ~;,, 12kW, 55rn, using locally-asseribled Ere which cost 

US$1150.This Ere had been made with oore parts supplied by rmG and had 

been running for 2 years. 

The Mission -was inpressed ~· the nove to involve local villagers, 

alon} the lines practised in Olina, to reduce the Goverment blrden and 

tran;fer technology t:> rural people. 

1. C:xitact Personi; 

Mr. A.K.Shrestha, ProjP.ct Director, SHDB. 

Mr. P.M.Pradhan, Acting SupP.rintendi.ng Engineer, SHDB. 
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Mr. R.B.Shrestha, Director, Central Regional Office, SRm. 

Mr. B.K.Pradhan, Executive Secretary, Water & Enezgy Ccmnissim,Nepal. 

Mr. H.M.Shrestha,.Chief Engineer, Dept. of Electricity, Ministry of Water 

Resources. 

Mr. A. Delaporte, Asst. Resident RepI:esentative, t.R>P KathtE."'ldu. 

Mr. A. Badnan.11, UNICEF. 

Mr. E.A.Fry, Trair.ir.g Mvi.ser, Inst. of Engineering, IID. 

Mr. E. Kraner, Himal Hydro. 

Dr. K.L.Shrestha, Executive Dllect.or, RB:ASI'. 

Mr. A. Arter, Technical Mar.ager, BYS. 

Mr. K. Oenqhal, Engineer, IDS. 

Mr. N.L.Shrestha, Dean, Inst. of Engineering. 

Mr. M.R. TUladhar. '5st. Cean, Inst. of F.D}ineering. 

Dr. Acyal, Director, Westem Regional Office, SRE. * 

2. Discussions with SHDB and otter Gauen'lnent offices. 

The Mission had several discussions with SHOO officials including 

Mr A.K.Shrestha (Project Director), Mr P.M.Pradhan (Actq Super.intendinq 

Engineer) and Mr R.B.Shrestha (Director, Central lecji.alal Office) • "lbe 

latter two are fonner HOC Training WorksOOp participants. 

SHDB was set up in 1975 to exploit the 1uige small hydro potential 

in Nepal. ~er, progress was hanpered by the lack of trained manpower 

and lD'lfavwrable geo;JiaJAUcal conditions which neke access difficult. 

These factors lead to high investment costs of US$4000ikW and upwards. 

His Majesty's Goverment of Nepal CDlSidered SHP a priority area, and 

SHDB was seriously interested in participating in RN-SHP activities. At 

present, 9 stations of total installed capacity l.'Mi were in q:>erati.m. 

In the 7th 5-year plan startinq July 1985, SHDB ~ oonoent.rate on 

stations in the mini range l .e. a few hlmdn!d kW and above, leavinq the 

micro end (less than lOOkW) to private entrepreneurs. The latter 

included the possibility of oonverting about 25, 000 old water mill sites 

using nul ti-pu:pose JXJWE!r uni ts for electr.:. .:i ty and shaft power. 

SHDB was keen for RN-SHP to include work on cost reduction, such as 

awropriate project selection methodology, ratiooalised design pnx:ess, 
including CX'.11p.lterization t.o cut dawn design time and optimize designs, 

~ hydrological estination for ungauged rivers (a particularly 

* Mention of firm names and conunercial products does not 
imply the endorsement of the United Nations. 
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acute problem for Nepal ,,mere not only are flCM reoords scarce, but flCM 

variations are extreme. say 1 to 3,000 between wet and dry season flaws). 

Their aim was to reduce the unit installed cost fran the current range of 

US$4000-7000/kW to a range of US$2000-3000/kW. 

Mr A.K.Shresrlla thought the revolving training courses a good ide.a, 

as also future consultancy visits either to assess Nepal's resou:roes or 

using Nepa.Li experts to visit other S.E.Asian ocxmtries. As regards the 

ELC project, l'olever, there was oo suitable site in Nepal for ocn:hlcting 

field tests, since nost statinns had reservoirs. 

'Ibe Mission also met Mr B.K.Pradhan, Executive Secretary of the 

Water and Fnergy Ccmni.ssioo, who explained that only 126Mi out of a 

theoretical p::>tential of 83,000MoJ had been exploited so far. Another h«> 

stations totalling 98Ki were urv:1er oonstruction, but Nepal had no 

subst.antial hare ~r market as yet, with 91% of enerqy demand being rret 

by fuelwood and bianass. By 1990, 40 SHP stations woold be in existence 

with tot.al installed capacity of lJMi. Village participation in 

construction 1'0lld be difficult in Nepa,_ because of lack of local 

expertise and ecoronic CQnStraints on donating labour free of diarge. 

'!be Mission paid a courtesy ca1.1 on Mr H.M.Slu:eshta, Chief 

Engineer. Dept of Electricity, Ministry of Water Resources. He 

repeated the need to reduce the cost of SHP and to train personnel in 

maintenance and operation of stations, and hoped the activities of ~-SHP 

would take this into accxxmt. 

3. Discussions with other organisatioos 

SHDB arranged several ~ings with interested parties oovering a 

wide range of organisations. 

3.1. lH>P/UNICEF/Il.O 

'Ibe Mission net the lH>P Assistant Resident Representative, Mr 

A.Delai:x>rte and briefed him on HR:'s activities. He in turn arranged 

meetings with Mr A.Bachnann, UNICEF I with whan me had previously had 

correspondence, and Mr. E.A. Fry, ILO. 

Mr Bachnann's main concern was at the micro scale, and he presented 

the Mi&sion with booklets on rrultiple p.irpose ~ units. Furthenmre. 
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he encniraqed RIC to send •SffP News• to CXXlSUl.tants and equiprent 

nenufacturers in Nepal. 

Mr Fry, Training Adviser to the Institute of Ehgi.neeri.ng, Trihhuvan 

university, requested RIC to provide practical tra.ilri.ng in China for ooe 

or tN:> Nepalis for a period of a few nalths. These people would then 

~ to the University to train future SHP engineers and operators. 

3.2. H:inel B,ydro 

'Ibis is a local contractor fonned by the Dept of Electricity and 

United Missions to Nepal. Mr Fd Kramer introduoed their work, sayin<j 

their main strength was in tmmelling. The main difficulties they faced 

were in hydrological desiqn, design pIOOedures for SHP and s:inplified 

caistruct.ioo methods. Methods ~in Orl.na 1#ere discussed. 

3. 3. Research Centre for .Aa>lied Science + Technology (~) 

Dr K.L.Shreshta, E>cecutive Director, explained how RB:AS'l' carried 

out R + D in fields relating to national deve:i.oprent. The~· were 

cmoentrating on renewable enerqy sooroes, and in the field of micro 

hydro, they !lad ~rked on nulti-p.irpose power units, 15-20kW turbine 

packages and turbine-p.Jtp;. They were keen to inprove dissemination of 

SHP infonnation, am -welcx:rrai the publication of •SHP News• • 

3.4. Balaju Yantra Sala (EM>) 

Mr Arter, technical manager of this equipnent mam.t facturing cx:rrpany 

set up by the Goverrment and SATA (Swiss PqerCj for Technical 

Assistance), explained how BYS made only crossflCM turbines up to 150kW 

and lOOrn head, with a guaranteed efficiency of 75~. He discussed 

pni>lE!llS of crossflow turbine design, operating prd:>lem.s at remote sites 

and the lack of :reliable govexnors or load controllers. He also raised 

several topics that cnild fonn the basis of RN ·SHP Co-operative I'f'sP..arch 

projects: 

a) developnent of an iq>roved water-actuated rrechanical governor 

b) prototype manufccture and testing of a high head, high efficiency 

crossflCM turbine of up to 200kW 

c) setting up of an independent turbine ~rfonnancf" test facility in thP. 

Asia-Pacific region. 
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3. 5 In!sjrated Devel.upe1l SXst;.Ems (IIS) 

This private .calSUl.ting fi.nn was established in 1979 and 

caa!!ltrat.ed prinerily oo socio-ea.nmic develqnent. work. li:Jwever, they 

had an intemst in civil eD,Jineering design through their Mr K.Denghal 

ani had previous! y carried out sate wo:::k for SHDB oo OCllpl'ler 

qJtim:i.sation of SRP design. At present, each SHP statioo has to be 

i.Mividually clasigned, thus requ.i.rtng a larqe team of engineers. Even if 

engineers ""1ere available, it is difficult to produce an q:Jtinun design 

because of the huge nunber of factors that have to be considered. m>'s 

proposal is to evaluate these factors by a CDtpJteri.zed system which uses 

advanced dynamic cptimi.zatioo techniques. SHDB sutr.rl.tted a research 

proposal based on this work for further program developrent, 

dOC1i1entation arxl printout of ratiaialised designs. The following mxiules 

are proposed, of which 16 have already been prepared: 

1. Retair..iiig walls 

2. Slope stability 

3. F.ar'tlM:Jrk quantity calculation 

4. Hydraulic design of various canals 

5. Structural desi.gn of intake structures 

6. Structural design of saddle piers 

7. Structural design of anchor blocks 

8. Hydraulic design of intake structures 

9. Hydraulic design of forebays 

10. Structural design of forebays 

11 . Structural design of aqueducts 

12. H'fdraulic design of desilting basins 

13. Structural design of desilting basins 

14. Design of penstock pi~s 

15. Rating curves 

16. Reservoirs 

17. Different types of crosoings 

18. Power houses 

19 • TaE:.:ace 

20. Gravel trap 

21. l.A:~eral spillways 

22. S+;;udy oi <Y"!'..:;c.ruction materials 

23. Analysis of rates for different l!Dlmtainous regions 
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24. lfydrologic design 

Mr Zhu said b:? would foll0ii1 this matter up at the <XJning T1G 

meeti.rxJ. 

3.6 Institute of Engineering, Tribhlvan University 

Mr. ztm gave a presentatioo on SHP in China, am SlJR>l.eme.nted this 

with video tapes. 'l'he Missi31 was then srown rouni the Institute and its 

laboratories. 

4. Site visits 

The Mission went to Fokhara., a 5-hJur drive fran Kathnarxlu,see Map 

2, and was hosted ~_re by Dr Aryal, head of the SHDB Western Regional 

office and also fomer me Training w:>rkshop participant. 

Sale tine was spent at three sites: 

Pokhara ~ter Conservancy, Irrigation and I?ower Project 

This project was designed and. built by the China International 

Water and Electric Corp, (foIJMrly HEXX:) am included a 3X500kW 

powerlnlse which utilised the 23m head drop on an irrigation canal. '!he 

~rks ronsisted of a diversion weir on the river Sedi, sluice gates, 

intake qates and desilting basin. 'Ille main canal capacity was llm3 /s, 

serving an area of 1030 hectares, and 8.9m3 /s was avail.able for power 

generation. The length of the whole canal systen was 40Jan. The project 

was administered by the Dept of Irrigation. Construction started in 

~. 1981 and the turbines ~I'Y'.? now undergoing cx:mnissioning trials 

in:::luding parallel operation. 

Syangja SHP :.tation 

This 80kW station was designed, constructed, equipped and operated 

by SJIDB in a:>njunction with local organisations,fig. I. BYS crossflow 

turbines 'Nf·'re installed, together with their water-actuated 

cpveroor, fig. 2 • The working pressure of t..his specially designed goveroor 

is $uwlied by the water head on the tw:bines (N:x:lut lOrn head is required 

) • RP.gulation performance is only to withln plus or minus 10%, response 

is slCM and tuning of the governor is still rat.her difficult. Torque 

capacity is 10 
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to 20 )cg-1n. Nevertheless, the goYernOr is sinple and trugh, with a qooted 

price of US$3000, ~oe the cost of the tm:bine. Further R&D on this 

device is a:msiderced to be of value to the Asia-Pacific regioo.. '!he 

civil wo:rlts inclOOed a lkm loo.g headraCP and daily regulatioo. :reservoir. 

Const:ructi.on took 2 years, and so far 124 houseb:>lds (38kW load) have 

been oounected to the txJWer suwly. Installed cost per kW was quoted as 

about $4000. '1here was local participation in oonstruction but on a paid 

basis. 17 staff, inclOOing administration, operated the plant, with 4 

persons per s.1ri.ft. 

A BYS engineer was on site at the tine to replace the crossflCM 

turbine nmner. Subsequent analysis in the lab showed that the blades had 

already ~ne 24 million load changes before breaking. 'Ibis greatly 

exceeded the limit of 6 million load changes to be expected if failure 

was due to fatigue stress. Ttrus,deficiency in material strength was oot a 

cause of failure, and it was hypothesised that excessive inptlsive forces 

may have been experienced due to flat stones entering the trashrack, 

especially as intake velocities 'WIE!re high when forebay levels 'WIE!re run 

low.This sh:Jws the i.np:>rtance -of using a fine mesh on the trashrack when 

cro ;sflCM turbines are installed. 

'!he engineer roted the prd:>lems of access to the site. syangja was 

relatively favourable in this respect, with access by l/2hr jeep ride on 

a rurrpy dirt track followed by 15mins on foot, including crossing a 

sinple hanging bridge over the river. Transport costs in extrene cases 

could aca:>Unt for up to 75% of a project. The oost of a bag of cerent 

oould be double or triple that at Kathmandu by the ti.me it reached the 

site. Also, delays in maintenance oould even force a station to shutdown 

for several nonths. 

Phewa Lake SHP station 

This was designed by Indian engineers and consists of 4X250kW 

turbines using 90m head. water suwly was fran Phewa lake which had been 

damned primarily for irrigation purposes. F\mdi.ng for tht:: dam 

oonstruction had cx:rne fran UN:.lJF. 
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Philia>i.nes 

Ms. Z. Santos, ·Executive Di.rector, Mini-Hydro Devekprert Office, NFA. 

Mr. E. P:ianonto, Mini-Hydro DevelOJ.llent Office, NEA • 

Ms. R. Royeca, Mini-Hydro Develq.m~nt Office, NEA. 

Mr. c. !lustre, Graip President, Machinery Systems Group, 1IG&P. 

Mr. R. Villeneuve, Vioe President, Machinery Systems Graip ,N:..&P. 

Mr. R. T.Jmson, Manaqer Mini-11}-dro & Electrical Sectioo, Machinery Systems 

Group,~-

Ms. E. Graham, Training & InfoDIBtion Coordinator, NRB:A.* 

2. Discussions with Mini- Hydro Develcprent Office 

The Mission had several discussions with Ms.Z.Santos, Executive 

Director and her oolleagues, all oooducted in a friendly ab105£A"ere. As 

at previous meetiDJs with SHP Focal Points, Mr Zhu outlined me and 

RN-SHP activities since 1981, exhanged technical literature and handed 

over a videotape containing 7 video films so that NFA cx:JUl.d make a cxipy. 

The SHP pro:Jrarrme in the Philiwines had an ant>itioos tan}et of 

300* to hP i n<rrfl 11 Prl ~· J lllll • 13 p!.:;."ltS h.:ld so ~ bc.u-:. .~ssi.aled 

with total it)stalled capacity c,f 12*, and feasibility sbidies for 95 

sites had been ccrrpleted. However, because of the eccJOni.c situation, a 

slowdown in the prcx.:Jraime was being experienced. Turbines ordered fran 

China under a loan agr~t were in store, and they were seeking ways of 

oonverting the remainder of the loan to help in station consttuct.ion. 

Ch future ?.cti vi ties, Ms. Santos roted that the-] were interested in 

capacities aver lOOkW, so that the p!:'qX>sed Electronic Ioad Cont.roller 

co-operative project '.NOl.lld not be suitable for NE1\' s needs. en video 

filming, they were keen to oollaborate, and indeed had their own 

expertise in mass camunications which cx:JUl.d be made available. As 

tega%ds training workshcps, she E!lphasised that participants for these 

sln1ld cme fran oountries at the sane or similar stages of develcpnent. 

~ countries had identified civil ~rks as the main topic for their 

next training course. 

Ms. Santoo strongly S\JR)Orted the idea of decentralization of RN-SHP 

activities, and was keen to .. .ork hand in hand with HOC on this. 

* Mcntio~irm names an~ conunercial products does not imply the 
endorsement of the Cnitcd S3tions. 



- 14 -

As reqaros R + D worlt, they presented an out.line of their needs and 

prio.~ties. "nle Mini41ydro office had ool.y limited experience but CDll.d 

col.l.atorate . in data collecticn for excmple. They ocnsidered geological 

imestigati.al to be an :iJll:x>rtant a:rea, especially for design of headraoe 

and pen.stock to be safe aqai.nst erosicn and laldslides. 

J. Discussioos with other SHP :::elated o~sati.als 

3.1. Ni&P (Atlantic Qilf and Pacific), Machinery Systems Group. 

'l'he Mission received a hospitable .reoeption fran .AG&P, visiting 

both their oorporate headquarters and the Hooiron Division which 

manufactures tw:bines under licence fran OID: (Cllina Machirery and 

&Jui_ptent Corporation) • So far, 9 turbines have been nenufactured for 4 

Phil.iwi.ne SHP st.ations and they are exploring nerkets in other ASEAN 

countries • 

.AG&P ccmrente.d that they had participated in CH>P-sponsored 

training courses. They M:U 1 'i convey their cume.r".ts on RN-SHP activities 

to Ms Santos after reviewing the material presented by Mr Zhu. 

3. 2. Philec (Philippine Electric) 

This cx:ripany manufactures a wide range of electrical equipnent for 

power generation, and also has a licence agzeement with Bamer (Canada) 

for tuib:ines. 

They also acted as contractors on the Batchelor SHP station, and Mr 

Zhu requested details of the fibreqlass pipes used for the headraoe at 

Batchelor. 

3.3. NRErA {National Rural Electric Co-<:Jperatives Associaticn) ,USA 

'l'he Mission met Ms E.Graham, Trai.ni.nq & Infolllliltion eoominator I 

NRB:A for a brief discussicn on future co-q>eraticn in the field of 

training. NREX:A had just ocapleted their first course on SHP hydrology 

for the ~ reqioo. They preferred to 1«>Lk oo a sub-reqicnal basis, 

with nuch arphasis on systematic devel.oplent of course materials by 

lecturers who could meet several times durinq the course of preparing 

lecture materials so as to ensure continuity and to avoid duplication. 

NRl!rA were CULrently seeking funds for develqnent of oourse materials 

for the second A.SF.AN training oourse. 

- .i 
I 
I 

I 
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Discussim then followed m how NRB:A and lti-SHP resooroes ooul.d be 

c:x:nbined to :.old joint training ooorses for the Asia-Pacific reqi.m and 

elseliohere. 

4. Site Visit 

'Ille Mir~-H'j3.t"~ Office and l!G&P aco::npanied tbe Missicn en a visit 

to BatchP..lor SHP statim,fiq.3, at Natividad, Pangasi.nan (see Map 3), 

where PANEU:O (Panqasinan Electric Co-operathie ) III is located. 

Installed capacity is 3x250kW with turbLtie-generators iqx>rt.ed ftan 

China, suwlyi_nq 16,000 people in 3,000 households. In the Phili.wines, 

the NEA builds the SHP staticn, after which q>eraticn and managenent is 

barded 0"1er to the local ro-operati ve made up of llE!iil ers fran the 

CDlSU'IErS. Cklly 2 q:>erators plus 1 co-ordinator were needed per shift. 

1'he station was not ~ting since a recent typmi had caused a 

l.ardslide which had damaged a section of the exposed fibre qlass 

headrace. 'lbus: suwly \·laS met by the qri.d, oosti.nq the 

oo.qerative 1.04 pesos/kWh, CXlip!rE!d with their own SHP generating cost 

of 0.65 pesos/kWh. 

The installed rost of this statioo was abaJt $7000/k.W. 
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Appendix 1 

REGIONAL NETWORK FOR SMALL HYDROPOWER (RN-SUP) 

"CONSULTATION MISSION" 

T E R M S OF R E F E R E N C E 

I. Consultation with SHP focal points on the strengthening 

of the Networking mechanism: 

a. Review activities of Phase I (1982-1983); 

b. Present and exchange views ••n t:he Work 
Programme for Phase II (1984-1986); 

(These ~wo items will be supplemented by 
technical presentations, video films and 
technical literature as relevant) 

c. Discuss actual needs and priorities identified 
by the national SHP focal points, towards 
elaborating practical programmes for the 
future; 

d. Discuss increased involvement of national SHr 
focal points in decentralized activities in the 
future, e.g. undertaking joint R+n projects, 
orga~izing joint training wor~shops as well as 
the distribution of specific tasks; 

e. Discuss topics for future collaborative research 
projects; 

f. Establish regular channels for information 
exchange for SHP rosters, newsletters, etc. 

II. Through arrangement with the national SHP focal points, 

visits to relc~ant organizations and SHP sites: 

a. Establish contacts with those organizations which 
have invited the Hangzhou Regional Centre (URC) 
for discussions; 

b. Visit other insti~utes or centres active in 
technical areas relevant to SHP as recommended 
by the SHP focal points; 

c. Visits co selec~ed small/~ini/mirro hydro station6, 
organized by the national SHP focal ?Oints: 

d. Visits to selected SHP equipment manufacturers to 
djscuss possible regional co-operation~ etc. 

t 
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• Map 3 PHILIPPINES 
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Figure 1: View of Syangja SHP station 
(80k~). Sepal, showing rugged 
terrain and difficulties in acces­
sibilit~ (T~is site is relatively 
favourable by Sepali standards). Figure 2: Novel water-actuated 

mechanical governor, designed 
and manufactured by BYS Ltd. 
Sepal and installed at Syangja. 

Figuce 3: View of Batchelor SHP station, Philippines (750 kw) 
equipped with Chinese turbine-generators. 
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