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IB'TRODUCTION 

1. ibe Expert Group Meeting Oil Standardized Saall Hydropower Plants was 
held ill Hangzhou, People'• Republic of China, froa 18 - 21 May 1987. 

2. l'be •etillg was attended by 49 experts froa 23 countries of Aaia, 
Latin America, Africa and Western Europe. (the list of participants 
appears under Annex I). 

• 3. Follovin.g the meeting, 24 participants took part ill the Study tour of 
SHP plants and equip'8ent manufacturers ill Zhejiang Province, Jinhua and 
Conght.•a counties froa 22 - 28 Kay 1987. 

Background to the Keetilla·and Study Tour 

4. this Expert Group Meeting and Study Tour Oil Standardized s-11 Hydro­
pawer Plants was part of the follow-up activitiu to the reco endations 
of the Second Consultatiall on the cap!tal Goods Industry with Special 
F.llphuia OD Eneqy-lelatedl) Tecbnolor- and Equipment held in Stockhola, 
SVeden, 10 - 14 JUD& 1985 • 

5. that conaultation call...d upon 1JNIDO to, inter alia: 

(i) promote regioaal cooperation in the field of electric power 
equipment .uwfacturiDg; 

(11) analyse the co&.\:a and benefit• of and liaits to technology 
unpackagillg ill the electric power equipment industry vbile 
recognizing the aclvantagu thereof; 

(111} prepare regional directories of f iras manufacturing electric 
powr equipMnt ad their products; 

(iv) organize illterreaioaal expert sroup ... ting• on nev and 
renewable 80UrC:U of mergy for rural MftlopMDt adapted to 
each regioa's ccnulitiou with participation of both developing 
and deYeloped countries. 

6. 'l'hia Eq>ert Group Meetilla aDCI Study Tour ns orpnized by URIDO to 
fulfil the above --•ta With p.rticular attention to &llall BJ4lropover 
(SBP) Plants. 'l'ba cleciaiola to focua on SBP vu taken by Che Tuk Force 
Oil C.pital Goocla Iaduatry,, which •t OD 27 Sephllber 1915 to deliberate 
on follow-up activitia to tile Second Conaultatioll on Capital Goocis. It 
vaa also decidacl at that -tills to explore the iaae of atmadardization 
of Siil' plaata u a poHible atrate17 to reduce coat of SBP imtallationa 
aad pnmote r•iooal cooperation in this f Wcl. 

7. Suba~umt activities of the lJNIDO Secretariat on this subject were 
tbua clirec:ted to the preparation. of the atudiea and bacqromul documents 
aa wll as organizing the Expert Group MeetiDg and Study tour • 

1) laport of tbu Second Consultation on the Capital Goods Industry vith 
Special Empbaaia on Energy-Related Technology and Equ~t, Stockholm, 
Snda, 10 - 14 June 1985 (ID/338) 
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AGREED CONCLUSIONS AND REC<Hf.ENDATIONS 

Conclusions 

8. The aeeU.ng found the two uin background docuaenta on electromechanical 
equipment ~nd civil works extremely uaeful. They substantially advance the 
cause of .. king available to developing countries simple designs and methods 
to manufacture and install SBP plants largely by their own means, and 
represent a valuable contribution to the literature on the subject. 

9. The standardized SBP models proposed in the background documents were 
considered suitable for indigenous manufacturing in developing countries. 
Additional infoi.-ation on design of llOclels (e.g. Turgt> and Pelton units) 
for application outside the range considered in the present study is 
desirable. Furthermore, for all models there is need to document inf or11&tion 
on 118Dufacturing technology. Turgo and Pelton units were coaaidered suitable 
.for production in .adiull and lea• developed countries. The .ore advanced 
developing countriea -Y also consider manufacturing of S-turbinea of the 
full Kaplan type. liver current turbines although of interu~ to _. 
developing countries would need further research and d~t work before 
being considered for vi.der application. Other electromechanical equipment 
suitable for local production includes lov capacity asynchrououa generators, 
lav speed 8Ynchronoua generators and electronic load control equipment. 

10. Participants considered it desirable that, addit1oually, detailed design 
and 11&11uf acturing inf omati.oll be -de available on modela developed in 
developing countries, such as the standard ZD-760 and S-turbinu in auna, 
the 1mlti-purpose power uni.ts used in Nepal and the OLADE turbiDe• in Latin 
.Allerica. 

11. It was considered essential that actual needs and suitable urket 
conditions, as well aa aufficimt knowledge and skill on different levels 
ahould exist when local 1111Dufacturing is started. The necessary tra:l.Df ng 
in direct vorkabop 1111DUfacturing should be ira depth (several .ontba, not a few 
days or weeks) and aiaht require exchange of skilled vor~ra and foremen 
vi.th a workshop ill a developed country. 

12. The participants stressed th& need of information of suppliers of 
components to SBP plants, especially of those based and working :lD the 
developing countrie8. Existing directories, mainly covering developed 
countries and Latin American countriea ne.~ to be aupplemented. 

13. The participants noted the impor:tance of the Regional Network for 
SBP in the Aaian and Pacific countries, and concluded that aimilar network 
activities would also be beneficial in Africa and Latin America. 

14. It was also considered necessary that international cooperation be 
11abili.zed to create aome prototype SHP atatiou, baaed on \.he existing 
proposals. The po:ototyp•• did not necessarily have to be chosen :lD 
confonaity with the six model• detailed :lD th• report, but could ba any 
of the 27 cross-flow, 39 Francia or 21 propeller type proposals, •• long 
as they lie within the proposed area. The creation of web prototype SRP 
•t~t10ns should also provide the posaibility of dir.ect application of the 
daaisn and in•tallation methods presented in the document related to 
civil woru. 
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15. there was a general agreement among the participants of the benefits 
that tec-.bnology unpack.aging uy give. It was understood that the first 
steps of indigeni.&ation aigbt require certain costs for support to proto­
type units. for example. Econoaic asaessments should. however. not be 
considered in relation to single statiou. but with regard to complete 
programaes. 

R.ecommendations 

UlfIDO should 

16. Support an extension of the existing studies to include turbine 
types in the high head range; in the large flov low head range. aa vell 
as certain electrical equipaent and civil vorka components. such aa surge 
tanks and buried penatocks. the completed studies should preferably be 
translated into other languages and published to ensu~e wider d:laseefnation. 

17. Explore the possibility of obtaining detailed desigu information from 
developing countries. such as Qi1Da and Hepal. and to spread information on 
the OLADE progr.-. ~\.\!ding its detailed designs, to all interested 
countries. 

18. Provide abort-term specialized technical expertise and create 
possibilities for long-term training of skilled vorkers. for~ and 
workshop engineers. the latter .. y be undertaken through an exchange 
of shift programmes between wrrkshops in developed and developing countries. 

19. Continue with compilation of information on available SBP manufacturers 
and to distribute it in the form of a directory. 

20. Support the creation of some pilot projects vithin developing countries, 
so proposals and methoda can be practically demonstrated and tested. 

21. Assist in the creation and establishment of regional SBP netvorka in 
Latin Amrica and Africa, baaed on the model of the network. operating in 
the Asia and Pacific R.egion. 
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I. ORGANIZATION OF THE MEETING 

Opening of the Meeting 

Statement on behalf of the Ministry of Water Resources and Electric Power 

22. The aeeUng was addressed by Kr. Deng Bingli, Director of Rural 
Electrification in the Ministry of Water Resources and Electric Power. He 
extended a cordial velca11e to all participants' and UN1DO officials. He 
expressed couf idence that with the gathering of so any experts on s.al.l 
Bydropower discussing pertinent issues, mitual understanding between experts 
f J:Oll different countries will be enhanced and the exchange of experiences 
will speed up clevelopmeut of SBP in those countries and throughout the world. 

23. Be underscor&-i the importance of water as a renewable source of energy 
and espech]Jy development of S1lall hyclropover to utisfy needs of electricity 
aupply for rural ancl raote co mi ties in cleveloping countries. Olina is 
still a clevelopillg country. In order to utilize fully and effectively water 
resources for SBP development, the Chinese Govenment set up a series of 
aupporting policies over several years. The machinery buildina incluatry has 
also attained great achievements in manufacturing SBP aachinery ancl equipaent. 
By the encl of 1986, China has constructed SOiie 67 000 SBP plants with a total 
installeci capacity of 10,090 MW. The construction of thue plants has 
praridecl cheap power for irrigation, drainage, country- and town-run 

"enterpriaes ancl factories, agricultural products processing aa wll u 
domestic lighting. The benefits of this progra.u can be particularly 
seen in the rer.10te mountainous areas that are bypasaecl by the electricity 
grid. 

24· Be stated that although China has made significant achievements in 
development of SBP, it still faces some problems, especially in aapects 
of 118Dagement ancl aclvanced technology. He therefore welcomed thu 
opporomity to have technical information exchanges with experts froa 
other countries on W.e two and other aspects. Be concluded. by viahing 
participants a happy stay in China and the meeting a success. 

Statement on behalf of the Hangzhou Regional Centre (Asia and Pacific) for 
·""all Hydropower 

25. The ••ting was also addressed by Kr. Zhu Xiaozhang, Director and Chief 
Engineer of the Hangzhou Regional Centre (Asia and Pacific) for Sllall Rydro­
power. Be expreseed appreciation to URIDO and the Goveriment of the People'• 
Republic of ChinA for eelecting the Bangmou Regional Cencre {JllC) as the hoet 
institution of the meeting. He welcomed all the participants and expert• to China. 
The Chinese Government accorded great importance to the meeting as evidenced 
by ~he presence of eenior off iciala of the Chinese Kinietry of Water Resource• 
and El•ctric Power (MWIEP) u well as of the Zhejiang Province local Govern­
ment. Be went on to introduce the eem.or officula presellt, who included 
Kr. Deni ~ingli, Director of the Department of Rural Electrification in 
MWUP; Kr. Zhao Giafu, Director of the Office of Foreign .Ufair• of the 
Zhejiang Provincial Government:; Mr. Bu Wuangli, Deputy Mayor of Hangzhou 
Mullicipali~y; Mr. Hu Guiaun, Deputy Director, Department of Foreign Ecoaoa:V­
llelations am Trade, Zhejiang Provincial GovernaMH&t; Hre. Zhou Rullan, 
Deputy Director, Department o>f Water llesourc .. , Zhejiani Provincial Govern­
•nt; Mt'. Zhu Shu:Uin, Aasietant Chief Engineer, Bureau of Electrical 
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Industry, Zbej!ang Province; and Mrs. Lian Yuan Xia, Division Director, 
eo..taaion of Science and Technology of Zhejiang Provincial Government. 
Be concluded by wishing the meeting every success 1.n attaining all objectives 
that were preset for it. 

Statwnt by the Director of UNIDO System of Consultations Division 

26,. The Director of UNIDO Systea of Consultatiooa Division expressed 
gratitude and appreciation to the Govermi.ent of the People's Republic of 
China and to the Hangzhou Regional Centre for their kind acceptance to host 
the •eting and study tour. Be also thanked the Government of Switzerland 
for providing the substantive financial support for the •eting. 'lbe 
Governmnt of Sweden also provided support by funding one of the aain sb1dies 
carried out in preparation for this meeting. Be expressed appreciation to 
tbeae Governments for not only their continued f U. political support to th'! 
URIDO Systea of Conaultationa but also to the assiatance given to enable the 
Systea realize •re action-oriented activities, such aa this ••ting. 

27.. Be explained that this meeting was a direct f ollov-up of 110me of the 
rec~ndationa of the Second Consultation on the Capital Goods Industry. 
with Special Emphasis on Energy-Related Technology and Equ:a.pment held in 
Stockhola, Sweden, June 1985. Thus this aeeting coutitutea part of UllIDO'• 
continuing progruae to assist developing countries in promoting development 
of the capital goods sector and thereby raise the technological · 
capabilities of these countries. Be referred to ONIDO's activiti• 
in SliP over the laat eight years and the establialment of :he Mia 3llcl 
Pacific Regional Network for SBP and the Hangzhou Regional Centre as so• 
of the fruits borne from these activities. 

28. One of the. mjor constraints faced by developing countries in the 
capital goods sector, that was highlighted at the Stockholm Conaultation, 
was the 11111.ted domestic market. The problem is compounded by the 
diversity of imported technologies which make9 the process of absorption 
and adaptation of teclulology even mre dilf icult. A degree of standardi­
zation to the extent feasible could offset some of these dif ficultiea, 
although the COl18traints of standardization have to be carefully checked. 
Be introduced the tvo -jor reports prepared for the ••ting, coverin1 
electr~chanical equipmant and civil works components. After re-A.'tattng 
the objectives of the meeting he wished the participants a very 8'....:cesMful 
-ting. 
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Election of Officers 

29. the following officers were elected: 

a.airman: Mr. Zhu Xiaozhang (China) 
Director and Chief Engineer 
Hangzhou Regional Centre (Asia and Pacific) for SBP 

Vice-Chairman: Mr. Leonardo Gabriel Galinsky (Argentina) 
Adviser to the New Power Sources and Conservation 
National Energy Departllent 

Rapporteur: Mr. Estomib Ngaya Sawe (United Republic of Tanzania) 
Bead 
Renevable Energy Development Section 
Ministry of Energy and Mineral.a 

.Adoptiou of the Progrmme of 1'.fork 

30. the meeting adopted the work progr..- as shown in Annex II. 

Documentation 

31. Documents issued and presented at the meeting are listed 1D Annex llI. 

Adoption of the Report 

32. The report of the 11eeting waa adopted by conse1U1Us at the f iDal plenary 
Oil 21 May 1987. 

Study Tour 

33. Twentyfour participants took part in the study tow-. They were 
accompanied by repreMlltatives of the Hangzhou Regional Centre and the 
local govermats :lD Zhejiang, JiDhua and Collghua. At the end of the 
study tour, the ORIDO Secretariat representative, on behalf of UNIDO and 
all participants, thanked the study tour organizer (HRC) and the local 
governments for all the arrangfdlellts done to ensure successful completion 
of the tour. 
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II. SUHMAP.Y OF DISCUSSIONS 

34. A representative of the UNIDO Secretariat made a presentation of the 
document entitled ''Report on Standardization for ~ndigenous Manufacturing 
of Small Hydroelectric Power Plants", highlighting the philosophy, scope and 
•in findings. Be a.plained that the basic objective of the report was to 
provide inf oration on the design of stardardized electromechanical equipment 
in a fora that could be easily aasiJl:llated. The report focuses especially on 
design of turbines that are considered suitable for manufacturing in moderately 
equipped workshops. Six standard model designs were presented, including three 
crossflov, two Francis and one propeller turbine. These models are categorized 
in an ascending order of complexity of manufacturing technology and thus 
countries may select appropriate lllOdels in accordance with the level of their 
technological develop11e11t. 

35. Another representative of UNIDO Secretariat presented the second .. jor 
badtground docUlll!Dt of the meeting, entitled "Report on Standardization of 
Civ-'..l Works for Small Bydropower Plants". Be ducribed the ''Lego System'' 
philosophy upon which the standardization of civil works components has been 
tackled in the report and presented design naaples covering water intakes, 
deailting works, water ways, forebay, penstock, poverhouae and tailrace. 

36. Experts froa participating countries made presentations on the scope of 
SBP activities in their countries. 

37. 'l'be Coordinator of the Regional Network (Asia and Pacific) for SBP 
described the historical development, mode of operation and range of activities 
undertaken by that network. 

38. A representative of UBIDO Secretariat gave an account of URIDO' s 
activities in the field of SBP, emphasizing the integrated energy/induatry 
development strategy adopted. In this respect the role. of SBP for promotion 
of 811811-scale industries in rural areas was stressed. 

39. In discuasing the preaentationa, several participants commended lJRIDO 
Secretariat on the hi&b professional quality of the two main documeDts prepared 
for the meeting. The docU11eDts were considered to be a valuable contribution 
to the literature on SBP development strategies and in this respect their wiJer 
dissemination would be highly desirable. For effective utilization &110ng a 
greater number of developing countries, it would be necessary to include 
translations of the doCU111eDts into other languages aa well. 

40. 'l'be participants noted with satisfaction that the present effort under­
taken by URIDO constituted a follow-up of some of the main reco-nclationa of 
the Second Consultation on Capital Goods, with emphasis on energy-related 
technologies and equipment. They emphasized the lack of standardization in 
the SBP field as a main impedime:it to rapid development of SBP in developing 
countries. 

41. With •pacific regard to the report on •tandardization of civil works compo­
nents, there was conaenau• that the info1'11ation included, namely th• simolified 
•thod• of calculation, data b•••d on actual a:perieDce and practical aamples 
with detailed drawin1•, would provide con•iderable auidance in the plaanin1 
and realization of SHP projects. The participants obHrv•d that there was 
increaein1 awarenas• of benefits of SHP in rural area• in developin1 countries. 
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Integration of SHP with irrigation and water conservation aysteas would 
provide local cOlllllUDities with basic energy needs for irrigation, water 
puapiDg, aall industries (e.g. food packaging and refrigeration) and 
dotleatic lighting. Rural electrification is thus an essential component 
of rural development activities for which financial aasiatance from 
industrialized countries could be 11Dre forthcoming than for large hydro­
electric projects. It was further observed that whereas the cost per 
kilowatt installed for SHP plants was relatively high, the factor cost was 
by no means prohibitive within an overall economic asses.saent of well conceived 
rural development schemes. 

42. Participanu expressed the following views regarding specific SBP civil 
works components: 

a) Access roads - these could not easily be included in the standardization 
philosophy as presented in the background document. Participants felt 
that attempts should be made to have the cost of access roads -t by 
local author:l.tiea who nomlly provide such services to the cmw•nity. 

b) Surge tanks - although not included iii the background dOCUMllt, several 
participants requested that on account of their importance, detailed 
information be provided for these as well. 

c) Construction materials - although the coat of construction .. terials to 
be used for SBP was important, the overriding consideration is often 
the availability.or otherwise, of such -terials. 

d) Penatocks - Given suitable soil conditions, these could be buried 
instead of laid above ground, as recc ended in the report. 'l'he 
calculation method in the r.sport r•aim vuid but the taperature 
stresses for opa-air peutocks need no lauger be considered. 

e) Powerhouse - thia should be kept as simple as possible and a module 
design could be con.idered where several uni.ts are to be iDStalled. 

43. Participants were unanimous that stalldardization could lead to significant 
cost-savings for both civil worka and electromecbaaical equipment as well as 
traillins progr-.. 

44. Effective and experienced project management was emphasized as a aaj"r 
requirement for SBP projects. Timely project completion within budgeted cost 
(or low.r) clependa to a large extent on the ability of the project 1111D&ger. 

45. ?be .. tablutmat of regional neCYorks for S~ was Ha by wy participants 
as a useful and desirable institutional set-up for coordiaatiDg ad promtilla SBP 
development. Buecl on the experience gained in the Asia aad Pacific lap.oaal 
Network for SBP, participanu from Argelltina and Ethiopia apruud the vill1Dg-
U8s of tboH countries to :1.11itiate, with the support of UNIDO aad other illteraaUonal 
oraa0 :1Hticna8, tba .. tabliabmeAt of reaioa&l networks for Latin America ad Africa, 
rapectiYely. With regard to the .. tablUlmaslt of reaional cencru siailar to 
the B•aazhoia lap.onal Centre (Asia and Pacific), participants took note thet a 
ujor port:loD of tba cost of such aa uadarcakina will h&Ye to be borne bJ tbe 
bo•t COUDtry itself. this vas .. pecially so for the civil voru coutruction 
cost. Participaats from Arpntiu aprUMd tlle readiness of their couacry to 
.U nail.able tba exi.•tina Natioaal SIP JUsioae• (CllEDltlll) for dnelopmnt iDto 
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a Latin America Regional Centre~ 

46. A major function of regional SHP networks highlighted by several 
participants vas to facilitate wider information exchange, especially that 
related to iLdigenoua manufacturing. Thus documentation on design, develop­
ment, manufacturing and trouble-shooting of SHP t.:quipaent as well as civil 
works design and construction techniques, based on actual experience of 
countries in a regional network, should be developed and exchanged widely. 
However, SOiie participants expressed reservations on the practicality of 
such inf oXlllltion exchance since the technology owners may be reluctant to 
make such information readily available. 

47. Several participants ref{uested UHIDO to extend the present study on 
standardized aodels to inclu• deuiled desi&n and manufacturing infomtion 
on other models developecl by so• developing countries like Oaina and Nepal. 
'l'he participants took note epf the developmnt of standardized seTies of SHP 
turbines in Oaina and the mltipurpose production units (MPPU) developed in 
Nepal. 'Ihe participants froa Nepal confirlled their readinua to aake avail­
able to any interested country all inforaation on deaip and manufacturing 
of the MPPU with no clailla on patent rights. A number of participant• 
expressed interut in promoting manufacture of MPPU's in their c:ountriu with 
aaaistance froa mm>O. mm>O was requested to explore the poas:fbility of 
obt•:fn:fnc similar detailed information froa other villin& developing countries 
and to facilitate the wide diaaem:fn•tion of such information. 

I • 
48. A DUllber of participants expressed the need to develop prototy}\ea and 
pilot projects based on the desi111 philosophies embodied in the twd Min 
documents of the meetin&, u a logical follow-up to the work already under­
taken by UNIDO. 

49. Training of technicians and artisans in manufacturinc facilities of SHP 
equipment suppliers was considered very instrumental in transferwing SHP 
production technology. Such training programaea could be organized in both 
industrialized as well as developing countries involved in SHP equipsoa~t 
production. 

SO. 'l'he participanta from one developing country stated that their country 
would Viall to acquire technology of S-tubular and propeller turbinea, and 
would need aaaistance ill orcanizing trainin& progrBJ1111es as well as C0118truction 
of a pilot project to demonstrate the feasibility of such technologies. 

51. ?be participant• from another developing country stated that their country 
would like to dnelop their ow deai111• but may need specialized expertise from 
URD>O and induatrializei countriea. These participants felt that the need• of 
different countriea are varied and as such technical cooperation should be 
tailored to specific ueecla, e.g. expert desiplers etc. 

52. 'l'he participant froa yet another develop:f.llc country expreased the intereMt 
of that country in acquiriA1 technolosy for low-head turbinea, especially 
tubular turbines with pulley coupled runners. 

53. One participat felt that turbine ma11Uf acturin1 development should be 
baHcl on a:f.stiAI modela. It may not be uceasary for many countriea to develop 
turbinG unufacturin& capacities due to low domestic markets. Turbines could 



- 10 -

be imported froa other developing countries that lwve already developed the 
technology on the basis t>f a large domestic -rket. This view was however 
not shared by several participants ~c saw t~e need to develop their 0wn 
manufacturing capacity as of cop priority. 

54. Several participants stated that it was desirable that workshops involved 
in production of SHP equipaent should also produce other equip11e11t, such as 
agricultural implemencs. Experience has shown that several workshops could not 
maintain their production operations solely specializing on SBP equip11e11t. 

55. Many participants stresaed the importance of an .!nt'!grated development 
strategy for SBP involving irrigation schemes, small industries and power 
generation. 

56. A mmber of participants observed that while the six SBP models proposed 
in the tJNIDO doCUllellt and the two Chinese models presented at the meeting could 
satisfy some of the needs, it is_ ho\."ever desirable to include other m>dels, 
especially for high bead applications. 

57. Some participants fe' ~ that the standarclizatioD strategy should also 
include equipment, such a.a electron:f~c head controllers, electromechanical 
governors, generators. In addition, many countries lacked turbine testing 
facilities,and cooperation in establishing such facilities was sought. 

58. A DUllber of participants sub11itted information on SBP manufacturing 
facilities in their countries. 

III. CLOSURE OF THE MEETING 

59. The meeting was closed by Mr. Deng Bingli, Director of Rural llectrifi­
cation in the Ministry of Water Resources and Electric Power, who congratulated 
the participants for having attained all the objectives that were preset for 
the meeting. 

60. The Chairman of th• meeting thanked all experts for their contributions in 
making the meeting a success and pledged the willingne88 of the Hangzhou 
Regional Centre to continue cooperating with all interested countries in the 
field of SHP. 

61. On behalf of UHII>O, the Director cf the System of Consultations thanked 
the participants for the hard work and the serious manner in which diacussiou 
were conducted. He reaffirmed UNIDO's determination to continue snspporting 
developing countriea in the SBP field to the extent that available resources 
permit and called upon all experts to assist towards realization of the 
recoamandations that were adopted. He also once again thanked the Governments 
of Switzerland, China and Sweden for their support for organizin1 the meeting 
and invited other countries and agencies to join UNIDO in supporting SHP 
development in developing countries. 
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Annex I 

LIST OF PARTICIPANTS 

Argentina 

Mr. Leonardo Gabriel Galinsky, Adviser to the Nev Power Sources and 
Conservation Department, National Energy Ministry, Julio A. ltoca 651 
Piso 7 (1322) , Buenos Aires 

Kr. Julio AniJ>al Hercanti, D~rector, 
Micro Bydropower Regional Centre (CREDMllI), Alvean 21i, 3300 Posadas 

Austria 

Kr. Bannu Posch, Managing Director, 
Poach and Partner Consulting Engineer•, Imsbruckerstrasse 57, 
A-6176 Inubruck-Wls 

Chile 

Kr. Rodolfo Bemievitz, Bead, 
Hydroelectric Projects Evaluation Off ice, Empresa Bacional de 
Electricidad S.A. (EHDESA), Santa Rosa 76, Santiago 

Colombia 

Kr. Juvenal Penaloza, Chief of Execution and Co-ordination of Projects, 
Instituto Colombiano de Energia Electrica, Cra 13 ;No. 2700 Piao 3, 
Bogota 

Ethiopia 

Mr. Tuaema Abaderash Zena, General Manager, 
Ethiopian Electric Light and Power .Authority, P.O.Box 1233, Addis Ababa 

Mr. Yee Jling Sue, Hydro Manager, 
Fiji Electricity Authority, Private Hail Bag, Lautoka 

Germany, Federal Republic of 

Mr. Hens-Peter Schaner, Chief Consultant, 
Deutsche Ge•ell8Chaft fUr Technische Zuaamaanarbeit (GTZ), Po•tfach 5180, 
D-6236 !•chborn 1 

Mr. Gaur Mohan Sahu, Project Engineer, 
Oriaaa Renewable Energy Developm..."mt Agency, 622 Saheednagar, 
Bhubaneawar, Oriaaa 
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Indonesia 

Mr. I.. Paaaribu, llea4, 
Subclirectorate for Rural llectrificatian, Directorate-General for 
llectric Powr ad llev Enar17,. P.O.Box 1, Jakarta 

Mexico 

Kr. Ed•mdo De Alba, Director-General of le•earch, 
Kini.SCry of EDer&J, Mi.Dea and Parucate Industry, FraaciKo Marquez 160 
LDL. Condua, Hexico D.F. 

Kr. Flavio Ferran liquelme, Re ... rcher 
Instituto de Inveati&aciones Electricas, lnteraaclo Palmira, A.P. 475 
62000 Cuernavaca, Mor. 

Morocco 

Mr. Abdeuelaa Aboudrar, Directeur Gaakal, 
Conseil Ing&ierie et D&elops--t (CID), l.P. 1340, labat 1..P. 

Nepal 

Hr. Akkal Man Rakarm., Eaginur, 
Jtathunclu Metal Indutry, Ola. 3-812 llagal Quadon, Kat....,.du-3 

Kr. Moti Kajee Shakya, Deputy Manager, 
Small Bydropower J>et»art:ment, Nepal Electricity Authority, Pulcbavlt, Lalitpur 

Pakistan 

Mr. Muh=-ad Yaqub Akhtar, Director-General, 
National l118titut of Power, Ministry of Science and Teclmol0a7, 
70-D Rev Mu8l:lll TCND, Labore 

Philippinu 

Ms. Zenaida AdriaDo Santos, Executive Director, 
Kini Hydro Developmllllt Office, Rational Electrification .,,_fni•tration, 
1050 Quezon Awnue, Matro Kaila 

Senegal 

Hr. AU.oune Fall, Director, 
Departllalt of General Studies, Sociiti Nationale d'Electriciti (SEHELEC), 
28 rue ViDcen•, B.P. 93, Dakar 

Sri Lanka 

Kr. W.J.L. Shavindranath Fernando, Electrical En&iDeer, 
Ceylon Electricity Board, P.O.Box 540, Colombo 

Thailand 

Kr. Grian&sack Joupattana, Civil En&iD .. r, 
National EDeray Adwinistraticm, Yodse, Banakok. 10500 
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UDited. !!public of Tenant• 

Mr. latmih ... ,. s-. Bead, 
l••lable lmrlJ Deftlopmnt Section, IUaiatry of Eneqy ad Mineral•, 
P.O.lox 9153, Dar-u-Sal•D 

P!91•'• l!pu!tl.1c of Uaina 

llr. ..... •in&li. Director' 
Depan-t of llaral Electrificatiaa., lllREP, P.O.Box 2905, Beijing 

llr. Zbma •pna. Pl:O&E* 1 Officer, 
DepartmDt of Fonip Affaira, MftEP, P.O.Box 2905, Beijing 

Hr. Zhu n.om.aa. Director, 
Rnpbou bgioaal C.tre (Asia and Pacific) for SBP, 
P.O.Bos 544, Bn1wh«N 

llr. Xu Baibeo. .,.,..ty Qaiaf ID&iaeer. 
Tianjin Desip ad l11Hrcb Ia8titute of Electric Drive, Bridae 2, 
Jill Tang Road, Ti&jill 

llr. Lill Yaufaa, aaiaf 'naineer • 
..._...... Eleccric i.ru:ll rt Works. Hao8ba. Zheij iaDa 

11r. Zbou W•toaa. Seaior Ea&ineer.., 
Olonging Water Turbine Works, Qioaggi.Dg, Sichuan 

llr. Be Guor•. Sm1or Enainaer. 
Tiaujill Deafp m4 ..._rch Inatitute of Electric Drive, Bridge 2, 
Jill Tana ao.t. Timjill 

Hr. Lima Jiacai. Saior Engineer. 
TiaajiD Dai.pa ad .... arch Inatitute of Electric Drive, Bridge 2, 
Jill Tana IDM. Tianjin 

Mr. Tana 1u1vn, Ol1ef EDaineer, 
Jillchen&j ill& llydro-electric Paver Eqt..:ipmllt Works, Becbi, Guangxi 

Kr. Bu Lill, Vice-Director, 
Li.Dbai Machine Worka, Li.Dbai 

Hr. Sbong Sbeqyi, Engi.Dur, 
Hangzhou la11oaal Centre (Aaia and Pacific) for SBP, P.O.Box 544, Hangzhou 

Kr. Be Peng, Engineer, 
Sicbuan Provincial Machinery Reeearch and Duip Inetitute, 
30, 3rd Section, South llemin Road, Chengdu, Sichuan 

Mr. Wang Zan, Engineer, 
Sichuan Electrical Equipment Indu•try Co., 69 Youth Road, Chengdu, Sichuan 

Mr. Feng Zhian, Enaineer, 
Nanping Electric Machinery Work•, Nanp:lns, FujiaD 

Mr. Mao Jier, AHietant En1ineer, 
JiDhua Hydraulic Turbine Worke, Jie Fas II Lu 366, Jinhua, ZhejiaDI 

Mr. Ruane; Xinvei, Aeeietant En1innr, 
Lanzhou Electric Hanufactory, 66 Minle Road, Lanzhou, Ganau 
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Ill. Vng Qi, Bud, 
FoRip Affairs DiviaioD, Bangmou llegioDal Cencre (Asia aacl Pacific) 
for SBP, P.O.lo& 544, Bengzhou 

llr. hD Dagill&, 
Foraip Affaira DiviaioD, Bangzbou 1a1ioaal Cencre (Asia and Pacific) 
for SIP, P.O.Box 544, Baagshou 

llr. Xue Peilme, Bead, 
f.4uir rt Di'Vi.aioa, BaDgzbou legional Centre (Asia and Pacific) for SBP, 
P.O.Box 544, S.n1zhnu 

llr. Lou llDlllPinl· 
lquipmllC Diriaion, Bengzbou Regioaal Centre (Asia and Pacifi.c) for SBP, 
r.o.Box 544, s.namau 

llr. Ioag Cbagc:U, Amiataat f.Dgineer, 
le8earch Diviai.Ga, llmlgsbou Regional Celatt• (Asia and Pacifi.c) for SBP, 
P.O.Box S44, Rapph«N 

llr. llmfred Bach, Projecc Co-orcliDaeor, 
Impraftd Vaten:lll (G!Z/CATI) Gemma AgeDcJ for Teclmfcal Co-operaei.an, 
P.O.Box 1457, Katjmepdu, llepal 

llr. B. Aldar, becutive Director, 
Afri.call leponal Cmtte for Engfneerillg O..ip and Manufacturing, 
P.11.1. 19, Ul, Ibadan, lligeria 

Kr. Eric Berabardt, Delegate of the Board of Hanag-t (BET), 
Electrowatt Engf.Deerillg Service•, Bellerive Stra ... 36, 
CB-8022 Zuri.ch, Switzerland 

Mr. Jurg Litscher, Chief Engineer, Bead of Section, SUJ.l Bydropover, 
Electrovatt Enailleerilll ::;ervice•, Bellerive StruH 36, 
CB-8022 Zurich, Switzerland 

Mr. Bjorn Corlill, Conaultillg Engineer, 
SWECX>, P.O.lox 5038, S-10241 Stockhola, SvedeD 

Mr. Evald Holmen, Couultina Enaineer, 
SWECO, P.O.Box 5038, S-10241 Stockholm, Sweden 

Mr. Jean Victor Gimpel, Conaultant, 
Models for Rural Development, 11 Chelsea Embankment, Loudon SV 3, UK 



• 17 May 1987 All Day 

18 May 1987 8.30 - 9.30 
9.30 - 10.00 

10.00 - 10.30 
10.30 - 10.45 

10.45 - 12.lS 

12.15 - 14.00 
14.00 - 16.00 

16.00 - 16.30 
16.30 - 17.30 

19 May 1987 8.30 - 10.00 
10.00 - 10.30 
10.30 - 12.15 
12.15 - 14.00 
14.00 - 16.00 
16.00 - 16.30 
16.30 - 17.30 

20 May 1987 8.30 - 10.00 

10.00 - 10.30 
10.30 - 12.15 

12.15 - 14.00 
14.00 - 15.30 
15.30 - 16.00 
16.00 - 17.30 

21 May 1987 8.30 - 12.15 
12.15 - 14.00 
14.00 - 15.30 
19.00 - 21.00 

22 May 1987 7.30 - 10.15 
10.20 - 12.30 
12.40 - 13.40 
13.SO - 15.30 
15.30 - 16.40 
16.45 - 18.30 
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PROGIAlllE OF WB 

bgiatration of participants 
<'peD1Da rmarka by repr.....tati'ft8 of the 
Goftr1meat of the P90ple'a lapublic of China. 
Bae+- leaicDal Centre aad mIDO 
Cof f• 
ElectiGR of of ficera (aa.irmn, Vice-a.ainan 
and lapportear) 
StalldardizatioD for Iadipnaua llamaf acturing of 
s-ll llydroelectric Powr Plants 
tuacb 
St .... diaatioll of Ciftl Vorka for s-11 llydro­
powr Plaaca 
c.f f• 
Micro BJ*opowr Kodala 

Application of S~ SBP :lnmtallatiou 
Coffee 
Country Case atudiea 
Lunch 
Continuation of country cue atudie8 
Coffee 
Plenary diacuaaiou 

SBP Dwelopmmt: Role _of UBIDO 
The Asia-Pacific Reaioaal Betvork for SBP 
Coffee 
Working-Group diacuaaiou on: 
(a) SBP CiYil Worka 
(b) SBP elactromecbanical equipmen~ 
Lunch 
Working Group diacuaaions 
Coffee 
Working Group drafting of conclusions and 
reco•andations 

Preparation of final report and visit to DC 
Lunch 
Adoption of final report 
Coneludin& remarks by representatives of 
Government of People's Republic of Olin&, BllC 
and U11IDO 

Viait to Hangzhou Electric Equipmant Vorka 
To Tonglu county 
Lunch at Puchungjiang Power Plant 
Viait to Fuchungjiang Povar Plant 
Visit to Pucbungj iang Hydraulic Machine Works 
Back to Ranazbou 
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23 Kay 1987 5.15 To J:lnbua by Ho. 379 train 
11.30 - 12.30 Lunch at Jinhua Guesthouse 
13.00 - 14.30 Visit to Andi 1st cascade Station 
14.30 - 15.00 To Summa Pover Station 
lS.00 .- 16.00 Visit to Suaen Power Station 
16.00 - 18.00 Visit to Guofu Power Station 
18.30 Dimler and Stay at Jinhua Guesthouse • 

i4 Kay 1987 7.30 - 8.30 To Double-Dragon Power Station 
8.30 - 11.30 Villit to the Station and Sightseeing 

12.15 - 13.lS Lunch at Jinhua Guesthouse 
13.30 - 18.00 Villiting West-lake Power Station and Sightseeing 

25 Kay 1987 8.00 - 10.00 To Jinbua Turbine Works and Visit 
10.00 - 11.00 Visit to Jinhua Electro-t111chine Works 
11.30 - 12.30 Lunch at Jinhua Guestbouse 
13.30 To Hangzhou by No. 380 train 
19.00 Dimler at Hangzhou Airport 
20.45 - 22.40 Flying to Canton by CA 3502 

26 Kay 1987 9.30 To Congbua county 
13.00 - 17.00 Visit to SBP Stations 

overnight at Conghua 

27 May 1987 Visit to SHP Stations 
overnight at Conghua 

28 May 1987 7.30 Back to Canton 

29 Kay 1987 •••• Leaving Qiina for Home Countriea 



- 17 -

Annex III 

UST OF oocmmfrS 

> 
1. Diacuaaion Paper 

2. Report on Staa.larclUation for Indigenous Manufacturing 
of s.al.l Hydroelectric Power Plants 

J. Report on Standardizatioa of avil Works for s-11 
Byclropover Plant• m/WG.468/11 (SPEC.) 

4. The Standard Serie• of S-type Tubular Turbine in 
Olina m/WG.468/1 (SPEC.) 

s. Axial-Fla1r Turbime Serie• ZD760 for Lav Bead m/WG.468/2 (SPEC.) 

6. Experimcu in the Sundardization of s-11 
Byclropower Statiou m,~\!.468/3 (SPF.c.) 

7. Small Bydropower Development in Argentina m/VG.468/4 (SPEC.) 

8. Saall Hydropo"9r for Developing Countries: 
The Role of lJllIDO m/VG.468/S (SPEC.) 

9. Application of Standardized Small Hydropower 
Installations iD China m/WG.468/6 (SPEC.) 

10. s-u Hyclropower Development in Morocco ID /WG. 468 /7 (SPEC.) 

11. Small Hydropover Development in the Philippines m/WG.468/8 (SPEC.) 
. 

12. Small Hydropower Development in Tanzania m/WG.468/9 (SPEC.) 

13. The Asia and Pacific Regional Network for 
Small Bydropowr ID/WG.468/10 (SPEC.) 

14. H1lC and ita Function in Technic:al Co-operation 
of SBP in the Aaia-Pacif ic Region 

• 




