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INTRODUCTION 

1. Although the history of mini-hydro power (MllP) ·development in l!idones ia 
was dated back long before the orc-~ar period, when one of the fi1~t 1;·ir>i-hjdro 

power plant with an installed cJpacity of 2 x 122 kW was i11L1odUL·-'d .1:1d ~-1>_ 

into operation in 1923 at Cijedil, West Java, the nunber and capaL1cy ~'mi­
ni-hydro power stations in ooeration at present are still rclat1·:c·ly ~1·1dll 

c:s compared to the available mini-hydro !JO'i1er potential. 

The total installed capacity of ~D-IP stations in Indonesia in ei<hte111t: nt cl?e 

end of 1982 is 24370 kll located at 44 sites scattt?red throuyhout the rnuntry. 

A list of these ex1stin9 ~~P stations a9oears in Annex 1. 

ORGANIZATION 

2. Perusahaan Umum Listr\k Negara (PLN), the State Electricity Corporation 

whi~h reports to the Minister of Mines and Energy; is end0wed witn Lhe major 
responsi~ility for generating, transmitting and distributing ele~tr·ic p~~er 

throughout Indonesia. 
This responsibility covers practically the whole range of activities ot the In 
donesian power sector such as planning and construction, including that ot mi-

ni-hydro power developrne.1t. 

MINI-HYO~O POWEP. DEVELOPMENT 

~- The p~licy for planning, an~ development of MHP Projects lies in the Head 

Office of PLN. Project preparation activities such as preliminary ~urvey, site 

identification and selection, r~connaissance survey, feasibility ~tudy and 
engineering design are carried out under the responsibility of a Centr~l Project 

Office an executing unit of PLN. In carrying out these activitir~. assistance 
are often requued· from engineering consulting firms and /or the Uectric Power 

Research Centre of PLN. 
Tendering and contract negotiations 0f civil works are carried out by the indi-
vidual projects concerned or by the ~ain Project Offices in ch~rg~ of hfdro-po­

wer development in the region. the so-ralled Main Hydro Project.~ 

I 
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Tendering and contr·dci:. negotiations of electro-mechan1cal work:. are carried 

out by the Central Project Oft1ce. 

The responsibility tor constr-uction supervision of t~HP pr0ject~ in the p:.st 

1 i ed with the Cent ra 1 Project Office and assisted by the projects concer neJ. 

while at present it is the reverse w'lere the llldjor resp()nsibil ity lies with 

the project and assisted by the Central Project Office. 

Where necessary, in some r~gions Main Hydro Power Projects are e::stab!ised, 

which are given the task and responsibility for the construction of medium 

and large hydro power projects in the region. With this arrc11gement there is 

the possibility that the Main Hydro Projects may perform the same act1v1t1es 

which normally comes und~r th~ responsibility of the Centr~l Project uific~. 

Such possibility of 0·1erlapping a_ctivities could be avoided by havi1!1j a good 

coordination from the P.ead Office. 

The initiative of proposing a MHP project may also come from other irstii.11ti 

ans such as the Department of Public Works. This is the cac;e of ;rrigatiu11i 

multi purrinc;e projectc; (flood protection irrigation, \·1at2r 5upply, pow.'r g: 

neration, etc.), where coordination efforts among the implementing orgJniza­

tio~s involved with the projects are always necessary. 

For projects of this kind, t~e project i~plementation are ca:ried Gut as 1 

combined effort using lnteqrated approach, where the civil works are usual­

l; done under the responsibility of the Public Works, while that of the p1~1~r 

generating f~cilities stays under the responsibility of PLN. 

4. The above, exµlains hm1 1-iHP developr.:ent are basically implemented in 

Indonesia ir. the past as ~1el1 as at 1Jresent.Here,'- '~entralised system of pla.!.!_ 

ning, programming and implementat'ion is mainly adopted, \llthout leaving the 

nssibility of following z decentralised system and mb.ed or combined syste:11 

such in the case of multi-purpose projects. It is true that 1n a centrijli,ed 

system, the developmen~ criteria tends to conc2ntrate on power gener~tion on 

ly and neglecting the be11efits which may be dt:!rived from other secttirs. 

It can also be noted that in some r~gions there is the capability to d<' 11 elop 

their own micro-hydro orojects (with ..:a;:Hcity ..ip to \~·Ok~}. for instir1(f' 

within the Cooperatives ~n1 Peqional Development Office~. i~ m0;t ca>r.~ in (0-

operation with local univer$ities or· technological. institutions. 

ACHIEVEMENTS OF MIP [)F'l/ELl)PMlNr ANO PP.08UJtS FACED rn ITS it1P~tMErHJ\r!ON 

5. As mef'ltionerl earlier, the tota~ installed Cdprteity of Hllfl <;taiir111'> ir1 lncio 

nesia at the end of 19H2 is 21\370 k~J. which a1C11o:;t prilctically ,i]l of ther.1 '"'"re 

centr~lly olanned and dtvrlo~ed. 

.. 
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This centralised system Qf develooment is merely based on the authority systern 

1n the electric p~er of lndcr.t:>' -: in the past, which was Close to monopoly 9..!._ 

ven to PLN. 
Les~ attention were given in the past for the development of ~p due to sevc-

r~l re~sons, mainly because of the cheap energy price era, relatively high 1~ 

\·estment cost per unit capucity and lack of experience in ~liP. i-!owever, plans 
were also made to include the development of MHP in some areas where they are 

considered still attractive as compared to other alternative solutions, with 
th~ aim of gaining additional knowledge and ex~erience i~ the aevelopn~nt of 

ilHl'.besides the p-imary objective of generating electricity. The results and 
experiences qained from MHP development <.an be mentioned dS foll~1s : 

- Electrification of rural areas w~ich are far from the existing grid. 

- Develop in-house design capabilities. 
Use of local consultants as well as foreign 

- Use of local contractors in an isolated/remote area 
- Use of locally manufactured turbines as well. as foreign made equipments 

- Operation and maintenance of MHP stations. 

6. Despite the achievements and experiences gained in the development of MHP, 

some of the difficulties and problems faced during its implementation were among 

others : 

- transportation and communication problem due to remoteness of sites 

- lack of skilled workers 

- lack of expertise 
- weak constructors 
- poor quality of survey works and feasibility study 

- inferior des1gn and engineering ~orks 

- 1 ack of funds 

In addition, some operational and maintenance problems were also faced such as 

- lack of qualified operators 
- insufficient annual continuous d1scharge 

landslide5 and foundation failures 

- speed governor trouble 

CENTRALl~EO VlRSUS DESE~fRALISEO SYSTEMS 

7. 111 a cpnt.ralised system of MHP development, the responsibility of planning, 

progralTITlin<J dnd implementation of the individual p""Ojects rest upon one 1.:entt-al 

authority. 
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The works invol11ed i!'l the p:a:ining stage can be divided into the foll01·'1111] ."!C­

tivitie~ : 

- dala collection 

- prel1minary survey 

- site identification a~d selection 

- reconnaissance survey 

- feasibility study 

- engineering design 

- tendering 

- contract negotiation 

Whereas in the implementation stage, where physical works are mostly invnlJ~d. 

the activities consist of preliminary construction, manufacturing, main chil 

construction, erection and installation of electro-mechanical works, and LCH11-

missioning. 
Considering the broad range of activities, and if the authority in char~!' of 

MHF Jeve1opment has to undertake all of the works by itself, the number <:rd r::.: 

quired manpower and expertise must be sufficiently provided to carry out the~l 

jobs. 

This is not only difficult but also very costly. 

Therefore in most cases engineering consul ting and contracting firms are enya 

ged to help solving the problem. 

8. From the roint of view of works involved in MHP development, the sam2 ~i 

tuation as mentioned above holds true in a decentralised system of MHP dcvelo~ 
ment if similar patt1>rn is to be followed, such in the case of full transfei- of 

authority and respJnsibility. 

One way of avoiding thes~ difficulties is to have a combined effort and takrnq 

into account the institutional capabilities of the imple1nenti119 bodies invnhrd 

Apart from the pros and cons for. a centralised or decentralised sys~em c•f :-11tr 

developmE:nt, the irnpor·t,rnt thing is how one can achieve thP. go;il of develoring 

mini hydro in develnpinq countries with the :n;pirnurn u<;e of indigeneous rr",our­

ces and to dpvelop loc;il rapabilities. 

9. MHr> development can bP of a single purpoS£: i.~>. generate eli::·ctric1ty, r.1 

multi-purpose ;ispect wh1~1c in most Cdses an: of dual .purpose combined with 11ri 

gation. In tlw latter ca';P., the most preferable method to follow is to t,1~·: thf 

integratPd approach, wh1>rr al~ parties having their major rnncf_rn and 1ri!f.1t.' t 

in a rarticul<H d5pect are invoived in the project. f 11 to 11 win~ th 1 '.:. 

appro<ich, d good co1 .. rdinat.ing effort should be established to a~,·.we a <,nr•·•''h 

imp 1 emPnta ti on of I Ii•: r•rojec t. 
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For MHP development with a dual-purpose, the problem becon,, less complicated 

since only two parties are involved, i.e. the one responsi• le for power gen~ 

ration and the other having the responsibility in irrigalinn. 

There are quite a nurrber of MHP stations of this kind, most of them were d~­

veloped on the basic of an existing irrigation system. 

The investment cost of such a MHPstation,in particular the 1.ost of civil works 

is relatively low, because it required only a simpler.intake and outlet struc­

ture to b:.:ild the plant. 

Host of the existing MHP stations were built on- the basi~; "' i'. ..,1119le purpnsl", 

which is to generate electricity and the:-eby involving a r"lct:ively hiy~1 in­

vesl.menl cosl. dS \.U1U1Jcl1~J i.u ui.i1~1 ::.111csil wnventional pow;.:!1· yl·nt:rating units 

such as diesel generators, which ~de it less attractive fnr them to develop. 

10. In a lllll ti-purpose MHP development where power gener.1 Li11n is one .>I t;1~ 

main C!bjectives, the integrated approach is considered as the r.1ost adva~,~~~::r·u:; 

way for the electric pJwer utility to develop a MHP station. 

The various advantages which can be drawn from this approach are 

- niinimise cost of investment to the most essential pa..-t for the construe 

tion of the power c;omµone11t only, such as powerhousf' and power genera­

ting equipment. 

- minimise cost of engineering 

- reduce scope of works and responsibility 

- sharing of expertise 

To assure successful implementation of '1 project developE:1' on the basis of an 

integrated approach, it requires a well coordinated effc1·1 and good prep~ra­

tion and understanding among the parties involved. which ;r, sometimes not ea­

sy to establish.· 

11. Back to the question of centralised versus decentralised :.ystem of pr~ 

ject planning and implementation of MHP development, there is no single ans­

wer as to wnich is the most appropriate way to follow. 

In the Inuonesian case. although the fcimer, which is the centr,il isic:d system, 

has been practica-lly followed in almoo;t any MHP development in U1e past, it · 

does not necessarily mean that thir;. is the most sui tdble 111t:tlioJ of developing 
' 

a MHP station.since some MHP stations which have been dev.~loped on a de:cen-

tralised manner have a1so shown the same good result d'> th.~ 1·L11,~r pla11ls which 

have been developed otherwise. This means that both <.t:t1i.1 ·Ii ~,,; i'nd ,J.:rentrc1li 

sed ~ystem as well, hilv~ been ;uiit:d without an_y ni.110· 
,1 ,, ' 

l?. 

,. ; ( . ' 
1.·,'' I ,ir· .j 
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desentralised syste:n of project planning and im~lementattor. of MHP development 

Lo11 be mentioned as follows 

Advantages of a centralised system 

- the total number of experts, staff and other personnel required by the 

project are much 1 ess than foi· a dece'ltra l i sed sys tern 

- establishment of a MH;> station d~es not depend on tlie capability 'lf the 

region 

Disadvantages of a centralise-1 system 

- due to remoLeness of sites, and availability of monpower, it is diffi­

cult to imp 1 ement severa 1 MHP projects 1 oca ted at dlfferent sites at 

the same time in viPw of the geographical conditio~ of th€ country and 

the poor infrastructure of the sites. 

Advantages of a decentralised system 

HHP development can be implemented in a more accelerated manner, if th-" 

required ma'lpower and expeitise can be made available ~n the regions 

- creation of new job opportunities. 

Oisadv~ntages of a decentralised system 

the need to establish regional capability re(jidres consirierable effort, 

such as institutiona1 set up, manpower recrui~nent 3nd training, etc. 

_ justification of a MHP de'ieloprnent is merely ba5e:l on a micro (regi­

onal) - level, which nay not be the ootimum solutl~·1. 

Tc obtain the opti1;;um result of ~1HP develo~ment, it is be~t to combine both sy~ 
tern in such a way without creating new constraints and tryiog to avoid the di~ 

advantages resulting from either system. This can ~e started first with having 

an overall evaluation of the problem by preparing a good inventory of all data 

and infonr.ation available on MHP making an a~sessment of MHP development capa-

bilities at all levels. 
~n order to have a well coordinated efforts in MHP developn~nt and to make the 

maximum use of available resources, it is desirable that the overa11·responsj__ 

bllHy for planning and progra11111ing he g·iven to a central IJody which is also 

responsible forcoordinatior. purpose:; and to act as an ddvi•.ory tiody for MHP de-

ve:opment. 

-1 
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There is also the need to forr.iu1ate a national !'trate~y ar 1 pol icy for the de­

velopment of MHP. 

On the basis of this national strategy arid policy, a devel0pment plan can be 

further defined together with its implementation progranrnPs which should be 

based on certa~n priorities. 

After the establishment of all the basic policies and µLrn~ .then come th2 ir.irle-

mentation stage of the individual projects where the regional devel0pment units 

may be involved. 

The morp regional development units can participate in tin p1·uject implementa-

tion, a brighter prospect can be expected in the decentrrl I iserl system of MHP 

development in ~he future. 
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N D 0 N t S I A 

LIST~~!~!_! ~IG r~ !!!!_:~! ~ ORtl._~OWE ~2~ATI~J1 ~ 

AS OF 31 ~ECEMBER 1982 

------------ ·--. 

No. ~lame of Plants 
(Sites l 

1-1 2 

1. ! Tarutung 

2. Munthe 

3. 

4. 

5. 

6. 

7. 

8. 

I 
9. 

10. 
I 

I ~ l • 

-. 2. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

~ungai Puar 

Koto Anau 

Sun~ai Penuh 

Lempur 

Kota Agung 

Tes 

Sida Urip 

Haruyan 

Tenga 

Pontak 

Sawi to 

Takala (Sopeng) 

Wamena I 

Karang Asem 

Kar<:ng Asem II 

Na r:nada 

Rutteng 

Bajawa 

Kloncin1 

Giringan 

Gol ang 

Ngebel 

Maron 

Selorejo 

Tanggul 

Wonosobo 

Banjarnegara 

Balapusuh 

p rcv_i nee 

------
.;, 

rt~ Sumatera 

:"th Sumatera 

st Suma tera 

st '.).;ma tera 

No 

No 

We 

We 

Ja 

Ja 

La 

Be 

Be 

So 

r10 

No 

So 

So 

Ir 

Ba 

Ba 

mbi 

mbi 

mpung 

':i. 

E. 

E. 
Ea 

Ea 

Ea 

Ea 

Ea 

Ea 

Ea 

Ce 

Ce 
Ce 

ngkulu 

ngkulu 

uth Ka l imantan 

rth Sulawesi 

rth Sulawesi 

uth Sulawesi 

uth Sulawesi 

ian jay a 

l ; 

1 i 

tlusa Tenggara 

tlusa Tenggara 

tlusa Tenggara 
st Javd 

st Java 

st Java 

st Java 

st Java 

st Java 

st Java 

ntral ,Java 

ntrdl .Java 

ntral Java 

. -- -

Ins ta 11 ed Head J o;schar9·' 
Capacity (m) per Unit 

(kW} ___ (l/sec) 
4 5 6 

2 x 60 30 210 

80 9 1100 

75 115 100 

160 23 1000 

70 32 300 

90 26 500 

60 12 720 

2 x 660 43.5 1875 

100 13. 7 l 04(1 

172 5 5000 

180 24 1070 

60 5 1700 

3 x 540 6,8 10000 

98 8 900 

120 i:; 3500 .J 

30 27 ~70 

80 14 800 

100 15 950 

120 16 1 , .," 1.J, --

160 52 550 

52 80 100 

1400 101 111ri 

2 x 900 101 1280 

3 x 900 85 1370 

2200 183. 5 1500 

RO 9.5 1200 

4800 37 _ l 14700 

fiO 4.5 ~ -lOO 

l?O 13 1566 

7~6 19 ?'00 

1 fi 6 10() 

··--·· - - - - - --------- --

-, 
f 

ANNEX 1 

I 
Year in Rerr.arks 
Service 

7 8 

1925 

1976 

1974 

I 
1978 

1957 

I 
1979 

1972 

1959 

1976 

I 1979 I 
I 

I 
1979 

1979 

1942 I 
1974 I 

! 
1977 

1969 

1973 

1978 

1974 

1981 

1927 

1937 

1955 

1959 

1968 

1972 

1973 

1976 

194] 

1949 

1969 

I --- ---· --------



No. ~me of Plants 
(Sites) 

1 2 

31. Ngargoyoso 

32. Tonjong 

33. Pakisbaru 

34. Wonodadi 

35. Meja gong 

36. Sempor 

37. Kal ikuning 

138. Bengkok 

39. Dago 

40. Cijedil 

41. Cibinong 

42. Talaga I 

43. Labor a tori um 
Cipayung 

44. Maj a 

- ., -

LIST OF EXISTING MINI-HYDRO POWER STAJJaHS 

AS OF 31 DECEMBER 1~82 

(continued) 

Province Installed 
Capacity 

(le.\-/) 

3 4 

Centra 1 Java 60 

Central Java 200 

Central Java 100 

Central Java 210 

Central Java 5/5 

Centra 1 Java 1000 

Central Java 85 

West Java 3 x 1050 

West Java 700 

West Java 2 I. 1 i::2 

2 x 154 

West Java '20 

West Java 200 

West Java 400 

West Java /5 

·- - -· ·----· 

----
I 
l Head 

(m) 

-
5 

30 

18.7 

130 

3.8 

116. 3 
44.2 

5 

105 

45 

36 

36 

5 

27 

45 

10.6 

-

Di 
pe 

_{_!_ 

l 

7 

4 
( 

2 

1 

2 

l 

li (I 

200 

050 

9}J 

500 

zso 
523 

S~6 

570 

600 

300 

650 

-

197e 

1979 

1979 

1981 

1982 

1923 

1923 

1923 

1923 
;962 

1970 

1974 

--1 
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