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I. iNTROOUCTICJ-.1 

The National Electricitv Board, being an Agen<.-v of the Government of Malaysia, started a small 

mini 
-----~~----~-=~:::::::__ 

I he proposals for 2 pilot projects were expanded in the earlier 

part of 1900 and it resulted in a pr~ram for implementation of 22 trial schemes. Further interest 

shown by the Go~rnment led to the emplovment of Consultants. To-date the number of projects 

to be implemented in Peninsular Malaysia for the 4th Mafavc;ia Plan is 102 (82 of which is in PeninsJlar 

Malaysia and 20 in Sabah ana Sarawa>). Apart from those planned the 22 projects mentioned are in 

various stages of construction. The C.lpacities of these projects range from 50 KV!. to 1500 KW and 

the definition of mini hydro has been adopted to be those in the range of 25 KW up to S<XXJ KW. 

The rational behi'ld the implementation of mini hydro schemes is to a:hieve national objecti~ 

of rural elPCtrificatio11 by ~veloping small hydro potrntials within the countrv in the most 

economical way. The total project5 include the power stations, transmission lines (llkV) and the 

distribution system. A number of the proj~s are grid connected and a few are ex11ected to run in 

isolation. 

The National Electricity Board hf>ing the A~ncy of the Government is a a>ntrali5ed body taking 

care of all ~lectricity generation, transrnissinn and distrihution in Peninsular Malaysia. T:ierefore all 

projKt5 undertaken as far as elE:ctrical energy r,eneration is <:oncerned has got to be done by the 

National Electricity Board. As ~uch, pro~ nL>nning a11d implementation of mini/micro hydro in the 

country is hased on the centralised manctgf'nlt'nt ~ystem as instituted in the structure of the Board. 

(i) ~ructure of t~e Board 

The National Electricity Boarrl of Malaysia covers ~neration, transmission and distri

bution of the electrical energy. As far as rural electrification is concernrd the r-.;at;onal 

8ectricit.y Board plays a ve;y important role in pr'J'lliding electrical enf>rgv to the rural 

sector with the aim of brin~in~ up standards of living to the rural people. M such, a 

l 
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number o~ divisions in the Board h<M! been engaging acti-..e in supplying ~ricity to 

rural areas of the country. These departments Include the Distribution Department, 

the Rural Electrification Department, the Generation Depart~nt (Die~) and the 

Minihydro Department. In the tctal structure the Rural Electrification [~nrtmert 

provides the initial planning and implementation of projects in the rural areas. This 

Department is backed by the Distribution Department as well as the Generation 

Department (Diesel) where necessary. The development undertaken by the Generation 

Department (Diesel) is in tenns of providing 12 or 24 houn diese electric IJ!neradon 

system for the rural areas. The setting of the Mini 1-.ydro Department In 1980 expo1nded 

the arms of the Board in tenns of rural electrifica.:ion and harnessing of a renewable 

energy resource. 

(ii) Funct;ons of the Appropriate Departments 

As an example, in the setting up of a mini hydro electric IJ!nerating system in the rural 

area, a site, when approved, is taken up and the departments concerned would be 

Mini Hydro and the Rural Electrification Department. The Mini Hydro Department 

confines itself with the preparation of designs, computer studies of the ~te. The 

information as far as transmission and distribution is concerned will be in the hands 

of the Rural Electrification Department. On completion of the sites the commiss',ned 

station will be handed o~r to the district i.e. the distribution centre of t~ district. 

The function of the N.E.B. 's district office is administratiYe in nature and this 

department's role is in the collection of ~nue and maintenance of the electrtal 

·system. The C~neration Department (Diesel) is the department responsible for 

maintenance of all mini hydro stations throughout the country. Monitorina is done by 

the Research and Development Department of the National Electricity Board. 

II. QNetAL APPROACH 

The pr;Jrity of mini hydro is to promote rural electrification. The type of mlni/micrc 

genemina system that i~ to be deYeloped for each potential site depend~ upon two identlfllhle 

marb!ts :-
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(a) !sowed Areas 

These isolated stations are remote villaaes and are characterised by lower plant ™=tor 

and uneconomical IJ!nerating system. The aenerating plant serving such rraricet must 

be desilJled to meet the maximum demand of the areas and the system must operate 

to comply with the trends of the demands on a daily basis. 

(b) Grid Cannected btions 

A la111 number of vi:ages under the rural electrification prORramme suffer '-"!ry low 

volt• and are highlv capaciti\1! transmission systems. It has been found that by 

adci111 mini hvdro IJ!nerating systems to the ends of these Unes as well as providing 

electrical ene'IY to villages way beyond the technical limitations may pr<>¥e economical 

and viable. Mini hvdro proj8:ts of such category are desillJled for optimum capacity to 

obtain the rnlJtimum benefit of cost of ene'IY IJ!nerated. Full exploitation of these 

sites takes pllc:e during hi1h flow seasons. 

Ill. PlANflNC 

In a centralised system of manaaement of mini hycro, plannins is simplfled by havins a 

centralised f.ffort in terms of the following :-

(a) Dita Collection 

With its extensi\1! networi< to the rural areas a Cl!ntralised manapement system data on 

virtually all the villages throughout the <.:ountry has been collected at a central 

departmert. As such it is easy to know whP.ther such villaaes have been eectrified or 

not. At the same time data relatin1 to tr.111nsmission lines and distribution systems are 

also known. Topographical sh~ studil!s can be done for areas that are close to 

township ttiat have 12 or 24 hours supply. Further information can be easily obtained 

from the district offices of the National Electricity Board pertaining to details of 

villaees, lengths of transmission line niquirements, potential capacities of consumers, 

etc. The topographical stud~s on the other hand will prOYide catchment area, the 

volume of water available the head and the capac.ities of power stations expected. 

i 
I 
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(b) Reconnaissance ~udies 

After data collection in terms of topographical studies and availahle consumer 

characteristics reconnaissance study is necessary to detennine the viability -Jf tne 

project. This involves sending out of men from the Mini Hydro Department to ttle 

potential site. The site visits will determine position of weir, estimated pipeline route 

and power station. Liaisons between the district office and other go~mment 

agencies of the area will help in obtaining further information and details relating t') 

the project. The vehicles used for reconnaissance studies and men n!Quired to do 

such work can normally be obtained with the help of the district offices. This 

minimises the need for extra vehicles on the ground as well as there is a localised 

knowledge of the site. 

{c) Feasib;lity ~udies 

The feasibility study is carried out after fuU knowledge or the site has been known. 

Feasibility studies will require data from the reconnaissance studies and these are fed 

to the computer for economic evaluation. Variations may take the form o~ financial 

analysis or economic analysis. Computerisation on the centralised system is much 

easier as the computer time is much better utilised and at the same time standard 

procedures of analysis can be carried out. The standardisation of procedures in the 

feasibility studies helps a great deal in the determination as well as putting the order 

of priorities of implementation of schemes. It should be noted that with political 

implication of the introduccion of mini hydro schemes to the rural electrification system 

makes it more difficult to determine sites t~;:it have priority above others. 

IV. OESICN ANO APPROVAL 

Standard designs of power stations, weirs, anchor blocks, su~ tanks, etc. have been done 

and therefore a O?ntralised system of design makes it much easier ~o choose the appropriate design 

of stations. The information gathered so far in terms of centralised management has made it 

possible for the Board to choose the best system of water collection neces:>ary in mini hydro 

systems. Data pertaining to types of mac~ines and electromechanical systems h~ been in one 

common pool and therefore these are 1etrieved when r~uired for comparative assessment of mini 

hydro requirement. Design err .:>rs and corrections that haw been made for earlier projects is 

anticipated not to happen again for new and upcoming projects. it should be noted that this 

~rtralised appro..:h is useful ir. terms of mini hydro development throughoct the country on a lo09-

term basis. 



- 5 -

'/. TINOEK ANO AWARD OF CCMTRACT 

Tendering of contracts, d-.il and eb."trornechanical, from mini hydro systems are issued by the 

Purchasing & Contract~ Department of the National Electricity Board. This means that the costing 

and rates of construction and purchase of equipment are almost standard. Potential contractors 

collect tender documents from the Headquarters of the Nat;onal Electricity Board and they are taken to 

site visits of a member of the st"f of the Mini Hydro Qe-,artment orior to quotation. The award of 

contract is done by the Purchasing & Contracts Department on the recommendation of the Mini 

Hydro Department. 

VI. gJPERVfSIC>f CE CC>ISTRUCTl<J'll 

The National Electricity Board provides one site supervisor to .supervise construction of the 

civil works of each mini hydro scheme. The site supervisor reµorts to the Headquarters on all 

acti-.ities carried out as well as details pertaining to the project during construction. Analysis of such 

data i~ carried out at the Headquarters where comparati~ studies are made on ot;.er projects of 

similar types. Experience gained from one site is often transferred to the ()(he~ to ensure quality of 

work and the reduction of time. 

VII. ~PERVISIC>I OF INSTALL\TIC>I AND CCMMISSIC.UNG 

Supervision of installation of electrnmechanical equipment as well as commissioning of these 

l!lUipments are carried out on the centralised basis in view of the common nature of such activities. 

Pr~dures during such works are therefore minimised and costir.g is therefore reduced. 

VIII. OPBtATIO. 0: STATIQ<.I 

On the completion of the station after commissioning the station is handed over to the 

district office of the National Electricity Board. The station is therefore no roc're under the centralised 

management scheme btit falls under the localised administrati...e operation of the district office of the 

National Electricity Board. Ali manpower requirements for running thE: stations, salaries, wages, etc. 

is done at the district level. 

l 
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IX. MAINnNANCl: 

The maintanance of stations is done f~om the centralisP.d management system due to the fact 

that the number of clesel stations in the country is rather widespread. As s1.1ch where mini hydro 

stati<ms are on the route of the maintenance team, these stat1ons will be maintained from time to 

time when necessary. Inspection of turbine runners, civil works and others will be done on a yearly 

or a M-o year basis. The compilction of such maintenance will hel;:> in detennlning the best possible 

operation procedures in the power stations. 

X. MOfrT<JtlNC SYSTBI 

The mini hydro stations are being monitored by the Research and Oeve16pment Department. 

The monitoring is basically to gain further infol"Tlation on the operation of the st~ns espedaly on 

the indeterminant aspects such as hydrology, siltation, erosion, de. Prq>er monitoring and feedback 

will ensure a bank of useful information which will be used for future projects. 

XI. C<HWSIO. 

The centralised system of the managemem of mini hy~ro projects in Peninsular Malaysia has its 

adV?ntages and disadvantages. As a whole it would s ~m that this system is the M!t from the point 

of v\ew of porrtical, statutory and social n11uirements of the country. It should be noted that a large 

number of the sites in the cou11try may not be, if developed, used for rural electrfficatlon but for 

enef1Y haM!Sting of available water resources. This needs centralised management system of 

implementation as the contribution of such systems would be beneficial more towards the 

displacement of fuel for use in the extended grid systems throughout Peninsular Malaysia. 
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