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LEMBAGA LETRIK NEGARA, NATIONAL ELECTRICITY BOARD
TANAH MELAYU. - OF THE STATES OF MALAYA,
Ibu Pejabat, Head Office,

129, JALAN BANGSAR, 129, JALAN BANGS
KUALA LUMPUR. kUALA.LUMPUﬁfR,

PETI SURAT 1003 P.0. BOX 1003
Talipon K.L. 27791 (20 talian) “Taligeram TRANG”

Bil. Surat Tuan

Bil Surat Kita CHA.0Q14/7/6D '
CKF/TPT June lst, 1971.

BY AIR MAIL

Mr. Francois Ettori,

Programming and Budgeting Department,

International Bank for Reconstruction & Development,
1818 H Street, N.W.,

Washington, D.C.20433,

U. S. A,

Dear Mr. Ettori,

Further to our General Manager's letter to you
dated May 11lth 1971, I forward herewith the following
statements:

(a) Statement showing the generation projects not
covered by IBRD Loans in particular to the
breakdown of expenditure between foreign and
local components of the Malacca Power Station =
Stages I, II and III and the Johore Bahru Power
Station - Stage I.

«(b) Statement of monthly data showing the generating
capacity out of service in the thermal plants of
the interconnected western networks for period
September 1968 to August 1970,

2. I would like to draw your attention that the

figures shown in the statement under (a) above differ from
those previously supplied to you following a detailed analysis
to ascertain the foreign exchange components of the Malacca
Power Station - Stages I, II and III and the Johore Bahru
Power Station - Stage I.

g Please let me know if you require any further
information.

Yours sincerely,

 Chatl

(Chan Kai 0)
Financial Controller
Encls: National Electricity Board
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NATIONAL ELECTRICITY BOARD OF THE STATES OF MALAYA

OTHER GENERATION PROJECTS NOT COVERED BY IBRD LOANS
(In MSmillion)

: Malacca Power Station Johore Bahru Power i

Year Stages I, II and III Station - Stage I
Ended :

dlst August Local | Foreign | Total | Local | Foreign | Total | Local | Foreign | Total
1958 2.6 6.3 8,9 - - - LB - 1.6
1959 1.2 Be3 F P - - - (.3 - 0.3
1960 9.3 2,1 2.4 - - - 2.8 - 2.8
1961 0.4 1.k 1.5 2.0 0«3 2 0.8 - 0.8
1962 - - - 2+B Jud 643 1:6 - 1:5
1963 - - - . P 7.0 10.3 L& - 1.6
1964 - - - g.8 2.9 33 1.0 - 1.0
1965 0.2 1.2 1.4 Osd 02 03 P | - dvd
1966 L1 1.9 w9 0.l 0.8 0.9 1.6 - 1.8
1967 0.3 0.5 38 - - - 1.3 - 1.3
1968 - 0.2 0. - - - 1.6 - 1.6
1969 - - - - - - 1,0 - LvQ
1970 - - - - - - | % - LaB
Total 6.0 19.8 25.8 8.7 14.9 23.6 19.8 - 19.8

CKF/TPT

Kuala Lumpur
31st May 1971
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to Western Network.
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Western Network.

Western Network.



INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOFPMENT

INTERNATIONAL DEVELOPMENT ASSOCIATION

(FF ICE MEMORANDUM

TO: Mr. Richard H, Sheehan

FROM: R.V. Sear and C, de Beaufort

SUBJECT: MALAYSIA - Loans L58-MA, 579-MA and TOO-MA
National Electricity Board (NEB)
Third, Fourth and Fifth Power Projects
Full Supervision Report

Tn accordance with Terms of Reference dated January 29, 1971 a
supervision visit was made to Malaysia between February 10, 1971 and March
3s L2H1s

1. FPROJECT DATA

_ Loan 158-MA  Loan 579-MA Loan 700-MA
Original Loan Amount (millions) US$37.0 US$11.5 US$20.0
Present Loan Amount net of cancellations Us$29.5 US$ 9.5 US$20.0
(millions)
Amount disbursed Dec. 31, 1970 (millions) US$25.7 Us$ 3.1 US$ 0,06
Amount cammitted (millions) US$ 3.8 US$ 6.l US$ 1.0
Signing Date: | 7/26/1966  1/9/1969  1/16/1970
Effective Date: 8/30/1966 3/L/1969 9/29/1970
Original Closing Date: 9/30/1970  3/31/1973 1/31/1975
Present Closing Date: 3/31/1972  3/31/1973 1/31/1975
Date of Last Supervision Mission: 10/7/1970  10/7/1970 10/7/1970

Rate of exchange:

US$1.00 = M$3.00

The projects under various loans consist of:

Loan QQB-MA (1) the construction of the Tuanku Ja'afar thermal station,
with an initial capacity of 120 M (2 x 60 Md); (ii) the expansion of the
Sultan Ismail steam station at Johore Bahru by the installation of 2 - 30 MW
units; (iii) the installation of the third 50 MV unit at Woh plant and l.h M4

of additional capacity at Odak hydro plant of the Batang Padang scheme; (iv)
transmission system expansion.



To: Mr. Richard H, Sheehan -2 - April 19, 1971

Loan 579-MA (i) the second stage of the Tuanku Ja'afar plant consisting of
the addition of 2 x 60 MW steam units; (ii) the second stage of the Prai
station consisting of the addition of 1 x 30 MW steam unit and (iii) trans-
mission line extensions.

The Bank loan of US$9.5 million would be used to finance the
foreign exchange cost of the Prai station and transmission line project
and the miscellanecus items for the Port Dickson plant. The Boilers,
Turbo-alternators and Steel Structures for Port Dickson are being financed
through bilateral sources or from supplier credits,

Loan %oo-m (i) the third stage of the Tuanku Ja'afar plant consisting of
3 x 120 W steam electric units, (ii) transmission lines and associated
substations.

The Bank loan of US$20 million would be used to finance the
foreign exchange cost of civil works; electrical and mechanical equipment
and material (except the Boilers and Turbo Alternators which will be
financed through supplier credits); transmission line and substation
equipment and material and consulting services,

2. SUMMARY

Loan L58~MA, All works constructed under this loan have been satisfactorily
completed. The only remaining item is the 30 MW steam electric unit at
Sultan Ismail plant which is now undergoing its acceptance tests. NEB has
cancelled a further US$2 million from the loan with the Bank's agreement,
Total cancellations are US$7.5 million due principally to equipment tenders
in 1968 which were about US$6 million below the original estimate. The
remaining US$1l.5 million resulted from reduced interest during construction.
The balance in the loan amount of about US$3,.8 million is expected to be
disbursed by the closing date March 31, 1972. No further reporting will be
made on this loan.

Loan 579-MA. Construction of the third 30 MV steam electric unit at Prai
plant is progressing satisfactorily and completion is now expected in April
1971, about Iy months behind the original schedule but will not cause any
power shortage. At Tuanku Ja'afar plant the piling for steam electric

units 3 and 4 (2 x 60 MW) has been completed and steel erection for the
power house and boiler has started. The chimmay is about 60% completed.
This station may be about 6 months behind schedule due to strikes and delays
in the turbine manufacturer's works. Equipment is scheduled for delivery in
about 6 month's time. On the basis of the present load forecast and assuming
the plant goes into service at the newly scheduled date (August 1972), no
power shortages are expected., NEB has cancelled US§ million from this loan
with the Bank's agreement because the civil works contract, won by a local
firm, is to be paid for in local currency from NEB's own funds. It was
originally estimated that a large component of this contract would be in
foreign currency.
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Loan 700-MA. Tenders have been received for the boilers and turbo alternators
and are being evaluated by the consultants. Soil tests have been made at the
site and civil works designs are being completed, No significant disbursements
have yet been made from this loan. Progress is satisfactory at this early
stage.

System Demand Forecast. In February 1970 a comprehensive review of the load
forecast was made to take account of the various events which occurred during
1969=-70 and which tended to slow down economic growth. This forecast was

again reviewed and actual results during 1970 show that it remains substantially
unchanged, The present trend is just slightly below the previous forecast by
about 1-2%, not sufficient to justify any change to the construction program
particularly as some delays in the in-service date of new plant is now expected.

Future Expansion. In September 1970, NEB decided to accept a Canadian $50
million credit to finance the Temengor hydroelectric project (260 MA) which it
has selected as the next step of power system expansion. NEB have just reached
agreement on a consulting services contract with Shawinigan Engineering, Canada
and is awaiting action by the Malaysian Government to consurmate a Canadian
bilateral -loan to finance these consulting services.

Financial Aspects. During its fiscal year August 31, 1969/70 favorable
hydrological conditions enabled NEB to earn a rate of return of 9.8%, well
above the rate of 8% agreed upon with the Bank., Forecasts through 1978 show
that NEB's financial position will remain sound and that its rate of return
will average about 8.2% with minor fluctuations around that level.

Management, On March 1, 1971, NEB's new chairman Y.B. Tan Sri Haji Abdul Aziz
bin Mohd. Zain, took office: A number of changes to the board also took place.
These changes do not appear to give any cause for concern. The only change to
management was the appointment of Mr. Chan Kai Foo as Financial Controller.
This appointment was approved by the Bank, Other changes affecting the General
Manager are being reviewed by the Board since he reaches retirement age later
this year. Under the existing loan agreements NEB must give the Bank the right
to comment on changes at the management level and it is expected that NEB will
do so in due course. While the general and financial situation of NEB presents
no special problems, the staffing of the organization under the special condi=-
tions existing in Malaysia does present a matter which the Bank should keep
under review. No special action is recommended at present.

3. ACTION RECOMMENDED

No specific action is recommended.

The next regular supervision mission should take place in
February/March 1972 when the future Transmission and Substation System loan
should be reviewed and an appraisal date determined.
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L. PHYSICAL EXECUTION (F PROJECT

Tuanku Jatafar Station

Units 1 and 2 of this plant were completed in September 1969 but
shortly thereafter troubles with overheating and vibration of the generators
of both units was experienced, During 1970 the manufscturer (Toshiba, Japan)
has completed corrective measures on both machines which are now operating
satisfactorily. The guarantee pericd has been extended for one year.

Piling for units 3 and 4 (2 x 60 Md) is finished and steel erection
for the power house and boiler has started., The chimmey is about 60% completed,
The work on site is progressing satisfactorily at this stage, however, completion
of the plant is expected to fall about 6 months behind schedule due to strikes
and delays in the turbo alternator manufacturer's factory (Parsons, England).
Equipment delivery is now scheduled to start in about 6 months. On the basis
of the present load forecast and assuming that there are no further delays,
the units should be in service by August 1972 and no power shortages are
anticipated. However, NEB and its consultants are still discussing the details
of control instrumentation for the boiler and turbo alternator and some
further delay and price increase could result from this,

The tenders for the boilers and turbo alternators for units 5, 6
and 7 (3 x 120 M) have been received and are being evaluated by the consult-
ants. Soil tests have been carried out at the site and civil works designs
are being completed, The civil engineering consultants (Shawinigan Engineering,
Canada) have associated with the Malaysian firm of Ganendra, Ahmad and Assoc-
iates who are preparing drawings under the supervision of a resident engineer
from Canada, The arrangements appear at this early stage to work satisfactorily.

No significant disbursements have been made from the loan account
yet and it is still too early to comment on the cost estimate.

Sultan Ismail Station

The first 30 MW unit was placed in service in 1968.

Construction of the second unit is almost complete and the
acceptance tests have been started.

Woh and Odak and Transmission System

A1l work on these parts of the program have been satisfactorily
completed and no further reporting will be made.

Prai Station
Construction is progressing satisfactorily and completion is expected

in April 1971 which is about L months behind the original schedule but will not
cause any power shortages.
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Transmission Lines

Work has started on the Bentong-Raub - Mentakab transmission lines
which will eventually connect Kuantan on the East coast with the Western
network. At this early stage progress is satisfactory and completion is
scheduled for early in 1972,

Cost Estimates

The actual cost of the work under Loan L58-MA has been very
substantially below the original estimate due to unusually low bids for
equipment received in 1968, Since most of the work has been completed or
is nearing completion, NEB cancelled US$5.5 million of the loan in 1970
and during the present mission a further cancellation of US$2 million was
approved, Of the total cancellation of US$7.5 million, about US$6 million
was due to actual costs being below estimate and about US$l.5 million
resulted from reductions in the provision for interest during construction.
The balance of about US$3.8 million in the loan account is expected to be
disbursed by the closing date March 31, 1972. The costs of work under Loan
579-MA at this time appear to be about 20% below estimate on the Bank financed
portion of the project (US$1l million) principally due to the civil works
contractor's request for payment of part of the foundation and steel costs in
local currency which would consequently be paid by NEB and not financed from
the loan account, In view of this NEB has cancelled US$2.0 million from the
loan account with the Bank's agreement.

5. OFERATING RESULTS AND F ORECAST

Load Forecast. During May 1969 serious civil disturbances took place and
caused a prolonged slowdown in economic growth in Malaysia. There has since
been a gradual improvement in the economic climate and the public have
resumed their normal pattern of life - curfew was completely lifted in
AuguSt 1970 .

When the Fourth Power Project loan was made in December 1968,
owing to a number of uncertainties, among them the planned withdrawal of
the British armed forces in 1970-71 = a '"normal" and a "lower" load forecast
were made so that the justification of the power generation planting program
could be assessed under the estimated worst conditions. It was seen that the
"ower" forecast would not materially affect the program and would only
warrant delays of less than one year. Part of this was due to the planned
substantial increase in sales to the Perak River Hydroelectric Company (PRHE ) -
a privately-owned company serving most of the State of Perak. Since then
PRHE has signed a revision to this agreement and again revised its purchase
agreement upwards. The first step of the contract went into effect when units
1 and 2 of Tuanku Ja'afar station went into service (1969-70) and the subsequent
steps will become effective as units 3 and L and later 5, 6 and 7 go into
service. These bulk sales to PRHE will largely offset the system sales short-
fall from the 1968 forecast. A revised forecast was made in 1970 to reflect
all these changes. A further review of this forecast was made during the
present mission based upon the actual results of 1970 and confirms that the
forecast remains substantially unchanged. The present trend is only 1-2%
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below the previous forecast and is not sufficient to warrant amy change to
the construction program particularly since some delays in the in service
dates of new plant is now envisaged. A detailed review of the load forecast
is given in Anmex 1.

Operating Results and Forecast. MNEB's rate of return increased from 8.8%
during its fiscal year August 31, 1968/69 to 9.8% in 1969/70. The results
for 1969/70 exceeded the projected return of 7.5% mainly because of con=.
siderable savings in fuel costs as a result of exceptionally heavy rainfall
in the Cameron Highlands' catchment area. There were also savings on taxes
which had been conservatively estimated in view of uncertainties surrounding
the application of the 1969 amendment tbo the Income Tax which removed NEB's
tax exempt status. It is expected that the Department of Inland Revenue will
soon rule on the remaining uncertain points. The most important of these are
the question of whether "interest" paid on NEB's common stock will be con-
sidered as pure interest or as a dividend which would not be deductible, and
the question whether NEB is still exempt from payment of the 2% payroll tax.
Pending a ruling, tax and dividend payments have been held up.

Partly because of the favorable operating results and the post-
ponement "of tax and dividend payments and partly because of savings on
construction costs and some slippage in the investment program, NEB's
liquidity is at the moment unusually high. Payments to be made as soon as the
tax ruling will have been issued, and possibly some purchases of short-term
government bonds, are expected to reduce the liquidity soon to a normal level,
The short-term bonds would be held until more funds than provided by cash
generation will be needed for the construction program. Such cash deficits
are forecast for fiscal years 1972, 1973 and 197k,

The mission reviewed NEB's financial forecasts through 1978 and
found them reasonable. They show that NEB's financial position will remain
sound and that its rate of return will average about 8,2% with minor fluctua-
tions around that level, The minimum rate of return agreed with the Bank is 8%.
Interest coverage and debt service coverage will remain adequate.

6. ORGANIZATION AND MANAGEMENT

NEB is going through the first major change at the Board and
Management level since Malaysia's independence in 1957 at which time the
program of Malayanization was started and former expatriate staff were
gradually replaced by Malaysians.

The NEB Chairman was replaced on March 1, 1971 by Y.B. Tan Sri
Haji Abdul Aziz bin Mohd. Zain who was a prominent judge and later associated
with the Education Ministry.
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The Board itself has had five members replaced and a new member
added, Annex 2 gives the names of the new Board of Directors.

These changes to the chairman and board have taken place smoothly.
but it will take a little time before the new members become familiar with
their responsibilities,

Among management persommel the only change has been the appointment
of Mr. Chan Kai Foo to the position of Financial Controller to replace Mr. L.H.
Tan who resigned in 1970, The Bank approved this appointment. At present the
Board of Directors and the Government are reviewing the position of the General
Manager and deputy Chairmen, Mr. Raja Zainal who reaches retirement age later
this year. The Bank has the right under existing loan agreements to comment
on changes at the management level and it is expected that NEB will notify the
Bank in due course of any contemplated changes. While the general and financial
situation of NEB presents no special problems, the staffing of the organization
under the Government's policy of giving preference to Malays in employment does
present a matter which the Bank should keep under review. No special action is
reconmended at present.

7. FUTURE PROGRAM

Tn September 1970, NEB decided to accept a Canadian $50 million
Credit to finance the Temengor Hydro electric plant (260 MA) which NEB has
decided will be the next step of power system expansion after the Tuanku
Ja'afar plant is brought to its ultimate capacity of 600 M@, NEB has reached
agreement with Shawinigan Engineering, Canada on a contract for consulting
engineering, detailed design and construction supervision of this project.
Steps are now being taken to consummate a bilateral credit between the Malaysian
and Canadian Govermments to finance this contract.

cc: Messrs. Chadenet, Baum, Rovani, John King, Engelmann, Lee, Lithgow, Perch,
Weiner, Armstrong, Howell, Berrie, Jennings, White, Saeed/Bomani,
Amin-Arsala (EA%P), Hasal (Controller's), Awunye (legal),
Central Files (2), Division Files, Chron. File, Dept. Black Book, Div,
Black Book

RVSear/CdeBeaufort: pww
IBRD
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HALAY STA

Western Network Maximum Demand

Review of Load Forecast

for ten year period 1971-1980

L In the light of the actual maximum demands recorded at the various
main intake substations, during system peak for the year ended 3lst August,
1970, the load forecast for the ten year period 1971-1980 has been revised
downward slightly but the trend remains substantially the same as the load
forecast made in February, 1970. The total system MD for the years have
been reduced slightly, varying from 2 MW to 13 MJ. The reduction of 13 MW
is in 1971, owing to the delay in wayleave approval for the Bentong/Raub/
Mentakab scheme, which accounts for some 8 M4, and the remaining 5 Md are
due to reductions at Cameron Highlands (Talam Mines) and Port Dickson.

24 The MD for the various substations remain the same except for
the following revisionss:=-

(a)  Cameron Highlands -~ The MD has been reduced by 2 M{ each year,
since Talam Mines has decided to obtain
their additional requirements from the
Perak Hydro system.

(b) Segambut/Pudu Ulu/ - The total MD for all these substations

K.L. (South). remain substantially the same, but the MD
Future Setapak/Ampang/ for Pudu Ulu have been reduced while
Sg.Besi/Sg.Way those for K.L. (South) have been increased
correspondingly.
(¢) Batu Tiga - The day peak is almost double the evening

peak, due to some of the factories working
only one shift. Moreover, the anticipated
domestic housing development, and new state
capital have been delayed, and so the MD
for 1971-197L have been reduced slightly.

(d) Klang - The housing development around Klang has
increased tremendously, presumably due to
the delay in the implementation of the
housing schemes in Batu Tiga. This,
together with slight increases in industrial
loads, has accounted for nearly 3 M{ of
extra load over the last 12 months. The
MD have been revised slightly higher.
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(e) Port Dickson - Shell Refinery has not confirmed their
preliminary enquiry for Board supply and
the load forecast has therefore been
reduced by 1.6 MV in 1972 to L.5 MV in
1980,

(f) Penang - Agreement has been reached with Penang
City Council to take out supply from 1972
onwards, with an initial supply of 1.2 IW
rising to 21.5 MV in 1980, The previous
forecast has been revised upwards for
1978-1980 only.

February 15, 1971
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MALAYSIA

ESTIMATED LOWER LIMIT M.D, (MW)

central Network

_19’?_0. 1971 1972 1973 197k 1975 1976 1977 1978 1979 1980
(Actual)
1 Cameron Highlands (including
Talam Mines) C 61 5.0 5.50 6.00 6.50 7.00 7.50 8,00 8.50 .00 9,50
2. Rawang

3. (a) Segambut
(o) Future Setapak

L. (a) Pudu Ulu
(b) Future Ampang/Sungei Besi

5. (a) Kuala Lumpur 3outh
(b) Future Sungei Way

6. Bungsar 182.17 203,00 215.00 229,00 2L9.00 267.00 286,00 300.00 314,00 328,00 343,00
T Ayer Hitam

B. (a) Batu Tiga 66 kV
(b)  Future 132/33/11 kV

9. Ea) Klang 66 kV
b) Klang 2nd Main Intake

A S S A et e S S s e e A e Sl St S S Mt i et

10. Bangi
13; Seremban (including Senawang
Tndustrial Area Substation) 7.60 8,95 .85 10,80 11,90 13.10 1W.Lo 15.80 17.L0 19.10 21.00
iz, Kuala Pilah . 1.3L 1,56 1.68 1.6 1,95 2.10 2,26 2.Ll 2.6k 2.8L 3.08
13. temas 24 2.40 2,60 2,80 3,22 3.L5 3.80 L.20 L.70 5.20 S.70
14, Rantan 1.60 1.80 1.90 2.00 2.10 2,20 2.30 2.10 2.50 2,60 2.70
15. Aler Gajah 2i27 2.L7 2.73 3.1 3l 3.77 L.22 b.72 5.29 5.93 6,65
16. Malacca )
14,00 13.60 1L.30 15.00 15.75 16.50 17.30 18.20 19.10 20,00 21.00
17. Merlimau )
18. Muar ’ 3.70 3.80 L.10 Lohib L.8o 5.18 5.60 6,00 6.15 7.00 7.60
19. Batu Pahat 3.0 3.92 L.39 k.90 5.50 6,15 6.90 7.70 8.60 9.60 10,70
20. Port Dickson 6.00 6.50 8.00 8,50 .00 9.50 10,00 10,50 11,00 11,50 12,00
21. Bentong - - 0.96 1,02 1,08 1.1 1.20 1,28 1.3k 1.h2 1.50
22. Raubt - - 1.53 1,55 1,57 1.60 1.63 1.65 1.68 1.70 1.72
23, Mentakab - - 5.10 5.22 5.3k 5.5 5.58 5,70 5.82 5.97 6.10
2l Kuantan - - - 4,70 5.L0 6,00 6,80 7.70 8,70 9.60 10.50
Total 208,86  253.00 277.64 300,85 326,55 350,k 375.L9 396,29 L17.72  L39.L6 62,75
Transmission Losses 6,50 10.10 11.10 12.00 13.10 14.00 15,00 15.80 16.70 17.50 18.50

Central Network Total 235.36 263.10  2B88.7L 312,85 339.65 3641 390,49 L12.09 L3k.b2 u56.96 181,25

Northern Network (indluding

Ferak Hydro)

L Papan 50,00 50,00 110,00 120,00  130.00  1L0.00 150,00 160,00 170,00 180,00  190.00
2. (a) Taiping 9.20 10,25 10.70 1.13 11.55 12,00 12,50 13,00 13,50 1k,00 14,50
{b) Perak Carbide - 10.80 11,30 11,90 12,50 13.10 13.70 1h.L0 15.10 15.90 16.70

3. Parit Buntar 2.25 2,70 2,90 3.10 3.32 3.55 3.80 L.06 .35 L.65 L.97
lis Prai 244.00 25.00 28,00 30.60 33.90 37.20 41.30 45 .10 50.50 56,00 62.00
Se 8g. Patani 3.38 3.b2 3.76 Lol .56 5.02 5.52 6,08 6.70 7.36 8,10
6. Alor Star 7.60 8,L0 8.80 9.20 9.60 10.00 10,50 11,00 11,50 12.00 12,50
* Penang - - 1.20 3.130 5.60 8.00 10.50 13.10 15.70 18.50 21.50
Total 963 110.57  176.66 193,37  211.03 228,87  2u7.82 267.0b  287.35  308.L1  330.27

Transmission Losses 2,70 L. L0 7.04 7.70 B.40 9,10 3,90 10,70 11.50 12,30 13.20

Morthern Network Total _99.13  11L.97  183.70  201.07 % 237.97  257.72  277.7h  298.85 320,71 3L3.L7

System Total 33L.L9 378.07 L72.Lh 513.92 559,08 602.11 6LB.21  689.83 733.27 T77.67 821,72

February 13, 1971
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DISBURSTI ENT SCHEDULE FROM MARCH 31, 1971 TO PROJECT CGMPLETION

l. Projects!’

Public Utilities

Department Projects 2, IDivision Power I

3. loan/Credit No. _ LS8-MA L. Country _Mslaysis

Se Project's

Name __Third Power Project

6. Original Arount ]-'-’{]S$29-5 million 7, Date Signed _July 26, 1966

8. Present Closing Date March 31, 1972

9. Amount Undisbursed as of December 31, 1970 _1US$5,5800,830

Quarter Ending

March 31/71
June 30/71
Septether 30/71

December 31/71

1/ Net of cancellations already made, if any.
(US$5.5 million cancelled in 1970)
(Us$2.0 million cancelled in 1971)

FORECAST OF DISBURSEMENTS

Estimated Disbursements Undisbursed Balance
(In Guarter)

Cancelled 2,000,000

Disburswm____ 2,600,830
© 700,000 . 1, 900,830

700,000 1,200,830

600,000 | | | 600,830




Ouarter Ending

I-mrcﬁ /72
June 30/72
September 30/72
December 31/72
March 31/73
June 30/73
September 30/73
Decenber 31/73
March'Blf?h
June 30/74
September 30/7L
Deceﬁber 31/7h
March 31/75
June 30/75
Sep;ember 30/75

December 31/75

.-..2 -

Loan L58-MA
FFORECAST OF DISBURSEIMEINTS
Egtimated Disbursements Undisburscd Balance
(In Guarter)
600: 830 ; i

# Total cancellation US$7.5 million out of US$37.0 million due mostly to about

US$6 million in
estimate. Also,

Port Dickson and Sultan Ismail equipment prices being below
about US$l.5 million reduction in interest during construction

and about US$Q.5 million in transmission lines and substations which were not -

built °



1.

3.

Se

6.

9e

Quarter Ending

DISHEURSEMENT SCHEDULE FROM MARCH 31,

1971 10 FROJECT COMPLES TCN

Projocts' Public Utilities
Department Projects 2.
loan/Credit No. 579-MA e

Project's Name Fourth Power Project

Division Power 1

Couni';ry Malaysia

Original Amount &/ US$9.5 million ¢,

8.

Amount Undisbursed as of December 31,

Date Signed January 9, 1962

Present Closing DateMarch 31, 1973

1570 8,376,671

1/ Net of cancellations already made, if any.

FORECAST OF DISBURSEMENTS

Estimated Disbursements

Undisbursed Balance

(In Quarter)
March 31/71 600, 000 7,776,671
' Cancelled 2,000,000
June 30/71 Disbursed 1,100, 000 Ly 676,671
September 30/71 1, 400,000 3,276,671
Decenber 31/71 800,000 2,476,671




Cuarter Ending

Marcg 31/72
June 30/72
September 30/72
December 31/72
March 31/73
June 30/73
September 30/73
December 31/73
Marchl 31/7h
June 30/7L
September 30/7hL
Deceﬁber 31/74
Maréh 31/75
June 30/75
September 30/75

December 31/7%

- P -

FORECAST OF DISBURSEMENTS

Estimated Disbursements
(In Quarter)

500,000

600,000

600,000

600,000

176,671

Loan 579=MA

Undisbursed Balance

1,976,671

1,376,671

7765671

176,671

# Due to shift in civil works and steel structure psyments from estimated foreign
to actual payments in local currency.



DISRLRSEFENT SCRFDULE FROM FMARCH 31, 1971 TO PROJECT COMPLETION

1. Projects' Public Utilities

Department

3, Loan/Credit No. 700-MA e

5, Projeci's Name _Fifth Power Project

Projects 2e

Division _ Poyer I

Country __Malaysda

6, Originsl Amount Y/ 20,0 million 7.

8.

Date Signed July 16,1970 .

Present Closing Date January 31, 1975

9. Amount Undisbursed as of December 31, 1970 19,941,194

1/ Yet of cancellations already made, if any.

FORECAST OF DISBURSEMENTS

Quarter Ending

Es timated Disbursements

Undisbursed Balance

(In Quarter)
March 31/71 80,000 19,861,191
June 30/71 100,000 19,761,194
September 30/71 100,000 119,661,194
Decemb.er 31/71 300,000 19,361,194




Quarter Ending

March 31/72
June 30/72
Septenber 30/72
Decerber 31/72
March 31/73
June 30/73
September 30/73
Decermber 31/73
Harch731/?h
June 30/7L
September 30/7L
Deceﬁber 31/7h
March 31/75
June 30/75
September 30/75

December 31/75

-2“

FORECAST OF DISBURSFMELL'S

Estimated Dichbursements

Loan T00=MA

Undisbursed Balanca

(In Quarter)

400,000

18,961,194

500,000

18,461,194

1,500,000

16,961,194

2,000,000

1,961,194

2,500,000

12,461,154

3,000,000

9, 461,19

2,000,000

7,461,154

2,000,000

5,461,194

3,461,194

1,500,000

1,961,194

1,000,000

961,194

500,000

161,194

161,19




LEMBAGA LETRIK NEGARA, NATIONAL ELECTRICITY BOARD
TANAH MELAYU. OF THE STATES OF MALAYA.
Ibu Pejabat, Head Office,
129, JALAN BANGSAR, 129, JALAN BANGSAR,
KUALA LUMPUR. KUALA LUMPUR.

PETI SURAT 1003 P.O. BOX 1003
Tatipon “Taligeram TRANG"

K. L. 21791 (20 talian) 15th April, 1971.

Bil. Surat Tuan

git. swat kiedSHA « 14/7/6D/ 36
sv/Jc

. Mr. Franceis Ettori,
Hetel Geoodwoed,
Singapere.

Dear Mr. Btteri,

As discussed during yeur visit te this
effice, I am attaching herewith a statement shewing
costs of capital prejects carried out by NEB frem
1958 te 1970,

The statement required by you from the
Generation Department of the Beard will be sent by
them in due course direct te your Washington address.

Yours sincerely,

Finencial Contreller
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LEMBAGA LETRIK NEGARA, NATIONAL ELECTRICITY BOARD
TANAH MELAYU. OF THE STATES OF MALAYA.
Ibu Pejabat, Head Office,
129, JALAN BANGSAR, 129, JALAN BANGSAR,
KUALA LUMPUR. KUALA LUMPUR.

PETI SURAT 1003 i P.O. BOX 1003
Talipon #5 E 17 “Taligeram TRANG"”

K. L. 27791 (20 talian) 415th April, 1971.

Bil. Surat Tuan .

Bil. Surat Kitarspy A 1 M/ GW 5
sV/3¢

. Mr. Francois Ettori,
Hetel Geodwoed,
Singapore.

Dear Mr. Ettori,

As discussed during your visit to this
effice, I am attaching herewith a statement showing
costs of capital prejects carried out by NEB from
1958 te 1970.

The statement required by you from the
Generation Department of the Board will be sent by
them in due course direct te your Washington address.

Yours sincerely,

G

Financial Centreller

/c.Ce Mr. Francois Etteri,
World Bank Room D660,
1818 H Street N.W.
Washingten D.C.20L33,
UQSCA.
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. MEMORANDAM

' LEMBAGA LETRIK NEGARA

e ‘ Daﬂ-?ctdd Kom Jhm.n (MJmnn W“' ‘l'hba.hn ngnm Besnr

ol 'cék;.m/.y;,_'. S

' mn 3hb April 1971.

Ly ;-={7fsm.n¢ quang & Prai Develoment = I.B.R.D Lotn No.350 MA
Bont.h r Devel - I.B.RD No. MA

it A ‘ . As roqueated we ancloae harw:l.th Appendiees A to D
e _. dwid.nz detaila of costs and camissioning dates of m..jor cmpmontu
. 'of Power Stations included in the above uent.tonod prrojects which
| have been parb].y financed by the I.B.n.n. L -

: IthtobeuotedthattheanExtenaimtoSﬂun
Iluil Pmr Station under Loan Ho.h58 MA (South Malaya Power
Develomment) is still current and the major camponents (i.e.
s 'builer and turbine) are expoctad to be cmiusimed tdwards
. the end of this menth. it - s




L L e | APPENDIX 'A!
el Al e R B March 1971,
RSB Antual Costa ‘and Comiaaioning da.tea of
U e LR main components included in the
it .. projects partly financed by the World Bank
: ik s
" Boller and Ancillary Plant, (two 50,000 Ib/hr boilers)
Offshore cost financed by IERD = M$ 4,862,957.93
Local cost financed by Board = M§ = 943,632.49
. Total cost of boilers = M} 5,806,590,42
: : ‘ S=ErssmorIaTs
e wm; (t.wo 30,000 kW t.urbo—altemators)
. Offehore cost finsnced by IBRD = M 6,325,534.55
Local cost financed by Board = MS 608,447.76 '
e ' Potal Cosb of turbo-alterna . M 6,951,982.51
Hind DR ; -t.oi'a = Bt L
o Cogt of r Sta |
. Civil Works e T at M@ 20,785,000
.+ Bquipmenmt: ‘ = Mj- 21,025,000
 Consultants Services and N.E.B,= M§ 3,777,000
£ expenses
. Interest during Comstruction = ‘M§ 2,410,000
% Total cost of Power\_S*hat.iqn ; = MB 47,947,000
. (41) commigsioning Dates w ok
. Civil Works started at site in May 1963 on the site reclamation works,

Mo—glﬁerna&or No,1 commissioned on lst May 1967
= 1 and ended one months's relisbility run on lst June 1967
Egrbo-gltag_n_g,tog No,2 commigsioned on 9th May 1967

and ended one month's religbility run on 9th June 1967,

e I Sk A P T A e S L




App_endix 131
March 1971

Mﬁ&
: . South Malaya Power Developmant '
(ﬂ 'ruanku Ja'afar Thermal Pover Station Gonts (Port Dickson)

Vi W&m&(m 850,000 1b/hr botlers)
' Offshore cost financed by IBRD = M§ 7,365,000
' Local cost financed by Boa.rsd = H$ 767,000

Total cost of boilers = m 8,182,000

i Mm_gg_ (two ao,ooo kW turbo-alternators)
offshore cost financed by IBRD = M§ 7,207,000

- Local cogt financed by Board = % 493,500
U Tatgl cosb ?f turbo-altemtors 7,700, 500

i — o o o i e ]

. 0ivil Works " = M} 29,139,000

‘Equipment = M} 26,515,000
Consultants Serv'ices and N E.B. -

. 'expenges . . = M§ 5,639,000

- Interest during construction = M} 4 051,000

'i‘otal cost of Powsr Station = M} 65,144,000

(14 .. Commissioning Dates ‘ _

" Civil Works started at site in October 1966 on the site
- redlamastion works,
Turbo-alternator No,l commissioned on 15th May 1969

and ended one months reliability run on 1l4th July 1969
Turbo-alternator No,2 commissioned on 25rd July 1969

and ended one month's relisbility run on 28th August 1969



. Appendix 'C?
; March 1971.

Beoller and Ancillary Plang (one 300,000 i.h/hr. boiler)
_ Offshore Cost financed by IRD = b 3,392,556
Local cost financed by Board -_f;lﬂ_}éa.m

; Total Cost of boiler = ﬁ 3:79&;6&

‘Turbo-Alternator (ome 30,000 kW turbo-alternstor)
'Offshore cost financed by IBRD = My 3,652,170

. Local cost financed by Board = Mp_ 102,970
4 Total cost of turbo-alternator M$3,755,140

Civil Works o = M} 3,430,000

Equipment ‘ = M} 8,200,000
Consultants Services and NEB -xpumea = Mp 1,418,000
Interest during Canstruction = M 1,414,000
- Total cost of Power Station = M$ 14,462,000

&

| (iv) W& ‘
Civil Works started at site in 12th JuJ,y 1965
. Ww conmissined on 12th August 1967
% And en&eﬁ mo months reliability run om 12th September 1967
_ Beller No. em’.lssionnd on 4th April 1968 4
A md ended ene manths reliability run an 11th Hay 1968




Appendix 'D'
March 1971.

at (cme 300,000 1W/hr, )

Offshore Cﬁst financed by IBRD Rk - !ﬁ 2,800.,600

| Local cost financed by Board = M$ _ 819,000
Total cost of boiler = S Mp 3,619,000
: Mﬂl&m (one 30,000 KW tm-bo-altémtw)
Offshore cost financed by IERD =  M$ 2,673,200
Local cost financed by Board = M __ 398,200
- Total cost of turbo-alternator = Kb 3,071,400
Cost, of Power Stati ; ‘
'__ciﬁl Works | = Mb 2,435,000
Equimment Ei - M$ 8,281,000
" Gensultants Sorticea and NEB expenses =  M$ 1,558,000
Interest during Construction = M$ 112,000
| "rotal cost, of Pmr Statim e NS 12,386,000

[

Civil Morks started at site in 7th Augmit 1968.

mm;mmw expected to be commissioned in April 1971
w expected to be emiuimed in April 1971.




INTERNATIONAL BANK FOR RECONSTRUCT ION AND DEVELOH{ENT

INTERNAT TONAL DEVELOPMENT ASSOCIATION
FFICE MEMORANDUM

March 3, 1972
TO: Mr. R, Vaughan Sear
FROM: Richard H, Sheehan

SUBJECT: FPHILIPPINES - Discuss with Asian Development Bank (ADB) on

Financing of Malaysia's Temengor Power Project

MALAYSTA - Loans 579-MA and T700-MA - Supervision Mission and
Preappraisal Mission for Power VI

TUNISIA ~ Power I Supervision Mission and Preappraisal
Mission for Power II

SWITZERLAND - Loans L79-CH and 511-FE - Discussions with
Consultants

ENGLAND - Loans 579-MA, 700-MA and Future Power VI for
Malaysia - Discussions with Consultants
Terms of Reference

Starting March 8, 1972 you will proceed to Manila to visit the
ADB for discussions concerning their possible participation in the financing
of the Temengor Project for the National Electricity Board of Malaya. At
present the Bank's understanding is that up to Canadian $50 million has
been made available by CIDA to finance the foreign exchange cost of the
project. Procurement is to be by internmational competition and the Canadian
financing would only apply to contracts won by Canadian firms. Thus ADB
could provide back up financing for contracts not won by Canadian suppliers.
You should ascertain the types of contracts ADB is willing to finance and
the total amount it would make available. Also, whether there would be any
limit to the amount available for any one contract. The proposed Bank loan
would finance the foreign exchange cost of the transmission line which would
connect the Temengor Project to NEB's main 275 kV transmission network.

On March 19 you will proceed to Kuala Iumpur to carry out a
supervision visit to NEB. You should pay particular attention to the
following:

1) Review the status of the Temengor Project.

2) Review your discussions with the ADB on its participation in
the financing of the Temengor Project.

3) Establish a tentative date for the appraisal of the Transmission
Line Project to be financed by the Bank.



To: Mr. R. Vaughan Sear -2 = March 3, 1972

L) Review progress on the Port Dickson steam plant and ascertain
the effect of the delays in delivery of the Parson's turbines
for units 3 and L. Also review progress on units 5, 6 and 7
to ascertain whether delays are likely to occur in the delivery
of equirment and the effect these delays might have on NEB's
ability to meet forecast system demand.

5) Discuss recent government regulations requiring NEB to obtain
government, approval before placing orders above MJl million if
the lowest tender is not selected.

6) Review the matter of management succession since the incumbent
reaches retirement age this year,

On April 2 you will proceed to Singapore where you will visit
the Johore Bahru plant site and review the forecast of load growth in the
State of Johore. While in Singapore you should call on the Public Utilities
Board for general discussions.

On April 5 you will proceed to Tunis where you will undertake a
supervision and preappraisal mission with Societe Tunisienne de 1'Electricite
et du Gaz (STEG). The matters of special importance are:

a) To discuss the preliminary review of bids for the gas turbine
under Power I which are to be opened on March 31, 1972, Also,
to review the procedures to be followed by STEG in evaluating
these bids.

b) To discuss terms of reference being prepared by STEG for con-
sultants to be engaged for various studies under Power I.

¢) To review the specifications for transmission lines and sub-
stations under Power I,

d) To discuss the studies now being made by STEG concerning the
future extension of the transmission system.

e) Make a preappraisal review of the feasibility studies being
undertaken by STEG for its next power loan,

You should visit the Rhennouch plant site to review progress on Rhennouch I
and make any other site visits deemed necessary.,

On April 18 you will proceed to Geneva for discussions regarding
procurement procedures with ENDESA's representative in Geneva,

On April 20 you will proceed to Zurich for discussions with
Electrowatt regarding the design of ENDESA's next hydro project. You
will also contact Motor Columbus for discussions concerning the studies
being undertaken for Empresas Electricas Asociadas (Lima Light's) proposed
Salto Sheque hydro project,



To: Mr. R, Vaughan Sear -3 - March 3, 1972

On April 23 you will proceed to London for discussions with
Preece Cardew and Rider concerning NEB's project. Particular attention
should be paid to the feasibility report being prepared for the Temengor
Transmission Line Project. Also any matters arising from your visit to
NEB which might involve the consultants.

You will return to Washington about April 28. You should submit
a back to office report immediately upon your return to the Bank and follow
this with a supervision report as required,

Cleared with and ce: Mr. Julin (EME&NA)
Mr, Jentgen (EA&P)
Mr. Vita (S.4.)
Mr. Lehbert (S.A.)

cc: Messrs. Chadenet

Baum
Ripman
Lee
van der Tak
Weiner
Armstrong
Howell
Berrie
Jennings
Thite
Saeed/Bomani
Petiot (Controller's)
Prudence (Controller's)
McCarthy (Controller's)
von Busse (Controller's)
Lecuona (Legal)
Asser (Legal)
Duval (Legal)
Awunyo (legal)

Central Files

Division Files

Chron. File

RVSear: pww
IBRD
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Jadual IV.1
Bank2 Perdagangan
Kadar2 Buvnga

(peratus sa-tahun)

Table IV.1

Commercial Banks

Interest Rates

(per cent per annum)

L

Simpanan tetap

Kadar pendahuluan minima?

Fixed deposits ' Minimum advances rate®

| . |

I E ] Bersandarkan i

! } , | surat2 | |

. 1 ‘ 3 | 6 | 9-12 | Simpanan2 = jaminan Bersandarkan |

Tarikh perubahan | bulan | bulan . bulan bulan | tabongan! | Kerajaan | saham2 dan Bersandarkan,
! dll.2 sher2 ‘ harta . Date of change

|\ Aguinst !
d [ 6 9-12 | Savings | Govermment | Against ! g
month L months | months | months | deposits® | securities stocks Against
! L | etc.? | and shares | property

1960 1hb. Jul. | - i 4 4 | 4 2} ‘ 6 6 1 | 1960 Jul. I
1961 28hb. Jul. | — s 5 5 % | 7 w8 | 1910 2
1962 2hb. Feb. = | & 43 41 28 | 6} 7 L9y 1962 Feb. 2
30hb. Ogos — 1 & | 4 4 21 | 63 61 73 g Aug. 30

\ b i ,
1964 1hb. Jan. | & 1 # 4 21 | e 61 | Th, .| 1964 Jan. 1
25hb. Nov. | 24, S 5 5 21 7 8 T L Nov. 25
1965 1hb. Ogos 8 | 3 5 5 3 ¥ 8 : 8 ‘! 1965 Aug. 1

g s o

. Kadar ‘am Kadar terpileh? I

(34 '

Preferential I

General rate ratet |
1966 1hb. Okt. 2% b3 5 5 3 7% 7 { 1966 Oct. 1

| | |
1967 20hb. Nov. 3 54 53 6 3 \ 8 7% | 1967 Nov. 20

4 |

1968 1hb. Mei 1 3 ‘ 5% 51 6 | 3% 8 73 " 1968 May 1

! | 1 i !
I Bank Simpanan' Pejabat Pos membavar kadar bunga yang 1 The Pos: Office Savings Bank paid the same rate of interest on

sama afas simpanan2 hingga 30hb. April, 1968. Mulai dari
1hb. Mei. 1968, kadar bunga Bank Simpanan Pejabat Pos
telah di-naikkan kapada 4 peratus sa-tahun.

Termasok pendahuluanZ bersandarkan suratl jaminan Per-
bandaran dan baranganZ.

Mulai dari Thb. Oktober, 1966, kadar minima pendabuluan2 |

bersandarkan surat2 jaminan Keraiaan, saham2 dan sher2
dan harta telah di-ganti dengan kadar ‘am dan kadar terpileh.

Kadar terpileh di-gunakan pada pendahuluan2 kapada Kera-
jaan2 Persekutuan dan Negeri dan badan2 awam yang ber-
sandarkan surat? jaminan Kerajaan dan/atau Perbandaran
dan yang bersandarkan keluaran pertanian tempatan.

™

(X1

deposits wntil April 30, 1968, As from May 1, 1968, the Post
Office Savings Bank's interest rate »wds increased to 4 per

cent per anunun,

Include advances against Municipal securities and commo-

dities.

With effect from Octcher 1, 1966, the minimum advances
rates against Government securities, stocks and shares and
property were replaced by the gexeral rate and the preferential

rare,

The preferential rate applies to advances to Federal and State
Governments and public authorities against Government and!
or Municipal securities and against local agricultural pro-

duce.

»

P-30

o 8 i Y A T

SD A ——

e ey &R



o

PR T e

I S S i

R P 1N

e e B

i i o e

T A

e iR e e e

TR e R B

T Lo o

Kadar2 Bunga bagi Surat2 Jaminan Kerajaan

Jadual IV.2

Table 1V.2

Interest Rates on Government Securities

(peratus sa-tahun) (per cent per annum)
Kadar diskaun bil2
Perbendaharaan? Surat? jaminan Kerajaan Persekutuan?
iy Treasury bill aj’iscoum fczre L Federal Government securities®. | Bite
3 | 9 | 12 2 | 8 | 8§ | 4 10 | 1215 | 1620
bulan | bulan | bulan ! bulan | tahun ‘ tahun 3 tahun ‘ tahun | tahun . tahun | tahun
s |6 |9 |n2| 2| 3 s | 7 | 10 | 1215 1620
months mamhs.mon:hs‘momlzs years | years | years | years | years | years | years |
1965 15hb. Mac. | 5 5 I 4 5 5 | = SR | = | 5 ; 1965 Mar. 15
14hb. Jul. = il = — — — — 53 | Jul. 14
26hb. Nov. — 5% — —_ — —_ 53 Nov. 26
1966 18hb. Apr. o ) | RPN ’ — | 53 | 1966 Apr. 18
12hb. Jul, ‘ ‘ | — |8 | = | = | == s ¥
12hb. Dis. | ‘ | e 5t | — — — — 5% Dec, 12
| | |
1967 27hb. Mac. | — | = s 6= | = | = | 8| 167 Man 27
15hb. Ogos w s f omm Lo ) e | o= | 5B Aug. 15
20hb. Nov. | 5% LE 51 E =28 = — — — Noy. 20
15hb. Dis. — = 1 & - — — 6% Dec. 15
\ !
1968 15hb. Mac. | i — — ‘ 6 ! s — - 64 1968 Mar. 15
10hb. Jun ; ap | o4y | 4 | — o | o 1o W oe A e o Jun. 10
1hb. Ogos | 4 ] —_ | = | = = — — — Aug. 1
12hb. Ogos i | i - 53 : 6 — — - 61 Aug. 12
ohb. Dis. | | : e | o8 | 6 — | o= ! = | a8 Dee, 2
1969 15hb. Jul. I E | — 53 - — — 61 1969 Jul. 15
16hb. Dis. | | ! f — | 8 | & — | 6 | 6 | — Dec. 16
1970 6hb. Apr. = 5% 5t | 54 — — — — — — — 1970 Apr. 6
15hb. Jun | | | | - I By B o f B L W e Jun. 15
1 Tarikh2 ini menunjckka'n tarikhﬁ pemba‘han. 1 Dates refer to dates of change.
? Tarikh2 ini menunjokkan tarikh2 keluaran. 2 Dates refer to dates of issue,
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2. POWER DEMANDS, GENERATING PLANT AND

TRANSMISSION PROVISIONS

2.0 Introduction

There are some transmission limitations during the period under review, on
power flows between the Northern Network centred on Prai and the Central Net—
work centred on Kuala Lumpur. Nevertheless, the estimated power demands of
the respective networks and the disposition of generating plants are such that it is
justifiable to consider the relationship between power demands and generating
plants for the Interconnected Network {(Northern and Central Networks) as a
whole in this present report.

2.1 Power Demands

2.1.1.1. The Northern Network has only been constituted within the past eighteen

months from a number of isolated distribution systems previously supplied from 9,"']
‘(‘ Y

individual (diesel) generation sources. During this period also the Board commenced a ,;;/4:.‘"“
to provide a bulk supply at Papan to the Perak River Hydro Electric Power Company. Fi Lo
The bulk supply requirement is expected to o reach 50 MW by 1971 but thereafter . ’\,LL’{,.""T\,\/:

as 90 MW by 1976 dependlng on the Perak Rwer Company’ s own generatmn plans \

‘2.1.1.2. There are thus no historical records of power demands available for the
Northern Network as it is now constituted. In our report entitled “Market for
Electricity Supplies’” dated May 1865, however, there were shown historical
records of power demands for the constituent parts of the Northern Network as
it now operates, together with collated estimates for the future for the proposed
network. -

- 0 " The Central Network has existed for many years but during the last four
~ years it has been significantly extended in the Kuala Lumpur area and it has been
extended more recently by means of the substantially completed 66 kV ring
system — Seremban-Gemas and Seremban, Malacca, Merlimau, Muar, Batu Pahat,
Kluang.

2.1.2.2. In our report entitled “Market for Electricity Supplies” referred to above,
collated estimates of future power demands for the enlarged Central Network
were also given.

k]

upon the data in the report “Market for Electricity Supplies” appeared in our -" i3

“Memoranda on Generating Plant and Transmlssmn Provisions 1965-1970 and ‘ U: o
1970-1975" of June 1965 and November 1965 respectively.. IQ{C

L

2.1.2.3. Estimates of future power demands for the Interconnected Network based r}ﬂ’hz

2.1.3.1. The Board in the letter of 2nd September, 1967, bearing the title
¢ “Review of Generation and Transmission Studies” and reference CPE.9/1/25/97
supplied revised estimates of future power demands for the Northern and Central =~ ,

L.) Wfr ol A 1964 z.),.z,fgf», |
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Networks up to and including 1976. The estimates modified by subsequent
information supplied to us appear in Column 9 of Appendices 2A and 2B to this

Section, combined to form the Interconnected Network. These estimates include
an extrapolation to 1977 from 1976 and they also include the following bulk

supply power demands :— Y
. i ! «
Year 'Perak ', Penang
- ending at 'River | Island
31st August Companv\
/" MW \ Mw
1967 | =" 4 =
1968 i 30 \ L -
1969 P40 -

1970 - 50 \ -
1971 | 50 ] -
1972 i 30 | :
1973 1 30 |
1974 i 30 |
1975 ; 30 |
1976 0
1977 } 30

\ ;

The bulk supply to Penang Island \}vill suppleﬁ'rent the output of the Glugor
-Power Station (4 x 10 MW installed) of the Georgetown City Council when its
system demand exceeds the firm (30 MW) generation output.

Estimates of power demands continuing up to 1977 are required for the
purposes of Volume |1 of this report. For convenience, therefore, Appendices 2A

and 2B cover the period 1967 to 1977 inclusive.

2.1.3.2. There is a possibility that the bulk supply power requirement of the Perak
River Company at Papan or at Papan together with a possible secand bulk supply
infeed point, may continue to rise after 1971. Column 10 of Appendices 2A and
2B shows the Column 9 estimates of power demands adjusted for the following
possible enhanced bulk supply requirements notified to us by the Board in the
letter of 16th January 1968 under the title “Generating Plant Provisions 1968—
1972" and reference CPE.9/1/25/116.

s
i i e e S L i e e i i s e R

Year MW
ending at
3lst August
1972 60
1973 : 65
1974 75
1976 90
1977 ' 100 (extrapolated)
2.1.3.3 The estimated power demands in Columns 9 and 10 of Appendices ZA and

* and *higher’’ estimates respect—

2B are referred to subsequently as the “‘lower
less for the year 1868 than the

ively. The lower estimates are approximately 15%

5




estimates in the Memoranda referred to in paragraph 2.1.2.3 above but the rate of
growth is such as 1o reach equality in 1975 with the estimates in the Memaoranda.

The higher estimates reach equality in 1973.

2.1.3.4. To date the growth of power demands has been slightly less than the | L -
‘ earlier estimates but any shortfalls are attributable to the adverse effects of | 1l
4 wwéﬁim_al political influences which have now ceased. In general it is understood | WA Jr
}A. i 'Y"Ml that the volume of new enquiries for the larger industrial supplies coupled with | {) Y -
M‘A’l WV‘M the consistent growth of power demands for domestic and commercial purposes| \) B
% Sl are such as to justify the view that the earlier estimates will be reached and ‘ /l/
possibly surpassed by 1974 or 1975. o

2135, Drawing Nos. 2/1 and 2/2 also show the lower and higher estimates of
power requirements for the Interconnected Network.

2.1.4. Purchase rights can be exercised by the Board in respect of the Perak
R_i\m_r(',‘or_npany's supply system in 1976, at the earliest. Such rights will also
exist at subsequent intervals of time. In the report on the “Market for Electri—
city Supplies’” and in the ““Memoranda on Generating Plant and Transmission Q/W/V'L ¢
Provisions 1965—1970 and 1970—1975" previously referred to, demand
estimates were formulated on the basis thgt_;btﬂgja_ purchase-¢tghts described
would be exercised. It is understood that no decision on that matter has yet been

taken and in this present report it is assumed that the Company’s system will

\ continue to operate Eﬁaﬁeﬁdénfly after 1975 apart from the bulk supply  from
_(/{L - the Board. _ . :

¢ (I/\N\/
L\‘)\U' 2.1.5 Separate estimates of power demands for the Northern and Central Net—
works, together with total requirements for the Interconnected Network, are

shown below :—

. Year ) Northern Network  Central Total
ending at ) Network _
31st August Lower Higher Lower Higher
MW MW MW MW MW
1968 72 - 215 287 -
1969 86 - 248 334 -
= 1970 100 - 271 371 -
" 1971 104 - 303 407 -
1972 89 119 343 432 462
' 1973 94 129 388 482 517 C /U
" 1974 101 146 438 539 584
1975 107 157 493 600 650
— 1976 114 174 559 673 133
1977 127(a) 197(a) 627(a) 754(a)  824(a)

= (a) Extrapolated.

B
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There are no seasonal characteristics affecting the power (and energy)
demands of the Board's Interconnected Network. This is principally due to the
lack of climatic variation.

2.1.6.2. The Interconnected Network has very high (nearly 80%) average daily,
weekhg and annual system Iogd faictors These high load factors and the demand

characteristics which give rise to them are expected to continue throughout the
period (up to 1977) under review.

2.1.6.3. Estimated demand curves for a typical week-day and Sunday in 1969 are
shown as Drawing No. 2/3.

2.2.  Existing Generating Plant

2.2.1. Steam Generating Plant

2.2.1:1, Details of the existing oil fired steam generating plant at Connaught
Bridge, Malacca and Prai Power Stations are well known and no further comment
is considered necessary. “‘Sent-out’ generating capacities are shown in columns 4,
5 and 6 respectively of Appendices 2A and 2B.

2.2.1.2. The first stage of construction (2 x 60 MW) of the new steam power
station at Port Dickson is referred to in the Introduction (Section 1) and the
“sent-out’’ capacity is shown in column 3 of Appendices 2A and 2B.

2.2.2. Hydro Generating Plant

2.2.2.1. The minor generating stations at Robinson Falls and Upper Telom (both
in the Cameron Highlands) and Ulu Langat (east of Kuala Lumpur) are unrequ—
.lated run-of-river plants. Their aggregate minimum firm power output is shown
. incolumn 2 of Appendices 2A and 2B.

2222 Major hydro generating plants are in operation at the Jor (100 MW
installed) and Woh (150 MW installed) Power Stations. These plants are primarily
designed for “peaking” opérauon due to the limited storage facilities available
but under maximum run-off conditions they have a base load energy capability
for short periods. They also have intermediate capabilities varying according to
the run-off between the two extremes - minimum to maximum.

Associated with the Jor Station there is the Habu (5.5 MW installed)
Power Station which precedes the Ringlet Falls Reservoir and has no water
regulation. With the Woh Power Station there is associated the Odak (4.2 MW
installed) Power Station operated from the Woh tail race re-regulation reservoir.
Having regard to the relatively small power outputs of Habu and Odak it is
convenient and justifiable to consider them with the parent Jor and Woh Stations.

The third 50 MW water turbine and alternator (bringing the installed
capacity to 150 MW) was installed in Woh Power Station considerably in advance
of the originally intended date in order to take advantage of extremely favou rable
tender prices.




2.2.23.

Minimum run-off conditions (i.e. in the “dry”’ season of a ““dry” year) for
the Cameron Highlands (Jor Power Station) and Batang Padang (Woh Power
Station) were estimated for the respective feasibility reports for these hydro
electric schemes. The minimum run-offs were used for feasibility study purposes
to calculate the minimum realisable peaking capacities which could be generated
from, time to time at the Jor and Woh Power Stations. These realisable peaking
capacities depend upon the run-off, the system demand characteristics and the
magnitude of the system peak demand.

Minimum realisable peaking capacities have been re-estimated for the
revised system demand characteristics and the revised system demands and they
are set out in Column 1 of Appendix 2A.

On present expectations the realisable peaking capacity under minimum
run-off conditions will reach the installed generating plant capacity in the Jor
and Woh Power Stations at about 1984.

2.2.24. Dry season run-off conditions higher than those estimated for the minimus;

2.3

2.3

year referred to in paragraph 2.2.2.3 above are expected in four years out of five
years and these dry season conditions can be regarded as having an 80% probability
of occurring in any individual year. The larger peaking capacities estimated to be
realisable under these conditions and based upon the revised estimates of system
demand and revised system demand characteristics are shown in column 1 of
Appendix 2B.

Based upon present estimates the realisable peaking capacity under the
80% probability dry season ru n-off conditions described will reach the installed
generating plant capacity by 1980 approximately.

Generating Plant Reserve Margins

It is useful to reconsider the amounts of reserve generating plant which
it will be desirable to hold against scheduled and unscheduled plant outage, having
regard to the expected circumstances in the immediate future.

The following considerations are relevant to the determination of reserve
generating plant margins :—

(i) Statutory requirements governing intervals between generating
- plant overhauls;

(ii) Particular characteristics of the Board's individual generating
plants;

(iii) The relationship between the ratings of proposed additions of
generating plant and the magnitude of the concurrent estimated
system peak demands;

(iv) Any transmission system limitations on power transfers which
may govern the ability to compensate for the loss of generating
capacity at individual stations supplying the Interconnected
System.
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2.3.2.1 The Malayan Machinery Ordinance requires that pressure vessels shall )
be inspected and tested annually. Hence annual boiler overhauls are required, /’
although steam turbine major overhauls can, if necessary, take place with /
. longer intervals of time.

2.3.2.2. At the Connaught Bridge and Malacca Power Stations there is sufficient
range connected boiler capacity to enable full turbo-alternator output to be
maintained whilst_one boiler is undergoing scheduled overhaul. Major turbo-
alternator overhauls can be arranged, to some extent, for periods when larger
reserve plant margins than the minimum are available, i.e. generally when

_ additional generating plant has just been commissioned. It is justifiable to assume

for the present purpose, therefore, that no reductions in the sent-out capacities
of the Connaught Bridge and Malacca Power Stations will arise during the period
under review, due to scheduled plant outage.

2.3.2.3. Generating capacities considerably in excess of the minima set out in
column 1 of Appendices 2A and 2B will be available from the Jor and Woh
Power Stations during heavy run-off periods of the year. As far as possible it
will be desirable to undertake the scheduled overhaul of steam generating plant
during such heavy run-off periods.

2.3.2.4. The three water turbines in the Woh Power Station are equipped with
compressed air equipment for the depression of water in their spiral casings.
This enables each machine to be operated for spinning reserve purposes with
negligible water consumption and a relatively small power requirement.

3

2.3.3.1. Although the system demand is growing rapidly the effect of the intro—
duction of progressively larger generating units of the most commonly available
ratings is to vary considerably the relationship between the rating of the iarge
unit connected to the system and the system maximum demand.

2.3.3.2, . Before the commissioning in 1969 of the first stage of the Port Dickson
Power Station the largest single effective generating units will be the 30 MW
sets at Prai Power Station and at that time one such set will represent approxi—
mately 10% of the estimated system maximum demand. (There wil! effectively
be spare generating units in the Jor and Woh Power Stations at times of minimum
run-off conditions so that the ratings of the generating units will not be relevant
to the relationship between reserve plant margins and system maximum
demands). When the first stage of the Port Dickson Power Station is put into
operation in 1969 each of the 60 MW generating units will represent approxi—

. mately 20% of the estimated system maximum demand and with the proposed
commissioning of the next two 60 MW units in 1972 the corresponding figure will
be approximately 14%. Similarly if the first 120 MW generating unit at Port
Dickson is commissioned in 1974 its output will amount to approximately 21%
of the estimated system demand whereas by the time the third such unit might
be due for commissioning in 1976 its output would constitute only 17% of the
demand.
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2.3.5. It is concluded, therefore, that the practice commonly applied to many

24 Generating Plant Developments
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2.3.4 An analysis of the capabilities of the Interconnected Network as it will be

constituted during the period under review has shown that in general the system
could transmit the necessary power to compensate for the loss of a generating unit
at.its approximate extremities, e,g. Port Dickson and Prai provided that there are
no transmission system faults. In the event of a fault at certain critical times

difficulties might be experienced. — \

highly developed supply systems of determining generating plant reserve margins
by reference to calculations of plant outage on a mathematical probability basis

is not yet appropriate to the Board's Interconnected Network. A more appropriate
basis for the period under review will be to assume that with an increasing nu mber
of individual generating units connected to the system, the loss gﬁ@qge__qf
generating plant at any one time will consist of _therlfar_geétfg,cperar,tipg'uini;_together
with one other smaller unit, the two units being approximately at opposite extrem-
ities of the system. This basis has been used in devising the generation plant
development programme for the period under review. B

~
~,

e
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2.4.1.1. The relationship between the estimated system maximum demands ‘

{(“higher’” and “lower”) and generating plant capacities is shown by Drawing Nos.
2/1 and 2/2 and Appendices 2A and 2B. The “‘slopes” of the “total’’ and “firm”
generating plant lines in the Drawings show the increase of peaking capability
from the Jor and Woh (Hydro) Stations with the increase of system maximum
demand. From the information provided there, it is apparent ‘ghz_i__twa_g!ejircieg_c_:y_o_f
firm generating plant capacity is expected from August 1970 approximately
ander minimum run-off conditions in the Jor and Woh catchment areas and from
about December of the same year under the 80% probability ru n-off conditions.

24.1.2. Lowest run-off conditions are normally experienced in June, July and
August and low (although not lowest) run-off conditions may occur in January //
and February. It is desirable, therefore, to commissigiqddi_t_iggad_gejggting )/

plant by [l'gcembg_r__lg?g at the latest.

2.4.2.1. Pending further decisions on future hydro-generation development,
generating plant re-inforcement must be of thermal (oil fired steam) type.

2.4.2.2. At Prai Power Station the turbine, boiler house and cooling water pump
building accommodation, together with boiler, turbo-alternator and chimney
foundation works, already exist for a third 30 MW generating unit. Skeleton
facilities for the generator transformer 132 kV circuit already exist in the Station

switchyard.

2.4.2.3. Site facilities will by 1970 already be in existence at Port Dickson for
the addition of two 60 MW generating units although foundation works for the
boiler, turbo-alternator and chimney, boiler and turbine house extensions and
additional cooling water culverts will be required and as further described below
it will be necessary to up-rate the transmission from Port Dickson to Kuala Lumpur

(the principal load centre supplied by the Station at this stage) to 275 kV from
the existing 132 kV operation.
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2.4.3.1

24.3.2

24.24 Steam conditions for the Prai Station third (30 MW) generating unit and

the Port Dickson Station Nos. 3 and 4 (60 MW) generating units would be the
same, viz. 900 pounds per square inch gauge and 900° Fahrenheit. The 60 MW
hydrogen cooled sets at Port Dickson have, however, a slightly lower overall
plant heat rate than the Prai generating sets.

. B i

-

- 2425, Construction of Nos. 3 and 4 (60 MW) sets at Port Dickson for commiss—
M“k”’i} ioning at the end of 1970 would involve some site difficulties (although they would
w4 not be insuperable) because construction work for the Nos. 1 and 2 (60 MW) sets

would still be proceeding when civil engineeri'rig works for the next two sets would
commence.

24.26 The bulk supply at Papan to the Perak River Company is a base load and

by 1971 the base load power requirements for the whole of the Northern Network

~ lincluding the bulk supply) is estimated to reach 72 MW. The sent out capacity of

the Prai Power Station with two (30 MW) generating units installed and available
is 57 MW. Annual overhaul requirements will reduce this capacity to 28 MW for
approximately ten weeks of each year. |f the power requirement of the bulk
supply at Papan is reduced to 30 MW in 1972 and remains at that level additional
base load generating capacity will, it is estimated, still be desirable within a
further two years to meet the requirements of the Northern Network. Should the
bulk supply power requirement increase to the higher levels shown in paragraph
2.1.3.2 additional generating capacity at Prai will become even more desirable.

Some base load generating capability is available from the Jor and Woh
{hydro) Stations for very limited periods under the heaviest run-off conditions
-but the onset of these conditions is difficult of accurate prediction,

Power transfer capacity does exist between the Central and Northern Net—
works but the loss of a 132 kV circuit on the Woh—Papan section co-incident
with the loss of one of the existing 30 MW generating units at the Prai Power

Station could give rise to inability to meet the estimated “higher’” power demands
of the Northern Network.

Consideration of the circumstances described above leads to the conclusion

that it i_s__<_:[esira_b|e__to select the IWSO MW) set for installation at Prai Power
Stationiorfcommissinning by December 1970. The effect of this proposal is shown
in Drawing 2/1 and 2/2 and Appendices 2A and 2B. Generating capacity available
fmﬁﬂrd,ﬁsetﬂiu‘ release capacity from the Jor and Woh (hydro) Stations for
transmission to the Central Network. L e S

From Drawings Nos. 2/1 and 2/2 it can be seen that after the installation
of the third (30 MW) generating unit in the Prai Station, system demands are
expected to exceed the available firm generating capacity by the end of 1971

under minimum hydro run-off conditions and a little later under the 80% proba—
bility conditions.

To meet the situation described it is proposed that the No. 3 (60 MW)
generating unit should be instalied at the Port Dickson Power Station for comm—
issioning at the end of 1971. The commissioning of the No. 4 generating unit
would, however, also be required at an interval of less than one year thereafter so
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“txt it is necessary to arrange for the constructio
% ane set of contracts. Most advantageous prices
£ +he second such unit is arranged for commission
Ater the first and a construction programmeé is proposed accordingly.

4nnent of the Board’s system demand.

L S = Mg

n of the two units as the subject
for the two units can be secu red
ing approximately three months

The Jor and Woh (hydro) Stations normally supply the peak period com—
(For very limited periods of the year they
<31 also supply a base load component). Their energy generation capability in
rsiation to the system demand characteristics determines their peaking power
~spability. The balance of the system energy requirements are supplied from
*hermal generation sources and there would be adequate energy generation capa—
«ity from such sources 10 meet those requirements.

Transmission Developments

The transmission developments associated with the additional generating
glant proposed for Port Dickson Power Station are being put forward as the sub—
iert of an 1.B.R.D. loan application whereas it is understood to be the Board’s
irtention to finance from its own resources the transmission developments pro—
posed in connection with the additional generating plant in Prai Power Station.

Transmission developments involved by the proposed additional generat—
ing plant in the Port Dickson Power Station are, therefore, dealt with firstin

this sub-section.

2.%% port Dickson Development

2871

om Port Dickson will be despatched to the Kuala

The power sent out fr
Lumpur area, to the southern portion of the Central Network via the connection

at 132 kV to Seremban and to the local distribution system. Power flows north—
wards to Kuala Lumpur South Sub-station will be at a maximum under emergency
conditions when Malacca Power Station is operated at maximum sent-out capac—
ity (38 MW) in order to permit the greatest possible power flow northwards.

‘

247.2. Appendix 2C shows the derivation of the estimated power flows from

Port Dickson Power Station 1o Kuala Lumpur South Sub-station. With the pro—
posed commissioning in 1972 of Nos. 3 and 4 (60 MW) generating units the
power flows described will exceed the capacity of the (ZES‘kL(;or}strucggn)
double circuit transmission line when operated at 132 kV, which is at present
being constructed for commissioning and initial operation at 132KkV in 1969,
in accordance with the recommendations in our reports:—

#Report on Generation and Transmission Developments 1966—1970"
of August 1965. '

“Report on Choice of Next Step in Transmission Voltage after 132 kV"
of February 1967. '
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2.5.2.3. It is therefore recommended that to accompany the proposed installation
of Nos. 3 and 4 (60 MW) generating units in the Port Dickson Power Station, the
132 kV transmission between Port Dickson Power Station and Kuala Lumpur
South Sub-station, should be uprated to 275 kV operation.

2.5.2.4, The recommended rating of the interbus 132/275 kV transformer at Port
Dickson is the subject of Appendix C to this report.

25.3. Prai Developr_nent

2.5.3.1. Industrial load with a requirement for high degree of security of supply is
developing in the Prai area. The bulk supply to the Perak River Company will
constitute a base load up to 1971 and thereafter is likely to be on a similar basis
in respect of a power requirement of at least 30 MW and possibly more, By
releasing power output from the Jor and Woh (hydro) Stations, Prai Power
Station can assist in keeping to a minimum the reserve generating plant rrarglns
of the Interconnected Network. These considerations point to the desnrabmty of
a high degree of security for the Papan—Taiping—Prai 132 kV transmission which
is at present of double circuit construction with one circuit strung.

2.5.3.2. In our “Memorandum on Generating Plant and Transmission Provisions
1965—1970" of June 1965 it was considered that the provision of the second
circuit of the Papan—Taiping—Prai transmission lacked full justification largely
because of the possibility of the early implementation of the Upper Perak (hydro)
Development with a possible direct infeed from it to the Prai area. In the later
Memorandum in respect of the period 1971—1975 in which an all thermal future
generation development was considered it was suggested that those circumstances

warranted a review of the previous recommendation and that there were substantial
reasons for the installation of the second circuit with the third (30 MW) generating

unit in Prai Power Station.

2.5.3.3. “The installation of the third generating unit in Prai Power Station is
recommended in paragraph 2.4.2.6. of this Section of the report. if the Upper
Perak (hydro) Development is implemented there is now a possibility that there
will be an interconnection at Bukit Berapit between the 275 kV transmission for
it and the Northern Network. This possibility adds to the justification for a
greater degree of security for the Papan—Taiping—Prai 132 kV transmission.

It is thereafter recommended that the second 132 kV circuit Papan—
Taiping—Prai should be installed.

2534, In terms of the additional security which it could offer it would be to the
Board’s advantage to proceed as soon as possible with the installation of the
second circuit referred to.

2.5.4. Other Transmission Requirements
2.5.4.1. There are at present installed at the Papan Sub-station for the bulk
supply to the Perak River Company, two 30 MVA 132/66 kV transformers. If the

power requirements of the bulk supply increase after 1971 to the extent des—
cribed in paragraph 2.1.5 above additional firm transformer capacity will be

13
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2.5.4.2,

2.5.4.3.

required. It is desirable, therefore, to include at this stage provision for a third
30 MVA 132/66 kV transformer and the associated isolator switchgear.

The present power transfer capacity of 10 MW between Seremban and
Malacca is determined by the design of the existing single circuit 66 kV trans—
mission facilities. At Malacca the firm power capacity available is 38 MW
derived from the sent-out generating capacity i.e. 38 MW from the 4 x 10 MW
generating units of Malacca Power Station plus the transmission capacity of
10 MW referred to, less an allowance for the loss of one generating unit.

Appendix'2C shows an estimated power requirement of 33.5 MW for
“Malacca and South” in 1974. Under emergency conditions it may also be
necessary to supply the power demand of Kluang (approximately 7 MW) from
Malacca instead of from the Sultan Ismail (Johore Bahru) Power Station.
Consideration of a transmission reinforcement directly from Port Dickson
Power Station to Malacca will, therefore; be required but this is recommended
for review with the next stage of development after the present (Port Dickson and
Prai Power Development) proposals. :

A review has been made of estimated powér requirements and transformer
capacities at the 132 and 66 kV system sub-stations. (The Papan Sub-station is
referred to separately in paragraph 2.5.4.1 above).

During the period up to 1972 there may be some deficiency of firm
transformer capacity at the Pudu Ulu (Kuala Lumpur) area 132 kV sub-station
but there will be an adequate margin of 132/33 kV transformer capacity for the
Kuala Lumpur area as a whole, together with power transfer capability at 33 kV.
It would appear, therefore, that any further reinforcement could be considered
with the next stage of development.

The power demands at the Rawang 132 kV (step—down) sub-station may
during the period under review exceed the firm transformer capacity. The rate of
increase of demand at Rawang is, however, relatively low and it is suggested that
any consideration of reinforcement could also await the next stage of develop—
ment.

14
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£ ety Jont Microt Poct Connaught fislsccn Prai Total Firm Estimated
. at & Woh Hydro Dickson Bridge : Generating  Generating G
F¥sd Capacity Capacity Maximum Demand
August (a) {b) (c) {c) (c) (c) Lower Higher
MW MW MW MW MW MW MW MW Mw MW
1967 60(d) 3 - 76 38 57 234 206(e) 229(f) -
1968 119(g) 3 - 76 38 57 293 265(e) 287 .___7 - 7 q/&{
1969 128 3 114(h) 76 38 57 416 359(i) 334 .
1970 134 3 114 76 38 57 422 365(i) 3n . aw 3 ‘
- 1971 139 3 114 76 38 85 455 398(i) 407 - o !
1972 146 3 228(h) 76 38 § 85 576 491(j) 432 462 ?- ‘{».L
1973 153 3 228 76 38 85 583 4a8(j) 482 517 .
laA cowats  (1924) 158 3 342(k) 76 38 85 702 588(1) 539 584 ~!
191=-71 \197 169 3 456 (k) 76 38 - 85 - 827 685(m) 600 650 i rlqj
1976 177 3 570(k) 76 38 85 949 807(m) 673 733 T
1977 185 3 570 76 38 85 957 815(m) 754 - 824 f:z ;?
- _* ¥
: L~
Notes (a) Estimated realisable peaking capacity under minimum (h) 2 x 60 MW sets commissioned. l i 1
run-off conditions (dry season of dry year) — includes (i)  Assumed outage of : 1 — 60 MW set at Port Dickson
Habu and Odak. (i)  Assumed outage of : 1 — 60 MW set at Port Dickson. % e
(b) Minimum run-off conditions (dry season of dry year) — 1 — 30 MW set at Prai. o |l By
Robinson Falls, Upper Telom and Ulu Langat. (k) 1 x 120 MW set commissioned. % | wy €
{c) Sent-out capacity. {I)  Assumed outage of : 1 — 120 MW set at Port Dickson. = | X T
(d) Jor and Habu only. (m) Assumed outage of : 1 — 120 MW el R, = | v{.‘
{(e)  Assumed outage of 1 — 30 MW set at Prai 1— 30MW “ " Prai. N ’ ':J
(f}  Actual. d hy
{g) Jor and Habu, Woh and Qdak. ol
g
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Year
Ending

31st
August

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977

Notes

{a)
(b)

(c)
(d)
(e)
(f)
{a)

. INTERCONNECTED NETWORK

SYSTEM DEMANDS AND GENERATING CAPACITIES
ALL THERMAL DEVELOPMENT — HYDRO RUN-OFF

Jor and Habu, Woh and Odak

CONDITIONS AVAILABLE FOUR YEARS OUT OF FIVE \/ /
1 2 3 4 5 6 7 8 9 10
Jor Minor Port Connaught — Prai Total Firm Estimated
& Woh Hydro . Dickson Bridge Generating Generating  Maximum Demand
(a) (b) (c) (c) (c) (c) Capacity  Capacity . ver Higher
MW Mw MW MW MW MW MW MW MW MW
82(d) 3 - 76 38 57 256 227(e) 229(f) -
142(g) 3 - 76 38 57 316 287(®) 287 -
151 3 114(h) 76 38 57 439 382(i) 334 -
161 3 114 76 38 57 449 392(i) 371 -
164 3 114 76 38 85 480 423(i) 407 -
174 3 228(h) 76 38 8b 604 519(j) 432 462
181 3 228 76 38 . 85 611 . 526(j) 482 517
190 3 342(k) 76 38 85 734 620(1) 539 584
200 3 342 76 38 85 744 630(1) 600 650
212 3 456(k) 76 38 85 870 - 728(m) 673 733
224 3 570(k) 76 38 85 996 854(m) 754 824
Estimated realisable peaking capacity under three week dry (h) 2 x 60 MW sets commissioned )
season conditions — includes Habu and Odak (i)  Assumed outage of : 1-60 MW set at Port Dig:kson
Minimum run-off conditions (dry season of dry year) — (iy  Assumed outage of : 1-60 MW set at Port Dickson
Robinson Falls, Upper Telom and Ulu Langat 1-30 MW Prai
Sent-out capacity (k) 1 x 120 MW set commissioned
Jor and Habu only (1)  Assumed outage of : 1-120 MW set at Port Dickson
Assumed outage of : 1-30 MW set at Prai (m) Assumed outage of : 1-120 MW set at Port Dickson
Actual 1.30 MW " " Prai
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