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Introduction

In response to the request of the Govermment of the Kingdom of
Thailand, the Government of Japan has agreed to provide technical
assistance through Japan International Cooperacion Agency (JICA)

in carrying out the study to work out 20-Year (1982 - 2001) Master
Plan for Distribution System of Metropolitan Electricity Authority
(MEA) , hereafter referred to as the Study, in close cooperation with

the Government of the Kingdom of Thailand and MEA.

Background

Since its establishment in the year 1958, MEA has been continuously

endeavouring to distribute sufficient and dependable electric power
to the people in the service area namely Bangkok Metropelis, Nonthaburi

and Samutprakarn provinces,

Due to the high economical growth of Thailand, the growth rate of

electric power demand has been rapid rather all along (averaging
about 137 frow 1968 to 1978) especially in Bangkok, the capital city

of Thailand.

The population and number of household in the service area as at the

" end of 1978 were about 5.7 million and 906,000 respectively, Electri-

fication ratio (consumers in per cent of households) is about 67Z.

The total number of consumers as at the end of the fiscal year 1978

was about 607,000, energy sales of this fiscal year amounted to 6,807
Gwhrs and maximum demand reached 1,171 MW, These figures still indicate
wmore than 102 increase as compared to the fiscal year 1977.

It has been realized that electrical utility service, especially in the
metropolis area - the center of businesses, commerces, cultures,
services, etc. - 1s one of the major elements in the country's social
and economic development especially in various industrial sectors and

business sectors in the urban area.



MEA, charged with the responsibility of providing sufficient

and dependable electrical service to the people in the service
area as stated in the beginning, has successfully prepared and
implemented a number of medium-range (S-year) Power Distribution
System Improvement and Expansion Projects starting from the year
of 1958, MEA is now ilmplementing the Fourth Power Distribution
System Improvement and Expansion Project (Year 1977 - 1381} im
coempetition against time.

Such being the case, and since the improvement and expansion of

the distribution system will have to be carried out contipually and
incessantly, and the planning for construction including the seeking
for a source of loan would involve a considerable length of time,
and, besides, during these days and ages of rapild technological
progress, if no study be done for such a project 15-20 years in
advance, it will surely cause the planning and designing during this
period to become obsolete, inefficient or not fully usable, in which
case 1t would only mean a greater amount of investment funds, wasted

time and/or annoyance to consumers as a whole.

It is becoming increasingly urgent, therefore, that there be a suitable
20-year Master Plan for MEA establishing some of the more important
power system objective, performances and operational measures as well
as optimum levels of investment. MEA has already completed the load

forecast for said Master Plan.

Objective of the Study

Generally, the goal of this project is to lay down definite but flexible
guidelines for the improvement and expansion of MEA's power system 20
years in advance, so that it be properly included and in coordination
with other goals of various sectors set forth in the National Economic

and Social Development Plan.



The study to be made for'this purpose shall include the followings :

(1)

(2)

(3)

(%)

(5)

To develop a technically sound and economically feasible
distribution system for MEA from the year of 1982 to 2001
on the basis of the load forecast completed by MEA.

To investigate and possibly develop computer programs for use
in the distribution system planning as widely employed in

developed countries,

To find out the optimum construction program of MEA's distri-
bution facilities during 1982 - 2001.

To review and develop Engineering and Construction Standards of

the MEA.

To prepare the training program and schedule of MEA's selected

engineers for proceeding this project.

Scope of Work

The detailed plan or project activities can be described in consequentiatl

stages as follows :

(1)

(2)

(3).

Collecting necessary data which will be used for the study.

Analyzing the existing system to determine the adequacy of the
MEA's existing distribution system to serve future loads and

serve as a base for the additional studies and to determine

early corrective action if found necessary.

Where appropriate, alternative solutions will be considered with
emphasis on these solutions which have the greatest long-range

technical and economical benefits.
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(%)

(5)

{6)

(N

(8)

(9

Developing the Near-term System to cover the l0-year period

(1982 ~ 1991) ~ The plan thus developed must indicate on
an annual basis the requirements for terminal stations, subtrans-

mission lines, distribution substations and general requirements

for distribution system,

Load flow studies will be prepared each year over the period
of 10 years (1982 - 1991) and fault studies for the first,
fifth and tenth year. Corrective action will be determined

to cope with rising fault levels,

A system protection analysis will be developed adequate for

the system ub to the tenth year.

Projected budget costs will be prepared for each year up to

the tenth year,

If and when necessary, the plan will outline methods of

transition to different transmission and distribution voltages

and systems.

Developing the Far-term System to cover the last 10-year period
(1992 - 2001) - The plan thus developed will indicate require-
ments for terminal stations, subtransmission lines-and distri-
bution substations. Alternatives will be included and
evaluated. Load flow and fault level studies will be made

for the fifteenth and twentieth year includiang methods of
coping with rising fault levels. Approximate investment cost

will be prepared.

The scope of work of the 20-Year Master Plan for MEA's Distribution

System will, as a minimum, include the following components and

related studies :



(1)

(2)

(3)

(4)

Terminal stations - The Master Plan terminal stations will be
shown in coordination with Electrieity Generating Authority of
Thailand's (EGAT) planned power source locations., The locatlons
of the power supply sources will be selected as part of the
overall best system, taking into account load location and

terminal station siting requirements,

Subtransmission and Distribution - The subtransmission for the
Master Plan will be based upon load flow studlies and economic
studies for the most economical type of subtransmission systems.

The plan for the subtransmission system will take into account
(a) Economic transmission of power to the load centers

(b) Reliability of service
(¢} Ease of operation and maintenance

(d) Availability and best utilization of substatioms,

substation sites and rightg-of-way

(e) Transition from the existing system to the voltages and

type of system required by the twentieth year

Overload relief measures and improvement methods of system

power factor.

A broad review will be made of the distribution systems includlng
Englneering and Construction Standards of the MEA, Future
voltage levels, construction techniques, substation locations,
and sizes as related to future load levels and locations will

be investigated. Particular attention will be given to the
sultability and technical and economical soundness of underground
or overhead distribution system in the Metropolitan Area and
investigations for facilities of operating changes which may
improve distribution syséem reliability, appearance and voltage

levels,



(5

(6)

Alternatives for the subtransmission system and substations will

be developed as a gulde for any future studies and for comparison.

The system planning study will be approached with the realization
that the system constructed some ten to twenty years hence will
likely not be, in many details, the same system that will be
developed in this study. Significant changes in the pattern of
load development will require periodic changes in the plan.
Likewise, technological developments will undoubtedly result in
changes in uses of higher voltages. With these factors in mind,
the Master Plan, thus developed, must be definite yet flexible
enough to permit the inevitable changes.

5. Requested Cooperation of Governments of the Kingdom of Thailand

and Japan

(1)

Cooperation of the Government of the Kingdom of Thailand
(through MEA)

(a) Provisions of all previous reports relating to MEA's

improvement and expansion of the distribution system.

{b) Provislon of latest data on load forecast necessary for

the Master Plan.

(c) Provision of informatien on sites of future substations,

if available,

(d) Provision of planned data for subtransmission lines and

distribution lines,

(e) Provision of situation for meteorology, load conditioms,
salt contamination, lightning damage, rights-of-way and

telecommunication line routes.
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(£)

(g)

(h)

(1)

(3

(k)

(1)

(m

(n)

(o)

Provision of all data concerning system analysis.

Provision of Engineering, Construction and Operation

Standard of MEA.

Provision of data/information of technical capabilities
of local contractors, ground surveyors, labor costs,

locally procured material cost/lists, transportation

costs, custom duties, etc.

Provision of data on the financial status of MEA, Interest
rate of locally financed loans, electric tariffs, operation

and maintenance costs, tax system, etc,

To provide adequate office accommodations near or in MEA

headquarter,

To provide local transportation facilities for the entire

Study period required by JICA Study Team,

To arrange free access to all areas required by JICA

Study Team in carrying out the Study.

Customs clearance, handling and storage at the port/airport
and inland transportation im the Kingdom of .Thalland of
equipment, machines, Instruments, tools and other articles
brought into the Kingdeom of Thailand for performance of

the Study and for JICA Study Team members' personal use,

To provide JICA Study Team with available data, information

and materials necessary for the Study.

To provide local administrative support including clerical,
secretarial, and drafting services required by JICA Study
Team in carrying out the Study,
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(2)

(p)

(q)

(r)

To obtain official permission for JICA Study Team to enter

into, stay and work in, and depart from the Kingdom of

Thailand,

To exempt from any taxes and duties to be Imposed on the
equipment and materials imported to the Kingdom of

Thailand for the survey and on the members of JICA

Study Team for their personal belongings carried to or sent

to the Kingdom of Thailand.

When and if necessary, to provide the data pertinent to

the other organizations such as EGAT, PEA, NESDB, NEA,

ete.

Cooperation of the Government of Japan

To send the Japanese Study Team to conduct the Study and

provide MEA with documents as reqguired in the Scope of Work.

Estimated Perliod of the Study

The tentative time schedule of the Study 1s as per Appendix I,

Regorts

The following reports will be prepared in English and submitted to
the Government of the Kingdom of Thaliland through MEA within the

time perilod specified below :

a)

b)

Inception Report.{20 copies).

Draft Report of Analysis of Existing System (20 copies) in

the middle of seventh (7th) month after Commencement of the

Study.

This shall be incorporated into final report specified in
the item d) below,
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c) Draft Report of the 20~Year Master Plan including Near-term
System Development Plan and Far-term System Development Plan

within thirteen (13) months after Commencement of the Study.

{20 copies)

d) Final Report (50 coples) within four (4) months after Completiomn

of discussion of above draft report.

Local Counterpart of the Study

Following MEA pe;sonnel will be avallable as counterpart of the Study :
(1) B.Se. and M.Sc. in Electrical and Civil Engineering - 11 positions
(2) B.A., in Economics and Statistics - 4 positions

(3) B.A. in Accountancy - 1 position

(4) Diploma in Electrical and Civil Engineering - 6 positions

(5) Employees and workers - 10 pesitions

Others

MEA 1s now planning the Distribution System Improvement and Expansien
Project for 1982 - 1986 in accordance with the National Economie and
Social Development Plan (5th Plan). This 20-Year Master Plan Project
will be used as the main guidance on which the 5-year project will
toll to the final goals and objectives,

-30 -



3zoday Teury (P UBTJ.I93SER 2y) JOo 3xodsy Ijyea( (2
w21sLg BuTasTXE Jo sysTeuy jJo 1xoday 33eag (9 3zoday uoyadeduy (e : BjoN
(p (@ (q (e 3xoday Jo uorsstugng
RN LN P R RN | 31oday jo uofpistduc)
] 330day 3Jeaq Fo uOISSNISI(Q
jaoday -
13eag jo unoyjeaedaxg pue
TR A AT AR AL NN N Jusmdoyassq wWa3lsA5 wivi-1Bg
Jxoday
1yeag jo uorieredaad pue
AL S AL AL BRGSO AN Jusmdofaraq Wo3IsL5 wian-ieay
NN SRR ikl o wa3shs Burisyxy jo sysdyeuy
- uoy3Na[Ion 'IR(
[TUoH
das| 20v| InC] RAC|) AVH| ¥dV}| YVH| €d4] NYC| D3Q| AON| 1D0| 445 SNV 110 NAC| Xvi| ¥av] ¥vi| ama aepuaTen
: wall Furqaop
02| 61} BT LT ST | ST| Y| €| 2v | TY[0OT]| 6] 8 L]9 S| £ 1 YIuoy .
2861 —f 1967

medep ASSSRRR

puETTRYL —

ATMNAIHOS IWIL FATIIVINIL

"I NIONAdJIV

-31—












BERML B ADF M

A9 2 SRR nInTemNAi1 g e, 25132553 (Uszeang

iunmati 1 nangien) (Smousiy)

‘Tabls 2 Total Pofnu]ation Derived from ]-Diffef‘ent_lﬁssﬁ}rlptions.

(As of 1 JuIy)_ (in thdusands)

imvuﬂ's::'nm Total Population _.

W.fl. Year MBNNTADE) Tzl mnaT _nmﬁm:n’iui'l
High fertility Medium fertility Low fertility
2513 (1070) 36,370 36,370 36,370
2518 (1975) 41,869 41,869 T 41,869
2523 (1980) 48,164 . 47,686 aam
2528 (1985) 55,373 53,851 . 752,087
2533 (1990) 63,529 60310 - - 56,742
2538 (1995) 72,675 66,951 - 61,237
2543 (2000) 82,828 73614 65,431
2548 (2005) 93,976 80,126 69,324,
2553 (2010) wson | 86,154 72,649
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21571 3 OMANA BATINY KELONTINTLANDBIUTSIINT 25132553
Table 3 Birth Rates, Death Rates, and Rates of Growth 1970—2010

onIIN IO ANIA 2513—1£/2518-23|2523- 2€{2528- 33}2533-26/2538—43]2543-48] 2548-2553
Rates ‘and  Assumptions 1970-75{1975-80[: 920 -85(1985-~9¢}1990—95]1 995-00{2000-05| * 2005-2010 "

mmnnluszebes High Fertility

u -~ w 0 )
;nﬂmmwuqm‘\ﬂ/woo GFR)165.00 | 158.40 | 152.06 | 145.98 | 140.14 | 134.54 | 129.16{ = 123.99

chiufin [1000 CBR| 37.63| 36.76| 35.98| 3498| 33.81] 3257| 3120] 3011
1

SN [1000 COR| 9.07] 36| 7e9| 7a1] ess| 07| s27] 590
ey (z) GR| 286| 284! 283] 270| 273| 265| 256] 242

nmaalurzalt gty Medium Fertility
g"nm%nuw"uﬁnba‘lﬂ/moo GFRY} 165.00 | 148.50 | 133.65 120.28 | 108.26| 97.43 | 87.69 17892
fhufin J1000 CBR| 3763 34.65 | 32.24) 30.02] 27.76| 25.43| 2314  21.00
iy /1000 CDR] 9.07{ 8.29| 7.63] 7.10{ 6.65| 627| 6.04 6.39
Shmnmtiy (7)GR | 286| 264] 246 220 21| 192 17 146
. nmﬁn’lm:n"uﬁ'r Low Fertilily
ghnn?mvruﬁ:n'ﬁ‘lﬂ/looo GFR|165.00 | 137.87 | 111.58 | 92.97 | 80.57 | 70.47 | 64.13|  58.36
e /1000 CBR| 37.63| 32.36| 27.54] 24.34| 22.12 19.81] 18.09]. 1636
trng fr000 CDR| 9.07. 8.22| 752 7.07| 675| 652| em| es4’
;E"nnm‘nﬁu (7)cr | zssl. 241 200| 173| 184l 133) 117) 094

i
+ -
——
4
1
|
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1519 1. DEATINTMMLTTINTIION N WA, 2513-2528

‘able b. Total Population by Regions 1970~15985

- U 2513 * 2518 2523 2528
(Year) 1970 1975 1980 1085 .

& ) v -

Y5190 IWIANT .

(Whole Kingdom) 36370000 41869000 47173000 52087000

n;mnw—auq?

(Bangkok~Thouburi 3437000 4178000 5126000 6201000

MANAIAEINNRTY

(sub—Centra1) 2882000 3187000 3409000 3519000

MANGWEIUALIUDEN

(East) 2114000 2491000 2969000 3589000

MANGNETUNEIUAN

(west) 2778000 3085000 3297000 3415000

mansuasNaL e .

(North~East) 12755000 14789000 16670000 18287000

ﬂ'lﬂlﬂﬁﬂ

(Nortn) 7894000 8944000 9918000 10730000

mnln . . -

(Squth) 4510000 5195000 5784000 " 256000

_3 7 -
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Table 7. GROSS NATIONAL PRODGCT AT 1972 PRICES BY INDUSTRIAL ORIGIN

BREMERE (19 7 2 £ )

( Millions of baht)

Industrial origin 1975 1976 1977 - 1978 1979°
Agriculture 62,081 65,898 65,537 15,059 "73,612
Crops 45,639 49,013 46,794 55,524 54,038
Livestock 1,377 7,622 8,102 8,203 8,585
Fisheries 5,734 5,898 7,499 8,395 8,102
Forostry 3,331 3,365 3,142 2,937 2,887
Mining and quarrying 2,485 2,906 3,526 4,101 4,627
Mnnufacmriftg 36,787 42,529 48,071 52,756 58,036
Construction 8,514 10,022 11,996 14,141 15,367
Electricity and water supply 3,181 3,642 4,144 4,500 5,060
Transportation and communijcation 13,445 14,650 ! 16,142 18,434 20,831
Wholesale and retail trade 35,774 38,821 41,213 43,452 47,009
Banking, insurance and recal estate 9,629 10,208 11,574 13,833 15,319
Owncrship of dwellings 3,555 3,664 3,823 4,081 4,379
Public administration and defence 8,359 8,893 9,555 10,166 11,417
Services 19,704 21,276 23,260 26,317 29,09
Gross domestic product, (GDP) 265314 222.509 238,841 266,840 2.33,747
Plus : Net lactor income payment from the ;
rest of the world —175 —I1,018 —I1,571 —2,785 —5,406 ||
Gross national product, (GNP) 203,33% 221,491 237,270 264,055 279,341
Per capita GNP (BAHT) 4,856 5,156 5,388 5,855 6,054
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TABLE 2-1 EGAT'S TOTAL GENFRATION REQUIREMENTS
ciscal Year Peak Generation - Energy Generation Fll:c:?odr
MW % Increase GWh % Incrense e
E ACTUAL
E 1970 748,35 17,26 4,095, 32 21.60 52.47
E 1971 872.70 16.62 1, 792. 88 17.03 62.69
f 1972 1,028.80 17.89 5,711.16 19.16 63. 37
EL_11973 1,199, 30 16,57 _6,872.84 20. 34 65. 42
{ 1974 1,256.30 . 4.75 7,258, 62 5. 61 65. 96
1975 1,406, 60 11, 96 8,211.57 13.13 66. 64
gkkr 1976 1,652.10 ~17.45 9,414, 48 14,65 65.05
1977 1, 873. 40 13. 40 10, 950, 62 16, 32 66,73
Ho- 1978 2, 100,60 12,13 12,371, 67 12,98 67.23
1979 2,255, 00 7.35 13,964.56 12,88 70,69
FORECAST ]
1980 2,417, 40 7,20 15,011, 00 7.50 70.89
1981 2,919.00 20.75 17, 360, 00 15,65 67,89
1982 3, 379. 60 15,78 19, 790, 40 14. 00 66.85
1983 3,814,20 12,86 22,320.50 12, 78 66,80
1984 4,271,20 11,98 24,989, 80 11, 96 68. 39
1985 4, 694, 50 9. 91 27,424, 40 9.74 66,69
1986 5,147, 60 9. 65 30,122, 20 9.84 66. 80
1987 5,551, 80 7.85 32, 624, 00 8.31 67,08
1988 5,978, 50 7.69 35,254, 20 8,06 67.32
1989 6, 428. 60 7.53 38,034, 80 7.89 -~ 67.54
1990 6, 902. 90 7.38 40, 967.10 7.71 67.75
August , 1980




“TAELE 2 - 2 1IEA'S DiLAiD
BERE 6 MEAAMNTE
Peak Donand Enerm- -Denand( F'uzﬂw) Loar
Fisenl Year Factor
| A .?ncre:xse 'th % Increasc %
ACTUAL
1970 484 44, 1644, 2,753.79 17.50 64,89
1971 551,12 15.83 3,177 15.35 64,64
1972 647 .20 15.2% 3,693.30 16.2 64,97
1973 738,77 14.15 4143564 20,10 62.5,
1974 751,90 1.78 4y 467,50 0.73 67.83
1975 833.70 10.38 . 5,050,283 13.05 69.16
1976 953,35 14.95 5,606 ,79 11.01 66.60
1977 1,058,50 10.45 €,392.28 12.01 68,2,
1978 1,170.20 10.61 7,16.21 11.79 65.68
1979 1,268.00 €.30 7,351.,09 1.2 71.58
FORECAST
1920 1,394.80 10,0 8,351.3L 5.03 £8.1%
1981 1,512.45 SN 9,111,70 9,10 68,77
1582 1,631.01 7.84 2,951.19 2.65 69,93
1952 1,75.54 7.57 10,786.52 7.5 70.18
1987 1,863,06 7.32 11,623.64 7.67 70.40
1085 2,016.5 | 7.09 12,472.55 7 .40 70.61
1555 2,155.04 6.87 13,%63.23 7.1 l 70.79
1987 2,208, 5 6 .65 PoL,2u5,71 6.9 70,93
1652 2,426.9%5 €./ 13,239,632 6 .68 71.10
2689 2,600,290 1 6.7 16,225.03 s7 | 7L
1950 27588 L 6.09 19,203.55 6. | m.3s |

) . totad
Auguss, 1GW
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TABLE 2-1 INSTALLED ELECTRIC GENERATING CAPACITY
AS OF SEPTEMBER 1979

plant Type Neo.of Units Capacity (MW) Average Energy
Capability
Installed Ultimate {GWh/yr)
A.Hydroelectric Plant )
Bhumibol 6 420 560 1,550
Sirikit 3 375 500 965
bolratana 3 25 25 65
Sirindhorn 2 24 36 73
Chulabhorn 2 40 40 115
Kang Krachan 1 19 19 70
Nam Pung i 2 _ 6 6 15
Sub-Total 19 908 1,186 2,853
B.Thermal Power Plant
North Bangkok 3 237.5 1,900
South Bangkok 5 1,300 9,100
Mae Moh 2 150 1,000
Krabi 3 60 300
Surat Thani 1 30 210
Sub-Total 14 1,777.5 12,510
C.Gas Turbine
South Bangkok 1 15 i3
Nakhon Ratchasima 1 15 13
Udon Thani 1 15 13,
Hat Yai 3 45 40
Surat Thani 5 _75 _67
Sub-Total 1t 165 146
D.Digsel Power Plant
Chiang Mai 3 3 3
Mae Moh 9 9 8
Srinagarind 5 5 4
Phuket 4 10.6 9
Nakhon Si Thammarat 2 2 2
- Bang Lang 5 S _4
Sub-Total 28 34.6 ’ 30
TOTAL 72 2,886.1 15,539
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BEREARE

Naote :
.

1/ Quae Yai Pumped-Storage or Ban Tha Thong Mon Project .
2y ¥ith 34.6 M diese) retired .

THBLE 5=-1 LIST OF FOWER PLANTS IN THE REVISED POWER
DEVELOPNMERT PLAN (1979-1991)
Proposed
Fuel Unit Rating Total Comuissioning
Fower Plant Type Namber  (MW) () mte
Srinagarind Hydro 1 120 120 October 1979

Srinagarind Hydro 2 120 120 December 1979
Srinagarind Hydro 3 120 120 March 1980
Bang Pakong

Gas Turbine (1) 0il/Cas . -1-4 B0 240 October 1980
Barge Thermal Plant 0il/Gas 1 75 75 April 1981 94—

S Bang Pakong |

T Gas Turbine (2) 0il/Gas 1-4 60 240 April 1981

2 1ae Moh Lignite 3 75 75 July 1981 <—

§ Bhumibol Hydro 7 133 133 August 1981

Y pattani Hydro 1-3 24 12 October 1981

E, Bang Pakong

§ Combined-Cycle (1), - 1 120 120 rpril 1982
Lower Quae Yai Hydro 1-2 19 38 August 1982 g4 —
Bang Pakong -

Combined-Cycle (2) - 1 120 120  October 1982
Bang Pakang T ; -

Thermal uUnit 1 Gil/Gas 1 550 550 July 1983
Kae Moh Lignite q 150 150 January 1984 «—
rhao Laem + Hydro 1-3 100 300 March 1984
South Bangkok - -

Gas Turbine cil/Gas 1-4 25 100 February 1981
sirindhorn Hydro 3 12 12 June 1883 4—
tae loh Lignite 5 150 150 July 1884 -
Sang Pakong .

Thermal Unat 2 Cil/Gas 2 550 550 August 1984
Lang Suan Hydro 1-3 45 135 (ctober 19849
Gas Turbine Retired al -1-11 15 =185 September 19854
Srinagarind Stage 2 Hydro 4-5 180 360 October 1985
Chiew Larn Hydra ., 1-3 80 240 January 1986 «+—
Hae Moh Lignite & 300 300 September I9B6
Mae Moh Lignite 7 300 300 March 1387
tae Moh Lignite 8 300 3an September 1987
Upper Quae Yai * Hydro 1-2 290 sS80 Cctober 1987
Region 3

Combined-Cycle (1) 0il/Gas 1-3 60 180 November 1987 44—
Mae Moh Lignite 9 300 300 Septembher 1988
Miscellaneous Hydro Hydro 300 October 1988
Quae Yai Pumped- 1/

Storage Stage 1 Hydro 1-2 250 500 Japuary 1990 <f—
Regicn 3 .

Combined-Cycle (2) oll/Gas 1-3 60 180 July 1990 -t—
Krabi Lignite Retired Lignite 1-3 20 ~-60 August 1990.4—-
Nuclear Huclear 1 1,000 1,000 Cctober 1990
{or Coal-Fired Coal 1-2 500 1,000 Cctober  1990)
Huclear Nuclear 2 ,1,000 1,000 April 1992 -
(or Coal-Fired Coal 3i-4 500 1,000 hpril 1992)
Quae Yal Pumped- .

Storage Stage 2 Hydro 3-4 250 500 Cctober 1992

Total Net Additional Capacity = i,Z_OQEIMW ’
Existing Generating Capacity = _2,886 MW
Grand-Total = 12,086 MW
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BEERL 2

Conclusion, FPower System in ™iscal 1979

’

ME4. Responsible Area '3,481.00
MZA. Disﬁribution Area 1,627.04
Maximm Power demand 30 Minutes 1,268.00
Energy Received from ZGaT. 7,970,273, 544
Load Factor = 7L.75
MEA. Power Installed 2;644,80
Customers Power Installed 257.42
Energy Loss in Lines ] N 0.87
Energy Loss in Substations z.— 0.93
Total Znergy Loss 1.80

Transmission Lines
Total number of 69, 115 XKV. Lines
Cireuit Kilometer '
Lines interrupted
Lines Interrupting time
Feeders
Total mmber of 12, 24 KV. Feeders
Circuit Kilometer
Feeders Interrupted

Feeders Interrupting time

283
4,163.50
R

288, 478

Sq. Km,
5q. Km.

MVA.

R

Lines
CCK.
Times

Mimites

Feeders
CCK.
Times

Mimites
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BEREML 4

NEW ELECTRIC RATE
SCHEDULE 1 RESIDENTIAL

Applicable
To the electric service ihrough a single watt_hour meter for lighting and appliances
used in a dwelling place including related grounds 2nd buildings, monasteries and churches
of all religions.

Monthly Rate -

Energy Charge : First 5 kwhr or less Baht 5.00
Next 10 kwhr - Baht 070 per kwhr

Next 10 kwhbr Baht 090 per kwhr
Next 10 kwhr Baht 1.17 per kwhr
Next 65 kwhr Baht 1.3461 per kwhr
Next . 50 kwhr Baht 1.4461 per kwhr
Next 150 kwhr - . Baht 1.5261 per kwhr
Next 100 kwhr Baht 1.5761 per kwhr
Over 400 kwhr Baht 1.6461 per kwhr

Minimum Charge : Babt 5 00 per month.
SCHEDULE 2 SMALL BUSINESS

Applicable =~ |
To the electric service through a single watt_hour meter for lighting and appliances
used in business buildings, public buildings and industrial establishments including re-
lated grounds with a maximum 15-minute integrated demand of less than 30 kilowatts,

Monthly Rate ’

Energy Charge : First 40 kwhr or less Baht 67.0440
Next 260 kwhr Baht 1.2461 per kwhr
Next 700 kwhr Baht 1.3561 per kwhr
Next ™ 2,000 kwhr Baht —1.4761" per kwhr
Over 3,000 kwhr . Baht 1.6461 per-kwhr
Minimum Charge : Baht 67.0440 per month.
Note During the billing month any customer under Schedule 2 whose maximum demand is 30

kifowatts or more shall be classified under Schedule 3, 4 or 5 a2ccordingly, and shall be
reclassified under Schedule 2 oply when customer's demand has {fallen below 30 kilo-

"watts for 12 copsccuiive monthbs,
SCHEDULE 3 LARGE BUSINESS

Applicable
To the electric service through a single demand meter for lighting and appliances used
in business buildings aod _public buildings including related grounds with a maximum
15_minute istegrated demand of 30 kilowatts or over. '

Monthiy Rate
Demand Charge : Baht 98.00 per kw of billing demand-

Energy Charge : Baht 0.9851 per kwhr

Micimum Charge: The demand charge for 60% of the highest billiog demand occur-
ring during the last 12 months ended with the current month.

Billing Demand : The billing demand (determined to the nearest whole kilowatt) shall
be the maximum 15-minute integrated demand doring the monthly

) billing period.

—51~—



Power Factor Charge

Note

Agpplicable

For lagging power factor customers, in any monthly billing period during which custo-
mer's mazimum 15-minute kilovar demand iz in excess of 63X of his maximum 15-
minute kilowatt demand., a monthly power factor charge of Baht 7.00 for each kvar of
such excess (determined to the nearest whole kvar) will be made,

1. For heiow 12 kv delivery, the above rate is applicable.

2. For delivery at 12 or 24 kv, the demand charge in the above monthly rate will be
reduced by Baht 3.00 per kilowatt.

3. For delivery at 69 or 115 kv, the demand charge in the above monthly rate will be
reduced by Bakt 5.00 per kilowatt.

4. Where transformers belong to customer, if deemed neressary, MEA may elect to
meter on the load side of trapsformers, in which case meter readings shall be in-
creased by the amount of tbe irapsformer losses to be individually determined by

tests or estimate.

SCHEDULE 4 SMALL INDUSTRIAL

To the electric service through a single demand meter for lighting and appliances used
in ipdustria! establishments including related gronnds with a2 maximum 15-mipute in.’
tegrated demand of between 30 to 499 kilowatts. .

Monthly Rate

-

Demand Charge : Baht 98.00 per kw of billing demand
First 50 kwhr per kw of billing demand Baht 0.9861 per kwhr
Next 150 kwhr per kw of billing demand Baht 0.9761 per kwhr
Kext 200 kwhr per kw of billing demand Baht 0.9651 per kwhr
All over400 kwhr per kw of billing demand Baht 0.9561 per kwhr
Minimum Charge : The demand charge for 60t of the highest billing demand oc-
curring during the last 12 months ended with the current month.
Rilling Demand : The billing demaod {determined to the oearest whole kilowatt)
shall be the maximum l5-~minute integrated demaopd during the
monthly billing period.

Energy Charge

Power Factor Charge

Note -

Far lagging power factor customers, in any monthly billing period during whick cus.
tomer's maximum i5-minute kilovar demand is in excess of 631 of his maximum 15-
minnte kilowatt demand, a monthly power factor charge of Baht 7.00 for each kvar of
such excess (determined to the nearest whole kvar) will be made.

1. For below 12 kv delivery, the above rate is applicable.

2, For delivery at 12 or 24 kv, the demand charge in the above monthly rate will be
reduced by Baht 3.00 per kilowatt,

3. For delivery at 69 or 115 kv, the demand charge in the above monthly rate will be
reduced by Baht 5.00 per kilowatt.

4. Where transformers belong to customer, if deemed necessary, MEA may elect to
meter on the load side of transformers, in which case meter readings shall be in-
creased by the amount of the transformer losses to he individually determined by
tests or estimate.



Applicable

SCHEDULE 5 LARGE INDUSTRIAL

To the electric service throngh a single demand meter for lighting and appliances used
in industrial establishments including relsted grounds with a maximom 15-minute io-
tegrated demand of 500 kilowatts or over.

ate

Monthly R

Demand Charge : Baht 90.00 per kw of billing demand
Energy Charge @ First 200 kwhr per kw of billing demand Bahl {.9761 per kwhr

Nert 280 kwhr per kw of billing demand Baht 0.9661 per kwhr
All over 480 kwhr per kw of billing demand Baht 0.9461 per kwhr

Mioimum Charge : The demand charge for 60% of the highest billing demand occurring
durieg the last 12 months eaded with the curreat moath.

Billing Demaad : The billing demand {determined to the nearest whole kilowatt)
shajl be the maximuom 15-minute integrated demend during tbe
monthly billing period.

Power Factor Charge

Note

Applicable

For lagging power factor customers, in any monthkly billing period during which cus-
tomer's maximum 15-minute kilovar demand is in excess of 631 of his mazimum 15-
minute kilowatt demapd, a monthly power factor charge of Baht 7.00 for each kvar of
such excess (determined to the nearest whole kvar) will be made.

1. For 69 or 115 kv delivery, the above rate is applicable.

2. For delivery at 12 or 24 kv, the demand charge in the above moathly rate will be
increased by Baht 500 per Kilowatt.

3. For below 12 kv delivery, the demand charge in the above monthly rate will be
increased by Baht 7.00 per kilowatt.

4. Where transformers belong to customer, if deemed pecessary, MEA miy elect to
weter on the load side of transformers, in whick case meter readings shall be in-
creased by the amount of the transformer losses individually determined by tests or

estimate.
SCHEDULE 6 LARGE INDUSTRIAL OFF-PEAK~

To the electric service through a single demand meter for lighting~and appliaocesused
in industrial establisbments inclnding related grounds with a maximum 15-minute inte-
grated demand of 1,000 kilowatts or over and the consumption of electricity can be in.
terrupted or reduced during the on-peak period, currently taken during 18.30-20.30 hours
each day.

Maonthly Rate

Off-Peak Period
Demand Charge

Energy Charge

On.-Peak Period
Demand Charge : Babt 115.00 per kw of on-peak billing demand
Energy Charge : Baht 0.9361 per kwhr

Migimum Charge ¢ The off-peak period demand charge for 100X of the highest off-
peak billing demand occurring during the last 12 months ended with the
current month.

Qfi-Peak Billing Demand : The off-peak billicg demand (determined to the nearest
whole kilowstt) shall be the marimum 15.-micute integrated dewand created
in the off-peak period during the billing mo}]th.

On-Peak Billing Demand : The on-peak billing demand (dctermined to the nearest
whole kilowatt) shall be the maximum 15-minute integrated demand created
in the oun.-peak period during the billing month.

Baht 65.00 per Xw of oif-peak billing demanpd
Baht 0.9361 per kwhr

(S
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