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THAILAND PRIVATE POWER 1

SECTION 1

BACKGROUND

USAID/Thailand and ANE/TR/ENR arranged for the services of
two consultants - an energy policy expert and an electric utility
expert - through delLucia and Associates, to assist the Government
of Thailand (RTG) in the development of policies to encourage
private sector participation in power generation. Peter Borre,
President, Boston Energy Associates (an affiliate of J. Makowski
Associates), and John Levett, Manager, Alternate Energy Projects,
New England Power Service Company, were selected as the Team for
the assignment. The Team visited Thailand from February 5

through February 25, 1989,

The Team’s Scope of Work (Annex 1) in summary consisted of

the following:

o] Analyze policy guidelines currently under consideration;

o] Work with the RTG, including the National Energy Policy
Office (NEPO), and the national utility (EGAT) to
develop the basic elements of a private power program,
including solicitation and selection procedures, model
purchase agreements, and techniques for evaluating

purchase prices;

deLucia and Assoclates, Inc.



THAILAND PRIVATE POWER 2

o Work with EGAT on potential technical problem areas:

0 Prepare procedures to implement a cogeneration and small

power program;

O Analyze issues involved in implementing a larger-scale

IPP program.

The Team’s report follows.

deLucia and Associates, Inc.



THAILAND PRIVATE POWER 3

SECTION 2

OVERVIEW

The RTG has recently made considerable progress in
initiating a private power program for electricity generation.
At a February 16 meeting of the National Energy Policy Committee
(NEPC - the RTG’s cabinet level oversight interagency group), the
RTG made the policy decision to invite the private sector to
participate in the production and distribution of electricity

(press report, Annex 2).

Within this policy framework, the Team was able to

accomplish the following:

1. Redrafting of requlations for ccgeneration and small
power (Annex 3), modifying to some degree the provisions

of a previous draft (Annex 4);

2. Drafting of a Model Power Purchase Agreement for

cogeneration and small power (Annex 5);

3. Providing NEPO with a modelling structure (through a
Lotus - PC compatible program diskette) for the
evaluation of tariffs, costs and profitability of a
cogeneration project (sample pro forma printout, Annex

6);

deLucia and Assoclates, Inc.



THAILAND PRIVATE POWER 4

4.

Comments on EGAT’s proposed expansion plan, Power
Development Plan PDP 8802 (comments provided as Annex 7,
PDP 8802 provided as Appendix A), and recommendations
that selected EGAT expansion projects be identified as
candidates for development by the private sector as
larger-scale, so-called Independent Power Projects
("IPPs": defined as generating units which do not

"cogenerate'" steam for thermal applications);

Briefing on February 24 to the Privatization Working
Group of the NEPT on the Team’s redrafted requlations

for cogeneration;

Presentation on February 23 to the Thailand Development

Research Institute on private power in the U.S.:

Meetings with high level RTG officials on the U.S.

private power program and its implications for Thailand;

rour meetings with EGAT officials, both at the senior
management and at the working level, to describe the
technical and reliability aspects of private power in

the U.S.:

deLucia and Associatas, Inc.



THAILAND PRIVATE POWER 5

9. A recommendation for a Technical Conference, to brief
the Thai private sector on the proposed regulations on
cogeneration, and draw their comments before the
regulations are made final (draft announcement of the
conference prepared for NEPO is provided as Annex 8):
RTG officials indicated they would hold the conference,

and tentatively set it for March 27.

deLucia and Associates, Inc.
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SECTION 3

SUMMARY

The following topics are described below in summary form:

o Privatization announcement;

o Team’s draft regulations;

o] Model power purchase agreement;

o Pro forma financial model;

o Introduction of larger-scale IPPs:
o EGAT Power Development Plan;

o Meetings with EGAT.

The Annexes noted above give a more comprehensive discussion

on each of these topics.

3.1 ivatj i c t

The NEPC policy decision appears to have come as a surprise
("striking and unexpected" as reported by the Bangkok Nation on
February 17; see Annex 2). The driving pressures are (l) the
dilemma created by EGAT'’s projections of negative reserve

generating margins in May, 1990 (and thus the prospect of

deLucia and Associatas, Inc.



THAILAND PRIVATE POWER 7

electric capacity constraints well into the 1990s) and (2) the
financial burden on public sector debt of financing the capacity
expansior program needed to bring reserve margins back to more

acceptable levels.

The National Economic and Social Development Board (NESDB)
is well aware of the problem and sees the introduction of private
power as a way of accomplishing some important public policy
objectives: relieving the public sector of some future debt
otherwise incurred through EGAT; and getting the benefits of
competition in the electricity sector, both for project

development and project operations.

The strategy for the time being is, apparently, to proceed
in phases, first introducing cogeneration and small power, then
going to larger-scale IPPs, and finally, perhaps, a partial

flotation of EGAT shares.

3.2 aft ations

The draft regulations prepared by the Team (Annex 3) are an
important work product. The earlier version (Annex 4) might
constrain the growth of cogeneration and small power, relegating
it to a surplus power activity. Of the many modifications
introduced into the draft regulations by the Team, the following

are considered the most significant:

deLucia and Associates, Inc.



THAILAND PRIVATE POWER 8

o] Establishment of annual solicitations and a first level

of 300 MWe (p. 2);

© Additional objective, "to meet the nation’s growing

needs" (p. 5);

o Expansion of residue fuel category to include renewables
and solid waste; latitude to use conventional fuels up

to 67% of annual needs (p. 6);

o Removal of size limit (50 MWe) for cogeneration
facilities; definition of operating standard at 10%

thermal energy against total energy output (p. 6);

o Substantially modified pricing provisions (pp. 9-12),

including:

- Fixed capacity charges averaging, based on
preliminary analysis, 220 Baht per kilowatt per

month ($8.8/KW month, $105.6/KW year);

- Monthly (rather than yearly) nominations of stated
capacity levels (to reflect the extensive seasonal
and monthly "swings" in power available from

agricultural waste cogenerators):;

delucia and Associatss, Inc.
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- Flexibility for EGAT to weight the monthly capacity
payment to matci its peaking needs, provided the
average monthly value over the year is 220 Baht per

kilowatt per month.

3.3 W rchase

Neither of the Team members is a lawyer. The Model
Agreement (at Annex 5) is no more than a first draft, prepared by
combining elements from purchase agreements currently in use by
U.S. utilities with active programs for purchasing cogeneration

and small power.

Before a Thai cogeneration program is launched, this draft
agreement should be reviewed thoroughly for conformity with legal
practices and other conditions in Thailand. Moreover, given how
dynamic the PURPA industry has proven to be in the U.s., it is
entirely possible that important new provisions may be developed
and utilized in the U.S. in the near future, and might usefully
by adapted and incorporated. Finally, it is almost certain to be
the case that in any informed negotiation between prospective
cogenerators and EGAT or other power purchasers, substantial
modifications to this draft will be introduced, and trade-offs

will be made.

delucia and issociates, Inc.
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3.4 Pro Forma Financial Model

The modelling format shown at Annex 6 is a simplified
version of what will eventually be needed by NEPO to evaluate
project financial returns from the viewpoint of the developer,
power costs at the bus bar, ard proposed tariff structures. This
format is specific to an individual project. Key assumptions are
entered, and a solution is run whereby the costs of power and the

returns to the project are calculated.

NONE OF THE INPUT DATA SHOWN AT ANNEX 6 SHOULD BE UNDERSTOOD
TO BE AN ACCURATE REPRESENTATION OF A REAL PROJECT IN THAILAND.
The values shown were simply samples, plugced in to give the

basis for running the model.

The model should be developed further in several important

respects:

o More elaborate subroutines should be introduced,
particularly to represent the value of cogeneration

steam for process applications;

o The input values should be modified to reflect the

specific project being analyzed;

deLucia and Associatas, Inc.
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o} The structural description of fuel procurement should be

modified to reflect the project being analyzed;

o) The fiscal regime is based on U.S. rates, and should be

modified to the Thailand provisions;

o Financing assumptions will have to be revised, to

reflect local market conditions;

o) No consideration has been given to the issue of foreign
exchange risk for the non-Thai investor, and possible

insurance mechanisms to contain this risk.

3.5 Introduction of Larger-Scale IPPs

The Team provided to NEFO some observations on the
introduction of larger-scale IPPs in Thailand. The
administrative structure for IPPs (including regqulations, model
purchase agreements, economic evaluation framework and
solicitation procedures) will be different from what is being put

in place for cogeneration and small power.

The key considerations are as follcws:

deLucia and Associates, Inc.
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1. The RTG should not get "stuck" in a cogeneration/small
power phase; work should commence promptly on the

administrative structure for larger-scale IPPs:

2. In the first stage of an IPP program, joint ventures
between the IPP developer and EGAT may appropriate;
however, independently-developed and operated generating
units (bona-fide IPPs) would in theory provide the most

active degree of competition;

3. The RTG should make an effort to identify sooner rather
than later the larger-scale projects envisaged by EGAT
in PDP £8-02 which are suitable candidates for

development in the IPP mode.

3.6 EGAT Power Development Plan ("PDP 88-02%")

Annex 7 presents the Team’s comments on PDP 88-02, as
conveyed to NEPO. In summary, PDP 88-02 presents a dilemma to
the RTG: shortages of electricity going into the 1990s, or
unacceptably rapid buildup of public sector debt to finance
capacity expansion. Under these circumstances, privatizing the
financial burden of some of the required expansion becomes an

important goal of public policy.

deLucia and Aasociates, Inc.
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EGAT might accept the building and financing of such plants
by developers. In the event EGAT retained operating control over
the units however, this would make it more difficult to introduce
competition, transparency and efficiency improvements in the

operating sector of the bulk power supply industry.

3.7 Meetings with EGAT

The Team held four meetings with EGAT. During the first
meeting, on February 9, the Team described the U.S. experience
with cogeneration and small power projects. The focus was on a
description of how these projects are integrated into the
utility’s system, and ways to structure the power purchase
contract for reliable operation. Pricing approaches used in the

U.S. for energy and capacity purchases were also described.

EGAT described its objectives for cogeneration and small
power projects. These objectives emphasize the maximization of
cogeneration efficiency and use of residue fuels. Other,
collateral objectives, such as reducing debt load, optimizing
cogeneration economics (as opposed solely to efficiency) or
increasing near term capacity by use of fossil fuels in residue-

fired generators, are not emphasized.

deLucia and Associates, Inc.
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EGAT brought up many issues concerning private power, based
on shortcomings reported from U.S. experience. The Team
described some of the shortcomings of PURPA in its early
implementation, and the solutions that were employed to solve

these problemns.

EGAT and NEPO officials discussed at some length the
National Petrcleum Corporation (NPC) cogeneration project; NPC is
selling electricity to downstream users through EGAT with a 1%

markup.

EGAT indicated that it had under study the issue of IPPs
beyond cogeneration and residue projects. EGAT anticipates

completing a draft policy statement for the NEPC by March 31.

In the course of the second meeting with EGAT on February
13, the Team described U.S. approaches in dealing with private
power, some of which may be applicable for Thailand. The Team
and EGAT discussed EGAT’s concerns in detail. EGAT described the
risk of reduced operating flexibility, reduced system reliability
and adverse impact on EGAT’s least cost plan. The Team described

various ways by which U.S. utilities had addressed these issues.

deLucia and Asscciates, Inc.
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Discussion then moved on to the various options for private

development of an IPP:

o) Developer builds, owns and operates (BOO);

o) Developer builds, owns, operates and eventually

transfers the plant to EGAT (BOOT):;

o Developer builds, owns and leases the plant to EGAT, who

operates (BOL).

EGAT expressed a decided preference for BOL, whereby it

would maintain operating control over the generating unit.

The third meeting, held on February 14, involved discussions
of tariff matters, level of capacity payments, examples of PURPA
problems in the U.S., and the appropriate objectives for the
cogeneration and residue power program. The Team provided EGAT
with ten illustrative documents currently in use in the U.S.,
including power purchase contracts, solicitations for power
supply, interconnection requirements and an interconnection

study.

daLucia and Associates, Inc.
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The fourth meeting, on February 16, the day after the NEPC
decision on private power, focused primarily on IPP options.
EGAT reiterated its preference for joint ventures combined with
the BOL option, and continued to express reservations on the BOO

and BOOT options.

Based on the meetings with EGAT, the Team offers the

following observations:

1. EGAT is cautious in considering the introduction of
IPPs, and has concerns about operating control on its
system. Cogeneration and residue power projects in
small applications may be more acceptable since their
impact on the system would probably be much more

limited.

2. Continued government oversight on policy objectives and
implementation will be needed. There will be early
implementation issues that will need arbitration. NEPO
is probably in the best position to do this. NEPO will
need to build its staff, and may find continued USAID

assistance helpful.

deLucia and Assocjiates, Inc.
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EGAT will likely seek maximum control over the operation
of IPPs through the BOL option. A joint venture/BOL
arrangement may provide a bridge, for projects put into
development or construction in the near future, say the
next 12-18 months. Private investment may be
forthcoming under this regime, needed capacity will not

be delayed, and EGAT can maintain operating control.

As the framework and implementing tools for the larger-
scale IPPs are put in place, it would then be
appropriate to put increased emphasis on independent
development and operations by IPFs, through the BOO or

BOOT options.

deLucia and Associates, Inc.
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SECTION 4

COMMENT

In the Team’s judgment, considerable progress has been made
towards the introduction of private power in Thailand through a
phased approach involving at the outset a cogeneration and small
power program, to be followed by a larger-scale IPP program.
Some of the basic tools for the cogeneration program, subject to

further refinement, have been provided:

o Carefully devised draft regulations, aimed at
stimulating development of reliable capacity while

safequarding the interest.s of the Thai rate-payer;

o A model purchase agreement reflecting U.S. experience
which can be used as a realistic point of departure for
serious negotiations between EGAT and the

cogenerator/small power producer;

© A first-cut modellin¢ structure which gives NEPO the
basis to arbitrate financial issues that will arise

between EGAT and the cogenerator/small power producer.

delucia and Aasociates, Inc.
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Moreover, the process for implementation has been
established through the proposal for the Technical Conference,
accepted by the RTG. Through the Technical Conference, it may be
feasible to identify some of the candidate hosts or sponsors for

cogeneration and small power projects.

The issues of larger-scale IPP development are more
difficult to address, and solutions more difficult to put in
place. 1In practical terms, the cogeneration/small power program
means taking out of EGAT's expansion plan and privatizing some of
the planned annual additions. This may ultimately be acceptable
to since it can be viewed as part of a special purpose program
witn its own conservation rationale (cogeneration efficiencies).
Morecver, capacity additions through cogeneration/small power

backstop EGAT‘s ambitious expansion plan, PDP 88-02.

On the other hand, implementing a larger-scale IPP program
means carving some discrete projects out of PDP 88-02, and ear-
marking these for private development, a more ambitious and far-
reaching change than merely introducing a cogenerat‘on/small

power program.

The Team concludes that it is important to maintain the
momentum achieved on behalf of the introduction of private power

in Thailand. Private power on the PURPA model, as it is now

delucia and Asgoclates, Inc.
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evolving in the U.S. from cogeneration to IPPs, is a ten year
learning experience - successes and failures - some of it

relevant to the policy issues confronting the RTG going into the

1990s.

Important elements within the RGT have responded positively
and energetically to the private power option, to the point of
moving expeditiously with specific steps for implementation -

namely the Technical Conference on cogeneration and small power.

Some of the implementing tools for the cogeneration program
have been made available to the RTG. These tools - the
regulations, the model agreement and the financial evaluation
structure - must be refined further, since they will be the
underpinning of a program which may eventually contribute
significantly to Thailand’s future generating capacity expansion

needs.

Beyond the cogeneration program, as noted above the Team
believes it is important to set in motion the development of the
corresponding tools for follow on larger-scale IPP program. The
launching of a vigorous private power program in Thailand,
cogeneration/small power and larger-scale IPPs, could then
progress rapidly, and serve as the model for other power

generation privatization efforts in Southeast Asia.

deLucia and Associatas, inc.



THAILAND PRIVATE POWER 21

As a concluding comment, the Team wishes to emphasize the
excellent cooperation obtained from USAID/Thailand, and to
underscore its view that an important ingredient in the Team’s
ability to work closely with the RTG - including NEPO, EGAT and
NESDB - was the RTG’s evident regard for, and confidence in,

USAID/Thailand.
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1. LNTRODUCTION

The former 2GAT Power Development Plan (PDpP 87-02), Report o,
1C600-3004 dated November 1987 was subm:tted to the Goverament in Decembar
1287 and approved oy the National Znergy Policy Committee on March 9,
1988. Also on april 5, 1988 the decision was made by the Government to
shelve XNam Chon nydroelectric project.

In that ?DP, the Working Group's October 1987 load forecast was
used as a bhase in formulating the least-cost plan. The recommended 2np
included 28 new projects to be implemented in the Sixth National Sconomic
and Social Development Plan (NESDP). Four out of 28 projects were
classified as urgent projects to prevent power shortage that would be
encountered in mid 1990.

Since the favourable economic situation for Thailand in 1987
appears to continue in 1988, and the actual peak demand growth rate has
risen to 13.4 percent on May 25,1988 and erpected to be 15 percent by
FY 1988, the Load Forecast Working Group urgently prepared a new load
forecast which is called July 1988 Forecast.

To perform a revised PDP study, data and information used in the
formulation were also revised and they were agreed upon by EGAT, NESDB,
NEPO and PIT at the executive level meeting an June 29, 1988.

The new BEGAT Power Development Plan (PDP 88-02), Report MNo.
10600-3106, dated August 1983 is the revised version which superseded the
PDP proposed in PDP 87-02, Report No. 10600-3004, dated November 1987. The
cause of revision was mainly due to the adoption of new official load
forecast which was approved in July 1988,

The revision of BEGAT PDP included the updating of data and
information an : (1) the change in natural gas supply and demand, (2)
the change in fuel prices, (3) the new candidate projects, (4) the projects
cost and implementation schedule, and (5) the adoption of-Base Case load
forecast for a recommended PDP study and Low Tase load forecast for a
sensitivity analysis.

Formulation of the PDP 88-02 has been based cn the same principle
as used before. The optimization spans for the l4-year study horizon which
will cover the 6th, 7th,and the 8th NESDP,and using the minimum reserve
margin of 15 percent.



2. SUMMARY AND RECOMMENDATION

2.1 As of July 1988, =GAT installed capacity is 6,894.2 & of which
2,250.1 My is hydropower:; 3,607.5 MV is oil/gas and lignite-fired thermal;
771.6 M4 is from combined cycle and 265.0 ‘W is of gas turbine plant. The
length of transmission lines at 500, 230, 115 and 69 XV are 326, 6,122,
9,473 and 842 circuit-km respectively. The total number of high voltage

supstaticns is 131; comprising 31 of 230 kV, 110 of 115 XV and 10 of €9

XV. The %total installad transiormer capacity, excluding station service
and genarator wnmit transisrmars, iz 13,054 wnn,

2.2 At prasant ther2 ar2 3 power zlant projects under construction/

implementaticn, with total capacity of 2,355 W, i.e.,

Power Plant Projects Rating Commissioning
(MY) Date

A) Project in the Pifth Plan

1) Khanom Second Power Plant 3arge 75 February 1989
2) Mae Moh Lignite-Fired Unit 8 300 July 1989
3) Mae Moh Lignite-Fired Unit 9 300 December 1990

B) Projects in the Sixth Plan

4) Srinagarind Unit 5 180 April 1991
5) Bang Pakong Combined Cycle Block 3 300  Jun 1990-Jun 1991
6) Bang Pakong Combined Cycle Block 4 300  Aug 1990-Aug 1991
7) Mae Moh Lignite-Fired Unit 10 300 February 1992
8) Bang Pakong Thermal Unit 3 _600 May 1992
Total Capacity of Power Plants
Under Construction/Implementation 2,355

2.3 It is estimated that there will be shortage of firm power during
1989-1990 period where the reserve margin of EGAT's generating system will
be as low as 4.563 in May 1989 and -1.39% in May 1990. This will be the
unacceptable situations. The Energy Policy Subcommittee has set up a
working group to determine appropriate measures to cope with the
situations. BEGAT has also recommended the followings : (1) the reduction
of electricity utilizations in EGAT's power plants and substations, (2)
requesting the cooperation in the efficient use of electricity, reduction
in the use of electricity especially the air-conditioners during peak load
period, and requesting industries to adjust the production period to reduce

-2~
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the peak demand, (3) introduction of the time-of-day (TOD) metering rate to
give incentive for the use of alectric energy during the off-peak hours,
ind tO persuate the industries *to use standoy cower 3Juring peak hours if
necessary, (4) enforcement measures that may e applied in the unavoided
situations such as the shu.iown of advertising electr.ic signs, raduction in
the use of shreet lighting, shifting the business hours of various
services, night clubs, shutdown of T.V. broadcasting during the peak hours,
reduction of systenm voltages and shutdown of electricity services for

Jertain areas.

32sides the above mentioned measures, for the generation side
ZGAT has to accelerate the implementation of serveral projects, adjust the
generation plan and maintenance scheduling, and may have to overload “he
generating units as far as possible to get additional capacity. These
measures are necessary to help alleviate the short~term power shortage
problems but can not be adopted for the long-term development . Together
with several measures, the importation of electricity from Lao PDR (Nam
Ngum hydro) will be maintained. for the case of power Systam
interconnection with Malaysia, the powér exchange is generally
bi~directional but it is considered that the amount of power import from
Malaysia will also be increased from 30 MY to the level of 60-80 M.

As far as the above measures are concerned, cooperation from the
end-users and various organizations are of utmost importance. The fast
growing econamy of Thailand at the present time encourages the use of
electricity for residential, commercial, and industrial purposes.  The
demand management and other measures may proof to be valuable in the medium
to long-term but still subject to further studies including how and when it
is going to be applied in the future.

2.4 There were 28 projects included in the BGAT's Sixth Five-Year Plan
(PDP 87-02) which were submitted and approved by the NEPC on March 9,
1988. Based on the new load forecast (Base Case~July 1988), the deneration
requirement will be 959 and 1,864 MW higher than the provious forecast by
the years 1991 and 1996 respectively. The power shortage situations will
occur if appropriate measures are not taken into serious consideration.
EGAT has to revise the PDP by : (1) accelerate the implementation schedule
of the already approved generation and transmission projects, (2) delay the

-3-
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uncertain projects including the power plant renovation, and postpone the
retirement schedule of some power plants, and (3) provide additional
generating capacity from new power plant projects. Table 2-2 shows the
revised PDP (88-02) as compared to the previous PDP (87-02).

2.5 The additional generating capacity based on installed or nameplate
rating of power plants upto the year 2001 is 11,910 MY but the power plants
retirement will reduce the total system capacity by 435 M.

2.6 Dower generation projects consist »f three categories: (1) uzgen-
orojects, (2) power plant renovation prc -xs, and (3) varicus generation

projects. These are summarized as follows :

(1) Urgent Projects

Thermal Power Plants

Bang Pakong Combined Cycle Blocks 3-42/ 2x300 = 60C MW
New Combined Cycle Blocks 1-3 3x300 = 900 MW
Mae Moh Lignite-Fired Units 10-11DB/ 2x300 = 600 M4
Bang Pakong Thermal Units 3-4S/ 2%600 = 1,200 M
Krabi Unit 44/ 1x75 = 75 MW
Nam Phong Combined Cycle Blocks 1-2 2x105 = 210 ™4

Subtotal = 3,585 M4

Hydroelectric Plants

Srinagarind Unit 5e/ 1x180 = 180 MW
Pak Mmn Units 1-4d/ 4x34 = 136 MW
Kaeng Krung Units 1-2d/ 2x40 = 80 M4

Subtotal = 396 MW

Transmission Systems

230 kV Khon Kaen 3- Roi Etf/

230 kV Tha Tako-Khon Kaen 3£/ -
Accelerated Transmission Project (ATP)d/

Notes: a/ Tendering pericd.
b/ Letter of intent issued for Mae Mch#l0. Mae Moh #11 is optional.
c/ Letter of intent issued for Bang Pakong #3. Bang Pakong #4
is optional.
d/ Project submitted to NESDB.
e/ Letter of intent issued.
£/ Projects approved.
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(2) Power Plant Renovation Proiects

Bhumimol tnies 1-2f/ 2x70 = (140)
Morth 3angkok Units 1-3 2xX75+1x87.5 = (237) W
South Bangkok Uni=s 1-5 2x200+3%x300 = (1,300) My

Subtotal = (1,877) My

(3) Qther Prosects

(A) Thermal Power Plants

Lan Xrabu Cormbired Cycla (Staam Turbine) 1x50 = 50 vy
“ae Moh Lignite-Fired Tmits 12-19 8x300 = 2,300 w
Saba Yol Lignite-Fired thits 1-4 2x15C+2x300 = 200 W
“ew Thermal Units 1-5 5x600 = 3,000 My

Subtotal = 6,350 My

(B) dydroelectric Plants

Mae Taeng Units 1-2 1848 = PN )
shumibol Unit 8 1x178 = 178 wy
Sirikit Unit 4 and
Lower Sirikit Unit 1 125+15 = 140 MW
Lower Mae Ping Units 1-2 2x20 = 40 W
Nam Khek (1) and (2) 2x2542x35 = 120 ww
Nam Chemn Units 1-4 4x100 = 400 My
Subtotal = 04 MW
Total Additional Generating Capacity =11,235 My

Table 2-3 and Figure 2-1 show the list of projects and the
installation schedule respectively,

2.7 EGAT's Sixth Five-Year Investment Plant (1987-1991) corresponding
to the Sixth NESDP of the Goverrment can be summarized as follows:

2.7.1 The total capital expenditure in the period 1987-1991
amounts to B 100,000 million. Of this, the foreign currency requirement
is B 53,000 million (approximately US.5 2.04 billion), and the local
currency portion is ® 47,000 million.

Note : £/ Project approved.



2.7.2 Projects in the Sixth pPlan are classified into three
categories: (i) Projects in the Fifth Plan to be commissioned in the Sixth
Plan period, (ii) Projects in the Sixth Plan and comissioned in the Sixth
Plan period, (iii) Projects in the Sixth Plan but will be commissioned in
the Seventh Plan peried.

2.7.3  There are 11 projects in the Fifth Plan that will be
campleted in the Sixth Plan period. These are committed projects which are
already under construction. The capital expenditures for these projects
amount to # 18,474.7 million. Details are given in Section 11.2.

2.7.4  There are 11 projects in the Sixth Plan that will be
commissioned in the Sixth Plan pericd. These consist of 1 hydro project,
5 thermal power plant projects, 1 mining project, 3 transmission projects
and 1 miscellaneous transmission System expansion and construction work .
Of these, 1 hydro project, 2 thermal projects, 1 mining project and

3 transmission projects have already been approved, and now under

implementation stage. Total capital expenditure amounts to @ 35,948.2

million (foreign currency is equivalent to § 17,349.0 million). Details
are given in Section 11.3. The projects are listed as follows :

Projects Project Approval
1) Srinagarind Unit 3 (180 M) Approved
2) Bang Pakong Combined Cycle Block 3 (300 MW) Approved
3) Bang Pakong Combined Cycle Block 4 (300 MW) Approved

4) New Combined Cycle Block 1 (300 MW) -
5} New Combined Cycle Block 2 (300 MW) -
6) Lan Krabu Combined Cycle

(Steam Turbine-50 Mw) - ~
*7) Mae Moh Mine Expansion (Stage 1) for

Mae Moh Units 8-9 Approved
*8) Second Central-Southern Tie Line Approved
*9) Transmission System Expansion No.7 Approved
10) 230 kV Khon Kaen 3-Roi Et Transmisgion Line Approved
11) Miscellaneous Transmission System Expansion

and Construction Werk -

Note : * These projects were submitted in the Fifth plan period.

-6-
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commissioned in the Seventh Slan period. These consist of 4 hydro projecs

2.7.5  There are 25 projects in the Sixth plan +hat w11l 7oe

o

hermal power olant projects, 5 mining orajects, and & ~ransnission

Total capital expenditurs amounts <o 3 45,577.1 million (foraign

currency is & 24,310.6 million). Details ara siven in Section 11.4. The

are listed as follows

1) Zhumibol Hydro Plant Pancvalion

2) P2k Mun Tnits -4 (4x34 W)

3) Xeeng Krung Tnirs 1-2 (2x0 MA)

+) Shumibol Tni= 3 (173 M)

5) Nam Phong Combined Cycle Blocks 1 and 2 (2x105 MW)
6) New Combined cle 3lock 3 (300 MW)

7) Mae Moh Unit 10 (300 W)

8) 3ang Pakong Thermal Unit 3 (600 MA)

9) Xrabi Unit 4 (75 MW)

10) Mae Moch Unit 11 (300 )

11) 3ang Pakong Thermal Unit 4 (600 MA)

12) Mae Moh Unit 12 (300 M)

13) Mae Moh Unit 13 (300 M)

14) Mae Moh Unit 14 (300 MW)

15) Mae Moh Mine Expansion for Mae Moh Unit 10
16) Mae Moh Mine Expansion for Mae Yoh Unit 11
17) Mae Moh Mine FExpansion for Mae Moh Unit 12
18) Krabi Mine Expansion for Krabi Unit 4

19) Saba Yoi Mine Development for Saba Yoi Units 1,2
20) EHV Transmission System for Mae Moh Unit 10
21) Accelerated Transmissim Project (aTP)

22) 230 kV Tha Tako-Khon Kaen 3 Transmission Line
23) EHV Transmission System for Mae Moh Unit 11
24) Transmission System Expansion No.8 (TS 8)

25) EHV Transmission System for Mae Moh Unit 12

2.7.6 In summary, there are 33 projects that require capital

expenditures in the period of the Sixth NESDP. The list of projects is
given in Table 2-1.



TABLE 2-1

LIST OF PROJECTS IN THE SIXTH PTAN PERIOD

{1987-1991)
Proposed
Name of Proiece CQapacity  Cemmissicning
(W) Cate

Hydroelectric Pricecss

!. Srinacarind Trit 5 1x 180 April 1991
2. Bhuribel H2ro plant Renovation (2x70)  Mar=h 1992
3. Pak Mun inies 1-4 4x34 Novembar 1393
4. Xaeng Xrung Units 1-2 2x40 Cecember 1993
*5. zhumnibol nit 8 1x178 Janzary 1336
Thermal Pcwer Plans Projects

1. Bang Pakeng Combinea Cyrele Block 3 1x300 Juonn - Jen N
2. Bang Pakcng Corzined Cyzla 3leck o 'x200 Aug 90 - Ang N
*3. New Corbired Cvecle alock 1 'x330 3p X0 - 32p 3
*4. New Covbirad Cycle 3lock 2 %300 Ccz 30 - Oct N
5. Nam Phong Comzined Cycle 3locks 1-2 2x105 Nov 30 - Zec 31
*6. New Combined Cycle Block 3 1x300 Jan 91 - Jan 22
*7. Lan ¥rabu Combired Cycle (Steam Turbine) 1x50 October 13N
8. Mae Moh Lignite Unit 10 1x300 February 1992
9. Bang Pakong Thermal Init 3 1x600 May 1992
10, Krabi Tnis 4 1x75 November 1992
11, Mae Moh Lignite Unit 11 1x300 February 1993
12. Pang Pakong Thermal Unit 4 1x600 May 1993
13. Mae Moh Lignite tnit 12 1%300 October 1993
4. Mae Moh Lignite tnit 13 1x300 April 1994
15, Mae Moh Lignite Unit 14 1x300 October 1994

Mining Projects

1. Mae Moh Mire Expansion for Mae Moh Unit 10

2. Krabi Mine Expansion for Rrabi Unit 4

3. Mae Moh Mine Expansion for Mae Moh Unit 11

*4. Mae Moh Mine Expansion for Mae Mch Unit 12

*S. Saba Yoi Mine Develogment for Saba Yoi
Units 1-2

Transmission Projects

1. 230 kV khon Kaen 3-Roi =t

2. 230 kV Tha Tako-Khon Kaen 3

3. EHV Transmission System for Mae Moh
Unit 10

4, Accelerated Transmission Project (ATP)

5. EHV Transmission System for Mae Moh
Unit 11

6. Transmission System Expansion No.8

7. EHV Transmission System for Mae Moh
Unit 12

Miscellaneous Transmission System Expansions
and Construction Work

Note : - aAdditiopal Projects.

February 1992
October 1992
February 1993
October 1993

April 1996
January 1991
January 1992

Pebruary 1992
April 1992

February 1993

April 1993
October 1993
1987-1991
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Zommissioning
Proiect 0P 37-)2 ] TP 8302 Jifference
(November 1987) | (august  1268)

1. 2a2ng Pakong Qombined Cycle

Blocks 34 (2x300 M)

Gas Turbine 3lack 3 Nevamber 1990 | Jwne 1990 | Advanced 5 xomths

Gas Tarbine 3lack 4 Tebyuary 1991 Aqust 1290 | 2Evaced 6 moens

Steam Txrbine 3lock 3 Jcooer 1991 June 121 | Bvaced 4 s

taam Trbine 3lock 4 January 1992 Aigust 121 | Advaced 5 ores
*2. New Cambined Cycle 3lock 1

(300 MW) - Sep 0-Sep 31 | diticnal Prodact
*3. New Carbined Cycle 3lock 2

(300 M) - Qct 90-Cct 31 Aditicnal Profect
*4, New Combined Cycle Block 3

(300 W) - Jan Sl-Jan 92 | Additicnal Project
5. Nam Phong Qambined Cycle

Alocks 1-2 (2x105 M)

Gas Turbine 4x35 My Noverber 1989 Novarcer 1 Delayed 12 moths

Steam Turbine 2x35 M4 January 1991 Decemer 1991 | Delayed 11 morths

6. Srinagarind #5 (180 M) Amril 1992 | aoril 191 | Advanced 12 mnths
*7. Lan Krabu Crbined Qycle

(Steam Turbine-30 M) - Octocer 1991 | Additiaal Project
8. Bhumitol Renovation #1-2
(2x70 M) January 1991 Yarch 1992 | Delayed 14 mmths

9. 230 kV Tha Tako-Khm Kaen | Qctober 1992 Jariiary 1992 | Advanced 9 months
10. 2ang Pakorg Thermal #3

(600 MN) Decamber 1992 May 1992 | Advanced 7 mmths
1l. Krabi #1,3 Retired Cctober 1990 Qctcber 1992 | Delalyed 24 mrths
12. Mae Moh #11 (300 MW) Octcber 1993 | Febriary 1993 | Advanced 8 moaths
13. Bang Pakong Thermal 4

(600 MW) - Novenber 1995 May 1993 | Advanced 30 mths
14. Mae Moh #12 (300 MY) April 1994 [ Cctcber 1993 | Advanced 6 months
15. Mae Mch #13 (300 M) Octcber 1994 April 1994 | Advanced 6 months
16. Mae Mch #14 (300 MW) April 1995 Cctaber 1994 | Advanced 6 months
*17. Bumitol #3 (178 MW) - Jammry 1996 | Additicnal Project
18. Accelerated Transmission

Project - April 1992 L/

Note : 1/ Soope of the jd:sarepartofthebﬁsce].larmsTramissimsystenExPansim
and Oonstruction Wark which have been taken for accelerated implementation.
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The Government of Thailand has entrusted EGAT with the fol lowing

responsibiliti=s:

- To construct and operate dams, reservoirs and other =quinment
in connection with olectric power generation. The develocment of water

resources for the purpose of power generation is also a responsible duty.

- To construct thermal, hydro, nuclear and other types of power
plant,

- To impreve and expand substation and  transmission  system
including associatad eguipment for electric power ctransmission and
distribution.

= To specify the standards, type and size of substations,
transmission systems, power plants, lignite chemical plants and fuel for
power production as well as associated equipment.

- To formulate policy in connection with the production and sales
of electricity, lignite and lignite by-product.

The main policy which EGAT has consistently adhered to is to
ensure that sufficient power is constantly available, the service is
reliable, and the power is sold at the lowest possible rate. The
achievement of this three-fold objective is complex and costly and not as
simple as the general public seems to believe. The reliability of power
supply has been in constant improvement, up until now, the standards of
service and achisvement are highly satisfactory.

EGAT sells bulk supply of electric power to the following
entities:

1. The Metropolitan Electricity Authority (MEA) - The distributor
of electric energy in the greater Bangkok area, Nonthaburi and Samut Prakan

provinces,

2., The Provincial Electricity Authority (PEA) - The distributor
of electric energy to all provinces except those in the MEA's area.
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4. PRESENT FACILITIES

EGAT has been entrusted to generate and transmit electric power 2
throughout Thailand. In order to accomplish this responsibility, the °
system of generating stations, transmission lines and substations have been b
extensively developed during the past 20 years. The following sections -
describe EGAT system that exists up to July 1988,

S!
4.1 Generating Stations R
i
as of July 1988, EGAT installed cagacity is 6,894.2 MW, of which
2,250.7 My is Zrem midro, 3,607.5 MY Zfrom oil/gas and lignite-fired
hermal, 771.6 MY Iram combined cycle and 265.0 MW from cas turbine power
plants. Table 4-1 shows detailed breakdown of the present installed
capacity. 5¢(
ir

Figure 1 depicts the map of EGAT power system, in which the four il
regions!/ are illustrated. Zach of the regions is presently interconnected ot
through either 230 XV or 115 kV <ransmission lines. tr

2

The base load ceneration in Region 1 is mainly provided by the :.
Scuth Bangkok and 3ang Pakong oil/gas-fired thermal plants and rpplemented 1
by Bang Pakong combined cycle power plants as an intermediart: load plant tr
while that in Region 4 is provided by lignite-fired power cziants at Mae tr
Moh. For peaking generation, capacities are obtained fr-- shumibol,

Sirikit, Srinagarind, Xang Krachan, &hao Lazem and Tr> Thung Na
hydroelectric plants.

The power supply for base load in Region 2, the Northeast, is
mainly obtained frcm the interconnection with Region 4 through a 230 kv tie
line and a 115 kV tie line for interconnection with Region 1. Hydroelectric
and gas turbine gererations are used for peak load support. A part of the
energy needed for this region has been supplemented by the purchase of
surplus energy from Nam Ngum Dam in Lao PDR.

Note : 1/ Region 1: Greater Bangkok and 23 surrounding provinces. -
Region 2: 17 provinces in the Northeast. N

Region 3: 14 provinces in the South.
Region 4: 18 provinces in the North and the upper part of
Central area.
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The base load generation in Region 3, the South, is provided by
the barge-mounted thermal power plant at ¥hanom, lignite-fired power olanc
at Krabi and oil-firad power plant at Surat Thani. The base load energy is
obtained from the 115 kV Central-Southern =is lire (lst CSTL) which has
been in  operation since August 1980. Peaking cower are provided by Bang
leng and Rajjaprabha (Chiew Larn) hydroelectric plants and gas turbines.
The gower system in Region 3 is also interconnected with its neighbouring
system in Malaysia via the 132 XV interconnector, through which part of
Region 3 load during the peak period can e supplementad by *the power

mpor= Iram Malays:ia whenever it 1s considered necessary,

4.2 Transmission Lires and Substations

The standard voltages for power transmission in EGAT system are
500, 230, 115 and 69 kV at the frequency of 50 Hertz. Table 4-2 shows -he
installed transmission lines and substations as of July 1988, Figure 4-1
illustrates the total “ransmission line length classified by voltage levels
over the period 1960-1995. As of July 1988, the circuit-km of EGAT
transmission system are : 326 circuit-km of 500 kVl/, 6,122 circuit-km of
230 kV, 9,473 circuit-km of 115 XV and 642 circui-km of §9 kV lines. For
high voltage substation, there are thirty-one 230 kV, one-hundred and ten
115 kV and ten 69 kv, totalling 151 substations. The total installed
transformer capacity, excluding station service and generator unit
transformers, is 13,054 MVA,

Note : 1/ Presently energized at 230 kV and expected to be operated at
S00 kV by 1989,
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BGAT EXISTING INSTALLED GENERATING CAPACITY

TABIE 4-1

AS OPF JULY 1988

Number Capacity (MW) Average Energy
Plant Type Capability
of Units Installed Ultimate (GWh/yr)
A. Hydroelectric Plant o
Bhumibol 7 535.0 710.0 1,200.0
Sirikit 3 375.0 500.0 1,000.0
Ubolratana 3 25.0 25.0 56.0
Sirindhorn 3 36.0 36.0 86.0 Sy
Chulabhorn 2 40.0 40.0 95.0
Kang Krachan 1 19.0 19.0 78.0
Nam Pung 2 6.0 6.0 15.0 -
Srinagarind 4 540.0 720.0 1,140.0 R
Bang Lang 3 72.0 72.0 200.0
Tha Thung Na 2 38.0 38.0 165.0
Khao Laem 3 300.0 300.0 760.0
Huai Rum 1 1.3 1.3 2.0
Ban Yang 3 0.12 0.12 0.3
Ban Santi 1 1.3 1.3 6.0 "
Ban Chong Klum 1 0.02 0.02 0.2 Re
Ban Khun Klang 2 0.18 0.18 0.7
Mae Ngat 2 9.0 9.0 29.0
Huai Saphan Rin 2 12,2 12. 27.0
Rajjaprabha _3 240.00 240.00 550.0
Total 48 2,250.12 2,730.12 5,410.2
B. Thermal Power Plant Re
North Bangkok 3 237.5 1,250.0
South Bangkok 5 1,300.0 9,110.0
Mae Moh 7 825.0 5,420.0
Rrabi z 40.0 200.0
Surat Thani 1 30.0 210.0 —
Khanom PPB 1 75.0 525.0 Re
Bang Pakong Thermal 2 1,100.0 _7,710.0 ‘
Total 21 3,607.5 24,425.0
C. Combined Cycle Power Plant
Bang Pakong Combined-
Cycle Blocks 1 & 2 _10 771.6 4,055.0 !
Total 10 771.6 4,055.0 .
— —————1 Q
D. Gas Turbine ‘
Nakhon Ratchasima 1 15.0 33.0 :
Udon Thani 1 15.0 33.0 1
Hat Yai 3 45.0 99.0
Surat Thani 3 45.0° 899.0 “T
lan Rrabu 7 145.0 88.0
— ] ——
GRAND TOTAL 94 6,894.22 35,042.2 Notes
— e ———— ————1
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TABIE 4-2

INSTALLED TRANSMISSION LINFS AND SUBSTATIONS

b/ Initially energized at 115 kV.
S/ Including 9 circuit-km of 132 kV transmissiocn line.
d/ Presently energized at 230 kv,
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AS OF JULY 1988
. Substations Transmission Lines
Region (Circuit - Kilometers)
and
System Voltage Transformerd/ Double- Single-
Number Capacity Circuit Circuit Total
(MVA)
ion 1
230 kv 19 6,060 2,750 18 2,768
115 kv 41 2,269 641 1,437 2,078
69 kv 1 40 - 128 128
Total 61 8,369 3,391 1,583 4,974
Region 2 _
230 kv 1 400 290 - 290
115 kv 28 1,057 1,711 1,686 3,397
69 kv -4 47 - 327 327
Total 33 1,504 2,001 2,013 4,014
ion 3
230 kV 3 400 8060/ - 806
115 kv 21 976 1,149 1,137¢/ 2,286
Total 24 | - 1,376 1,955 1,137 3,092 |
ion 4
500 kV - - - 3264/ [ 326
230 kv 8 750 2,040 218 2,258
115 kv 20 930 640 1,072 1,712
69 kv 5 125 - 187 187
Total 33 1,805 2,680 1,803 4,483
All Regions
500 kv - - - 326 326
230 kv —- N 7,610 5,886 236 6,122
115 kv 110 5,232 4,141 5,332 9,473
69 kv 10 212 - 642 642
Total EGAT 151 13,054 10,027 6,536 16,563
Notes : a/ Station service and generator unit transformers are excluded.

N



5.
FIGURE 4-1 GROWTH OF HY AND EHY TRANSMISSION LINES
24,000
28,
ACTUAL ’-—ESTIM 19¢
- ATED
22,000 l the
} due
int
20,009 the
18,000 4 beg
= r
L ap
< pea
16,000 ——1
v For.
[ ove
= the
14,000 —= /
O
X
%)
Z For
12,000 na
w Vel Ve
% /
< ! was
= Py
[#5] /
10,000 TOTAL y inv
y———t fore
Q /
E / fare
< /l
8,000 b—= . =
. b ad —
8 / 118 :V/ - ’
0 .
6,000 - e fore
/./ I
S 230 kv ¢
'/ ,
/ /
4,000 / rd 7 ——
/ /
s e Note
v _A
/l - | _ A -
2: 000 r z vi
JRESL o) U
-’ /
",/. ........... _' -::'_':-'.' -t
0 Ll 1 ,l 1 1 1 1 1.1 1 1 1 i 1 1 1 1 L 1 1 1 1 ) 1 1 1 1
1960 1963 1870 1975 1980 1583 1990 1993
YEAR POYER SYSTEM PLANNING DIVISION
JULY 1988
-22-



TED

|

—r——

DIVISION
ILY 1988

5. LOAD FORECAST FOR EGAT SYSTEM

The peak generation of EGAT as recorded in 1987 was 4,733.9 MW and
28,193.2 Gwh, representing 13.2% and 13.8% growth in power and energy over
1986. The high growth rate in 1987 resulted from the economic recovery of
the country. The production of manufacturing industries has been activated
due to the favorable economic situation, the lower oil price, lower
interest rate, etc. The 1987 Visit Thailand Year has also attributed to

the high growth in electricity consumption.

The high economic growth rate continues in 1988, Since *he
beginning of this year, the peak generation of EGAT has increased o)
rapidly and the peak load on May 25, 1988 reached 5,370.1 MA. This new
peak is already 273.1 MW more than the peak demand estimated by the Load
Forecast Working Groupl/of October 1987, and represents a 13.44% growth
over the peak of 1987. The alarming growth in power demand has activated
the Working Group to review and urgently prepared a new set of forecasts.

The new load forecast is called the July 1988 Working Group Load
Forecast. It consists of two cases : the Base Case and the Low Case which
have been based on different GDP scenarids. The Base Case load forecast
was recomended to te used for the formulation of Thailand power sector
investment program. The BGAT's PDP 88-02 is based on the Base Case load

forecast, while the Altornative PDP (38-02 A) is based on the Low Case load
forecast.

Table 5-1 shows the Working Group's Base Case Load Forecast-July
1988 which was used to formulate the Base Case PDP and Table 5-2 shows the
forecast of BGAT total generation and classification of sales.

Notes: 1/ The official Load Forecast Working Group consists of the
representatives from NESDB, NEPO, NEA, MEA, PEA, BEGAT, and
including some experts fram TODRI and NIDA. This Warking Group,
appointed in January 1987, is chaired by the Deputy Secretary
General of NESDB and a representative from NEFO is the secretary.
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The Low Case 1988 Load Forecast is given in Appendix 7. The same
appendix also shows the comparison of the October 1987 with the July 1988
load forecasts. The comparison shows that the new load forecast (Base
Case) will be 959 M4 and 1,864 MV higher than the October 1987 load
forecast by the end of the 6th and 7th National Economic and Social

Development Plan respectively.



TABLE 5-1

same TOTAL EGAT GENERATION RIQUIREMENT
1988 (Base Case Load Forecast)
3ase
load Peak Generation Energy Generation Load Factor
cial Fiscal Year
MA 3 Increase GWh % Increase 3
Actual
1973 1,199.30 16.577 | 6,872.84 20.34 65.42
1974 1,256.30 4.75 7,258.72 5.61 65,9
1975 1,406.60 11.96 8,211.57 13.13 66.64
1976 1,652.10 17.45 9,414.48 14.64 65.05
1377 1,873.40 13.40 10,950.62 16.32 66.73
1978 2,100.60 12.13 12,371.67 12.98 67.23
1979 2,255.00 7.35 13,964.55 12.88 70.69
1980 2,417.40 7.20 14,753.73 5.65 69.67
1981 2,588.70 7.09 15,959.97 8.18 70.38
1982 2,838.00 9.63 16,881.95 5.78 67.91
1983 3,204.30 12.91 19,066.30 12.94 67.92
1984 3,547.30 10.70 21,066.44 10.49 67.79
1985 3,878.40 9.33 23,356.57 10.87 €8.75
1986 4,180.90 7.80 24,779.53 6.09 67.66
1987 4,733.90 13.23 28,193.16 13.78 67.99
Average Growth
Rate % .
1977-1987 - 10.04 - 10.49 -
Forecast
1988 5,444.00 15.00 | 32,596.00 15.62 68.35
1989 6,098.00 12.01 36,584.00 12.23 68.49
1990 6,759.00 10.84 40,746.00 11.38 68.82
1991 7,440.00 10.08 45,062.00 10.59 69.14
1992 8,173.00 9.85 49,793.00 10.50 69.55
1993 8,867.00 8.49 54,240.00 8.93 69.83
1994 9,578.00 8.02 58, 964.00 8.71 70.28
1995 10,304.00 7.58 63,924.00 8.41 70.82
1996 11,066.00 7.40 69, 065.00 8.04 71.25
1997 11,816.00 6.78 74,016.00 7.17 71.51
1998 12,596.00 6.60 79,170.00 6.96 71.75
1999 13,414.00 6.49 84,666.00 6.94 72.05
2000 14,271.00 6.39 90, 568.00 6.97 72.45
2001 15,112.00 5.89 96,373.00 6.41 72.80
Average Growth
Rate §
1987-199] - 12.22 - 12.71 -
1992-1996 - 8.26 - 8.92 -
1997-2001 - 6.43 - 6.89 -
Reference : Working Group Load Forecast
July 1988
~25~
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TARIE 5-2
FORECAST OF BGAT GENERATION AND SALES

Total Generation Total Sales Classification of Sales

Fiscal Power Energy Power Energy MEA PEA Direct Customers

Year
(MW) (Gah) (M4) (Gah) (MA) (Gwh) (MA) (Gnh) (MA) (Gwh)

1988 5,444.00 32,596.00| 5,454.78129,959.16| 2,468.45|14,846.65| 2,804.60 13,927.801 181.73 1,184.71
1989 6,098.00 3§,584.00 6,128.30 33,749.29 2,751.36116,561.18| 3,177.70| 15,885.40] 199.24 1,302.71
1990 6,759.00 40,746.00| 6,806.86)37,727.45} 3,016.33(18,309.12| 3,589.30{ 18,070.00| 201.23 1,348.33
1991 7,440.00 45,062.00 7,515.55 41,724.25( 3,290.84(19,982.96| 4,022.50{ 20,387.40| 202.21 1,353.89
1992 8,173.00 49,793.00| 8,255.24 46,104.18 3,583.02|21,935.05] 4,469.00} 22,809.50| 203.22 1,359.63
199} 8,867.00 54,240.00| 8,956.41|50,222.58] 3,890.36|23,865.75| 4,861.80[ 24,991.30| 204.25 1,365.53
1994 9,578.00 58,964.00| 2,674.46)54,596.17 4,205.96(25,969.24| 5,263.20f 27,255.30| 205.30 1,371.63
1995 10,304.00 | 63,924.00{10,408.45|59,189.08| 4,525.95(28,195.34| 5,676.10| 29,615.80| 206.40 1,377.94
1996 11,066.00 69,065.00|11,177.54(63,949.09| 4,875.41|30,520.12| 6,094.60{ 32,044.50] 207.53 1,384.47
1997 11,816.00 74,016.00|11,935.42)68,532.98| 5,242.84(32,782.43| 6,483.90| 34,359.30| 208.68 1,391.24
1998 12,596.00 79,170.00(12,723.68|73,479.68| 5,621.90|35,269.65| 6,891.90| 36,811.80| 209.88 1,398.23
1999 13,414.00 84,666.00{13,549.58]78,686.13} 6,026.06}37,906.96| 7,312.40{ 39,373.70) 211.12 1,405.46
2000 . |14,271.00 90,568.00|14,414.99(84,170.58| 6,454.30}40,695.92] 7,748.30| 42,061.70| 212.39 1,412,.95
2001 15,112,00 96,373.00;15,264.49)89,586.50| 6,888.21|43,498.40| 8,162.56| 44,667.41} 213.71 1,420.69

Aver,

GrG;%E

Rate (%)

1987-1991 12.22 12.M 12.16 13.03 10.67 11.90 14.08 14.88 3.59 5.48

1992-1996 8.26 8.92 8.26 8.92 8.18 8.84 8.67 9.47 0.52 0.45

1997-2001 6.43 6.89 *6.43 6.97 7.16 7.34 6.02 6.87 0.59 0.52
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6. GENFRATION PLANNING CRITERIA AND ASSUMPTIONS

6.1 Reserve and Reliability Criteria

The EGAT PDP is formulated for adequate generating capacity in
excess of anticipated peak loads. This excess capacity provides a margin
of reserve to ensure continuous and reliable power supply under any
operating conditions, i.e. with power plant shutdown due to either forced
outage or scheduled shutdown for maintenance. Unit failure which is usually
the dominant factor in establishing the required reserve margin has been
determined from studies and analyses on actual records of power plant
performances, capability and reliability for the past several years. In the
EGAT's mixed hydro-thermal system, the dependable capacity of each power
plant, especially hydroelectric power plants with seasonal output variation,
has been carefully determined.

For generation planning purpose, the following criteria are
adopted:
Loss of Largest Unit (Contingency Criterion)
Reserve Margin Criterion
. Loss-of-Load Probability

(a) Loss of largest Unit

This is based on contingency principle that the system generating
capacity must be capable of meeting the annual peak load with one or more
units out of service. By this definition, EGAT has, at present, considered
that the system firm generating capacity is as follows:

Firm Capacity = Total Dependable Capacity (Bydro and Thermal
Plants) - Dependable Capacity of the First and
the " Second Largest Generating Units in the
System.

(b) Reserve Margin Criterion

Reserve margin is a measure of the system generating capability
above the amount required to meet the system load requirements, It is
defined as the difference between the total dependable capacity and the
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annual system peak load, divided by the system peak load, expressed in
percentage.

Generally, the total BGAT system requires approximately 25% of
reserve margin to ensure that the LOLP will not be more than 1 day/year.
However, according to the Government policy and the limitation in foreign
currency borrowing, the minimun reserve margin of EGAT has been reduced
- from 25% to 15% for the present planning purpose. This is considered to be

the minimum acceptable level for the present situation. :

(c) Loss of Load Probability (LOLP)

IOLP is one of the method in determining the generation reserve
requirement. It makes use of probability mathematics and is currently most
widely used. The IOLP criterion previously adopted was that IOLP for total
BEGAT system should not exceed 1 day/year, and this has been considered as a
normal practice in power utilities which has mixed hydro-thermal

generation.

There is a relationship between IOLP and reserve margin in
generation planning program which ‘an be analyzed by using computer
software model. The LOLP will be lower (i.e. reliability level is higher)
if the reserve margin is larger, and vice versa.

The recammended PDP shows that the IOLP during 1989-1990 will be
9.7-24.7 days/year which is too high due to power shortage situation and
from 1992 to 2001 the IOLP will be in the range of 0.6 to 4.2 days/year.

6.2 Criteria for Determining the Peaking Capacity

The term dependable capacity has been mentioned in the reserve
criterion. It can be explained as follows :

(a) Dependable Capacity of Bydroelectric Plants : The dependable
capacity of hydroelectric plant is defined as the unit output at reservoir
water level corresponding to 908 of the water level frequency based on
long-term reservoir simulation, using past hydrological records.
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{b) Dependable Capacity of Thermal Power Plants : For thermal
power plants in the EGAT system, the records of the operations since 1975
showed that there were several occasions that thermal plants were not able to
generate up to full-rated capacity. Therefore, dependable capacity of thermal

power plants including gas turbines should be used as one of the generation
planning criterion,

The dependable capacity of thermal plants, and gas turbines used
in generation planning, are as follows:

Type of Fower Plant Averaged Figure of 1/
Dependable Capacity
as a Percentage of Rated Capacity

1. All thermal plants

(0il/gas/lignite/coal) 95
2, Krabi lignite-fired (2x20 MW) 75
3. Coambined cycle plants 95
4. Existing gas turbines (11x15 MW) 80
5. Gas turbines 4x25 MW 80

6.3 Gas Supply and Fuel Prices

The gas supply and the fuel prices assumptions were agreed upon at
the meeting between the senior officials from NESDB, NEPO, PTT and EGAT on
June 29, 1988. The present long-term gas supply projection is less than the
previous one that was prepared on October 19,1987 by about 21-118 MMCFD.
Appendix 8 shows the camparison of gas supply projections, and the gas supply
and demand balance, and Appendix 9 shows fuel prices used in the study.

Note : 1/ The diversity of derated capacity of several power plants were
taken into account,
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7. THE POWER DEVELOPMENT PLAN

7.1 Power Shortage Situation due to Insufficient Reserve Margin

The power shortage situation will occur in the period of 1989 to
1990 due to low reserve and the commissioning date of projects can not be
accelerated to keep pace with the growth of power demand.

To solve an immediate problem, BGAT has requested the Working
Group to take on this problem and to study the tamporary measures of demand

and supply management.

7.2 The PDP in a Long-Term Profile

The EGAT PDP is the result of an optimization in term of the
least-cost sequence of development following an extensive studies of the
alternative generation and transmission projects. EGAT has formulated a
camprehensive development program up to the year 2001. The studies have
included a review and comparison of power plants altermatives such as
lignite, gas and coal-fired power plants in different locations, including
domestic hydroelectric sources. The sensitivity study of the recommended
program related to deviation in load growth was also prepared.

The new PDP (88-02) has been formulated based on 2 different load
fdrecasts i.e; Base Case load forecast as a recommended PDP and Low Case
load forecast as a sensitivity analyris.

The recommended PDP up to the year 2001 is illustrated in Figure
2-1 and tabulated in Tables 2-3.and 7-1.

The development of power plants project, separated into each
region are as follows:
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Region 1

Region 2

Region 4

Construction of Srinagarind Unit 5 rated 180 MW; Bang
Pakong combined cycle blocks 3 and 4 rated 2x300 MN; new
combined cycle blocks 1,2 and 3 rated 3x300 MW; Bang
Pakong thermal power plant units 3 and 4 rated 2x600 MW:
and new thermal power plant units 1 to 5 rated 5x600 MW.
Total Regicn 1 additional capacity is 5,880 M.

Construction of Nam Phong combined cycie blocks 1 and 2
rated 2x105 MA; Pak Mun hydro power plant units 1 to 4
rated 4x34 M4; and Nam Chern hydro power plant units 1
to 4 rated 4x100 MA. Total Region 2 additicnal capacity
is 746 M.

Construction of Krabi lignite-fired Unit 4 rated 75 Mw:
Kaeng Krung hydro power plant units 1 and 2 rated 2x40
MW; and Saba Yoi lignite-fired power plant units 1 to 4
rated 2x150 and 2x300 MA. Total Region 3 additional
capacity is 1,055 M.

Cunstruction of Lan Krabu steam turbine rated 50 MW; Mae
Moh lignite-fired (2nd power plant site) units 10 and 11
rated 2x300 MA; Mae Moh lignite-fired (3rd power plant
site) units 12 to 15 rated 4x300 Mi; Mae Mch
lignite-fired (4th power plant site) units 16 to 19
rated 4x300 MN; Mae Taeng hydro power plant units 1 and
2 rated 18 and 8 MW or 26 MW; Bhumibol Unit 8 rated 178
MA; Sirikit hydro power plant rated 125 amd 15 MW or 140
MA; Lower Mae Ping hydro power plant units 1 and 2 rated
2x20- MA; and Nam Khek hydro rated 2x25 and 2x35 MW or
120 MW. Total Region 4 additional capacity is 3,554 MW.

The Alternative PDP (88-02A) was formulated based on the Low Case
July 1988 load forecast. The least-cost development plan of the
sengitivity case is given in Appendix 17.
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TARLE 7-1

THE FGAT POWER DEVELOPMENT PLAN

{pDP 88-02)
Name of Project Rating Commissioning LoLp
(MA) Date (Days/Year)

2nd PPB 75 February 1989 17.279
Mae Moh 48 300 July 1989 15.355
2nd CSTL (270) February 1990 18.877
Bang Pakong GT (3) 2x100 June 1990 24.709
Bang Pakong GT (4) 2x100 August 1990 22.105
New CC GT (1) 2x100 September 1390 22.378
New CC GT (2) 2x100 Cctober 1990 10.356
Nam Phong GT 4x35 November 1990 11.510
Mae Moh #9 300 December 1990 12.302
New CC GT (3) 2x100 January 1991 9.662
Srinagarind 45 180 April 1991 12.923
Bang Pakong ST (3) 100 June 1991 13.015
Bang Pakong ST (4) 100 August 1991 10.636
New CC ST (1) 100 September 1991 11.384
New CC ST (2) 100 October 1991 0.794
Lan Krabu OC (ST) 50 October 1991 0.794
Nam Phong ST 2x35 December 1991 0.809
New CC ST (3) 100 January 1992 0.758
230 kV Tha Tako-Khon Kaen 3 (300) January 1992 0.758
Mae Moh $10 300 February 1992 0.738
Bhumibol Renovatien (2x70) March 1992 0.734
Bang Pakong Thermal #3 600 May 1992 0.779
Krabi #4 75 November 1992 0.629
Mae Moh £11 300 February 1993 0.624
Bang Pakong Thermal #4 600 May 1993 0.610
North Bangkok Renovation (2x75+87.5) August 1993 0.686
Mae Moh §12 300 October 1993 1.693
Pak Mm $1-4 4x34 November 1993 1.678
Kaeng Krung #1-2 2x40 December 1993 2.367
Mae Moh $13 300 April 1994 1.572
Mae Moh $14 300 October 1994 3.859
Mae Moh #15 300 April 1995 3.548
Mae Taeng #1-2 18+8 June 1995 3.430
Saba Yoi $1 150 October 1995 2.106
Mae Moh $16 300 November 1995 2.125
South Bangkok Renovation (2x200+3x300) December 1995 2.204
Ehumibol #8 178 January 1996 2.292
Sirikit #4 12% February 1996 2,145
Lower Sirikit $1 15 February 1996 2.145
Saba Yoi #2 150 April 1996 2.333
Saba Yoi #3 300 October 1996 2.408
Mae Moch #17 300 November 1996 3.014
Mae Moh #18 300 April 1997 2.523
New Thermal $1 600 October 1997 3.909
Mae Moh #19 300 November 1997 3.598
Lower Mae Ping #$1-2 2x20 July 1998 3.851
New Thermal #2 600 October 1998 2.670
Saba Yoi #4 300 November 1998 2.574
Nam Khek (1) 2x25 January 1999 2.836
Nam Khek (2) 2x35 Febuvary 1999 2.514
New Thermal #3 600 October 1999 2.838
Nam Chern $1-4 4x100 November 1999 4.181
New Thermal #4 600 October 2000 3.217
New Thermal #5 600 January 2001 3.487
Additional C.-acity in 1988-2001 = 11,910.0 M4
Total Capaci- Jp to 20013/ = 18,369.2 M4
PV.@ 12% DR.. . rom 1988-2001 in Million Baht) ‘
Capital Expenditure 108, 328.79
Operation and Maintenance Cost 19,319.47
Fuel Cost 256,529,55
Total Present Value 384, 178.00
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8. PROJECTS IN THE POWER DRVELOPMENT PLAN

8.1 Bang Pakong Combined Cycle Power Plant Project Blocks 3-4
(2x300 Mw)

The project consists of two 300 MV cambined cycle hlocks which
will be located at Bang Pakong thermal power plant site,

The Bang Pakong combined cycle, each block consists of two 100 Mw
heavy duty gas turbines with two waste heat boilers and one 100 M¥ steam
turbine generating unit. The project was approved for construction and
Scheduled for coampletion in the period from June 1990 to August 1991,

The cost estimate of the project is A 9,573.6 million, of which
the foreign currency portion is # 5,738.6 million (Us.$ 220.7 million

equivalent) and the local currency portion is ¥ 3,835.0 million.

8.2 Srinagarind Unit 5 Project (Reversible Pumped-Turbine) 180 MW

Srinagarind Unit S5 Project covers the installation of one 180 MW
reversible pumped-turbine unit at the existing structure of Srinagarind
power plant. The project also includes the construction of 230 kv
substation at Sai Noi with the termiration of transmission lines from Ban
Pong 2, Ang Thong 2, Rangsit and from Bangkok Noi substations.

The purpose of the project is to provide peaking-generation for
the system. The unit can be installed in rather short period since the
major structures have already been campleted.

The Project was approved for construction and scheduled for
completion by April 1991.

The project cost is estimated at B 995.0 million, of which the
foreign currency portion is B 687.0 million (US.$ 26.4 million equivalent),
and the local currency portion is # 308.0 million.
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8.3 New Combined Cycle Power Plant Project Blocks 1-3 (3x300 MW)

The project consists of three 300 M4 combined cycle blocks which
will be located adjacent to Rayong 2 Substation.

The new combined cycle block will consist of two 100 MW heavy
duty gas turbine units with two waste heat boilers and one 100 M4 steam
turbine generating unit. The project is scheduled for completion in the
period from September 1990 to January 1992,

The cost estimate of the project is B 14,695.0 million, of which
the foreign currency portion is B 9,012.3 million (US.$ 346.6 million

equivalent) and the local currency portion is B 5,682.7 million.

3.4 Nam Phong Combined Cycie Power Plant Project Blocks 1-2(7x105 MW)

The project consists of two 105 MW cambined cycle blocks which
will be located at Nam Phong, Khon Raen Province in the Northeast,
close to ESSO gas field. Each cambined cycle power plant consists of two
35 MW gas turbines with two waste heat -boilers ard one 35 MA steam turbine
generating unit.  After campletion of the two blocks, the natural gas
consumption from Nam Phong gas field will be approximately 30-40 MMCFD.

The project is expected to be on-line during November 1990 -
December 1991. The cost estimate of the project is B 4,355.0 million, of
which the foreign currency portion is B 2,874.8 million (US.$ 110.6 million
equivalent) and the local currency portion is & 1,480.2 million.

8.5 Lan Krabu Combined Cycle (Steam Turbine Part) 50 MW

At present three 15 MN and four 25 MA gas turbine are installed at
Lan Rrabu power plant . The associated gas fram Sirikit oil field (Thai
Shell concessionaire) has been used as fuel for base-load energy
generation. The Lan Krabu combined cycle power plant project consists of
the construction of waste heat boiler and turbine-generating unit with 50
MW capacity for the utilization of waste heat generated fram the existing
4x25 WA gas turbines. The project is scheduled for completion by October
1991,
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The cost estimate of the project is B 1,302.1 million of which the
foreign currency portion is B 846.3 million (US.$ 32.6 million equivalent)
and the local currency portion is g 455.8 million.

8.6 Bhumibol Hydro Power Plant Renovation Project

Bhumibol hydro power plant has been in operation for more than 24
years. The recent inspection shows that some mecihanical equipment such as
runner, protection liner, grease bearing, etc., and most of electrical
equipment such as generator, excitation system and unit control system are
deteriorated. Thus renovation of Units 1 and 2 are necessary.

This project consists of the renovation /rehabilitation work for
Units 1 and 2 to increase efficiency, reliability and generation
capacity. The project was approved for implementation and expected to be
completed in March 1992,

Cost estimate of the project is & 609.7 million. The foreign
currency requirement is B 484.9 million (US.$ 18.6 million equivalent) and

the local currency portion is B 124.8 million.

8.7 Krabl Liénite-E‘ired Power Plant Project (75 MW)

The Krabi lignite power plant Unit 4 rated 75 M4 is proposed to
replace the existing 3x20 My generating units which were put into
operation from the period of 1964-1968 (Appendix 1). The new 75 MW unit
will utilize the remaining lignite from the old Krabi lignite mine for
base-load energy generation. The project is scheduled for completion in
November 1991,

Cost estimate of the project is B 3,112.9 million. The foreign
currency requirement is B 1,861,7 million (US.$ 71.6 million equivalent)
and the local currency portion is B’1,251.2 million.
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8.8 Mae Moh Lignite-Fired Power Plant Project Units 10-19 (10x300 MN)

The proven lignite reserve at Mae Mch mine in th2 Northern part
of Thailand has been estimated at about 812 million tons. This will be
sufficient for power production of at least 4,500 MW for the life time of the
power plants. At present, there are seven generating units in operatic: with
a total capacity of 825 MA. Units 8, 9 and 10, each of 300 My are under
construction. Thus the total capacity will be 1,725 M.

Additional power plant at Mae Mch site has been proposed to
increase the generating capacity for BGAT system. The Unit 1l has been
already approved for construction while the implementation of Units 12 to 19
have been proposed in PDP 88-02 for the period up to year 200l. The new
power plant sites are required far Units 12 to 15 and Units 16 to 19
respectively. _

The commissioning dates and cost estimutes for Mae Moh Units 10 to
19 are summarized as follows:

Commissioning F.C L.C Total
Date _(M8) (M8) (MB)
Mae Mch Unit 10 Februvary 1992 4,335.3 3,323.9 7,659.2
Mae Moh Unit 11 February 1993 3,788.3 2,746.3 6,534.6
Mae Mch Unit 12 October 1993 4,139.0 3,192.5 7,331.5
Mae Moh Unit 13 April 1994 4,172.0 3,227.0 7,399.0
Mae Moh Unit 14° October 1934 4,172.0 3,227.0 7,399.0
Mae Mch Unit 15 April 1995 4,205.5 3,256.5 7,462.0
Mae Mch Unit 1€ November 1995 4,205.5 3,256.5 7,462.0
Mae Mch Unit 17 November 1996 4,239.0 3,319.5 7,558.5
Mae Moh Unit 18 April 1997 4,273.0 3,422.5 7,695.5
Mae Mch Unit 19 November 1997 4,273.0 3,422.5 7,695.5
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8.9 Bang Pakong Thermal Power Plant Project Units 3-4 (2x600 MW)

Two conventional steam turbine units, (rated 600 My each), located
adjacent to the existing Bang Pakong thermal power plant Units -2 are
proposed. The units are planned to be dual-fired (oil/natural gas). In
case if the natural gas would not be available in sufficient quantity in
the future, then heavy oil @n be used. The project was approved for
construction and scheduled for campletion by May 1992 and May 1993
respectively.

The total project cost is estimated at B 21,871.5 million. The
foreign currency portion is & 10,223.7 million (US.$ 393.2 million
equivalent) and the local currency portion is B 11,647.9% million.

The project cost estimate for Bang Pakong Units 3 and 4 are as

follows :
F.C L.C Total
48 [T I}
Bang Pakong Thermal Unit 3 5,223.7 5,925.8 11,149.5
(UsS.$ 200.9 million) :
Bang Pakong Thermal Unit 4 5,000.0 5,722.0 10,722.0

(Us.$ 192.3 million)

8.10 North Bangkok Power Plant Renovation Project

The three generating unit3 at Nerth Bangkok power plant (2x75 and
1x87.5 MA) have been in operation since 1961, 1963 and 1968 respectively.
Base upon the average econamic life time of thermal power plant of 25
years, and the conditions of the plant, these units are considered possible
for renovation. Study is being conducted by a consultant to determine the
method and cost of renovating the three units. Heavy oil will be used ag
the main fuel for this plant, but if natural gas is available in sufficient
amount and proved to be economical, then the natural gas-firing can be
adopted. The schedule for renovation will be determined when the study is

campleted. However, it is expected that the recommissioning of this plant
after the renovation will be August 1993,

The cost estimate for the renovation work of the three units is
¥ 1,267.3 million. Of this amount, the foreign currency requiremtnt is
£ 745.0 million (US.S$ 28.7 million equivalent), and the local currency
portion is B 522,3 million.
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8.11 Pak Mun Hydroelectric Project (4x34 MW)

Pak Mun hydroelectric project is located on the Nam Mun River,
approximately 70 km east of Ubon Ratchathani town in Northeast Thailand.,
Theproject site is 6 km from the confluence of the Mekong River. The
average annual inflow at the damsite is approximately 23,300 million cubic
meters. The benefits of Pak Mun project are : irrigation, power generation
and fisheries. Brief description and scope of work are as follows :

(a) A rockfill dam 17 m high, 255 m crest length at the elevation
of 111.0 m.(MSL) and the dam volume is approximately 104,000 cubic meters.

(b) A power plant which will be located on the right abutment to
accommodate four horizontal bulb type 34 MW generating units. The plant
capacity will be 136 MW with the average annual energy production of 280
Gah.

() A 115 kV double circuit transmission line, 70 km long,
linking Pak Mun switchyard with the new Ubon Ratchathani 2 Substation, and
stringing - of one 115 kV circuit on the existing steel towers from Ubon
Ratchathani 1 to Ubon Ratchathani 2 and Si Sa Ket substations. Additional
substation expansions are required at Si Sa Ket and Ubon Ratchathani 1.

The proposed cammissioning date of Pak Mun hydroelectric project
is November 1993.

The project cost is estimated at X 3,880.0 million. The foreign
currency portion is K 1,940.0 million (US.$ 74.6 million equivalent) and
the local currency portion is B 1,940.0 million.

8.12 Raeng Krung Bydroelectric Project (2x40 MW)

Raeng Krung Project is located on the Rhlong Yan River at Ban Ta
Ruk Mua, Ehiri Rathanikhom District, Surat Thani Province. The average
annual inflow at Raeng Krung damsite is approthteiy 800 million cubic
meters. Brief description of major works are as follows :

(a) Main concrete faced - rockfill dam with a crest elevation of
158.76 m.(MSL) and maximum height of about 107 m is proposed. The
embankment volume is approximately 3.5 million cubic meters.

(b) The diversion tunnel of 8.5 m diameter through the ridge on
the left bank to serve as irrigation and bottom outlet.

{(c) The spillway, open chute type with three radial gates 6.0 m
wide 10.0 m high each located on the right abutment.

(d) The power intake and power tumnel of 5.3 m diameter are
located on the right abutment.
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(e) The powerhouse, shaft type, with 2 generating units of 40 wy
each,

(£) 115 kV double Circuit transmission line, 42 m long, linking
Xaeng Krung and Chiew Larn Switchyard.

The power plant of Kaeng Krung project can supply 178 Gwh/Yr to
the system, The irrigation area for Tapi-Phum Duang Basin are totally
270,000 rai which are supported by the Chiew rLarn and Kaeng Krung

reservoirs, The annual fishery benefit from Kaeng Rrung reservoir is about
B 21 million.

It is expected that the Kaeng Krung project will be completed by
December 1993,

K 1,255.0 million (US.S$ 48.3 million equivalent) is required in foreign
currency and B 1,635.0 million in local currency., ‘

8.13 Mae Taeng Hydroelectric Project (18+8 M)

Mae Taeng hydroelectric project is located on the Mae Taeng River,
a tributary of the Mae Ping River, approximately S0 km north of Chiang Mai
Province. The average annual inflow at the damsite is approximately 687
million cubic meters. The benefit of Mae Taeng project is mainly for power
generation. . Brief description and scope of works are as follows

(a) An intake dam, a concrete gravity dam, 26 m high, 68 m crest
length at the elevation of 448 m (MSL) is proposed and the concrete volume
is approximately 10,000 cubic meters.

(b) A headrace tunnel, located on the left bank comprises 880 m
long unlined tunnel followed by 270 m long steel lined tumnel and a 60 m
long steel' penstock.

(c) A power plant which will be located on a paddy field near the
foot of the mountain ridge running between the Mae Taeng River and Mae Ta
Man River to accomodate two vertical Francis type 1848 My generating
units. The total plant capacity will be 26 My with the average -annual
energy production of 112 Gwh.

(d) 115 kV single circuit transmission line, 45 knm long, linking
between Mae Taeng Switchyard and Chiang Mai 2 Substatien. '

The proposed commissioning date of the project is June 1995.

The project cost is estimated at B 935.0 million. The foreign
currency portion is B 485.0 million (Us.§ 18.7 million equivalent) and
the local currency portion is B 450.0 million.
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8.14 Saba Yoi Lignite~Fired Power Plant Project Units 1-4
(2x150+2x300 M) '

The power plant project at Saba Yoi hag been proposed to increase
the generating capacity for BEGAT System.  Construction of Units 1 and 2,
each of 150 M¥ and Unhits 3 and 4, each of 300 MW have been proposed in the
PDP for the period Wp to year 2001. The power plant gite is under
preliminary study. The comnissioning dates of Unitg 1,2,3 and 4 will be
October 1995,  April 1996, October 199 and November 1998 respectively.

The oost estimates for Saba Yoi Power Plant Unitg 1-4 are
summarized as follows:

F.C L.C Total
(v8) (M) (MB)
Saba Yoi Lignite Unit 1 2,773.0 2,135.0 4,908.0
(US.$ 106.7 millien)
Saba Yoi Lignite Unit 2 2,434.0 1,799.0 4,233.0
(US.$ 93.6 millicn)
Saba Yoi Lignite-Unit 3 4,250.0 3,328.0 7,578.0
(US.$ 163.5 millien)
Saba Yoi Lignite Unit 4 5,025.5 4,166.0 9,191.5

(Us.$ 193.3 million)
8.15 South Bangkok Power Plant Renovation

South Bangkok Power Plant Units 1-5 have been in service since
1971, 1972, 1974, 1975, and 1978 respectively. According to general
practice, these 5 units should be retired from the system  after their
econamic lives are reached. Therefore, by 1996, 1997, 1999, 2000 and 2003,
all these five wnits should be shutdown starting from 1996 for Unit 1 ang
2003 for the last unit. However, it is cbeerved from recent inspection that
the operating condition of these five units remains in qood level and it will
be worth performing plant renovation to extend the operating function for
future years. The renovation is expected to be campleted for recommissioning
by December 1995.

The coet estimate for the renovation of these 5 wunits is § 1,528.5
million. | The foreign currency requirement is ¥ 1,001.5 million (Us.s$ 38.s5
million equivalent) and the local currency portion is @ 527.0 million.
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8.16 Bhumibol Unit 8 Project (Reversible Pumped-Turbine, 178 MW)

Bhumibol Unit 8 Project is located adjacent to the existing
Shumibol power plant at Tak Province. The project consists of a Lower Mae
Ping Barrage and Bhumibol Unit 8 power plant. Brief description and scope
of works are as follows :

a) Lower Mae Ping concrete barrage, 8 m high, 293 m crest length
at the elevation of 140 m (MSL), will be located on the Mae Ping River at
Chad San village, Sam Ngao District, Tak Province, approximately 9.5 m
downstream of existing power olant.

b) Bhumibol Unit 8 power plant will be located an the right bank
of the Mae Ping River, approximately 70 m downstream of the existing power
plant to accommodate one reversible pumped-turbine type, rated 178 MW
generating unit.

The proposed commissioning date of Bhumibol Unit 8 project is
January 1996.

The project cost is estimated at B 2,150.0 million. The foreign
cuwrency portion is- B 1,248.0 million (US.$ 48.0 million in equivalent)

and the local currency portion is B 902.0 millien.

8.17 Sirikit Hydroelectric Project Stage 3 (125+15 MW)

Sirikit Dam is located on the Nan River at Ta Pla District,
Uttaradit Province, approximately 60 km upstream from Uttaradit.

Sirikit hydroelectric project stage 1 covers the construction of
power plant to accommodate four 125 MW generating units. The installation
of Units 1 and 2 were completed in January 1974 and March 1974
respectively. The r:esent transmission system oconsists of two circuits of
230 kV from Sirikit Swithyard to Nakhon Sawan via Phitsanulok 2
substations. For stage 2, the installation of Unit 3 were completed in
July 1974.

For Stage 3, the installatioh of Unit 4 at the existing power
Plant, including the afterbay structure with a new power plant are
proposed. The brief description and scope of work are as follows :
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(a) Installation of one 125 MN Francis type generating unit at
the existing Unit 4 Bay.

(b) A lower dam, earthfill type, 13 m high, 90 m crest length at
the elevation of 83 m (MSL) with the total volume of approximately 29,710

cubic mezars.

(c) A service spillway with three radial gates (10.5 m wide and
7.0 m high) with the discharge capacity of 1,850 cubic meters.

(d) A single unit power plant will be located on the left bank of
the Nan River abutting the earthfill dam. The generating wnit is a
low head, open pit, double regulated unit, The installed capacity will be
15 M4 with the average annual energy production of 65 Gwh.

(e) A 230 kV single circuit transmission line, 117 km long,
linking between Sirikit Switchyard and Phitsanulok 2 Substation,and a
termination of existing 115 kV Sirikit-Uttaradit line, 1 km long to Lower
Sirikit Switchyard.

The proposed commissioning date of the project is February 1996.
The project cost is estimated at B 2,050.0 million. The foreign
cwrrency portion is g 1,375.0 million.(US.$ 52.9 million equivalent) and

local currency portion is # 675.0 million.

8.18 New Thermal Power Plant Project Units 1-5 (5x600 MW)

The future large base-load thermal power gemraticr; fram new
thermal power plants Units 1-5 each rated 600 MW has been included in the
POP. The proposed plan is expected to have the first unit in operation by
October 1997 and other units by Octcber 1998, Octcber 1999, April 2000 and
October 2000 respectively.

The project cost is estimated at ® 19,409.0 million for the first
wit, ¥ 18,740.5 million for the second unit, B 19,348.5 million for the
third unit, ¥ 20,799.5 million for the fourth unit, and B 21,779.5 million
for the fifth unit. The foreign and local currency requirements are

. summarized as follows:
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F.C L.C Total
(MB) (M) (MB)
Unit 1 (600 MW) 9,087.1 10,321.9 19,409.0
(US.$ 349.5 million)
Unit 2 (600 My) 8,564.0 10,176.5 18,740.5
(US.$ 329.4 million)
Unit 3 (600 MW) 8,634.8 10,713.7 19, 348.5
(US.m 332.1 million)
Unit 4 (600 MW) 9,273.8 11,525.7 20,799.5
(US.$ 356.7 millicn)
Unit 5 (600 My) 9,960.1 11,819.4 21,779.5

(Us.$ 383.1 millicn)

8.19 Lower Mae Ping Bydroelectric Project (2x20 MW)

Lower Mae Ping hydroelectric project is located on the Mae Ping
River at Amphoe Sam Ngao, Tak Province, approximalely 26.5 km downstream of
existing Bhumibol Dam. Brief description of major works are as follows:

(a) A power canal, concrete lining type 20.68 km long, car. supply
the discharge of 260 cubic meters per second. .

(b) A power plant will be located on the right bank, 17 km
downstream . of the Lower- Mae Ping Barrage to accommdate two 20 MW
generating units. The total plant capacity will be 40 MV with the average
annual energy production of 207 Gwh.

(c) A termination of existing 115 kV Bhumibol-Tak 1 transmission
line, 4 km long to Lower Mae Ping Switchyard.

The commissioning date of the project is expected to be in July
1998,

The project cost is estimated at # 2,130.0 million. The foraign
portion is ¥ 985.0 million (US.$ 37.9 millien equivalent) and the local
portion is # 1,145.0 million.

8.20 Nam Khek Hydroelectric Project (2x25+2x35 M)

Nam Khek hydroelectric project is a multipurpose project, located
on the Nam Khek River, a tributary of the Nan River at Wang Thong and
Nakorn Thai Districts, Phitsanulok Province. The project consists of Upper

Huai Ngaet rockfill dam and lower concrete weir. Two power plants will be.

constructed at downstream of the dam and weir, consequently. 2rief
descriptions of the project are as follows:
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Upper Huai Ngaet Dam and Power Plant No.l

(a) Upper Huai Ngaet dam, concrete faced rockfill dam, will be
located on Nam Khek River, downstream from the confluence of Khlong Khek
Noi and Khlong khek Yai at Nakorn Thai District, Phitsanulok Province. The
dam with 125 m high 470 m crest length at the elevation of 580 m(MSL),
willhave the total volume of 5.26 million cubic meters.

(b) Power plant No. 1 will be located at downstream of the Upper
Huai Ngaet dam to accommodate two 25 M4 generating wnits. The plant
capacity will be 50 MW with the average annual energy production of 137
Ghh.,

A 115 kV douwble circuit transmission line, 40 km long, is required
fran Huai Ngaet Switchyard t:o.D::m Sak Substaticn.

Lower Weir and Power Plant No. 2

(a) Lower Weir, a concrete gravity type, is located.on Nam Khek
River, about 55 km downstream from the Upper Huai Ngaet dam at Wang Thong
District, Phitsanulok Province. This concrete gravity weir is 12 m high
and has 65 m crest length at the elevation of 415 m (MSL).

(b) Power plant No.2 will be located at downstream of the lower
weir to accommodate two 35 MW generating units. The plant capacity is 70
M4 with the average annual energy production of 176 Gwh.

A 115 kV single circuit transmission line, 10 km long is required
from the Lower Weir Switchyard to the Upper Hual Ngaet Switchyard.

The total plant capacity of the project is 120 MN and the average
annual energy pu:oductlcn is 313 Grh The irrigation area in Amphoe Wang
Thang and Phitsanulok Stage II-1rr1gaticn project, totalling 58,750 rai are
supported by the Upper Huai Ngaet Reservoir.

The proposed commissioning date of the power plants No.l & No.2
are January 1999 and February 1999 respectively.

Thz project cost is estimated at § 4,498.5 million. The foreign
currency portion is @ 2,021.8 million (US.$ 77.8 millionm, equivalent) and
local currency portion is B 2,476.7 million.
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8.21 Nam Chern Hydroelectric Project (4x100 My)

Nam Chern project is a hydroelectric rower development on the
Upper Nam Pong basin in Northeastern Thailand. The project is located at
Ban Na Pho Song, Nam Now district, Petchabun Province.

The project is a pumped storage type consisting of the upper and
lower reservoirs which are formed by the dam located on Huai Chan and Nam
Chern River. The average annual inflow at the upper and lower Camsites are
approximately 31 and 4 million cubic meters respectively. Water will be
released and pumped up between the upper and lower reservoirs but some
amount of water will be released to .supply downstream irrigation area
approximately 50,000 rai. Brief description of major works are as follows:

(a) An upper dam is rockfill concrete faced type, 40 m high, with
365 m crest length at the elevation of 785 m (MSL).

(b) A lower dam is rockfill concrete faced type, 38 m high, with
224 m crest length at the elevation of 413 m (MSL).

() A tumnel waterway consists of the low pressure tunnel of
6.20 m diameter and 1,420 m long, surge tank of 14 m diameter and 62 m high,
pressure tunnel of 6.0 m diameter and 552 m long connecting from the intake
of upper reservoir to the underground power plant.

(d) A power plant, underground type,will be equipped with four
100 MW reversible pumped-turbine units. The plant capacity is 400 Mw.

(e) A termination of the existing 230 kv Lamsak-Khon Kaen 1
transmission line, 3 km long, to Nam Chern Swithyard.

The project is expected to be commissioned in November 1999.
The total project cost is estimated at B 4,660.5 million. The.

foreign currency portion is g 2,473.1 million (US.$ 95.1 million equivalerit)
and the local currency portion is ¥ 2,187.4 million.
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9. TRANSMISSION SYSTEM DEVELOPMENT

EGAT transmission system development in the future will cover the
expansion of 500, 230 and 115 kV transmission lines and substations to all
provinces of Thailand. The 500 kV Extra High Voltage (EHV) transmission
system is being developed for long distance bulk power transmission and to
superimpose the 230 kV system., The long-term plan for power development in
Thailand up to the year 2001 will be concentrated in five areas, namely :
Eastern area (Bang Pakong/Ac Phai), Western area (Quae Yai and Quae Noi
Rivers); Northern area (Mae Moh), Northeastern area (Nam Phong), and
Southern area (Rajjaprabha, Rhanom, and Saba Yoi). Transmission voltages
of 230 kV and 500 kV have teen considered for most of the future projects.

The large scale generation development of lignite-fired power
plants at Mae Moh minemouth for additional capacity of up to 2,700 MN¥ in
the pericd uw to year 2001 will require long distance EHV transmission
lines to transmit bulk power to load center at the Greater Bangkok area.
Presently, it is envisaged that 500 kV AC lines will be required from the
new Mae Moh power plant (the 3rd power plant site) to Tha Tako intermediate
substation, and from Tha Tako to Nong Chok Substation. Integration of
power generation between Mae Moh 2 and Mae Moh 3 power plant sites are also
required. h -

Power system expansion will require the construction of 500 kV
double circuit line from Nong Chok to Sai Noi Substation in the future.
The existing 230 kV transmission system in the greater Bangkok area will
have to be reinforced or modified to provide sufficient capacity for the
MEA. New 230 kV substations are planned *o be located at South Thonburi
anrd On Nuch with commissioning dates of September 1991 and May 1992

respectively.

In the northeastern area, the discovery of natural gas at Nam
Phong District, Khon Raen Province, has provided the opportunity to
construct more power generation close to the load center. The Nam Phong
combined cycle power plant project‘ has been proposed and additional
transmission lines are required to provide reliable power supply in the
region, One of the most urgently needed project is the construction of a
230 kV double <ircuit transmission line from Khon Kaen to Roi Et to
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reinforce and provide more transmission capacity to serve the eastern part
of Region 2. Additional power supply to Region 2 will be provided by the
new 230 kV double circuit Tha Tako-Khon Kaen 3 transmission project,
proposed for commissioning in January 1992.

With regard to the southern system development, 230 kV
transmission system has already been in operation from Rajjaprabha (Chiew
Larn) hydroelectric plant to Surat Thani, and from Surat Thani to Khanom
power plant. The transmission lines from Khanom to Nakhon Si Thammarat,
Phatthalung and Hat Yai 2 Substation have been designed and constructed for
230 kV operation but being energized at 115 kV, and will be converted to
230 kV by 1989 together with the commissioning of the Khanom 2nd power
Plant barge project. To reinforce and increase the power transmission
capacity of the Central-Southern interconnection, the Second Central-
Southern tie line project (2nd CSTL) is under construction stage. Hence,
the transmission system development for Region 3 has largely been improved
in recent years resulting in better voltage comtrol and lower system
losses.,

Besides the transmission system for generation expansion, EGAT has
also planned and implemented the transmission system expansion project (TS
Project) which consists of several transmission lines and substations
cambined into a package. The project will enable EGAT to maintain
continuity of service and provide sufficient electric supply as well as for
system reinforcement. So far, BGAT has implemented six transmission system
expansion projects, namely Transmission System Expansion Project Nos.1, 2,
3, 4, 5 and 6. At present, the Transmission System Expansion Project No.?
is under implementation and Transmission System Expansion Project No.8 is
under study.

In conjunction with the higher growth in power demand than
expected, the transmission system expansion programs being implemented in
the TS.7 will not be sufficient to maintain the continuity and reliability

of supply. EGAT, therefore decided to adopt an accelerated transmission

program to keep abreast of the increasing demand during the TS, 7 period
as well as the period which is considered to be the gap between TS.7 and
TS. 8. The Accelerated Transmission Project (ATP) is therefore formulated.
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The power system interconnection between Thailand and Malaysia
(EGAT-LIN) has been in operation since February 1981. The power exchanges
between the two power utilities are useful in many circumstances such as to
prevent power shortage when some of the power stations have to be shutdown
due to scheduled and unscheduled maintenances and outages, and during
maintenance work of transmission system, In the context of ASEAN
Cooperation, the study on EGAT-LIN Stage II Interconnection is still
ongoing. The study covers the Stage II power exchange in the range of 100,
200 and 300 M4¥. The HVDC back-to-back system is one of the most promising
alternatives to solve the inherent power swing and stability problems., The
EGAT-LIN Stage II Interconnection project will be studied at feasibility
level amd expected to be incorporated in PDP in the near future.

10. PROJECT WORK SCHEDULR

Project work schedule 1is arranged in accordance with the
recammended PDP. The schedule consists of feasibility study and proposed
period for approval, engineering and construction periods and indication of
the project camissioning date.

Table 10-1 and shows tentative work schedule of projects in the
PDP,
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TABLE 10-1

PROJECT WORK SCHEDULE

\ae Name of Projects !anlulluil Fiscul Yeur
Capacity to-——m—— . P ———— —_ e — e ]
Ma) 11588 IJHSIIT?SO.13’31“092'1993.‘19‘34.lg‘ﬁilflﬁsmg'f!lﬂ&?ﬂl19'3‘32000:2001
— t
1 |New Cazbined Cycle Block | 300 == =:::=:=::)r | .
| . _—-—4
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S | — i
3 |Nam Phong CC. 8Blocks 1-2 ; 2x133 AL
l . ‘__r
— 5 ; —
i - wd . n AL t ols: P z2a H .
R 1.\:\-: Comdined Cycle 3lock 3 I 220 . f:t#t; c-‘r S ‘
s ; —_— . .
3 |"~un Rrabu Iz ‘3T, 0 mEmsstteezmar g P A
]l ' . . . N N . I
— : + —
.6 |Rrebi Unit 4 75 Siindaiasd IV IINY o ! ! ; : : ]
' | ; - ! - : ; : . : |
;7 Mae Moh 1] 300 =restisessicasstessle L : P
; ! ! ' . : 1
8 iaanz Pakong #4 600 :--_uunnuuun:#t : (: : : : |
— : — 2 - -*_J
19 (Mae Moh #12 300 BRI s I FF Y PFY e : : : : ! i
H : : _J—-_! M H N K . ,
— t —t
10 (Pak Mun ¢1-4 136 [==s=tersesteiessisippase; - : : !
i t . . ' N 0 ' N
{ H (~|X34) . ] » . a
—t , . ‘ ‘
il |Eaeng Rmmg #1-2 80 R S I Y e I ¥ t = N : . , ! :
! (2x40) : i r : H : . :
1
12 iMae Moh ¢13 300 1=========‘#¢&#¢30#{—-‘4—##3“0 H r: H ! ' H
13 {Mae Moh ¢14 300 PEEIzIZIaTRR Rt eLteAtisse | r ' ! ! . H
14 {Mae Moh t15 300 R AL LR T TTY FYT YO YT VPPV r: . ! H H
15 Mae Taeng $1-2 26 H S=3=zcszzz==cazsog ’##jm“‘ H : ' ' '
(18‘*8) hH H ' q H ' ' !
16 {Saba Yoi ¢l 130 : izzIZszzzzovipdes =i Y R r H H ' H
17 {Mae Moh #16 300 ' R e i dadz s Y IT Zr H H H .
18 |Bhumibol 8 178 H : PRI zep U ARt £ RS RS .'r H H H |
19 Isirikit ¢4 and 140 . H . 1E=zz RPN L 6409 h H H H '
Lower Sirikit #1 (125+15): : : . :*-r : : ! :
legead :  z:22 Feasibility Study and Propose for Approval
— ##¢¢ Engineering
ss=mm  Prelimipary , Manufacturing , Construction and Installation Works
| Cosmissioning Date
e —
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TABLE 10-1

(CONTINUED)

PROJECT WORK SCHEDULE

=
No. Nume of Projects Installed: Fiscal Year
Capacity Aimanid - + —_ — -
Mw) 11988.1989:1990:199111992:1993:1994:199° 396 1997:1938: 1999:2000:200)
T~
20 {Snba Yoi 22 150 : : crEEEIzacc $RERRRLLE02 2025088 rr : . .
N .
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——
22 [ﬁae Moh #17 300 B R A e o T T T I i ! !
. ' .
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H  ————————— H H
s N
24 |New Thermal 21 600 ! ' e R e e - T » : H
: ' : : —— : :
25 [Mae Moh $19 300 H . yI===z=zz= .
26 |Lower Mae Ping #1-2 30 H . |
(2x20) ! H H
27 |New Thermal #2 600 H \ H H
208 |Saba Yoi 24 300 H . : :
29 |Nam Ehek (1)-(2) 50+70 ' H .
Ix25+2x35) : H H
30 [New Thermal 23 600 H B H H
31 [Nem Chern #1-4 400 H H : H
(4x100) ! H !
32 [New Thermal #4 600 H H H H
33 [New Thermal #5 600 H : : H sszazsazazzzzzitettttitieertesinees s 2 f . ]’
Legend : =3== Feasibility Study and Propose for Approval
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Commissioning Date
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11. BGAT'S SIXTH FIVE-YEAR INVESTMENT PIAN (1987-1991)

11.1 Time-Frame of the National Economic and Social Develocment Plan

The National Economic ana Social Development Plans (NESDP) which

are ralatad in the present EGAT's long-tarm PDP are :

The Fifth NESDP.....vvvvvevnn.....1982-1986
The Sixth NESDP..... ceeesaieaaie.,,1987-1991
The Seventh 'ZSCP........ ceeeeeeas1992-1996

2 main xctec=iva of -ha tresent PDP is t) strass on the

capital Inveswient and exgendizura scnedulaes Ior EGAT's proljects in the
period 1987-2001, but wizh erphasis on the expenditures in the Sixth 2lan
periocd.

11.2 Capital Expenditure of Projects in the Fifth Plan but will be
Commissicned in the Sixth Plan

There are still 11 projects of the Fifth Plan that will e
carpleted in the Sixth Plan period. These are the projects which are under
construction, or already in operation in 1987, summarized in Table 11-1,

The total expenditure required for 11 projects remaining from
the Fifth Plan is estimated at F 18,474.7 million. Of this the foreign
currency exchange is equivalent to B 11,340.4 million, and the local

currency portion is ¥ 7,134.3 million. Details are given in Table 11-4.

11.3 Capital Expenditures of Projects in the Sixth Plan and will be

Commissioned in the Sixth Plan

There are 11 projects which will require capital expenditures
during the period 1987-1991, Some of these projects have already been
approved by the Cabinet i.e. the Second Central-Southern Tie Line Project,
the Transmission System Expansion Project No.7 (TS.7), and Mae Moh Mine
Expansion for Mae Moh Units 8 and 9. ‘The total capital expenditure
requirement is estimated at B 35,948.2 million. The foreign currency
exchange is & 17,349.0 million equivalent and the local currency portion is
B 18,599.2 mnillion. Table 11-2 summarizes the capital expenditures
requirement for projects which will be constructed and commissioned in the
Sixth Plan period. Table 11-5 shows the details.

-51~



11.4 Capital Expenditures of Projects in the Sixth Plan but will be

Commissioned in the Seventh Plan

There ara 25 projects which will require capital expenditures
during the period 1288-1991 of the Sixth Plan but these prciects will be
comissioned after 1991, or in the Seventh Plan period. The total capital
expenditure requirement is estimated at 2 45,577.1 million. The foreign
currency exchange is 3 24,310.6 million equivalent and the local currency
portion is & 21,266.5 million. Table 11-3 gives a summary of projects and
capital expenditures in the 3ixth Plan periocd. Table 11-5 shows the
details.

11.5 Total Caoital Expenditure of EGAT for the Sixth Plan (1987-1991)

BGAT's total capital expenditure in the period 1987-1991, based
on Load Forecast of July 1988 amounts to B 100,000 million. The foreign
exchange requirement is equivalent to B 53,000 million or approximately
US.3 2.04 billion. The local currency portion is B 47,000 million or 46
Per cent of total expenditure. Heavy investment will be required in FY

1989, 1990 and 1991 due to additional generating capacities, transmission
systems and mining expansions. Table 11-7 gives a summary of total BGAT's
capital expenditure in the Sixth Plan period.
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TABLE 11-1]

PROJECTS OF THE FIFTH PLAN BUT TO BE COMMISSIONED IN THE SIXTH PLAN

Name c¢f Project Expenditure |Commissioning| Estimated
Period Date Expenditure
(Million Bant)

dvdroelectric Projects
1. Fleod Protection of Thol

Ratana Tam 1987 March 1987 28.0
2. Rajlacratha Tnits 1,2,3

(240 M 1987 lJune 1987 §83.2
Themmal Power Plant Prosects
1. Knancm 3econd Power Plant

Barge (75 MW) 1987-1989 |February 1989 2,107.9
2. Mae Moh (nit 8 (300 My) 1987-1989 |July 1989 5,513.5
3. Mae Moh Unit 9 (300 Mv) 1987-1391 {December 1990 5,988.7
Mining Project
1. Mae Moh Mine Expansion for

Mae Moh Units 5,6,7 1987-1989 |October 1989 807.9
Transmission Projects
1. EHV Transmission System

Stage 1 (For Mae Moh Unit 7)| 1987-1988 |December 1986 182.8
2. 230 kV Phatthalung-Hat Yai 2 1987 June 1987 40.4
3. Transmission System

Expansion No.6 1987-1988 |October 1987 427.4
4. EHV Transmission System

Stage 2 (For Mae Moh Unit 8)[ 1987-1989 |April 1989 746.2
5. EHV Transmission System

Stage 3 (Fer Mae Moh Unit 9)| 1987-1990 |April 1990 1,948.7

Total Expenditures 18,474.7

Foreign Currency Exchange 11,340.4

Local Currency Portion 7,134.3
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PROJECTS OF THE SIXTH PLAN AND TO BE COMMISSIONED IN THE SIXTH PIAN PERIOD

11-2

IRBLE 11-2

Name of Froject Expenditure|{Commissioning Estimated
Periaod Date Expenditure
{Million Baht)

dydroelectric Project
1. Srinagarind Unit S5 (180 MW) 1989-1991 lApril 1961 995.0
Thermal DPower Plant Projiects
1. 3ang Paxong Combined Cyole

8lock 3 (300 M) 1883-1991 |Jzn 3¢-Cun 91 5,12:.5
2. Bang Paxong Comhinad utle

dlock 4 (300 wy! 1985-1391 [aug S0-ang 9 4,47 )
3. New Combinad Cvzle 3lock |

(300 M) 1989-1391 |[Sep $0-Sep 31 5,395.7
4. New Cambined Cvcle Block 2

(300 MW) 1989-1391 [Oct 90-0Oct 91 4,435,
5. Lan Krabu Combined Cycle 1989-1991 |October 1991 1,302.1
Mining Proiject
1. M3e Moh Mine Expansion

{Stage 1) for Mae Moh Units

8,9 1987-1991 |October 1991 4,529.4
Transmission Proiects
1. Second Central-Southern

Tie Line 1987-1990 |February 1990 1,170.0
2. Transmission System

Expansion No.7 1987~-1990

Part A April 1990 2,410.0

Part B October 1990 777.0
3. 230 kV Khon Kaen 3-Roi Et 1989-1991 (January 1991 582.0
Miscellaneous Transmission
Syscem Expansions and
Construction Work 1987-1991 1987-1991 4,778.3

Total Expenditures 35,948.2

Foreign Currency Exchange 17,349.0

Iocal Currency Portion 18,599.2
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TABIE 11-3
PROJECTS OF THE SIXTH PLAN BUT TO BE COMMISSIONED

IN THE SEVENTH PLAN PERIOD

Name of Project Zxpenditure {Commissioning| Estimated
Period Date Expenditure
{Million Raht)

Bdrecelectric Projects
1. Zhumibol Hydro Plant

Renovation 1990-1¢"1 [March 1992 528.0
2. Pak Man Units 1-4

(4x34 M) 1989-1991 [November 1993 1,055.7
3. Kaeng Krung Units 1-2

(2x40 MV) 1958-1991 [December 1993 1,344.2
4, Zumibol Thit 3 (178 ) 1991 January 1936 44.3
Thermal Power Flans Pretaoms
t.onEm Phong Iimzined Thola , )

2locks Tand 2 Zxits v | 1222=1281 INov 290-Dac 31! 4,148.3
2. Naw Combin=d Iyzle Rlock 3

{300 My) 1389-19%81 IJan 31-Jan 92 3,630.8
3. Mae Mch Unit 10 {300 \w) 1939-1991 |February 1992 5,891.2
4. Zanqg Pakong Thermal Unit 3

{600 M) 1989-1991 |May 1992 6,595.9
5. Krabi Unit 4 (75 M) 1989-1991 November 1992 2,166.4
5. Mae Moh Unit 11 (300 Mw) 1989-1991 |February 1993 3,167.8
7. Bang Pakong Thermal Unit 4

{600 MN) 1989-1991 Imay 1993 5,319.5
8. Mze Moh Unit 12 (300 MW) 1990-1991 |October 1993 2,134.2
9. Mae Moh Unit 13 (300 M) 1991 April 1994 735.0
10, ¥ae Moh Unit 14 (300 M4) 1991 Octooer 1994 735.0
Mining Proijects
1. Mae Moh Mine Expansion for

Mae Moh Unit 10 1990-1991 [February 1992 733.0
2. Mae Moh Mine Expansion for

Mae Moh Unit 11 1991 February 1993 164.0
3. Krabi Mine Expansiocn for

Krabi Unit 4 1989-1991 |October 1992 43.2
4. Mae Moh Mine Expansion for

Mae Moh Unit 12 1991 October 1993 433.0
5. S&ba Yoi Mine Development for

Saba Yoi Units 1,2 1990-1991 |April 1996 994.0
Transmission Projects
1. EHV Transmission System for

Mae Moh Unit 10 1989-1991 |February 1992 1,900.6
2. Accelerated Transmission

Project 1989-1991 (April 1992 2,122.9
3. 230 kV Tha Tako-Khon Kaen 3 1989-1991 [January 1992 810.3
4. EHV Transmission System for

Mae Moh Unit 11 1990-1991 [February 1993 228.1
5. Transmission System Expansion

No. 8 1989-1991 |April 1993 605.6
6. EHV Transmission System for

Mae Moh Unit 12 1991 October 1993 5.6

Total Expenditures 45,577.1

Foreign Currency Exchange 24,310.6

Local Currency Portion 21,266.5
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TABLFE, 11-4

EGAT SIXTH FIVE-YEAR INVESTMENT PLAN (1987-1991)

PDP 88-02
l.P:ojExeintlnFitthleuﬂ(misaiaﬂn;inthesixthPlan (Unit : Millian Baht)
Capital Expaditures . ‘Ibtal
Expaditures Ttal Project Cost
Projects 137 1968 1989 '1990 1991 (1987-1991)

¥.C. | L.C. | F.C. | LC. | FC | LC. | e | Lo, r.C. L.C. F.C. L.C. | Total F.C. L.C. | Total

HIRCELECTRIC PROJBECIS
1. Flood Protection of Ubal Ratana Dam 19.3] 8.7 - - - - - - -~ - 19.3 8.7 28.0{ 188.9) 170.5] 359.4
2. Rajjapratha Units 1,2,3 269.9| 43.3] - - - - - - - - 29.9| 413.3| 683.2] 2032.4] 2602.9| 4645.3
Abtotal 219.2| 422.0 - - - - - - - - 239.21 422.0f 71.2{ 2231.3} 2773.3| 504.7

THERMAL, FOWER PLANT PROJECTS

1. Khanm Second Rower PlatAanga a19.3§ 307.0| 347.0{ 262.2{ 339.4] 33.0 - - - - 1505.71 €02.2| 2107.9{ 1e87.4| 622.2 239.6
2. Mea Mch Whit 8 1135.1] 786.8|1551.8| <41.0| 750.0| 338.8 - - - - 3444.9] 2068.6| 5513.5| 4467.0] 2531.0 6998.0
3. Mee Mch thit 9 652.3| 144.6] 336.4| 354.6/1865.9| 853.1( 864.0 613.0] 296.3 8.5 4014.9{ 1973.8| 5988.7] 4014.9 2111.1] 6126.0
Subtotal 2606.7]1240.4{2235.2/1557.8{2963.3{1224.9 864.0] 613.0{ 24%.3 8.5] 39%5.5] 4644.6(13610.1(10169.3 521.3| 15433.6
MINING PROJECT
1.Mae Moh Mina Expansion
for Mae Mch hits 5,6,7 13.4] 91.2| 74.9{ 204.4] 263.7] 160.3 - - - - 352.0] 455.9] 807.9] 747.8| Lu04.6 12.4

Subtotal 13.4] 91.2 74.9| 204.4| 263.7| 160.3 - - - - 352.0f 455.9] @7.9{ 747.8 1204.6] 212.4




TABLE 11-4 (CONTINUED)
EGAT SIXTH FIVE-YEAR INVESTMENT PLAN (1987-1991)

_Ls—

PDP 88-02
Projects in the Fifth Plan and Gomaisasioning in o Sixth Plan (Unit : Millian bahe)
Copital Expawitures Total
Ixpadiures Tutal Project Qost
Projocts 1947 1968 1909 1990 1991 (1987-1991)
§
re. | LC. | F.Co ) LCo ) FC | LC. | Fe. | L.C F.C. | L..C. F.C. L.C. | Tutal F.C. L.C. } Total
TRANSMISSION PROJECTS
1. 230 kv Phatthalug-tiat Yai 2 18.8{ 2.6 - - - - - - - - 4.4 2L.6 40.4 129.1 9.1 1.2
2. Transmission System Bpansiol Nb.6 170.0| 246.3 - 11.1 - - - - - - 10.07 257.41 427.4} 878.3| 1033.1| 1911.4
3. BV Tranemission System Stage 1
(For Mae Mch Whit 7) 26.9{ 143.3 - 12.6 - - - - - - 26.9{ 155.9{ 182.8| 82.48{ 970.5 1791.3
4. EHV Tranumission Syston Stage 2
(For Mae Mch nit 8) 34.0] 26.3| 300.9( 201.0| 45.5| 8.5 - - - - 400.4]  245.8{ 746.2| 40.4( 3.2 700.6
5. BN Transmission System Stage 3
(For Mac Mch tnit 9) 65.2] 49.7| 276.9{ 19%.6{ 715.5| 412.8 - 232.0 - - 1057.0] &9L.1}1 1398.7] 1ul.4] 3.6 1955.0
Subtotal 314.9| 487.2| 657.8| 421.3] 761.0} 471.3 - 2320 - - 173371 loll.8] 3315.5] 3390.0| 326.5] €616.5
Total (Projects in the Fifth Ilan and

Qamissioning in the Sixth Plan) 3224.2|2240.8|2967.9(2183.5|3908.0|1856.5] B04.0| 845.0 296.3 B.51113W0.4( 7134.3[18174. 7] 16423412503, 8 2907.2
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TADLE 11-5

FGAT SIXTH PIVE-YEAR INVESTMENT PLAN (1987-1991)

PDP 08-02
2. Projects in the Sixth Plan and Qomainsioning in the Sixth Plan (Unit : Million Baht)
Capital Bpoaditures Total
Fxpaaditures Total Project Qost
Projects 1997 1968 1909 1990 1991 {(1937-1991)

FC.l LC. | F.C. |L.C. | F.C. | L.C. | F.C. | L.C. | F.C. | L.C. r.C. L.C. | Total F.C. L.C. | Total

HYDFOELECTRIC PROJECT
1. Srinagarind Unit 5 - - - - 6.6 5.5| 604.9] 190.2| 75.5{ 112.3| @s7.0| 308.0] 995.0] e37.0| 308.0 995.0

Subtotal ‘ - - - - 6.6 5.5] €04.9| 190.2] 75.5| 112.3] w7.0] 308.0] 995.0| e37.0] 308.0 995.0

THERMAL FOWER PLANT PROJECTS

1. Bang Pakong Ombined Cycle Block 3 - - 19.5 1.0f 440.2} 202.9]1343.1]1053.5|1183.3| as1.1| 7n%.1| 2168.5| 5154.6| 2966.1 2168.5] S154.6
2. Bang Pakong Gabinad Cycle Block 4 - - - - 394.4( 163.411244.7{ 808.4]1113.4| 691.7]| 2/52.5{ 1666.5| 4419.0] 2752.5 1666.5{ 4419.0
3. New Gabined Cycle Block 1 - - - - 310.5] 239.0|2104.1{1353.2| 709.2| 591.7| 3203.8| 2191.9] 5395.7 3203.8{ 2191.9] 5395.7
4. New Qmbined Cycle Block 2 - - - - 272.1] 54.0)1905.5{ 957.7{ 705.2] Lio.o| ni2.s] 1552.3( 4435.1( 2882.8 1552.3] 4435.1
5. Lan Krabu Qmbinad Qrcle (Steam Muwxbine)| - - - - 129.5{ 12.4| 500.0f 335.3| 156.8] lui.i| 016.3] 455.8{ 1302.1| 846.3 455.8| 1302.1
Subtotal - - 19.5 1.0{1546.7] 751.7}7157.4{4508.1|3%47.9|2774. 2| 1%71.5| 8035.0(20706.5|12671 .5 8035.0|] 20706.5
MINING PROJECT

1. Mae Mch Mine Expanaion (Stage 1) fx
Mas Mch Uhits 8,9 - 55.1 - 262.6| 150.1] 615.8] 523.21302.1| 3G6.8{1253.7{ 1040.1| 3489.3 4529.4] 1040.1{ 3489.3| 4529.4
Subtotal - 55.1 - 262.6{ 150.1] 615.8| 523.2|1302.1| 366.8{12%3.7| 1040.1| 3489.3 4529.4( 1040.1( 3489.3| 452.4

TRANBMISSION PROJECTS

1. Second Qantral-Southemn Tle Line Co- 32.0f 277.0}] 91.4| 1@0.4| 167.4] 59.6] 362.2 - - 517.0] 653.01 1170.0| 517.0f €53.0] 170.0
2. Tranamission System Expaneion No.7

Part A - 25.4] 259.2| 214.2| 547.5| s68.1| 363.3| 432.3 - - 1170.0§ 1240.0] 2410.0{ 1170.0| 1240.0| 2410.0

Part B - 1.5 3.9] 25.3] M.9| €0.7| 306.2| 284.5 - - 405.0( 372.0f 777.0| 405.0| 372.0 777.0

3. 220 kv Kkn Kaen 3-fol & - - - - 124.6§ 73.1{ 125.2{ 177.4| 32.2| 49.5| 2m.0! 300.0] s582.0] 282.0 300.0 582.0

Subtotal - 58.9| 540.1] 330.9| 97.4] 869.3{ 854.3|1256.4] 32.2] 49.5| 2374.0| 2565.0] 4939.0 2374.0| 2565.0 4939.0




%

3. 230 kV Khan Kaen 3-loi bt

14.0
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Subtotal

540.1| 330.9

217.4

869.3

854.3[12%0.4

32.21 49.%

2374.0

2505.0f 4939.0

2374.0

4939.0
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TABLE 11-5 (CONTINULED)

EGAT SIXTH PIVE-YEAR INVESTMENT PLAN (1987-1991)

Projects in the Sixth Plan and Qamissioning in the Sixth Plan

88-02

rog

(Unit : Million Baht)

Capital Ixpraslitives o V ‘Ital

e e Exprnlitwres Total Projoct Gost

Proiects 19a7 1968 195 1990 i (13/-1991)
F.C.o P L.C. f F.Cof L.C. | FC. | Loc. | ree. | e | i l—“.(f_. | e L.C. | Tutal F.C. L.C. | Total

Miscellaneous Transmission Syston
Expansions and Gonstnuction wock 37.7] 728.4] 10.6| 742.6| 128.1]1130.9] 20.0| sw.0 20.01 0.0 S/6.4] a21.9| 4778.3 - - -
Subtotal 37.71 728.4] 10.6| 742.6{ 123.111130.9 200.0} 800.0] 200.0} .ol 5/6.4 1201.9{ 4778.3 - - -
Total (Projects in the Sixth Plan and
Qomriesioning in the Sixth Plan) 37.7f 842.4| 570.2]1337.1|2718.9|3373.2 9339.8]8056.0{4622.4{4%M.7]|17349.0 LuOYI. 2135948, 2116772.6[14397.3] 31169.9
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TABLE 11-6
EGAT SIXTH FIVE-YEAR INVESTMENT PLAN (1907—1991)

ppp _88-02
3. Projects in the Sixth Plan and Gomaissioning in tha Seventh Plan (Unit : Millian Baht)
Capital Expaxlitures Total
Expaditures Tral Project Cost
Projects 1987 1908 19393 1990 1991 (1987-1991 )

F.C. | L.C. | F.C. | L.C. | F.C. | L.C. F.C. | L.C. F.C. L.C. F.C. L.C. | Tutal F.C. L.C. | Total

HYDRELECTRIC PROJECTS

1. Kaarg Koung thits 1,2 - - - 7.1y 25.0f 212.3| 142.5{ 226.7| 352.4] 377.8| 520.3] 823.9| 1344.2 1255.0{ 1635.0! 2890.0
2. Pak M thits 1,2,3,4 - - - - 18.0| 43.8 17.3] 184.7] 297.9{ 494.0| 1333.2| 722.5| 1055.7| 1940.0| 1940.0] 33:0.0
?. Bumibol Hatro Plant Renovation - - - - - - 80.11 14.6f 345.8 87.51 425.9] 102.1| 528.0 484.9{ 124.8 609.7
4. Bumibol thit 8 - - - - - - - - 4.3 40.5 4.3 40.5 44.8] 1248.0{ 902.0| 21%0.0

Subtotal - - - 7.1| 43.0] 256.1| 239.9| 426.0| 1000.8| 999.u| 1283.7] 1689.0{ 2972.7 4927.9] 4601.8{ 9529.7

THERMAL. FOWER PLANT PROJECTS

1. Barg Pakong Thermal Unit 3 - - - - 743.5| 178.5| 1271.3(1000.2{ £152.8| 2269.6| 3147.6] 3448.3] 6595.9 5223.7| 5925.8| 11149.5
2. Bang Pakong Thexmal Unit 4 - - - - 168.0f 55.0] 6l11.1| 609.4} 18u1.3] 199.7! 2660.4 2659.1| 5319.5| 5000.0} 5722.0{ 10722.0
3. Krabl Lignite tnit 4 - - - - 171.77 83.8] 286.0f 166.1| 800.0| 573.8| 1337.7| &28.7| 2166.4 1861.7| 1251.2] 3112.9
4. Nam Phag Qmbined Qyele Blocks 1-2' - - - - 30.8] 35.3]| 1932.4] 771.4] e6.1| 592.3| 2749.3] 1399.0 4148.3| 2874.8| 1480.2| 4355.0
5. New Qmbinad Qyole Block 3 - - - - 272.1 38.0| 1224.6{ 897.2 622.4| 596.5| 2119.1] 1531.7| 3650.8( 2925.7( 1938.5| 4864.2
6. Mae Mch Whit 10 - - - - 526.8| 308.6( 2403.4(1210.3| 531.0{ 91l.1| 3401.2| 2430.0 5891.21 3335.3( 3323.9f 7659.2
7. Mae Mch Unit 11 - - - - - - 527.8| 296.3| 1439.8| 903.9| 1967.6| 1200.2( 3167.8{ 3788.3| 2746.3| €534.6
8. Mae Mch Wnit 12 - - - - - - 306.3] 220.3] 788.5| 639.1] 1294.8] 859.4| 2154.2] 4139.0| 3192.5| 7331.5
9. Mae Mch Wnit 13 - - - - - - - - 510.4 224.06f 510.3( 224.6| 735.0{ 4172.0| 3227.0| 73%9.0
10. Mae Mch Wnit 14 - - - - - - - - 510.4] 224.6| 510.4| 224.6| 735.0| 4172.0} 3227.0| 73W.0
Subtotal - - - = [1912.9] €99.2] 8762.9]5171.2] 9002.7{ 8935.2[19758.5{14805.6]34564.1]38492.5 32034.4] 70526.9

TABLE 11-6 (CONTINUED)
EGAT SIXTH FIVE-YEAR INVESTMENT PLAN (1987-1991)




TABLE ). u_(CONTINUED)
EGAT SIXTH PIVE-YEAR INVESTMENT PLAN (1907-1991)

-19-

Projects in the Sixth Plan and Gomissiandng in the Seventh Plan (nit : Millicn Baht)
Capital Ixpnlitures Total
—_ Ixpnditures Twtal Project Qost
Projects 1907 1968 19%39 1990 1wl (1987-1991 )
r.C. { L.C. { F.C. | L.C. | r.c. | L.C. I'.C. | L.C. I.C. L.C. F.C. L.C. | Total F.C. L.C. | Total
MINING PRQJECTS
1. Krabi Mine Expansian
for Krabi Lignite Wnit 4 - - - - - 15.1 - 0.4 - 27,77 - 43.2 43.2f 326.3| 239.7 566.0
2. Mae Mch Mine Exponsion
for Mae Mch thit 10 - - - - - - 112.0| 248.0 109.0] 24.0] 21.0 512.0) 733.0| 26.0| 570.0 826.0
3. Mae Mch Mine BExpmneion .
for Mae Mch Uhit 11 - - - - - - - - - 164.0 - 164.0| 164.01 518.0{ 653.0 11€1.0
4. Moe Mch Mine Expxwian .
for Mee Mch Unit 12 - - - - - - - - 182.01 wt.up w2.0) 251.0 433.0{ 1453.0( 1143.0] 299%.0
5. Saba Yoi Mine Develcpmerx forc
Saba Yoi Units 1,2 - - - - - - - 134.0 - vuo.u - 934.0)  93.0} 14w3.0| 422L.0{ 5719.0
Subtotal - - - - - 15.11 112.0( 3082.4] 291.0| 15.7 403.0 1954.2} 2367.2] 4451. 3] &336.7 11288.0
TRANSMISSION PRQJECTS .
1. Accelerated Tramamission Projact: - - - - 1.01 8.9 550.4] 279.7] el13.6] .3l 1165.0 957.9( 2122.9( 1230.0f 9w0.0] 2210.0
2. 230 kV Tha Tako+hon Kaen 3 - - - - - 66.6[ 240.9] 110.2{ 164.7{ 227.9 45.61 404.7\ 810.3] 430.0] 460.0 8%.0
3. Transmigsion System Expansion No.O - - - - - 9.4 - 4a1.8{ 273.0f 21.4| 223.0 332.6] €0S.6| 1294.3( 1274.7] 2573.0
4. BV Tranemisaion System
for Mae Mch Unit 10 - - - - 60.6] 7.5| 402.3| 180.8{ 506.4 672.0 969.3| 931.3( 19.6 1101.0{ 1132.1} 2233.1
5. HV Transmission System
for Mae Mch Wnit 11 - - - - 5.1 6.9 - 8.9 47.41 159.4 52.51 175.6] 2248.1| wi.0 892,11 1599.1
6. BV Tranemission System
for Mae Mch Lnit 12 - - - - - - - - - 5.6 - 5.6 5.6( 714.3] 592.7( 1n7.0
Subtotal - - - - .71 T3[ 1193.6] 721.4] 1605.1 1916.0] 2:5.4] 2307.71 %673.1| sw0.6 Siil.6f 1122
Total (Projects in the Sixth Plan and
Cbxmssmm.ng in the Seventh Plan) - - - 7.112022.0(1140.7(103x3.4{6701 .0 L1979.6[13417.7124310.6(21206.5 45577.1 533‘32._]}4&»1.5 lUZle.UJ
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TABLE 11-7

SUMMARY EGAT SiXTh FIVE-YEAR INVESTMENT PLAN (1987-1991)

POP_86-02

{Unit : Millicn Baht)

-z 9-

6,345.1 7,065.8 15,159.9 36,115.0

Caopital Experditures Teal
Exprnlitures
Description 1987 1968 1989 1990 1991 (1987-1991)
F.C. L.C. F.C. L.C. F.C. L.C. F.C. L.C. F.C L.C. F.C. L.C. Total
1. Projects in the Fifth Plan and
Qmmaissioning ui the Sixth Plan 3,224.2| 2,240.8{ 2,967.9 2,183.5] 3,938.0{ 1,856.5 804.0 1$345.0 296.3 8.5 11,340.4! 7,134.3| 18,474.7
2. Projacts in (e Sixth Plan ad
memslaﬂng in the Sixth Plan 37.7 0H2.4 570.2} 1,337.1| 2,710.9 3,373.2| 9,139.8{ 8,0%.0{ 4,022.4 4,989.7{ 17,349.0( 18,599.2 35,948.2
3. Projects in the Sixth an and
Qomnisgioning in the Sewiith Plan - - - 7.1} 2,022.6{ 1,140.7 10,300.4] 6,1.0]11,9M.6 13,417.7| 24,310.6| 21,26.5 45,577.1
J,261.9¢ 3,083.2{ 3,538.1 3,527.71 8,703.5] 6,3N.4{20,512.2 15, 0.0(16,t0.3|18,415.9 SJ,CKD.U, 47,QD.OJ 100,000.0
Total Capital kExpadituces -

35,314.2

Note : Fifiih Plan 1902-19606
Sixth Plan 1987-1991
Seventh Plan 1992-1996
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LIST OF EXISTING POWER PLANTS AND IN-SERVICE DATES-AS OF JULY 1988

Plants Fuel Type |Unit No.| Rating Total In-Service
(3s59) (85A7) DNare
Hydro Power plants
Bhumihol Hydro ] 70 May 17, 1964
2 70 Jun 15, 1964
3 70 535 May 11, 1967
4 70 Ay 9, 1367
2 7 S5y 13, 1585
u
7 115 2130 1383
Sirikit Bydro 1 125 Jan 12, 1974
2 125 375 Mar 18, 1974
3 125 Jul 3, 1974
Coclrzzans 2o 1 8.3 Mar 13, 133§
2 3.3 25 | Mar 13) 133¢
3 8.3 Jun 19, 1968
Sirindnorn Hydro 1 12 36 wov 1, 1971
2 12 Oct 31, 1971
3 12 Mar 28, 1984
Chulabhorn dydro 1 20 40 Oct 29, 1372
2 20 Nov 6, 1972
Kang Krachan Hydro 1 19 19 Aug 7, 1974
Nam Pung Bydro 1 3 6 Oct 20, 1965
2 3 Oct 20, 1965
Srirnagarind dydro 1 120 reb 12, 1980
2 120 540 Feb 26, 1980
3 120 Mar 19, 1980
4 180 Nov 23, 1985
Bang Lan Hydro 1 24 Jul 7, 1981
9 N3 ¥ 2 24 72 Aug 10, 1981
3 24 Oct 25, 1981
Tha Thung Ma dydro 1 19 38 Dec 24, 1981
2 19 Feb 10, 1982
Khao Laem Hydro 1 100 Feb 13, 1985
2 100 300 Feb 7, 1985
3 100 Dec 5, 1984
Ban Yan Hydro 1 0.0125
g yd z 0.0560 0.12 fFeb  , 1974
3 0.0560
Huai Xum Hydro 1 1.3 1.3 Feb 11, 1982
Ban Santi Hydro 1 1.3 1.3 Oct 19, 1982
Ban Chong Klum Bydro 1 0.02 0.02 Sep 3, 1984
Ban Khun Klan Hydro 1 0:09
un ang ¥ 2 0:09 0.18 | Dec 5, 1983
r 1 4,50 9.00 Oct 19, 1985
Yae Ngat Hydro 2 4.30 Sep 25" 1983
Huai Saphan Hin Hydro 1 6.1 12.2 oct 7, 1986
? v 2 6.1 oct 11, 1986
Rajjaprabha Hydro ) 28-8 240 gg? g }83;
3 80.0 Dec 23, 1986
Total 48 2,250.12

=65
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LIST OF EXISTING POWER PLANTS AND IN-SERVICE DATES-AS OF JuLy 1988

(CONTINUED)
Plants Fuel Type Unit No.| Rating Total In-Service
(MA) (M) Date
Thermal Power Plants
North Bangkok Heavy 0il 1 75.0 Mar 25, 1961
2 75.0 237.5 Jun 26, 1963
3 87.5 Dec 31, 1968
South Bangkok Heavy Oil 1 200.0 Dec 18, 1970
2 200.0 Nov 16, 1971
Gas/Heavy 01l 3 300.0 1,300.0 Jun 11, 1974
4 300.0 Sep 22, iz73
5 300.0 Nov 11, 1377
Mae Moh Lignite 1 75.0 Mar 31, 1978
2 75.0 Dec 22, 1978
3 75.0 825.0 Feb 17, 1981
4 150.0 Mar 17, 1984
5 150.0 Sep 1, 1984
6 150.0 Mar 13, 1985
7 150.0 Sep 2, 1985
Krabi &/ Lignite 1 20.0 40.0 Jun 26, 1964
3 20.0 Jun 6, 1968
Surat Thani Heavy 0il 1 30.0 30.0 Feb 26, 1973
Khanom PPB Heavy 0il 1 75.0 75.0 Jan 6, 1981
Bang Pakong
Thermal Gas/Heavy 0il 1 550.0 1,100.0 | Aug 4, 1983
2 550.0 May 21, 1984
Total 21 3,607.5
Cambineé Cycle Power Plants
Bang Pakong _
Combined Cycle-
Block 1
- Bang Pakong
Gas Turbine  |Gas/Dieselb/ 1 62.2 Oct 29, 1980
0il 12 62.2 248.8 Dec 2, 1980
13 62.2 Jan 30, 1981
14 62.2 Jul 2, 1981
- Bang Pakong
Steam Turbine - 10 137.0 137.0 Dec 28, 1982

Notes :
1985

b/ Also treated heavy oil can be used.

-66-

a/ The turbine of Krabi Unit 2 has broken down since November 19,
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LIST OF EXISTING POWER PLANTS AND IN-SERVICE DATES-AS OF JULY 1988

(CONTINUED)
Plants fuel Type Unit No.! Rating Total In-Service
(¥4} (MA) Date
Combired Cvcle Power Plants (Continued)
Bang Pakong
Combined Cycle-
Block 2
- Bang Pakong
Gas Turbine Gas/Piesel 21 62.2 Sep 23, 1381
0il 22 22.2 248.5 { Oct 28, 182
23 £2.2 ' Jan 15, 13324
24 22.2 i ¥ar 3, 1¢8z
]
- 3ang Pakong ' i
Steam Turbine - 02 137.0 137.0 Jul 12, i
|
Total 10 771.6
Gas Turbine Power Plants
Nakhon Ratchasima] Diesel 0il 1 15.0 15.0 Jan 14, 1368
Udon Thani Ciesel 0il 1 15.0 15.0 Jun 10, 1969
Hat Yai Diesel 0il 1 15.0 Aug 16, 1971
2 15.0 45.0 Jan 2, 13269
3 .0 Jan 20, 1970
Surat Thani Diesel 0il 3 15.0 Jan 8, 1970
4 15.0 45.0 May 8, 1969
5 15.0 Jan 9, 1970
Lan Krabu Gas 1</ 15.0 Feb 24, 1970
2¢/| 15.0 May 30, 1969
3¢ 15.0 145.0 Apr 13, 1969
sd/l 25.0 Mar 30, 1981
6 d/| 25.0 Apr 1, 1981
7€ 25.0 Mar 25, 1981
8 £/i 25.0 Mar 25, 1981
Total 15 265.0
GRAND TOTAL 94 6,894.2
Notes: ¢/ shifted from Surat Thani GT Units 1, 2 and Ao Phai GT Unit 1 to Lan

Krabu for Units

1,

2 and 3 commissioned on Aprii 11,

August 3, 1983 and August 14, 1984 respectively.
4/ shifted from South Bangkok GT Units 3 and 2 to Lan Krabu Units 5
and 6 camissioned on June 28, 1983 and Oct 10, 1984 respectively.
e/ shifted from South Bangkok GT Unit 4 on February 18, 1985.
£/ shifted from Songkhla and commissioning on February 14, 1988.

-67~
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LIST QF UNDER CONSTRUCTION AND COMMITTED POWER PLANIS WITH ASSOCLAIED ‘IRANSMISSION SYSTEMS

Name of Project

Scope of Work for Power Plant

Scope of Work lour Associated Transmission System

—

Mae Moh Lignite-Fired
nit 8

One 300 MW lignite-fired

Conversion of 326 km Mae Moh—~Tha Tako Line from 230 kv

to 500 kV and related substations.

2. Mae Moh Lignite-Fired One 300 M4 lignite-fired — 500 kV Tha Tako-Nong Chok, 4x795 MCM, ACSR, SC/ST
nit 9 210 km and related substations.
3. Khanom Second Power Plant| One 75 M4 oil-fired - Conversion of Khanow-Nakhon Si Thammarat-Phatthalung-
Barge Hat Yai 2 from 115 kV to 230 kV and related substations.
- Termination of 115 kV Hat Yai 1-Sadao Line to Hat Yai 2
Substation, DC/ST, 477 MCM ACSR, 6 km.
4. 1lan Krabu Gas Turbine Addition of one 25 MW gas = 115 kV Lan Krabu-I’hitsanulok 2, 477 MCM, SC/ST, 52 km.

Unit 8

turbine (shifted from Songkhla
Substation)

1 98eq

X7 puaday

<
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LIST OF UNDER CONSTRICTION AND COMMITTED POWER PLANTS WITH ASSOCIATID TRANSMISSION SYSTEM

(OCONTINUED)

Name of Project

Scope of Work for Power Plant

Scope of Work for Associated Transmission System

5. Bang Pakong Combined Cycle
Blocks 3-4

Four units of 100 MW gas turbines
and two steam turbines

Modification of 230 kv DpC/sT Bang Pakong-Bang Phli
Line from 1x1,272 to 2x1,272 MM ACSR conductor /phase
44.5 km.

Installation of two bus sectionalizer circuit breakers
at Bang Pakong Switchyard.

6. Srinagarind Unit 5

One i80 M !, reversible pumped
turbine

Construction of new 230 kV Sai Noi Substation.

7. Mae Moh Lignite-Fired
Unit 10

One 300 MW, lignite-fired

500 kV Mae Moh~Tha Tako, 4x795 MM, ACSR, SC an DC/ST,
326 km and relatexi substations.

8. Bang Pakong Thermal Unit 3

One o00 M4, oil/gas-fired

Modification of 230 kv pc/st Bang Kapi-Lat Phrao line
from 1x1,272 to 2x1,272 MM ACSR oconductor /phase,
10.4 km.

Modification of 230 kV DC/SC Bang Phli-South Bangkok
line from 1x1,272 to 2x1,272 MM ACSR conductor/phase,

15.9 km.

¥Ipuaddy

[



LEVEL, OF GENERATION, TRANSMISSION AND DISTRIBUTIION [OSSES
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Energy Generating losses|iransmission and Distribution losses Total lLosses

Year Generation Substation lossesl/ (MEA and PEA) (EGAT MEA and PEA)
(Gwn)

Gwh 3 Gwh I3 Ghh % Gwh 2
1980 14,753.73 590.45 4.00 583.95 3.9 845.13 5.73 2,019.52 | 13.69
1981 15,959.97 612.29 3.84 842.06 5.28 870.24 5.45 2,324.59 14.57
1982 16,881.95 602.49 3.57 917.49 5.43 870.52 5.16 2,390.49 | 14.16
1983 19,066.30 659.05 3.46 901.17 4.73 1,157.17 0.07 2,717.38 | 14.25
1984 21,066.44 830.10 3.9 931.63 4.42 1,336.86 ©.35 3,098.58 | 14.71
1385 23,356.74 1,022.81 4.38 |1,167.20 5.00 1,392.43 5.96 3,582.44 15.34
1986 24,779.53 1,010.03 4.08 }1,335.38 5.39 1,483.63 5.99 3,829.04 15.45
1987 28,193.16 1,154.68 4.10 [1,211..46 4.303/ 1,714.43 6.08 4,080.52 14.47
Notes : 1/ Including MFA and PEA Sub-Transmission, street lighting, minin«]— anxl construction used.

energized at 230 kv;

2/ Reduction of about 1 percent transmission loss was due to
Mae Moh-Tha Tako 500 kV line (4x795 MM ACSR conduct
the installations of reactive power campens

static VAr control (SWC) at Chumphon and shunt capacitor banks.

the: comnissioning of
or per phas:), which is being
ation equipment such as

1 ®3egq

{ #ipuaccy
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REQORD OF ELECTRICITY GENERATION AND SALES

Generation Sales GLP I'opulation
Growth Flectrified No. of
Year Power Growth| Energy Growth Inergy Growth late as a Consumers
(MW) Rate (Gwh) Rate (Gwh) Rate (% p.a.) Percentage of
(%) (%) (2) lutal Population
1980 2,417.40 7.20 14,753.73 5.66 13,006.97 5.64 5.8 36.61 2,624,303
1981 2,588.70 7.09 15,959.97 8.18 13,892.52 6.8L1 6.3 41 .42 3,064,135
1982 2,838.00 9.63 16,881.95 5.78 14,772.17 6.33 4.1 46.25 3,560,846
1983 | 3,204.30 | 12.91 | 19,066.30 | 12.94 16,455.97 {11.40 5.8 50.57 4,062,423
1984 | 3,547.30 10.70 | 21,066.44 | 10.49 18,039.45 9.62 6.2 53.52 4,533,951
1985 3,878.40 9.33 23,356.57 | 10.87 19,814.19 | 9.84 4.0 56.74 5,016,084
1986 | 4,180.90 7.80 24,779.53 6.09 | 21,013.84 6.05 3.4 60.76 5,543,315
1987 | 4,733.90 | 13.23 28,193.16 13.78 | 24,170.85 [15.02 6.6 63.51 6,121,373
Average Growth
Rate (%)
1980-1987 9.71 9.18 7.97

1 ®ukg

+ N1puacay
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EGAT REOORDED FNERGY GINERATION POR EXISTING FONII@ PLANIS
Fisal Year
Type of Fower Plant Units
1972 1973 1974 1975 1976 1977 1978 1979 1940 1981 1942 1943 1984 1985 1986 1987
. Bgdro Gh 2,020 | 1,690 | 2,466 | 2,846 | 3,95 | 3,295 | 2,212 ] 3,099 | 1,682 2,70 J,(;‘i;-‘ 4,015 | 3,682 | 3,81 | 5,051 | 4,400
) 35.4 24.7 340 34.7 2.3 300 17.9 22.2 11.2 17.0 21.9 211 17.4 16.6 20.4 15.8
2. Natural Gas Gah - - - - - - - - - 305 | 4,624 | 5,613 ] 7,760 |10,044 |10,270 14,109
| - - - - - - - - - 1.9 27.4 29.4 36.9 43.0 41.5 50.0
MCFD - - - - - - - - - 14 21 15 190 25 258 v
3. Heavy Oi1 G 3,199 | 4,683 | 4,319 | 4,770 | 4,829 | 6,950 | 9,358 | 8,694 10,672 {10,243 a,dbb 0,795 | 6,751 | 4,223 | 3,281 | 2,509
) 56.0| 68.1 59.5 58.1 51.3 63.5 75.6 | 62.3 72.3 64.2 35.9 35.6 20 18.1 13.2 8.9
106 Litres 826 | 1,193 | 1,124 § 1,244 | 1,273 | 1,834 | 2,420 | 2,307 | 2,821 2,674 | 1,603 ) 1,743 | 1,720 | 1,100 Y1) 667
4. Diemel 0fl Gah 121 105 % 4 k] 130 199 307 34y 220 w 80 r 8 n 2
) 2. 1.5 0.3 0.5 0.3 1.2 1.6 2.2 2.4 1.4 0.4 0.4 0.2 0.0 0.0 0.0
106 Litres (1} 52 16 20 n €0 101 153 172 104 % 2 22 3 5 1
5. Lignite Gh 51 230 282 408 405 4@ 415 11,206 | 1,327 p,en | 1,74 ] 1,850 | 2,18 4,451 | 5,4@ | 6,682
aAd 3.4 3.9 5.0 4.3 3.7 3.4 8.6 9.0 10.5 10.2 9.7 10.1 19.1 21.4 23.7
106 Tos 0.321 | 0.314 | 0.363 | 0.472 | 0.429 ] 0.409 | 0.388 1.164 } 1,239 | 1.547 1.566 | 1.630 | 1.797 | 3.853 | 4.522 | 5.970
. Rarchase G 120 157 166 147 164 174 188 659 B3 7% 02 n3 695 55 4 41
| 2.1 2.3 2.3 1.7 1.8 1.5 1.5 4.7 5.1 5.0 4.2 3.8 3.3 3.2 3.1 1.6
Total G 5,n1 ) 6,673 17,259 | 8,212 | 9,415 |10,951 {12,372 |13,965 [14,754 |15,963 16,882 119,066 121,066 |23,357 124,779 |28,193
) 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 { 100.0 | 100.0 | 100.0 { 100.0 ! 100.0

¢ X7jpueday






EGAT RECORDED DAILY LOAD CURVES ON PEAK DAY

(FISCAL YEARS 1970-1988)
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Page 1

COMPARISON OF LOAD FORECASTS

The new official load forecast (July 1988) was presented by the
Load Forecas Working Group in July 1988 divided into 2 cases; i.e., Base
Case and low Case.

The new load forecast seems to be very high in growth rate
campared to the previous forecast presented in October 1957 as raascn
indicatad in chapter 5.

To compare the Working Group's—Culy 1983 to the Octaber 1337 lzad

forecasts, the observation can be summari-~ad as follows

For the Base Case load forecast, the arowth rates for the peak and
energy in the &th, 7th and 8th plan will be 3.06, 1.00, 1.27 and 3.30,
1.07, 1.26 percent higher.

For the Low Cas? load forecast, the growth rates for the peak and
energy in the conseguent plans will be 2.49, 0.12, 0.66 and 2.68, 0.09,0.586
percent higher.

The Low Case load forecast and the comparison of them are shown in
the following pages.

However, after the Working Group has completed the data collection
from MEA, PEA and NFSDB, including improvement of the methodology, this
load forecast will be revised accordingly and expected to represent by
October 1989.

-75-
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Appendix 7

Page 2
TOTAL BGAT GENERATION REQUTREMENT
(LOW CASE LOAD FORECAST)
Peak Generation Energy Generation Load Factor
Fiscal Year
MW 3 Increase GWh % Increase %
Actual
1973 1,199.30 16.57 | 6,872.84 20.34 65.42
1974 1,256.30 4.75 7,258.72 5.61 65.96
1975 1,406.80 11.96 8,211.57 13.13 66.64
1976 1,652.10 17.45 9,414.48 14.64 65.05
1377 1,873.40 13.40 10,950.62 16.32 66.73
1978 2,100.60 12,13 12,371.67 12.98 67.23
1979 2,255.00 7.35 13,964.55 12.88 70.69
1230 2,417.40 7.20 14,753.73 5.865 69.67
1981 2,588.70 7.09 15,959.97 8.18 70.38
1982 2,838.00 9.63 16,881.95 5.78 67.91
1983 2,204.30 12.91 19,066.30 12.94 67.92
1984 3,347.30 10.70 21,066.44 10.49 67.79
1985 3,878.40 9.33 23,345,57 10.87 68,75
1986 4,180.90 7.80 24,779.53 6.09 67.66
1987 4,733.90 13.23 28,193.16 13.78 67.99
Average Growth| -
Rate §
1977-1987 - 10.04 - 10.49 -
Forqugg
1988 5,417.00 14.43 32,497.00 15.27 68.48
1989 6,022.00 11.17 36,182.00 11.34 68.59
1990 6,642.00 10.30 39,966.00 10.46 68.69
1991 7,255.00 9.23 43,841.00 9.70 68.98
1992 7,901.00 8.90 47,991.00 9.47 69.34
1993 8,495,00 7.52 51,779.00 7.89 69.58
1994 9,095.00 7.06 55,775.00 7.72 70.01
1995 9,712.00 6.78 59,922.00 7.44 70.43
1996 10,359.00 6.66 64, 250.00 7.22 70.80
1997 10,994.00 6.13 68,456.00 6.55 71.08
1998 11,645.00 5.92 72,939.00 6.55 71.50
1999 12,323.00 5.82 77,454.00 6.19 71.75
2000 13,030.00 5.74 82,224.00 6.16 72.04
2001 13,732.00 5.39 87,130.00 5.97 72.43
Average Growth
Rate %
1987-1991 - 11.65 - 12.09 -
1992-1996 - 7.38 - 7.94 -
1997-2001 - 5.80 - 6.28 -
Reference : Working Group Load Forecast

76

(Low Case) July

1988
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COMPARISON OF LOAD FORECASTS

FISCAL OCTOBER 1987 JULY 1988 (BASE CASE) DIFFERENCE
YEAR MW GWH MW Gwi MW 3 GWil 3
1988 5,097.00 30,467.00 5,444.00 32,596.00 347.00 6.81 2,129.00 6.99
1989 5,508.00 32,982.00 6,098.00 36,584.00 590.00 10.71 3,602.00 10.92
1990 5,980.00 35,826.00 6,759.00 40,746.00 779.00 13.03 4,925.00 13.73
1991 6,481.00 38,854.00 7,440.00 45,062.00 959.00 14.80 6,208.00 15.98
1992 7,082.00 42,667.00 8,173.00 49,793.00 1,091.00 15.41 7,126.00 16.70
1993 7,611.00 46,097.00 8,867.00 54,240.00 1,256.00 16.50 8,143.00 17.66
1994 8,137.00 49,570.00 9,578.00 58, 964.00 1,441.00 17.71 9,394.00 18.95
1995 8,674.00 53,157.00 10,304.00 63,924.00 1,630.00 18.79 10,767.00 20.26
1996 9,202.00 56,702.00 11,066.00 69,065.00 1,864.00 20.26 12,363.00 21.80
1997 9,731.00 60,263.00 11,816.10 74,016.00 2,085.00 21.43 13,753.00 22.82
1998 10,255.00 63,795.00 12,596.00 79,170.00 2,341.00 22.83 15,375.00 24.10
1999 10,766.00 67,360.00 13,414.00 84,666.00 2,638.00 24.48 17,306.00 25.69
2000 11,294.00 70,949.00 14,271.0n 90, 568.00 2,977.00 26.36 19,619.00 27.65
2001 11,821.00 74,546 .G0 15,112.00 96,373.00 3,291.00 27.84 21,827.00 29.28
Average Growth

Rate (%)

1987-1991 9.16 9.41 12.22 12.71 3.06 - 3.30 -

1992~1996 7.26 7.85 8.26 8.92 1.00 - 1.07 -

1997-2001 5.14 5.62 6.43 6.89 1.27 - 1.26 -

July 1988
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COMPARISON OF LOAD FORECASTS

r8 1861
1
L

FISCAL OCTQBER 1987 JULY 1988 (LOW CASE) DIFFERENCE
YEAR MW GWH MW GWH MW 3 GWH 3
1988 5,097.00 30,467.00 5,417.00 32,497.00 320.00 6.28 2,030.00 6.66
1989 5,508.00 32,982.00 6,022.00 36,182.00 514.00 9.33 3,200.00 9.70
1990 5,980.00 35,826.00 6,642.00 39,966.00 662.00 11.07 4,140.00 11.56
1991 6,481.00 38,854.00 7,255.00 43,841.00 774.00 11.94 4,987.00 12.84
1992 7,082.00 42,667.00 7,901.00 47,991.00 819.00 11.56 5,324.00 12.48
1993 7.611.00 46,097.00 8,495.00 51,779.00 884.00 11.61 5,682.00 12.33
1994 8,137.00 49,570.00 9,095.00 55,775.00 9583. 00 11.77 6,205.00 12.52
1995 8,674.00 53,157.00 9,712.00 59,922.00 | 1,034.00 11.97 6,765.00 12.73
1996 9,202.00 56,702.00 10,359.00 64,250.00 | 1,157.00 12.57 7,548.00 13.31
1997 9,731.00 60,263.00 10,994.00 68,456.00 | 1,2063.00 12.98 8,193.00 © 60
1998 10, 255.00 63,795.00 11,645.00 72,939.00 | 1,390.00 13.55 9,144.00 Ie. 3
1999 10,766.00 67,360.00 12,323.00 77,454.00 | 1,547.00 14.36 | 10,094.00 14.99
2000 11,294.00 70,949.00 13,030.00 82,224.00 | 1,736.00 15.37 | 11,275.00 15.89
2001 11,821.00 74,546.00 13,732.00 87,130.00 | 1,911.00 16.17 | 12,584.00 16.88
Average Growth
Rate (%)
1987-1991 9.16 9.41 11.65 12.09 2.49 - 2.68 -
1992-1996 7.26 7.85 7.38 7.94 0.12 - 0.09 - o |
1997-2001 5.14 5.62 5.80 6.28 0.66 - 0.66 - ® §
e
July 1988 g
" 3 & °
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Appendix 7
COMPARISON OF LOAD FORECASTS Page 5
(GENERATION REQUIREMENT)
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GAS SUPPLY AND DIMAND BALANCE

(PDP 88-02) (UNIT :MMCFD)
Source 1988 | 1989 | 1990 | 1991 1992 | 1993 | 1994 1995 | 1996 ¥ 1994 1999 | 2000 | 2001
Sugglx
UNOCAL 557 557 679 678 677 675 672 619 615 610 607 603 601 601
PTTEP - - - - - 131 175 219 219 263 263 263 263 263

Subtotal Offshore 557 557 579 678 677 806 847 838 834 873 870 806 864 864

Esso - - - 30 30 30 148 197 197 197 197 197 | 197 197
ES1 1/ 28 26 16 22 27 27 18 18 18 18 18 18| - -
Total Gas Supply | .585 | 583 | 695 | 730 | 734 | 863 [1,013 |1,053 1,049 {1,088 |1,085 |1,081 |1,061 1,061

Demand
Feedstock 75 75 179 179 | 179 | 179 | 222 | 254 | 254 | 254 | 254 | 254 | 254 | 254
Industries 7 10 38 43 53 70 97 102 108 113 119 | 119 | 19| 119

Available to BGAT| 503 498 478 508 502 614 694 697 687 721 712 708 688 688

Maximum BEGAT's 503 558 614 737 775 828 841 867 880 869 825 805 864 834
Gas Requirement

Notes : 1/ Thai Shell Exploration and Production Campany Limited, July 30, 1987.

GAS SUPPLY AND DEMAND BALANCE

Surplus (+) - - - - - - ~ - - - - - - -
Deficit (-) - =60 | -136 | -229 | -273 | -214 | -147 | =170 | -193 | -148 | -113 =97 | -176 -146
Source PIT, as of June 29, 1988,
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MMCFD

arce 3
Notes :

PIT, as of June 29,

19688.

1/ Thai Shell Exploration and Production Campany Limited, July 30, 1987.

GAS SUPPLY AND DEMAND BALANCE
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Page 3

COMPARISON OF PTT'S GAS SUPPLY FOR EGAT 1/

(Unit : “MCFD)

Fiscal TYear Former Present Difference
October 1987 June 1988
1988 470 503 33
1989 271 498 27
1990 126 478 52
19391 470 508 38
1992 535 502 ~-33
1993 870 514 ~-56
1994 715 694 =21
1995 310 597 -113
1996 805 687 -118
1997 800 721 -79
1998 795 712 -83
1999 790 708 -82
2000 763 688 -75
2001 763 688 -75

Note :

-82-

1/ Including natural gas from Sirikit field.
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TALLE FUBL PlIcl ront OPTIMIZATION OF KGAT 1Lt
(ECONOMIC 19ty 18ICE LEVEL)
L/ </ . =/
Year Fucl 0il Naturaul Gas Nuclear luportLed Conl Opportunity Cost of Lignite
_____ et e e ————m w ..__——‘_'/._-__._-__. _-_.________..___.._ﬂ/_____.__
US.$/4Btu “/Litre X Increunse US.$/Mitlu i/MBlu X lucreuse US.$/MBlu X Increone US.$/Ton US.$/MBLu & Increase US.$/Ton US.$/MUtu X Increase
1988 2.20 2.21 - 2.1 G3.66 - 0.6 37.60 1.4 - 14.26 1.38 -
1989 2.27 2.29 3.66 2.35 Gl1.06 -3.92 0.59 0.00 i7.97 1.44 1.26 14.32 1.39 0.42
1990 2.35 2.37 3.561 2.26 ol U6 -3.60 0.0 0.00 4. 40 1.46 .26 14.34 1.39 0.49
1991 2.44 2.45 3.60 .17 66G.61 -3.99 0.69 0.00 3894 .47 1.27 11,45 1.40 0.42
1992 2.58 2.60 G.00 2.09 ha.29 -3.493 U.0LY 0.00 q0. 246 1.5 4.3 14.55 1.41 0.69
1993 2.74 2.75 6.00 2.16 66,2 3.59 .64 0.00 41.6H 1.4L0 3.4) 14.65 1.42 0.69
1994 2.90 2.92 6G.00 2.21 L7.36 1.0949 .59 0.00 qa3.04 1.63 3.42 14.7¢6 1.43 0.75
1995 3.97 1.09 G.00 2.24 bU. 36 1.73 0.54 0.00 44.63 1.64 3.44 14.87 1.44 0.75
1996 3.26 3.28 G.00 2.2 51,21 1.47 0.560 u.00 1G.04 1.°1% 3.16 14.498 1.45 0.74
c.n 1997 3.39 3.41 1.00 2.217 6L9.07 -0.24 0.59 0.00 a6.un 1.4 1.74 15.08 1.46 0.67
ll» 1998 3.62 3.54 4.00 2.2 HU.49 -0.30 0.64 0.00 47.64 1.1 1.74 15.19 1.47 0.73
1999 3.67 3.69 4.00 2.26 6U. 66 -0.39 0.53 0.00 L X b.ua 1.75 15.31 l.a4 0.79
2000 3.81 3.83 4.00 $.22 67.43 -1.41 0.69 0.00 14. 31 1.7 1.75 15.43 1.50 0.78
2001 3.97 3.99 14.00 2.1Y 57.01 ~-1.42 U.69 0.00 50. 26 1.4n 1.76 15.57 1.51 0.91
Notes :_p/ Assumed to be 85X of ciude oll prrice (basoed on CIF price eatimuleod by MNEFO on June U, 19H18) .
===== b/ Estimated by PTT on July 7,1988 (hosed on crude oll price estimied by NEI'O on June 29, tauy) |
¢/ Batimeted by Thermal Englacering bepartmeal on July 1,1988 .
d/ Based on CIF price eullmaled by NEPO oo June 29,1988 but Including W s 6/Ton of inlmml Liantiportation cout.
.&/ Based on productlon cost of UsS.4 6.66/Geal in 1988, cotiwated by Mise Enginecring Bepariment on July, 1988
1/ Besed on heating valuec of 6,653 keal/skg (12,000 Btu/lb).
_E/ Based on heuting valuc of 2,600 henl/ng.
h/ US.$ 1 = 26.0 Bulil .
- ~
[ B
9 <
1] (E
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GROWIH OF EGAT'S GENERATING CAPACITY

Year
Description 1980 1981 1982 1983 19134 ——_;;;5 1986 1987

Installed Capacity () | | | | | -
Hydro Plant 1,269.31(1,317.31]1,380.61(1,514.91[1,515.11|1,0813.63|1,998.13 2,250.33
Thermal Plant

-Gas-Fired - 900.00 900.00(1,450.00{2,000.00(2,000.00{2, 000.00 2,000.00

-0Oil~Fired 1,567.50 742.50 742.50 742.50 742.50 742.50 742.50 742.50

-Lignite-Fired 210.00}F 285.00| 285.00f 285.00f 585.00( 885.00] 865.00] 865.00
Combined Cycle - 300.00) 580.00| 720.00{ 720.00| 720.00| 720.00{ 771.60
Gas Turbine 165.00) 16%.00{ 180.00| 250.00( 265.00{ 265.00| 265.00| 267.35
Diesel 27.60 27.60 29.60 29.60 31.60 31.60 31.60 31.60

Total 3,239.41(3,737.41(4,097.71(4,992.01]5,859.21 6,457.73]6,622.23|6,928.38
Net Capacity Increase(MW) Base 498.00| 360.30| 894.30| 867.20| 598.52 164.50| 306.15
Percent Increase (%) Base 15.37 9.54 21.82 17.37 10.22 2.55 4.62
Note : Average generating capacity increased from 1980 to 1987 = 3,688.97 = 527.00 MA/yT
7

PERCENTAGE DISTRINUTION OF EGAT GENKRATING CAPACITY

1 °2eg
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Note : Average generating capacity increased from 1980 to 1987

PERCENTAGE DISTRIBUTION OF LGAT

GENERATING CAPACITY

= 3,688.97

7

= 527.00 MA/yr

Types of Fower Plant| thit 1988 1989 1990 1991 1992 1993 19M 19% 19% 1949 198 1999 2000 2001

Bydroelectric MW | 2,20.1) 2,20.1{ 2,50.1 | 2,430.1 2,430.1 | 2,430.1 | 2,616.1 | 2,672.1 2,99.1 [ 2,9%.1 | 3,030.1 | 3,150.1 3,59.1 | 3,59.1
3 .6 31.0 2.3 *.7 23.3 21.4 2.1 2.2 221 2.7 19.7 19.2 2.4 19.3

Oil-Fired M 542.5| 817.5 817.5{ 1,717.5 | 1,717.5 | 1,792.5 | 1,717.5 | 1,717.5 LIS 4,075 11,6815 | 1,681.5 | 1,687.5 1,487.5
3 7.9 11.2 10.7 18.9 16.5 15.1 1.3 13.6 12,7 1.9 1.0 10.3 9.7 8.1

Gas-Fired MW | 2,200.0] 2,000.0 2,000.0{ 1,100.C | 1,700.0 2,300.0 | 2,300.00] 2,300.0 | 2,300.0 | 2,300.0 2,300.0 | 2,300.0 | 2,300.0 | 2,300.0
2 31.9 21.5 .1 211 16.3 2.3 19.2 18.2 17.0 15.9 15.0 14.1 13.2 12,5

Lignite-Fired M 865.0] 1,165.0{ 1,165.0 | 1,465.0 1,7%5.0 | 2,100.0 | 2,700.0 | 3,300.0 3,900.0 | 4,00.0 | 5,100.0 | 5,400.0 5,400.0 | 5,400.0
% 12.5 16.0 15.2 16.1 17.0 18.5 22.5 p. (| 2.4 33.2 332 33.0 31 0.4

CGal-Fired M - - - - - - - - - - 600.0 } 1,200.0 | 1,800.0 { 3,000.0
% - - - - - - - - - - 3.9 7.3 10.4 16.3

Gorhinad Qcle M 7.6 TN.6| 1,171.6] 2,111.6 | 2,531.6 2,531.6 | 2,531.6 | 2,531.6 | 2,531.6 | 2,531.6 2,531.6 | 2,531.6 | 2,531.6 | 2,531.6
3 1.2 10.6 15.3 23.2 24.3 22.3 21 2.1 8.7 17.5 16.5 15.5 14.6 13.8

Feaking Gas Turhine| MY 265.0] 265.0 X5.0f 265.0 5.0 205.0 100.0 100.0 100.0 100.0- 100.0 100.0 100.0 100.0
% 3.8 3.6 3.5 3.0 2.5 2.3 0.8 0.8 0.7 0.7 0.7 0.6 0.6 0.5

Total M | 6,8%4.2| 7,269.2| 7,6(.2 | 9,089.2 {10,4m.2 |1 1,344.2 111,992 12,621.2 [13,50.2 [14,43.2 15,38.2 [16,369.2 {17,369.2 ]18,369.3

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

A
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SUMMARY OF HGAT'S FUEL REQUIREMENT AND ENFRGY GENERATION C

LASSIFIED BY TYPES OF FUEL

(PDP 88-02)
Fiscal Year
Type of Power Plant Units o e

1900 1989 1990 199 1992 1943 1594 1995 1996 1397 1994 1999 2000 2001
1. Hydro Gvh 3,807 | 4,514 | 4,571 | 5,410 | 5,410 | 5,410 | 5.905 | 5,942 6,000 | 6,082 | 6,132 | 6,506 | 6,599 | 6,599
] 11.7 12.3 11.2 12.0 10.9 10.0 10.0 Y.3 u.u .2 7.7 7.7 7.3 6.8
2. Natural Gas Ghh 19,236 119,106 118,230 [18,132 20,646 [25,116 |28,208 |20, u4 28,072 |29,302 28,958 |28,805 27,697 {27,697
R { 59.2 52.2 44.8 40.2 41.5 46.3 47.9 4.4 10.9 39.6 36.6 34.0 30.6 28.7
MMCFD 503 494 474 508 502 614 094 oY/ Y, 124 712 708 688 €68
3. Heavy 0il Gvh 2,476 1 5,073 | 7,910 11,569 |12,161 | 9,499 | 7,350 | 6,210 9,108 | 7,402 5,945 { 5,300 | 8,267 | 7,160
% 7.6 13.9 19.4 25.7 24.4 8.3 12,5 12.9 15.2 10.0 7.5 6.3 9.1 7.4
106 Litres 644 | 1,321 | 2,026 | 2,927 | 3,025 | 2,400 | 1,047 | 2,005 2,280 | 1,073 | 1,500 | 1,333 | 2,070 | 1,794

4. Diesel 0il Gnwh 7 173 916 - - - - - - - - - - -

t 0.0 0.5 2.2 - - - - - - - - - - -

106 Litres k} us 151 - - - - - - - - - -
5. Lignite Gnh 6,396 | 7,014 | 8,421 | 9,236 }10,866 [13,110 |16,735 |20,675 25,190 130,525 133,480 135,450 |35,450 |35,450
1) 19.6 19.2 20.7 20.5 21.0 24.2 24.4 32.3 36.5 41.2 2.3 1.y 39.1 36.8
106 Tons 6.419 1 7.012 § 8.323 | 9.079 110.617 [12.048 |16.070 |19, 700 |24.000 29,094 131,868 [33.698 |33.698 |33.698
6. Imported Coal Gnh - - - - - - - - - - 3,950 | 7,900 [11,850 ;18,762
1% - - - - - - - - - 5.0 9.3 13.1 19.5

106 Tons - - - - - - - - - - 1.517 | 3.033 | 4.550 | 7.204
7. Purchase Gnh 614 700 690 715 710 Joh 705 05 5 705 0% 05 705 05
1 1.9 1.9 1.7 1.6 1.4 1.3 1.2 1.1 1.0 1.0 0.9 0 0.8 0.7
Total Gnh 32,596 136,504 140,746 145,062 |49,793 [54,240 50,964 {63,924 [un,000 |74,010 79,170 [34,666 {90,568 96,373
% 100.0 | 100.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 | 100.0 | 100.0 | 100.0
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Page |1

CAPABILITY OF EXISTING, UNDER CONSTRUCTION AND FUIURE PONER FLANTS

Power (M) Energy (Gwh)
Plants
Installed |Dependable| Average Firm
Existing Power Plants
Hydro Power Plants
Bhumibol Units 1-7 535.0 423.2 1,200.0 915.0
Sirikit Units 1-3 375.0 232.0 1,000.0 760.0
Ubolratana Units 1-3 25,0 16.8 56.0 27.0
Sirindhorn Units 1-3 36.0 31.7 86.0 53.0
Chulabhorn Units 1-2 40.0 40.0 93.0 59.0
¥ang Xrachan Unic 1 19.0 11.9 78.0 61.0
Nam Pung Unics 1-2 6.0 5.3 15.0 10.0
Srinagarind Units 1-4 540.0 540.0 1,140.0 | 1,170.0
2ang Lang Caits 1-3 72.0 51.3 200.0 114.0
Yhao Laem Units 1-3 300.0 257.0 760.0 540.0
Tha Thung Na Uniss 1-2 38.0 38.0 165.0 136.0
Zuai Kum 1.3 1.1 2.0
3an Yang 0.12 0.12 0.3
Ban Santi 1.3 1.3 6.0 -
Klong Chong Klum 0.C2 0.02 0.2 -
Ban Khun Rlang 0.18 0.18 0.7 -
Mae Ngat Units 1-2 9.0 - 29.0 18.0
fuai Saphan Hin Units 1-2 12.2 11.80 27.0 22.0
Rajjaprabha Units 1-3 240.0 183.60 550.0 475.0
Subtotal 2,250.1 1,855.3 5,408.2 | 4,380.n
Thermal Power Plants
North Bangkok Units 1-3 237.3 225.6 1,250.0 | 1,250.0
South Bangkok Units 1-5 1,300.0 1,235.0 9,110.0 { 9,110.0
Rrabi Units 1,3 40.0 30.0 200.0 200.0
Surat Thani Unit 1 30.0 28.5 210.0 210.0
Mae Moh Units 1-3 225.0 213.9 1,480.0 | 1,480.0
Mae Moh Units 4-7 600.0 570.0 3,940.0 { 3,940.0
Khanom PPB Unit 1 75.0 71.3 525.0 525.0
Bang Pakong Thermal Units 1-2| 1,100.0 1,045.0 7,710.0 { 7,710.0
Subtotal 3,607.5 3,419.3 24,425.0 |24,425.0
Combined Cycle Power Plants
Bang Pakong Combined Cycle 771.6 684.0 4,055.0 | 4,055.0
Blocks 1-2
Subtotal 771.6 684.0 4,055.0 | 4,055.0
Gas Turbine Power Plants
Nakhon Ratchasima Unit 1 15.0 12.0 33.0 33.0
Udon Thani Unit 1 15.0 12.0 33.0 33.0
Hat Yai Units 1-3 45.0 36.0 99.0 99.0
Surat Thani Units 3-5 45.0 36.0 99.0 99.0
Lan Krabu Units 1-3 45.0 36.0 276.0 276.0
Lan Krabu Units 5-8 100.0 80.0 612.0 612.0
Subtotal 265.0 212.0 1,152.0 | 1,152.0
Total Existing Plants 6,894.2 6,170.6 35,040.2 {34,012.0
(upto July 1988)
-88-
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Page 2

CAPABILITY OF EXISTING, UNDER CONSTRUCTION AND FUTURE POWER PLAMTS

(CONT'INUED)
Power (MW) Znergy (Gwh)
Plants
Installed Dependable| Average Firm
Power Plants Under Construction

Hydro Power Plant
Srinagarind Unit 5
(Reversible Pumped Turbine) 180.0 180.0 111.0 111,0

Subtotal 180.0 180.0 111,90 111.0
Thermal Power Zlants i |
¥ae ‘'on nic 3 i 300.0 285.0 | 1,370.0 1 1,370.0
Mae Mch Cnit 3 ; 300.¢C 283.3 1 1,37C.0 1,372.9
Khanom PPS (nit 2 75.0 71.3 1 32800 325.9
3ang Pakong Combined Cvzla
Block 3 300.0 285.0 1,377.0 1,577.0
Bang Pzxong Combined Cycle
Block 4 300.0 285.0 577.0 1,377.0
Mae Moh Unit 10 300.0 285.0 970.0 1,970.0
Bang Pakong Thermal Unit 3 600.0 570.0 3,940.0 | 3.940.0

Subtotal 2,175.0 2,066.3 13,529.0 13,529.0

Total Under Construction 2,355.0 2,246.3 13,640.0 13,640.0

future Power Plants

Hydro Power Plants
Pak Mun Units 1-4 136.0 41.5 317.0 220.0
Raeng Rrung Units 1-2 80.0 73.7 178.0 156.0
Mae Taeng Units 1-2 26.0 26.0 111.0 91.0
Sirikit tnit 4 and
Lower Sirikit Unit 1 140.0 98.1 65.0 51.0
Lower Mae Ping Units 1-2 40.0 40.0 210.0 155.0
Nam Rhek (1) and (2) 120.0 120.0 310.0 230.0
Bhumibol Unit 8 178.0 178.0 260.0 260.0
(Reversible Pumped Turbine)
Nam Chern Units 1-4 400.C 400.0 910.0 910.0
(Reversible Pumped Turbine)

Subtotal 1,120.0 1 977.3 2,361.0 2,073.0
Thermal Power Plants
Mae Moh Unit 11 300.0 285.0 ,970.0 1,970.0
Mae Moh tnit 12 300.0 285.0 1,970.0 1,970.0
Mae Moh Unit 13 300.0 285.0 1,970.0 1,970.0
Mae Moh Unit 14 300.0 285.0 1,970.0 1,970.0
Mae Moh Unit 15 300.0 285.0 ,970.0 1,970.0
Mae Moh Unit 16 300.0 285.0 1,970.0 1,970.0
Mae Moh Unit 17 300.0 285.0 ,970.0 1,970.0
Mae Moh Unit 18 300.0 285.0 ,970.0 1,970.0
Mae Moh tnit 19 300.0 285.0 970.0 1.970.0
Bang Pakong Thermal Unit 4 600.0 570.0 940.0 3,940.0
Rrabi Unit 4 75.0 71.3 490.0 490.0

-89-
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CAPABILITY OF EXISTING, UNDER CONSTRUCTION AND FUTURE POWER PLANTS

( CONTINUED)
Power (MA) Energy (Gwh)
Plants
Installed |Dependable| Average Firm

Saba Yoi Unit 1 150.0 142.5 985.0 985.0
Sama Yoi Unit 2 150.0 142.,5 985.0 985.0
Saka Yoi Unit 3 300.0 285.0 1,970.0 1,970.0
' Sahba Yol Unit 4 300.0 285.0 1,970.0 1,970.0
| New Thermal Znit | 600.0 | 570.0 3,940.0 | 3,940.0
vew Thermal Unit 2 500.0 570.0 3,940.0 3,940.0
New Thermal CUnit 3 630.0 570.0 3,940.0 3,940.0
New Thermal Unit 4 600.0 570.0 3,940.0 3,940.0
New Thermal Unit § 600.0 570.0 3,940.0 3,940.0
Subtotal 7,275.G €,911.3 47,770.0 | 47,770.0

Combined Cvcle Power Plants
Nam Phong Combined Cycle Block 1 105.0 100.0 350.0 550.0
Nam Phong Combined Cycle Block 2 105.0 100.0 550.0 550.0
New Combined Cycle Block 1 300.0 285.0 1,577.0 1,577.0
New Combined Cycle Block 2 300.0 285.0 1,577.0 1,577.0
New Combined Cycle Block 3 300.0 285,0 1,577.0 1,577.0
Lan Krabu Cambined Cycle (ST) 50.0 47.5 260.0 260.0
Subtotal 1,160.0 1,102.5 6,091.0 6,091.0
Total Future Plants 9,555.0 9,991.1 56,222.0 | 55,934.0
Grand Total Capacity 18,804.22/118,408.0 |104,902.2 {103,586.0

(Up to 2001)

Note

3/ After retirement of same existing plants of 435.0 MW, the total

generating capacity of the system will be reduced to 18,369.2 MA.

-90-
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POWER PLANTS RETIREMENT SCHEDULE

Scme 2xisting power plants in EGAT system have been in operation
for more than 20 years and should e retired or mothhalled., The retirement
of power plants are due to : (1) damaged component of the power plant *that
replacement or repairment are rot technically viable, (2) rehabilitation or
renovation is not economical, (3) Economic disadvantage to further operate
the plant as a resu.t of poor efficiency and cbsolescence.

AU grasent, EGAT has the plan for power plant renovation which
covers the rencvations of 2himibol gererating Units 1 and 2 (2x70 Mw), che
North 3angkex therwal power flant Units 1-3 (237.5 M4), and the South
3angkox thermal power plant Units 1-5 (1,300 w),

dowever, there are certain number of generating units that will
have to be retirad amounting to 435 My in the period 1990-2000, as listed
below :

Name of Power Plant Unit No. |Rating (MW)| Retirement Date
1. Krabi Lignite-fired 1 and 3 2x20 October 1992
2. Existing Gas Turbines 1-11 11x15 December 1993
3. Surat Thani Tnermal 1 1x30 February 1998
4. South Bangkok Thermal 1 1x200 December 2000
Total ﬁ;tired Capacity
Up to Year 2001 435 MWW

Note : Due to expected power shortage in the period 1989-1990, it may be
necessary to replace some of the gas turbine components to
prolong the service life until sufficient generating capacity is
available,

I
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POWER SYSTEM PLANNING DIVISION
CASE PDPBBO25W
LOAD WIGPLAN - JULY 1988 (BASE)

POWER DEVELOGPMINT PLAN POP -2
POWER SYSTEM PLANNING DIVISION SYSTEMS PLANNING ODEPARTHENT
CASE PDPBBO2SHW ELECTRICITY GENERATING AUTHORITY OF THAILAND
LOAD WIGPLAN - JULY 1988(PAS£) RUN DATE JULY 18, 1988
TABLE 2 MONTHLY RESERVE MARGIN
[} 1 RATED | ACCUMULATED . CAPACITY 1 PEAK I RESERVE HARGIN
IN-SERVICE | NAME OF POHER PLANT | CAPACITY |l-~~-r-mmmmmmmcmeccm e c e m e e e = | GENERATIONl---r--ccrmmc e e o m
! | ! INSTALLED | DEPENDABLE] PiRkH IREQUIRLHENTI 1
DATE | i (HH) | (HH) | (HH) I (KW 1 (HH) I {MH) 1 %)
------------ R e aiateiad Rl B B e e el T e
BY SEP 1987 | EXISTING 1 [} 6894.2 1 63%2.5 | 5585.0 | 4733.9 I 1658.6 ! 35.04
------------ [ ittt B B I Bl B el
FY 198 1 1 1 R | 1 1 !
OCT 1987 | [} ! 6894.2 1 6451.3 | 5643.8 | 4702.1 1 1749.2 1 37..20
Nov 1987 ' 1 i 6894.2 ! 6479.5 | $672.0 i 4686.8 ! 1592.7 | 32.59
DEC 1987 | 1 1 6094.2 | 6473.5 | 5666.0 ! 4589.9 | 1883.6 ! 41.04
JAN 1988 | - 1 I 6894.2 | 6461.9 1 5654.4 1 5003.3 1 1458.6 | 29.15
FEB 1988 ! LAN KRABU GT#8 (25 HW) | 1 6094.2 | 6437.8 1 5630.3 | 5011.2 | 1426.6 1| 28.47
HAR 1988 ! . ! 1 6894.2 1 6393.9 ¢ 5586.4 | 5210.5 | 1183.4 1 22.71
. APR 1988 | [} [} 6894.2 | 6293.4 | 5485.9 1 5249.1 | 1044.3 ! 19.90
HAY 1988 1| 1 | 6894.2 | 6218.1 | 5410.6 | 5370.1 1 848.1 1 15.79
JUN 1988 | ! i 6894.2 | 6202.8 | 5395.3 1 52&42.2 ! 960.C ! 18.33
JUL 1988 ! 1 1 6v94.2 | 6225.1 | 5417.06 1 5287.6 1 937.5 1 17.73
AUG 1988 | 1 1 6894.2 1 6250.9 | 5443.4 | '5366.9 I 884.0 ! 16.47
SEP 1988 | N ! 60894.2 1 6392.5 | L5B5.0 1 5444.0 | Y48.5 1| 17.42
----- R e tatiaieaibia bt B e Bl e e e el ECE T
rY 1989 1 | ! 1 | 1 | 1
OCT 1988 1 1 [} 6894.2 | 6451.3 ! 5643.0 | 5267.0 | 1184.3 | 22.4Y
NOV 1988 1| 1 1 6894.2 1 6479.5 | 672.0 | $473.9 1 1005.6 ! 18.37
DEC 1988 | 1 | 6094.2 | 6473.5 1 5066.0 1 5141.3 1 1332.2 1 25.91
JAN 1989 ) 1 ! 6894.2 | 6461.9 ! 5654.4'! 9604.4 ! 857.5 1 15.30
FEB 1989 | 2ND PPB 75 HW ! 75.0 | 6969.2 1| 6509.1 ! 5701.6 | 5613.2 | 895.9 ! 15.96
HAR 1989 | 1 | 6969.2 | 6465.2 I 5657.7 1 5836.5 | 628.8 t 10.77
APR 1989 1 1 ! 6969.2 1 6364.7 9597.2 ! 5879.7 ! 485.0 1 8.25
HAY 1989 | 1 | 6969.2 ! 6289.4 | 5481.9 1 6015.2 | 274.3 | 4.56
JUN 1989 1 ! 1 6969.2 ! 6274.1 1 5466.6 | 5872.0 | 402.2 | 6.85
JUL 1989 | HAE MOH &8 300 HW 1t - 300.0 ! 7269.2 1 6581.4 ! ST73.9 1 $922.8 1 6368.6 I 11.12
AUG 1989 | ' 1 ! 7269.2 1 6607.2 | 5799.7 1 6011.6 ! 595.5 ! 9.91
SEP 1989 | ! ! 7269.2 1 6748.8 | 5941.3 1 6098.0 1 650.8 | 10.67
------------ [ e L L B ettt el B e B e BT L
Y 1990 1 ! ! | t ! 1 !
OCT 1989 | 1 [ 7269.2 1 6807.6 ! 6000.1 %“837.9 1 969.7 | 16.61
NOV 1989 ! I 1 7269.2 | 6835.8 1 60213.3 1 6067.2 | 768.6 1 12.67
DEC 1989 1 1 ! 7269.2 1} 6629.8 ! 6022.3 1 698.6 1 1131.2 | 19.85
JAN 1990 1 I 1 7269.2 1 6810.2 1 6010.7 ! 6211.9 1 606.3 1 9.76
TEB 1990 | 2RD CSTL {270) HW 1 ! 7269.2 1 6794.1 ! 5986.6 ! L221.7 1 572.4 | 9.20
HAR 1990 1 1 I 7269.2 1 6750.2 1 5942.7 1 L469.1 I 281.1 | 4.3%
APR 1990 ! 1 ! 7269.2 1 6649.7 | 5042.2 1 6517.0 1 132.7 1 2.04
HAY 1990 1 [} | 7269.2 | 6574.4 | $766.4 | 6667.2 1 -92.8 1 -1.39
JUN 1990 | BANG PAKONG GT(3) 2X100 200.0 ! 7469.2 | 6749.1 | “941.46 | LL0B.4 1 240.7 1 3.70
JUL 199%0 I | t J46Y.2 1 6771.4 1 5963.9 | 0564.8 1 206.6 ! 3.15
AUG 1990 | BANG PAKONG GT(4) 2X100 1 200.0 | 7669.2 | 6987.2 ! “179.7 1 6663.3 I 323.9 ! 4 86}
\ B8EP 1990 | MEW CC. GT(1) 2X100 HW 1 200.0 1 76869.2 1 7318.8 1 6511.3 1 6759.0 | $59.8 | y.28
POWER DEVELOPHENT PLAN PDP-2

SYSTEHS PLANNING DEPARTHENT

ELECTRICITY GENERATING AUTHORITY OF THAILAND

RUN DATE JULY 18, 1988

1 9€eg
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1 [} 9.2 1 tlhvu.2 | S92, 1 taey.1 | JU1.1 4.3z
PR ::;g : 1 1 7269.2 1 6649.7 1 Y842.2 1 6917.0 ! 132.7 1 2.04
::s 1990 | | | 7269.2 ¢ 6574.4 | S766.1 | 6667.2 1 -92.8 1 -;.33
< ‘ 240.7 | .
00 i 200.0 1 7469.2 | 6749.1 1 a6 | 6HOH. 4 | .
gg: :g;g : BANG PAKONG GT(3) 2xi 1 1 7469.2 | 6171.4 SY6L3.9 ) L564.8 | 206.6 | 3.15
AUG 1990 | BANG PAKONG GT(4) 2X100 ! 200.0 | 7669.2 1 6Yve7.2 | 9179.7 ! 6663.3 1| 323.9 ! ] 4.86
SEP 1990 | NEW CC. GT{(1) 2X100 HW 1 200.0 ) 7069.2 1 7318.8 | 65%11.3 1 6759.0 | 559.8 1 8.28
POWER DEVELOPHENT PLAN PDP-2
POWER SYSTEM PLANNING DIVISION SYSTEHS PLANNING DEFARTHENT
ELECTRICITY GENERATING AUTHORITY OF THAILAND

CASE PDPBBO25W
LOAD WIGPLAN - JULY 1988(BASE)

TABLE 2 HONTHLY RESZRVE MARGIN

RUN DATE JULY 18, 1988

ANT

100
X35
300
100

180

100
50

X35
00)
100
300
70)

600

X20
75

300

600

.5)

HHW

HW
HH

HHW

MY

HW

i
IN~-SERVICE | NAME OF POWER PL
i

DATE i
------- -_---|-—---____-__-__-_--_-----_
PY 1991 !

OCT 1990 | NEW CC. GT{(2) 2X

NOV 1990 | NAM PHONG GT 4

DEC 1990 | MAE MOH 1]

JAN 1991 | NEW CC. GT(3) 2X

FEB 1991 | '

MAR 1991 |

APR 1991 | SRINAGARIND &5

MAY 1991 1

JUN 1991 1| BANG PAKONG ST(3)

JUL 1991 1|

AUG 1991 | BANG PAKONG ST(4)

SEP 1991 ! NEW CC. ST(1)
------------ e
PY 1992 1

OCT 1991 | MNEW CC. 5T{2)

OCT 1991 | LAN KRABU cCC {ST)

NOV 1991 |

DEC 1991 | NAM PHONG ST 2

JAN 1992 | 230KV TTK-KK3 TL{3

JAN 1992 1| NEMW CC. 3T(3)

FEB 1992 | MAE MOM 810

MAR 1992 { BB RENOVATION {2X

APR 1992 |

MAY 1992 | BANG PAKONG TH #3

JUN 1992 1

JUL 1992 |

AUG 1992 |

SEP 1992 |
............ l-_ e — . - ———————— - - -
Y 1993 1

OCT 1992 | KRABI RETIRED 2

NOV 1992 | KRABI #4

DEC 1992 1|

JAN 1993 |

FEB 1993 ! MAE HOM 811

HAR 1993 1

APR 1993 1

HAY 1993 | BANG PAKONG TH B84

JUN 1993 1

JUL-1993 |

AUG 1993 | ND RENOVATION (237

SEP 1993 1

e am e tm oem e we M e e e e e -

RATED
CAPACITY

70.0
100.0
300.0

600.0

-40.0
75.0

300.0

600.0

- - e o e = e = e e

ACCUHULATED CAPACITY ! PEAK I  HRESLRVE HARGIN
--------------- Fememm—eeecce-—w—=-] GEHLERATION)=--remmc e mmn
INSTALLED { DEPENDABLEI FI1RM IREQUIREMENT |
(Hv) 1 (HH) | (HH) I (Hu) 1 (v} (L)
——————————— e i B el e Lt ey G DRI
1 | 1 1 !
8069.2 | 7567.6 1 6760.1 ! 6426.1 1 1141.5 ! 17.76
8209.2 1 7720.8 | 6913.3 1 6678.5 1 1092.3 1 15.01
8509.2 | 7999.8 1 7192.3 1 6272.7 | 1727.0 t 27.53
8709.2 1 8178.2 1 7370.7 | 6837.7 | 1340.5 1 19.60
8709.2 1 8154.1 - 7346.6 | 6848.5 ! 1305.6 | 19.06
8709.2 1 8110.2 | 7302.7 1 7120.9 ! 989.3 | 13.89
8809.2 | 86189.7 1| 1382.2 1| 7173.6 | 1016.1 ! 14.16
8889.2 8114.4 | 7306.9 1 7339.0 i 7715.5 1 10.57
8989.2 1 8194.1 | 7386.6 1 7164.2 1| 1029.9 1 14.38
8989.2 ! 8216.4 1 7400.9 | 7226.3 ! 990.1 t 13.70
9089.2 ! 8337.2 1| 71529.7 1 7334.6 1 1002.5 1 13.67
9109.2 | 8573.8 | 71766.3 | 7440.0 ! 1133.8 ! 15.24
----------- i e B ek T RU RO DRI
t 1 | 1 !
9289.2 | 8727.6 | 7920.1 1 1059.2 ! 1668.4 | 23.62
9339.2 | 8775.1 1 7967.6 1 1059.2 ' 1715.9 ! 24.31
9339.2 | 8803.3 1| 1995.0 | 7336.5 | 1466.8 ! 19.99
9409.2 1 86063.8 1 8056.3 1 6890.7 1| 1973.0 | 28.63
2409.2 1 8852.2 | g8u44q.7 | 1511.4 1340.8 | 17.895
9509.2 | 8947.2 1 6139.7 1 7511.4 1 1435.8 ¢ 19.12
9809.2 | 9200.1 | $8400.6 1 7523.3 1 1684.8 | 22.40
9809.2 | 9164.2 1| 8356.7 | 1822.5 | 1341.8 ! 17.15
9809.2 | 9063.7 ! 8256.2 | 7600.4 ! 1183.3 1| 15.02
10409.2 1 9558.4 | 8703.43 1 8062.0 | 1496.4 1| 18.5¢
10409.2 1 9543.1 Bo813.1 | 7870.0 1 1673.1 1 21.26
10409.2 1 9565.4 | 8710.4 1 7938.2 ! 1627.2 ! 20.50
10409.2 9591.2 1 8736.2 1 8057.3 t 1533.9 1| 19.04
10409.2 1 9732.8 | s817.0 1 8173.0 1 1559.48 ! 19.08
----------- e R T R RUll U I
1 “t 1 1 I
10369.2 1 9761.6 1 BYOL . 6 1658.6 ! 21u3.0 I 27.46
10444.2 | 9860.48 | J00s5. 06 | 71959.5% 1 1%01.3 ! 23.89
10444.2 9054.8 ! 04999.06 1 1479.9 | 2378.9 1| 31.82
10444.2 | IBe3.2 | guus. 2 ) 6149.2 1 16Y4.0 1 20.79
10744.2 | 10104.1 9249.1 1 8162.1 1 1942.0 ! 23.79
10744.2 | 10060.2 ! 920%.2 1 B48G.7 ! 1573.5 1| 18.58
10744.2 ¢ 9959.7 | 104,77 B9%29.6 1 1310.2 1 16.49
11344.2 | 104%4.4 | YLD} 8746.6 1 1707.8 1 19.53
11344.2 1 10439.1 1 PRI 85308.3 I 1%00.8 1 22.26
11344.2 1 10461.4 1 Jo0n. 4 | B612,3 1 1849Y.1 + 21.47
11344.2 1 10487.2 | Y632.2 1 8741.4 1 1745.7 1| 19.97
113448.2 1 10620.08 1 Yi1s.8 | 8867.0 1 1761.8 | 19.87

XIpu:

€1



-’76—

POHER DEVELOFMENT PLAN PLOP-2

POWER EYSTEM PLANNING DIVISION SYSTEHS PLANNING DEPARTHENT
CASE PDPB880O25W ELECTRICITY GENERATING AUTIORITY OF THAILAND
LOAD WIGPLAN - JULY 1988 (BASE) RUN DATE JuLY 18, 1988

TABLE 2 MONTHLY RESERVE HARGIN

| | RATED 1 ACCUMULATED CAPACLTY t PERK I RESERVE HARGI1N
SERVICE | NAHE OF POWER PLANT P CAPACITY l--omememmme ... .. I GENERATIONl ~----uoo o _____
! ! ! INSTALLED | DEPENDABLE | Finy IWEQUIREHENT! [
1 | (MW} 1 (HW) I {HW) 1 (HH ) ! {HW) ! (Mw) @ (1}
----------- l-----———--—---——----—-----l---—-—----l----~--———-l---———-————l-——-—-——»-l————<—~--——|-—-~-~-»-1-——-——--
FY 1994 | i | ! i 1 1 H
OCT 1993, 1 MAE MOH 812 300 MW 1 300.0 | 11644.2 10972.6 1 10117.06 1 w2121 1 2099,y | 32.64
NOV 1993 { PAK HUN s1-4 4X34 MW | 136.0 11780.2 11108.9 | 10243, BSY71.7 1 2511.2 1 29,21
DEC 1993 | GT. RETIRED 11X15 HN | -165.0 1| 11615.2 | 1095%6.1 1| 10101.1 | Bo71S.3 ) 2386.8 1 35%.67
DEC 1993 | KAENG KRUNG #1-2 2X40 MM | 80.0 | 1iu9s.2 | 11036.1 |+ 101881.1 11 BO75%.3 1 2960.8 !  36.66
JAN 1994 | ! ! 11695.2 | 10909.8 1 10134.4 ) uB02.7 | 2187.2 t  24.85%
FEB 1994 1 I 1 11695.2 1 10960.7 | 10410%.7 | Bdle.% 1 2144.2 t 24.32
MAR 1994 | ! | 11695.2 | 10917.9 |t 100062.9 | Y167.2 | 175%0.7 1 19.10
APR 1994 1| HAE HOH #1323 300 MW ! 300.0 1! 11995.2 1 11111.6 | JU2%6.6 | Y245.1 1 1876.5 1 20.32
HAY 1994 | ] ! 11995.2 | 11057.8 & 102u2.u | 9447.9 1 1609.8 1 17.04
JUN 1994 1 I 11995.2 ¢ 11041.3 | 10186.3 | 9222.9 t 18B18.3 t 1Y.72
JUL 1994 | ! | 11995.2 | 11086.3 1 10231, 1 9302.8 ! 1783.4 | 1Y.17
AUG 1994 | | | 11995.2 | 11097.5 + 10242.4% | 9442.4 ! 1655.2 1 17.53
SEP 1994 | | ! 11995.2 1 11210.7 1 103%9.7 1 9278.0 ! 1632.7 ! 17.05
------------ l-—-------------------—----l-------~—-I-———--—---—l——————--———l—~—---—-——l—-<-——--———l—----—-——!--——----
FY 199§ i | } | 1 [ | i
OCT 1994 | Mi.E MOH 9814 300 MW 1 300.0 | 12295.2 1 11590.4 1 10739%.4 1 BBY9.8 1 2690.6 | 30.23
NOV 19954 | ! ] 12295.2 1 11626.9 1 10771.9 | 9249.4 1 2377.5 1 25.70
DEC 1994 1 ! | 1229%.2 1 11606.1 | 10751.1 1 8687.4 | 2918.7 1| 33.60
JAN 1995 | 1 1 12295.2 1 11559.686 1 10704.0 1 9469.9 1| 2089.9 t 22.07
FEB 1995 ! 1 1 12295.2 1 11530.7 ! 10675.7.1 9484.8 1 2045.9 1 21.%7
HAR 1995 ) | 1 12295.2 | 11487.9 | 10632.9 1 J9862.1 | 1625.8 ! 16.49
APR 1995 | MAE MOH 815 300 MW 1 300.0 | 12595.2 1 11681.6 1| 10826.6 1| 9935.1 ! 1786.5 1! 17.%8&
MAY 1933 1 1 I 12595.2 | 11627.8 | 10772.8 1| 10164.1 1 1463.7 1| 14.40
JUN 1995 | HAE TAENG §1-2 18+8 MW | 26.0 | 12621.2 1 11637.1 | 10782.1 | 9922.0 1 1715.1 1 17.29
JUL 1995 | ! 1 12621.2 1 11682.1 1 10827.1 1 10008.0 I 1674.1 1 16.73
AUG 1995 | t 1 12621.2 1 11693.3 | 10838.3 1| 10158.1 t 1535.3 t 15.11
SEP 1995 1| | ! 12621.2 11806.5 ! 10951.% | 10304.0 I 1502.5 1| 14.58
------------ l-----——-----———-------—---l-—-------—l-—-~-—----~l——--—~-----l-——-~—----l--------—-—|-~--~----l----—---
FY 1996 4 [} | ! { | | |
OCT 1995 | SABA YOI 21 150 HW | 150.0 | 127171.2 1 12043.7 1+ 11148.7 1 9557.9 | 2485.8 1 26.01
NOV 1995 | HAE HOH #16 300 HW | 300.0 | 13071.2 | 12365.2 I 11510.2 1 9933.4 ! 2431.8 ! 24.48
DEC 1995 | SB RENOVATION (1300} MW | 1 13071.2 1 12344.4 1| 11489.4 1 9329.9 I 3014.5 ! 32.31
JAN 1996 | BHUMIDLOL #su 178 HW 1| 178.0 |} 13249.2 1 12476.1 1| 11621.1 1 10170.2 1 2305.9 | 22.67
FEB 1956 ! SIRIKIT 44 125 HW | 140.0 | 13389.2 | 12556.3 t 11701.3 1 10186.3 t 2370.1 ' 23.27
FEB 1996 | LOWER SIRIKIT #1 15 MW& | | 13389.2 | 12556.3 1 11701.3 | 10166.3 | 2370.1 ) 23.27
HAR 1996 ! 1 1 13389.2 1 12502.3 1| 11647.3 1| 10591.4 I 1910.9 1 18.04
APR 1996 1 SADBA YOI #2 150 HW | 150.0 1 13539.2 12563.4 + 11708.4 10669.8 1 1893.6 ¢ 17.75
HAY 1996 | i 1 135%39.2 1 12517.1 t 11662.) 1 10915.7 1t 1601.3 | 14.67
JUN 1996 | ] | 13539.2 1 12504.4 1t 1164v.4 | 10655.8 I 18B48.6 | 17.35%
JUL 1996 1! | ! 13539.2 1 12528.4 ! 11673.4 1| 10748.1 1 1780.3 I 16.56
AUG 1996 ! | ] 13539.2 1 12556.7 | 11701.7 | 10909.3 | 1647.4 ! 'S5.1u
SEP 199¢ | ] 1 13539.2 1 12602.4 t1u27.4 1 11066.0 | 1616.4 1 14.01
POHER DEVELOPHENT PLAN POP-2
POWER SYSTEM PLANNING DIVISION SYSTEMS PLANNING DEPARTNMENT
CASE PDPB8O25SW ELECTRICITY GENERATIHG AUTHORITY OF THAILAND

LOAD WIGPLAN - JULY 1988 (DASE) RUN DATE JULY 18, 1988
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MAR 1996 | 1 | Leb.2 12502.3 1 11647.3 1 10591.4 ! .9 1

APR 1996 1 SADA YOI 82 150 HW 1 150.0 1 13639.2 | 1256%.4 & 11700.4 | 10669.8 | 1893.6 1 17.75%
HAY 1996 1 ! 1 13%39.2 1 12517.1 1 11Go2.1 1 10915.7 | 1601.3 ! 14.67
JUN 1996 | ! ! 13539.2 | 12504.4 } 11649.4 | 10655.8 | 184a8B.6 ! 17.35
JUL 1996 1 4 1 13539.2 | 12528.4 1 11673.4 1 10748.1 1 1780.3 ! 16.56
AUG 1996 | ] ! 13539.2 | 12556.7 | 11701.7 | 10909.3 I 1647.4 ! 15.10
SEP 1996 1 | ! 13539.2 | 12682.4 | 11427.4 1 11066.0 | 1616.4 t J4.61

POYEIl DEVELOPMENT PLAN PDP-2

POHER SYSTEM PLANNING DIVISION
CASE PDPBB025W

GYSTEMS PLANNING DEPAHTHENT
ELECTHRICLIYY GENERATING AUTHORITY OF THAILAND

LOAD WIGPLAR - JuLy 1988 ({DASE) RUN DATE JUuLY 18, 1988
TABLE 2 HONTHLY RESERVE HAHGIN
1 1 RATED | ACCUNMULATED CAPACITY ! I'LAK I RESEHVE UMAKGILN
IN-SERVICE 1 HAHE OF POWER PLANT b CAPACITY l----m-mmm e ... I GENERATIONI ==~ ...
[} I I INSTALLED | DEPENDADLE [N IREQUIREHENT |
DATE 1 1 (HY) 1 (HW) 1 {HH) | (HN) t (M) | (Hv ) | (i)
------------ l--—--—-------—--—~--------l------—---l-———-—-—--—l--—--—~—--~l-——----—~-’~~-—-------1---------|--—-----
FY 1997 [} ! ! 1 ! ! | !
OCT 1996 | SADA YOI &3 300 HW | 300.0 1 13839.2 1 13065.8 1 12210.4 | o2us.7 1 2860.1 | 28.02
NOV 1996 | HMAE HOK #17 300 MW 300.0 | 14139.2 ) 1335%6.2 ¢ 12%01.2 10606.¢6 2749.6 1 25.92
DEC 1996 1| | ] 14139.2 | 13353.5 1t 12494.4% | 9962.2 | 3391.3 t 34.04
JAN 1997 1§ ! 1 14139.2 1 13299.9 & i2444a.9 | 10859.9 | 2340.4 t 22.37
FEB 1997 | ! | 14139.2 | 13268.8 + 12413.48 | 10876.6 1 2392.2 1 21.99
MAR 1997 | i 14139.2 1 13214.8 ' 1234y, | 11309.2 1 1905.6 | 16.8%
APR 1997 | MAE MOl 816 300 HHW | 300.0 | 14449.2 | 13418.4 1 12%63.4 | 1139y3.0 + 2025.4 1 17.78
HAY 1997 | 1 ! 14439 .2 1 13372.1 1 12%17.1 1 11055.5 1 1716.5 1 14.73
JUN 1997 | | 1 14439.2 | 13359.4 1 12%04.4 1 11378.0 I 19Y81.4 ! 17.41
JUL 1997 1} | [} 14439.2 | 13383.4 1t 12528.4 1 11476.5 1 1906.8 | 16.62
AUG 1997 1 1 [ 14439.2 13411.7 1 125%6.7 | 11648.7 1 1763.1 | 1%5.14
SEP 1997 1| | ! 14439.2 | 13537.4 1 12602.4 1 11816.0 1 1721.4 ' 14.%7
------------ l—------—--—--------—---~---1---~------|--———--—--—1---—~-—--—-n¢—-—--—---n—----—---—-x---------|--~—----
FY 1998 1 H ! ! [ | ! !
OCT 1997 | NEW THERMAL 81 600 MW | 600.0 1 15039.2 | 14205.4 ! 13350.4 1 10879.4 3326.4 ! 20.58
NOV 1597 | HAE HOH #19 300 HW 1 300.0 1 15339.2 1 144996.2 1 13641.2 | 11306.08 ! 3189.4 | 28.21
DEC 1997 | | ! 15339.2 | 14493.5 1 1363u.5 1 10619.8 t 3873.6 | 36.48
JAN 1998 | I 1 15339.2 | 14439.9 1 13%84.9 | 11576.3 1 2863.6 ! 24.74
FEB 1998 | SRT #1 RETIRED 30 HW 1 -30.0 1 15309.2 1 14380.23 | 1342%.13 1 11594.6 | 2785%.7 ! 243.03
HAR 1998 1| ! I 15309.2 1 14326.3 | 13471.3°1 12055.8 | 2270.5 | 14.83
APR 1998 1| ! ! 15309.2 1 14244.9 1 13309.9 12145.1 1 2099.9 ! 17.29
HAY 1998 | ! 15309.2 | 14198.6 ! 13343.6 1 1242%.0 1 1773.6 ' 14.27
JUN 1998 | 1 1 15309.2 | 14165.9 | 1)330.9 1 12129.1 ' 2096.8 | 16.96
JUL 1998 | LOWER HAE PING #1-2 2X20 | 0.0 | 15349.2 1| 14249.9 1 13394.9 1 12234.1 1 201%.7 ' 16.a8
AUG 1998 1 ! 1 15349.2 1 14278.2 1+ 13423.2 4 12417.6 | 1860.6 ! 143.94
SEP 1998 | [ | 15349.2 | 144903.9 | 134%48.9 1 12596.0 t  1807.9 ! 14.35
------------ |---—-—----—-—--—--~-------l------————l-——--——-——-l-—-——————-—l——-——-—-—-1—~—-----—--|-—-—-----l——------
FY 1999 ! ] I 1 f | | !
OCT 1998 | NEW THTS]MAL 82 600 MW | 600.0 | 15949.2 | 15072.3 1 19217.3 1158%.9 1 Jq8u.4 ¢ 0.0y
NOV 1998 | SADA YOI a4 300 MW | 300.0 | 16249.2 1 19362.7 1 14%07.7 1 12041.1 1 3321.6 1 27.89
DEC 1998 1| ! ] 16249.2 1 15360.0 I  14505.0 | 11309.5 | 40%0.5 | 3%.81
JAN 1999 | NAH KHEK(1) 2X25 HHY | 120.0 1 16369.2 ! 15417.4 | 144%062.4 | 12328.1 | 3009.3 ! LH.00
FEB 1999 | NAHM KHEK(2) 2X35 HW | ! 16369.2 1 15586.3 | 14531.3 1 12347.6 1 3038.7 1 23.061
HAR 1999 | ! 1 16369.2 1%332.3 1 14877.43 1 120838.7 1 2693.6 1 19.42
APR 1999 | 1 | 16369.2 | 152%0.9 I 1449y%.9 1 12933.8 1 2317.1 1 17.92
HAY 1999 1 ! ! 16369.2 1 1%204.06 | 14349 .46 | 13231.8 1 1972.7 1 13.91
JUN 1999 | 1 | 163069.2 ) 15191.8 | 14336.0 1 12916.7 + 2275.1 1 17.61
JUL 1999 1| 1 | 16369.2 | 15215.3 t  14360.4 | 13028 .6 ! 2106.7 ! 1v.78
AUG 1999 | 1 ! 16369.2 1 15242.6 | 14307.¢6 1 13224.1 1! 2018 6 1 15.2¢
SEP 1999 1| [ ! 16369.2 1 15368.5 | 14513.5 | 13314.0 1 19Y53.u ' 13.%7
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POWER SYSTEH PLANNIRG DIVISION
CASE PDPBB0O25W
LOAD WIGPLAN - JULY 19B8({BASE)

TABLE 2 HONTHLY RESERVE HARGIN

POHER DEVELOPHENT PLAN

ELECTHICITY

PDP-~-2

SYSTEMS PLANNING DEPARTHENT
GEHERATING AUTHORITY OF THAILAND
RUN DATE JUuLY 18, 1988

1
IN-SERVICE |  NAME OF POWER PLANT
1
DATE 1
mmnermecceee [ cencca————— —— - - - -
ry 2000 1
OCT 1995
NOV 1999
DEC 1999
JAN 2000
FEB 2000
MAR 2000
APR 2000
MAY 2000
JUN 2000
JUL 2000
AUG 2000
SEP 2000

MEW THERMAL 83 600 HW
NAM CIERN #1-4 4X100 HW

0C?T 2000 NEW THERMAL 84 GO0 HW
ROV 2000
DEC 2000
JAN 2003
TEB 2001
HAR 2001
APR 2001
HAY 2001
JUN 2001
JUL 2001
AUG 2001
SEP 2001

B 81 RETIRED 200 HW
EW THERHAL' 85 600 HW

& to

|
[
1
1
i
|
[
[
t
|
i
t
FY 2001 1
t
!
i
1
[
i
!
t
1
!
1
1

RATED
CAPACITY

ACCUMULATED CAPACILTY

I o Vg g AU D el T p———

INSTALLED
(HW)

16969.2
17369.2
17369.2
17369.2
17365.2
17369.2
17369.2
17369.2
17369.2
17369.2
17369.2
17369.2

17969.2
17969.2
17769.2
18369.2
18369.2
10369.2
10369.2
18369.2
10369.2
18369.2
10369.2
18369.2

e e e e e e e e e N e b e e e e e s e e e - - e

—— -

DEPENDABLE
{HH)

16038.3
16443.7
16441.0
16387.4
16356.3
16302.3
16220.9
16174.6
16161.8
16185.3
16212.6
16338.5

17008.3
17013.7
16821.0
17337.4
17306.3
17252.3
17170.9
17124.6
17111.8
17135.3
17162.6
17280.6

151083.3
15580.7
15586.0
15532.4
15501.23
15447.3
15365.9
15319.6
15306.0
15330.3
15357.6
15483.5

16153.3
16158.17,
15966.0
16482.4

16451.3
16397.3
16315.9
16269.6
16256.0
16200.3
16307.6

16433.6

! PEAK |
| GENERATIONI
IREQUIREHENT!
i (HH)

12326.2
12810.4
12032.0
13115.8
13136.5
13658.9
13760.1
14077.2
13742.0
13861.0
14068.9
14271.0

13052.5
13565.3
12741.1
13888.7
13910.6
19463.8
14571.0
14906.8
14551.8
14677.8
14898.0
15112.0

RESERVE HARGIN
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DETAIL QOF TRANSMISSION SYSIEM EXPANSION PROGRAM
(AS OF JuLYy 1988)

Name of Transmission Lines Iength Nunber Voltage Conductor Commnissioning
No. and in of Size Date
_ Substations kin Circuit (kv) (MCM) 1Fiscal Year)

A. TRANSMISSION SYSTEM EXPANSION ASSOCIATED WITH GENERATION PROJECTS
A.l ON-GOING PROJECTS

HYDROELECTRIC PROJECT

A.1.1 Srinagarind Unit 5 Project (180 MW)
a) Srinagarind Switchyard Addition - - 230 - 1991
b) Sai Noi Substation 1/ - - 230 ~ 1991

—L6-

THERMAL POWER PLANT PROJECTS

A.1.2 Khanom 2nd Barge (75 MW)
a) Conversion of Khanom-Nakhon Si Thammarat-

Phatthalung-Hat Yai 2 from 115 kV to 230 kv - - 230 - 1989
b) Termination of 115 kV Hat Yai 1-Sadao Line

to Hat Yai 2 Substation 6 2 115 477 1989
{

A.1.3 Mae Moh Unit 8 (300 Mw)
a) Conversion of Mae Moh 3-Tha Tako Line

fram 230 kv to 500 kv (326) i 500 4x795 1989
A.1.4 Mae Moh Unit 9 (300 Mw)
a) Mae Moh 3 Switchyard Expansion - - 500 - 1990 ..
b) Tha Tako—-Nong Chok 212 1 500 4x795 1990 3,
[

Note : 1/ New Substation.

P
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DETAIL OF TRANSMISSION SYSTEM EXPANSION PROGIAM

Name of Transmission Lines Length Nunber Voltage Conductor Commissioning

No. and in of Size Date
. Substations km Circuit fkv) (MCM) (Fiscal Year)
A.1.5 Lan Krabu Unit 8 (25 Mw)

a) Lan Krabu-Phitsanulok 2 52 1 1y 477 1990
A.1.6 Bang Pakong Combined Cycle Blocks 3&4 (2x300 MW)

a) Modification of 230 kV Bang Pakong-Bang Phli (44.5) 2 230 2x1,272 1991
A.1.7 Mae Moh Unit 10 (300 Mw)

a) Mae Moh 3-Tha Tako (2nd Circuit)l/ 326 1 500 4x795 1992
A.1.8 Bang Pakong Thermal Power Plant Unit 3 (600 Mw)

a) Modification of Bang Kapi-Lat Phrao (10.4) 2 230 2x1,272 1992

b) Modification of Bang Phli-South Bangkok (15.9) 2 230 2x1,272 992

c) Bang Pakong Switchyard Expansion - - 230 2x1,272 1992

Subtotal 596 km (or 602 circuit-kilameters) and 1 New Substation

Note : 1/ Single Circuit on Double Circuit Steel Towers.

;. 98e4
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DETAIL OF TRANSMISSION SYSTEM EXPANSION IPROGIAM

Name of Transmission Lines Length Number Voltage Conductor

No. and in of: Size
. Substations __km Circuit (kv) (MCM)
A.2 PROJECTS IN SIXTH FIVE-YFAR DEVELOPMENT PLAN

HYDROEILECTRIC . PROJECTS
A.2.1 Pak Mun Project (4x34 MW)

a) Pak Mun I/ - Ubon Ratchathani 2 ] 70 2 s 477

b) Ubon Ratchathani 1 - Ubon Ratchathani 2 1/,2/ 25 1 15 477

c) Ubon Ratchathani 2 - Si Saket 2/ 65 1 15 477
A.2.2 Kaeng Krung Project (2x40 Mw)

a) Kaeng Krung!/ - Rajjaprabha 42 2 115 477

THERMAL POWER PLANT PROJECTS
A.2.3 New Cambined Cycle Blocks 1,2 & 3 (3x300 Mw)

a) Rayong 2 - Ao Phai 1 54 2 230 1x1,272
A.2.4 Nam Phong Combined Cycle Blocks 1 & 2 (2x105 Mw)

a) Termination of 115 kV Khon Kaen 1-Udon Thani 2

Line to Nam Phong Switchyard 3/ 6 4 115 477
b) Nam Phong - Khon Kaen 1 302/ N1 1/2 115 95 mn2
c) Temmination of 115 kV Ubolratana - Nam Phorxy
Junction Line to Nam Phong Switchyard 1 4 115 95 mn?

d) Nam Phong - Udon Thani (Rebuild) 78/ /(95) 1 115 477

Notes : 1/ New Substation.

2/ Line Stringing only.
3/ Relocated Substation.
4/ Construction on new Rights-of-Way.

Commissioning

Date

(Fiscal Year)

1993
1993
1993

1993

1991

1990
1930

19490
1990

{ alrg

XIp:
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DETAIL OF TRANSMISSION SYSTEM EXPANSION PROGRAM

2/ New Substation.
3/ Line Stringing.

Name of Transmission Lines Length Nunber Voltage Conductor Commnissioning
No. and in of Size Date
. Substations ki Circuit (kv) (MCM) (Fiscal Year)
A.2.5 New Krabi Lignite (75 MW)
a) Krabi Switchyard (Reconstruction) - ~ 115 - 1992
A.2.6 Mae Moh Unit 11 (300 MW)
a) Mae Moh 3 Switchyard Addition - - 500 - 1993
b) Tha Tako - Nong Chok (2nd Circuit)l/ 212 1 500 4x795 1993
A.2.7 Bang Pakong Thermal Power Plant Unit 4 (600 MA)
a) Ao Phai Substation Addltion - - 230 - 1993
b) Bang Pakong - On Nuch2/ 45 2 230 2x1,272 1992
A.2.8 Mae Moh Unit 12 (300 MW)
a) Mae Moh 3 - Mae Moh 4 1/,%/ 5 1 500 4x795 1993
b) Mae Moh 4 - Tha Tako (3rd Circuit)3/ 326 1 500 4x795 1993
Subtotal ! 889 km (or 1,122 circuit-kilometers) and 5 New Substations
Notes : 1/ Single Circuit on Double Circuit Steel Towers.

+ 2deg
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DETAIL OF TRANSMISSION SYSTEM IXPANSION ITROGRAM

Name of Transmission Lines Length Nusidwer Voltage Conductor Commissioning
No. and in ol Size Date
_ Substations km Circuit. _Akv) (mMcm) (Fiscal Year)

A.3 FUTURE PROJECTS

HYDROELECTRIC PRQOJECTS

A.3.1 Mae Taeng Project (26 MW)

a) Mae Taeng!/- Chiang Mai 2 45 1 115 477 1995
A.3.2 Llower Sirikit Unit 1 (15 MW) & Sirikit Unit 4 (125 Mw)
a) Sirikit - phitsanulok 2 118 1 230 1,272 1996
b) Termination of 115 kv Sl[‘lklt - Uttaradit Line
to Lower Sirikit Switchyardl/ 1 2 115 477 1996

A.3.3 Lower Mae Ping Units 1-2 (2x20 MwW)
a) Termination of 115 kV Bhumibol - Tak 1

Line to Lower Mae Ping Switchyardl/ 4 2 115 477 1998

A.3.4 Nam Khek Project (120 Mw)
a) Huai Ngaet 1 !/ - Huai Ngaet 21y 10 1 115 477 1999
) Huai Ngaet 1 - Lom Sak 40 2 115 477 1999

A.3.5 Nam Chern Project (4x100 MwW)
a) Termination of 230 kV Lom Sak - Khon Kaen 3 Line
to Nam Chern Switchyardl/ 3 1 230 1,272 1999

6]
Notes : 1/ New Substation. ,E
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A.3.6

A.3.7

A.3.8

A.3.9

A.3.10

A.3.11

A.3.12

DETAIL, OF TRANSMISSION SYSTEM EXPANSION PROGRAM

Name of Transmission Lines
and
Substations

Length
in
kin

THERMAL POWER PLANT PROJECTS

Mae Moh Unit 13 (300 MW))

a) Mae Moh 4 Switchyard Addition
b) Tha Tako Substaton Addition
c) Nong Chok Substation Addition

Mae Moh Unit 14 (300 Mw)
a) Mae Moh 4 Switchyard Addition
b) Tha Tako - Nong Chok (3rd Circuit) 1/

Mae Moh Unit 15 (300 MW)
a) Mae Moh 4 - Tha Tako (4th Circuit)2/

Saba Yoi Unit 1 (150 MW)
a) Saba Yoi 3/- Hat Yai 2

b) Termination of 115 kV Hat Yai 2 - Yala Line

to Saba Yoi Switchyard

Mae Moh Unit 16 (300 mMw)

a) Mae Mch 4 — Mae Moh 5 (1st Circuit)2/,3/

b) Tha Tako - Nong Chok (4th Circuit)

Saba Yoi Units 2 & 3 (150+300 MW)
a) Saba Yoi Switchyard Addition

Mae Moh Unit 17 (300 MW)
a) Mae Moh 5 - Tha Tako (Sth Circuit)l/

Line Stringing.

(OGN

New Substation.

Single Circuit on Double Circuit Steel Towers.

212

326

71

13

212

326

Number Voltage Conductor Conmissioning
of Size Date
Circuit (kv) (MCM) (Fiscal Year)
- $00 - 1994
- 230 - 1994
- 500 - 1994
- 00 - 1994
1 500 4x795 1994
1 500 4x795 1995
2 230 2x1,272 1995
2 115 336.4 1995
1 500 4x795 1995
1 500 4x795 1995
- 230 - 1996
1 500 4x795 1996

¢ 3%eq
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wtes : 1/ Line Stringing. i
2/ single Circuit on Double Circuit Steel Towers. =
3/ New Substation.

DETAIL OF TRANSMISSION SYSTEM EXPANSION PROGRAM

Name of Transmission Lines Length Nanber Voltage Conductor Commissioning
No. . and in of Size bate
. Substations km Circuit _(kv) (MCM) (Fiscal Year)
A.3.13 Mae Moh Unit 18 (300 MW))
a) Mae Moh 5 Switchyard Addition - - 500 - -1997
A.3.14 New Thermal Unit 1 (600 Mw)
a) Ao Phai 1 - Ao Phai 21/ 3 2 230 2x1,272 1997
A.3.15 Mae Moh Unit 19 (300 Mw)
a) Mae Moh 5 Switchyard Addition - - 500 - 1997
b) Tha Tako Substation Addition - - 500 - 1997
A.3.16 New Thermal Unit 2 (600 Mw)
a) Ao Phai 2 - Nong Chok 97 2 500 4x795 1998
A.3.17 Saba Yoi Unit 4 (30¢ MW)
a) Hat Yai 2 - Phatthalung 90 2 230 1,272 1948
b) Thung Song - Surat Thani 2/ (120) 2 115 266.8 1998
c) Phatthalung - Surat 1hani (via Thung Song) 208 2 230 1,272 1998
A.3.18 New Thermal Unit 3 (600 MW)
a) Ao Phai 2 Switchyard addition - - 500 - 1999
A.3.19 New Thermal Unit 4 (600 MW)
a) Ao Phal 2 Switchyard Addition - - 500 - 2000
Subtotal 1,790 kan (or 2,312 circuit-kilometers) and 9 New Substations |7
'Y '3
e . G
Notes : 1/ New Substation. © 5
2/ Line Dismantling Only. N

v -
(61N
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DETAIL OF TRANSMISSION SYSTEM EXPANSION I'ROGRAM

Name of Transmission Lines Iength Number
No. and in of
_ Substations km Circuit
B. TRANSMISSION SYSTEM EXPANSION PROJECTS
B.1 ON GOING PROJECTS
~B.1.1 Transmission System Expansion Project No.7 (Part A)
(1) Saraburi 2-Nakhon Ratchasima 2 120 2
(2) Bang Pakong-Chachoeng Sao 19 1
(3) Ang Thong 2-Ayutthaya 1 383/ 1
(4) Ayutthaya 1-Bang Pa-In (Reconstruction) (21) 2
(5) Ao Phai-Si Racha 5 1
(6) Conversion of Lampang 1-Lamphun 1-Chiang Mai 1-
Chiang Mai 2 from 69 kV to 115 kV - -
(7) Tha Tako-Takhli 2 & Reconstruction of
Singburi-Takhli 2 44/(45) 2/1
(8) Mae Moh 3-Phayao 114 1
(9) Tak 1-Mae Sotl/ 79 1
(10) Ban Phai Substationl/ and Line Termination 2 2
(11) Khong Substationl/ and Line Termination 2 2
(12) sam Phran 2 Substation;/ - -
(13) sawankhalok Substationl/ and Line Termination n 2
(14) Ang Thong 2-Doembang Nangbuat !/ 34 |
Notes 1/ New Substation
2/ Initially Energized at 115 kV
3/ Line Stringing Only
4/ Conversion of Substation Equipment from 69 kV to 115 kV only

Voltage

kY)Y

2302/
115
15
115
s

1154/

115
115
115
115
115
115
115
115

Conductor Commissioning
Size Date
(mMCM) (Fiscal Year)
1,272 1990

477 1990
477 1990
477 1990
477 1990
- 1990
477 1990
477 1990
477 1990
477 1990
477 1990
- 1990
477 1990
477 1990

§ ®3Eg
&1 XIpuscay
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DETAIL OF TRANSMISSION SYSTEM EXPANSION PI0OGRAM
Name of Transmission Lines Length Number Voltage Conductor Commissioning
No. and in of Size Date
_ Substations km Circuit _(kv) (MCM) (Fiscal Year)
[ .
{15) Nakhon Sahan—Salokbatl/ 44 1 115 477 1990
(16) Thalan 1-Phra Phutthabat ! 19 1 15 477 1990
(17) saraburi 4-Nakhon Nayok!’ 30 1 115 477 1990
(18) surat Thani-Ban Donl/ 17 1 115 477 1990
(19) Ayutthaya 2 Substation 1/ - - 6Y - 1990
(20) Addition of Transformer at Existing Substations - - - - 1990
(21) Reactive rower Compensation - - - - 1990
(22) Miscellaneous System Expansions - - - - 1990
B.1.2 Transmission System Expansion Project No.7 (Part B)
R (1) Upgrading of IGAT System Control Centre - - - - 1990
S
l — -———— - e——— —
Subtotal 583 kin (or 783 circuit-kilometers) and 11 New Substations
B.1.3 Other Transmission System Expansion Projects
(1) Nong Hanl/ - Ban Dung !/ 40 1 B 477 1990
(2) Second Central — Southern Tie Line
(a) Prachuap Khiri Khan - Surat Thani 350 2 230 1,272 1990
(3) Khon Kaen 3 1/ - Roi Et 115 2 230 1,272 1991
Subtotal 505 km (or Y70 circait-kilomelers) and 3 New Substation e ‘,
Note : 1/ New Substation o
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DETAIL OF IRANSMISSION SYSTEM EXPANSION PROGIAM

Name of Transmission Lines Iength Nunber Voltage Conductor Commissioning
No. and in of Size
_ Substations km Circuit __(kv) (MCM) Date
B.2 PROJECTS IN SIXTH FIVE-YEAR DEVELOPMENT PLAN
B.2.1 Transmission System Expansion Project No.8
(Tentative Program)
(1) Kalasin-Sakon Nakon 113 1 115 477 1992
-(2) Tha Tako-Bang Mun Nak_/ 51 1 115 477 1992
-(3) Narathiwat-Sungai Kolok_/ 48 1 115 477 1992
(4) Ban Na San Substationl/ - - 115 - 1992
-(5) Bang Pakong-Phanom Sarakhamd/ 52 1 115 477 1992
(6) Kabin Buri Substationl/ - - 115 - 1992
(7) Ao Phai-Bang Lamung (No.2) 22 1 115 477 1992
(8) Phatthalung-Ranot! 48 1 115 477 1992
(9) Chiang Rai-Thoengl/ 61 1 115 477 1992
(10) Aw.o' Charoen Substationl/ - - 115 - 1992
(11) Mae Moh 3-Lamphun 2 107 2 230 1,272 1992
(12) Chmphon—-Surat Thani Line Termination
to Lang Suan_/ 3 2 115 477 1992
(13) Buri Ram—Prakhon Chail/ 46 1 115 477 1992
(14) pPrachuap Khiri Khan—chunphon Line Termination
to Bang Saphanl/ 2 2 15 477 1992
(15) Hua Hin Substationl/ - - 115 - 1992
(16) Addition of Transformer at Existing Substations - - - - 1992
(17) Reactive Power Compensation - - - - 1992
(18) Miscelleneous System Expansions - - ~ - 1992
Subtotal 553 km (or 665 circuit-kilometers) and 12 New Substations r.?
g
Notes : 1/ New Substation. —_
2/ Line Stringing only. e

¢ «Fpuaccr
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DETAIL OF TRANSMISSION SYSIEM EXPANSION IROGHAM

Name of Transmission Lines Length Number Voltage Conductor Commnissioning
No. and in of Size Date
__ Substations ki Circuit _Akv) (MCM) (Fiscal Year)

B.2.2 Accelerated Transmission System Expansion Projects
(1) South Bangkok - South Thonburi 1/ -

Bangkok Noi Line (23.2) 2 230 2x1,272 1991
(2) sam Phran 1 - Samut Sakhon 1 -

Samut Sakhon 3 1/ Line 16.9 2 115 477 1991
(3) Hat Yai 2 - pattani Line Y0.0 12/ 115 477 1991
(4) Yasothon - Ubon Ratchathani Line 3/ (95.5) 1 115 477 1991
(5) Nakhon Ratchasima 2 - Buri Ram Line 120 2 115 477 1991
(6) Transformer Additions - - - - 1990-1991
(7) Reactive Power Compensation Equipment

Installations - - - - 1990-1991
(8) Miscellaneous System Expansions - - - - 1990-1991

Subtotal 226.9 I (or 363.8 circuit-kilometers) and 2 New Substation

B.2.3 oOther Transmission System Expansion Projects
(1) Tha Tako - Khon Kaen 3 300 2 230 1272 1592

Subtotal 300 km (or 600 circuit-kiloneters) b
(]

GRAND TOTAL (TRANSMISSION SYSTEM EXPANSION PROJECT) 5,442.9 ki (or 7,437.8 circuit-kilometers) and 43 New Substations -.’

Note : 1/ New Substation.
2/ single Circuit on Double Circuit Steel Towers.
3/ Line Reconductoring.
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Page 1

SENSITIVITY ANALYSIS OF BGAT PpP

The sensitivity analysis of BGAT PDP, formulated based on Working

Group's load forecast—July 1988 (Low Case), is considered as an alternative

PDP (88-02A).

The differences in the sequence of projects selected in the

alternative PDP campared to that in tha recommended PDP are classified into
4 categories as follows:

Cormeon Projects

3ang Pakong Combined Cycle 3locks 3-4 (2x300 My)
New Combined Cycle Blocks 1-2 (2x300 MW)

Nam Phong Combined Cycle Blocks 1-2 (2x105 Md)
Srinagarimd Unit 5 (180 W)

Lan Krabu Combined Cycle (Steam Turbine-50 M)
Mae Mch Units 10-11 (2x300 My)

Bang Pzxong Thermal Unit 3 (600 MW)

Krabi Unit 4 (75 Ma)

Pak M Units 1-4 (4x34 MW)

Kaeng Krung Units 1-2 (2x40 MW)

Mae Taeng Units 1-2 (18 and 8 MW)

Saba Yoi Units 1-3 (2x150 and 1x%300 MW)

Delayed Proijects

Projects Delayed Schedule
Bang Pakong Thermal Unit 4 (600 MW) 5 months
Mae Moh Units 12-19 (8x300 MW) 1 Year
Saba Yoi Unit 4 (300 Mw) 1 Year
Bhumibol tnit 8 (178 MW) 1 Year
New Thermal Units 1-3 (3x600 My) 1 Year
Nam Khek (l)and (2) 2 Years
-108-
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3. Accelerated Project

Sirikit Unit 4 and Lower Sirikit Unit 1 (125 and 15 MY¥) would
be accelerated for one year.

4. Noncormissiored Projects

Noncermissicned Prodacts Paglazed =
New Combined Cycle 2lock 3 (300 My) -
Lower Mae Pirg Units 1-2 (2x20 MY) Nam San and Nam “an

(2x26 and 2x16 My)
one year ahead in
commission

Nam Chern Units 1-4 (4x100 MA) -
New Thermal Units 4~5 (2x600 MA) -

List of projects of the Alternative PDP, LOLP and the camparison
of sequence of projects are shown in the following pages.

-109-
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Annendix 17
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Piga 4
COMPARISON OP PROJECTS
BASE CASE AND ALTERNATIVE PDP
Calendar {Month pppP 88-02 MW PDP 88-02A 7
Year (Base Case) {Low Case)
1988 txisting Capacity 6,894 Existing Capacity 6,894
1989 Feb | 2nd pPa 75 2nd PPB 75
Jul Mae Moh I8 300 Mae Moh 8 300
1990 Jun | Bang Pakong GT (3) 2x100 Bang Pakong GT (3) 2x100
Aug Bang Pakong GT (4) 2x100 Bang Pakong GT (4) 2x100
Sep | New €C. GT (1) 2x100 New CC. GT (1) 2x100
Oct | New cC. GT (2) 2x100 New CC. GT (2) 2x100
Nov | Nam Phong GT 4x35 Naam Phong GT 4x35
Dec Maa Moh $9 300 Mas Moh §9 300
1991 Jan | New CC. GT (3) 2x100 - -
Apr Srinagarind $5 180 Srinagarind ¢S5 180
Jun | 3ang Paxeng ST (3) 120 S8ang Pakong ST (3) 100
Aug | 3ang Pakcag ST (4) 160 3ang Pakang ST (4) 100
Sep | New cC. 37(1) 120 New CZ. 57(1) 100
Ocs | Zan Koatu C2.(ST) L) Len Xzabu CZ.(s7T) L)
Yew C2.37 (2) Lo New CZ.87T (2) 22
Dec Naa ?hcng ST 2x15 ¥aa Prang ST 2215
1552 Jan | Yew &Z.37 (3) 130 - -
Feb | Mz2e Mch {10 200 Mae Mch §10 320
Mar 3huzidol Reasvation (2x70) Shumidel Rencsvation (2x79)
May | 3ang ?akong TH 3 §00 Bang Pakong TH 43 630
Nov Kzadi ¢4 78 Krabl $4 75
1993 Feb Mae Moh #1l1 300 Mae Moh $11 300
May 3ang Pakong TH #4 600 - -
Aug North Sangkokx Renovatizn 1237.5) North Bangkok Renovation|(237.5)
Oct | “ae HMoh #12 300 Bang Pakong TH #4 600
Nov 2ak Mun $l1-4 4x34 Pak Mun #1-4 4x34
Cec Raeng Rrung $1-2 2x40 Kaang Xrung $1-2 2240
1394 Apr Vas Moh #l3 330 - -
Ocs Mag Mch 414 350 Mae Moh ¢ 12 3¢0
1995 Fed - - Lowar Sirikit ¢1 15
: - - Siri{kit #4 128
Apr | Mae Moh #15 300 Mae Moh $13 300
Jua Yas Tasng #1-2 18+8 Ma9 Tasng #1-2 19+8
Oct | Saba Yoi #1 150 Saba Yol 1 150
Nov | “ae Moh $16 300 Mae Moh {114 300
Deac South Bangkxokx Renovation (1,300) South Bangkok Renovation|(1,300}
1996 Jan | 3humibol ¢$8 178 - -
Pad | Lower Sirikit #1 15 - -
Sirikxit #4 128 - -
Apr Sada Yoi #2 150 Saba Yoi #2 150
May - - Mae Moh {18 300
Oct Sadba Yol #3 300 Saba Yoi {1} 300
Nov | Mae Moh $17 300 Mae Moh 916 300
1997 Jan - - Bhunib>ol #8 178
Apr | Mae Moch #18 300 - -
Oct New Theraul §1 600 Mas Moh W7 300
Nov | “aze Hoh #19 00 Nam San #1-2 - 2x26
Dac - - Nam Man $1-2 2216
1998 Apr - - Mae Moh $18 Jo0
Jul | Lower Mae Ping ¢#1-2 2x20 - -
Oct | New Therzal #2 600 New Therzal $1 600
Hov | Saba Yol #4 300 Mae Moh $19 300
1999 Jan | Nam Khek (1) 2x28 - -
Feb | Nam Khek (2) 2x38 - -
Oct | New Thermal ¢3 600 New Therhal #2 600
Nov | Nam Chern #1-4 4x109 | Saba Yoi #4 300
2000 Oct | New Thermal #4 600 tew Thermal §3 6co
2001 Jen | New Thermal 45 600 Nam Khek (1) 2x23
Peb - - Nam Khek (2) 2x33
Additional MW
(1988-2001) 11,910 10,054
Difference Base -1,8%6
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ANNEX 1

SCOPE OF WORK



ATTACHMENT 1
PIO/T #
PAGE _ OF

SCOPE OF WORK

BACKGROUND

The Government of Thailand is developing policies and quidelines
to encourage the participation of the private sector in power
generation. In November 1988 the Government established a
policy framework and in December the electric utility, EGAT,
developed draft procedures for cogeneration and small scale
generation. Larger scale private power generation is a Sseparate
but related issue that is under consideration and analysis. The
Government has requested USAID assistance on the cogeneration
guidelines and examination of the issue of large private power
producers.

CONSULTANTS

The Contractor will provide two consultants, an electric utility
expert and an energy policy expert, to provide the scope of work
described below.

SCOPE OF WORK

1. Analyze the policy statements and guidelines that are under
consideration by the Government (RTG) and utility (EGAT).

2. Work closely with the RTG and EGAT in the design and
initiation of development of a "private power program". This
will include options for key elements of such a program
including but not limited to (a) planning for the amount, type
and timing of private power plants and coordination with the
system expansion plan, (b) procedures for solicitation of
pProposals, (c) criteria and process for selection, (d)
contracting for private power including, if possible, model
power purchase agreements and purchase price methodologies, and
(e) implementation of private power projects including technical
interconnection, reliability and dispatchability issues.

3. Work closely with EGAT on analysis of potential technical
problems and technical constraints which are of concern to EGAT,
such as reliability and dispatchability. Identify options for
dealing with problems and constraints.



4. In collaboration with RTG and EGAT prepare workplan and
schedule for full development of a private power program
incorporating cogeneration and small scale generation.

5. Consult with RTG and EGAT on broader private power issues
including potential for and implications of large scale private
power generation; prepare guidance, workplan or related
documents if requested by RTG.

REPORTS

The consultants will prepare a final report of activities,
findings and recommendations for the RTG, USAID/Thailand and

ANE/TR/ENR.

REF: ATTACH1



ANNEX 2

PRESS RELEASE: PRIVATIZATION

L
\’})U



VATiop
2/17/8‘)

Govt approves pr
venture in electric

8y Dua_ngkamnl Chotlana

THE National Energy
Policy Committee has
n{)proved an ambitious
plan in which the private
sector will be invited to
participate in production
and distribution of elec-
tricity in what is
considered as the first
major decision on priva-
tization under the Cha-
tichai administration.

The committee, under the
chairmanship  of  [D’remier
Chatichai and holding a
Cabinct status, has also agreed
to push the Electricity

GenerminF _ Authority of
for-i

Thailand ts shares to be

listed on the Securities

Exchange of Thailand as part of

EGAT asked to seek listing on stock éXChange

its divestiture.

The move, initiated by the
prime minister, is aimed at
reducing the huge financial
risks shouldered by the

. electricity generating agency at

the time when it 1s heading
towards a period of major
expansion to meet the sharp
increase in energy demand.
The approval was striking

and unexpected since the |

EGAT's privatization plan was
not included in the agenda of
the meeting yesterday. This
cpisode might also shock
EGAT's officials, who have all

along cast doubts over.

privatiization. Furthermore,
nobody expected that the
decision would come this fast,
jumping over routine scrutiny
and procedure because the
national energy policy subcom-
mittee  previously  ordered

EGAT i3 submit its privatiza-
tion. plan for cousidsration in
March.

But concern is mounting that
the committee's decision might
Sﬁark a strong opposition from
the EGAT labour union, which
previously and successfully
rallied apainst the National
Pctrochemical Corporation’s re-
quest to sell electricily from its
new cogeneration facilities at
Mab Ta Put. )

NPC finally gave in, being
forced to agree to sell its
electricity through EGAT once
its operation comes on line late
this year. EGAT will stand to
earn B one per cent margin in
revenue from this agreement. It
is estimated that the value of
glectricity which NPC sells to

[ conTinucD PacE 24 |

ivate

Chatichal...s

pearheads the '

partial privatization move

Pisit...happy with decision



» »» Electricity

the downstream petrochemical companies will
amount to some Bt100 million a year.

In fact, the committee was intended to review
electricity development programmes towards the
end of the Sixth Plan, during which six projects
will be added to the EGAT's expansion
programme that will require the investment size
to jump from Bt85 billion to Bt133.10 billion.
This will double EGAT's assets, now standing at
851(2)8 billion, by the end of the Sixth Plan in
1992,

That huge amount of money was apparently
viewed as a burden to the government by most
committee members, who shared the opinion
that the money could otherwise be allocated to
other needed sectors, so they did not hesitate to
endorse EGAT's privatization. :

Dr Pisit Pakkasem, deputy secretary general
of the Mational Economic and Social Develop-
ment Board and a secretary of the National
Energy Policy Committee, said the private
sector, under the broad guideline, will be invited
to participate in either the cogeneration or joint

ventures of all the approved electricity
generating projects. ‘
He said the committee has assigned the

Finance Ministry, NESDB and EGAT to conduct
a joint study outlining details and procedures of
the private participation in the power generation
sector within 30 days. The Finance Ministry will
concentrate on EGAT's divestiture plan to float
shares in the stock market.

Dr Piyasvasti Amranand, director of the Office
of the National Energy Policy, supported the
privatization plan saying that privatization of
the power generation sector is the worldwide
prevailing practice, which helps increase the
production efficiency while reducing the
government’s financial burden.

He said projects that the private sector might
participate are thermal plants at newly-
discovered Saba Yoi lignite deposits in Songkhla,
the thermal power projects in the Eastern
Seaboard using imported coals as fuel, and the
thermal power units at Mae Moh, Lampang.

Projects that the private sector might not be
able to participate at the moment because of the

tedious negotiations that involve are the gas
turbine ' plants at Bang Pakong, Rayong,
Namphong in Khon Kaen.
_ Piyasvasti said the private investors have been
involved in the cogeneration process for quite
some time, sucq as sugar refineries. the scale of
which remains small because the refineries sta

opened for only four months a year. Only a smafi
amount of excess supply is sold to EGAT or to
other companies. :

Cogeneration is a process by which sequential

roduction of electricity and heat is generated
rom one fuel source for the purpose of
performing useful work. If cogeneration is
implemented by a private company, it can then
be considered a special form of private power
generation. .

A source said EGAT has been voicing objection
all along for the privatization of the agency,
arguing that the private participation will not
efficiently be worﬁed out largely because the
Thai investors lack adequate financial and
technological support. The government's green-
light, EGAT viewed, will open a wide door to
foreign participation. hence biting into prfits of
the agency at the time when the agency is
subsidizing the clectricity bills in the upcountry.

EGAT only agreces to private participation at
the cogeneration level, but not at other levels, at
least at this particular juncture. Still, the agency
nas come up with four forms cf privatizations,
yet to be presented for official endorsements:
cogeneration, build own operate transfer (the
private sector sets up its own power generation
operation), partial divestiture of EGAT’s shares,
EGAT's setting up a subsidiary in which private
participation is invited. .

Pisit said the committee has also agreed to
reduce the electricity bills by 10 per cent for
manufacturing plants located within the
designated industrial estates for a eriod of five
years. Exception will be made for the industrial
estates situated in Bangkok, Nonthaburi, Samut
Prakarn, Samut Sakhon and the Eastern
Seaboard. . .

EGAT in fiscal 1988 posted Bt108.39 billion in
assets and a net income of Bt7.06 billion. The
agency has the generating capacity of 6,896,845
kilowatts from 33 power stations.


http:Btl08.39
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PROPOSED MODIFICATIONS TO

REGULATIONS ON THE PURCHASE oF ELECTRICITY FRoOM INDEPENDENT POWER PRODUCERS

(For power generated from residue fuel or cogeneration only)

THE NATIONAL ENERGY POLICY OFFICE

February 1989



At the National Energy éolicy Committee (NEPC) meeting on October
24, 1988, the Committee approved a policy guideline that would allow the
private sector to generate and sell electricity to the electric utilities. The
committee also established a time frame for the implementation of the policy
guideline. The first step was to establish, by the end of 1988, regulations on
the purchase of electric power generated from residue fuels or cogeneration

processes from private power producers,

A draft of the regulations, which has now been completed, was a joint
effort between the Electricity Generating Authority of Thailand (EGAT), the
Hetropolitan Electricity Authority (MEA), and the Provincisl Electricity
Authority (PEA). The major points covered in the regulations include the
éncoursasgement of private sector participation in power generation, the
eéncouragement of increasing the use of primary energy by-products and the
improved efficient uti.ization of primary energy in power generation. The
regulations also specifv the characteristics of the electricity generation
Process, the procedures for the sirchase of electricity from cogeneration or
residue power producers and the criteria for establishing purchase prices,
The draft regulations will be discussed in a technical conference to provide an
opportunity for comment before the final reguleations are issued. The target

date for tinal regulations to be published is March 31, 1989,

Applications for the sale of electricity by cogeneration or residue
power producers to the electric utilities will be accepted three months after
the officisl énnouncement of the regulations and for such period after that
date wuntil the amount of pover offered to the electricity authorities equals
the amount solicited. EGAT will issue solicitations for such power on an annual
basis. EGAT will reguest 300 MW {n its tirst solicitation. The applications
submitted will be reviewed by EGAT, coordinating with MEA and PEA, with

recommendations presented to the NEPC,

-2-
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(SAMPLE)

ANNOGUNCEMENT

Reference : REGULATIONS FOR THE PURCHASE OF ELECTRIC POWER FROM PRIVATE
COGENERATION OR RESIDUE POWER PRODUCERS

Following the National Energy Policy Committee (NEPC) resolution to
promote energy efficiercy through the generation of electricity from the
efficient wutilization of residue fuels or cogeneration processes and NEPC
review, the electricity authorities have established regulations and procedures

for the purchase of electricity from such power producers.

The Electricity Generating Authority of Thailand, in conjunction uith'
the fletropolitan Electricity Authority and the Provincial Electricity
Authority , hereby announces that private entities interested in selling
electricity to the electricity utilities are required to follow the procedures

and guidelines 8s per the attached announcement.

Effective on .............. c et e e e e

Date of announcement ettt et e
(Mr. Psopat Chavanslikikorn)

The Electricity Generating Authorit, of Thailand

(Mr. Anent Atilaksana)
The Metropolitan Electricity Authority
(Mr. Veers Pitrachart)

The Provincisl Electricity Authority

-3- .



REGULATIONS FOR THE PURCHASE OF ELECTRICITY FROM COGENERATION OR RESIDUE

POWER PRODUCERS

Definition

A, The objectives of purchasing electricity from cogeneration or
producers

B. Characteristics of cogeneration or residue powver producers
C. The standard requirements of privately owned power systems
0. Power purchasing procedures

E. Criteria for power purchase

F. Purchasing point

G. Expenses of cogeneration or residue power producers

H. Criteria for determining the purchase price

I. Terms of payment

J. Damage to electrical systems

Attached Application form for the sale of electricity

residue



REGULATIONS FOR THE PURCHASE OF ELECTRICITY FROM
COGENERATION OR RESIDUE POWER PRODUCERS

Definitions

' Cogeneration or Residue Power Producer® (CR) refers to an entity which gener
and sells electricity in accordance with the standards of power generating

processes as stated in B.

"Electricity Authorities® (EA) refers to
The Electricity Generating Authority of Thailend (EGAT)
The HMetropolitan Electricity Authority (MEA)

The Provincial Electricity Authority (PEA)

A, Objectives of Purchasing Electricity from Cogeneration or Residue Pover

Producers
are as follows
1. To encourage greater private sector participation in power generation.
2. To encourage the utilization of primary energy by-products in the
generation ot electricity.
3. To stimulate more efficient utilization of primary energy for pouver
generation.

6. To meet the nation's growing needs for generating capacity.



B. Characteristics of Cogeneration or Residue Pover Producers

The Electricity Authorities will buy fronm the following categories of

pover producers, subject to the limitations describeg later in these regulations:

1. Electricity generated by utilizing renewable, wvaste or recidue
fuel from facilities sized less than 50 MW, Renevable, wvaste
and residue fuels include but are not limited to agricultursl
waste (cuch as sugar and rice harvesting and processing products)
dendrothermal projects, vood, municipsl garbage biogas, hydro,
vind and any other fuel except oil, coal, lignite or natural
sac. Electricity generated using oil, gas cosl or lignite
from these renevable, waste and residue tacilities will also
be purchased under thece regulations provided that generation
from recsidue or waste fuel represents at least 33 percent of

the annual generatijon of kilouatthours at the facility,

2. Cogenerated pover from facilities using any fuel where the
ratio of usefuyl thermal output (thermal énergy made avajilable
for use in &ny industrial or commercial process, or used in any
heating or cooling application) to total e€nergy output is no less

than 10 percent on an annual bacis,

C. The Standard Requirements of Privetely-Ouned Power Systems

Cogeneration or Residue Power Proaucers vishing to generate and
distribute electricity to the state-owned electricity utilities are requireg to
sbide by the established safety standards. In egddition, their powver lines, when
connected to the public utility system, wmust adhere to the technical
specifications as set by esch  electricity authority Bccordingly,

Interconnection reguirements are 8ppended to these regulations.



D. Power Purchasjng Procedures

The procedures for purchasing electricity from Cogeneration or

Residue Power Producers are as follows:

1. CRs wishing to sell electricity to the electricity authorites must
submit their epplications at the Electricity Generating Authority of Thailand’s

hesdquerters at Tambon Bangruey, Amphoe Bangruey, Nonthaburi Province.

2. In addition to the application form, other documents detailing the
following information are also required

2.1 The juristic entity registration and the prospectus.

2.2 Naps showing the location of the plant and its layout.

2.3 A description of the power generating site.

2.4 Detsils of thermal utilization in the production process of the
plant and the characteristics of the power generation
process,

2.5 Descriptions of detsils of electricity generators, prime movers
and their technical specifications.

2.6 Single line diagrams and metering end relaying diagrams
illustrating how the plant is to be connected to the public
power systenm,

2.7 The smount of power consumption and the proposed procedure
for supplying power into the public power systenm.

2.8 The number of power generator operators the facility will
employ, and the requirements for operator educational levels and

engineering licenses.

3. The result of the application will be announced within 60 days after

the submission of all the required documents,

0
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4. EGAT will make the standard contract attached to thece regulsestions
available to CRs approved to sell electricity to the EA. CRs may, at their
option, negotiate non-price terms of the standard contract with EGAT to cuijt the
requirements of the facility. CRs approved to sell electricity to the EA are

required to sign g contract with EGAT within one year after the date of approval.

E. Criteria for Power Purchase

The criteria for purchasing electricity from the CR are established

as follows:

1. EGAT will be the sole purchaser of electricity. unless the CR,
EGAT and MEA or PEa as appropriste agree othervise.

2. The electricity authorities will purchase electricity from
facilities that meet the characteristics of a CR 8s described
in Section B in an amount up to the amount solicited,

3. CRs may not sell electricity to the electric authoritijes
without a contract for the sale of that power,

4. The CR is required to submit permits for plant
congtruction. equipment installation, and electricity production
and distribution no more than eighteen months after the signing of
the contract.

In the event more electrical capacity is offered to the

o

electricity authorities than the amount solicited
(300 MW in its first solicitation), the electricity
authorities reserve the right to select thoce CR proposals

thet best meet the requirements of the electricity authorities,

6. The electricity Buthorities retain the right to inspect the
CR's electricity distribution eauipments and to
request the correction of defective equipment if does not

meet the requirements of these regulations,

-8~



F. Electricity Purchasing Point

The purchasing point is designated as the connecting point between

the CR's lines and the main public power system,

6. Expenses of CR

The total cost of connecting power to the main system, namely,
the costs associated with electricity distribution, metering,
safety measures, and additional operating expenses incurred

Dy the electricity authorities must be incurred by the CR.

2. Equipment inspection costs.

The CR is required to pay all inspection costs

85 ctated in E.7, whether the inspections are prescribed by

the electricity authoritjes or requested by the

CR. The CR is required to pay for such costs within 30 days of

receiving payment notification from the electricity authorities,

H. Criteria for Deterimining the Purchase Price

Prior to its sclicitation for purchases of electricity from CRs, EGAT
will establish a level for capacity payments to projects -accepted in that
solicitation. The Jeve] of capacity payments will be established based on the
estimated capacity costs of new generation units planned by EGAT in the time
ceriod covered by the sclicitation , For the purpose of its first solicitation,
the level for capacity payments vill equal 2640 Baht per Kilowstt »er year. The
capacity value, in kilowvatts, wvill be allocated in a manner shown in the

capacity payments section below.



The energy price will be announced on a vyearly basis, and vill
commence on the first day of each calendar vear. The calculation vill be

performed in & consistent manner each year,

During the peak and paertisl load periods, the price wilj pe

calculeated by adding 25% to the aversge energy costs and
operating and maintenance costs incurred by EGAT's thermal

power plants during the prior ti{scal year.

During the lignt load perivd, the price will be calculated

by adding 25% to EGAT's aversge energy cost incurred by EGAT's

thermal power plants during the prior fiscal year.

If, however, EGAT estimates that the energy costs it will avoid by
purchasing from cogeneration and residue plants in the calendar year exceeds
the wvslues cpecitied above, then EGAT will pay CRc the energy costs it
estimates it will avoid by purchasing from such facilities for the calendar
yeur, EGAT shzll provide its sstimates of the energy costs it will avoid and
the details of its calculation to the National Energy Policy Committee for
review prior to each calendar vear. Such avoided energy costs will be
calculated on a bahts per kilowatthour basis for Peak, Partial peak and Light

Load Periods.

Capacity Payment

The Annual Capacity Velue of the ternm of the agreement will equal

Eaht per Kilowatt per year (2640 Baht for the first solicitation).
(Explanatory note the ennual figure of 2640 baht proposed for the f{rst
solicitation is equivalent to 220 beht per Kilowatt per month ; o8ttachment A

outlines the method used to derive this figure.] The Monthly Capacity Value

-10-



will equal the Annual Capacity Value multiplied by the Honthly Ratio for each
month, where the Monthly Ratio is EGAT's Peak electric demand for the
corresponding month jin the prior year divided by the sum of EGAT's tuelve

monthly peuak electric demands for the prior year.

The monthly capacity peyment for the term of the agreement will equal
the Monthly Capacity Value multiplied by the Net Dependable Capacity of the

facility. The Net Dependable Capacity of the facility shall be defined as the

lesser of
(i) The Monthly Stated Capacity i or
(ii) Monthly Peak Capacity minus [10% x (Monthly Stated
Capacity minus Monthly Peak Capacity))
vhere

flonthly Stuted Capacity is the amount of dependable capacity that the
CR intends to provide to EGAT. The CR will specify Honthly Stated Capacity in
kilowatts for each month in the year at the time of contract signing. The CR
may respecify Monthly Stated Capacity at three year intervals following the

contract signing based on the actual experience of the facility

flonthly Peak Capacity is equal to the sum of : (i) .7x [Peuk Period
kwh deliveries in month/ (.8x hours in Peak Period in month)]; ana (ii) . 3x
[(Partial Peak Period kwh deliveries in month/ (.8x hours in Partial Peak

Period in month)].

EGAT may opropose allocation tectors other tiian 70% Pesk Period and

30% Partial Peak period in subsequent solicitations.

-11- \Q'



The energy and capacity payments described above shall be incressed
by a percentage value (loss factor) equal to the estimated reduction in system
losses that the CR will provide. The loss factor tor CRs delivering power to
the transmission or subtrancmission systenm (above 15000 votts) will be 4.30% in
1989. The losc factor for CRs delivering at distribution voltages (at or below
15000 votts) will be 10.38% in 1989. [Explanatory note : attachment B shows
EGAT's tabulation of transmission and distribution losses; the 1987 values have
been used in this proposal.] EGAT may hovever, conduct a loss study for any CR
that it believes wvill reduce losses by less than these locs factors. If the
loss study <shows a lower valuc of loss reduction then EGAT may employ such
lower losc factor. The loss factor will be adjusted annually besed on EGAT,
MEA and PEA average transmission, subtransmission and distribution losses for

the prior year.

e e il R g

Peek _and Partisl Peak

Purchase Price = (Energy Cost + Operating Costs + Maintenance Cost

of EGAT's thermal plants) + 25%

Light Loa

Purchase Price = Energy Cost of thernmal plants + 25%

Note that the 3 periods are

Peak 18.30-21.30

Partial Peak . 08.00-18.30

Light 21.30-08.00
-12.


http:21.30-08.00
http:08.00-18.30
http:18.30-21.30

I. Jerms of payment

Hontnly payments for the purchase of electricity will be made within

30 days upon the receipt of payment notifications.

J. Damages to the main power system

The CR will be held responsible for all damage done to their own
power system if the cause of damage originates from within their own plant.

The CR vill alco be held responsible for all demage done to the main
Public power system if the damage is caused by the CR's operating error

or by e teilure of the CR's own equipment.
Note  Any CR wishing to purchase electricity trom the electricity authorities
must tollov the normal Procedures established by the euthorities for sll

prospective users. The purchase price from the electricity authorities is the

same as for other customers.

-13-
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Form EGAT RF-1 Receipt No,.....
Economic Policy Division Date Received

...........

The Electricity Generating Authority of Thailand Signed

(Receiver)

APPLICATION FOR ELECTRICITY SALE

Address ................ .

Date........... Month............ Year........

Name ......... e e, caee. Age L. Nationality ............

Race .......... ««. Home address number ..... ceaeas Trok/Soi ..... e e
Province ....., ettt et e, Telephone number ................. Cereaeana .
I am submitting the application in the capecity of ........... Ceeeaa.
Neme of the company ........ i e et et ettt et e, Chee e
Headaquaters address ........... e e it a e, Telephone number ....... ..
Plent location ...... ceeraaan et Ceie et Telephone number ..,......

I hereby submit this spplication form for the sale of electricity to
the state electricity authorities. The following additional documents are

Bttached.

1. The Jurictic entity registration and the prospectus

2. Maps showing the locetion of the plant and itsllayout.

3. A description of the power genersating site.

4. Detsils of thermsl utilization in the production process of
the plant and the characteristics of the power
generation process.

5. Descriptions of details of electricity generators, prime

movers and their technical specifications,
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6. Single line disgrams and metering and relaying dicgrams
illustrating how the plant is to be connected to the
public power system.

7. The amount of power consumption and the Pi~oposed

procedure for supplying power into the public pover system,

8. The number of power generator operators the facility will
employ, and the requirements for operator’s

educationa]l levels and their engineering licenses.

I hereby certify that the above information and the documents

attached are true and correct.
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Attached documents

Descriptions of Details of Electricity 6enerators

and Prime Movers

1. Power generator

- Type of electricity generator - frequency (Round per minute)
- Cepacity (Kilowatt per unit) - Powver factoer (%)

- Rated Voltage - Engine condition

- Rate Current - Manufacturer

- Rotation (Round per minute) - Seriml number

System (phase, line number)

2. Prime mover
- Type (combustion, thermsl ges turbine, steam turbine)
- Horse pouer
- Rotation
- Fuel (Diesel, natural gas, etc.)
- Number of piston or stage

- Engine condition (%)

- Menutacturer

Seriel number

Detail of the Safety Systenm

1, HNetering and safety equipment

- Amp. HMeter - Fuse

Volt meter

Cut-out

Demand meter Circuit Bresker

Reley

Frequency Bnd Kilowstt hour meters

-16-



(Sample)

(EGAT Trademark)

THE PURCHASE PRICE OF ELECTRICITY FROM

COGENERATION ON RESIDUE POWER PRODUCERS

Hith reference to the regulation for the purchase of electricity from
Cogeneration or Residue Power Producers, the Electricity Generation _Authoriry

of Thailand will buy electricity, during the 1989 fiscal year, based on the

folloving rates.

A. Energy price
A.1 During the peak load period 00.80 Baht/kwh
A.2 During the partial peak load period 00.80 Baht/kwh
A.3 During the light load period 00.75 Baht/kwh
Capecity Price 220 Baht/Kw/month

The ebove prices are eftfective es of October 1, 1988.

Annouricement dste : September 30, 1988

(Mr. Paophat Chaovanalikikorn)

Genersl Mznager

75
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Attachment A:
Method for Derriving

Avoided Capacity Cost

Source: PDP £8-02 p 35-36 Summary of Sourcec of Finencing 19g9

Conmitmente

Bang Pakong Combined Cycle Blockd (300 MW) $198.25 million V.S,
Bang Pakong Combine Cycle Blocké (300) 169.96
Krabi Lignite Unit ¢ (7s) 119.72
Nam Phong Combined Cycle Blocks 1-2 (210) 167.50
Meze toh Unit 1} (300) 251,33
Len Krabu Combined Cycle (steam turbine) (50) 50.08
New Combined Cycle Block 1 (300) 207.52
New Combined Cycle Block 2 (300) 170.58
New Combined Cycle Block 3 (300) 187.09
Eang Pakong Thermal Unit ¢ (600) 412.39
Total 2735 MU $1934.36 million

Aversge cost/KW = § 1,934.36 million/2,735 KW = $707/KW
Per Thailend Fower Tariff Structure study, a 12% annuity over 25 years {s used,
oi* 8.1275 annusl factor. Adding operation and maintenance cost to this (note no

texes in calcuiation) gives about a 15% annual charge rate.

$707 x .15 x 25 Bsht 12mo/yr = 220 Bsht/kw-month

dollar

Operation and Maintenance - 1988 ° Other Generating Expenses”/Installed MW

2,593,000,000 Baht/6,894,200 kw

376 Baht/kw-yr
Operation end Meintenance /Cepecity cost = 376/(220x12) = 14.2%

Annual charge rate = ,1275 x 1.142 = .146, or spproximately 15%
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LEVEL @ GENETATION, TIANSMISSION AD DISTRIBUIION LOGSES

! asanog

I[°1°A-2088 dad

Energy Generating losses|Tranamlssion and Distribution losses Total Losses
Year Generation Substation lousesl/ (MEA and [1A) (EGAT MEA and PEA)

(Gn) Grh 3 Gih 3 Gl 1 Gh 2
1980 14,753.73 590.45 4.00 583.95 3.9% 845.13 5.73 2,019.52 15.69
1981 15,959.97 612.29 3.84 842.06 5.28 870.24 5.45 2,324.59 | 14.57
1982 16,601.95 602.49 3.57 917.49 5.43 870.52 5.16 2,390.49 | 14.16
1983 19,066.30 659.05 J.46 901.17 4.73 1,157.17 6.07 2,717.38 | 14.25
1984 21,066.44 830.10 3.94 93i.63 4.42 1,336.86 6.35 3,098.58 | 14.71
1985 23,356.74 |1,022.81 4.38 [1,167.20 5.00 1,392.43 5.96 3,582.44 | 15.14
1986 24,779.53 |1,010.03 .4.08 1,335.38 | 5.39 1,483.63 5.99 3,829.04 | 15.45
1987 | 28,193.16 |[1,154.68'| 4.10 [1,211..46 4.302/ |1,714.43 6.08 '| 4,080.52 |.14.47

§39507 uorinqraisiq / uoissIwsuURI]

‘g luswyoey vy

Notes ¢+ 1/ Including MEA and PTA Sub-Transmission, strect lighting, mining and construction used,
: 2/ Reduction of about 1 percent transmnission loss was duc to the comnissioning of
Mae Moh-1ha Tako 500 kV line (4x795 MM ACSR conductor per piase), which is being
energized at 230 kV: the installations of reactive power compensation equipment such as
static VAr control (SVC) at Chumphon and shunt capacitor banks.



Policy No. 10
Sheet 1

0267C
MASSACHUSETTS ELECTRIC coMPaANY

REQUIREMENTS FOR INTERCONNECTION OF QUALIFYIN
SMALL POWER PRODUCERS AND COGENERATORS WITH
MASSACHUSETTS ELECTRIC COMPANY

Any Small Power Producer or Cogenerator ("QF") wishing to

interconnect with the Company's electrical distribution system must
neet the requirements set forth in thig Policy before the Comzany
will intsrconnect with the QF. Ofce interconnectad, the Company
may disconnect from the QF if the QF devarts fronm this colicy's
fequiraments. The QF must return to full compliance with this
poiicy prior to reconnecting.

I. To prevent inadvertent and Unvanted re-energizatign of a
dead Company line or bus, the QF must install and maintain the
following equipment:

A. A circuit breaker must be installed to isolate the QF'g
generation from the Company's system whenever the Company
side of the interconnection is dead. a voltage
transformer must be connected either phase to phase, or
phase to ground, on *:he Company side of the circuit
breaker. The voltage transformer nmusk supply an
undervoltage relay that will oben the circuis Dreaker when

voltage is at 75% or less of normal voltage and prevens
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Policy MNo. 10

Sheet 3
the circuit breaker. They shall supply a synchroscope
monitoring the Primary system that must be energized
before the Circuit -breaker can be closed,
Non-directional overcurrent relays supplied by current
transformers in the generator Circuit muss be installed
with a Setting suitable to detect an out-of-phase
connection. 7The relays shall be designed to trip the

Ccircuit breaker,

voltage. aAlso, it must be capable of interrupting t he
Clrrent produced when the generator, at full voltage; is
Connected to the Company's line 180° out of phase, which
fay preduce more current than @ short circuijt,

This Paragragh II shall no- acaly to Qrs OPerating
induction generators,

To detect ard prevent ground faults, the QF must install
and maintain the following equipment:

FOor interconnections having a transformer between the
Generator and the Company with an ungrounded winding at
tke Company voltage, a voltage transformer must be
installed ard connected phase to ground on the Cempany
sice of the transformer or the Ccmpany side of a circuin
breaker. Tha voltage transformer must be rated for tkhe

Circuit phase to Phase voltage, ang have a loading

resistor to prevent Eerroresonance. This may be the sanme



Palicy Mo. 10
Sheet ¢
voltage transformer used under paragraph IA. One
undervoltage relay and one overvoltage relay suppliad by
this voltage transformer must be installed to detect
ground faults and trip the appropriate di:cuit breaker, as
under paragraph TA. The voltage relays must have tize

delay. The requirements of thisg baragraph TIIA shall nos

For ‘interconnections havirg a transformer Cetween the
generator and the Cempany with a greunded winding at the
Ccmpany voltage:

(1) Three Phase Interconnection: a stucdy rnust be
performed to determine whether a voltage or a current
methed of ground Faul- detecticn mus: be used.

(ii) Single 2hase Inte:connec:icn: No special croung
fault detection method is needed as it is provided under
pParagraph IA as dead lire detection,

For interconnections having no transformer tetween the
generator and the Company:

(1)480/277V Systems: A voltage transformer must be
installed on each phase connected Dhase %o ground with an
undervaltage relay on each transformer. The relavs shall
be cdesigned to trip the appropriate Circuit breaker 3izar
a time delay.

(11)208/120V Systems: An undervoltage relay must te

installed on each phase connected pPhase to grourd. Tkhe
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relays shall be designed to trip the appropriate circuit
breaker after a time delay.

(1ii) 120/240v Single Phase Systems: When the generator is
240V, two undervoltage relays must be installed and
connected from each side to ground. When the generator isg
120V, one undervoltage relay must be installed and
connected to the same 120V side as the Senerator. These

relays shall be designed to trip the appropriate circuit
breaker after 2 tine delay,

D. This Daragraph IIT shall not amoly to Qrs cter

irduction generators.
IV. To prevent frequency outside permissible limits, tre QF shall

Lnstall and maintain the following equipment:

A. A voltege transformer with 115V or 120V normal outout,
connected to either the generator voltage or the Company
voltage, must be installed to supply an underfrequency
relay and an overfrequency relay. These relays shall be
designed to trip the appropriate interconnection circuit
breaker after a time delay. The permissible linits ara
aPproximately 59Hz to 61Hz.

The frequency relays are not expected to operate
while the Qr is interconrected with the Company. Thay
should not be ccnnected to the generator side of the
circult hreaker used for Synchronizing.

3. Irduction generators do not require frequency relays,

V. To prevent voltage generated gutside Permissible limits, the QF
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B.

C.

D.

Policy MNo. 10
Sheet 7

is single phase, the voltage measurement will be made on

the phase useg by the generator,

No voltage transformer Is needed when the interconnection
is at 120v.

The voltage relays must be frequency compensated to have
the same calibration at frequencies 30Hz to 9QH=z.

An undervoltage relay must be installed for induction
Geénerators, but the overvoltage relay is not required,
The urdervoltage relay is not ordinarily required for
irduction

generators having a Capacity of 30KW or less.

VI. Additional Information ang Requirements:

A.

B‘

C.

The Cecmpany M3y require the QF to discontinue generating
or to disconnect from the Company's system whenever othar
Clstcmers ccmplain atouyt pPoor elactrical servjce and the
Company believes that the QF's generation may be the
Ccause. Interconnection may be resumed when it is
determined that the QF has not caused the condition or
when the QF has taken Ccorrective action satisfactocy to
the Company.

The Company will assist communication companies in
determining the source and type of interference caused bv
the QF interconnection with the electrical Circuit,

The Ccmpany shall have the right to automatically rec lose
circuit breakers after they have tripped open without
determining whether the QF is keeping the Circuit

energized.
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(ii)The anticipated voltage tegulation wiy] be
objectionable to other Customers,

(1ii)The anticipated barmonic deneration angd wavefornm
distortion Wwill affect communication facilities,

(iv) The limits of toleration for flicker, vo ltage
reghlation ard waveform distortion, as defineg ov

aDDropriate Standards, have already been reached on tre

The QF must not reduce the reliability or the power facter

Circuit below the level that existeq 2rior Lo the

[0}
rn
o
{1

ot
QF's interconnection.

The Cempany shall have the right to review and approve t ha
interconnection Plans and the Specifications for equicment
Proposed to be used by a QF before effecting an
interconnection.

Before the initial interconnection and as required
thereafter, the Company shall have the right to Calculaste
or check the re lay settings andg elther test nr witrnegcs “he
testing of the relays. The relays muse be tested EY tha

QF on a periodic basis, not lesg than once every four

vears,

The QF must not add generators or féplace generators wisn



requirements. The "QF may, however, reduce gereraticon
without notice.
The Company May transfer the distribution Circuit to a

different Substation, change voltage levels or yse the

the QF with notice.

The QF muss csordinate itg Protective relaying with the
Protective devices on tkhe distribution Circuis, arg ig
Necessary, install special relavs ang cemauaication, such
3s pilot wire protection.

The QF must Provide protection for its eGQuipment ang
remove all fauylts from the Comzany Circuit in 3 nannar
that coordinates with the circuit Pretecticn, rhe QF
shall be solely responsible for the Protection of jtg own
equipment.

The attached diagranm provides an example of the minimun
Protective requirements for interconnection with and
Operation of a3 QF's generators. Note that small induc:icn
denerators require significantly less protection and are

considered on an irdividual basis,

Effective Date: HMarch 1, 1994
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ANNEX 4

EGAT DRAFT REGULATIONS
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REGULATIONS ON THE PURCHASE OF ELECTRICITY FROM INDEPENDENT POWER PRODUCERS

(For power generated from residue fuel or Cogeneration only)

THE ELECTRICITY GENERATING AUTHORITY OF THAILAND
THE METROPOLITAN ELECTRICITY AUTHORITY
THE PROVINCIAL ELECTRICITY AUTHORITY

December 1988



FORWARD

At the 1/1988 National Energy Policy Committee meeting on October 24,
1988, the Committee approved a policy guideline that would allow the private
sector to generate and sell electricity to the electric utilities. The
committee also established a time frame for the implementation of the policy
guideline. The first step was to establish, by the end of 1988, regulations on
the purchase of electric power generated from residue fuels or cogencrat.ion

processes from private independent power producers.

A draft of the regulations, which has now been completed, was a joint
effort between the Electricity Generating Authority of Thailand (EGAT), the
Metropolitan Electricity Authority (MEA), and the Provincial Electricity
Authority (PEA). The major points covered in the regu;ations include the
encouragement. of private sector participation in power generation, the
encouragement of increasing the use of primary energy by-products and the
improved efficient utilization of primary energy in power generation. The
regulations also specify the characteristics of the electricity generation
process, the procedures for the purchase of electricity from the independent.
pover producers and the criteria for establishing purchase prices. When

finalized, the regulations would be announced to the public.

Applications for the sale of electricity by independent power

producers to the electric ut111t1es will be accepted 51x mounths after the

official announcement of the regulatlons The appllcatlons submltted will be

Jointly reviewed by all three electricity authorities.



(SAMPLE)
ANNOUNCEMENT

Reference : REGULATIONS FOR THE PURCHASE OF ELECTRIC POWER FROM PRIVATE
INDEPENDENT POWER PRODUCERS

Following the National Energy Policy Committee resolution to promote
energy efficiency through the generation of electricity from the efficient
utilization of residue fuels or cogeneration processes, the the electricity
authorities have established regulations and procedures for the purchase of

electricity from independent power producers.

The Electricity Generating Authority of Thailand, the Metropolitan
Electricity Authority and the Provincial Electricity Authority hereby announce
that private entities interested in selling electricity to the electricity
utilities are required to follow the procedures and guidelines as per the

attached announcenment.

Effective on ..o.oovuiiiiiiii .

(Mr. Paopat Chavanalikikorn)

The Electricity Generating Authority of Thailand
(Mr. Anant Atilaksana)

The Metropolitan Electricity Authority
(Mr. Veera Pitrachart)

The Provincial Electricity Authority



REGULATIONS FOR THE PURCHASE OF ELECTRICITY FROM THE PRIVATE INDEPENDENT
POWER PRODUCERS

(For power generated from residue fuel or cogeneration only)
Contents

Definition

A. The objectives of purchasing electricity from independent. power producers
B. Characteristics of independent. power producers
C. The standard requirements of privately owned power systens
D. Power purchasing procedures
E. Criteria for power purchase

Purchasing point
G. Expenses of independent power producers
H. Criteria for Determining the purchase price
I. Terms of payment

J. Damage to electrical systems

Attached Application form for the sale of electricity



REGULATIONS FOR THE PURCHASE OF ELECTRICITY FROM INDEPENDENT POWER PRODUCERS

(For power generated from residue fuel or cogeneration only)
Definition

"Independent Power Producer" (IPP) refers to an entity which generates
and sells electricity in accordance with

the standards of power generating processes
as stated in B.

"Electricity Authorities" (EA) refers to :
The Electricity Generat ing Authority of
Thailand (EGAT)
The Metropolitan Electricity Authority
(MEA)
The Provincial Electricity Authority
(PEA)

A. Objectives of Purchasing Electricity from Independent Power
Producers

are as follows :

1. To encourage greater private sector participation in power generation.

2. To encourage the utilization of primary energy by-products in the

generation of electricity.

3. To stimulate more efficient utilization of primary energy for power

generation.

B. Characteristics of Independent Power Producers

The Electricity Authorities will consider buying from the following

categories of power producers :



1. Electricity generated by utilizing residue fuel ;
2. Cogenerated power optimizing the ratio betwe.. waste heat and
electricity generation by taking into consideration the heating

requirements of that private entity.

C. The Standard Requirements of Privately-Owned Power Systems

Independent power ~producers wishing to generate and distribute
electricity to the state-owned electricity utilities are required to abide by
the establiéhed safety standards. In addition, their power lines, when
connected to the public utility system, must adhere to the technical

specifcations as set by each electricity authority accordingly.

D. Power Purchasing Procedures

The procedures for purchasing electricity from independent power

producers are as follows:

1. IPPs wishing to sell electricity to the electricity authorites must
submit their applications at the Electricity Generating Authority of Thailand’s
headquarters at Tambon Bangruey, Amphoe Bangruey, Nonthaburi Province.

2. In addition to the application form, other documents detailing the
following information are also required :

2.1 The juristic entity registration and the prospectus.

2.2 Maps showing the location of the plant and its layout.

2.3 A description of the power generating site.

2.4 Details of thermal utilization in the production process of the
ﬁlant and the characteristics of the power generation
process.

2.5 Descriptions of depails of electricity generators, prime movers

and their technical specifications.
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2.6 Single line diagrams and metering and relaying diagrams
illustrating how the plant is to be connected to the public
power system.

2.7 The amount of power consumption and the proposed procedure
for supplying power into the public power systen.

2.8 The number of power generator operators, and the operator’s

educational records and engincering licenses.

3. The result of the application will be vnnounced within 90 days after
the submission of all the required documents.

4. IPP approved to sell electricity to the EA are required to sign a
contract with EGAT within one year after the date of approval

E. Criteria for Power Purchase

The criteria for purchasing electricity from the IPP are established

as follows:

1. EGAT will be the sole purchaser of electricity.
2. The electricity authorities will purchase electricity from

licensed 1PP only.

(28]

. The generating capacity and the amount of electricity
supplied to the main grid by the IPP must receive prior
approval from EA and must not exceed 50 MW.
The amount of electricity purchased will be
determined by system capability and security (in accordance
with the authorities’ technical standards).
4. IPP is required to submit permits for plant
construction, equipment installation, and electricity production

and distribution on the day of the signing of the contract.



5. The electricity authorities reserve the right to determine the
starting date for the purchase of electricity from IPpPP.

6. Officials of the electricity authorites are entitled to operate
the switching system in the IPP’s power plant,
though IPP may be allowed to operate the system
themselves. In the latter case, private producers must
observe the authorities’ switching orders to ensure the
maximum safety of both party’s operators.

7. The electricity authorities retain the right to inspect the
IPP’s electricity distribution equipments and to

request. the correction of defective equipments if necessary.

F. Electricity Purchasing Point

The purchasing point is designated as the connecting point between

the IPP’s lines and the main public power system.

G. Expenses of IPP

1. Main system power connection costs.

The total cost of connecting power to the main system, namely,
the costs associated with electricity distribution, metering,
safety measures, and additional operating expenses incurred

by the electricity authorities must be incurred by the IFP.

2. Equipment inspection costs.

IPP is required to pay all inspection costs

as stated in E.7, whether inspections are prescribed by
the electricity authorities or requested by the

IPP in addition to all additional operating costs
incurred by the electricity authorities. IPP



is required to pay for such costs within 30 days of receiving

payment notification from the authorities.

H. Criteria for Determining the Purchase Price

The purchase price will be announced on a yearly basis, and will
commence from the first day of each fiscal year. The criteria for determining
the purchase price are based on the ways power is discharged into the public

power system; these can be classified into 2 types.

Type 1 If the amounts of electricity and the time periods of discharging
power from IPP into the public power system are unreliable the purchase price
will be calculated by adding 25% to the average energy cost incurred by EGAT’s
thermal power plant during that particular year:

Purchase price = Average Energy Cost of EGAT’S thermal Plant + 25%
Type 2 If the power to be discharged has high degree of reliability during
the peak load period and if the amount discharged remains fairly regular the

purchse price will be caiculated according to 3 separate time periods as follows:

1. During the peak load period, the price will be calculated by adding

25% to the combined total of the energy costs, operating
costs, maintenance costs, and depreciation costs incurred by EGAT’s

thermal power plant during that particular year.

2. During the partial peak load period, the price will be calculated by

adding 25% to the combined total of the energy costs and
the average operating costs incurred by EGAT thermal power plant
during that year. However, the amount of electricity priced at the

partial peak load rate must not exceed the average hourly peak load



demand. The amount of electricity supplied that exceeds the average
hourly peak load demand level will be priced at the light locad rate.

3. The purchasing price during the light load rate will be priced at the

Same rate as Type 1 purchase price. e

Fines IPP agreeing to the type 2 contract will be

subject to fines under the following conditions:

1. IPP failing to meet the peak and the partial
load supply agreements will be fined 10% of the value of
the amount of electricity undersupplied.

2. If the amount of electricity supplied annually from
IPP is lower than the amount agreed upon for three
consecutive years, the purchase price will automotically

revert to the Type 1 purchase price.

1/ NOTE
Peak

Purchase Price

(Energy Cost + Operating Costs + Maintenance Cost

+ Depreciation of thermal plant) + 25%

Partial Peak

Purchase Price = (Fnergy Cost + Operating Cost of thermal plant) + 25%

Light Load
Energy Cost of thermal plant + 25%

Purchase Price

Note that the 3 periods are
Peak 18.30-21.30
Partial Peak 08.00-18.30
Light 21.30-08.00


http:21.30-08.00
http:08.00-18.30
http:18.30-21.30

I. Terms of payment

Monthly payments for the purchase of electricity will be made within
45 days upon the receipt of payment notifications.

J. Damages to the main power system

IPP will be held responsible for all damage done to their own power
system whether the causes of damage originate from within their own plant or

from the public power systemn.

IPP will also be held responsible for all damage done to the public
main power system whether-the damage is caused by a failure of their own

equipment or by the-public=power-system.

Note IPP wishing to purchase electricity from the electricity authorities must
follow the normal procedures established by the authorities for all
prospective users. The purchase price from the electricity authorities are

the same as other customers.

-11-~-



Form EGAT RF-1 Receipt No.....ceecvene .

Economic Policy Division Date Received......c....
The Electricity Generating Authority of Thailand Signed.......iciveeeneee
(Receiver)

APPLICATION FOR ELECTRICITY SALE

Address .....cciviiiiiinnnns

Date........... Month............ Year........

NADE ¢.vceveccoccsvacosasonnncns AZe ciiennn Nationality ...cecveeean

Race ..c.cveevvenne Home address number ........... TroK/SO1 ceevenescececccnns
Provinte ....ccveevececcscccnaneos Telephone NUMDEr ..icieeeeecerasesasenncscana
I am submitting the application in the capacity of ......cceeveven...

Name Of the COMPANY tevceeeereeeeennctosonasasanscensasasossccccnnocs Cetectencens
Headquaters addresSs ....c.ceveeeeeeracracccsscnassass Telephone number .........
Plant location ...vvenniiineeieeereearanccacsasnanse Telephone number .........

I hereby submit this application form for the sale of electricity to
the state eleectricity authorities. The following additional documents are
attached.

The Juristic entity registration and the prospectus
Maps showing the location of the plant and its layout.

A description of the power generating site.

HOW N -
*®. e & e

Details of thermal utilization in the production process of
the plant and the characteristics of the power

generation process.

5. Descriptions of details of electricity generators, prime

movers and their technical specifications.
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6. Single line diagrams and metering and relaying diagrams

illustrating how the plant is to be connected to the
public power system.
7. The amount of power consumption and the proposed
procedure for supplying power into the public power system.
8. The number of power generator operatrs, and the operator’s

educational records and their engineering licenses.

I herely certify that the above information and the documents

attached are true and correct.



1.

2.

1.

Attached documents

Descriptions of Details of Electricity Generators

and Prime Movers

Power generator

Type of electricity generator Frequency (Round per minute)

Capacity (Kilowatt per unit) Power factor (%)

Rated Voltage Engine condition
Manufacturer

Serial number

Rate Current

Rot.at.ion (Round per minute)
System (phase, line number)

Prime mover

Type (combustion, thermal gas turbine, steam turbine)
Horse power

Rotation

Fuel (Diesel, natural gas, etc.)

Numker of piston or stage

Engine condition (%)

Manufacturer

Serial number

Detail of the Safety System

Metering and safety equipment

Fuse

Cut-out,

Amp. Meter
Volt meter

Circuit Breaker

Demand meter

Frequency and Kilowatt hour meters - Relay

-14-



(Sample)
(EGAT Trademark)
ANNOUNCEMENT

THE PURCHASE PRICE OF ELECTRICITY FROM PRIVATE INDEPENDENT POWER PRODUCERS

With reference to the regulation for the purchase of electricity from the
independent power producers (for power generated from residue fuel or
cogeneration only), the Eiectricity Generation Authority of Thailand will buy
electricity, during the 1989 fiscal year, based on the following rates.

A. Type 1 purchasing price 00.75 Baht/kwh
B. Type 2 purchasing price
B.1 During the peak load period 00.91 Baht/kwh
B.2 During the partial peak load period 00.80 Baht/kwh
B.3 During the light load period 00.75 Baht./kwh

The above prices are effective as of October 1, 1988.

Announcement date : September 30, 1988

(Mr. Paophat Chaovanalikikorn)

General Manager

~-15-



ANNEX 5

MODEL POWER PURCHASE AGREEMENT



HENMORAMNODUN

PATE : Februery 22, 1089
From : John Levett
Feter Borre
TO: Or. Pivasvasti Amranand

Dircctor, Natienal Enercy Folicy Office

SUBJECT OQraft Nodal pewar Purchas» Aorvuiment

Attached

plecse find & draft Pover purchese gareement for

cogen2ration and residus/renewable/uac

te energy pover projects.

use

with
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inspections angd obtain information required in connection with this Agreement.
While at the Facility, such representctives shall observe such reasonable
safety precautions as may be required by Seller and shall conduct themselves in

& manrer that will nat interfere with the operation of the Facility,

ARTICLE X. NOTICES; REFRESENTATIVES QF THE PARTIES

ANy notice, demand or request reauired or sutharized by this
Agreement to be given by one party to the other party shall be in writing, Tt
shall either be personelly delivered or meziled, postace .prepaid, to the
representative of saic¢ other party designated in this ARTICLE.- Any such

notice, shall be deemed to be given when so delivered or meiled.

Moticee znd  other conmunications by Seller te¢  EGAT shall be

addressed ta:

Electric Generating Authority of Thailand

Netices and other comaunicetions by EGAT to Seller shall be addressed

to:

Either party mey chance its representetive by written notice to the

other,

The parties’ reprecentatives designated =zbove shall have full
authority to act for their respective principals in all technical matters
relating to the performance of this Agreement. However, they shall not have
authority to amend, modify, or waive any provision of this Agreement unless

they are authori;eqg officere of their organizction.

-16-
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ARTICLE X1. INSURANCE, LIAEILITY, INDEMNIFICAITON,

AND PELATICNSHIP OF PARTIES

—

(Note : Incurance tpecialicte in

appropriate levels)

hellind should previde innut as

Ao Seller shell, at ils own eyrence, woauire and mainteir tir-ouahout

term of this Agrecment the following minimunm insurance coverages:

(i) Statutory coveraae for Warker's Compens

Basic Employere’ Liability covercae with

lese then

(ii) comprehensive Gernergl Liability Coverage
Operations, Contractusl Lizbility and Eroeu For

Froperty Deneoe Liability, written with

than:

Eodily Injury - —

Froperty bDemace -
or
——

Cenbined Single Limit;,

(iii) Comprenensive Autemobile Liebility Coverage

gll owvned, nen-cened, and hired vehicles, written with

Vimits no Jece than:

Eodily Injury -

—_— PEr

Froperty Damace -

-1¢-

limit no.

including

limits rno less

eoccurrence

per occurrence

includineg

per

per occurrence;

:\6%

t

th
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h

a

11

be

{iv)

(v)

The

All Rick Property Coverage and Boiler and Machinery
Coverege againct damage to the Facility in amount not
lecse tham the full replecement coct of the Fecility
(to rectore the Fecility to its conditicn rrior to the
ctsually loss). Such policies shall be endorced to

require that:

(1) complete copies of each incpection or other
report required by or performed for the insurer

shall be provided to EGAT within

deye of it conpletion,

(2) The coverage efforded chall nct be cencelegd or
reduced without et least dzye prior

written notice to EGAT and

(3) in the evert of & locs, the insurance proceccs
shell be applied to repzir of the Facility

unless Seller znd EGAT ggree otherwice;

Bucsinecs Interruption Insurence providing funds to
cover all of Selle~"< cozte to the extent that they
would not be eliminzted or reduced by the faiiure of
the Fzeility to cpercte (ircluding but not limited to
rent or mortonge paymente, interect znd rrincipal
PEymente on leans or bonds and czlaries znd wages) for
& period of &t leest twelve (12) monthe after &

reccenable deductible period;

insurance roliciec specified in clauce (ii) and (iji),

gbove,

endoricd nering EGAT, ite emplyees, agents, and affiliates
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ARTICLE X,

COUNTERRAFTS

horeement

mey te eyecuted in anNy numnber of cour:terparts. and

execdled counlerpart shall

instrument.

the date firsl abouve written,

Lhe szne forece and nfifect a3 an origingl

ELCSTIRIC GENERATING AUTHARTTY OF THATLAND
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ANNEX 7

EGAT POWER DEVELOPMENT PLAN: COMMENTS BY TEAM



ECAT Pover Dovelopment Plan
(1988-2001)

PDP 88-02

PDP 88-02 presentsz a severa dilcmqa for the Royal Thai
Covernment (RTC) and tho economy going into tho 1990s:

> Significant shortages of electrie 3enarating capacity
against ECAT's projection of nceds (necgative reserve nargin
by May, 1990); and

> Unacceptably-larsa amounta of public sector capital
spa2nding to bring reosarve margins back to a prudent leval in
tho coursae of the 1990s.

Of some B10O billion proposed during the VI plan,
approximately BS3 billion ($2.04 billion equivalent) woula
be in foreign exchange, rsprasenting around 40% of total
Public sector borrowing during the VI Plan cycle. The RTGC
is confrontad by the probability of two highly undesirable
future outcomes: extensive buildup of public-sector foreign
debt, and protracted shortfalls in electricity in the near
torm vhich will constrain economic growth and consumer
voll-baing.

It is therefore a matter of priority and some urgency
to find alternatives to thess outcomes. A private power
Program can make a significant contribution, if implemsnted
rapidly, decisively and effectively. Current discussions
and debates make it clear that there is strong, built-in
opposition, sufficient to delay implementation, and to
discourage prospective investors vho will be reluctant to
entar into longterm contracts with an adversarial purchaser.

The process of reviewing and discussing PDP 88-02
should be used as the forum and opportunity to establishk ths
basis for a private pover program in Thailand, by:

1. Sotting out authoritatively and clearly the program's
objectives;

2. Approving and publishing implementing regulations for
the introduction of cogonsration and larger—scale [PPs; and

3. Ildentifying within a revised version of PDP 88-02
target lovels of expocted contribution from cogonorat{on,
and selected projects in the plan that should bts given
prompt and careful consideration for davalopnent as
larger-scale [2Ps by the private sector.



Each of these points is discussed bolow.
1. Objectives of Private Power Program

To date tha emphasis given to privato pover has been in
tho context of oncrgy efficioncy and conservation. While
these goals ara laudable, thoy are only part of a broader
set of appropriate objectives, that could be defined as
follous:

a) Financing arrangments that avoid-or mininjzae the
future public sector debt burdsn of the RTC, compared with
the alternative of ECAT sponsorship;

b) Implementing ragulations and procedurses which will
SUpport early developuent and commercial operations, to holp
roet the ne=ds of the 1990s;

c) Reliable and economically-priced suppliecs of bulk
povwor, for thoe nenofit of the nation's consumers and
industries; and

d) Enhanced conservation and efficiency in the
utilization of Thailand's primary energy resourcas.

2. Implementing Regulations

The program's objectives must b2 supporcsd by
implementing regulations which #ill give prospective
investors a clear view of the economic and regulatory
framewor governing their activities. In the absence of
clarity, they will stay on the-sidelines, rather than commit
capital. Unlike ECAT, they have no compelling reason to
invest unless the returns and risks are acceptabla.

The implementing regulations should be accompanied by
two key slements:

> A model power purchase agreement, laying out the
standard terms and conditions for a longteorm purchaseo of
capacity and energzy by ECAT; and

> A publishad methodology for establishing tho base leval
of payments (capacity charge and enorgy charge), and
pProvisions for the adjustment over timo (escalaticn) of tho
charges.

Thess elements, defined explicitly, will enable
invostors to 'decids whether to undertake the project
feasibility work necessary to determine whether an
investment is warrantsd. Absent this kind of framawork, it
is not possible to make credible business and investment
analyses, and one remains in the realm of hypothstical
studies,



3. Target Cogeneration/Candidate [PPs

In the U.S. where private pover is now an accepted part
of a utility's requirements Plan, it i{s standard Practice
for tha utility to identify and set aside A portion of j{tg
future raquirements that may be met by cogeneratio or [PPs,
provided that acceptable offers are received. In sona
Jurisdictions, theo utilitias are required by the regulators
to maka this set-aside.

While thers is no hard-and-fast rule as to Appropriate
percentages for cogeneration, with a future gross
raquirament as large is ECAT's (the equivalent of over 900
MYa per yeoar from 1989 through 2001) it is nat
unreasonable to specify a sizeabls portion, say 25-302, and

2st tho ccogeneration markat's responsa.

Concerning larger-scale [PPs, the structure of PDP
88-02 lends itself to a reviow and idontification of optimal
candidates for devalopment as [PPs. Candidates could be
scrz2ened against the follovwing criteria:

a) Sufficient leadtime to complaets feasibility studies,
power purchase contract execution, clearance of all
regulatory permits for construction, intarnational and
domestic financing, and construction;

b) Access to reliable indigenous fusol supplies; whils
spot and shortternm imports may be acceptable, the project's
fusl needs should not be a longterm burd=n on the nation's
balance of paymants;

©) Unit capacity size sufficient to amortizs the upfront
Pioneering costs of contract negotiation, project
develapment and financing;

d) Standalone project, to permit a fair comparison with
an 2quivalent, ECAT-sponsored oxpansion unit;

e¢) Potential to serve as tho demonstration prototype for
subscquent projacts of similar characteristics.

Against these criteria, and based upon PDP 88-02'sg
Project York Schedule (p. 49), it would appeoar that a
lignite fuel project such as Saba Yoi #1 might be
considered. Alternatively, one of the Mae Moh €expansions
could also be envisaged. The selection of a lignite projaect
could also qualify the venture for some support from the
U.S. Departament of Energy's Cloan Coal progranm.

It is important to keep {n mind that ECAT's work
proposal as currently preosented is very ambitious, wi{th ten
of the 19 proosed pPraojects put {nto proliminary construction
during FY-1989. It may be prudent to quostion whather ECAT



can undertake on its own account such a massive program, and
pursua it succossfully to campletion, on schedule and
budget. Serious consideration should he given to unloading
the front end of the program, by earmarking a gas-fired
combincd-cycle unit for (PP davelopment. While ECAT may
object that this delays the program, there is passibly a lot
of unscheduied delay and overrun now embedded in FUP 88-02
as currantly structured.



ANNEX 8

PROPOSAL FOR FOLLOW-UP TECHNICAL CONFERENCE
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Technical Conference on

Cogeneration and Residue Fuel Plants

You are invited to attend a Technical Conference on Cogeneration and
Residue Fuel Plants, to be hosted by the National Energy Policy Office, in
conjunction with EGAT, MEA and PEA. The conference will be held on Wednesday;
February 22 at 10:00 AM, al the offices of ceen

The purpose of the conference is :

1. To describe the basic provisions of proposed "Regulations on the
Purchase of Electricity from Independent Power Producers (cogeneration and
residue fuel only)", as they might apply to projects’ developed by, or in

association with, your enterprise ; and

2. To invite your comments on some of the technical issues rising from the

proposed regulations; a suggested list of questions is attached.

The agenda for the meeting is as follows :

> Overview : The Introduction of Private Power

in Thailand NESDB
> Private Sector Participation : Objectives NEPOD
> Future Requirements for Generat ing Capacity
Additions EGAT
> Proposed Regulations for Cogeneration and NEPO/
Residue Fuel advisors
> Industry Responses to Technical Issues various



The propose& regulations have been drafted, and are under review by
the NEPC. It is anticipated that the regulations will be made final after the
results of the technica’ conference have been assessed, and further
deliberations have been held by the NEPC. It is expected that the regulations
will be published in final form by the end of March.

The regulations, when made final and published, will establish the
policy and administrative framework far the development of electric capacity
from cogeneration and residuq'fuel plants. This capacity will make an important
cont.ribution in  meeting Thailand’s growing needs for reliable and
economically-priced electric pover, and 1in stimulating more efficient

utilization of the nation’s energy resources.

The regulations will also serve as the basis for additional measures,
to be introduced in the near future, to encourage greater private séctor

participation in the development of larger-scale private power generation.



Regulations on the Purchase of Electricity
from

Independent. Power Producers : Suggested Technical Issues

1. Characteristics of Independent. Power Producers
Cogeneration 1is defined as “optimizing the ratio between waste heat

and electricity generation" (p.6).

Should this definitton be made more specific, i.e. setting a defined
minimum level of the cogeneration plant’s total energy output that must be
utilized for thermal (steam or heat) applications, to qualify the plant as a

cogenerator?

2. Criteria for Power Purchase

It is proposed that the IPP "must not exceed 50 MW" (p.T).

Is this size limitation too restrictive in terms of :
a) The quantity of steam available from the generation of
electricity to support your operations ;
b) The size of the most cost-effective stean recovery and power
generating units available for purchase ; or

¢) Other criteria that apply to your operations?

3. Criteria for Determining the urchase Price
Two types of pricing are proposed, both involving a 25% premium over
certain EGAT costs incurred during a particular year (p.s-10). Specific

purchase price levels are also proposed (p.15).

From your standpoint as potential Sponsors of a cogeneration
facility, are the proposed pricing structures and pricing levels sufficient,
incentive for you to consider seriously the development of a cogeneration

facility?



