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CHAPTER 4 REVIEW OF POWER DEMAND FORECAST

4.1 General

in Thailand, the country's overall power demand has recently been increasing -
rapidly along with activity on economy, penetration of overseas enterprises, -
industrial. plants, and so forth. .

Both the.peak power demand and electric energy consumption have been:
undergoing a high increase rate exceeding 10% per year for the past several
years in spite of slight-drop in FY 1993. | ' '

In recént years, the power demand in the Bangkok Metropolitan area has been
growing at:the high rate: This is primarily because an increase of population
resulting from migration of,960ple from local-étéas;”development of
commercial and manufacturing indﬁstries, construction of a ltarge number of
high-rise building complexes'mainly'for:hotels'and condominiums, impfovement

in livjng stahdérd;.and_so~forth; Meanwhile, industrial condominiums-and
other.electriC'energy.consumptionrintensive industries have alsolbeen-IOCatéd-'-'
increasinglyujn.thefsurrounding-PEAfS‘supply°area, so that the share of MEA's -
received energy from EGAT fell from 55% in-FY 1983 to 44% in FY 1993.



4.2 Power Demand Forecast by. MEA
4.2.1 Power Demand Forecast in Thailand

In Thailand, power demand forecast has been carried-out by the Load Forecast
Subcommi ttee of the National Energy Policy Formulation Committee. This group
(subcommittee) is organized by experts in electricity-conéumption

representing the government agencies in charge of energy poliéy planning,

electricity generation and-distribution. - These government agencies include -

the National Energy Policy Office (NEPO), EGAT, PEA and MEA. . -

The power demand forecast during'the period from FY 1993 through FY 2011 was
announced . in June 1993. | _

This forecast was carried out by classifying customers of the MEA and PEA and
~ EGAT's direct customers, as well as into residential; business (small, large
and specific husinesses) and industria1 load (small, medium, large scales and- -
so forth) by categories;of-electrjcity,consumers;

On the basis of these forecast_values,zthe*EGAT’s‘generation réquirements are
estimated by adding transmission-loss,:station3service pdwer and so. forth. . :
Moreover, the peak load is forééast based on the past trend:of peak ‘load -
taking into account the daily load curves and load:fBCtors;_' '

The total generation requirement of EGAT by FY 2011'based on the results of
power demand forecast is presented in Table 4.2-1 "Total EGAT’s Generation
Requirement™. . From this,'the.peak generation and energy géneration are
respectlvely forecast to increase roughly to. 3. 8 times and 4 tlmes by FY 2011
from FY 1992,

4.2.2 Power Demand Forecast in the MEA's Area
The methodoiogy and resuits of power demand forecast of MEA announced by the
‘above- mentxoned National Energy Policy Formulatlon Committee have been.

reviewed as outllned below.

(1) Re51dentlal power demand
The resxdentlal power demand OCCUpleS about 19% of the MEA'S. sold energy
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in FY 1992. .
The methodology of residential power demand forecast is based primarily on |
the population and dwelling forecast and secondly on the following
respective items: '

(a) Share of dwelling by income: level.

(The growth of household income is related to the GRP)

(b) Share by dwelling types.

(¢) Diffusion of electrical home appliances by types.

(d) Household income levels and dwelling types.

(e) Effect of improvement:in equipment efficiency. -

(f) Classifying customers intO‘résidential'and'noh—residential customers by

~ residential electricity rate:classes.:: -

The diffusion‘of-air'conditioner,-theilargest electbiCity consuming
_ equnpment among electrical-home applzances, is predlcted to be roughly
doubled in FY 2006 from 0. 5 per. household in FY 1992,
The share of electr1c1ty consumption by air conditioners is expected to
incresse to 39% in FY 2006 from'SO%gin_FY'1992.‘
The'électricity consumptibn'by'aif-conditioners;'refrigerators-and'desk
fans is: predicted to: share two- third" (2/3) the total dwelllng electrlclty
consumption. 1n FY. 2006. o L ' L
The -effect. of- 1mprov1ng the efflcxency of electrical home appliances
incorporated in this. forecast is studied regarding the three kinds of
'home;appiiénces:iain'conditioneriirefrigeratop;and electric light. ' Where
_ any éfficiency improveme'n_t:,is not  taken into account, the dwéllihg power
- demand ‘is fofecastxio increaserby‘about=12% greater to 12,052 GWh from
10,744 GHh in FY 2006~ o' B |

. Fiscal Year _'4_'1991f' ~ j9%6 2001 2006
i (G (Gm)(%Ml) mmum&mn (GWh) (%aai)

Inproved Efficiency 3,810 5, 720 8. 47 8,150 7 34 10,744 5.68
No Improved Eff101ency 3, 310T 6 072 9. 77 8, 935 8 03 _12,052 6.17

;o oaald average annual increase.



(2) Business power demand

{a)

Power demand - for small business :

The. power demand for small business (less than 30 kW) occupies about 13%
of the MEA's sold energy in FY 1992.

This power demand forecast is carried out with a regression equation
using GRP (gross regional-prodoct) and,electricity rate for small
business as functions. The reason that the £loor space end-use
approach applied for forecasting large scale business power-demandits
not used for forecasting power demand for small business is that .the:
electricity consumption pattern of this sector is'iess homogeneous than :

~ that of .large scale-business. sector and many other- factors than- floor:

(b)

space would affect the power demand increase rate.

Short-term power demand forecast for large and specific (hotel) business.

-The .power demand in this category reSpectively:shares_about 19% and 2%
- of the MEA's sold electrical energy in FY 1992.

For short-term forecast in the MEA region, the Load Forecast

~Subcommittee has established an end-use approach using. floor area

increment.' According tOtthisrapproaCh;'theiinformation of building
construction permits for the next three years is obtained together with.
other-generai-informationafrom'the Bangkok Metropolitan
Administration(BMA). Althoogh-it is difficult in_this-case_to obtain
the floor areas of existing:buildings and the information=of 500 kW or
smaller loads, this approach has contrlbuted significantly for improving
the power forecast methodology in. the MEA region where- large commercial

bu11d1ngs are constructed .one after'another-~ Furthermore;-the
construction perxod Is set by business categories (in the case of hotels, -

~ for example, two, three and four year constructlon periods are set as
50%, 30% and 20%, respectively), and it is reflected ‘in the load

(e)

forecast that 10% of buxld:ng constructlon prOJects would be canceled _

The energy consumptxon data per unxt fleor area referred for load'
forecast are presented 1n Table 4.2- 2 _ L .
Long term power demand forecast for large buszness __f:"” i [ | -
The "EIBCtP101ty 1ntensaty" approach methodology ;s used for Iong-term'.
power demand forecast from FY 1994 . through FY 2006 The electr1c1ty
consumption per unit GRP by major business sectors is catcolated_and'the
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‘ratio of e!eétricity~consumption is estimated baSed on the past

consumotion trend.

Since this method is a tentative one, the Subcommittee intends to

- establish.a long-term power demand forecast methodology based on the

(d)

(e)

ficor areas by building types.
Long-term power -demand forecast for Specific {hotel) business

The long-term specific business power demand is forecast by calculation

~from the relationship between the sold electrica! energy and GRP in the

service sector. .

Results of power demand forecast for business

While the power demand for small business is forecast to increase to
about 2.7 times at an annual average increase rate of 7.3% from FY 1992
through FY:2006, the power-demand for*large business is forecast to

-,expand remarkably to about- four times at an average annual rate of as

high as 10.6% during the same perxod

The results of forecast are presented-in Table 4.2-3. -

(3) Industrial power demand

-

The industrial power demand shares about 36% of the MEA's sold electrlcal '

“energy . in FY 1992.:

(&)

Short-term forecast

Although basic:information-is b851cally obtained from the study of
initial information from relevant part:es.and_that based on the
information from the Board of Investment (BO1), further accurate
1nformatlon is obtaxned from applxcatnons for electrlcxty supply by MEA.
The early 1nformat10n from BOI 1s very useful

' Moreover, the 1nformat10n of future prOJects is heard directly from 500

- kW.or greater peak - power-demand customers.,

() S | |
~The: long—term pover: demand. by 1ndustrlal categories. is- forecast by using

Long-term forecast

;‘the same energy 1ntens:ty ratio as that for ‘long-term large business

'é.energy demand : forecast In MEA's supply -area, the textile-industry is:

::the largest electrxcxty consumlng sector and: expected to-continue to be-

o a hlgh consumxng sector in the future Thxs 1ndustry s followed by

'-'the machlnery, petrochemlcal 1ndustr1es



(4)

(5)

Conslderlng that there is no plan to.introduce any new large-scale
1ndustr1al park in MEA's supply area, and there are some industrial
-plants relocated to the surroundlng_areas from the metropolitan center,
the growth of industrial power demand has been lowered whengcompared
with that of the business power demand. :

The results of forecasting the energy sales by categories of industrial
customers exceeding 30 kW are presented in Table 4.2-4.
Although -the ratio of industrial energy sales to buéiness sales was
60:40 in FY 1991, this ratio is forecast to become roughly 50:50 in FY
2006.

Other power demand _ _

The . customers. in th:s category are: government 1nst1tut|ons nonprofit
organizations, street llghtlng, farmxng pumps, waterworks, ‘temporary
construction and free of-charge portion. . ' .

The power demand for these customers are basically-ealculated using the
respective regression eqaations.

Consol idated forecasts . S
For calculating the consolldated peak power: demand of MEA," the followlng
equation is used to accumulate. the load curves by the respectlve power..

demand. classes and number of customers-.into-an overall. load curve. -

oon
P = g {CiLi]

P 1 System.annual-load: curve o

Ci " Number of customers in the it® category

Li  : Daily load curve of the it" customer: category

Pmax Annual system peak loa

The overall load curve 1s_basedson-therdatiyVIOad curves surveyed in FY
1985 through FY 1988. The number of customers by the;reepective-power=
demand classesfis-obtainedtfromfnegressiOnﬂequattens:basedfohfthe.
population forecast and GRP. 'The fate‘Offenergyeloas=at'peak load .is
obtained from a correlation wrth load. factors. The 30~ -minutes: peak load

is.calculated by multlplylng the obtalned peak Ioad with a certaln ratio,

the value obtained ‘thus is used as a peak lead

Table 4.2-5 shows MEA‘s_Ioad forecast»upato FY¢2016V¢:,.
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(6) Improvement of forecast methodology

For forecasting the power demand in FY 1993, the Load Forecast

Subcommittee had directed-.its efforts to the improvement of forecasting

methodology.

(a)

{b)

(&)

The: effects of improving the eff;crency of air conditioner, rerr:gerator '

»and eleotrfc fight among electrical home‘applxances have been

incorporated in this pover “demand forecast. To survey such improvement . .
in efflclency, utllltles have :ntervlewed electrlcal home appllance
manufacturers, and studled 11teratures

PEA has conducted a 10 000 sampie survey :Thedresults of this_surVey

_wlll be reflectlng in the next forecast

The peak 1oad calculatlon method of EGAT has been 1mproved based on the

records in the past four. years

MEA carried out study of the relatxonshlp between -the peak load and_ ,
atmospheric temperature and concluded that the load w1ll be changed by,H;
100 MW where the temperature goes up or down by 1c. ‘
Studles have been extended contlnuously for 1ncorporat1ng varlous
1mprovement countermeasures into the next power demand forecast

As mentxoned above,_the organlzatlon for power demand forecast in Thailand

: has been establlshed hlghly excellently, and. every’ p0351b1e effort has

1 been dlrected 1ncessant1y for 1mprov1ng the methodology of review as well



“Table 4.2-1 Total EGAT's Generation Reguirement

(Including Station Service)

Peak Demind _

Fiscal Year ‘ Encrgy Load Annual -
(W) (%) {Average MW) {GWh) (%) | Load Factor
‘ : " Increasc o ' ' Increasc (%)
Historic '
1982 2,838 9.6 1,927 . 16,882 . .58 . 61.9
1983 " 3,204 12.9 2,177 19,066 12.9 67.9
1984 3,547 10.7 2,405 21,066 10.5 67.8
1985 3,878 9.3 2,666 23,357 10.9 68.7
1986 - 4,181 78 - 2,829 24,780 e 67.7
1987 4,734 13.2 3,218 28,193 138 68.0
1988 5444 15.0 3,653 31,997 135 67.1
1989 6,233 14.5 4162 36,457 139 - 66.8
1990 7,094 13.8 4,930 43,189 18.5 69.5
1951 8,045 - 134 5619 49,228 T4 "69.8
1992 8,877 10.3 6,393 56,006 - 138 72.0
Farecast . .
1993 9,978 T 124 7,069 ¢ 62,797 2.t L8
1994 10,975 10.0 7,923 L 69,407 105 722
1995 11,993 '9.3 78,720 76,388 10.1 727 .
1996 13,103 . 9.3 9,577 83,896 98 ] 734
1597 14,193 - 8.3 10,408 . 91,178 8.7 73.3
1998 15,315 © 7.9 11,339 99,334 UBS 14
1999 . 16,446 7.4 12,202 106,891 7.6 742
2000 17,685 7.5 13,143 115,136 7.7 743
2001 15,029 . 7.6 14,173 CI24058 ] 78 L 1as -
2002 20,237 6.3 15,106 132,330 66 . 74.6
2003 " 21,440 59 16,112 141,138 % R LA
L2004 22,690 58 17,156 -~ | 150,283 .65 . 75.6
2005 | 23,997 58 18,227 159,668 6.2 76.0
2006 . 25,371 ‘5.7 19,354 169,545 6.2 76.3
2007 - 26,835 5.8 20,495 179,533 5.9 76.4
2008 28,409 . 59 21,733 190,380 6.0 76.5.
2009 30,044 5.8 23,018 201,642 5.9 76.6
2010 31,749 5.7 24,360 213,395 58 6.7
2011 - 33,532 5.6 25,765 225,702 5.8 76.8
Average Annual Increase (%)
1982-1986 - 10.06 9.20
1987-1991 13.99 14.71
1992-1996 10.25 11.25°
1997-2061 778 8.16
2002-2006 5.92 6.43
2007-2011 574, 5.89

Source: Thailand Load Forecast Subcommittee, June 1993,




Table 4.2-2 Electricity Use per Square Meter in Commercial Enterprises
' Unit:kWh/Sq.Metre/Year

" MEA
{1989}

MEA/CEC
(1987)

J.R.Busch
{JR}1990

Valued
Used

Offices
Banks
Insurance Offices
Office Buildings
- Office Condos
Rented Office Towers
Hotels o
Department Stores
Wholesale Trade .
Warehouses and_Showroom
Health Services
School and Universities
Recreational and Cultural
Others o '

377
270
170

106

220
450

395

200

250
330

118-300
-130*.

125-260

180-420
1320-460

200

300

400
200

10
300

40-

20

* Based on college libraries only . .
** Except theatres which are -more than 200

Table 4.2-3 Business Sales Forecast Result

‘Fiscal Year

11996

2006

Increase during_
19922006

Smali Business -~ % .
Customers(x1000) = -
Sales(Gwh) '

aai in Customers (ﬁ}
ai in Sales (¥)

Large and Specific Business
. 4,617 - 8,304 13,466

Customers
Sales(Gwh)

1992

2,947 4,231

336

5.7

' 9.5

aai in Customér (%):'gITE;in-E'

aai in Sales (%)~

13,346

8.9

2001

a2
7.0

;f19,281'

LI
5,931

7.6

481
7,945
‘3.1 4
6.0

25,795

18,814 |

8 80
o188 10.2 0089 ]

- Times

1.8

2.7

2.7
"Vd.l

aai(%)

4.2
7.3

1.4
10.6 -

Note : aai means 5Vef?9§iﬁﬁnﬁélfinéfease;:';}""'“

' ;;}5A:7:9  {¥:f?f H
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Table 4.2-5 MEA’s Electricity Demand Forecast

MEA'S FORECAST OF MAXIMUM POWER DEMAND, ENERGY RECIEVED FROM EQAT, ENERGY SALES,
SRR ' . % ENERGY LOSS AND LOAD FACTOR.

FISCAL | mAX.POWER DEMAND | ENERGY RECIEVED ENERGY | %ENERGY | %LOAD

YEAR MW % INC GwH | %mc |sas@wm| Loss | FACTOR
1993 4,46 84| . 23| . a0 . ;a9 4nj 6533

1994 | w0 w4l mew] 0 pos| 6568]  4m| 0 6643

1995 T sl o eas] 0 3| o oem| o 2mesvl  C 4mf 66

1996.. : 8T 941 33206 934 v 31,664 | - 470 © 6628

1997, | exos| . sd2| . 35881 - 7,99 34,194 s es01

1998 S esm0| 749 386% 761] 36817 0| ez

999 | ru| 0 T7se]t o 41sm Taell - e8| 4m{ 6618

2000 7,701 735 44644 T 139 o ARSEE L 470 66.18

000 | .. 8290 . . . 765| . 4B08S| | o 4sms| . 4m 6621

o seos| - e21]  stoss| 6 ageed| 470 6623

00 ois| . sw| ¢ saoe|  sm|  spam| 4 ' 66.69
w004 L oo saos| ot ass| o oszoss| T ses| o osa34] o - 470f . 614

Cg00s | .. 10am3f . 4B&] .. e0a81| .. S46) . 51383 . . 470 L. 6153

2006 . 10,653 472 Coes| 526 60,367 470 . 6188

2007 e s06| - eesv| . se6|  est| sm0| 67.88

2008 11,737 a8 69794 0 488 66,514 470 67.88

2009 _ 122%0 71| 73080 471 69,646 | 470 . 6188

w0 - | 1assof . 486] . 6407| 4SS| mets] - 4| 6188

e Y T ] Y 1 I 1) 188
oz | mess| 0 ss| mswm|  am| s - 4m| 6138

w3 | | adol 0 esaes| o aso| o mass| - oam) 0 6188

Comé | oou4Bas|o o 3290 oo 8g210|. 329 o s4064| . o 4m]| - 6788

2015 | .- 15307 - aae| c o ooeer| . a9l - seM3| .. 4700 - 67.88 |

6 | w309} el 39| sam| . 470 67.88

| Note&=P£es¢ntédjby’MEA“afi1st*Fie1d*1nVestigation;”'

HE A
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4.3

4.3.1

Reviem_of the MEA's Power Demand Forecast by the Study Team

Methodology of Review_

(1) Available data

(a) The study team obtained a document pertatnlng to the MEA’s ioad forecast

publlshed in June 1993 by the Thalland Load Forecast Subcommtttee

_ Descrlbed in thlS document are deta:led forecast methodology andl'

{b)

results by FY 2006. Also, the forecast peak load values (energy
recexved from EGAT) by FY 2011 are given theretn _
The peak load va]ues recelved and sold electrtc energy, loss ratlo and_
load factors by FY 2016 were obtalned from the MEA. (Table_4,2—5) | |
The 1972 constant prtce values by FY 2006 publtshed by the Thatlandi

' Development Research Institute were obtained as predlcted values of GRP. -

(d)

(e)

Any data subsequent thereto was reported to be unavallable Moreover,h:

varzous economlc reports were obtatned
In-addition, the road pro;ect maps ‘and other cxty developmentt
lnformatlon centerlng on Bangkok were obta1ned _ ,p
An outllne of the Muang Thong Thanl PrOJect belng under;implementation'p ‘
about 20 km north-of the city center: of- Bangkok was obtaxned as large :

scale C1ty development pI‘OJeCt mformatlon ‘ -

(2) Key. pornts of review

“(a)

~(b)

- {¢)

The power demand forecast methodelogy will be- clarlfled after rev1ew1ngr?

'the data in Item (a) above. = For further detatls, refer to Sectlon 4.2,

The- recent trend 1nd1cates that the power demand in PEA. regxon is ..

growing more rapidly than that in MEA region. While: large scalem;

industrial estate have been Jntroduced in PEA reglon, there 1s reported “h
to be not big zndustrnai estate project in MEA Region. - Therefore, it
can be confirmed from the past data that MEA's share of Ioad has been,.c
decreased and this trend is partrcularly remarkable in the 1ndustr1a1
sales. _

It is confirmed that the correlation between the power:demand and GRP
tends to be closer in the regions wtth many electricity consumption-

intensive industries are located whereas such correlation tends to be.

-1z



. ‘weakened ‘in active business regions,

(d} After extending'the-prediéted value of GRP by FY 2006 to those by FY

9016 on a curve, the correlation with MEA's predicted. power demand is

studied on the curve.

(e) The electric power demand in Southeast Asian countries has been studied

in view of ‘the position of Thailand in terms of power demand.

4.3.2 Results of Review =~

(1)

(2)

Share of MEA's power demand to-overall power demand in Thailand

Obtained as a means of examining the share of MEA's power demand is the

ratio of electric energy received by MEA from EGAT to FGAT's sold electric
energy (obtained by deducting station service energy, pumping-up ‘energy

and: transm1531on loss from generated electric ehergy). As the results _

‘are presented in Table 4.3-1, -the MEA's share has been lowered

consistently for the past: twelve years evén from the past records and is

confirmed to undergo a similaf.trendffrom the power demand forecast by FY

2011.

Comparison of - power. demand’ configuration and trend of load increase in

iMEA’s-Region and Central Region of PEA:

The trend of increase in various categories of energy sales in MEA region

and that in the Cenffal-Region adjacent to MEA region among PEA Region are

comparedfbased'onithiS‘hiStoric&lrrecordS'of‘energy sales as the results

are ‘indicated :in Table 4, 3 2

Although the number of residential customers is’ roughly equal to each

 0therfas-seen in-the’ table,-the=energyfconsumptxon-zs ‘much greater in MEA
Region® than - that in PEA Reglon (2 5 times’ the energy consumptlon per

"customer in FY 1991)

In the case of business: sales: energy, both the rumber of* customers and

'f'energy consumptlon are extremely greater ‘i MEA" region, Although the

~increase rate in the Central Reglon is high, there is'a substantial

' idlfference quantltatlvely, wh:ch apparently 1ndxcates a dlfference in the'

']3regnonal characterlstncs _g.? SR SR i



Speaking of industrial sales energy, the number of customers in MEA Region,
which was as much as 3.6 times that in the Central Region . in FY 1981 was
decreased to only 1.6 times in FY 1991. The energy consumption in the
Central Region became greater than that in MEA region reversely from 2.1
times that in the latter region. . .

The number of iarge;industrial customers in the Central Region.increased
substantially from 16 to 130 in contrast to the increase from 60 to 104
in MEA Region.

The energy consumption of large industrial customers in MFA Region, which- -

was 2.8 times that in the Central Region in FY 1981, was lowered to a
nearly equal level in FY 1986 and 0.6 times in FY-1991- (The consumption in. -
the Central Region is 1.7 times that in MEA Region)..- Thus; the large
industrial energy consumptxon is- 1ncrea31ng at a. much higher rate in the
Central Reg:on than that-in MEA Region.

This realist1cally indicates: that large industrial plant locatlon sites

have been exhausted -in MEA Region. . Such .a-past trend is also reflected in

(3)

the long-term forecast based on regress;on equatlons

Study based on elastic values

To examine the past elastic values, the annual average increase rate of

electric energy: sold and that of GRP in FY.1988 through FY 1992, and the

average values of elastic values [ (Increase rate of electpinenergy |

.sales)/(GRP increase rate)]'based on the above annualﬁaverage increase

rates.are.obtainede;,-:_ _ S _ L

As the calculation resuLts:are_presented-in_Table:4.3e3,wthe elastic
values vary extensively from 1.95 in maximum to_U;TBgin minimum with the
average valde being 1.05. _ _ ._ ‘ R D
By examining the trend of the relationship between the.load-and,GRP_
predicted'by EY 2006,_it_has-been;confirmed}that'aLthough the elastic
values eXceed 1.0 as a whole in Thailand that in MEA. fegion tends to
undergo .a downward trend, - as lS shown -in Table -4.3- 4 P F
Since the GRP by FY 2006 has been given,: this: GRP is extended to a trend
curve by FY 2016, and after plottlng this: curve and a: load forecast curve '
on.a same graph, :the 31m11ar1ty between the GRP and load forecast curves
have been studxed as is shown in- Fig 4. 3~ 1



To:clarify - the future trend of clastic values, such a trend has been
expressed on a logarithmic curve based on the elastic values in 1982
through to 1995. As a result, this curve indicates that the elastic
values are decreased gradually as indicated in Fig. 4.3-2.

On the basis of this curve, the electric power demand has been obtained
from the GRP and elastic values forecast through to 2016. The results are
presented in Table 4.3-5. and Fig. 4.3-3. |

Meanwhiie, the power demand in 1995 has been forecast on the assumption
thatuthe-average increase rate-would-be.lo.g% continuously by the end of
the year.as_in the previous:seven months. |

The  electric. power demand.in 1996 and-thereafter has been calculated by
applying the above elastic values. In addition,. lower and higher curves
are drawn with a yearly allowance of 0.5% in the increase rate of GRP (so
that é gaplof about &:10%'w0uld appear in twenty years), and these -
curves are compared with the forecast curve of the MFA. As seen from the
curves, -the MEA'sS foreeaét curve are included .roughly: halfway-between
both of these.curves. .. . = - | | |

' (4),inCrease-of;power demand -in-ASEAN countries -
When the transition of p0wer demand in the ASEAN .(Association of -Southeast
Asian Natlons) countrles is- vzewed in terms-of peak load, the growth of

© power: demand 1n Thai land is hlghest among other countries as presented. in
Table,4.3 -6 and Fig. 4.3~ 4. (Source:.  January 1995‘Issue,0f Overseas

_ Electtic‘Powen,ﬁthe=Japen_Electric-Power-Information_Center; Ine.

 (JEPIC))- e | |

As the economlc growth has been indicating a saturatlon trend in Indone51a,
some observes predlct that the ecoriomic situations in Thailand would also
undergo a slowdown trend unless the traffic conditions in Bangkok should
be improved. However, the infrastructure projects including
repleniéhmentfof foad.networks,_develoﬁment of mass transportation system

“and other projects have been_pfomoted steadily for development of economy
in the country. S | |

f.In con51derat10n that the power demand forecast values to be used in this

-lstudy w111 be applled for the 1mprovement and expan31on plans of

transm15510n 11ne and dlStPlbUtlon facxlltxes, excessxvely conservatlve



. (6)

forecast should. be avoided so as not to cause any trouble to smooth
electricity supply -in the future.

Recent trend of demand _

With regard.tq the recent trend of MEA's electric power demand, the past
records by May 1995 were-éompared with the demand forecast in FY 1993.
As a result, although the ac{ual_records fell a 1itt1e'$hdrt'of the
forecast -values in FY 1993 and 1994, ‘the load increased substahtially;
and. the peak - load exceeded the forecast:value by 2% in the earlier half of

FY 1995. The energy sales also increased by 10.9% over the previous year.
Should this-trend prevail, .the demand in FY 1995 is predicted to slightly

exceed the forecast value.

Conclusion

The source of the demdnd flgures used. in this power. DlStPlbUthﬂ System

_Improvement and Expansion Plan is the forecast values established by MEA

basing on the demand forecast issued by the Load Forecast Subcommittee of

- Thailand.

Considering from.an overall point-of-view,'however' it ié recommended ‘that
this demand forecast.should be reviewed by thls Committee at adequate _.
intervals. Although -the: 1mportance of forecasting:in the 'MW unit is
jusfifiable on a-f30111ty planning; “this method Is more prone to errors
and difficult ‘than the MWh: forecastlng method considering.:the. p0331ble'
declines of load factor in case of changes in ‘the-demand comp031t10n

Therefore, a constant observatnon on its tendency is also recommended

. .4'—'15;ﬁh"



Table 4.3-1 Peak and Energy Sharve of MEA

MEA' s Load Received from EGAT

Generation by EGAT

2001-2011

- e

: 71_'4 h}17'

Fiscal
Year Peak - Sales Peak Enersy
' MK lne, % GRh inc. % MK fng. % {Share % G¥h fne. % {Share %
1982 | 2,838.0 9.6 15,402, 7 5.71 1,498.8 80| 52.8| B 7IBT|] 2.6] 36.6
1983 | 3,204.3 12,9 ¥7,590. 1 1.2 1,630.6 8.8 50.9] 9,665.7| 10,9} 54.9
S1984 [ 3,547.3[0 107 19,381.9 102 1,775.8 89| 50.1| 10,497.5 8.6 54.2
1985 ] 3, 878.4 9.3 21,299, 1 9.9 1,822.9 2.6 A4T.0| 10,909.8 3.9 512
1986 | 4, 180.9 7.8| 22,617.8 6.2 1,982.6 8.8 47.4] 11,3%0.8 4,41 50,4
1987 | 4,733.9) 182 25, 844.8 | 1.3 | 2,178, 9.9 46,0 12,929.7 13.5 | 50.0
1988 | 5,444.0 15.0 29,403.5 | 3.8 24322 101.7T| 44.7| 14,5641 12,61 49,5
1989 1 6,232, 7 4.5 33,612 4.3 2,715 16|  43.6| 16,143.8 10.8F 480
1990 | 7,003.7 13.8] 39,368.8 | 17.0| 3,128.5] 15.1| 44.0| 18,622.5| 154} 47.3
1991:1 8,045, 0 [ 10.4| 44,773.2 | 187 3,519.4 12,7 43,7 20,776.8| 1161 46.4
1992 | 8,876.9.1 .10.3 | 50,770.9| 13.4| 3,992.6| 13.4! 450/ 22,945.5 104 45.2
1993 | 9,730.0 9.6 | 56,558.2 | 114 4,346,0 8.9 44.7| 24,872.7 8.4] 44.0
Actual )
Inerease % 11.7 12.4 10. 3 9.9
1983-1993 : - :
Actual in 1994 : :
' (10, 709) (4,755) . (27,525)
Forecasy o R :
194 | 11,395 17.1 63,490 | . 12.1 4, 791 10,2 42,0 27,879 12.1] 43.9
1995 | 12,459 9.3 69, 971 10.2 5,231 9.2 42.0 30, 387 9.0{ 43.4
1996 | 13,616 9.3 76,836 9.8 5,723 9.4 42.0 33, 226 9.31 ‘43,2
19971 14,763 8.4 - 83,564 | 8.8 6, 205 8.4.1 -42.0 35, 881 8.0l 429
1998 | - 15,933 | 7.9 90, 638 8.5 6, 670 7.5} 4.9 38,632 7.7| 42.6
19991 17,095 7.3 97, 669 7.8 7,174 7.6 1 42.0] 41,573 7.6 | 42.6
2000 | 18,372 | - 7.5 105,410 7.9 7,701 7.3° 419 ‘44,644 7.41 42.4
2000 19,775 . 7.6] 113,853] 8.0 8, 290 7.6 | A4L9) 48,085 7.7 42.2
2002 | 21,0357 6.4 121,525 6.7 8, 805 6.2 4L.9 51,085 | 6.2} 42.0
L2003 |- 22,301 : B0 129,572 6.6 9, 245 B.O| 41.5| 54,009 571 417
2004 | 723,614 | - 5.91 137,930 6.5 9,703 5.0 41,1 57,086 5.7 41.4
2005 | 24,983 { : 5.8 146,621 6.3 10,173 | . 4.8| 40.7 60, 181 5.5 4.0
2006 | 26,429 ] 5.8 155, 766 6.2 10, 653 4.7 - 40;3 ‘63, 345 5.3 40.7
2007 | 27,933 5.7 165,014 5.9} 11,192 5.1| 40.1 66, 549 5.1 40.3
2008 | 29,576/ . 5.9 175;057 6.1} 11,737 4.9 39.7| 69,794] = 49| 39.9
2009 | 31,278 | .- 5.8| 185,486 | 6.0 12,290 4.7 | - 39.3 |7 73,080 { 47| 39.4
2010 | 33, 052 5.7 196,368 5.9 | 12,850 4.6 38.9| 76,407 4.6 | 38.¢9
2011 | 34,908 5.6} 207,763 | - 58| 13,416 4.4 38.4 79,7751 4.4| 38.4°}
Average Increase % - : : - ' ' coT ' : R
1994-2001 - 8.2 8.7 8.1 8.1
8| 8.2 7.7 7.7




Table 4.3-2 Historical record of Sales Energy by Main Catégory

(Comparison Between MEA and Central Region of PEA)

- . (1 of 2)
‘Description o Fiscal Year ' :
} ‘ 1981 1986 1991 . 1992
Residential : ' o i
MEA Customers(x1000) - | = 619.8 792.3 1,100 © 1,200.1
Sales GWh 1,450.4  2,107.6 3,809.6 4,212.4
aal in Customers % |- 5 50 6.8 )
laal in Sales % : 7.8 12.6 . 10.6
_|kWh/Customer . 2,340.1 2,660.1 3,460.1  3.510.0
Central - |Customers (x1000) 475.0. 8283 1,179.0 - o
: Sales GWh ] 3982 720.0  1,492.0° 1,707.0
aal in Customers % { - . 11.8 3
aal in Sales % - 12. 6 15.7 14.4 |-
kWh/Customer 838. 3 869.3 . 1,265.5 SRR
Ratio  [Customers 1.3 1.0 0.9
(MEA/Central)|Sales 3.6 2.9 2.6 2.5
= __|kWh/Customer 2.8 3.1 2.0 e
Small Business |- L n s - | _ . L
' MEA ‘[Customers (x1000) © 1576 189.6 - 249.2 - - 269.1
: Sales. GWh . 1,098.0. 1,530.0 2,730.2 2,946.8
aai in Customers % | .38 586
__|aai_in Sales % ; 6.9 12.3 7.9
Central  [Customers (x1000) 34,6 60. 2 1046 - - -
| {Sales G¥h 208.8°  378.1 ©-813.5  987.2
aai in Customers % i - © ~« 1L7 ¢ (L7 R
. laai in Sales % 12.6 16.6 . 21.4
Ratio - Customers : 4.6 31 2.4
(MEA/Central)[Sales - 53, 4.0 3.4 3.0
|Large Business - . o o A ST
MEA Customers 2,853 3,855 8539 . 9,412 -
. Sales GYh _ 861.3 1,522.8 3,772.9  4,226.0
aai in Customers % 6.2 17.2 .
aai_in Sales % : 12. 1 19,9 12. 0
Central  [Customers 280 486 1,573 '
Sales GWh 66. 0. 119. 7 605. 0 788. 2
aal in Customers % 11,7 26.5 -
aai in Sales % 12.6 38.3 30.3
. Ratio |Customers 10.2 1.8 5.4 N
(MEA/Central)|Sales 13.1- 12,7 6.2 5.4

Note : aai means average annual increase

418 1




(2 of 2)

Description Fiscal Year
1981 1986 1991 _ 1992
Small Industry B
MEA Customers. 3, 307 4, 095 5,143 5, 508
Sales GWh i,080.0 1, 446. 4 2,279, 4 2,586.2
aai in Customers % 4.4 4.7 VRN
Central Customers 873 1,435 . 3,016
Sales GWh - 453, 1 672.6  1,474.3
" laai in Customers % 10.5 16.0
aai in Sales % 8.2 17.0
Ratio Customers ' 3.8 2.9 1.7
(MEA/Central) |Sales = 2.4 2.2 1.5
Medium Industry .
MEA Customers 213 309 534 571
Sales GWh 857.2 1,047.0 2,250.7  2,553.7
aai in Customers % 7.7 11.6 6.9
aal in Sales % 41 16. 5 13.5
"~ Central Customers 112 170 462 S
Sales GWh 635. 1 848.6. ' 1,922.6
aai in Customers % 8.7 22.1
aai in Sales % 6.0 17.8
Ratio Customers 1.9 1.8 1.2
(MEA/Central) |Sales 1.3 1.2 1.2
Large Industry N . S C
MEA Customers - o .60 62. 104 120
Sales GWh .| 1,270.9 1,480.3 . 2,627.6 28719
aai in Customers % ' 0.7 10.9 "15.4
aal in-Sales % . 3.1 12,2 9.3
Central Customers ) 16 49 130
Sales GWh 454,99 1,427.7  4,511.5
aai . in Customers % ' 25,1 21.5
_ aai in Sales % 25.7 25.9
‘Ratio Customers 3.8 1.3 0.8
(MEA/Central) [Sales 2.8 1.0 0.6
Total of Above Industry - C S R
MEA - '_Customers " 3, 580 4, 466 5,781 .. 6,199
Sales GWh 3,208 3,974 7,168 . 8,012
aai in Customers % 4.5 5.3 7.2.
|aai in Sales % 4.4 12,5 11.9
Central Customers - . 1,001 1,664 3,608
o lsales GWh. T 10 1,543 . 2,949 - 7,908
"aai_in'Cﬁstomeps Yol o 001006 < 16,9 -
- leai in Sales % .- 138 21.8°
_Ratio - *|Customers ‘ 3.6 - 2.7 1.6
Sales ' 2.1 1.3 - 0.9

: 3(MEA/Centrai)

w

ST




Table 4.3-3 Elasticity of Sold Energy to GRP

“Growth rate of Sold Energy Ave. : 10.17

Year
1983 8.63

1984 .41 - B.19

o ®

1985 .97 6.18 4.16
1986 6.05 5,20 3.74 3.32
. 1987 7.48 7.20 6.87 $.25 13.42
1988 | 8.38 8.34 8,37 .81 13.21 13.01
1989 B.82 8.85 8.98 10.22 12.63 12.24 11.47
1990 | 9.72 9.88 10.16 11,40 13.52 13.56 13.83 16.25

11991 | 9.97 10.14 10.42 11.50 13.22 13.17 13.22 14.10 12.00

1992 | 10.04 10.20 10.45 11,38 12.79 12.66 12.57 12.54 11.33 10.66

1982 1983 1984 1985 10986 1987 1988 1989 1990 1991

Groowth rate of GRP  Ave. : 10,26

Year
1983 | 10.78
1084 7.46 4,23
1985 | s5.64 3.16 2.10
1988 5.40 3.66 3.38 4.47
1987 7.37 6.54 7.32 10.02 15.66
1988 8.95 .59 9.71 12.37 16.43 17.21
1989 9.64 '9.46 10.53 12.74 15.57 15.53 13.88
1990 9.95  ©.83 10.79 12.62 14.69 14.38 12.96 12.10
1991 9.94 '9.83 10.65 12.15 13.71 13.22 11.92 10.96 9.83
1892 9.85 9.74 10.45 11.70 12.92 12.38 11.20 10.32 9.44° 9.05
1882 1983 1984 1985 1986 1987 1986 1989 1990 1991
Elasticity Ave. ! 1.05
Year . 7 7

1983 | ©.80
1984 | 1.13 1.93

1985 | 1.24 1.9% 1.98

1986 | 1.12 1.42 1.11 0.71
1987 | 1.01 1.10 0.94 0.82 0.86 _
1988 | 0.94 0.97 0.86 0.79 0,80 0.76
1989 | 0.91 0.94 0.85 0.80 0.81 0.79 0.83
1990 | 0.98 1.00 0.94 0.90 0.92 0.94 1.07 1.34

1991 | 1.00 1.03 0.98 0.95 0.96 1.00 1.11 1.29 1.22

I IR I Y. SR~ S

1992 1.02

.05 1.00 0,97 0.99 1.02 1.1z 1.25 1.20 1.18

1982 1983: 1984 1985 1986 1087 1988 1989. 1990 1981 -

E _4 :”20:_,



_Table 4.3-4 Relation Between Energy Requirement

and Gross

Regional Product

F.Y 1992 1996 2001 2006 | 2011
Energy (G¥h) L
MEA 22946 33226 48085 63345 79775
aai % : 9. 70 7. 67 5. 67 4.72
PEA :
~North 3658 5615 8179 11307 15566
~Northeast 3753 5737 8301 . 11433 15683
=Central 14358 23065 36866 53640 76380
-South 4380 6491 9422 12805 17194
~Total 26150 40908 62768 89235 | 124822
aai % - 11. 84 8. 04 7.29 6.94
lEGAT"s Direct Customers 1693 2703 3000 3186 3165
EGAT+PEA Customers 27843 43611 65768 92421 127987
aai % : 11. 87 8. 56 7.04 6.73
Total - 50789 76837 113853 155766 207762
aai_in Total % 10. 90 8.18 6. 47 5. 93
Total Energy Geneération 56006 83896 124158 169545 225702
aal in Total Generation % 10. 63 8. 16 6, 43 5. 89
. [6ross Regional Product (BBT) A _
MEA _ S 324.5 - 4457 654. 5 889. 3
 aai % o '8.26 7.98 . 6.33
PEA - . 423.0 - 575.0 837.1 1,137.2
: aai % S B 7.98 7.80 6. 32
Whole Kingdom | 7T47.5 0 1,020.8  1,491.6 2,026.5
| _aal % S S 8. 10 7.88  _6.32
Elasticity (Ene.aai/GRP aai){aai/GRP aai)
MEA o 1. 17 .96 0. 90
~ |BGAT+PEA 1. 49 1.10 1.11
Whole Kingdom: 1.35 1.04

Note : aai means average annual increase
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Table 4.3-0

Macro Forecast Study by Elasticity

1,362.77_

99, 779} .

f*7ff é f:f4ﬁ525; )

(GWh)
GRP Forecast|Elasti-[Energy Forecast by Elasticity MEA
Year |at 72 const! city | Medium 1§ ..High Low Energy

© " iprice B.Bt) .| scenario | scenario | scenario | Forecast
1993 | 352.50 } 0.98 23, 849 23, 849 23, 849 23, 849
1994 $382.28 1,21 .26, 370 26, 370 26, 370 26, 370
1995 [~ 412.55 - | 1.27 29, 244 29, 244 29, 244 28, 959
1996 |-  445.74 - 1. 03 31, 665 31, 816 31,515 31,664
1997 | . 481.87 | 1. 02 34,274 34, 599 33, 951 34, 194
1998 ' 519.03 1. 00 36,994 37,518 36, 475 36, 817
1999 [ 560.23 0,99 139, 843 40, 594| . 39, 102{ -39, 619
2000 |- 604.80 0. 98 42, 958 43, 967 41,968) . 42, 546
2001 | 654.47 - | 0.97 . 46, 390 47,6941  45,117| 45,825
2002 {7 705,06 {0.96 49,844 51,4741 ~ 48,258| 48,648
-1 2003 . 750.62 [ 0.95 52,918 54,894| - 51,004 : 51,471
- 2004 796, 38 - 0.95 ‘b5, 968 58, 318] .. 53,703 54, 384
2005 842. 89 - 0.94 59, 031 61, 783 56, 390 57, 303
2006 | 889. 34 0.93 - 62, 054 65,2341 . 59,016 60, 367
2007 937.91 0. 92 65, 177 68, 817 61,714f 63,421
2008 | - 985, 11 0,91 [ 68,175} 72,298 64,271] = 66,514
2009 1, 032. 32 0. 91 71,139 75, 768 66, 773 69, 646
2010 1,079.53 0. 90 74, 067 79, 228 69, 221 72, 816
2011 1,126.73 0. 89 76, 960 82, 6717 71,616 76, 026
2012 | 1,173.94 0. 89 79,821] 86,117 73, 960 78,700
2013 1,221, 15 0. 88 82, 648 89, 646 76, 255 81, 385
2014 1, 268.35 0.87 85, 443 92, 966 78, 500 84, 064
2015 |::1;315.56 .| :0.87 |..-~88,207] 86,.377] :.80,698| -.86,743
2016 0,86 90, 940 82, 849 89, 423




Table. 4.3-6 Transition of Bleclric Peak Load in ASEAN Countries

Unit:M§

Year Brunei Indonesia | Malaysia " {Philippines Singapore Thai
1985 08 | 2966 | 2420 | 3037 | 1665 | 38
1996 CUT 3,404 | 2,567 3203 | - L764 | - 4,202
1987 ST 3890 | 2,750 | 3,432 L939 | 4,842
1988 18 | 4497 | 3049 | - 3684 | . 218 | . 541
1989 164 | 5,168 | 3,380 | 3,99 | 2286 [ 6208
1990 o1 5898 | 3840 | 3,974 2488 | 167
1991 o194 | 6,304 | 3,990 4,088 2,631 | 7,990
1992 2| 64l 4,498 | . 4588 | - 2790 | . 83828

S| oansn | (93|  (61¥ L e
Note ::(f ) shows average annual increas rafe;frdm'l985'to 199?-7 o

- Pig.4.344 Transition of Blectric Peak Load in ASEAN Countries =

Index(ioss=
A MACRISIZI0 -
: : i Thai . :
......................................... :.....-.....:.‘.,.-........-..A.--‘..:-...“‘::.:'.:.."...".-i-..[nd0nesia .
P ] S SUUURRRRE SUURRRE SO T oS A S ;.ﬁFUHEI.
: 1 : : : : . Malaysia
: L TR : Singapore
1Y O S SO ;'..-:-‘.':‘ t',f’ .......... Serreens LY .
0 : e 3 s -~ Philippines
125 L s ST g A e S SO SR s
100 T 1= : o s - : . :
1985_ 1986 1987 1988 1989 1990 - 1991 1992 Year )

Source : Overseas Electric Power : No.1 in 1995 )
Published by Japan Electric Power Informatiqn Center, Ingc.




Table 4.3-7 Comparison of Actual and Forecasted Load

Vax. Power Demand|Received from EGAT |  Energv Sales Load
Year Item Increase Increase Increase| Factor
MW % GW¥h % G¥h % %
1992 | ‘Actual {3,992, 60 22,945, 54 21, 967. 62 65. 43
1993 |Forecasti4, 392.22 10.01 | 25,463.34 10.97 | 24,266.56 10.47 66. 18
Actual {4,346.00 8.85 24,872.66 8.40 23,849.41 B.567 65. 33
Differ. %] -1.0b6 ~2.32 -1.72 -1. 28
1994 |Forecast|4, 781.45 9.09 27,878.56  9.49 26, 568,27 9.49 66, 42
Actual {4,754.75 9.4l 27,525.27 10.66 | 26,369.83 10,57 66. 08
Differ.% -0, 77 - =1, 27 -0.75 =0. 51
1995 |Forecast}5, 231.30 9.18 30, 387.33 9. 00 28,959.13 9.00 66. 31
* Actualls, 336.70 12.24 | 30,525.52 10.90 | 29,244.10 10.90 65. 30
Differ. % 2.01 0. 45 0. 98 ~-1. 562
Note * Actual * Assumed from half year s record
as of May
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CHAPTER 5 MEA's SHORT- AND LONG-TERM POWER DISTRIBUTION SYSTEM
IMPROVEMENT AND EXPANSION PLAN

5.1 General

MEA has formulated year-on-year plan for improving and expanding its power
distribution system in order to cope_with the increasing power demand and
performed the implementatiohl | '7 |

In this chapter, first}y, the outline of the MEA's planning criteria for power
distribufion system based on the‘system planning and the MEA's basic policy
to formulate the: Rev:sed Seventh Power Distribution System Improvement and
Expansion Plan FY 1992- 1996 (herelnafter referred to as "the Revzsed Tth
Plan") are descrlbed Secondly, the progress Sltuatxon and problems of the
Revised 7th Plan are dlscussed Thirdly, the outline of the MFA' s short- and
long-term plao.after FY 1997 and EGAT's power development ptan are_descrlbed.



5.2  MEA's Planning Criteria
5.2.1 Target Qperating Yoltage
Target operating voltages of the MEA system are controlled according to the

following table. .

(unit: -volt) -

Nominal ~ Normal _Emergency

Yoltage Max.t - oo . Min. oo Maxo o Min, o
230,000 231,000 29,000 242,000 198,000
15,000 117,600 106,400 123,000 96,012
69,000 70,350 63,650 72,500 57,305
24,000 23,600 21,800 24,000 21,600
2,000 1,80 10,90 12,000 10,800
0 40 am Cae se
220 231 214 939 209

5.2.2 Maximum Loading of Subtransmission Line

Maximum loading of subtransmission line is as shown in the table below.

Voltage Normal Emergency (4h/day)
230 kV (a) 267 MVA ( 670 A) 400 MVA (1,000 A)
(b) 320 MVA (° 803 A) 480 MVA (1,205 A)
115KV 288 MVA (1,450 A) 308 MVA (1,550 A)
69 kv 192 VA (1,610 4) 212 MVA (1,770 )

Note: {a) Transmission from 4x250 MVA terminal station
{b) Transmission from 4x300 MVA termlnal station

Incidentally, transmission capacity of EGAT 230 kV s:ngle CerUlt overhead N
transmission llne is as shown in the table below o '



Conductor Transmission Capacity
(MVA)

~MCM ACSR
1 x 1,272 : 429
2 x 1,272 858
4 x 795 . 1,303
4 x

1,272 1,716

In case of the n circuits, transmission capacity should be (n-1) times the

capacity of a single-circuit line with- the same conductor size.
5.2.3 Capacity and Maximum Loading of Substation
(1) Capacity

Installed capacity of terminal and distribution substations is as shown in
the table below.

Existing
R R New
(if expansible) - '
‘Terminal Station (EGAT) -  4x200 MVA 4%300 MVA
(MEA) - 4250 or 4x300 MVA.

EQDistrjbution Station-: . 3x40 OT 3x60.MVA . 3x60 MVA- -

(2) Maximum Loading of Substation
Maximum;loading_bf_terminalrand‘distribution substations is as shown in
‘the table below. '

Ratio to Transformer Ratlng

Normal Emerg enc
U o (4h/day{
' ferminal Station (EGATY 8% 107%
oy sw - 11
) Dlstrlbutlon Station (2 bays) o 12%
L ! (3 bays)BO% | 120%




5.2.4 Maximum Fault Level

Maximum fault level is as shown in the table below.

Vol tage

Makimom {fault level

230 kv
115 kv
69 kv

< 50 kA
31.5 kA
40 kA

5.2.5 System Configuration

Proper system configurations should be determined for each of distribution

area, load flow, fault level and rlght of way for transmission and

distribution lines along the route

(1) 230 kV system -

230 kV subtransmission line conflguratlon is radial with at least three

circuits.

(2) 115-69 KV system

The 115 kV or 69 kV subtransmxssxon 11ne conflguratlon can be classified
into four systems as follows

(a). Radlal

In order to 1mprove system rellabillty each end of transm1531on line is
connected together 50 that 1t can be swrtched to other termlnal statlons.

This conflguratxon is called "Tapped tie normally open“,ras 1s shown in

Fig. 5.2- l(a) and (b).
(b) Tapped-tie '

This conflguratzon renders high rellablllty as well as hlgh fault level
So it is applxed in the area where the dxstr:butlon substatlon is

located considerably far from the term;nal statxon or in the area where 3

the fault level is w1th1n the crlterla



The tapped-tie configuration is shown in Fig. 5.2-1(c).

{c) Loop
This'configuration is the same as the tapped-tie except that both ends
of subtransmission lines are supplied from the same terminal station.
It renders high system reliability and fault level is moderate.
Loop configuration is shown in Fig. 5.2-1(d).

(d) Network
The substatlon is to be connected from at least three terminal stations.
This system renders high system reliability as well as higher fault
level than the other three configurations. Moreover, power flow from
'each‘terminal station should be taken into account. o

‘Network configuration is shown in Fig. 5.2-1(e).

5.2.6 Reliability

In planning subtransmission line system, feiiability'must be considered. MEA
power system should be planned and constructed-.in such a manner that it can
generally remain 1ntact at’ any 31ngle contlngenC1es such as the: loss of a.
 single transformer or subtransm1551on line with no loss load. Thls worldwide

" evaluation method is called "(n 1) criteria®. .
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5.3 The Revised 7th Plan
5.3.1 Policy Guidelines

MEA has set a series of policy guidelines of the Revised 7th Plan to improve
the power distribution system reliability as follows:

(1) To construct sufficiently good quality, reliable and safe power
distribution system to serve the increasing power demand.

{2) To promote and provide services to:satisfy all classes of customers and to
encourage efficient, safe and econoﬁical electricity utilization.

(3) To improve quality of distribution system in business and industrial areas
for more reliability.’ o

{4) To improve.distribution.system in some significant areas.fdf impfdvemeht

- of landscape and envirdnment. |

(5) To improve distribution syétem in certain:areés requiring high quality of
pbwer supply by using undergpbund cable and 24 kv voltagé regarding system
reliability. ‘ | _

{6) Tc promote and'encourage more private sectors ih:participatibn in
implementation, S | | o

(7) To control the tariff rate in line with econcmic and ihvestment
priﬁciplés. : ._' o _ - |

(8) To study and employ modern-technology for the improvement and development |
of power supply system.fe}iabiiity-énd also MEA staff's technical
Knowledge development. ' | B



5.3.2 Qutline of the Revised 7th Plan

MEA formulated the Revised 7th Plan in line with the above mentioned policy

and has performed its implementation to cope with the rapid increasing demand.

Brief description of the‘Reviéed 7ih Plan concerning this Study is as

follows:

(1)

(2)

(3)

Terminal Station

Six new terminal stations {Thanontok, Sainoi, Jangwatana, Ratchada

Bangkoknoi and Teparak) are to-be constructed with the total capaCity of = '

2,700 MVA, of which Thanontok is-to be invested by MEA.
Besides seven existing terminal stations will be boosted by 1,400 MVA and
the total increasing capacity will be 4,100 MVA. ' '

Distribution Substation |

Forty-two new distribution substations with total capacity of 4,400 MVA
%i1l be constructed; 16 existing-substations”wfl1 be boosted by 800 MVA in
total, and 22 temporary or small substations will be dismantled resulting
in reductlon of 1, 060 MVA The total 1ncreasxng cap301ty will be 4, 140

MVA. In add;t;on, there w111 be modification of ‘two more existing

substat;ons

Subtransmlssxon L1ne System

The total length of subtransm13310n 11ne to be constructed w111 be 377 7:
ckt- km of which 281 ckt-km is overhead line and 96.7 ckt-km is

underground cable.' Moreover, there will be subtréhsmissidn line addition

~at the total léngfh of 35.3 ckt-km, of which 26.6 ckt-km is overhead line

and 8.7 ckt-km is underground cable.



5.4 Progress Situation and Problems
5.4.1 Load Forecast and Actual Records.

Based on the load forecast for FY 1991, the 7th Plan was revised and placed
into execution. As the actual load exceeded the forecast value (by
approximately 2.6%) later in FY 1992, the load forecast was revised
accordingly in FY 1993. . _

The difference between actual value and the forecast vaiue at each year of FY
1993, 1994 and 1995 (98.9% in FY 1993, 99.2% in FY 1994-and 102.0% in FY -1995)
was very small. It is judged justifiable to use the revised forecast values
in FY 1993 for this study. However, itrIs time to review the whole load'
forecast as the néxt step, taking the latest trend of increasing load into

account.

Forecast values accordlng to the Revised 7th Plan and actual values of load 1n.
the past are as shown .in the table below. -

Fiscal'Year B '1991 e 1993 1994 1995 1996

Reviséd Tth Plan  (MW) 5591.4 3890.4 4284.7 4656 1 5110.9 5610 7
Forecast in FY 1991 (%/a) 12,7 10.5° 9.6 9.2  0.8. . 9.8
Actual (MW)  3591.4 3992.6 4346 0 4754.8 5336.7

(%/a) 12.7 13.4 8.9 9.4 12.2
Forecast in FY 1993 (MW) 4392.0 4791 o 5231, o 5723. 0

(@) .. 100 .91 9.2 94




-

5.4.2 Progress of Substation Expansion Plan

According to the Revised 7th Plan, moSt'of the substaticon expansion work has
been considerably behind schedule. As a countermeasure to cover power
supply; therefore, temporary one—bank-substation has been installed in many
cases. Table 5.4-1 shows the commissioning date of the respective substations
based. on the initial Substation-expansion plan and the outlook for
commissioning of such substations as of the stage of the First Field

Investigation. In this table, the modified outlook of the commissioning

- period ‘is marked by arrows. Although 12 substations among the 73 projects in

~ total ﬁave been commissioned as temporary substations in advance along with

rapid increase of power demand, the construction work of many other
substatlons has been by two or three years behind schedule. However, the'_

maJorlty of substataons are scheduled to be comm1531oned by FY 1997, except

* five substations which are postponed to FY 1998.
_On the. other hand 16 substatlons with a total output of 680 MVA, wh1ch had

not been allocated in the Revised 7th Plan, were constructed or expanded in FY
1993.  These substations are deemed ‘to have been constructed or expanded as a

: g-reSult of delay in the commissioning period based on the Sixth Five-Year Plan

or as an emergency countermeasure to cover short power supply.

' .The particularly serious, problem under the Revised 7th Plan is that the
'comm1351on1ng perlod of the Thanontok T/S (230/69 KV, 2x250 MVA) proposed to
be constructed as a terminal substation mlght.be postponed from FY 1993 to FY

1998,

__dAlthough & standby one bank has been proposed ‘to be installed in the Chldlom
'iT/S (230/69 KV, 2x250 MVA) 1ocated comparatively close to the Thanontok T/S,

the delay 1n comm1331on1ng of the Thanontok T/8 is. conszdered to cause &

' substantlal effect upon stable power supply in the future Such an.effect is

studled 1n the foIlowxng Ciause 5.4, 3
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5.4.3 Effect of Delay of Thanontok Substation Construction

According to the outlook at the time of the First Field Investlgatron, the
Thanontok Substation was scheduled to be commissioned in FY 1998. However,
this substation was scheduled to have been commissioned in FY 1993 in the
Revised 7th Plan. _

Therefore, a brief study is made on the basis of a power flow diagram on the
situations in the surrounding substation loads_in case the Thanontok T/S is

not commissioned in FY 1996, the final fiscal year of the'Revised 7th Plan.

(1) Study condltlons

- All of the substatlons other than the Thanontok T/S are assumed to be .

completed on schedule (as 1ndloated in the power flow dxagram)
- Switchover to surrounding substatlons is to be made by making and breaking
-of the transmission llne side circuit breakers in dlstrlbutlon
substatlons _ :

- In case the load to be switched over ls large,'the load is also switched
over mutually between the surrounding substations. o
_~'A1though transmission loss may vary depending'on switching~over of load,
such a {oss is negllglbly small so that it is dlsregarded in thxs outllne

study.

(2)-Results of study

'Studles have been made to: swztch the loads in the Thanontok T/S .over . to

the surrounding Childlom, Lardprao, South Bangkok and South Thonbur1 T/Ss 3_:

as a countermeasure, but lt is concluded dlfflcult to switch over all of |
the loads due to the shortage of the capacrty (transmlss1on capacxty‘
approximately 107 MVA; estlmated load after sthch:ng—over 117 153 MVA)
of the transmission llne consxstlng of only three.: slngie core cables on'
the 69 kV side Chlldlom 1/S. The load in the Childlom T/S which is
estimated to become nearly 640 MVA, may also substantxally exceed the
" bank capacity of 2x250 MVA. The portion of changeover to the other:.
terminal Stations (Lardprao, South Bangkok and South Thonburl) 1s not
.deemed to-cause any problem, since ‘the transmlsSIOn 11ne will be free

From excessrvely heavy load and the load 1n the termlnal statlon 1s§_ﬁ

o 5_ 16 :.:;: k .



remaining within a range of 80% utilization factor.

In case Thanontok T/S does not exist, the Childlom T/5 and its secondary
system will be ekposéd to excessively heavy ioad, and stable power supply
can be. disturbed. ‘Therefore, an urgent countermeasure wili bé required, .

as is shown in Table 5.4-2 and Fig. 5.4-1.
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5.4.4 Utilization Factor of Distribution Substation

According to the design criteria of MEA, the maximum load in a distribution
substation is specified as presented in the table below based on the rated
capacity of the respective transformers at normal and emergency:load
conditions. However, the conditions of the prevailing reliability have been

confirhed by examining the actual load situations.

MEA's Design Criteria of Distribution Substation

Maximum loadi agalnst Load factor

- ‘transformer rating (%) in remaining - Load to be
bank at one switched
Normal«. . . Emergency - bank:shut .- ‘over (%)
- down (%)
2-bank 75 : 125 150 25 *
substation = : R o S
3-bank- - . 80 - . 1200 - - . 120 o 0
substatxon : '
Note: * In case of 2x60 MVA the load of 15 MVA should be swltched

over. -

(1) Utlllzatlon factor of diStFlbUthﬂ substatlon ‘:'
Utllxzatlon factor of dzstrlbutlon substatlons was checked by looklng up
the actual record of dzstrlbutzon substatlon peak loed 1n September 1994,

as is shown 1n the Table below

~Utilization: .. Number of -

Pactor ~  related ~ Share
S C )RR -substations L
95 100 - . ., 1. N
90 - 94.9 6 : :
85 -389:9 7 s 30 o oy 31K -
80 - 84.9 . 3 A
;«753% 79.9 'i.__e-14.=.- L
300~ 749 o 0 62 o B0%
20 - 29.9 A oo e
10 - 19.9 - 9 }9%
1- 9.9 3
Total - 103 100%




The extent of load which should be switched over to other substations at
the time of shutdown at one bank was examined while paying attention to
the utilization factor exceeding 80% among the above, as is shown in
Table 5.4-3. - |

The load equivalent to:25% of one-bank capacity in maximum is allowed to
be switched over to another substation in the case of 2-bank substation.
according to the design criteria, but many substations are operated at -
much higher load than'the above. In the case of substatton with different
bank capacity,. the capacity which should be changed over at the time of
shutdown of larger capacity bank has become partlcularly large. - The

largest capaczty requ1r1ng swltchover is: 95% in the Prakasa Substatlon,

where about 43% of the total.load should-be switched over.

Expansion plan of_exceseively loaded sobetations

Examined herein is what'kind of countermeasures for extending exceSsively
Ioaded substations have been xncorporated in the expansnon plan accordlng
to the ReVISed 7th Plan, as is shown in Table 5.4-4.

"Such an excessxvely heavy load 1s deemed to have been reduced in many'

substatlons should the correspondlng or adjacent substatlons have been_e
extended on schedule Whereas, no exten51on plan has been worked out for
the exce331ve1y loaded Muang Mal Substatlon and Bangsaotong Substatlon
adjacent to each other in the southeastern reglon ,

On the other hand, the utlllzatlon factor is low partlcularly in many
substatlons comm1351oned in FY 1994 The temporary one- bank substations
(de31gned for Power: supply to large scale resxdentlal condomlnlums)
adjacent to the Muangtong-1 and -3 Substatlon are-operated respectlvely.
at an extremely low utilization.factor of lower than 10%'at the stage of

‘site survey. Under such 31tuatlons as’ mentioned above, it would be

necessary to study future countermeasures whlle observ:ng the load

condi tions 1n the surroundang areas.
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Table 5.4-4 Heavy Load Substatlon and Expansmn Plan in the Rev1sed 7th Plan -

o7

Suanluang

(unit = WVA)
No.| Code No. . Name of D/S Ad jacent D/S and Expansion Plan-
1| 1 Bangkapi Soonvi jai  1x40+1x60-+1x40(1994 — 2 )
P 2 Bangbon South Thonburi | | |
3] 9 Bangplee King kaew 2x60(1994 —1995)
4] 12 Chankasem +1X60(1993 —1995)
5/ 15  Klongjam - |Ramkhamhaeng -+1x60(1994 —1996)
6| 82 Parakanong Ekamai  3x40(1992 —1996) _
7 33 Prakasa _ Khotor  1x60 at 1994—-2x60(1995 —>1§97)‘  o
| Bangtunuru 1340 at 1994--2x60(1995 —1997) |
8| 36  Paknam’ Suanson 160 at 19942 40(1994 -»1995)
9| ‘39 Rasburana Kurunai_. 1x40 .at 1992<2x40(1994 —1996)
0] 51 Hatlieb Nanglerng' 2 x 40(1996 —1998) - |
11| 52 Yothee Kingpetch  2x 40—-3% 40(1994 —1995)
R | | Makasan 23 40-+60(19%5) -
12| 54 Ramkhamheeng | 2x40-> +1x60(1994 -1996)
13 | 56 ,Mpan‘gfnai ' _Bangsa_otdngr |
4| 63 Bangsadtong Muahgm_ai -
15| 64  Bangmod 1 X402 X 40(1993 —1996)
16| 6  Bangrekyai 15602 X 60(1994 '->199"5)'
7] %0 Bangnanjved 1X602X60+1X20(1993 1994 ? )
18| e 1x60—>1x40+2x60(1992 —>1995)
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