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UNITS AND GLOSSARIES

{1) Units
mn : Miilimefef _
e : Céﬁtiméﬁer
m : Meter
lem ¢ Kilometer
cn? t Square centimeter 7‘:‘
w? : Square meterJ o
km?Z o Square kilométer
w3 i Cublce meter _
. MCM : Million cubic meter (for development planning)}
kg 1 Kilogram
t : Metric ton _
n3/s : Cubic meter per sedphd_
kW : Kilowatt ‘
WWh . : Kilowatt hour
.'MW B H Még#watt.. _
GWh Gigawatt.hour _
kv ¢ Kilovolt
kVA H Kiid%@it~Aﬁ§éfe
MVA : MeggvéipﬁAmpére
- MCM H Thousdﬁda of_circuiér mils (for transmission line)
rpm : Reﬁbiutions'per ﬁinuﬁes
Hz 3 Heftz:(cycies per second)
El. : 'ElévapiOn
°C H Deéreg in centigréde
~ mb : Millibar
Z H Perceﬁtége
v : Lugegn Va1qe (rate of water loss from a drillhole)
i o i Liter '
1 MW : 1,000 kW
1 GWh : 1,000,000 kWh
1 barrel s 159 f
1 rai : 1,600 m2
gal ' 3 cm/secz.(acceleratiOn of earthquake motion)
kine :  cm/sec 7



(2) Glossaries

(1) Terms

NHﬁL : Normal High Water Level
LWL 1 Low Water Levei DR

~ TWL : - Tail Water'Léveif?
Us$ : U.S. dollar '
B : Baht _ ‘

ME s Millionﬁﬁéﬁﬁ o
hrs : Hours
yr : Year
ea. : Eaéh _

'Héx.. : ﬁhﬁimﬁm';‘
Min. : Minimum
cct : Clrcuit
a.c. P Altétﬁéfive'cﬁfféﬁt
ACSR : Aluninum Conductor Steel Reinforced
ASTM : American Standard for Testing and Materials
CA : Catchment Area = '
FY : Fiscal Year
GDP : Gross Domestic-Pfgﬂhéf

My : BbdyZWave;Hégﬁitﬁ&éw'.

Mg : Surface_WQvévﬁggﬁitﬁdé
IRR . Tnternal Rete of Return
EDR : EquéiiéingaDiSEduﬁt Rate
PAX : Private Automatic Exchanger
PMF : Probable Maximum Flood
PMP : Probabie‘Maﬁiﬁum Precipitation
UHF : Ultra High Frequency o
VHF : Very High Frequency
B-C : Net Present Value of Surplus Benefit

.

B/C Benefit Cost Ratio

"'Vi"



:(ii)- Agencies

AIT

t Asian Institute of Technology
EGAT : Electricity Generating Authority of Thailand
EPDC. : Electric Power Develbpment Co., Ltd.
JICA : Japan International Cooperation Agency
Lao PDR : Lao People Democratie Republic
- MBA : Metropolitan Electricity Authority
NEA H Natioﬁal Energy Administration
NEPO . : National Energy Policy Office
NESDB : National Economic and Social Development Board
NIDA :  National -Institute of Development Administration
OPEC : Ofganiéation of Petroleunm Exporting Countries
PEA : Provincial Electricity Authority
RID : Royal Irrigation Department
TbRI : Thailand Development Research Institute
IBRD : International Bank,for Reconstruction and

Developuent
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Table 3-1 - BGAT BXISTING INSTALLED GENERATING CAPACITY " = -

THumber - Capacity (MR}

| Average Bnergy

| Plant Type of Units | Installed | Ultimate | Capability
.A, Hydroelectric Plant - _ . _ (Gﬁh)yr) '
" Bhumibol . S 53500 )R UTi0Ne P 1,200.00
- Sirikit , 3 3750 { -, 500.0 ¢y  1,000.0
© Ubolratana - 3 2500 1 25,00 © 7560
- Sirindhorn - 3 - 36.0 36,0 86.0
- Chulabhorn 2 40. 0 C4000 95.0
Kang Krachan 1 19. 0 18.0 L1800
Nam Pung A 6.0 R 15.0
~$tinagarind 4 540.0 $720.0 1,140.0
Bang Lang Y R N T2 2000
Tha Thung Na 2 380 [ 380 165.0°
“Khao Laem 3 300.0 3000 760.6
Huai Kum I L3 1.3 2.0
Ban ‘Yang 3 0.12 0.12 0.3
Ban Santi. 1 13 L3 6.0
Ban Chong Klum - 1 10,02 0.02 S 0.2
Ban Khun Klang 2 D018 0.18 0T
Hae Ngat 2 9.0 S - 280
Huai Sapnan #in 2 2.2 12.2 21,0
‘Rajjaprabha -3 240. 00 240.00 - 990.0
 Tetal 48 2,250.12 | 2.730,12 5.410.2
B, Thermal Power Plant o . e
North Bangkok 3 2315 L2560
South Bangkok 5 1, 300.0 9,110.0
Mae Moh 7 825.0 5.420.0:
Krabi 2 40.0 - 200.0-
Surat Thani ! 30,0 210.0
Lhanom PPB 1 15.0 - 525.0
Bang Pakong Thermal o2 1,190.0 ~7,710.0
‘Total 1 3.607.5 24,4250
€. Combined Cjclé Power Plant | . . 5
Bang Pakong Combined- i 771. 6 4,055,49
Cycle Blocks 1 & 2 R
Total 10 771.6 4,035.0
D. Gas Turbine - :
¥akhon Ratchasima { 15.0 33.0
Udon Thani 1 15.0 33.0
Hat Yai ) 45.0 99.0
Surat Thani 3 45.0 93.0
Las Kraby 1 145. 0 888, 0
 Total 15 - 265. 0 1.152.0
GRAND TOTAL 94 6. 894. 22 45,0424
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Table 3-2 Instalied TranSmission-Lines and Substations

As ‘of Sep, 1087

h/.550 circuit-km is presently energized at 115 kY,

¢/ Inctuding § circuit-km of 132 kV transmission line,

d/ Presently energized -at 230 kV.

3-11

Substations” Transmission Lines (Circuit-Kilometers)
~Region and
System Nunber Transformer a/ Double- Single- f tal
Voltage’ ambe Capacity (MVA) Circuit Circuit 0
Region 1 _
230 kv 19 - 6,120 2, 750 18 2. 736
115 kv 41 2. 185 632 1. 437 2. 069
69 kv 1 27 - 128 128
Total Bl 3, 332 3,382 1,583 1,965
Region 2 _ _
230 kv - § i 400 290 - 290
115 kv 28 1,043 CLTHL 1,686 3,397
69 KV 4 35 - 327 321
. Total 33 1, 478 2,001 2,013 4,014-
Regidn 3 .
230 kv 3 400 806 b/ 806
115 k¥ 21 926 1. 149 1, 137 ¢/ 2,286
Total 24 1,326 1, 955 1,137 3,092
Region 4 - .
500 kv - - - 326 d/ 326
230 kv 8 750 2, 040 218 2,238
115 kv 20 924 634 1. 072 1, 706
69 kv 5 100 -1 187 194
Total 33 1.774 . 2,681 1,803 4, 484
Atl Region
500 kY - - - 326 326
230 kv 3t 7. 670 5, 886 236 6, 122
115 kY 110 5,078 4,126 5. 332 9, 458
69 kv 10 162 7 642 649
Total BGAT 151 12,910 10, 619 6, 536 16, 553
Notes : g/'Excluding $tation and gemerator unit transformers,
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Table 3-3  TOTAL RGAT GENERATION REQUIREMBNT

.Fis;al”Yeari s

Peak Generation T

'Energy fieneration

'Load:Factor

MW % Increase|

okh | § Tncrease| g

1974

Cnese |4 s

ual.

7,950 | 5.6 | 65,

96

1975

T [ S U [t

82167 |11 T 66y

T

1976

1,662 - 17,45, |

9,414 | 14.84 | 65

05

1977

S R R

10,951 | 16.32 | /66,

13

19738

2,101 12.13

12,372 12,98 67.

23

1979

2,255 | 7.35

13,965 |  12.88 | 70

69,

1380 .

RN 7.20

14,754 | 5,65 69,

67

1981

2,989 | 709

“TI5960 | 8,18 0

38

1988

2838 ] 963 |-

16,882 | - 578 | 67

TR

1983

3,204 12.81

19,066 | 12.94 | 6L,

92

1984

3, 547 10.70

21,066 | - 10,49 .67

79

1985

3, 878 9.33

23,357 - 10:87 | 68

75

NTTTE

181 | T80

24,780 | 6.06--| . &7

66

1987 - |

4,734 13,23

28,193 - _.13578 67,

99

1988

444 ] 1500

aL99T | - 1348 6.

09

Average Growth

Rate %
-'1978 - 1988;

= 999

- 9.96 |- -

Table 3-4  Total lustalled Capacity and Peak Generation

Fiscal Year

Installed Capacity (MW) .

.-Peak Generation (MH)_

1978

2,902

2.175

1979

2,964

2201

1980

3, 448

2,319

1981

4,008

L 561

1932

4, 403

823

1983

5, 032

. 200

1984

6,128

. 04d

1985

6, 705

, 826

1986

6. 805

, 202

1987

6. 985

o b | o | ee | e [ ne ] po

. 842

SOURCES : ETAT, PEA, NEA, POF
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Table 3-5  Blectricity Bnergy Balance
Blectrici-ty Supply : " Blectricity Consumption
: _ 7 Transmission — — e
: S -Station_ and - | Pree¢ Blectricity |"Blectricity
“Year Gross © Net - | Service Distr__iht_ution’ Supply _(Ufficial Avaiable Total
Generation | [Emport” Line Losses | Use, Staff Supply for Sale
B SR R etc,)

_ 1978 12637 R _215 519 . 967 24 11, 342 (11, 366
1979 : 13,443 | 781 198 1,292 21 12, 412 12, 434
19.80 ' 14.'426 _ 759 - 618 1,418 21 13,128 13, 149
1981, | 15.\3\70;_.'7' 31 617 : 1, 647. 26 13,811 13, 837
1982 | 16, 5_2_0;7. - 139 681 -1; 646 - 28 15, 005 - 15, 033
1983 | 14,857 616 | 681 | - 2019 30 16.802 | 16,832
1984 _ 21,'0'2:5' : 688 385 2, 256 35 18, 537 18, 572
1985 -23. 074 703 1,086 2, 660' ' 39 19, 993 20, 032
1986 24,717 741 1,013 2. 411 46 21,988 22, 034
1.987 28, 652 398 1,191 2, 965 105 24,789 24, 894

Table 3—6. Energy Generation by Sources
Year Hydro | Fuel 0l Diesel il Lignite | Natural Gas Total
1978 2,110 - 9, 723. 315 489 - 12, 637
1979 3, 264 8,500 4_06 1,273 - 13, 443
1980 1,273 11, 352 391 1 410 - 14,426
1981 2, 9’?4 8,979 216 1, 675 1, 526 15. 370
1982 3,837 5,857 56 1, 859 5, 011 16, 620
1983 3, 660 7,100 124 1, 804 6, 169 18, 857
1984 4, 082 6. 335 28 2, 311 8, 263 21,025
1985 3, 692 3,379 24 5, 313 10, 666 23,074
1986 9, 554 3, 332 34 5 545 10, 252 24,117
- 1987 4,075 2. 188 67 6, 698 15, 624 28, 652
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Peak Generation (MW}
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36 WMEME | | |
?;@@Eﬁﬁﬁﬁ‘EGAT@M%@%ﬁﬁ&\MEA\PEA@&%ﬁﬁ@Zﬁ
e kHEN S, o S ;" -
| HARMMGR. PEAOHEAMME AKERUIECRES AT 50, < oBiiR
pEAo&ﬁgﬁﬁMEmﬁw;ﬁ@&ﬁm%b&ﬁﬁﬁmﬁﬁﬁsn§:amx;@
DEH B, - | : | |
1987 6 AIKEGATEMEA, PEANTRINS i BEMRUNTOLE0TH
B ' |
MEA 5 L4777 Baht/ihh
PEA ; 1.0399 Bait/kNh _ _
itpEGATﬁﬁﬁﬁmwaakﬂ%¥§®$@$EMNM$£ﬁv\
{22 Baht/kWh T - o ' | -
—F(MEA&UPEA@%%%%E%M%@%\EﬁiﬂGﬁﬁﬁ%&mofhéa

Table,3-7 MEA. PEADBRB&LRT,
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1.

Table 3-7 Tariff Structure of Electric Distributors (MEA, PEA)

Residential
fnergy Charge : First 5 kWh or less 5,00 Baht
0 Next 10 kWh 0.70  Baht/kWh -

Next - 10 kWh 0.90 Baht/kWh
Next 10 kWh : 1.17  Baht/kWh -
Next 65 kWh : _ 1,58 . Baht/kWh
Next 50 kwh _ 1.68 - Baht/kwh-
Next 150 kih 1.76  Baht{/kwh
Next 100 kWh o 2,02  Baht/kWh
Next 400 k¢h : 2,11  Baht/kWh

Over - 800 kWh 2.43 - Baht/kWh

Minimum Charge: 5.00 Baht/month
Small Business

40 kWh or léés 88;12

Energy Charge : First ;Béht';
Next 260 kwh 1,77  Baht/kWh
Next 200 kh 1,88 ‘Baht/kWh
Next 500 kWh 2.21  Baht/kWh
Next 2,000 kWh ' 2.43  Baht/kWh
Over 3,000 k¥Wh . 2,50 Baht/kUWh
Minimom Charge: 88.12 Baht/month

Large Business (30 kW or over)

3.1 For below 12 kv |
Demand Charge _ 239,00 Baht/kW
Energy Charge o 1.28 - Baht/kWh

3.2 For 12 kV or aver
Demand Charge 229.00  Baht/kW
Energy Charge 1.23  Raht/kWh

Specific BusineSS (Tourist Hotel)

4.1 TFor below 12 kV
Demand Charge 233,00 Baht/kW
Energy Charge 1.28  Baht/kWh

4,2 For 12 kV or over
Demand Charge 216,00 Baht/kW
Energy Charge 1,23  Baht/k¥Wh

Small Manufacturing & Mining (30 - 499 kW)

All Voltage _

Demand Charge 177.00  Baht/kW

Energy Charge 1,23  Baht/kWh

Dicount 4% from demand and energy charge

6.

10.

11.

12.

Note:

-Energy Charge 1.20

. Medium Manufacturing & Mining (500 -~ 1,999 kW)

All Voltage

Demand . Charge 174.00  Baht /kW
Energy Charge 1.23  Baht/kWh
Discount ' 47 from demand and energy charge

Large Manufacturing & Mining (2,000 kW or over)

All Voltage

Demand Charge 170.00  Baht fkW
Energy Charge . 1.22  Baht/xWh
Discount éz_from demand and energy charge

Electric Smelting/Fusing Industry or Electroysis Industry

All Voltage

Demand Charge 165.00 Baht /kW
Baht /kWh
Discount 4% from demand and energy charge
Public Utility (Water Works)

9,1 A maximum 15 minute integrated demand of less than 30 kW
Energy Charge : First 10 kWh or less 18.20  Baht

Over 10 kWh 1.82  Baht/kWh
Minimum Charge: 18.20 Baht/month .
9.2 A maximbm 15-minute integrated of 30 kW or over
Demand Charge 167.00  Baht/kW
Energy Charge 1.23  Baht/kWh
Government Office
Energy Charge : First 10 kWh or less 18.20  Baht -
_ Over 10 kWh 1.82  Baht/kWh
Minimun Charge: 18.20 Baht/month
Non-Profit Organization
Energy Charge : First 100 kWh or less 18,40  Baht
: Over 100 kWh 1.84  Baht/kWh

Minimum Charge: 18,40 Baht/month

Agricultural Pumping

117.00  Baht
Baht /kWh

First 10 kWh or less
Over 100 kWh 1,17
117.00 Baht/month

Energy Charge :
Minimum Charge:
Effective June 1, 1987 .
Minimum charge for schedule 3, 4, 5, 6, 7, 8 and 9.2 are 30% of the

highest billing demand occurring during the 12 months ended with the
current month
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) REBHBRORAFEEY
BERN - B BEETFHEECATOTME BT 2L TOLS CEHE

hb,

BHEETR (MW

EGAT J1CA @-ws
& (KW (MH) S
) @ (%)
11988 5, 444, 0 5. 444.0 ¢ |
1991 7, 4400, 7,408, T 0.4
1993 8, 867.0 ©9,014.4 1.7
1995 10, 304. 0 10,786,8 1.1
1998 12, 596. 0 13.,315.4. 5.7
2001 15, 112.0 15, 914. 1 5.3
£ iy 8. 2%/Year 8. 6%/Year




CBABETH (GHN)

CEGAT | JICA @~ ./
g K (GWh) (6Wh)
w @ (%)
1988 31,996, 94 31, 996. 94
1991 45,0620 44,256, 0 1.8
1993 54, 240, 0 54, 172. 1 0.1
1995 63,924.0° 65, 211, 4 2.0
1998 79,.170. 0 81,224.8 2.6
2001 '96,373.0° 97,953.2 1.6
CRRNT 8. 9%/Year 9,0%/Year
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Table 4—1 |

TOTAL BGAT GRNERATION REQUIRBMENT =~

~ (Base Case’Load Forecast)

‘Peak Generation . " Bnergy Generation .
7 SRR E— - : : g Load Factor
Fiscal:Year - Increase, - Lo _-lncrease! . o
MH e — " "GMh R %
CHR % - GHN % g
1974 1,256.30 ) 5700 |  4.75]-..7,258.72 385.90| 561 65.:96 -
1975 1, 406.60 [ 150,30 | 11.96( .8,211.57:| 992,90 13,13 . 66.64
1976 1,652,101 245,50.| 17.45{ . 9, 414.48] 1,202:90] 14.64|.. - 6505"
1977 1,873,401 "°221.30 | 13.40 10,950.62 | 1,536.10:} 16.32( 66.73
1978 - -2, 100. 60 227.20 ) 12013 12,371:67:) L, 421030 12,981 . £7.23 .
1979 12.255.00 (" . 154.40 7.35} 13,964.55 [ 1.592.90" 12.88 7069
1980 - 241740 | - 162..40 7.20 | 14, 753.73 (v 789.20:1- 5651 69.67 .
1981 2,588.70 ) - 171,30 7.09) 15,959.97]1.206.20| . 8.18 70,38 .
1982 2,838.00 | 24930 |- 9:63 |- 16, 881,95 | : 921,904 5.787 + 67.91
1983 3.204.30 ] 366.30 ) 12.91) 19,066.30| 2,184, 40] 12. 94 67. 92
1984 3, 547,30 343.00| 10:70| 21,066.44]2,000,10] 10.49 “B7.79
1985 3. 878. 40 331,10 9.33| 23.356.57{-2,290.10( 10.87 68. 75
1986 4, 180.90 | - 302,50 | 7.80 | 24,779.537) 1,423.00 | 6.09 67. 66
1387 4,733.90 553.00 13.23) 28,193.16 | 3.413.60 13.78| = 67.99
1988 5,444,001 7100107 15.00 ) 31, 996.94 '3, 803,80 | 13.49| 67.09
Average Growth| - SR SIS R A
1979-1988 - '334.34) 9.9%) - 1,962.53 | .9.97 -
. ] o Borecast ~ .| B :
1989 6, 098. 00 654.00§ 12,01) 36.584.00| 4,587.10| 14.34 68. 49
1930 6, 739. 00 661.00 | 10.841 40,746.00! 4,162. 00| 11.38 68. 32
1991 7. 440,00 681,00 | 10.08. 45.062.00( 4,316,00( 10.59 [ 69, 14
1992 8, 173.00 | 733,00 9.85| 49.793.00| 4,731.G0) 10.50 69. 55
1995 8, 867. 00 694. 00 8.491 54,240.00 4,447.00| 8.93 69. 83
1934 9, 578. 00 711. 00 8.02 1 58,964.00% 4,724.00 8. 71 70. 28
1995 10, 304. 00 726. 00 7.58 | 63.924.00 4,960.00 3. 41 70. 82
1996 11, 066. 00 762. 00 7.40 ) 69,065, 00| 5 141,00 3. 04 S 7125
1397 11, 816. 00 750. 00 6.78 1 T74,016.00 | 4, 851. 60 7. 17 71.51
1998 12, 596. 00 780, 00 6.607 79,170,900 5,154. 00 6. 99 1.1
1999 13, 414. 00 818.00 6.49 | 84.666.00) 5, 496.00 9. 84 72.05
2000 14,271. 00 857.00 6.39 1 90,568.00] 5,902.00 9. 97 72. 45
2001 15, 112. 00 841, 00 5.89 | 96,373.00 5,805.00 6. 41 72. 80
hverage Growth o
1987-1991 - 651.82 | 12.22 - 4,006.49 1 12.71 -
1992-1996 — 725.20 8.26 - 4, 8G0. 60 8. 92 -
1997-2001 - 809. 20 6. 43 — | 5,461.60] 6.89 -~

R

eference : Wdrking Group Load Forecast

July 1988
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LIST OF PROJECTS (1989-2001) 2/ -

Table 4-4
- . (LONG TERM PROFILE).
Fuel Unit Rating  Total Comnissioning
" Power Plant Type  Number (M) (M) Date
75; - Khanom 2nd PPB- i 1/Gas 2 15 75 . May 1989
= Mag Moh. o . Lignite: . 8 300 300, July 1989 .
S gnd CSTL © . BT (270) (270) ~ February 1990
Z  Mae Moh - Lignite 9 300 300 December 1990
= Srinagarind Hydro 5 ° 180 180 April 1991
& Bang Pakong CC Gas 3 800 300 Jun 90 - Jun 91
v . Bang Pakong CC. .. - fas . 4 300 . 306 Aug 90 - Aug 91
% Mae Mho . i Lignite 10 300 300  February 1992
i% Band Pakong. thermal 0i1/6as 3 600 600 . May 1992
Ravong Comblned Cycle - Gas 1 360 300 Sep 90 - Sep 91
"Rayong combined Cycle Gas 2 300 300 Oct 90 - Gct 91
Man Phong. Combined Cycle - Gas . . .1 300 300 Nov_ 90 - Dee 91
- Rayong Combined Cycle Gas -8 300 _ 300 Jan M - Jan 52
230 kV Tha Tako-Khon Kaea 3 <. - (300)  (300) January 1992
Bhuaibol Renovation Hydro 1-2 0 (140)b/ March 1902
Krabl =@ Lignite 4 75 5 November 1992
Mze Mah - _ Lignite - 11 300 300 February 1993
Bang Pakong Theramal 0i1/Gas 4 600 600 May 1993
. North Bangkok Renovation 0it- -1-3 (2x75487.9) (237.5) August 1993
Mae Moh lLignite 12 300 300 October 1993 -
" Pak Mun Hydro 1-4 34 138 November 1993
Mag Moh Lignite 13 300 300 April 1994
Mae Hoh Lignite 14 300 300 October 1994
Kaeng Xrung Hydro  1-2 40 80 December 1994
Mae Moh Lignite 158 300 . 300 April 1995
Mae Taeng Hydra 1-2 1818 26 June 1995
Saba Yoi Lignite 1 ~ 150 150 October 1995
Hae' Moh Lignite 16 300 . 300 November . 1995
South Bangkok Renovation 0il/Gas 1-5  (2x200+3x300) (1, 300)  December 1995
Bhumibal Hydro 8 178 178 Janvary - 1996
Sirikit Hydro 4 125 125 February 1996
Lower Sirikit Hydro 1 15 15 February 1986
Saba Yoi Lignite 2 150 150 April 1996
Saba Yol Lignite 3 300 300 October 1996
Mae Moh Lignite 17 300 300 November 199§
Mag Moh Lignite 18 300 300 April 1997
New Thermal Coal 1 600 600 fctober 1997
Mae Moh Lignite 19 300 300 November 1897
Lower Mae Ping Hydro 1-2 20 40 July 1998
New Thermal Coal 2 600 600 October 1998
Sabz Yoi Lignite 4 300 300 November 1998
Nam Khek (1) Hydro 1-2 25 50 January 1999
Nam Khek (2) Hydro 1-2 35 70 February 1999
New Thermal Coal 3 600 600 October 1999
Nam Chern Hydro i-4 100 400 November = 1999
New Thermal Coal 4 600 600 Oclober 2000
" New Thermzl Coal 9 600 600 January 2001
Existing Capacity by 1988 = 6894.2 MW
Total Added Capacity (Up to 2001) = 11,950.0 MY
Plant Refirement . = 435.0 M¥
Total Capacity by Year 2001 = 18,409.2 MW

Notes: a/ This list is only for generation projects and inter-regional transmission projecls.
b/ Rating after renevation is expecled to he 2x75.4 or 150.8 MW,
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