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EGAT'S ELECTRIC POWER DEVELOPMENT PROGRAM

No. 1
Y R, No, of Installed Capacity (MW} Dependzble Capacity (MW} Commsssloning Year
Unit Unit Size Totat Capa. Unlt Size Total Capa,

1979 Ubelratana 3 8,3 25.0 6,8 20,3 Feb, 66 - Jun. 68
Srindhorn 2 12.0 24,0 1.4 22,7 Nov. T1
Chulabhorn 2 20,0 40,0 19.8 39.35 Nov, 73
Nam Pung 2 3.2 6.0 2,9 8.7 Gct. 65
Kangkrachan 1 15.0 19.4 13,4 12,4 Aug. T4
Nam Ngum Surplus 50,0 50.0
Bhumibol #1-6 70,0 420,0 £3.4 350.2 | May 64 - Aug. 89
Sipkit #1-3 3 125.0 375.0 870 291.1 Jan, T4 - Jul, 74
Srinogarind #1 1290 120.0 119.5 119.5 | Sep. 79
Hydro-total 1079,0 812.4
North Dangkok 1 87.5 B7.5 83.1 83,1 Nov. 68
North Bangkok 2 75.0 150.0 71.3 142,35 Mar, 61, June 63
South Bangkok 3 300.0 800.0 285.0 B55.0 Jul. 74,Sep. 75,Nov, 77
South Bangkok 2 200.0 400. 0 190.0 380.0 Nav. 70, Nov. 72
Surat Thant 1 30.0 30.0 28.5 28.5 Feb. 73
Thermal-total 1567 5 1489 1
Mac Moh #1-2 2 78.0 150.0 142,68 May 77
Krabi #1-3 3 20.90 60.0 M.0 Jun. 64
Lignite-total 2100 196 6§

South Bungkok #1-3 45.0 40.5 Dec 70
Nakhon Ratchasima 15.0 13.5 Jun. 68
Udon Thant 15.0 13.5 Jun. 69
Hat Ymi #1-3 45.0 40,5 Aug. 71
Surat Fhant 45,0 40,5 Nov. 77
Gas-total 165.0 148.5

Phuket #1-4 4 10.6 8.5 Nov, 67
Chalug Mai #1-3 a .0 2,4 Jul, G8
Mae Mah #1-9 g 2.8 7.2 May 72
Nakbon S| Thamarat 2 2.0 1.6 Jui, 73
Han Chao Nav 5 5.0 4,0 -
Bang Lang 5 5.0 4.0 -
Dicsel-total 34.6 27,7

TOTAL 30566, 1 2774.3




EGAT'S ELECTRIC POWER DEVELOPMENT PROGRAM

No. 2
Na. of Ingtalled Capacity (MW) Dependable Capacity (MW)
FY Power Plant Commlssiontng Year
Unit Unit Size ‘Total Capa, Unit Size Total Capa.
1980 Hydro accumulated 1079,0 012.4

Srinagarind #2-3 2 120,0 240.0 119.5 235.0 Dec. 79, Mar. 80
Hydro-total 1315.0 1151.4
Thermal accunuiated 1567.5 1489.1
EGAT-NER TIE LINE 40,0 40,0
Thermal-total 1607.5 1s29,1
Lignite-total 210.6 196. 6
Gas-total 165.0 148.5
Diegel-total 34.6 21.7
TOTAL 3336.1 3083.3

1981 |Hydro accumulated 1319.0 1i51.4
Bhumibol #7 90.0 75.0
Hydro-total 1409.0 1226.4
Thermal accumulated 1607.5 1529.1
Bang Pakon (1) #1-4 240.0 228,0 | Oct. 40
Bang Pokon (2} #1-4 240.6 228,0 | Jan. 61
Harge 75.0 71,3 Apr. 81
Thermat-total 2162, 5 2056.4
Lignite accumulated 210.0 196.6
Mae Mch #3 75.0 7.3 Jul, 81
Ligmite-toial 285,0 267.5
Gag-total 165.0 148.5
Dlegel-total 34.6 27,1
TOTAL " 4056, 1 3726.9

1982 | Hydro accumulated 1409, 0 1226.4
Pattani #1-3 72,0 53.5 Oct. 81
Lower Que Yai #1-2 38.0 38.0 Aug. 82
Hydro-total 1519, 0 1317.5
Thermal accumuiated 2162.5 2056.4
Bang Pakon C~C (1) 1 126.0 120.0 114.0 114.0 Aug. 82
Thermal-total 2282.5 2170.4
Lignite-total 285,0 267.9
(Gas-total 165.9 148.5
Diegel-total 34.6 27.7
TOTAL 4286.1 3932.4




ETAT'S ELECTRIC POWENl DEVELOPMENT PROGRAM

No. 3
No. of Installed Capacity (MW) Dependable Capaclty (MW
FY Power Plant ) Commlissicning Year
Unit Unit Size Total Capa, Unit Size Totel Capa

1983 Hydya-total 1519.0 1317.9
Thermal accumulated 2282, 5 2170.4
Bang Paken C-C {2) 1 120.0 120.0 114.0 114.0 | Oct. 82
Bang Pakon Th. #1 1 550 0 550.0 522.5 522, 5 Jul, 83
Thermal-total 2052, 5 2606.9
Lignlte-total 285.0 267 9
Gas-total 165,0 148.5
Dieset-tatal 346 7.7
TOTAL 4956.1 4568. 9

1984 | Hydro accumuliated 1519 0 1317.9
Khao Laem #1-3 300.0 236.0 Mar, 84
Hydro-total 1819.0 1553.9
Thermal accumulated 2952.5 2806 9
Bang Pakor Th #2 550.0 522.5 Aup, 84
Thermal-tatal 3502,5 3329.4
Lignile accumulated 285.0 267.9
Mae Moh #4-5 2 150.0 300.0 285.0 Jan, 84, Jul, 84
Lignite-total 585.0 562.9
Gas-lotal 165.0 148.5
Diesel-total 34.6 27.7
TOTAL 6106.1 5612, 4

1985 Hydro sccumulated 1819.0 1533,9
Long Suan #1-3 136.0 135, 0
Hydro-total 1954.0 1688. 9
Thermal-total a502.5 1329.4
Lignite-total 586.0 552.9
Gas-total 165.0 148. 85
Diesel-total 34 6 27.7
TOTAL 6241, 1 8747.4

1386 § Hydro sceumulated 1954.0 1688 9
Chiew Larn #1-2 2 120.0 114.0 Jan. 86
Srinagarind Pump #4-5 2 360.0 360. 0 Qct 85
Hydro-tatal 2434.9 2158. 9
Thermal-total 3502.5 3329.4
Ligmite accumulated 585 0 552, 9
Mae Moh #6 1 300.0 285.0 Sep. 86
Lignite~total 885.0 B837.9
Gas-total 165.0 148.5
Diesel-total 34.8 27.7
TOTAL 7021.1 6502, 4




EGAT'S ELECTRIC POWER DEVELOPMENT PROGRAM

No. 4
No., of Installed Capaci W Dependable Capacit W
FY Power Plant 7 (MW) L Y O Commissioning Year
Unit Unit Size Total Capa. Unit Size Total Capa.

1987 Hydro accumulated 2074.0 1798, 9
Pump accumulated 360.0 360,90
Hydro-total 2434, 0 2158, 8
Thermat accumulated 3502, 5 3326, 4
R3 (1) C-C #1-3 3 180.0 171.0¢ | Oct. B6
Thermal-total 3682.5 3500.4
Ligntte accumulated §85.0 837.9
Mae Moh #7-8 2 J00.40 GO0, 0 285.0 570.0 Mar., 87, Sep. 87
Lignite-total 1485, 6 1407.9
Gas-fotal petlsed Q 0 Oct, B6
Diesgel-total 34.6 27.7
TOTAL 7636.1 7094.9

1888 | Hydro accumulated 2074.0 1798, 9
Pump accumulated 360.0 360.0
Upper Quae Yal 580.0 547.3 | Oct. 87
Hydro-total 3014.0 2706.2
Thermal-total 3682, & 3500, 4
Lignite accumulated 1485.0 1407.9
Mae Mch #9 300.0 285.0
Lignite-total 1785 0 1082.9
Diesel-total 34.6 27.7
TOTAL 8516.1 7927.2

1989 Hydro accumuiated 2664.0 2346.2
Pump nccumulated 360.0 360 0
Mise, Hydro 300.0 278.0
Thi Khong 51.0 46.1
Hydro-total 3365.0 3036¢.3
Thermal-total 3682.5 3500.4
Lignite-total 1785.0 1692.9
Diesel-total 34.6 27.7
TOTAL 88967.1 8251.3




EGAT'S ELECTRIC FOWER DEVELOPMENT PROGRAM

Ne. 5

No. of Installed Capacity (MW} Dependable Capacity (MW)
FY Power Plant, Commiasloning Year
Unlt Unit Size Total Capa. Unit Size Totzl Capa,
199¢ Hydro agcumulated anns. 0 2670 3
Pump aceumulated 360 ¢ 360 0
Quae Yal Pump (1) 500.0 500.0
Hydro-total 3865.0 3530.3
Thermal accumulated 3682,5 3500. 4
R3 (2} C-C #1-3 180 0 171.0 Jul 90
Thoermal-total 3862.5 36G71.4
Lignite accumulated 1785.0 1592.9
Krabl sctivreal #1-3 -60.0 ~-54.0 Jul 80
Lignite-total 1725.0 1638, 8
Dlesel-total 34.6 a7.7
TOTAL 9487,1 _Begs. 3
1991 Hydro accumulated 3005.0 2670, 3
Pump accumulated §G0.0 860, 0
Hydro-total 38G5.0 3530.3
Thermal-total 3862.5 3671.4
Lignite-total 1725.0 1638.9
Diegel-total 34.5 27.7
Nuclear #1 900.0 555.0
TOTAL 10287.1 9723.3
1992 Hydro accumulated 3005.0 2670.3
Pump accumulated 8BGO0 860.0
Hydro-total 3865.0 3530.3
Thermal-total 3462.5 3671.4
Lignite-total 1725.0 1638.8
Diesel-total 3.6 27.7
Nuclear accumulnted 900, 0 855.0
Nuctear #2 500.0 BGE. O
Nuclear-total 1800.0 I710.0
TOTAL 11287.1 10578.3
1943 Hydro accumulated 3005.0 2670.3
Puerp gccumulated 860, 0 8G0.0
Quae Yal Pump (2) 500.0 500 0
Hydro-total 4365. ¢ 4030.3
Thermal-total 3862.5 3671.4
Lignite-total 1725.0 1638. 8
Dicsel-tatal 4.6 27.7
Nuctear-iotal 1800. 0 1710 0
TOTAL 11767 1 11078.3




EGAT'S ELECTRIC POWER DEVELOPMENT PROGRAM

No. &

No. of Installed Capacity (MW DPependakle Capacity (MW,
FY Powar Plant pacity (MW pe paclly W) Commissioning Year
Unit Unit Size Tatal Capa. Unit Size Total Capa.
1994 Hydro asccumulated 3005 0 2670.3
Pump accumulated 1360.0 1360 O
Hydro-total 4365 D 4€30.3
Thermal-total 3562.5 3671.4
Lignite-total 1726.0 1638.9
Diesel-total 34.6 27.7
Kuclear accumulated 1800.0 1710.9
Nucleasr #3 1200.0 1140.0
Nueclear-total 3000.0 2850.0
TOTAL 12987.1 12218.3
1895 Hydro aceumulaled 3005, ¢ 2670.3
Pump accumulated 1360.0 1360.0
Upper Quae Yal Pump 500, 0 500, 0
Hydro-total 4865.0 4530,3
Thermal-{otal 3862.5 3671.4
Lignlte-total 1725.0 1638, 9
Dleacl-total 34.6 217
Nueclear accumulated 3000, 0 2850,0
Nuclear #4 1200.0 1140.0
Nuctear-total 4200.0 34990.0
TOTAL 14687.1 13858.3

Dependable Capacity :

Hydro plants - averaged the installed and minimum generating capabilily based on long term reservoir simulstion

Thermal plants ~ All thermal {ofl, gas, lignite} 95% of rated capacity
Krahi Lignite

uskng past records.

Combined cycle

Existing gus turbine
Existing diesel

20%
95%
20%
80%
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5-1 Study of Power System Construction Prior to Development of

Upper Quae Yai Project

In studying the method of power transmission for the Upper Quae Yai Project,
it is necessary to confirm that the power system prior to development of the Project
has function that are amply satisfactory. Thereby, it will be possible to clarify the

system strengthening facilities required for the Upper Quae Yai Project.
(1) Hydroelectric Power Development Projects in the Western Area

The hydroelectric power development projects in the western area to be carried

out by EGAT up to 1987 when Upper Quae Yai is to be developed are as listed below.

Sept. 1979 Srinagarind #1 120 MW
Dec. 1979 Srinagarind #2 120 MW
Mar. 1980 Srinagarind #3 120 MW
Aug., 1982 Lower Quae Yai 38 MW
Mar. 1984 Khao Laem #1, 2, 3 300 MW
Oct. 1985 Srinagarind #4, 5 360 MW
Oct. 1987 Upper Quae Yai 631 MW*

{* 560 MW in the electric power development program of EGAT, but
changed to 631 MW as a result of the present study)

According to this electric power development program, the total output of
hydro in the western area will be 1,058 MW in October 1985 when Srinagarind No. 4
and No 5 (pumped storage) are brought inte service, and the system prior to develop-

ment of Upper Quae Yai will be completed.

(2) Power Transmission Plan of EGAT for Hydroelectric Power Sources

in the Western Area

For the above electric power development program, EGAT has planned to

strengthen the 230-kV, 2-cct transmission line between Srinagarind and Bangkok.
The construction plan is as follows:
a} Construction of a substation at the Sai Noi site.

b) Comnection between Sai Noi Substation and Ban Pong 2 Substation with a



230-kV transmission line (2-cct or 3-cet, ACSR 1272 MCM).

¢) The 230-kV, 2-cct transmission line between Srinagarind and Ban Pong 2

Substation strengthened to 4 circuits.

d) Connection between Sai Noi Substation and Rangsit Substation with a 230-kV
transmission line {2-cct, ACSR 1272 MCM x 2).
Connection between Sai Noi Substation and Nakhon Sawan Substation, and
Banglkok Noi Substation with a 230-kV transmission line (2-cct, ACSR
1272 MCM)} respectively.

(8) Power System Analysis
(a) Power System Construction demanded from Standpoint of Reliability

The power system to transmit the electric power generated at hydroeleciric
sources in the western area to Bangkok will be the 230-kV transmission line of
Srinagarind ~ Ban Pong 2 - Sai Noi. The specifications of this transmission line

will first be examined from the standpoint of reliability.

° In case of connecting Srinagarind and Ban Pong 2 with a 230 kV, 4-cct
tfransmission line (conductor used: ACSR 1272 MCM), the fransmission
capacity of this section will be approximately 1,900 MVA (478 MVA/cet x
4 cct) under normal operation. Though it will decrease to 1,430 MVA when
there is a faulting outage of one circuit, the entire output of 1,058 MW of
the hydro power sources in the western area could be transmitted without
any problem If a 230-kV, 3-cct transmission line (conductor used: ACSR
1272 MCM) is adopted in this section, it may be ’necessary to restrict

approximately 100 MW at a time of an outage of one circuit.

o In case of connecting Ban Pong 2 Substation with Sai Noi Substation with a
230-kV, 3-cct transmission line (conductor used: ACSR 1272 MCM), the
transmission capacity of this section will be 1,430 MVA and in the event of
fauiting cutage of one cireuit, it will be reduced to approximately 950 MW.
However, deducting the load consumed at Ban Pong 2 Substation {the maxi-
mum of approximately 300 MW in 1985}, the power flowing in this section

will be about 750 MW so that ample transmission capacity will be secured



without any problem. If a 230-kV transmission line (2-cct, ACSR 1272 MCM)
is adopted in this section, the transmissgion capacity at a time of faulting
outage of one circnit will be 478 MVA and it will be necessary to restrict

power generation rapidly.

Based on the above considerations, if the criterion of reliability of the
eleciric power system is to he that power generation will not be restricted even
at a time of an outage of one circuit, the transmission lines required in 1985,
when the No. 4 and No. 5 units of Srinagarind are incorporated, will be the following
at least:
Srinagarind - Ban Pong 2 Substation:
230 kv, 4 cet, ACSR 1272 MCM
Ban Pong 2 Substation - Sai Noi Substation;
230 kv, 3 cct, ACSR 1272 MCM

Meanwhile, EGAT has a plan to construct a 500-kV iransmission line hbetween
Mae Moh and Min Buri in order to transmit the electric power of Mae Moh Lignite-

Fired Thermal scheduled to be in service in 1986.

The system diagram prior to development of the Upper Quae Yai Project

(1986) prepared based on the above conception is indicated in Fig. 1,
(o) Examination from Voltage and Power Flow Aspects

Power flow calculations on the electric power system of Fig. 1 were carried
out to study the system piror to development of Upper Quae Yai based on the power
supply plans and load forecasts made by EGAT. The power flow diagrams are
shown in Fig. 2 (peak) and Tig. 3 (off-peak). There are no transmission lines

overloaded in this gystem.

However, on examination of the 230-kV, 4-cet transmission line from
Nakhon Sawan Substation to the Bangkok Area, the power flow of the transmission
line connecting Nakhon Sawan - Ang Thong - Rangsit is shown to be far greater
than that of the transmission line connecting Nalkhon Sawan - Ang Thong 2 - Sai
Noti to indicate an unbalanced condition. This condition will be further aggravated

with an increase of the power demand at Ang Thong, and there may be disruption



of power supply at a time of a line fault between Nakhon Sawan and Ang Thong.

By connecting :Ang Thong Substation and Ang Thong 2 Substation with a 230-kV
transmission line (l1-cct, ACSR 1272 MCM x 2), the power flows of the two trans-
mission lines mentioned ahove will be evened out, and moreover, the veltage at
Ang Thong Substation will be improved. Simultaneously, the supply reliability
will be greatly enhanced.

Since it is possible to lead in a 230-kV, 1-cct transmission line at Ang Thong
Subsfation, a transmission line connecting Ang Thong and Ang Thong 2 shouid be
planned. The resull of power flow calculation of the power system with Ang Thong

- Ang Thong 2 connection is shown in Fig. 4.

The reason why the reactive power required at Rangsit and Phitsanulok be-
came fairly large is that the voltages of the 230-kV buses at both lhe substations

were settled at 102% of the normal voltage.

The voltage regulation of the entire power system should be thoroughly
studied, though it has not been studied in this report. A considerable quantity of

reactive power will be required to regulate the voltage.
(¢} Examination from Stahility Aspect

Transient stability ealculations were made for peak and off-peak times in
1986 on the system of Fig. 1 and the stability of Srinagarind - Sai Noi transmission

line was confirmed.

A change of an angular position of each rotar succeeding to a disturbance in
the power system was calculated in the transient stability study. The resuilt is

shown as a function of time (swing curve).

A three-phase fault of one circuit of Srinagarind - Ban Pong 2 line with a
fault-clearing time of 5 cycles was adopted as a disturbance. A fault location

selected is the point near Srinagarind Power Station.

The swing curves of the calculation results are shown in Figs. 5 and 6.

4 - 10



The following may be said as a result of study of the power system prior to
development of the Upper Quae Yai Project from the viewpoints of reliability,

power flow and stability:

o It will be necessary to connect Srinagarind and Ban Pong 2 with a transmis-
sion line of 230-kV, 4-cct (using ACSR 1272 MCM as conductor}, and Ban
Pong 2 and Sai Noi with a transmission line of 230-kV, 8-cct (using ACSR
1272 MCM as conductor).

o It will be desirable to cammect Ang Thong with Ang Thong 2 with a 230-kV
irangmission line (1-cet, ACSR 1272 MCM x 2) in order to enhance supply

reliability and to improve voltage and power flow aspeets.

4 — 11



5-2 Transmission Line required when Transmitting Power of
Upper Quae Yai only

Fig. 7 shows the transmission capacity of a 230-kV, 2-cef transmission line

2x2,

calculated by a simplified model system. The conductor used is ACSR 610 mm
but current carrying capacity and line constants are roughly the same as for ACSR

1272 MCM x 2. If the route of the transmission line from Upper Quae Yai to Bangkok
is to be selected along a road, the only route conceivable is the one from Upper Quae
Yai passing the Srinagarind site and reaching Sai Noi. The length of the transmission

line in such a case will he approximately 270 km,

As indicated in Fig. 7, the transmission capacity will differ according to the
transmission length, and up to a transmission length of about 100 km the transmission
capacity will be determined by the current carrying capacity of the conductor, but
with greater length the transmission capacity is decreased in inverse proportion to
the transmission line length. The transmission capacity of the above-mentioned
transmission line of approximately 270 km will be about 400 MW, Consequently, if
the electric power of the Upper Quae Yal Project is to be transmitted to Bangkok
independently, a transmission line of at least a 230-kV, 3-cct transmisgion line

(conductor used: ACSR 1272 MCM x‘ 2) will be required.
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5-3 System Construction for Quae Yai Pumped Storage

After development of the Upper Quae Yai Project, EGAT has a plan to develop
Quae Yai Pumped Storage (ultimate installed capacity 1,000 MW) in the first half of
the 1990s. Judging from the geographical locations of the two plants, it is conceivable
that the transmission line for the Upper Quae Yai Project is planned so that it could
transmit the power generated at Quae Yai Pumped Storage also. The power transmis-
sion methods of the Upper Quae Yai Project and Quae Yai Pumped Storage Project
should be studied simultaneously, and a power system which will be advantageous

from an overall viewpoint should be planned.

The maximum voltage in Thailand at present is 230-kV, but EGAT is planning
to construct a 500-kV {ransmission line from Mae Moh Thermal to the outskirts of
Bangkok in order to send the electric power of Mae Moh Thermal which is scheduled
to be in service in 1986, Therefore, as the transmission voltage for the Upper Quae
Yai Project scheduled to be incorporated in 1987, not only the existing 230-kV, but
also 500-kV will be an object of study considering transportation of electric power of

Quae Yai Pumped Storage.

A study of the power fransmission method for Upper Quae Yai and Quae Yai

Pumped Storage will be made below:
(1) Selection of System Plan

In studying the transmission methods for the eleciric power of Upper Quae Yai

and Quae Yai Pumped Storage, there are the three conceptions helow.

a) 230-kV, the present highest circuit voltage, is to be adopted for both the
Upper Quae Yai Project and Quae Yai Pumped Storage Project.

b) A 230-kV transmission system is to be adopted for the Upper Quae Yai
Project and a 500-kV transmission system is to be introduced at a time

when Quae Yai Pumped Storage is developed.

¢) A 500-kV transmission line is to be constructed at the time of development
of the Upper Quae Yai Project in order that it can be utilized for Quae Yai

Pumped Storage also. However, the 500-kV transmission line is to he
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operated at 230-kV initially, and ig to be upgraded to 500-kV at the time
of development of the Quae Yai Pumped Storage Project.

Power transmission system schemes corresponding to the above conceptions
were prepared and studied, and then the most advantageous power {ransmission
system pattern was selected for each conception from the standpoints of construction
cost, convenience in maintenance and operation, and stability during pumping. For
each of the power transmission system patterns, the power transmission system from
1985 when the No. 4 and No. 5 units of Srinagarind are incorporated till the time when
Quae Yai Pumped Storage reaches its uitimate capacity of 1,000 MW (1992 according
to EGAT's plan) was chronologically illustrated in Fig. 8. For each scheme, the

uitimate number of parallel transmission line routes was limited within five.

Scheme I is a pattern adopting 230-kV transmission for the Upper Quae Yai
Praject and Quae Yai Pumped Storage Project. I 1987, when the Upper Quae Yai
Project is brought into service, Srinagarind and Ban Pong 2 are to be connected each
other hy a 230-kV, 5-cct transmission line, and Ban Pong 2 and Sai Noi by a 230-kV,
4-cct transmission line. In 1992, Srinagarind - Ban Pong 2 transmission line is to

be 230-kV, 10-cet, and Ban Pong 2 - Sai Noi transmission line 230-kV, 9-cct.

In Scheme II, the system in 1978 is identical with Scheme A- @ -C mentioned in
Chapter 9 of Main Report. A 230-kV, 2-cct transmission line (conductor used: ACSR
1272 MCM x 2) is to be added between Srinagarind and Ban Pong 2 with development
of the Upper Quae Yai Project. For the Quae Yai Pumped Storage Project a 500-KkV

transmission line is to be adopted with 500-kV, 2-cct considered for 1990,

In Scheme I1I, a 500-kV transmission line is to be constructed at the time of
development of the Upper Quae Yai Project in consideration of the pumped storage
to be developed in the future. It is to be operated initially at 230-kV, and to be up-
graded to 500-kV by a 500-kV/230-kV transformer installed at the Srinagarind site
at the time Quae Yai Pumped Storage is incorporated (1990 according to EGAT).

Scheme IV means that a 500~kV transmission line is to be constructed in 1985
when No. 4 and 5 units of Srinagarind Power Station are to be brought info service.
This system is roughly the same as Scheme III and aims to save on the number of

230-kV transmission line cirecuits in parallel with the 500-kV transmission line.
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(2) Power System Analysis

Each of the scheme differs in its development process and form in the final
year, 1992, when the capacity of Quae Yai Pumped Storage is thought to become
ultimate capacity, 1,000 MW. It is possible to judge whether the system scheme is

adoptable or not by analyzing the system in the final year.

In such power systems as these schemes in which a large-capacity pumped
storage power station is at a great distance from thermal and/or nuclear power plants
which are to supply power for pumping, system stability during pumping at oif-peak
time is very severe. So, it is nearly determined from this aspect whether a power

system is adoptahble or not.

The results of transient stability calculation for the systems in 1990 and 1992
are given in Table 1 and the respective swing curves in Fig. 9-15. In calculations of
transient stability, fault locations selected were where the fault is thought to exercise

the severest influence on the system stability.

The conditions for calculations are as indicated below.

Fault

Scheme Fault Location Type of Fault Breaking
Time

Srinagarind Switchyard end of 1-cct, 3-phase 5 cycles

I Srinagarind - Sai Noi 230-kV line-to-ground

Transmission Line

Quae Yai Pumped Storage Power
I Station end of a 500-kV Trans- Ditto 4 cycles
mission Line for Quae Yai

Pumped Storage

Srinagarind Switchyard end of
I 500~kV Srinagarind - Sai Noi Ditto Ditto

Transmission Line

v Ditto Ditto Ditto
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Transient stability calculations were made for the two cases of the transmission
line for Ao Phai Nuclear which supply power for pumping-one is 230-kV, 4~cct as
in the EGAT's plan, the other 500-kV, 2-cct.

The following were clarified from the transient stability calculations.

o It is impossible for Quae Yai Pumped Storage (1,000 MW) to pump up with
a 230-kV, 10-cct transmission line {(conductor used: ACSR 1272 MCM).
Consequently, it is necessary to construct a 500-kV transmission line

between Quae Yai Pumped Storage and Sai Noi. (Fig. 9)

o In 1990, when Quae Yai Pumped Storage has an output of 500 MW, two circuiis

suffice for this 500-kV transmission line.

o In 1992, when Quae Yai Pumped Storage has an output of 1,000 MW, this line
is sufficient from the point of view of stahility, on condition of adopting the
fault clearing time of 4-cycles and choosing a 500-kV transmission system

for Ao Phai Nuclear. (Figs. 10, 11, 12)

° In case of the fault clearing time of 5-cycles, a 500-kV, 3-cet transmission

line would be required in 1992.
¢ Scheme II is the most stable scheme of these schemes.

The resultg of power flow calculations for Scheme II and I are shown in Figs.
16 - 23. With Scheme IV, it was found that the 230-kV transmission line between
Srinagarind and Sai Noi is overloaded even under normal conditions at peak time in

1990 and is unable to function.

Based on the results of the above analyses, either Scheme II or III is needed to
be adopted for transmission of the power of the Upper Quae Yai Project and Quae Yai

Pumped Storage Project.

Regarding Upper Quae Yai Pumped Storage scheduled to be developed by EGAT
in 1995, the following can be assumed from the results of studies of Quae Yai Pumped

Storage.

o The transmission line of 500-kV, 4-cct, ACSR 1272 MCM x 3 will be required

at least to transmit the aggregate amount of power for Quae Yai Pumped
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Storage and Upper Quae Yai Pumped Storage from Sai Noi Substation,

o It is also necessary to strengthen greatly the nuclear power transmission

line and the 500-kV outer loop transmission line of Bangkok.

Judging from the present electric power development plan and power system
plan of EGAT, the system in 1995 is inadequate for development of Upper Quae Yai
Pumped Storage.

(3) Examinations from Construction Costs and Economic Aspects

As a result of the system analyses in the preceding section, if was found that
Scheme [T and Scheme III can be adopted as power systems accompanying development

of the projects of Upper Quae Yai and subsequent pumped storage.

That is to say:

Scheme II: In 198Y when the Upper Quae Yai Project is brought into service,
Srinagarind and Ban Pong 2 will be connected by a 230-kV, 4-cct
transmission line (conductor: ACSR 1272 MCM) and a 230-kV, 2-cct
transmission line (conductor: ACSR 1272 MCM x 2), and Ban Pong 2
Sai Noi by a 280-kV, 4-cct transmission line (conductor: ACSR 1272
MCM). At the time when Quae Yai Pumped Storage is developed {in
1990 accroding to EGAT's plans), a 500-kV transmission line (2-cct,
ACSR 1272 MCM x 3) is to be constructed between Quae Yai Pumped

Storage and Sai Noi.

Scheme III: A 500-kV transmission line (2-cct, ACSR 1272 MCM x 3) is to be
constructed between Srinagarind and Sai Noi in 1987 when the Upper
Quae Yai Praject is brought into service, and operated initially at 230-
kV. This transmission line is to be stepped up to 500-kV and also a
500-kV transmission line is to be constructed between Quae Yai Pumped

Storage and Srinagarind at the time Quae Yai Pumped Storage is incorporated.

The construction costs of power system expansion and the annual costs for the
above two schemes are shown in Table 2 and Table 3. Economic comparison of the
two schemes regarding annual costs and transmission lines losses resulted in the

conclusion that Scheme II is more advantageous than Scheme III from an overall
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viewpoint because of less advance investment in construction cast in spit{:a of larger
transmission losses in the early years after the development of the hydro projects in
the western area. The losses of Scheme ITI will be greater than those of Scheme II,
because of less strengthening of 230-kV transmission system of Srinagarind - Sai Noi,
from the late years of this century. That will make Scheme III be inferior to Scheme

m.

Economic Comparison between Scheme Il and Secheme I1J

Scheme II Scheme Il
(1) Present Value of Total
Annual Cost (MB)
1987 1,280 2,744
1990 1,727 1,028
1992 106 106
Total 3,113 3,878
(2) Losses (MB) 1,461 1,262
(3) Total (MB) 4,574 5,140
Note: Losses (MP) for the two schemes,
{ Power Laoss (59) + Annual! Enerpgy Loss (102)} X :élm =1,461
[Power Loss (50) + Annual Fnergy Loss (89) } X :él(]_-i-—a-]_)—" =1,262

{4y Conclusions

As the result of power system analyses, it was found that Scheme I and II1 will
provide satisfactory functions as methods of transmitting the electric power from and
to Upper Quae Yai and Quae Yai Pumped Storage, but Scheme I and IV won't do and
cannot be adopted. With Scheme II there will be 4 routes necessary in 1992 hetween
Srinagarind and Sai Noi, whereas with Scheme III there will be the advantage that 3
routes will suffice. Scheme II will have less transmission losses than Scheme HI in
near future, and the estimated construetion cost of Scheme I is lower than that of

Scheme III. Taking transmission losses into account and comparing cumulative costs
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at present values, Scheme II will be more advantageous as indicated above.

With Scheme III, a 500-kV transmission line have to be constructed at the lime
of development of the Upper Quae Yai Project so that the advance investment will be
enormous. If development of the Quae Ydi Pumped Storage Project is thought to be
delayed beyond the timing originally planned, there will be great economic risk.
Adoption of Scheme I is not advisable unless there is a definite outlook for develop-

ment of Quae Yai Pumped Storage to he moved up.

In connection with development of the Quae Yai Pumped Storage Project, it is
necessary to examine strengthening of the major transmission line system, especially
the transmission line for Ao Phai Nuclear to be the source of power for pumping and

the outer loop transmission line of Bangkok.
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5-4 Fault Current Calculations

Fault current were calculated on 3 line-to-ground and 1 line-to-ground current

of the system in 1987, The results are indicated in Fig, 12,

The conditions for calculations were the follawing:

1)
(2)
3)

System A -@- C 987

Generator Reactance xd"

The transformers at each substation were assumed to have a rating of

200 MVA, 230/115/65 kV with reactances of %Xps =9.2, %Xpt = 40 and
%Xst = 25,2 at 200 MVA base and the total capacity of banks were aggumed
to meet the load MVA.
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5-5 Transmission Losses

The transmission losses used for economic comparisons were obtained based

on the conditions below.
(1) Scope of Transmission Loss Calculations

The power transmission system from hydroelectric power plants in the western

area (including Khao Laem and Upper Quae Yai) to Sai Noi Substation.
() Load Duration Curves of Hydraoelectric Powey Plants

The operating time per day of each power station was caleulated from the
electric power generation and energy production figures given in EGAT Report No,
844-2207, and assuming that these power station would be operated during peak time,

the load duration curves indicated below were prepared.

As it is thought that Srinagarind No. 4 and No. 5 (pumped storage) will be
operated for only very short periods, they were ignored in the transmission loss
calculations. The electric power of Lower Quae Yai is nof considered either, as it

will be consumed through a 115-kV system.

Load Duration Curve of Hydroelectric Power Plants in the western area,

1291
§ UQyY
&
o 660
= KL
& 360
SNR
0 5 7 9 24
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(3) Load and Load Duration Curve at Ban Pong 2 Substation

The loads at Ban Pong 2 Substation were taken to be the following based on load

forecasts by EGAT.

Year 1987 1990 1992 1995
Load (MW} 425.3 647 750 ag7

The shape of the load duration curve was faken to be unchanged every year as

shown below.

Load Duration Curve af Ban Pong 2 Substation

100 |
8
E 74
S 8
o 3 24

Hour
(4) Transmission Loss

Both power loss and energy loss are sometimes considered for the economical
evaluation of transmission loss. However, the transmission loss will be subjected
to the severest evaluation conditions, if the kW cost and the kWh cost of the thermal
power plant used for evaluatioﬁ of the economics of the Upper Quae Yai Project are
also used as criteria for evaluation of the transmission loss. The reasons are that
the power loss borne by the Upper Quae Yai Project will be very small — i was
calculated at 43.6 MW (60 MW - 16.4 MW) which is less than 0. 6% of total dependable
capacity after 1987 (7,973.3 MW in 1988) and less than 3% of reserve supply capacity
(1,825.3 MW in 1988), even in the case of Scheme A - @) - a with the highest loss —and
so the power corresponding to the transmission loss will be able to be enough supplied
by increasing output of an existing plant. This is a desirahble and realistic way from

the standpoint of improving operating efficiency of that plant.

Sa, only energy loss was allowed to be considered in evaluation of transmission

loss in the study, but both power loss and energy loss were taken with the costs
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assumed to he 1,224 per kW and 1.013H% per kWh, respectively.

Transmission logsses for 25 years for two schemes (Scheme II and Scheme TII)
have been calculated and are shown in Table 6. In the calculation of transmission
losses, the load at Ban Pong 2 Substation was assumed to increase at the rate of 8%
a year after 1995. The ealculation results of transmission logses indicate those

given below,

There will be more transmission losses with Scheme II than Scheme III for a
few years after 1987, but the difference in the {ransmission losses will be smaller
year hy vear and become nearly zero in 1997. The losses of Scheme III will be
greater than those of Scheme 11 afferwards and the difference in the transmission
losses will become larger and larger with an increase of the load at Ban Pong 2 Sub-

station year by year.
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- Fig.l Electric Power System in 1986

75%% 3 150M¥2 300% 1
Mae Moh

25M¥% 4

Siri kit
70M¥ x5
gOMWy |

Bhumibol
Phitsanulok

— To Lomsak

Chumsaeng

120%% 3 Ang
Ot Thong 2

To Ratchaburi Lat

Phrgo
' Min
North 1 Buri
Bongifok Bong
Bangkok Kapi
Noi
South
500Ky Tronsmission Line BCIHQI'(OK | Bung
n ) Bang Pakong
230Kv Tronsmission Line Phll
Ao
) o Phai

4§ — 24



yoybuog yinog
g2l + g2¢

£9z{ 1066
o00il+t9]
te-/ £86 é 10y oy
2 g 0L+ ol+o |4nqUoyy
coil+191 0Ol +2pE : cle Yinog
80j!-
by oo e
osl]
~ 196 01 1-v24 :_l h
HMW vEw] G1-] 596
g9t +15 2 Jyoo T ¥ 1189 1oN Noybuog
766 7 m:wxo& : gz[-z6l
A up
vet+es M g Svll- _m__w_.w
gicli+ €I 8
212
Qzl _
12804 O =S
Bupg? % qm_o_m_.
98/ +mnm_ P 8 \ =
£ 96
ung Uiy oDiDYd $07] (4nqoy 040y
vell+oay o]
975001 |
89 i +601
_vq__...Twme\ cell+
g2+ 5l -
os2 — " 962
N/ <
BHI+OLI e 5.1 gep Lopl =108 s -
1sBub grzl- eez(-~699_
H d — 9g9 mﬂw 26
602 [ +50§ i (ON (DG oll-256 #[-v5
2l+se1 Y\ ' 2 buoy ung X izl +
o022
oIl + 296 %
222
51zl I9119001 E0!
+ -
e o pupBoupsg  “€17008 wao"
geel+le ’ AN Tee]L 00l oDuY
G 27596 v/ 1 ool
buoyl Buy H W2 Buoy| Buy T8/ 00l
&¢l +gog wm v {-00¢

UDMOS
UDYY DN sl +vie

197 Lag1

z2l+
(o]:]

262i-86p

Buspg wnyn
el

5] 001

mvm_._

2 + 092
<=1 }
- TeI/60
DS Wo™ o
T T yoinuos 414
1M1 -
DS - 4
61+ 021
il +o05
v/ 5001 g6l-
Tr}oo! vozl-6cr 0l
TE 100 [ ; ﬂ # Tl o6
ZZT
TU7Lv0l | 681 66 oo! solf +0l
Yo 8DH

cviIl~s82 osl-gez Lel+Epi

(uoljosuo) 2 buoyy bBuy-buoy) buy

(Bap) ajbuy bBuipnan pup
(%) @abbijoa sng

(HVAW) Jamod dAljopay pup
{MW) Jamod sAloy

T B A

fol4d
3joN

1NOUII M)

986 | ‘'tdeg ul awl] Ypa4d -moj4 J4emod 2 Bl4

4 — 25



yoybuog yjnog

691l+e22

% um_+ ecil+o8g
em%o._w ﬁ IDY4 oy
g B i+ ol+o !4NQUOY]
Nm_._.usm‘.\ N gall+zpe __Ln_mw_._.ﬁ¢_ 92| yjnog
T bubg Lels
291+ goi 21l + 95l-+0w
voil 6€€ _n.r
5=/
o/ £10 # TN
m_nw | | ool L 0’86
v I+ gl +2be i1+o02
8 vol ‘
sil- N |+ Buoyoy [y Ho3buog o
9 20| Buog 0L YHION 18+
g2+ el ol
14 26k
Gei+
wn_.mm/;_\ 22
Ny ungoydiny of
w70 101
Hng U cel +25
)_
AN hm—l
arll+ee|
iICN 105 e+
vell+i68 L
2>
rd
LY
nol+466
1ot 462 1 oz
181 +e0i aplt
oob -
Lﬁmw
vie7226 O
84(+ 201 putinboulsg iz s
e+ piz 22l+eL )/ wabpn LG50
TR ooy
BI-/086 566
Buoy) Buy A 2 buoyl Buy
\ ol+o
gel+2n zzl+a
Bil-
o8l AHf+B2
ubmDg uoyypN EN AP t
&8-] SO0 s1t-
2ol -1v2 = S| L2 ni+s)
£ v 69l- [T alf=
62
61el-881
|oqiwnyg
& =7 001 " Lil+
Busog whyH 62 NV sif+ie
(
£8vl+0gr osl+om s¢f | n__*...cw DI Fr 00! ol+o
yog Wo 0] 1T Ve
Bll- yoinupeliyd

gl + 25

cgl-
hv_

ce

ol+o
{uIg

S gail-zer

152
(Bap) 9|buy Bulpps pubp
(%) @boilop sng T@] A

(YVAW) Jamod 8A|iopsy pup
{MW) samod sAlOY { Dl +d

vl -
vS2

02

Nmo

gl-gaz

95701 &£ T8I7 00 & 001

e 2001
810N
gGl+88

sl-gez gl-viz Yo BDW

(uolyosuo) gz bBuoy) Buy-bBuoy) Buy 4noY4im)

986 *1deg uj

swl] ¥pad HO Mo|d Jamod

¢ bid

4 - 27



yoybuog

yinog
gzel +52¢
292 + 056 o
soil -
0oll +191 H%/ 86 98]
iD 0
n.N..m £'86 * ’ Ud oV .u-m“'
t o7 oi+o langquoy]|
ool +191 ([P o2l [+ 522 107198 no
1017+ 2v€ rOH-581" NN g1 1 - inos
= el - = \
W e Ve T N U
+ \
81/ gl + eeg WPMM o l-ag) _. »
86 T Wewil - 21-jL 96 L 6
sl +191 . W o700 £o¢ ION ¥oyouog
242 v sz(-82
£T-/c 66 L Buoy od .
fUD poil - 1ve I+ 2l- sl
vel+ 207 ||[> 2 zoe 0SS TEJgq 14 LU £92
8 96 0%z
2el+ |
ez 20l Mh o
[ % ool
? e e
29 Bub
wm—+mn_+ \4;_ . ﬂnwm QNNm+v._Qx_._+‘_OM
ng Ui obiyd 61 LRqoYooy of
il # 261 107
w1/ 900l gl +
A 50|
oyifs ey | TR oIl g _
se2l+ <57
ve esl _mmom &2+
—> g
aezi-n P .
A./ ™~
gini+os = cgpl-spe 69! -16€ < - agl-982
jlsbuny pizl-og9 1€2(-G59 .
gl+yot ION IDS i
o1t —g¢ 2 buod uog m_mc_m.m
6011+ 296 ~
6127 £0lI
T 517 2001 ozl
suif-zel+ zel+ | | urioBout 00t ¥
sszi+11t o¢ eoz so0z [MBeltY pul HS
612/ L'001
buoyy| bBuy 6
ugQ
=51 86 p2l+ | vO/LEB6 C Ul BE77 o0l
“ g0z 4 h Buy
g2l +e¢2 vl -oo¢
wap]
ooy
2+ [
[ gzl cel+vs
UDMDS vl 4+ et2 s +
0972001 -
uoyyoN @57 2N
v1f+8g
ss{+{||
G
g6zl -g6v TS
j:dele]] _
+
Buapg wnyn 15700 ol £t
avg l+icp e 2114092 7S¢ L MY sst Ll-vez |oqiwnyg
= .#. szl + oy 817 v SO
0 Wo] 01 < } 5750l
‘ T8/20l | e | 2oIl+ozs
vl - v“O_
NG g 1= _ col -1yd MOEZ aui
o8¢ 211 228 :
vil+02 ANOOG 98Ul —
e/ g {Bap) #1buy Buippsm pup
EXTA cel-
i +00¢ vezl-6cy 0l (%) aboijop sng @7 A
56/ b 101 [ _ ,_\ T37ree (HVAW) J3m0d 3A140D3Y pup
Jamod 3nLD i
corl ozl (Mw) d ertoy  : 0l+4d
Twevol L Eo7s6 s10N
i ool )
¢vil -g82 99l-cae L20 + YO 9D

£¥l

(uolosuon g Buoyy Buy -Buoyl Buy yHm)
986 ‘4dag Ul awil Yb3d - MO| 4 Jamod t bl

4 — 29






i

L'}
~i o

(€-19d ekt IYH 54

(F*elHoW 304 vy =g C1eB) BueAYd BNYE ZE =2 (119} 00Myd ONYE P2 =% XOA9NVE HIN0S 4.
WY BUHY VT =b dNINOVNTYES €2 =T LINIMIS TC =2 1091HNHY 1C
QMY I0IHAS ONO 0WAS DHO 0AHAS OND TOHRAS
(133
[ weme o emeee B amme e Fompm e - L P e i -- B I M
I " v £ 13 9 1
{ LI v ag " ] 1
1 W ®* £ * 2 .
} [ £ o ? i
‘ [ i & Vv F gl ? + t & Q
1 [ * L2 T ¥ |
t bz » *E L ? 1
1 vz # Sy L ¢ |
§ b c x GvrEl ? I
* ¥ ] hd x Sty 2 9 [l + 00
t b c % VE L% 1
1 ' b4 LIRS L? [
1 3 < gt £ L7 I
I 1 < * ¢ £ L% i
' ' b Z G E L9 + Crad
) ) LTS Lo ¢
I b v oAx 2z ? |
b bov L o*8 L 7 1
1 (34 £ G» Fa ? i
[l LI - L4 Fa *? 4 + Pl
1 [ 4] I 9 H
1 v [ auy 7 4 |
) v 5 ' GkZ ¢ !
| ¥ T b [S T ? ]
* tr £ ] L L 3 9 + t w0
1 (4 £ ‘ o ¢ % |
1 v ¢ 3 L3 9 )
' [ B 1 ¥ L ? [
l 4 £ b y o2 g |
1 ¥ £ ] L] LL I 3 g + 4 tTQ
I v £ } gRL LB )
! 2 z 1 ZxG L 9 i
I 3 b b b{7% [ |
| 2 £ ' TE&l 9 )
' ¥ £ + ' 2as 2w t £ L0
i ¥ £ 3 Z*x &2 9 i
! [ £ ¢ PEE ] ) i
i v £ ' 2 x5 2 b '
1 v £ ' Z 4B S5 ¢ 9 1
t 4 € L Z LT ? [ - Ace t €70
! ¥ £ 1 A ) 2 | 0 anm i
] vy £ 4 S % &5 & g ] ! i
H boog s g &8 S 7 = — 1
i voog s z 08 2 7 NS VPR zug  WOP mmw i
v ¥ oif z ¥ 5 ¢ % (Y
1 Ve £ T * 5§ ¢ 9 ™
s s £ n 5 & 9 |
] W o2 x 0§ @2 ? '
i [ SR x5 3 9 |
I i By L Ty - L L © e maswe e o oot (70
0004 00" Sk 0'0 00 Gy - AT
{930
o0MYd GHWT % =M{ILYYIN3D 3sva 0- 978 A¥iad 061 GNYIIVHL

( G861 ul swjt jpag)
waysAg uoissiwsunl) yoybupg - pulipbpulig Joy Apnig Ajliqplg jusisuba] g DBy

-

4 - 3t



(laWBhodbd HNYE T2 =k

(-tmltitl 3yl ZS =L {E=1mmod IVH S =
(1197005Yd aNvd 9 = ADIONYE HIneS ST =

OND "198HAS

13 {5 Taread v o =g
T (1S4} aNINOUNIYS KT =}

ON9 “IDEHAS OHD TDAHAS OND "IGEHAS
(J38)

TR | -_—— + y=—ng

L]
%
4 -

R

L7

LT3

1 -
»

*

L]

G R em e o e g e Em e e LR AL e R e =

Q)04 05Ed
(930

v

L]
»

14

®
3
»
L

*
L

L
L
"
#
]
*

£
e
L]
T
ol 3+ 4
rG
*
on
Ix
&N
e
*G#
xR
L1
%

XSt
%« b ox

*
*
ag

LI 4
® b g

yog
ng
oEY
28 ¢
CcE
(4
g
ZE
L4
4
oty
L1
L1
LT 4
HEEY
*TH
NAE
ANE
acf
LI
#Eg
g
NHE
n
o
CEY
g g

0MN¥d4 DHYE U =HOLYH3INI Jsvid

(686! uj 8wy yped-40)

4
¥

¥

¥
¥

TS

- N [ J—— ————p— T 0 1

BT0

i

. 3 . ; N m%m

r — -|—|Ir-|--!-| o
’ ! Ng YPE 2ga WPET yns

*
-

e e e e e b L ma e = e e e em e e = — — -
n
P
[~

————— _ cu=TEbe e o e 4 b e e I e e I I 1

LR [ 04 X 00°091-

0-97E NYJd 440 §B&E ONWIIVHL

weisAg uolssjwsupiy yoybupg - putloboulag to) Apnig A3}119D3g jusisupa) o '6l4

4 — 32



—————

Capacity

Tronsmission

Fig. 7 Transmission Capacity of 230KV Line

M=I':'.55ec 230 Kv tronsmission line
Xd = 30%
Xt=l2‘.’/o
Po
- Xs=0
PL Moo ®
3¢66-0
Transmission Capacity = Generated Power (Pa)
- Station Loading {PL)
PL=004 Po
Current Carrying Copacity Clearing Time 008 sec
of Conductors for [20°C
(MW)
2380 | 2Circuits, 2x ACSR610"
2000
500+
1190 | Circuit , 2% ACSRS[O:‘ ~
_J 3 active circuits before
1000 Jine falt
LR,
2active circulls
befare line fall
500
0 ] 1 L I i
50 [{els] 150 200 250 {km)

l.ength ——>
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Fig.8

Power System Schemes for Upper Quae Yai Project and Quae Yai Pumped Storage Project

Fiscal
Scheme Year 1985 1987 1990 1992
[
230Kv Sysfem uay 230Kv System 230Kv System ugy 230Kv  System
2 Crcunts
ACSR I2Z72MCMx2
AT?2 AT2 S |
I KL . 3’&5&4 5 Circuits 8 Circuits AT2 KL
300Mw 4 Circuits ACSR {272MCM 00w ACSH [272 MCM 300MW 10 Circuits
SHR ACSR [272MCM SNR SNR SNR ACSR 1272 MCM
omw | BP2 SN 720MW | BPz SN TOMW 8Pz SN MW BP2
@ i } Q. ! et T =t 1+
; & : / = ; — =
3 Circwits j=ﬂ 4 Clrcuits OY TCIzcuiis 9 Cireuts
ACSR 1272 MCM = ACSR 1272 MCM 4@500,““, ACSR iZ72MCM JCSR 1272MCH
Hay
uoy 230Kv  System S00Kv, 230Ky uay 500Kv, 230Ky System
System
2 Circuits
AGSRIZT2ZMCML 2 KL AT2
AT 300MW
I Ditto o 2 Circults 2 SN
& o ACSR 1272 MCM 42 720MW 8z
T20MW BP2 SN ~
4 Cirguils I_I . ' ! 2 Circuits
2 Circuits i
ACSRI12T2MCMY 3
ACSH 272 MCM QYP 500 MW ACSR I272MCMx 3 QYp P
uay 230KV System uaY 500K,230Kv System UQY  500Kv,230Kv System
Uil
2 Circuits
ACSRI2ZIZMCMx 2
ATz ATz - AL
\ ::;uw 4Lircuits 3Crrcuts [oauw 3oxcl;4w Are
I Ditto ACSRI27T2 MCM  ACSRIZZMCM
720, S oG
20MW P N
| l\ B‘ 2 r{ 54 8F 2 SH BR2 SN
~ T T T ~
o 1 =) y
L= il 1
2 Circuits 500Ky 2Circuits f——
500MW b .. | ACSRI2T2ZMCMx 3|
{500Kv, designed] 2 Circuits |
ACSR IZ72MCM % 3 ave ACSRIZTZMCM 23 oYp 1000M W
uQy
230Kv System uoy 500K v, 230Ky System e — S00Kv,230Ky System vay 500Ky, 230Ky System
2 Circuits
ACSR I272MCM x2
ATz 5 ATz K ATZ2
KL - KL B oo
00MW 2Circuits 300MW| 2 Circuits
I'a ACSRIZ?.?MCM SNR ACSRI2T2ZMCM SWR
=) 8w | N 5"1{ 720Mw EPz\ SN 720 MW BPz  SH
1 ) |
~ o j tr 1
© il b1 Wrﬁ\h
2 Clrcuits = ' I 2 Circuit's IF=,
(500 Ky designed) 2 Circuits T =\ ircui
y ACSRIZ?ZMCMIJ
ACSRIZ72 MCM 23 ACSRIZT2MCH x 3 aye ~
500MwW oYt "(~) | goomw

!
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KL : Khao Laem
SNR ; Srinagarind

UQy ; Upper Quae Yai
QYP ; Quee Yai Pumped Storage

BPz
SN
ATz

; Ban Pong 2
i Sar Noi
; Ang Thong 2

—— 230Kv Transmission line
=== H00Kv Transmission line
energized at 230Ky
——  500Kv Transmission |ine






risd)ivi 1w Ly =}
tWdav 55 =8 (%W 3 55 =L (E-talHM 3 Sy =
NaWNNYT HIMON LT =v (A0390%Yd ONYE 7T =E NHYG HLAOS &2 =

@ [£3 RITEEL PR =g
nm.hntunzﬁmucmnmmnwn,

OHD “IDEWAS DNO OEHAS UND TDEHAS OHD DAHAS
€225)
L B et A e S 1 T Rt T T -

€8 " £ ¢ <

1
f
1
|
i
i
-«
T
o
]
r~
MMERnREnm [
P~
™~
-G
a
Bl g
-3
[ I | I
y .
o B
i
‘
'
e — - — -

-
~
*
[Tl

212N <L)

cl

s

*
-~
bl

R R
[¥]

o
~
-~
~
©=
= - M
~1 -~ ['e]
=
By
BN hn Xl
(¥l 1
I CECE Y ric, '
[
e e e A e e e e o s i e s — e — 4

~
L
2
L
-
cirecd
v
[

< b [
N _ m
N

T il Sl S E N e R P N 3

0 Qb 006t 0t 005~ Q0704

90NVY DNV 72 =H01VYINGD 35V 0-97E N¥3d 440 2643 ONVILTHL

( ipajonN IbYd Oy o0y UOISS|UISUDI] AMOEZ ) [ sWsyosg
waishAg uoissiwsupi) yoybuog -ebpiolg pedwnyg |DA 8ony Joj Apnig A3111GDIS jusisubly &bl 4

4 - 37



(ULSH) WA I8 LS =§

(Ia?BNONIN N 25 =

IYHd ¥ 55 =

ONS 10dHAS

LA L a4 R —

1
3

=g ag

(el oWt It 25
NONVd ONVE 92

ug
=g

OND I0HHAS™

{Ca) oWl 3w v
ANV HLMS <2

=3 {300 2YW Y =5
=2 QUSH ININIMNE ©Z =}

T T T T oD oWy

WHAE 777 TTTTTT GR0 I0ERAS
e - a
°

4

}
+
b

1

]
0?8 & v & ‘
+ +

o
b g
-3

-
w
Ly}
KRS TR,
b

- L

YR IR o
o

]
[ P58 ¥£ 3
L 758 ¢ LC (3}
L 1B ¢ £2 ]
258 b o» [} &
7 LA J
1

Fu )

% civ [ )
L34 L ¢ +
%5 28 ¥ b
G v

LNt o S S
o0~ O~

(3

~
=]
3
L2l
MEmmmP s x x MMM
ke

L 98S < ¥ ]
Fa L1 Z

L wg
L L1

- N Y- R N

T AT LT

oo
T
-

+

Z'o

CIFiCim =
+
-
o
a

t°0

TR E RN TT
-
™~

+
+
i
|

.
i
1
1
b
+
i
i
i
{
'
|
I
1
1
t
1
i
I
1
|
1
!
|
;
|
1
1
3
!
[}
“
~

nicd

4 &b
| L X5 f£C ¥ 41

D et S L e i o — o=t -—

[
e e e e e b e e e b e e e e E e = ———— o ——

-—+ 0°0
oot o~

AT 08" ET oUTSk- [ IR T

_93m

NONYd ShVa  9€  =4DL¥Y3IN3D 35vd 0-07E H¥3d 430 Z461 THYIIVHL

( JDBONN 1bUd oy 10} uolssSIUWSUDIY ANQOSG [ aweyss
welshg uo)ssjwsupij yoybung-sboio}g padwng |pj apnpy Joj Apnis A31119D1g juBiSURJ ] o_ ‘b4

4 - 38



CE1Sd) 1¥A YD L5 a2d
i¥Hd o¥ S5 =B (IO I TS =2 Gl OM IW Sy =y (5% HoW I by =g
(el Bugi¥d WNYd £ =¥ NONYd BHYH 92 af IR HIMS 52 =2 (B4 AINISHNINE £ =)

DNE OERAS OHE TOURAT OHE JOERAY OHD TDEWAS
1235)
b -+ o

trlif——Phe—F
L gs 5 &
L BYSYLC £ & b
L % LT m & '
L ST ¥ '3 +

+ L 988 w L & o+ +

Ll ] 4 & b

958 £2 1 4 & |}

V58 € T ¥ 1]

94 BE & v 46

945 ag

95 8%

¥5 6%
L 95 BE
L W BE

+ 4 LIV 4
L 95 B £¥ 2 ] ]

L R B ¥E Z b ]

L 9sor i ] &

it *Br L C 4 &

o
-—

B'e

[l o S S
roy
-
3

s X NN,
-
(-3

Lo

{

1

i

1

+

{

1

\

]

+

i

|

I

|

+*

}

!

i

1

i+ P5BF E 2 - ] & + + e
L vLA ¥ £ + & |
L 8 v £2 4 & ]
L 258 LA | 3 I
F3 e (1] } 3 |
L+ 9 (41 + [ & + +
L v8s [AN ] [} |
L £ [0 4 ] [ |
3 s [:4 L4 ¥ & I
[ ] [~ ¥ + ]
L s e +
L Mg [~ i
Fa "y " t
&L g L] 1
L b w ]
+ & B» EZ * + +
LB9S ET ¥ 1
L =S fZ w ]
L Bn £ Z¥ ] & I
L HYSL » 1 & 1
* L eSErE * [ 1 + +
PR T ] 1
L mem Z |
1
t
+
!
]
1

o

TYYTTYT

-

L * Nz t
L Puou 7 (3]
* L wG Em + S +
L w Ew 1]
L #5  E2¥ 1]
4 wg LTk 14
L ng F2Zr 13 I
At Tt i 14 + wmemmmt 370

U ke v e e ke e A v e = mmn form v ————

99" 84 [ 0p ar- 0L T~ 0BT 0a-
€B3da)

HOXYd ONvE 9T »HOLYMIANID JFvd D-99E MY3d 440 2&4&F aONYIIVHL

{ dbejonp IDYd Oy J0) UOISSTWSUDI] AMNOOS ) I sweyssg
wayskg uoissiwsunl] yoybuog-sboiolg pedwnd oA 8pny Joy Apnig A3ljiqeig juelsuniy i 6id

4 _ 39



QUSH WA WIS Ly =§
IVHd oY g wp Ch-TedHoW 3VW 5 =2 (C18HEW I 5S¢ =9 (5l AV vy =g
CIPBNONW DNVE o8 oe NDNYg ONWI 9T =L MNW HLNOS Sz =2 (MISHANDRISWHIYS €2 =i

OHD IDAHAS DN “IDEHAS DN TOGHAS OND “0EHAS
S LG b T $omlmmnn = o s -=
L w5 Z bE T3 .
L 05 LW 173
] L 9 2L ¥ [
i 98t L + V&
+ L T L tr + ] [ +
L ? 8 ¥ v ] &
L 9?58 2 14 ] &
L 94 BL 2 v b 8
L 980F & 14 ] &
L 9E8E T
L 95 &
L
i
1,

€338)
LA

(2N
e -
o

Befepure =Pt
*
mo]
I -
& x
= M
-+
e ———
oo

+ L Ux ET
L XS £Z ¥ L ]
L O £T ¥ P4
L Qs £ % P&
#Sl L]
#E0PT 4
L3 }
AGH T L ] ‘
L own 113
L Bam ié
+ L 45 En 1 » +
4 LI . ‘e
L 9% €3¢ L]
¢ nG FE¥ 14
A T I 4 19

- o mmmmm e ) i G R e e DLk T T —— o b me e - ——

[

00'0s ¢ 1=pgvi-A 007Gk 05" CHY~- uoTogL-
(93

HONYY BNYE 92 =40LYYIN3a 38l O 8738 %¥3d4 440 TS565 TheIIvhL

{ JD3]9RN 1DUYd oy Jo) uolsSIWSUDIL AMOOG) Al sweyss
we}shkg uoissjwsupl} yoybupg -aboiolg pedwng jop sonp loj Apnig K31)i1gpig jueisupa] Z|°bl4

4 — 40



(vis d) Ivh v LS
i oy %
{le) BROAYd YNYPE <R

- A A e e e = e e e e = g A = AR e = m e m = e = T T aa

= {(6-Ya) HoW 3¥W ot
ap HUMud Vg 92
GHO “I0AHAS
B s I ] LR SR - -
B. ¥n o
QL7 =L ¥
& 7 KE 4
% P ow 14
+ LI 1 14
GG [
LB # &2 v
A or9s & 4
LUEYS o 14
1 LUHE n & tr
LOE ¥ B 4
Luy » v
®r £9%  to
L Ex v 2
1 *» LH <
Laom o
ty AL [
i v =C <
¥ s £ 4
t o4 WPR L 2
X 9% £ J
L] 9» £ C
LI LN
At WS %
(R} 7% wtr
4 Dy Aw
& VA4S 1
4% 95 Ch 14
LS A S r
125 94 2 L4
£ 95 oF 4
LOQ Y LoX v
LE 95 ¥ 14
PS4 v
' FEERE 5.5 id 14
ig mEZ ¥
Ll P2 v
LB 9
L ata
' PATI 4
L] ®r &
LI 4
AT
210 4
1 ] *b
X FHbEE
[I7A £ 14 4
L Faly
L] LGN 4
L R} o e ki
FAV

o6 04 04
{03y

HONWd OHYL %

=YOLYHNINIG 5wl

=L
=L

OND IUAMAS

————gm—

]
.18
1.

(IR HOW YW G
XNVE Hines &

s SR

'

(]

R R T

005t

O 971E NVId JJ40 TELE ANVTIIVILL

= (5 ¥0)HOW 3VHW  ¥i
=g (HISJyAMIIBYNINS ©O

OrO THIWAS

=5

=

UNlg GUHAS

B e e ——— e -
[
&
&
3 &
} + 4
+ £
3 L
t &
] &
[ &
] &
$ &4
t &6
b &
[ &
] &
] &
) &
3 6
1] L] &
e é
] L)
+ &
' &
3 LI
+ &
13 &
' 4
] L
3 ta
3 b
] [
3 1
1 ]
1 &+
t &
3 &
&
&
& 1
+
. e ——
0L Zib

( 4D3|2NN DU OY 10} UOISSIWSUDI] AMOEZ ) Il BWAYdS

wajsAg uolssiwsups) yoybuog -ebololg pedwng 1oy sony Jo0) Apnig A1111qpIS Jusisupd] ¢ ‘B4

(333
e 01

? o

e e e e e e e e o e s A i s e e it ke ke d e o e

==t O'Y

goroul

4 — 41



(4isd) IVA WMB LS =%
I¥id o S5 =D (-¥adRaw IVN 6 =2 AR I sy a7 (5HINIM 3 b =S
(MINDIM BN 2¢ =+ HONWJ DHUd 92 =€ AMYE HLNeS s¢ =2 CISIANRISYNIES £o =3

OND TOUMAS BNY 108HAS OHD 10AWAS 0N TINEHAY
1J3sy
----- et i e L i e B e e T T S, L
BLFarE ) 4
BL ¥ onon ' ]
oL 9n £ ¥ 3 &
3L 7L ¥ L] [}
] 7 » v + 3 & +
* FE€n -] 13 &
(1A ' 14
LI - L4
e £9% & v
+ X £9S T [4 +
= LYG
= £ N
* 175
A4 L4
+ * Ex I
L} f =t
x b & '
L] LI 4 3
UL wsK
1 n LI
* 7% £ C
L ay £ Z
A vS vES
L] P T4
X 7 & Ny +
E I =4 LN J
LI LI 4 3
L}
Ll
2

Cala
fels ™ Ci fu DN
«
-
-
o

-
>
<

LAV M
Y5 a3t 4
& 95 «x
LI I
]
»

-
o

LA 28
* P
P IR M
' L8 7RES t + 3 a4
L0 YSES ¥ ]
PN S W 4 i
LI I [ &
13
}

¥ g4I T
[~

[ZCRRTE ]
t L0 A +
L eve L] &
FAVERR] 54 L) &
* Ve ] &
LAY 3 &
' LI 1 T i L} 4
BL M oA VA
* Y om L&
x ALE ¥ 1.3
] HIG ¥ ]

e EEE D X a8 2 i T R B R -

e e e e e e d e m e e m Em A A m e e e P i e h
28
[~4

}
I
|
|
+
|
i
1
1
+
'
1
t
|
%
]
1
}
!
L]
1
1
i
1
v 4
1
3
]
|
'
i
k
r
|
{
|
{
I
i
+
1
1
L]
1
’
1
1
1
i
-1

¢ 0

|
i
1
1
b
1
1
1
1

V0 0e 0 &2 (R & CHE 00 0Qf
(07d2

HONYS UNVE 9e =AU LVEINID 59 U-tTL NY3d 440 <ot dHY VAL

{ JD3jonN 1DUd OY JOj UO[SSIWSUBI] ™ AMNOEZ ) 1 ewayss
waisfg uolssiwsupl) yoybupg-eboroyg padwng by 8ony Joj Apnig A1111qpls jualsuby] | Big

4 — 42



(s d) WA 1vme LS sb
I o¥ S5 =D -raitioe W 25 =2 i I Gy =Y (50} HON 3WN vv =
:Lu—:xtaz:hn u;.. zch._c.Luqu_qn nn xzqn._t_nhmn n.u thuunzhzccznmhn n

und IC0HAS OHY CIBAHAS 0RO 0aRAS OH3 T0UWAS

=X

_ B-- - momemesmme——e s e - 1-F o6y L - - - & b-- o e Mttt | . mmm e e s - =
Foaxy 3 ]
1[)a} E A ]
NLLE & ]
Ludya o +
) L oAany F [ +
LGag ¥
L mA
L aagl 'l
P 3 ]
i L7
LaE

|
L
\
i

{
%
'

|
.
t

——— e
A
<
(o}
I
-
-

i

SL? B L4 3 &

[TA ) &x 1 ] ] 1

SL 4 wLy 1 & -

x ) e v ] &

x PG 2E ¥ s &

YA L 1 3 &

18 Y0 (4N v
FAR ] s ¥ ] &
XM 2 4

|
: i
P
!
=
=
2
=] -3
-
<
<Ll d
M
-3
e m e e E r e i e b e o ——— e e mm ==

>

-
-3

-

[}

L2 uVal 14
4890Ue-, 1]
PR N 23

* LU me + Poa '
PR 1 I T 1o
Liasa LR 114
FAVERTIN 1 4 13
L6730

' L

O L W Y

']
£
T

00 U6 o
(0Jd1

HONWd OHYE 90 =UULPNINID 1SV U 0% N4 24U Vadl Ui LIVIH

( JDB|ONN IDYd OF JO3 UOISSIWSUDI] AMOEZ ) .Al swsyog
weyskg uolssjwsunt) yoybupg-abpiolg padwng DA 8pnd Jo} Apnig A311iqpig judsupd]

Ty

w @

P
i=1

2
(a4

a2 ¢

. U

r.
[

(V1]

00'Sy LAY V0 UL

|~g1'61d

4 — 43



- - ASH XA IvTe 2§ =
W 0¥ S5 =8 fitelpibd IVM 25 w2 (gl VW sv =% T Wl vy =5
()l anpind duve ZE =¥ NOYYJ ONVE §Z  =E AWM Himg Sz =2 QLS ONIISYNINE £ xy

OO TOSHAS OHD TASHAS ONS BEMAS GHO DaRLS

B + n--i-BFG-L +

vZL B9
LT A

—

L
ih

B LA [ 1)

6L 96L Cv bé
;13 P8t 2 ¥ 1]

Bl et I mmmmr e B = = PEE —E e m e i | fym et o 1

Tyt Sy gy i o S 1 TSIy U
]
LLLNOD

00706 005t 0'0 00" S~
193a)

HONvd 9ol 92 THOLYHIANIG 3SvY 0-07E N¢3d 440 CTo6Y QNVTIVHL

{ JDBIONN IDUd4 Oy .10} UOISSIWSUDI] AYQOEZ) Al aweyss

WwalsAs uoissiwsuby)] NoybBuog - aboioys pedwing Ibp epnd 4oy Apnis A3||1qDIS UsBISUDI) Z2-G| Bld

60

o e —  ———— = ———

e e e m mm e o M o -

4 — 44



yoybuog

ynog 608,
oyd ©
_Tm.nmn._n_ i 20V [+ B9 ~=—y g Joidoyy U] 2-()-v AWIOS
7] oo so2l-+ n__+onm®uml| oval + 3q 0! palunsso s auly g Guad uog- pupoboulls ANOEE
8¢ 86/ 66 g AY OTZ auln
»__.om._m €611 +281 181+ A sul
ebel- Buocy o, NUYd gz ot @006 1
8se N\ A mc oall+ o €87 00l tanguoy |
o 08 zec uog sov ov2[ 4o " ynog (bsp) °|buy Butppa pup
=/ bell+ [
- oo_ agl 107 66 291( + () @bbioasng TG/ A
69 Aw_ ou_u-wm ow_‘_. M.m (MUAW) 19MOd 8AIO03Y PUD
28Il -g2
voz(- | mﬂw 0N YoybBuog 1 oo1+/ (MW) Zemog aa1loy | Didd
65t N~ £86
b 3loN
1D 7 ozl bi
idoyt Buog ’
_mm__+$m 6t{-008
Lol + .
ol + 125 d1sd
N
unqoysioy ol <o7
JSoaeh q :Ln_m_ 1 610!
{ =~
ﬂ el all A
210 vig! 0%
g 1'% @
L gotl+ pupboung
Liv]-+6v2 7 vl
< 13 L o
82l ~609 102! -215 rra = o¢ ce sl x 00
2i-69
evil+ ION DS [21ul+
081 e [ +£22 [ BLE ¢ buog uD _m_m.m
A\ < S
gozl
86v
sozl-12 e
z1d1 ne 49961
oel+
zeil- ;c\o_mm_m, 6ot
i o4
cel + £09 820l
£~/ 656 001
Buoy| buy 26 m:m;._. e
96! +l vl \/_mn_w.v v ve { 4008
g 2l + wanT
2E 0Dy
c1l-1g
Buouy W1 [
g2l +
WNM ool
e [+ 992 o
N s&l+
g9t +2p1 wﬁ» B8 UDMDG 87927 o0l
=7 UOLMON
LL-/8 00 \ 22+ ovi |+ 08¢
18] +68¢ 45,1 & uoyn Wop
2 s2i+
el +18¢
Busog wnyn 1el _on___Essm
=72 v0| 12l- Low! £l
thfer socl+ w2 |bgprey IS 09
sl +1b8 829 M| oz
._‘ Zi=7vz0l clt
DS Wwo- ol uw_m_\ T8/ o
s&2z Hyd
A4 { hmwm
- ozs{~9v9
001
NS T3] 0 oo
+00! om~n+
oo I 5 55 "
sol oot yop
szgt-ss8  BH+  ani4 SDW
g8z v12
jif awayog
& - .
0661 ‘100 ul awj] %pad -mo|3 Jomod 9} bid

4 — 45



3 oybupg

lyinog
_Hw_._n_ ov 60(+2c¢
siHsse osel+
8¢e] ol Lal + 599
502 €Z=7986
ot ! Hnquoy |
J } Buoipg ¢, 1erf -+ yinog
twﬂ ™1 buog evc H4d 12
1 o
1
£y + f
€17
£nf- Bool m.m._m
wwwf/\\
v/
szol , .
szl+N -
reet ™ bs
| (AR
12+ vl
J ingbyosyo
N Mng zo.,,_.m wl-g2e- o
L9~ osi +681 0&1=/oot 1PA
9261 aonp
vyl - 86 k.__..m ferdel]
1Ang Uiy Hsbuny .z ssf- X
’ . v
sel+  vi+ |y
ey s25 1 putobouLIg
- < sul+ vel+ 251
7 [-cal 6b.L G slp Zie~/
20€l+ N 05!-59] i ..mm__oz - - | g'o6
19 ] esel Ed
195 |y Buog up
p, T— N = <Y uN & m
L \v - V
62! +1¢\Y o1l +0101 Ja vom_m
el-ee | > TE7 %%
8101
6t [+
It sal+ AN mmnn_ -
o6l +vie
Buoy) bBuy gEg ¢ buoy]
= L68 bu
TP 686 Al v
ovl + of +0
261 4-p3| 8t weo
ooyy
uomog al4 62[4+
UOUMOpN 82 [ +631 \>/m¢_+ i
Z8-jozo 2al- ol¥o
1€l +v5p WY 81 pilye 2 W01
et || |ewt uoyy wop
gv
[ < col +i5
e o] loqiwnyg
reot &+
Busb g wnyyFT7 v o vosla 2f+ ot 8il4 16 -
vL1-020) 225 v N me.__m . s, ‘g daidoyy Ul 5 - @) -
NDG Wo] 0] ~_1l T +~|o_ﬂ o 2WsYyog 2q O pawnsqo
0
wm—IOO_ v__nu_-..__..“..~Um 51 m_.z_ .N g&ccmlﬂcw._umccw._m >V_OmN
28g -Hid o
"2 sti-es ANOEZ BU ——
e AMDOG U -
66 t]l- (Bap) a|Guy HBujppa pup
&
oo sesl-zgol N (%) #BoijoA sng B/ A
Mg SI78'66 ¢_+n_o_ (HVAW) 18Mmod 2A140Day pup _
o8l od any | ol +d
ovl/ 74 012 (MW) Jemod y 0
00l ol o B{ON
2ail- “soijool LOE BDA
awl-ovt 8% col +o12
[ swsydsg
0661 “490 ulawil yped-}0-moj4 Jemod 2| big

4 — 47






Fig.18 Power Flow- Peek Time in Oct.. 1990
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Fig.19 Power Flow —Off-peak Time in QOct., 19290
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Fig.22 Power Flow- Peak Time in Oect., 1992
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Fig.23 Power Flow-Off-peak Timeln Oct., 1992
Scheme X
Note
P+jQ: Active Power [MW)
and Reactive Power (MVAR)
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Fig.26 Transmission Line impedance of EGAT Power System in 1987
Scheme A-(@)-c

Notes Percentage Impedance (Admittance)
at 100 MVA base

Ri+ X1 ({Y1); Positive - Sequence

Rot Xa{Yo): Zero- Sequence

Nam Chon

Zx 1272 MCM ACSR 10kM
00496+ | 0.5384(208]

/ 0 2123+ j0.92{0694)
q

2 x 1272 MCM ACSR tI5km Thi Khong

Q574 | 6187 (23 98) —g—@

913+ ) 3957{ 796)

2% I272MGM ACSR |0skm To Ang Thang 2
L 0.5214)565 (219)

8518+]38 65 { 7 26) 1972 MCM ACSR 53 4 km

0.263+1923{16.85

Kho Laem / 2 x 1272 MCM ACSR 107 7%m 2 393;,,’.0,30{3,(559);
) 0 2653+]2.898(4494) Ban Pong 2 o
Srinagarind ’{4 575 + ] 19824 {14.916) g/ Sai N?i

1 | -

T \l 272 MCM ACSR 53 4km

23— 1272MCM ACSR (077 EmS 2236:;‘ '13373(3';85;)
0.2645+ 1,936 (6803) 98+
2 402+ |10 355(27.01)

2% 1272MCM ACSR

To Ratchahuri

To Bangkok Noi

\.'J
1272MCM ACSR BB O XM
0433+ 3166 (2778)
3.937 +}16947(11027)

4 — 61



Fig. 27 Transmission Line Impedance of EGAT Power System in 1987

Scheme

Nam Chon

©

2 % 1272MCM ACSR 10km

A / 004964 ) 05384(1.04x 2}

2% 1272MCM ACSR
11 5km

0S57T+{GIB7 {19922}

Khao Laem

1272MCM ACSR
g8.0km

0433+ 3166127 783)

" Thi
=+~

Khang

[

211272 MCM ACSR l05Kkm
b 052+ )5 65{1095x2)

Srinagarind

Fan}

1272 MCM ACSR 107 Tkm
026454} 19566803}

B

Percentage

at [OOMVA bose
Ri#jXi1{ Y1} Positive- Sequence

Ban Pong 2
[272 MCM ACSR 53 4km
Q175+ 1282 (25.28)

Impedance (Admittance}

To
Ang

Thong 2

o)
1
T

-1

il
R - T
Ol’) ~

o3

"
L™}

To Rangsit

o

4 — 62

284 (67 62)

J
3x1272 MCM ACSRIG! tkm
0264+ 4.

Sai Noi

To
Bangkok Noi



yobuog yinog "UDIIDIND| DD MO} J1amod By} U}

6 4aidoyn ul 3 - @) -y swsyss
3q o) pawnsso s)aul] 2 Buodupg-pulipbouils AMOEE

foud {989°0) 25821+ L1i'8
oy {ssol) 2s 8l+gB2
* Buoyog - w08z HSIV WMLLY v¥
4». (9£61)90 621 + BISO (Logo)gesli+se v
S O (+90 %) 9svDI-£€90'0 (695 0) 596 [+220
5 & wy @2 SOV WOWZL2 wySl SOV WIH L €%
s Mm =] {366'0) L09v(+bSLD!
SE=f { €891} 2EPPILEER Y
& ox * wy 096 HSIV WOWLIY 2%
=3 {zsv) soszl+is8s
—- (£66C)19.28] ¥EOE (B68'0) BLBLI+E2
tssewl )v09! 2D wyS2 HSIV WOWLLY I%
o wy OS? USIV WOW2Z2I {
o A
b x.%e. gnusnbag.-0lo7 ¢ (oA) ox{4oy
+ N o THRONTZL
i oAl .
= J,enw%& 5o / aousnbag —aasod ¢ (IA) IX [ +1d
Eye] .
."M nvno/A.mV/VAr.U&f wnnt:ne_~ > wWUD YAWDO 1D
- ; 1dDY learnzseot+nio —
Pl Bupg un'" Mo {souniiwpy) aauppadw| aboiuaasad
o2 € oD
& 240N
n &} .
8% 107 y1sd
ingoyoiby o) 1BABDNY
buoy . )
uog {Cu5)) Ol | +86G D
(S 622)9bE6049.500
. . 10 wy 1991
(2ovEiBEs s (4801 105 9)coroll +8682 «L HEOT WINZLZIX €
{92 o1} 2990l+ 500 (su 9l sai4gsznl % |
i Wiy FESH SOV HOHZLZ) 123 puupboung
wy 9 b2 MOV WOWZLZIX2 s Cx -
EEEC \\Nw.\
[ s 9l c2Eil+cB20 | <
wnt, TE HEIV WIW 2421 -
T - T
mER
M/ AT
-
P
oo |lla g 5 2|8 (s16°v1) veaeIl+528” (1022) 95€°0) 1+ €OvE
@o ||x » 3 wllx {b6'vr) 8621 +£592'0 | €O B3} 9CEI[+5p920
221w a e .= 3 wy 2201 4SOV WIK 2421 wy 2201 SV WON 2L2)
+E = ) 3 STy
_ r o @ ey >
?r.—.... = N VG&% %
uo |2 E] SIE: 2 Buoy
=R |1 Buoyy Buy (ze)2iLol+8600 5 e
x| (8 3
af 2
s (2x£9°E) §98e(+816°8
= wo | |= ﬁmxmmo% mw.nI.Wn.o
[ SOI HSOV WOW 221X
Fa| s wa caxe (2x86€3568 4616
+3 | |® (2x 6612019t +250
=22 Buoyy Wi wyGI HSOY WONWZLZI X2
R = b
e¥i |o .
e lE (M
& o b
Sl 1# {2xipt0) 26D xE2R O
==\ 1% (2% O e 8ES'0 Ly a6p0D
3 wy Ol HSI¥ WOWZL2%2
{ 688 51 210001 +8r8® Uy WoN
(582'62) 205 [+69)
2 w222 W59V WOWZZ2l
o % {92t jcagoi [+ b2b2
G Ul 79 2WL tee9)ves el +2500
2 thmn_wu_w?,.._y/m 3 Bl wyE ¥ HSOV WOWZ22|
Buapg wnyy (o5 €5 13 I, .
r98vl4c£29'0 fs & o
G9CI HSIV WOWZL2] =8z¢ <
s 8
$Ezh
§oS W0 of 1l d
] 0 0 ¢
i22)869¢] +€8 01
(v1'6) 2558 | 42811 / joinung 4iyd
wyO2l WIWZL2 e, ﬂm,._v %,
PULS @ 2\\D %
._W.u 0 |nu0v
G AR L]
= [
—_— ;”Cv.“ma Mvu c.o\-m._\
kg NV .MM,M.@
(t6'#1) 86 221 +825'G % AN
(899t} Lv v v[ +20260 d (o]
wy Q02 WIWEEL 56T
{sve9lvzLiii+260I0 @ *
Yoy sbon

T 2waysg
066) Ul Waisks tomod V93 o souppadw auin uolssiwsupi) g2 bid

4 — 63






F1g.29 Transmission Line Impedance of EGAT Power System in 1990
Scheme 1

Percentage impedance {(Admittance }
at {00 MVA base
Nam Chon Ri+jxi {Y1) | Positive-Sequence

2 x 1272 MCM aCSR 10km

00496+ 05384 (104%2 )
c’.)/ .
Thi Khong
2% 1272 MCM L
ACSR 1is5km—]
0.57+ 6 18 7(1193%2)
) To
2x1272 MCM ACSR oskm
cF/c:xszur 15 65{10,55% 2) Ang Thong 2
' ) To Min Buri
K hao Srinagarind Ban Pong 2
L aem 1272 MCM ACSR 107 Tkm
02645+ 1936 {6803] | _il
L3 — :

12T2MCM l T
km —
ACSRSG34 iL75

QIT5+11282[25281 . To
- | Rangsit
1272 MCM ACSR /s /) 3sizrz MCM ACSR 1611 km
88 okm b2 0.0564 | 0906 (319 6) )
0.433+] 3166 (27 783} j175 Sai
Noi
1272 MCM ACSR 5K™ To
I .
Bangkok Noi
00017+ jQO28BI1 {992)
Quae Yai

PSTR
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Table 1 Results of Transient Stability Study for Quae Yai Pumped Storage

1) Casel
500 kv transmission for Ao Phai Nuclear
SoneT 1990 1992

I —_ X (Fig. 9)
It (0) o (Fig. 10)
III (©) o (Fig. 11)
v (0) o (Fig. 12)
Nate O Stable

X Unstable

2) Case 2
230 lv transmission for Ao Phai Nuclear
Year 1990 1992
Schem

I — X)

1I (O) O (Fig.13)
I (0) A (Fig. 14)
v o (Fig. 15-1) X (Fig. 15-2)

Note O Stable
& Marginal
X Unstable
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Table 2

Economic Evaluation of the Power System for Upper Quae Yai and Quae Yai Pumped Storage

Scheme II Construetion of only 230 kV lines in 1987
iscal Year
Item 1987 1990 1992
Transmission Lines 901 | Transmission Lines 1,406
Nam Chon-Srinogarind 115 km Quae Yai Pumped Storage-Sai Noi 166 km
230 kV, 2 circuits, ACSR 1272 MCMx2 500 kV, 2 circuits, ACSR 1272 MCMx3
Thi Khong-Transmission Line 5 km
230 kV, 1 circuit, ACSR 795 MCM
Srinagarind-Ban Pong 2 108 km
230 kV, 2 circuits, ACSR 1272 MCMx2
Ban Pong 2 -Sai Noi 54 km
230 kV, 1 circuit, ACSR 1272 MCM
Construction Cost (MB) Equipment of Stations 268 | Equipment of Sfations 745 Equipment of Stations 152
Nam Chon Quae Yai Pumped Storage Sai Noi
230 kV, 2 Line Bays 500 kV, 2 Line Bays Transformers 500/230 kv, 400 MVAxL .
Thi Khong Sai Noi
230 kV, 1 Line Bay 500 kV, 2 Line Bays
Srinagarind Transformers 500/230 kV, 400 MVAx2
230 kV, 8 Line Bays
Ban Pong 2
230 kV, 3 Line Bays
Sai Noi
230 kV, 1 Line Bay
Total Cost 1,169 Total Cost 2,151 Total Cost 152
" Annual Cost Factor x Construction Cost 141 | Annual Cost Factor x Construction Cost 262 Annual Cost Factor x Consiruction Cost 20
Annual Cost (ME) Annual Cost Factor: Line 0.1173 Annuzal Cost Factor: Line 0.1173 Annual Cost Factor: Equipment 0.1302
Equipment 0.1302 Equipment 0.1302
A 1 Cost 3 ! ] t 3 1,727 A 1 Cost ZES 0
Present Value (ME) nnual Cost x fél(l+¢)n 1,280 | Annual Cost x 54( TR s 72 nnual Cost x B 1+ 106
Interest Rate ¢ =0.1 Interest Rate ¢ = 0.1 Interest Rate t =0.1
Power Loss (MW) x 1.224 x 108 (B/Mw) 59! Power Loss (MW) x 1.224 x 108 (B/MW) 54 | Power Loss (MW) x 1.224 x 108 (B/MW) 51
Transmission Losses Power Loss: 483 MW Power Loss: 44 MW Power Loss: 42 MW
Annual Fnergy Loss (GWH) x 1.013 (B/KWH) 102 | Annual Energy Loss (GWH) x 1.013 (B/KWH) 98 | Annual Energy Loss (GWH) x 1.013 (B/KWH) 98

(ME)

Annual Energy Loss: 101 GWH

Annual Energy Loss: 97 GWH

Annual Energy Loss: 97 GWH
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Table 3

Economic Evaluation of the Power System for Upper Quae Yai and Quae Yai Pumped Storage

Scheme III Construction of 500 kv lines in 1987
Fiscal Year
Item 1587 1990 1992
Transmission Lines 1,842 | Transmission Lines 42
Nam Chon-Srinagarind 115 km Quae Yai Pumped Storage-Srinagarind 5 km
230 kV, 2 circuits, ACSR 1272 MCMx2 500 kV, 2 circuits, ACSE 1272 MCMx3
Thi Khong-Transmission Line 5 kn
230 kV, 1 circuit, ACSR 795 MCM
Srinagarind-Sai Noi 162 an
500 kV, 2 circuits, ACSR 1272 MCMx3
Construction Cost (MB) | Equipment of Stations 662 | Equipment of Stations 1,160 Equipment of Stations 152
Nam Chon Srinagarind Sai Noi
230 kV, 2 Line Bays 500 kV, 2 Line Bays Transformer 500/230kV, 400 MVAx1
Thi Khong Transformers 500/230 kV, 400 MVAx2
230 kV, 1 Line Bay Quae Yai Pumped Storage
Srinagarind 500 kV, 2 Line Bays
230 kV, G Line Bays Sai Noi
500 kV, 2 Line Bays Transformers 500/230 kV, 400 MVAx2
Sai Noi
500 kV, 2 Line Bays
Total Cost 2,504 Total Cost 1,202 Total Cost 152
Anmual Cost Factor x Consiruction Cost 302 | Annual Cost Factor x Construction Cost 156 Annual Cost Factor x Construction Cost 20
Annua] Cost (MB) |© Annual Cost Factor: Line 0.1173 Apnual Cost Factor: Line 0.1173 Annual Cost Factor: Equipment 0.1302
Equipment 0.1302 Equipment 0. 1302 )
A 25 2,744 | A 1 Costx 3 —1 > ! )
nnual Costx % (Tron > T nnual Cost x &, < Tr o 1,028 | Annual Costx Z (1490 106
Present Value (ME) Interest Rate ¢ =0.1 Interest Rate t =0,1 Interest Rate t =0.1
Power Loss (MW) x 1.224 x 106 (#/MW) 50 | Power Loss (MW) x 1,224 x 108 (8/Mw) 43 | Power Loss (MW) x 1.224 x 1058 (B/MW) 42
Transmission Losses Power Loss: 41 MW Power Loss: 35 MW Power Loss: 34 MW
Annual Energy Loss {(GWH) x 1.013 (B/KWH) 89 | Annual Energy Loss (GWH) x 1.013 (B/KWH) 82 Annual Energy Loss (GWH) x 1.013 (B/KWH) 83

(MB)

Annual Energy Loss: 88 GWH

Annual Energy Loss: 81 GWH

Annual Energy Loss: 82 GWH
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Table 4  Machine Constants

AN Generator Transformer
. Item
N Direct-axis| Direct-axis (Inertia | Power
. Un#t Capacity | Transient |Subtransient|Constant| Factor [Capacity |Reactance
Power Po . Reactance | Reactance Pr XT
Station (MVA) xd" (%) xd"(%) |2H(sec) | (p.u) | (MVA) (%)
1-3 83.3 15.7 10.1 G.32 0.9 83.3 10.3
Mae Moh 4-5 166.7 20.0 13.3 6.82 0.55 166.7 12.0
6-9 333 20.0 19,0 6.32 0.85 333 14.0
Sirikit 14 132 25.0 23.8 13.24 0.95 132 12.6G
1-6 73.68 28.0 16.0 5.61 0.95 73.68 12.0
Bhumibol
7 105.25 27.0 17.0 6.36 0.95 105.25 12.0
Nam Chon 14 161 25.0 19.0 7.72 0.9 161 12.0
Thi Khong 1-2 28.5 25.0 19.0 7.72 4.9 28.5 12.0
Khao Laem 1-3 | 111.0 25.0 19.0 6.52 0.9 111 12.0
1-3 150 28.4 19.0 6.8 G.8 150 12.0
Srinagarind
211.8 25.4 6.8 0.85
4-5 %5 < 19.0 | x5 | Cgas| 23851 12.0
1-2 250 34.2 23.9 6.54 0.8 250 8.8
South Bangkok
3-6 375 34.7 22.5 G.92 0.8 370 12.0
12.0
1-2 680 28.8 22,2 5.88 0.8 680 4.0
12.5
Bang Pakong 5-12 75 15.9 11.4 3.5 0.8 92 14.0
13.5
13-14] 150 20.2 13.3 3.57 0.8 184 1.0
550 28.0 8.0 0.9
iP. d - . .0
QuaeYaiP. Str.| 1-2 % % 19.0 | 220 |5 es| 580 14
Ao Phai i-2 11,000 25.4 22.2 8.0 0.9 {1,000 14.0

Note 1. Reactances are indicated at a machine capacity base.
2.  Generator/Motor

Line 230 kV)

3. BXT (T ooy
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Table 5

Shunt Capacitors

List of Shunt Capacitors and Synchronous Condenser

Existing Under Construction
[ Substation Kv MVA Kv MVA In Service
Bang Phli 72 32.4 x 2 —_— — —
Lat Phrao 72 32.4x 2 —_ —_— —
North Bangkok 72 30.0 x 2 —_ — —_
Rangsit —_ _— 89 32.4 x 2 1979
South Banglkok 72 30.0 x 2 —_ _ —
Ban Pong 2 22 81.2 —_ — —
Mae Mok 11 4.42 x 1 — —_ —
Srinagarind 11.5 2.25 x 2 —_ —_— —
Synchronous Condensers
Existing Under Construction
Substations KV MVA KV MVA
Bang Kapi 13.8 50 None
Bangkok Noi 13.8 50/60 None
North Bangkok 13.8 60 None
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Table 6

Power Losses (MW) at Peak Time and Annual Energy Losses (GWH) on the Transmission Lines for Scheme II and III

foad Common fo Scheme II and I Scheme II Scheme III
Fiscal | 2t (1) (2) (3) (4) (1)+(2)+(3)+4) (5) (11+(2)+(5)
BP2 KL-SNR Line NC-SNR Line SNR-BPZ Lines BP2-SN Lines Total SNR-SN Lines Total

Year (MW) (MW) (GWH) (MW) (GWH) | (MW) (GWH) (MW) (GWH) | (MW) (GWH) | (MW) (GWH) (MW) (GWH)
1987 425.3 3.9 10.0 11.4 20.7 23.0 47.6 9.9 22.4 48.1 100.7 26.0 87.4 41.3 88.0
1988 499 " H " " " " 8.3 20.4 46.5 98.7 256.5 58.0 40,8 88.7
1989 973 " n " n n " 6.8 19.1 45.1 97.4 25.1 59.2 40.4 89.9
1990 647 1 " M " i " 5.9 18.4 43.8 96.7 19.5 49.8 34.8 80.5
1991 699 L " 1" " n " 4.6 18.2 42.9 96.5 19.6 51.9 34.9 82.6
1992 750 " " n n " n 3.8 18.4 42.1 96.7 18.2 50.7 33.5 81.5
1993 830 " " " n 1" " 2.8 19.1 41.1 97.4 18.9 55.7 34.2 86.4
1994 910 n " " " " " 1.9 20.7 40.2 99 19.6 60.7 34.9 91.4
1995 989 " " " " " " 1.2 22.8 358.5 101.1 20.3 65.7 35.6 96.4
1996 1,068 " " n " t " 0.7 25.7 39.0 104 21.3 69.7 36.6 100.4
1997 1,154 " “ " 1 T " 0.2 29.6 38.5 107.9 22.6 79.6 37.9 110.3
1998 | 1,246 " " n " " " 0 34.7 38.3 113 24.2 88.7 39.5 119.4
14999 1,346 " " " " " n 0 41.3 38.3 119.6 26.2 95.6 41.5 130.3
2000 1,453 " " t " " " 0.3 49.6 38.6 127.9 28.6 112 43.9 142.7
2001 | 1,569 1 n " v n " 1.0 60.0 39.3 138.3 31.5 127 46.8 157.7
2002 11,695 " " " " " " 2.1 73.1 40.4 151.4 35.0 144.9 50.3 175.6
2003 1,831 " n M " t H 3.8 89.1 42.1 167 4 39.3 166.8 54.6 197.5
2004 1,977 " " " " n n 6.2 108.6 44,5 186.9 44.4 191.3 59.7 222

2005 | 2,135 " " " " n " 9.4 132.3 47.7 210.6 50.5 221.2 65.8 251.9
2006 | 2,306 " " " " " " 13.5 161.0 51.8 239.3 57.8 256.2 73.1 286.9
2007 | 2,490 " " " " L " 18.9 195.7 57.2 274 66.5 297.5 81.8 328.2
2008 2,690 " " n " " n 25.7 237.7 64.0 316 76.9 346 92.2 376.7
2009 {2,905 " " " " " " 34.3 287 6 72.6 365.9 89.2 403.3 104.5 434

2010 |3,137 " " " " " m 44,8 347.3 83.1 425.6 103.8 470.5 115.1 501.2
2011 13,388 " " " " r n 57.8 418.6 96.1 496.9 121.1 549.7 136.4 580.4
2012 (3,659 " n t " " n 73.7 503.4 112.0 581.7 141.5 642.4 156.8 673.1

Neote; KL: Khao Leam, NC: Nam Chon, SNR: Srinagarind, BP2: Ban Pong 2, SN: Sai Noi
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— ECONOMIC ANALYSIS —
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) IusT J. )l 3.3 J.0 | D0 0.) } 0.0 ) Gl } 0.0
- 1 1993 | [ ) a.a Lot 2.6 ol | 0.0 1 9,0 | 0.0
1 1993 1 1.3 1 2.9 e |} 0.0 | Jad | Jad | Jed Jod
1 200 | 1.3 | 0.0 2.0 1 0.0 | 0.4 1 0.4 ] 0.0 | 0.0
I 2001 ¢ Qad | 2.0 20 4 0.0 ] 0.4 | a0 1 0al § Culd
| 2002 | 0a3 | d.0 Jau b .0 | Jda | 3.3 1 Ja3 | ded |
P 2301 | 3o Jad datk | a.s | 0. 0.0 | 0.0 § 0.0 |
| zoos | Uad ¢.0 d.0 1 .2 | 0.0 [ 0.2 1 Cy0 |
i 2005 | D) (L1} o0 | [N ] 0l 4.2 1 dad el
1 2306 | 2l 2.2 Jad ) 2.0 | D.0 a.b b 0.0 | G b
1 200t 1 Jad [ [ ] 2.0 | Q.0 | [ PR 0.0 | 9.0 | .0
| 2008 | O} 0.0 Ziat0{ 3.501 d.d | 3.9 | 0.0 |} J.d
{ 2923 | 1.3 Jad 234.124 42.301 Uad | 8.9 | 32,001 4,00
| 20131 0.3 Q.0 732901 84,901 d.3 k 8.0 | 48,00] 12,00
| 2011 | Oe3 Da0 w3te 10] 93, 101 3aid 2.0 | sta000 [ F IR
| 20z | 3.1 A3 | 26T 71.33] o 6.0 § 32.001 12,00
| 2013 | 0.1 '] Ja.0 0.0 | 0.2 Da0C | 0.0 | D.0
I 2ois | Os) 0.0 ) U | fe0 | [ I 0.0 | 0.0 | 9.0
[ 2115 | Jdad dad f Jad | 3o Tod da8 | 6.0t 0.¢
1 20la | dyd gea | det | 0.0 § 0.3 | 2.0 | 8.0 1 0.9 )
i 2017 | L P Ge0 | deua | [ SV | Ga0 | J.2 | 0.0 | a.o |
| a8 | Je] ded | J.a 3.9 1 2.1 ) a2 0.0 | ]
| zolg | fal 0.0} [ ] 0.0 ) Qed | 0.0 | 0.0 | 0.0 i
| 2623 GeO el | tew | 0.0 | Bew | 0.2 1 0.0 | 0,0 |
| FEIEFATING FAGILITY :rnmsulis:u Far.il..ltsuasurmﬂ Fu:lun-ll
l —
| DAM AyD RESERVES | YALHINERY 1 | t 1 H
YEAR | ] | i i } i
b Ful | L€ ] =. [y | FaC i Lak [ I aC
¥ PART | PART | PART | RBART = PART | PART l PART ! PART
I
Al T LML AT M AL BAT DA BT FEHELBAT Bl AT BHTL ) SN L BHT ] JIH3LLBHT)
I PXRKAKE g KA XEXE K e XKL AKX KKK XX AERE KR XX RAKXER S KK R EAXK G XK | KXRR AL QXK XEXKEX o]
1 ] I | ] l ¢
2321 10 Jud | da¥ | 1.2 a.0 0. ) 0.0 § 2.0 1 0.0 1
2a2e 1 dad | J.G | 1.0 5.0 Gedd | Ga0 | 0.0 1§ J.0
2a&y | Fek | ded | Jad 0.0 1234491 63.00¢ Jad | Jod
2324 | PR Jud | Jed | Jet | TB6.,39| as,udai 0.0 ¢ 0.0
o | Jo) ) 3.0 | Jed | 2.9 1 136,321 85,301 B.0 | 0.0
2026 | ded | da0 | PO | ged | 129009 55.00] 0.0 ( Jad
2az2T | Jeld | J.d | Jed | Jed ded | 0.8 | a.0 | 9.0
| Zo24 | 1.0 | 0.8 | Jeid | 8.0 Qa3 § 1.0 1 Gad | 4.6
| z02) | Gal | d.0 | Jed 0.0 0.3 1 Ju0 i d.0 | 4.0 |
1 230 | Jad | Jed | Jad ded Jed Out | g.a | 9.0 |
1 203l | .11 0.2 4 J.0 G.0 aud | O.0 |k 0.0 | 0.0 |
i 2022 | Ged i Ja0 | Jed Ul G2 | 0.7 } d.0 I Qe |
] 2333 | ek Jad | Jud Je } ed Jud | B0 | 0.0 §
[ 2034 | 147 0.0 | a4 G.0 [ B | e | 8.6 1 G.0 |
I 2035 | Uel | 3.0 | [ .0 | el | 2.0 | e | 0.0 1
| 2035 § Jed | 3o | a0 Qe | Jad | 3.2 Jad | 9.9 |
| 2037 | d.3 Bad | 9.0 Gal | —%55.231 ~227.500 0.0 | 6.0 |




2ee CASE ] wee PLANT K3y 2 eve Thi Khoeg Power Station
E : JENERATING FACILITY [ TRANSMTa 1IN FACIL ) SUdSTATION FAEIL!T"=
- l_---....-__
| | LAM £ND RESEFVEH | MACHENERY | 1 i ] i
I VEaR |} b 1 | | |
1 1 FaC | LeC I Fet } LaC I FaC [ { Fal 1 L.t 1
: | PART : PART | PART | PaART | PAKT | PART | PAWT | PaR Y I‘
i 1 ] | ] |
1 DIHTLAoHTF P IMTRa BT CATL oBHT FREMILoBRT | [HIL o AT D] IMEL 2 BHT R SIL L BHT I FINILLBATI]
{ ixxxux.:xlxnxu.muuu.muuu.xuxn:ux.uuxux:.ul:uxu.ulux:u.::ll
I ! t | 1 i 1 1
{ 1981 } 0ed |} 0.0 | 3e0 | 0.0 | | I .0 } 0.0 | PN
I 1982 ) Al | 0,3 | Qe | 0.9 | Qyd | 0.0 § ded | ded |
P 1983 | LD 3.0 Jed | 0.0 | Ued ) 0.0 | 0.0 | Gel )
| 1984 | Jad |} 2.0 1 2.0 1 0.0 | 0.3 1 [N 0.0 | Ca0 |
! 1985 | 354970 50, 87] ] 0.0 |} 0. | [ I ] va0 | Jadd |
i 1966 § 312 Bl.58) 2iatli L I Qad |1 0.0 1 0.1 4 G0
| 1987 | 44a 4 L350 Tt.abl 11,161 Ded I 0.0 1 0.0 | ¢.0 1
1 1989 | .28 Glaty 215.081 41,334 Gud | Jo0 | 0.0 | 3.3 0
[ILLEN a2 J.0 PRI 5,341 P 0.0 | 0.0} 0,0 |
b 1993 ) vad B0 de0 § 0.0 ¢ 0.3 |} 2.0 | Q.0 | Qa¥ )
1 19st | [ 3 0.0 | 2.0 1 0.0 | 0.0 1 0.0 1 0.0 | 0.0
V1952 | Jat a0 | Jud § 2.9 1 Jed JoU | 4.0 | Q.2 1
{ 1993 | da) | 0.0 1 3.0 | 2.9 | 0.9 | 0.3 | 0.0 | 0.0 |
L t994 1 Dad 1 0.0 | LTI | 0.0 1 G 1 3,90 | ¢a0 1 0.0 |
1oess | a3 Jed Jeod 1 Jed | JeJ b Jed | 2o 0.0 |
1 1998 | dad 0.0 .0 | Gad | 0.) | 0.0 | 0.0 | 0.0 §
Polesr i e el 0. | 0.0 | ded | 0.0 | 0.0 | N ]
I 1933 dad e Jod | Jad |} Jad i Jed } Jad Ju0 |
| 1991 243 a.0 2.0 | 0.0 | Ged | .0 | Q.0 | 0.0 |
L 2000 2 0.0 § dod |} Q.0 dal § 0.0 | G0 | aal |
i 200 Jo) 3.3} a3} dad | Jod | Jeid | Jed dad |}
} zo02 | 6. | o.0 | 3.0 1| 0.0 ! g.d | 0.0 | 0.0 | .0}
t 2003 I g.0 | ded | 0.0 | gad | Oul 0.0 1 5o |
1 2004 Jud lad | Jed | ] Jud | dald | Jdad | Jad |
t 2003 d.1 0.0 | 3.0 | 0.0 } 0. | God | Tl § 0.0 |
1 2006 ,3 [ a0} 0 oud 0.0 0. 1 00 |}
L 2007 3.3 | 0.0 ) 3.0 0.0 ) Qed | 0.0 § 3.0 § 0.0 |
} 2008 | 0.1 | 0.0 § Jut | 0.0 | Oed | 3.0 1 0.0 | 0.0 |
b 2290 Ja1 | ) Jad ) .3 | ded | 0.0 | 0.0 | 0.0 |
1 2010 & Dal 20 | dJat | 0.0 1§ a.x | [ ] Qa0 | 0t |
| 2011 0.1 2.0 | 2Lael] 0.0 | .3 | g.0 | 0t 1 o.0 |
t a2z dad 3.0 1168} 112151 2.} 2.3 1 0.0 1 0,0 )
1 2013 Jad 0.0 | 235.08] «T,334 0.2 |} 0.2} 0.0} 0.0 ]
1 2014 0.3 2.0 | 29,00 S.00) Oeud | Ja0 | 0.0 ) 0.0 |
t 2015 3ol 30 | 3.0} P ] 3.2 | 2.0 | Jed | 0.0 |
1 2014 2.0 Gali | Q.0 § 0.0 | Ded b 0.0 | g0 | 0.0 1
| 2017 a3 0.0 | 2.0 | 0,0 1 Ded | 0.0 ) 0.0 | 0.9 |
V2018 dad ) 2200 3} ) 3.0 } 3.3 ] 3.2 § ded ) 2.0
) 20149 2.) | G.0 | Je9 | 0.0 1§ 0.3 | 0.0 | a.0 | 0.0 |
! 2020 30 | 0.0 | 00 | 0.0 | Oed | D0 ) d.0 | 0.0 |
I‘ : SEMERATING FACILYTY ITRANSAISS 1IN FlC[L.:SuBSTAIIDN nr.u.nvll
'
| | DAM AND RESERVER | YALHINERY | ] 1 E I
i vezr | I i | 1 i |
1 I FaC 1 L.C 1 Fal | L.C I F.L §L.L | FaC I L.t !
| i P4RT | PART | PART | PART | PART | PAAT | PART | PERT |
1 1 i 1 I } i i 1 ]
1 [ CMIE oBHT FEEMIL oBHT IIE $Et w3 HT b1 INTLLBHT S F{MIL o BHT Y [EMIL. AT IMILLBHT ] | [W1LaBHT]
} |u:!u.ulx)u.xz:.n.iluln:.xxllx:uu.x:::xxux.u:(.uux.xx::xun.::}unn.u:
1
t 2321 | red | 3. Yot 5.0 | 0.9 | 2.0 1 2.0 1 0.0 1
} w22 D.d 0.0 | Jo0 0.9 | U |} Q.0 | 0.0 | 0.0 1
| 2021 ) de | Ja0 e 9.0 | [N 0.2 | ] dad )
1 2224 | [P 23 | Jad Jea | 0ed | 2.0 | 0.0 | 0.0 |
| 2025 | Il 0.0 | 0.0 0.0 | 0.d | T | 0.0 | 0.0 |
[ 2026 1 valt | val | Ja 0.0 ) 0ed | 040 1 Vel I ded |
[IFTYIN] [ 33 | [ 2.3 | ous | 0.0 | 0.0 | [N
| 2024 | Jad | g.0 | Je0 Gal Ged | 0.0 | 0.0 § 0.0 |
| 2029 | Ged | 3.0 Jo0 Ge 0 | vl 0.0 |} 0.0 | 0.0 |
P 233} ) Jad i Jed | a4 | 24 1 Jot | 0. 0.0 § 0.9 |
1 2031 § Jed .00 | g.0 0.0 | [ | 0.0 | G0 § G.0 |
| 2032 | Gad Je0Q | Jed 9.0 | Qed | Qe | Q.0 ] Ul |
i 2333 | a0 Yol 3. Jad | dad k d. 2 ¢ 0.0 | G.0 |
| 262 ¢ led | Gel | 30 0.0 | o.) | a1 | 0.0 | .0 §
| 2035 ¢ el | Jde0 | Jatt 6.0 | Ued | 2.0 | 0.0 § 3.0 4
| 2334 1 1.3 | . | daaq 3.9 4 ot ) Qed | .0 | g.0
t 2031 § 343§ D.0 § .0 | Guti | .3 | 2.0 | .0 | 0.0 |




e CHELK LANBAL BATA ww¢ - I4IPIWER ==

sen CASE 1 eva PLANT B), | “te Nam Chen Power Station
I HINS-  l&Nnuw ) S1AEY GEM i vaH14BLz Gt¥ | TAaNS, Luss |
| | TALLECIGENE- | i —-— -t e |
P OYEAR JTAPA- | ATIRCIGENZ 4. §TRANS. JSUBSTELIFUEL  PFusL | ETC. |PImsk  JENERGY |
f CITY| SNEAGY] FaliLae] FaCILe| FACTLG| PRIZCIC Naud]l vadiaadi  LOSS|  LOSS|
{ i ] |
| 400 LMIL.OHIMEL AT PMTLL SHTIMIL o BHT | BHTSL § LASHIIMILLBeT]  (¢w] IMIL."wil
} FAKIER X ENARR € R RN o X AR A X | KARA RN AN AN K KA R RRXA A Ef XK AR KX ALK RN |
i | i | | ] [
ity ! 94 0] Ll a3 Ued Qa0 | 0,0 {340 | .241 8.0 | 9.0 |
| Legz | [ 1] PE T  1S | Sed RV T T S P S T PO 1 I 1 I I I I |
} 1983 0.0} 300 3.3 Jer | 0.0 1 0.0 1Ja0 | 62.13F 0.01 0.0
| 198% c. 0! 0] Y3 | 8.0 ) 0.0 | a0 1Jed | Tde381 0.0 | DuD |
I 1985 0.0 300 a3 1 Jed b Qa3 1 ded Bded b 950221 D2 ) ded
| l198a a.0 | TS bad | Q.0 | 0.0 | 0.0 J3.0 I 452221 0.0 | 0.0 |
| 1987 595001 2T7.0F llalel 34431  1.00] 0.0 JJ3e0 | 624131 3o 00) wa7d)
| 198% | 595.01 1104.01 7Ti.0al 13.71 LIV E 1 I PO By % PR bodad | 3433l 39.ddf
I 1989 | $95.0] §lod4.01 Tsade] 13,71 4.00f 0.0 (4.0 F 0 2.0 1 35.901  39,00%
P 1950 1 S95.00 1304.0]1  Tiadel 13.7% 4200 0.0 4.3} 0.0 | 15008 39.031
| 1991 | 59%.00 [103.0] 73.0:) 1370 Ged3] Jed 1340 1 3.0 ) 34add] 39000
| 1952 S¥5.4) 1l1.0] Prodel 13,71} 4,000 0.0 ld.8 1 2.0 | 35.00] 39.00]
| 1993 595.00 110000 722040 134701 4,001 0.0 1272 | 3.0 {34400} 39.00]
I 1993 39500 B103.0f T2.2¢]  13.Tt] &0 0.3 1ded | ded b 3500 39.09]
| t9s5 S95.3] VEu3.0f i .04] 13.711 4.0B] Q.0 (J.d 1.0 [ 34.00] 39400
I 1958 595 0] 1103, 00 Ta.Jdeb 13.71] #.00( Qe {143 1 Je@ | 14200] 39400}
1 1991 595. 00 LLO2.00  Tiedel 13,701 %000 Q0 1303 ] .3 | 24,031 394931
| 1963 | S9%.3) §033.G1 T3.dv] 13,710 4.00] Q.0 {3.0 | ¢.0 f d4.aol  39.040)
$ 1999 395,00 110501 Ti.a%]  12.711  4.000 0.0 1340 1 9.0 | 344001 2v,00]
| 2003 565,00 L103.0F ?3.03) L3.TEl 4,000 0.0 [)ed | Fed | 34,330 35,251
1 22at 585,01 1139,9F ?3.3%1 13.71) 4.00] 6.0 )22 ] 8.0 1 34.001 39.00%
| 2302 S#5.Q1 1103.0] 75,041 13.71)  4.00] 0.0 Jed 1 9.0 § ¥.000 39.00|
1 2003 1 59501 1i03.00 73.del 1370 44001 0.0 [Jed Jod | 36.00F  39.00]
| 2324 595.3) 1E04.0]  Txede]l L3u711 44000 2.0 1.9 a.0 | 3%.008 3u,00)
1 2005 595.00 MID3.01  Taedel 13,701 4.00| G.0 |23 3.0 | 34.a0) 39,33
1 23as 595,31 1109,01 75,040 1s.t1d 4.0 Jed  fJad 2,0 | k.00 39,00]
| 2007 595.04 L105.0F Ti.dal E2.7L)  4.0G) Q.0 (). 3.0 | 3e.00F 3u.00
12008 [ 595,00 110,00} Tadel Lae71]  4a00 Cu0 132 | 3.0 | 35,000 33.00]
| 2333 | 595.01 tlad.a] Ti.dsf 13.71) 4200 Jud” 2.2 1.0 | 34.001  39.00%
| 2010 ) 59%.0)] 1103.0] T3.39| 13,70 %4000 0.0 J3.32 1 0.0 | 34,000 39,00/
L 2001 | 595.0f L103.0F 75.3¢f 132700 400} G0 §ded | 0.0 | 314.00F 39.00)
1 282 59501 L1040 Taaxel L3LTHE 0 40001 J.d 1.9 Jed | ¥el00| 39.001
I 2013 5950 1103.04 73.0%1 E3.TH] %u00) Q.0 f[Jed 0.0 | 34.001 239,001
| 2014 §95.0F LI03.0) 13.3s] L3eT1l  4u80] Qe0 |dao 0.0 § 14.000 39v.000
1 2a1s 95,00 1033.0) la.dal L3.71) 403 J.a 1.3 Jed b M.3H 39,02]
1 201s 593,00 1103.,01 ZTasdel 13.71]  4.00] 0uD flao 3.0 1 34.00] 39,.00|
1 zo1r 595,00 1103401  Paedel 1371} %.00] 0.0 |Je2 Ful b 34.001  39.006)
1 2318 1 59501 E134.0] ?5.340 13,71]  4.00f 8.0 1.2 0.0 1 3,001 39,00]
I 2019 | 595.00 1104.0] T¥5.34] 134711  4.001 0.0 3.2 | 0.0 1 34.0001 35.0610
I 2020 | S§95%.0F 113301 75.3¢b 13.711  4400] Qa0 [Jad | 3.0 § 342031 39,030
! LENS=  Javnuse | =1XE? new | vaR)adii NEM | TRANS, LESS |
i b TALLECIGENE- | | f
! YEAR JCAPA- | RATIAGEGENZ44.)TRANS. |SUBSTA.fEUEL |Fael  {STC. 1PY4ER  jENERGY |
i I “Tﬂl =NEALY] FAZIL.] #n:ll.: FaClLe| PALCZE [20%3u4] ”MA.} Less| Lass|
] ] 1 4
i 1 (MWl [ETLARH ML BIE NI dMTIHIRGRHTDHHTZL | LAS#lALLBHT L I#nE FHEL R ]
i I xxmA e Xy RO RA X [ AKX KA AR KR XX AKX KK [ RN XK [ o KL RXEE A X | AXXN AN XL T XN [
1 ] 1 1 i 1 1 t i 1 1
| 2021 1 $9%.00 110400 T2e3+] 13.70] 44001 0.0 JJed | 3.0 ) 34,000 35,00)
12622 | 595« LLJ3 T2edél 13.7LF  4eddl 23 J2ad | ded § 34.JH 29.00)
| 2023 & 595-0) 1104.0F 75,30 13.71)  4.00f 0.0 [led | 0.0 | 34a00] 35.601
1 2026 1 595.Q1 LEJROL 72a240 13e71] 4uG0F 0.0 (33 | Jeu | d4e001 39,000
1 2025 1 595.00 11390200 130041 13a71] 4a0d] Jod 1303 | dd | 34oddi 39.431
1 2026 1 99%5.0) t104.00 7i.04] 13,711 4400) Qo0 (3.2 1 9.0 | 34.00) 39,004
1 2028 | 595.0) 11043.0] Voalel 13.70F 4000 0u0 [3:2 | 0.0 ] 34.00] 39,00|
| 2029 | 595.0{ 123Jaal 7Tr.del 1371} 4a301 J.d J2o2 I dad 1 X420 39,03
| 2023 | 595.0§ 1IDE.O[ 73.05] 13.71)  4.00] 0.0 3.9 [ 2.0 | 34.00] 39,00
] 2330 | 595.00 11235.0F Tiadel 13,711  4,00] 0a0 3¢ | 9.0 1 34.00f 39.00)
1 2031 [ 59501 1M04.C1 T3adeb  (3.7L) 42330 000 [Jed | Jod ] 3403 39,334
1 2032 1 595.0] 1l03.0] T3.0l 15,71 4,00 0.0 [Je0 | 3.0 1 35.000 39.00]
1 2033 ) S595.00 110400 Trede] 132711  4.00| Cu 440 | 3.0 { 340Ul 39,001
| 203+ | 995.0F 110031 Ta.34] S0 4223] 259 [2ed ] 2.0 1 34,03] 39,331
§ 2035 | $95.0f L1900} ¥S.04) 13,710 4,001 0.0 J2e2 1 0.0 1 34.00] 29,00
| 2026 | 59500 1100a01 F3eddd 13711 %4000 0.0 JJu0 | 0.0 | 34001 39.00¢
| 2030 | 595.0} 103,08 722040 13.7%) 4033 Jed )3 { ol b TG I9L3SE

4 — 97



wes CASE 1 eww poanf N3, 2 v Thi Khong Power Station
| | tH5= |ENNUIL | STRED CEM | VAREIOL 364 | THANS. LOSS |
| | TALLELIGENE=  |=-== ——— i o e LA, B |
| YEAR JCAPA- | SATINGIGENZAL, |TRANS. {SUBSTALIFUEL [FUSL  JETC. [PTeER  JENEsSY |
| : CITY] ENE4GY] FAITL.| FACIL.Y FACELWI PRICE{ZJIVIUA) VARGAL] L7981 LOSS]
| | |
i bOPMHE PRI LaSam{MIL . ST [MIL TR IL JBHTJONTZL | LA FEMILLONT]  (Mw) fHIL JKWH]
| [:xux.:luu(.xlxnx.uluu.xxluxx.n|xx-nxls.1xulxux.u|x:xx.ulxux.ul
| | | i | | 1 | [} | 1
| tesl | 0.0] Mo Bsb o Q0 | 0.0 1 0.0 [Jed | 2.0 0,01 .0
1 1962 | Q.01 Jall Jedb l dad | Ca0 § Q@ 20 ] 0.0%F 0.0 | Jud |
1 1283 | 1] b LS I N P B | Jad | Ja3 (3.0 P 9.0 g.a 0.0 I
[T 0. .01 b3l 0 ) 0.0 )00 23 1 D00 .0 ) UlB )
1 19p5 | 2.0l 0] Jod | DG § Gl | Qw0 1240 1 +eT3] G0 | GeD I
] 19E6 | 3.2 3 ol ded | a0 A a9 b 11,821 G0 Y 0.0
i 1987 | 0.0} 1.0 L)1 g0 | 0,0 | 9.0 )23 | 4.l d.0 | D.O}
1 1989 | Q.01 18] Jed | 0a0 ) CaD ¥ GaC Joud 1 L4alFl 0.0 | 0.0 |
1 1982 | St 3t ThaSl 13301 Jod | Jad Jud  |Jed | 2341 5.00) 2.5010
I tvaa | Sle0] 93,00 12.32] 0.0 ) G0 ] 0.0 3.9 | 0.0 1 S.00f 3a.00|
11591 & 51.00  93.0] 12.53f 2.0 | 0.0 } G0 Jdat |  Ou { 5,000 3.000
Plwsz 1 5Ll 9301 12.2d]  Jed 1 303 | Je0 d3d 1 31 5,001 .08
! 1953 | 580} 95,00 12,20 0.0 | 0.0 | 0.0 |J.0 1 0.8 | 5.00] 3.008
{ 1994 51.0] 930 122330 ved 3 Cel | Qa0 [Jud 1 det | 5.00( 3.091
| 1985 5l.a] 9531 12.93] 2.0 ) Gad | 3.3 e | 31 5.0 3.00]
[ 1998 5L.0]  rde0) 12.590 8.0 Qell  0u0 1Ja0 |} 3,0 | S.000 3. 001
I l9s7 ShatH 93t} 124501  GaU | Qa0 | 0.0 1343 | S0 1 %.00] l.001
1 1999 Sladl 95ad] Vued]l  Sad ] Jad } 3.9 (de2 0 A ] 5.0 3.331
19 ) SteBl 9101 12:33) D] G0 | 0.0 3D | 4.0} 5.00) 3,001
| 2000 51a0  9MaBl $lesd] 0ul ! Qa0 | GuQ 150 | 3.0 | 5,000  3e00)
1 2001 51.00 LETT TR ¥ § SR P dad | 3.3 362 ] 1.2 | 5.0 3,901
| 2062 Sl.0 23.0] 12.32f  d.0 | 0a@ | 0.0 [ed | 0.0 | 5. 00) 3,001
| 2963 Slullf 9301 1Z.30) Q40 | Cul | Ue0 [Doid I 0.0] 5,000 3001
20Ch ) 9ledl 9000) Ldesd) 020 2a3 ) 0ud bhed b 20§ S.33] 3.0
1 200% 51.01 9500 12.o0} 0.0 | 0.0 § 0.0 [5.2 ] Jo0 | 5,00} 1.001
i 2004 la0l  93a0l 124530 0.0 ] CaO | 0aG JO.0 | 2.0 | S.80f 2.001
1 2007 31.9] 95adl 12.33 2.3 | Ted | Jed P | Jad | S0 1.33¢
i 2003 S1.0]  93i.0) 12.50 0.0 | 0.0 F 0.0 juad | 9.0 )  5.00F  3.0921
1 2004 100 93,0} 12.30 0al 1 0.0 | 0.0 13,9 | 0,0 [ S.o01 1a001
1 2c10 5laaf 93.9] K223 dad | ded 1 3.0 12,2 i ) | S. 1.0
| 2011 | 51,01 920l 12,241 3.8 1 0.0 | 03 (Jod 1 .61 5.001 .00l
12012 | 51400 94a0] 124200 340§ 0.0 ] 0,0 (a8 | JaG | 5.08f 3.00)
12003 | 56,01 93201 L2483 Jed | Qe b 3ed [ded b 3ad b 5390 3add
P 2834 | Sl.e) 93.0F f2.00] 040 ) 0.0 1 8D [oed | Q.0 [  5.00] 3,008
P 2015 1 51.00  83,0] 12440 0.0 | GeQ | 0a0 fJaed | Be0 | S,00f  3,.00]
| 2G18 | S5t.Cl  93.0] 2.0 ded | Sad F Jed 3.0 1 Jud b s.0a] 3.0
| 2017 | 51.0] 94,01 12,42 da0 1 Ga@ [ 0.0 [3.0 | G0 5.00] ¥.001
| 2018 | 5l.0l dla Ol 12a30 Gad |} 0.0 | Qalt J3u0 i Jau | S.001 1a081
[ 2019 |  51.00 93,0} 12.v4 P B I o N N I P I TR W R 1
| 2320 | 1.0 93.0] 12.s3 0.0 | G40 | 0.0 o | Q.0 | 5.00f 3,001
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| 2311 Jali A 3la0 | 93.2 ) 40.0 1 l2.63 | 0.0 | 124860 [ G40 | Oa0 12.00 | 1240
FOIT 0.y | 310 | n.o | el ] 1240) | Ja | 12.80 1 0.0 t 0.0 12,60 | 12468
Z01% ded | 510§ 930 1 $0.6 ]  §2e8d ) 2 1 12464 1 Ja0 | Jad 12.60 | 12463
232> Jeb | ile | 3.2 | 9¢.0 | 12424 1 DI I | L2.60 | G.0 | Ve 12,60 {2860 |
2021 0.1 } led | 3.3 | 90.0 | 2.8 | 0.0 | 12.60 | da0 | Ta0 12,60 LZ2.60
2022 Jeb | §lad |} 91.d | S3.3 | 12.0d } Jodb | 12060 ] PP I A B L2.60 12,60
2021 G.) | Glat | 43.0 | 90.0 | 12489 | Gad 12.80 | g.0 | Q.0 12.60 12.40
02 | 0.) } iled | 3.0 | 9040 1 12482 | O0u0 | 12460 | 0.0 | 0.C 12,60 12.60
[ 2025 ) da1 wled | 932 | T3 I 1246Jd da) | 12480 ) ded | Jed 12260 } §2e8d
[ 2026 2.1 | 51,0 | 3.9 | 903 | l2e29 | 0.0 1 12480 | - 5 | 0.0 12.60 | 12460
1 202¢ dad | aled } 95,0 | 0.0 | 12u0d | 9.0 | l2e60 { G.a | W] 12, 60 12.60
| Znay 3.3 | iled | 939 | 9ud | tZeod P T N YN Jaa | ded 12,80 12.64d
2329 J.3 | 3l.0 § 3.9 | S0.0 | 12,83 | Bed | 12,60 § 0«83 | a0 12,00 Fea b
2010 | 3.1 ] dte0 | 23,4 | 0.0 1 12460 | Got | 12460 | 6,0 | Ce 0 12,60 12.60
2031 | Y 51.0 | 3.0 | Flad | 12460 { Jed | L2482 ) a ] Jed | B2ebd | 12:84
2312 1 EI | 51,0 | 9%.0 | 90,0 | l2.ad 0.0 | 12460 | a.a | Get | 12,80 % 12.60
P 20%) | Je3 | 5.0 1 9%. 2 | 900 | 1200 | [F I | 12.66 } 0.0 | .0 | 2. 60 12.00 |
2034 | Qad | 1.0 | 3.0 |} §0.0 ] 12.83 | 3.0 1 1z.sd | 3.3 33 1 K2Zesd 12,69
2033 | 2.3 | 3l | 33,0 ) 30.40 | 12.600 } 0.0 | 12.80 | a0 | 0.0 | 12460 12,60 |
202a | vad | ilad | 91,3 § 90,0 F  t2.68) .0 | 12.60 | 0.0 | .0 | 12,6D 12,60
2037 | 2t 1 510 | 2.0 | 90,0 | [2.60 | J.3 | t2.8a | 1.0 dod 1 12.80 ) 12,64
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e 3 ses PROJELT  JALANLE S+t

ND Sl

Ll

wd% EVALUATICN CERLITFER1L *re

[ALTERNAT IVE)
PRICE FALTCR

CALASLAT (DN PEALID -=- 57 ¥E4AS DISCAUNT RATE -== 15,0 ¢ EXCHARGE RATE ~== 1.000 £BRT/BHT)
Esr.lutmn PER ANNd{

Fal  PIRT === 1,3 &

Lal  PAAT =v- a1 ¥

FIXEL MM =a= 3. X

FUEL PRIC: ~== D)

wea CASE | @+ PLANT i, 1 awe Nam Chon Power Station

{ f t oENERATING END | | GENE4ATING DLM COST | t I i |
i | INVEST- |====a- T m———— e———-} SALABLE | . [RETLEE | Sus- | amhyaL | COST 1
| Yis MEAT §EIsTALLED] Pa0ML= | ENERGY | FIXED  [vaRfadbs | TOraL | WNISSICN [ STaTinN | cosT | FLgw |
i ] i caragitr} 13} ] Loat €T | LTST 1 2g% COST)] Oim COSYY |
| | CMILaBATE)  [4d) JEMILaMand b [ ERIL K WM fAMIE AT BE L4 TL OHT I [EMILaBHT [ IMTLOSHTI EMELGBHY I EMTLLBHTI] (MILLBAT
| 1981 1| J.2 | Jad |} Jad |k J | 2.2 | Ja | 0.0 | 0.0 |} 0.0 | d.0 | 4.0 |
1 1982 | J.r | 0.0 1 ¢,0 | 0.0 t G.q | Jad ] 0.0 | e 0,0 | 8.0 | [ T |
I 1983 | 0.7 1 LU Ja0 1 6.0 ) God 0.0 | 0.0 | 0.0 | Q.0 | 0.0 | ded |
boiges | atz.82 | 3,3 .30 dedd | dad ) 3.3 | dad | a.0 | 0.0 | 0,0 | 4T2.37 |
I 1965 § Ail.10 | Ged | ded | Q.0 | Qe | 3.0 | 0.0 | fo | 0.0 | 6.0 | Aklat0 |
! 1986 |} 811.40 | 0e0 | Jau | 0.0 | d.9 | .0 | D0 | 9.0 | 9.0 | 0.0 | 811.69 |
CISBT | AL3,28 1 6338 1 210 232.5 1 TIed% 1 IW2eBb 1 481.TL | 5.17 1 0.0 1 466,88 | 1L076.9b 1
11983 1 0. | 430,0 | 210.0 | 20Z.5 |  70.d5 ) 390,86 ) 46l.T1 ) S.17 1 0,0 | 466,88 | 4bbe8B |
I 1389 1 3.0 | 430.0 F 2Iued | 202.5 ) TO.8% | 390.856 | 461.T1 | 5.17 | BeD | bb.88 | So6.BE §
F19sy | Jar | “312.d |} 213,20 | 202.5 | Tdad5 | 39J.B6 | 4bLl.TL | 5.17 | D0 | abb.88 | 486,88 |
1 199 0.0 1 410,01 21340 | 202.5 | 70.3% | 390.8a8 | 4al.71 ) 5.17 1 o0 | s6e.b8 | s6s.80 |
IR LI dal ) 430.0 ] ZEveQ | 202,5 | Tieed | 34236} 4bM.TV ) 5. 17 1 0.0 | wbba8a | 4bb.Bd |
I wey | dar | 433.3 | 2tded | 2J42.5 | Tdod5 | 393.846 | 461,71 | Se17 | YO | e&6.88 | hasa8d |
I 199+ 1 $ad 1 43000 1 2132 1 202.5 | T0.8% 1 390484 | abl.TE | Sa17 | 0.0 | 466,88 § 462,88 |
! 1995 § Vo) | &3Ge0 | 280.0 | 202.5 | Toe% | 260486 | 4ellTD | 5417 % Ve | «ohaBB | 46bead |
o9gs f.3 § 43§ 2033t 232.5 } 12.95 1 39286 1 4s1.TL ) 517 Jed | ShB.BB ] hbouBB )
11987} God | 430.0 1 213.0 | 202.5 |  70.a5 | 390.86 ] 455.TL | S5.17 1 0,0 | &bb.0E | 46648 |
1 1494 | Jed | 4300 1 21043 | 20245 ) 10.45 | 39288 | 361.TL ¢ Sa17 | 0,0 | %86.88 | 4bb.88 |
} 1999 | 0. | #4040 | 2130 1 232.5 | T13.45 | 393.86 | «8l.T2 | 5417 4 J.0 | 466.BB | 466.84 |
P 2000 ¢ 0.1 4 430,01 210.0 | 202.% § Ta.d% b 390.85 | 4el,71 | 5.17 1 6.0 b 468,88 | 4bb.80 |
¥ ozoot | Oe) ) 4d0,0 § 210.0 | 20245 ) 0445 | 390486 ) snia?l | 5.17 | 0.0 | 68,88 | 466.B0 |
| 2002 | A 1 430,30 1 213.0 1 232.5 ] M5 | 39386 | &6L.TL | 5417 | Jed 1 &BE.H8 | 488,88 |
I 2003 | 0.3 | #30,3 1 218.0 [ 202,51  T0.35 | 390.86 | 4sl.¥i | 5.17 | Gel | 4b6.88 | 466488 |
I 2004 | w4910 | “30ed 4 2123 ] 20245 1 70ud5 | 590,86 | 81,71 | 5eL7 | a,0 ) abb.B8 | SL6.04 |
1 20058 | 673,36 { 430,01 2133 1 20%.% § 1395 4 39).8m 1 wstlTL ) 5.17 4 Jed ) kbL.BA | 1139.94 )
1 2004 | &i3ede 430.u | 213.4 1 202.5 | To,35 1 390.86 | 46le7l | Sel7 4 0,0 | 4pbetd | 113%,94 |
1 2007 § 449446 1 430,80 1 210.0 | 2025 | 70.3% | 190.86 | 461,71 1 S.17 | 0.0 | 486,88 | 916,04 |
1 2009 | J.r | 41043 | Zi0e 3 | 202.5 | .33 ) 319.86 | 4&l1.7%1 ) 5.17 | Jed | 4b6.BB | 4b6.8H |
1 2229 § 0. | 4#39.8 | 21d.0 | 202.5 1 0.85 1 390.8a 1 ed.TL | S.lt | 0.0 1 446.88 | Abb.8 |
i 20191 [ 7 I | 430.0 | Zlded | 20245 | TO.0% | 390484 [ w51.71 | S.17 1 0.0 | 4b5u88 | 466288 |
1 2ot | 0.y | 430.0 | 210.2 | 232.5 | Tladd | 39296 | A81.T1 | o171 3.0 1 4pha88 | 466-80 |
lznz i Jed 1 435,90 | Elded | 202.5 | T0.05 | 330486 | 461.T1 | 517 | Dl 1 406,88 )  46t.86 |
| | b wENERATING 2D | | GENZRATING DEM  CCST | I i 1 3
| | INVEST=  |==--- ——mm—wmee—seme] SALABLE | ~~==-{TR2NS- | SUB- | AWMUAL | COST I
1 Ygar ) ME QT JTASTALLED} PAUE- |  ENEKGY | FIXEQ I vARD1&HLE | TOTAL | MISSION | STAYION | casT | FLow |
[ [ ) capaLlrv} TN | €osT €osT | COST | DL CosT| QLM COSTY
] { (mILLB4T)] t44) lHu..unllcnu.&mlHHIL.annliﬂL En\’ul!:L.Bnn}I*IL.BHTHI'!L.EHTI[HIL.BHTH {MILLBHTI]
i 2313} dad | 439,020 23205 1 T3.85 1 390.84 1 664,71 5.17 | 0.0 | 6b6.BB ) ABH.BD ]
1 201% | Jed ] %30, | 21363 | 202.5 §  FQud> | 390,06 | &sl.T1 5.17 1 B0 | #0588 |  &66.88 |
I 2085 i 0. | #3ta0 | 210,00 | 2C2.5 | T0.45 | 390,86 | 451.71 | 5.17 i 0.3 | 4b6.88 | 468,68 |
| 218} Yol | 433,31 2.3 ] 202.5 F Ta.85 1 ¥9).88 | s4L.T1 | 5.17 | 0.0 | 586.88 |  4us.88 ]
| zair 1 da} | 43040 | 212.3 1 302.5 | Tredd | 350486 1 saia71 [ S17 1 0.0 400488 | dbbedt |
1 2018 ) 0.7 4 43,0 1 213.3 1 202.5 ] Teg% | 390,85 | s81.71 | 5.17 | 0.0 Se6.8E | 466488 |
| 2219 | Jed | dden | 2ided | 232.5 | 1J.85 ) 39J.86 | 45l.71 | $.17 4 [1 9] 486.88 | 566.89 |
} 2020 3.1 ] 4330 ] 2109 | 2025 b T0.85 | 190u86 | &61.T1 | 5.17 1 0.0 4bbat8 | 466e88 ¢
12902t | 0.3 b 430ed 1 20 | 202.5 | T0.35 1| 390,86 | a6l.71 | 5.7 | 040 | 464.84 | S66.84 |
2122 | Jed | 45000 1 bl | 2325 1 T.3% { 190,86 | 46l.T1 Se37 % 0.0 | ohb.BB | 466.BB |
1 2023 | Qad | %d0.0 1 21340 | 202.5 1 TGed5 | 390,84 | ebba7L | Sak7 1 0.0 1 4bba8B |  46bedd |
12026 ) 449,06 | 630,00 | 213,90 |  202.5 | 70.4% 1 399.858 | 450aT | S.41 0 o.0 Gbball | $LE.04 )
1 2325 i TPt | 43062 1 20263 | 23251 T.8% 1 390,86 | 46171 | S.11 | 0.0 466,88 | 1243.24 |
1 2026 | TTo. b0 | 43ued | 21040 1 202.5 | T0.35 1 ¥v0.4n b s6l.T1 | 5«17 1 1.9 4ub.88 | 1243.26 |
1 20211 Sab.42 ) #A0WD | 21040 | 202.5 ) T0e8% | 390486 | 46L.T1 |} SelT ) 0.0 46686 | L053.B0 |
1 zJ28 | Jed ) 433 1 21ded | 2025 1 Ti.d5 1 352.86 | 4sleTL | S.17 | G.0 406,88 |  46b.8B |
2029 | Dad L 630.0 0 21040 1 202.5 § 704351 393488 | sBL.T1 | 5.17 1 6.0 460.48 | 466,086 |
{2000 ) Ded | 430.0 ) 08«0 | 202.% 1 T0.3% | 390,85 | &6l TL | 5.17 | G | 4bb.88 § wes.80 |
| 203t i Jad [ 43040 1 2133 1 232e5% | 785 { 3193.86 | 46l.TL | 5u47 § Jod | 465.88 | 468,988 1§
[ 2032 | 0.) | %30.0 |  213.0 | 202.5 § 7035 1 390.88 | 481.TFE | 5,17 | 0,0 | 4bv6.AB | 466,88 |
| 2033 | Qa) | 430,90 | 21040 | 202.5 | T0ad3 | 390.86 | 4alaTi 1 S.17 1 Q.0 | 4t6.88 | 46865 1
1 203% | Je3 | “30.0 | 21ded | 2J2.5 | Tdedd 1 390086 | #al.TH | 5«17 | J.3 | 464,88 | 46&.8d |
1 2035 | 0.3 | LI | 213.3 1 2025 | T0.d45 | 390.96 1 satall | S.17 | Q.0 1 +406.86 | 466,98 |
i Z0%s Da) W00 § 210.7 ) 202.5 | Tu35 1 390486 | eblaTL | S.17 ) 4,0 | eb6.88 | sbbgg |
| Z03T | =t277.20 ) 433 FEEr | 232.5 | 13,45 | 39286 | 46@.71 | 5.17 1 e | 4bb.88 § -810.17 |
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#9090 CASE L ewe PLANT Nlo 2 ans Thi Khong Power Station
i 1 1 GEVERATING D&M CDST | | 1 | 1
i ) INVEST- |-- SALAGLE | | TAANS—  JSUH- t ANNUAL | cDST |
1 ¥EaR MEAT FI4STALLC ] PRODWL~ | ENERGY | Fueu IvatIAGLE | TOTAL | 41SSIOM | STATYION | cosT | FLOW |
| [} SARSCITPL Tiow | i | T COST | uEM CDST| QLW ¢N5T) i 1
1 I LH PR T Liw} IINIL.KHHIIINIL-KHHIIlHlL.ddrlII-HL-:!HHll'ilL.BﬂllllNll..BH‘llllll.I..SHIIlHIL.BH‘HI {HIL«BHTI
1 198l [ 2.0 3| G0 [P | G.0 | 0.0 1 Q.0 | 0.0 i 0.0 | 0.0 4
1 1982 [P} (‘) 2.0 0. 0 ded ) .0 | 4.0 a.0 | 0.0 | 0.0 | 2.9 1
| 1983 Jod OS] ] Jed I ] Jed | dad 0.0 | 6.0 0.0 | 0.0 |
| 1984 345. 12 0.0 3e0 0.0 Qad 0.0 | 0.0 gt | [ 5 I 00 [ 3e5.02
| 1985 1 55%ald Oet § -l ~11T.0 0ud | -523.78 | —62B4178 a.0 i G,0 | -s28,78 | =T4.05 |
| L%86 | [LUNT! Joa =5tacd | =514, 4 Jod | =A53.T6 | ~453.76 ) Jed |} 0,0 | -4%0.T& | 103.37 |
] 1987 1 93,12 170.0 9546 | 8F.5 § 10440 | A3.84 | Fhead | 0.40 | 0,0 | 95.10 | 4BH.92 |
I 1968 | dal L70.0 L 456 956.5 | #1013 ] 9ise42 | 959,55 | 1.83 | G0 | 961.38 | 941,38 |
| 1987 | da) 174 365,20 456 5 43,13 | 918442 | 95995 | 1.83 | 30} 96l.38 | 94k.38 |
1 1992 [+ ] 70,6 | 10+5.0 9565 #3413 | 9la.e2 | 999.55 1.82 | 0.0 | 9sl.3e | 461,38 |
1 1991 Jad 17040 | 10¢5.0 §560 5 $3ald | 916442 | 959449 Ea83 00 | SGL3E | 96la30 )
I 992 dal} 1139 1J4%. S596.5 43.013 1 916.42 | 959.55 1.82 | ded 1 961.3E | 961,28 |
i 1993 D.) 170,0 18454 95845 43.13 § 9ibed2 | 954,55 1,83 1 G.0 1 981438 | 981,38 )
i 1954 [ 1£0.0 1¢45.9 LIT $3.13 | 9L6a42 | 959,55 ITLEN 6.0 | ubi.38 | 96l.38 |
I 1995 Ja} 11340 LIa5, 3 954.5 43403 ) 916442 | 999.5% 1.83 |} J.0 | 98l.38 F 941,38 |
i 1998 S0 | 170.0 | (25,0 asL.S 43.13 | 956.62 | 959.55 | 1.8 | G0 I 98l.38 | 981,38 )
1 1997 Qed | 17040 | 10+45.0 95645 $3ul3 | 916a42 | 959,55 1.83 G0 9uje38 1 Yoledn |
} 1993 | Tad b L7040 | L4543 b 958.5 | 43403 | 916,42 | 959.5% 1.43 Jad 981.38 |  Jal.da |
IRELTH] Gad 1 1RO | 1065,0 1 95605 1 43413 | 16462 1 954,55 t.83 0.9 961.38 | 96l.3d |
| 2009 1 Dad 1 17040 | L0650 | 95645 | 43.13 1 916442 | 959.5% [1%:X] 0.0 qbtad8 L 941,38 |
| zoct 1 0a) 1 bHI.0 | 18450 b 8585 | 4313 1 916,42 | 959,55 | 1,83 Jed 981.38 | 961.38 |
1 2302 0.3 | lru.p f  1043.0 5645 303 | 9le.42 | 959.55 i 1.683 1| a.0a 9b1.38 | 961.38 1
| 2003 Qut | 1109 | 1055.0 95had 43,43 | 9leed2 ] 259,95 183 1 GO | 98[a3B } 961,38 |
| 2004 2.y | 1Taw | 10:5.0 %65 43,13 | 916.42 | 959.55 1.683 3. | 96L.38 | 961.38 |
| 2335 Jad | 110,0 | 1065.0 5645 43,13 | 916,42 | 959,55 1.83 Qe | 96le3d ] 961,38 )
1 2006 Cald | 110,0 | 10%5.0 Q5645 | 4343 | 916,02 | 959,55 5.83 0.0 | %8lad8 } 961438 |
| 2co07 Jad 1 LT0.d | 1045.0 956845 1 43413 1 9Lh.42 | 959,55 | 1,83 Ged Qel.38 | 9638 |
| 2338 | Jad ] LML T 1365.0 § 954a5 1 4343 ] 916,42 | 959,55 | 1.43 1.0 96138 | 9a4l.38 |
1 2004 | 293427 1 L7041 17 10450 | 95665 | 43413 | 91642 | 959,55 | [NE] 0.0 961a36 | 1254465 |
| 2013 | 439440 | L7000 | 10+5.0 §  956.5 | 43.0d | 9t6.42 | 959.55 | 1.43 | Jad 961,38 | 14d1.28 |
P 2210 1 429,33 1 1ML | L345.0  956.5 | 43.13 | 9l6.42 | 959.55 | 1.8 | Oe0 | 96Le38 | LaOla2a |
§ 2002 § 293,27 | LPO.u | 1085.0 | 95645 | A3.Ld | 9la.42 | 959.5%5 | 1.83 | 0.0 | 96La38 ) 1254405 |
| 1 I} G:leanuc | i GENZALEIM: Cim  COST | |
| I INVEST=  |--—wm ~-1 SALABLE | =] FRANS= Suf- ANHUAL | €OST 1
| YEAR | HEAT IH:HLLEE)I PRMUC— | ENERGY | FIXED VAR [A4LE | TOTAL ~ISSION | STATION tasT | FLOW }
| 1 | sapacivy| TION | 1 €DaT | cosT | COSY | QEM COSTP CLM COST
1 DorMILGBATIE  CAw] JEMILaKAHY JEMEL GKntrt] L EMILaeTd | F4TL o dHTE [ IMILoOHT AL IMELGBHT I AMELLBHT NI ENTLLBHTE] LHILLBHT]
2013 Oad | 12040 10+5.0 956 5 43013 | 916a62 | 959455 1.83 0.0 95 .38 941 .38
20 14 da | BT 1145.2 95645 43013 | Fh6.42 | 959.55 1.83 3ad 956L.138 961.38
2015 Oe) £20.0 1045.0 9565 6313 [ 916452 | 959.55 1.82 ¢.0 981,38 961,38
2016 [ 8] 1700 104563 45625 43418 | 916,42 | 454,55 1.83 0.0 961 .38 96138
1 el ilde 145,30 3365 4311 f 916,42 | 959.55 1.43 Jad 94La28 %6t.38
2o1a 0.) i10.0 1345.9 958.5 43,03 | 918482 | 95955 1,83 0.0 Ghl438 941,38
019 0, 110,08 104540 958,5 +30Ld | 916e%2 | 959,55 1.83 | Gel 1 98la28 1 961.38
2022 ) 1ol 170,0 L2345, 956, 5 #3003 ] 916442 | 959,55 | t.A3 | 3l 9el.38 | Yole38 |
2021 | D4} 0.6 £045.3 356.5 1 43443 1 916442 1 959.55 | 1.83 1 0.0 Q6136 1 961,38 ¢
1 2022 ) Qe ) L70.,0 | 1045.0 956a5 | 4abd | Gloed2 I 959,55 | 1.83 1 0.0 941,18 gul, 38 |
2023 Ja) ) Lived 1 104540 9545 1 43e03 | 9loa42 ) 959,55 1.83 Jed 961.38 Fhled0
2324 0.0 }  1H0.O 1145.3 | 958.5 43,13 | 916442 | 959455 1.83 0.0 961,38 961.38
2085 Jowal | fl0.0 1045.1 F56.5 3.k ] F16ev2 | 959,55 1.83 0.0 | 9tl,38 997,98
2328 36450 1104 045.0 9565 4duly | 96,42 [ 959.55 1,83 Jad | 9380 99T.98
2027 | 4B. 30 LIG.q 1045.8 9458,5 3.3 ] b2 | 339.55 .83 | 0.0 961,38 | tg10.18
2028 1 ;P 110,09 1045, 0 25845 6313 | 916442 | 959.55 | bab3 ) 0.0 96t.38 | 96138 |
2029 | el [T ] 104540 G5Ge5 | 4303 1 9lo.42 | 959.55 | 183 | Jad 961.38 | 9641434 |
2033 | Jal 18042 1045.9 956,5 | 43,13 | 9L6.42 | 959.55 | t.43 | a0 gal.d8 |  961.38 |
2031 1 O ) V70,0 1045, 95645 | 4313 | 906.42 | 959455 | 1.83 | 0.0 961.38 | 981.36 |
2032 | Uel IT.d 10%5. 95445 | 43.13 | ILb.42 | 959.55 | L.83 | el 96l.36 | 961.36 |
1 233 i 1.3 17020 | 1045.0 956.5 1 43.l3 | 916,42 | 959.55 | 1.683 | G0 9at.38 1 9sl.¥s |
1 2634 | Q.) ! 170.0 1 1¢45.9 1 9565 43a15 | 916.%2 | 959.55 | 1,83 | 0.0 961,348 | 6L 26 |
] 2035 1 Qa0 1 L1040 | 10453 1 95645 43ul3 | Gle.%2 [ 959455 | [ Jed 21,38 | 961.3P |
| 2236 | ded | LML) 1 11433 1 956.5 43.13 | 916,42 | 959.55 | f.83 1 Qe | 9at.38 1 96l.38
1 2037 )  =54240 ) 170.d | 1045.0 | 556s5 43,13 | 90652 | 959.95 | teBd i Qe | 9eledd b 906.48 |
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see ) aea PHOSECT  ZJALUATENL 0¥  THE  SFT  PRESENT  VALU:  IV.P.¥t  METHED
—=— HU SnADIY  PRICE FALTOA ~--
sue EyALUAT ION CRITI4LS sew
CALAULATIQN PERLID --- S FZ2AS DISCOUNT RATE ~-~ 11.0 ¢ EXLHANGE RATE === 1.000 (HRT/BHT)
ESCALATEON PEP AvNJA
Fell  PAYT === Jul 8
Lab PAIT —= )LD %
FRAEC  Jg4 ==~ LI ¥
FUEL 2RICE —-- e 3
wee CAGE 1 e PLAKT (). ] e P
{ { Hydropower Nam Chor Power Station ! Alternative Gas Turbine Power Plant ll
- - N
| | ] i I NET PRESENT VALUE | | | | NEY PRESENT vALUE |
b YEAR | INYEST- ) wuhaaL 4 TISY f 1= (0aat §OIMYEST=  } ANNUAL | BENSFIT | 4 §= 0.0 3 ¥
1 ] ME4T | 4:13 ] FLOW fmme—mamae ————mmman ) MENT ] casr | FLOW [mmemmwee e -~
i 1 | | | PavaF | NaPuv ) i PovoF | MuPuv |
1 | (MELaBATHI I 4TLBHTD] IMEL,3HTIE  1PUS | CMELGOHTI| [MTLLAMTFLAMIL TN [MIL.BATH]  [P.UT | EMIL.BHTII
i 1981 | g64.49 | da28 | 83T [ 0.9091 | 6llayl | P | 0.0 | 0.0 G6.90%) | 6.0 |
1982 | ti152.% | 23.23 1 1i72.93% | ©.8284 | LI T ded ) 0.0 | 4.0 0.8264 | 2.0 |
I 1983 § 1204352 | afald | 1269.62 | 3.7513 | 95343 | ded | 3. .3 0.7513% | 0.0 1
P 1965 | 1302233 | 7233 | L3T3.2) ) Q.6830 | 93l.92 ] &72.32 | 0.0 | 472,32 Q.6830 [ 322.60 )
1 1985 | I8D%e)s | 3,24 1 1900.28 1 Ces209 | LIT9.4) | 81l.83 ] [+ 1 R | Blla80 | Q.b6209 1§ 504.07 |
1 t984 | 1447.32 | 95,22 | 1933,0% | J.56%5 )  84dees | BL1.9) ) Jad L 3183 ] 05643 ] 458,24 |
i 1987 1 1078.71 | | 116&.00 | 0.5132 | S3la32 | 6l0.03 | 466,88 | 1076.%98 | 0.5132 | 552.45 |
{ 1988 | Qa2 | ] I2e 15 [ GCaddbS | 43e21 |} 0.0 | 468,80 | 460,808 O.4085 | 217.80 |
| 1982 FI | 42275 | Jed2et TN T 3.3 | 466.498 | 4ta.88 deh24l | 198.00 |
1 1999 § 2.1 ) 1 92,75 | Q.385%5 35.75 | G0 | 4cbad4 } 468.B8 03855 | 180,00 |
1 1951 § 9.2 1 42,75 1 03505 32451 1 00 1 4as.B8 1 L65.H8 0,3505 1 I63.66 1
1 1992 | [ | | 92,75 | Ja3188 24.55 |} Jed [ 406488 | w5888 | J.3186 | 14B.T8 |
bote93 ) 0.1 | i 92,75 | OD.2097 26481 | 0.0 | 466.33 | 4b6.84 0.20%7 | L35.24 |
I 199 | LS 1 Y2475 1 0.20633 Leedd | 0.0 | 468.88 | 48b6.20 02633 | 122.95 |
I tegs |1 [ P ] .75 b Je2396 2.2} | J.d | A06.88 | 4ub.BA 2.239% §  111.77 |
I 199 | 0.1 | 1 F2.T5 | Q2178 0.9 | d.0 | 4b6.88 | 464,88 0.2178 1 iol.el |
1 1597 | (AP I | EN | 92.75 | 9.1978 | 3.0 | 0.0 | 464,88 | 4es.88 0.1918 | 92,37 1
t L9498 } [ 79 I ] 1315 1 Y1799 | Lovod § ded | 46686 | 466,88 43794 § 83.97 ¢
I 1999 | 0.0 |} | 92.75 1 0.1833 | 15.1F | 0.0 ] 486488 | 4b8.68 De1635 ) T34 )
1 2oao | 0.5 ] | 92.75 | D.1%84 } XY I | 0,0 § wes.d8 | abbe88 Ol 1488 | 6% 40 |
| 2001 | G | ] 93.75 | C.l355 } 12.93 | Fod ] 48B.A8 | 466.88 Je 1351 &3.9% |
1 2332 | 3ok ) t #2,7% | 0.1229 11.37 | 0.3 | 466.88 | 46n,88 | 041228 | 57.36 |
| 2003 | ded | t 22,75 | 0.1117 1331 | Qad | 466,88 | 465,88 § 0,117 | 52.04 |
1 2004 § 6.1 | i 42,79 | 0.1015 4.52 | 44906 | 466.88 | 916434 L0015 | 93404 |
1 2395 1 I i 72.75 | 0.0922 d.5% | 473,06 |  444.088 | 1139.9% 0.0923 | 10S.21 |
| 2004 § 0.3 | 3 | 92.75 1 0.0839 Pald | 873408 | 4tbeB8 | 1139.94% 0,083% | 5,65 |
| 2007 | 2.1 | | 275 1 0.0763 .00 1 449.16 | 486,88 | 9l&.04 J.0t6) | au.80 |
I 2331 | 2.0 I 125.95 | 0.0893 da13 | 0,0 |} 466,88 |  446.88 0.0693 | 312.38 |
§ 2009 | 372430 | | 485,15 1 o0.0630 244328 0u0 | 4b6e83 |  abb.AB 0.0630 | 2943 |
1 2010 | 6L7.20 ) | TiUeb5 | 0a0573 4.1 ] Jad | 464,38 | 4bb.06 J,9573 | 26,75 |
I 2311 s@s.2a | 675,95 | 0.0521 .2t | 0.0 | 466.88 |  446.88 0.0%2t | 26432 |
1 2012 1 62.30 1 | 455.05 § 0.0474 252 | Dol | 4644R8B |  4b6.BE Ge04T4 | 2z.11 1
; Hydropower Nam Chon Fower Station i Alternative Gas Turbute Power Plant :
§ | | | KET PRESEAT walue | 1 | § NET PRESENT VALUE |
YEAR | INVEST- | ansaL | CosT l [ I= 10.0 T} I fNVEST— | anNnuat | BEWEFIT | ¢ I= 10.0 %) 1
1 mENT | M) FLOW }emmaccccooe—aneaa.. ated | HINT ] cosT | FLOW f==- e L |
| PaWof | NuPa¥ | i { P PaVoF [ NePuv
¥ | OtMTLLBATIEEAlLEnT ] (i 24T HE (PaUl § MILSeT ]| I9ILLBHTE (M ELoBHTI] IMILLBHTH] 18Ul | [MIL.BHFII
2013 Qe G215 | 92,75 1 J.3431 | a9 Jod A66.88 | 406.38 | Ja431 | 20,10 |
2014 Tu) 52,75 | 12.7% | 0.03%1 | .63 | 0.2 4hb.88 | 466.88 | 0,019 | 18,28 |
2015 de!} 92e15 | 92479 04,0356 | 1,3 | Do 4hb,88 | 400.88 1 0.0356 | Lol |
2016 det 92,75 |} 312,85 J.2326 § ENTTRN 3ed b 46688 | A6b.BRE | 2.0%24 | 15.10 )
2017 | 0.} 22,75 | 92, 7% 0.029% | a3 | 6.0 | AbE.88 | &b6.88 ]| 0.079¢ | 13.73 |
2018 i 9 ) $1a7x | 42,75 0.0267 | 23 | Oel ] &h&.8B | 4686 | 0.0287 | 12+4B |
2019 1 Q.0 | 682,09 | 98,175 JaJ241 | a2 Jod 1 4b6.88 | 466,88 [ 0.2243 | 18435 §
2020 e} 92,05 | 12.7% 00221 ) Zeds | Ced #66.85 | #6686 | 0.02251 | 10432 |
2021 0ed 91,43 | qealh 0.0201 | iata | Dald 4b8.88 | 466488 | Qa0201 | 9.38 |
2022 da) qz.1 | 9.5 1 Jdeolu3d | Leb3 | JuJ 466,88 | R66.88 | J.9143 | 8.53 |
2021 181,10 92,05 | 279.76 0.0166 | 4ab% | 0.0 466.88 1  466add | 0,066 | FuT5 8
202+ ZT4a b0 [T L 040151 | 3e3Y ) ey 15 4b6e88 | 916404 | D.OL151 | 1382 |
2024 278l i LT 43137 ) 5ed} | F76.39 | 465,68 | L243426 | J.0137 | 17.06 |
2326 179.1C [T 5 % £ 0.0125 1 332 b 176,34 hobedB | 1243.26 | 0.0125 | I5.51 §
z027 0a) 1 12475 C.0113 | 1a03 | 586,492 4684688 |  L053.80 | 0.0L13 | 11,95 )
2028 .} t 12.7% 220123 | $a92 | dad 468488 | 466,88 | J.0133 | 4.8l |
2327 a1l 1 B T4 0.00%4 | J.BF | 0.0 465,85 | 466488 | 0.009% | 4u30 1
2032 | 9.1 | 92, 15 C.0085 | G.Fl | 0ed | 444.88 § sbu88 | Q.0085 | 3,94 |
20M ) 2.3 ] | 42,756 1 C.0077 ) YT ) Jad b AGB.BE | %06.BB | 2,0077 | 362 |
| 2332 | IR I 92,75 10,0070 Jaby | G.0 | 456488 | 466488 | 00070 | 3.29 1
| 2033 | Ge) | 1 92,75 | 0.0084% | JaSd | Ja3 )} 466.88 F  40beBA | 0.0064% ! 2,99 |
233+ Ger | i G2a T4 0.0058 } TeSe | Jud | 4b6.EB | abba88 ) 2.0058 | 2.72 |
2335 I | 42.1% 0.0053 | Jaat | 0.0 |} 466,88 | 466.88 | Q.0053 | 2447
2028 de) | | 92, 7% 0.0048 | ek | D.0 | 4466488 |  4b6.BH | 0.0068 | 2.25 1
20371 —6b4,5L | I -s42.1% G044 | —Le3t | =12TT.0) | 446,88 | -dld.l2 | Ja30%4 | -3.84 1
I 1 I 1 ] 1 1 14 i t |
} TOYAL] 10BlGe+B | I i I badd.ds | 5262427 | | i | 439,80 |
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Hydrupowe; Thi Khong Fower Station

: } } Alternative Qul-fired Thermal Power Plant Il
| 1 MET PAESENT VALUE | | | i NET PRESENT VALUE |
{ YEaR TRVEST- ANKNJAL cast ] t Ja 10.0 T | ENVEST- | ANNUAL § BENEFIT | £ I= 1C.0 X 1
| MEIT cost FLIW |=mmm=rmmmm emmm e 1 HENT | cast | FLOR |-==-=-= - mmm e e |
i PuVeF | NoPo¥ 1 ] ! I PuVeF [ NuP.v ]
| THILCBATERC4TL BHTIY (MILLEHTY|  1A.U) | AMIL.AHTS | IMIEanT )| EMILERTI] HIR BHTIT  EPUE | IMIL.BHT) |
1981 | Get | Gad 0.0 | C.9091 ) I | 2.3 | 0.0 | Jad | Ja9091 LI P |
1om2 | Pt Jad 2.1 1 d.B284 | d.0 | .4 | a.0 | 0.0 | OC.BZ64 c.0 |
1982 § U3 | Jad | ded | 0.T513 | 2.7 | Gel | 0.0 | a.0 01513 0.0 |
1983 L3S J.0 dad | CesAgn | Je b 33502 1 0.0 | 3s5.02 3.6839 235,465
19838 11b. 1% Sat3 120,57 1 0.6239 | 5.4 55403 | ~620,Tu | -Ts.aS 0.6209 46,35
toEs 133,29 11.32 145000 1 0.58645 § dE .91 554413 | =650.76 | 103,37 0.5645 58435
1var 2584 34 Esal7 FIwal 1 D.5132 ] Lada Ll 393,42 5000 | sBE.92 0.5132 250489 )
£989 ITIesB | D¥ed7 ] 33785 | Jes685 | ldduBe Jded 951.28 | 941.36 Dubb65 448,50
1949 RLTY I 12¢ds | 46,86 | O.4241 1947 | G.0 961,38 | Ful.d8 Ded24l 40772
1990 0,3 1246) 12,60 | 043855 | ey | 2.0 961.38 | 961.38 0.3855 3704066
199t Je s §2.82 t2.82 10,3535 | .42 | .4 961.38 | 94l.38 0.3505 336,96
1992 0.1 1281 itas0 | 0.2%86 | woul B4 6l.38 [ 9s1.38 0.3186 306433
1991 el §Za81d 124 60 0.2897 | Sebd 0,0 963,38 | 981,38 0.2897 2The48 |
1994 Jed I 12462 12,60 $e2633 | 332 e 961,38 | gel.3a ]| 0.2633 253.17 |
1995 Dy} 12,61 L2.60 Ga2394% | 3,02 Q.40 951,29 i 461.38 | 0.2394 23Qu15
1996 | Oal 12.63 12, 80 02176 | 2a7s 0.0 F61,38 | 9F6l.38 0.2176 209.23
1997 | Jdad 12.4) 12.82 S 1978 | Zatd | Jad | 9al.38 | S6l.38 ta1978 190.21
1994 | 0.1 12.6] 12,60 0.17949 | 221 | 0.0 | 96l.36 [ 96l.38 0.1799 172,92
t999 | Q.) 12,63 L2.60 | Qu1635 | F N .0 81438 | 961,38 0.1635 L57.20
2000 dal L2:6] (2460 | J.14R6 | LB} dod 351,38 | 961.38 | J.l488 £62.91 1
200 Vel 1Ze8) 12,60 G.1351 { Lely Qa2 961,38 § 961438 | 0.13%L 124491 1
2002 Da} 12,61 L2460 oel228 | La53 (L] 96138 | 961,268 | O.1228 E10.10 |
2003 Qe 12.4) L2.60 Jalll? | Le%l Jed g61.38 | 961.386 | J.1117 | 127.37 |
2004 0.0 | 124611 12.80 01015 | 1.2 | 0.0 | 94l.d4 b 961.38 0.1015 | 97481
2005 [P ] 1203 | L2a60 0.0922 | 112 | Wt I 961,38 | 961,38 0,0923 HE.73
2006 | Dl 12,63 1 f2.60 | 3.9839 | Ledt | J.4 1 961,38 | 961.38 J«0819 BI.bT
2007 | da ) 12463 | 12.60 | 0.0761 | Ja9s | 0.0 | 96led4 | 94i.28 0. 0763 7312
2003 | 8] 12487 | 12,00 | 0.0893 | a.8r | 0,0 [ 96l.38 | 981.38 0.0693 6607
2009 3. 1 12,89 |} 12,60 | 0.3833 | JeT2 | 293,27 | 961,368 | 1254405 dede3d | 19499 |
[ 2010 | 0.1 | 12.s0 | 12,60 | 60,0573 | e F2 0 439,90 | wel.dd | isol.28 0.0573 | 80,31 |
[ 2011} FATEI N | 12,489 | 34221 | o.0%521 1 123 | 39,9 | 961,38 [ 401,28 6,052 § 3,00 |
I 2002 ) 02,93 | 1z.e3 ) HEAX [ dedeTs o ©e52 1 293,21 | 96E.IR | R254.85 dadets | $9.43 |
II i Hydropower Thi Khang Power Siation } Alternative Qilfited Thermal Power Plant :
] ——
[ | NET PRESEMT vALuE | ] 1 HET PRESENT VALUE
TEM | INVEST- | AWNUAL COST Pt f= Lot I INVEST= | ANNUAL | BENEFIT { = 10.0 3 1
RENT | CosT LDN | smmmmm et e e e e | HENT | cosT FLOA [mm=m== mm—————————
1 Fe¥eF 1 NePev | PaVaF | NaPoV
1 | [MILLBATIEEAIL#BHT )] INTLLBRT)|  (PLUD  { [HILLJHTHI (MILodATDF3MIL.BHT)| [MELLBHTI] (PeU] | (MILLBHT)
1 2013 | Z63a 11 12.40 205u6L | 0.063L1 | 214 1 0.0 | %weledR ) 951,38 | 0.0431 41440
| 2014 LD 12.64 4b.bd | Ja3391 ) L.22 § dad 961438 1 O61.38 d.0391 3T.03
} 201% . Y] 12.060 2.40 | 0,035 datd | [P0 6l.30 | 961.38 O.0358 34,20
1 2018 ] 1240 12460 1 0.0324 Jadl 0.3 96lu3b [ 96la3B 0,0324 .10
2011 0.J 12,64 12,60 1 2,329% e3¢ Jod 961.38 {  981.38 Jo0294 26,27
2018 0.) 12,60 12.40 | O.0287 Juds 0.9 961,30 961438 0.0267 25.70
2019 Ge) 12460 12,60 | 0.0243 dadl 0.0 961438 G61a38 Da 0243 23.37
2020 0.) 12441 12,84 }  Jad221 1,24 J.} § 96L.38 981,38 Je221 1 I1.2% |
an2l 0.3 | 12.69 I L2.60 | 0.0201 Je2i | 0s0 | 96l.l8 96La38 | deq2ul | 19.31 |
2022 Qo) | TZedd | 12,60 | 0,0183 JuZid 0u0 960438 061,30 | du0183 | 17.56
b 2023 | Jeod | L2sa} 12,60 | J.0164 Ja2t | Jod 96l.38 951.38 Ja0lts l5.96
2024 Ga) 1260 12.60 | 0.0151 | Jald 0ay 951,38 96138 delL51 14251
202% L] 1Za00 12,80 | Q0137 Jall LLTY- D 961434 } 997.98 Qe 0137 13469
2028 o) 12461 12.60 1 2.012% JoLa 3b.6) 961,38 [ 997.98 2.0125 12.4%
202T1 G.) 12890 12.40 | 0,0112 Oalb 408,40 Fale38 | 1010.18 0.0111 Ple#5
2028 0§ 12.64 12,40 [ Q.0103 duld 0ud 980438 | 91438 0.0103 9.9t
[ 2029 | - I ] 12483 1 L2.6d 1 J.2394 Juld Jed 961,34 ¢ 961.38 d.2094 9.01
243} | U ) 1z.62 | L2.60 | 0.0085 | 0.1k [ 8] 261438 q96t.38 0.4085 6.19
2021 | 0.} 12,80 | 12460 | 00027 | Jeld 0.0 Fbi438 Q41438 | 0,0077 Te b5
20312 Gel 1Z2.8d | 12,60 | d.Jate | Jadd 3. .l 9s8l.36 961,38 | J.3a79 | 677
2933 Qad 12.61 ] 12.60 1 0.0084 | V.03 0,0 1 9sl.38 961s28 ! 0.06% | bal5 }
2034 [N 12460 L2, 86 | 0.00%58 | Ja07 D0 | 614381 8813 | 0.0058 § 5.59 1
I 2335 g.1 | tZ.to | 12.60 | 0.0053 | Jaat ded | 981,38 ) 961,36 | J.0053 | 5.09 )
1 2034 | 3.0 ] 1zaed | Y2.60 1 0.0068 | J.08 0,0 | 98la38 | 981.38 | 040048 | hobi2 !
| 2032 | Gad 1 1280 | 12,60 1 0u0044 | Jaly “Ghadd | 96ledN | 908648 | 0.004% | 296 |
I i 1 [ 1 1 | i i i 1 1
| TTaLt  133%.00 | I | 1 Sov.63 | 33d0.5%4 | I I i S4TL.72 1
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Pl PART === a3t
Lol Rriay Jel
Fiaf[  JE4 -—- el X
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TIECIUNT RATE === 12,0

EACHARGE RETH --- 1,000 (2nTr8nf]

e [ASE L eve

3 [ 1 1 BERFFIT = CUOST ANAL Y3VS i
INISEGUNT | wYdRY | &LT | |
i AATE b OTCTAL L FOFAL i €GST | BENEFIT 1 -l [T+ |

I IWEEST | INy=ST i 1 It
1§ 28§ 49 SHTHE (MILL AT {HILLBRTI ] (MILanT) ] (M1L.unTa] i
) 520 § 1212%30 b 9692.30 | 10002.30 § 22766465 | 12704014 | Zu2T61 |
1 Se5 [ 12154034 ) 962,88 | Sbleale | 20622230 § LESMLI3 12,1450 |
! 6.0 [ 12134309 | 944290 | P261.1% | 19756440 | 9493,25 | 240253 |
I Be5 | L2054e33 | 4042.30 | 838,81 | 1TI2%.02 | aido.09 | La9159
1 Pad | 1215%.33 | 952480 1 @5%.02 § 15652.06 | Fizietd | Le#i59 |
F 105 | 12156033 | 9882.40 1 3¥69.4% | 14428.93 | 636da4s | L.7262 |
} BeD [ 32026933 | 432,30 | 811513 | $1309,34 | SL984FL | L.6401 [
] a5 | §2154.33 | 9hsZ490 1 FAPO.2T | £2114.19 | aedaud9l | §.5429 |
1 od | i20%63d § 9502430 | T659.0F | 11625.86 1 3l6a.95 | La49LT §
1 2 ] 12034add | w04Z,40 | T52.59 | 1062833 | MTau54 ] lee2al )
! 120 | i2iréadd | Fae2. 00 | 7258442 $511.29 | 2252.BB ] f.365Y
I L35 | 5ZL34.33 b 98e2.40 | F075.32 264,29 | 214397 | 1.309s |
1 1100 | 12134233 | 9642440 | 0302.10 | B675.28 | Lifaals | 1.2510 |
| LieS | 12524038 | 9842480 | 6T1F.d0 | BLaS.81 | L+J3.01 1 1.2393 |
1 12,0 {1 202830 | 9342.40 { 658l.el | Teé0ee3 | P323.03 | 1,1639 |
1 L1205 | 2156434 | Wadla00 | 64320} T2UTe2% | [Taee52 1 1e822€ |
| 1320 | K2L18e38 | 9612440 { 629014 6BENLEA | 22039 | 1.0827
1 1hes | E2156,99 | 9442.90 | a154.85 643795 | 2ddlE | L.8480
b 1400 1 1299943d 1 90842.40 { &324.65 8094431 | Glaos | 1.0116
Fomo 14,0 8 BZ15%03d | 904240 | 9995.24 a025.T% | 23.5% | TeQRAY
Lo 14,2 1 E2194,00 | 9842490 | 5974441 5904442 | ~dab5 | a99d4
1 Phet | 12135%39 | “042.40 | 212997t ATTILEN | 31 .92
] 500 | R233%39 | 944200 | 57T.446 [ Sa8daT1 | 5| JP9ns
[} 155 | 12050, 03 | 9a42.03 | 5664007 | SZLE.T3 | =a52.4& | 39200
1 160 F 12356,30 1 &a42.30 | 535290 | 4959,.1% | -~a9).7 | FaB43Y
1 1605 | 1207w, 38 | 96eZe U | 3405.58 1 22403 | =lleéh | 3.B8TS |
1 ETad | 12154038 § 904233 | 5)00aSB | A508.98 | -348,92 | U.8433 |
1 17,5 | 12154033 | 9542430 F S24la8e | &300.3a | =i4i,30 | 0.a204 |
] 180 ) 12074039 | dee2,83 | S385.02 | 40002 | -iJi4.0t | d.T9HE
| EB.5 | 12054038 | 542,80 | 551,34 1 3929.81 | -1021.52 | 3.T782
i 19,0 § 12104038 | 9542.90 | 470,57 | 3Tale62 | =1194,9% |  3.7%8)3
1 195 | 12194236 | 042,90 | 87258 { 3603.81 | =20k ®F | 547394
1 20ed ) 12024234 ] 9642480 ) 4TETLEE | 3454457 | -ia22.29 1 Se7217 |

* === JuFaR |4YIRIFONER)
LI FULL PLICE WVARLAALE SMEET
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EACHANGLE RATE —=— [.000 L8HFFEHE)

- - 10
LeC  PRAT === da3 T
FIREL YA === Tad §
FUEL PRILE =— 3.1 &
ok CaASE | #ee
t ! ] 1 BERZFLT - tost ANLLYSYS 1 8/C = FUEL PRECE INEMEMENT
iFu=t LIRS I HvDR) ALT (mama |
3 ERICEL FEL b FORML TMAL b £05T b dEN.FIT L 4K [ T ] sl ot
11nsdpemznT] LISV Imy3sT thvEST i matip i
FotS b HedTraai] [9ILL34PX) I4IL.BHTS] EMRL G dHTEL Lulo,antd ) (HEL aHT)] 1 ] } 2 E
- = *sevensnsstanssasascteancnangnt
| 23 [ 1] [ TILYIST] sba2.80 | F25B.62 & G129 | 2952.88 | L3855 | 1 | B } |
i Sod [ ] b 12154, 74 542,80 | T2%8.42 § 1I22V.40 | 29a5.38 | 1.4085 ) 1 1 » ] 1
1 1¢.4 b IR TIELST] 2,80 | F258.42 1 LI5%a0d2 | 320,99 | 1.4516 | 1 i . 1 !
I 15.0 [ ] 12153, 28 SEE2.BG | T25E.62 1 L19eda?9 | 3990437 | Lasegas § ) ] . [} i
1 23l Lt VEL54, 33 6428 | T258.42  Lilsl.30 102,88 | L5397 | I ] - ] 1
Gal E2i54 3 e B0 | TE5U.42 | Llef3ad) 2215,39 | 1.5%800 1 i « 3 ]
041 12156 39 e2 B0 | T258442 § LAHI6,I2 ¥2T.50 | 16276 1 { LI | 1
) L2154, 3 9642480 | F258.42 | 1237181 +840.3% | 1,5689 1 1 = | ]
do b 12158, 24 #42aB0 | F258,42 | 12411,30 51s2.8% | je70YY 1 i LI L
Qa2 TdLve 47 9842,80 § 1258442 | 4272).83 563450 | 37520 i [} * ) |
[ Jed T2l5%.3% Fokd Bd | T258.42 ] 11J3b.34 SIFT.%2 | 1.7980 1 1 .| ]
| s} 12158, 34 642,00 | 250,42 | 13Ded.ul 8330.3% | 149391 1 1 + | |
fa) 1215va 3% WeleBO | T258.42 | Lisal, 2 332,90 | 1.882t | ] t 4 |
Ja ) 1215443 442,80 | T258.42 | 1)97).84 #FL%.42 | 1.9252 | 1 | ] 3
T el L215%e39 | 9062.,80 1 PESHLE2 | 1l4liG,34 1327,493 | La968Z | i 1 - |
T5.0 | Ga3 LélSre 0) | 9662.80 | 7258.42 | Lasad. 8% taa0e62 1 2o0i13 1 1 . i
L ) 12194,39 | 9662.83 | 258,42 | 14901L.d6 32,94 | 2,054% I I 1s i
HSLB | dae) L2ES4e 4% | 042,80 | T25R.47 | 13223.47 F965.45 § 2.0974 1 i i |
3.0 | Qal [EIE TS T 062 AL | F258442 | Dr5iby 54 32FT,43 | Z.1409 [ 1 i* ]
5.3 | Sa 1215+, M 5642.80 | 7250.42 | Ladst.84 A5%2.42 12,1835 ] ! [ i
I g ny ) 12154433 642,80 | T250,42 [ Lei%l.1% 4332492 | 242268 1 i |l * 1
{ fas.0 dad 12155, 14 Nesda80 | P25Ha42 | Leslletd PLS.a2 | 24269 i 1 [ i
[T el 12194, 13 642,83 | 7258.42 | lefie.i2 wizleni | 2,327 f i [ |
| M. o) | 1213%.94 Hah2 B0 | F25B.42 | 1400480 | #340.99 | 2.3957 1 { P . ;
| 120.0 el i o12144.19 9a42a80 ) P258.82 | LT+b1o90 | L1ukS2.96 | 743964 ] f [ i
[T e ) 112154, G042.80 | T25B.42 | REPIN MU | LERT.AT | Z.4kLA | f 1 [ 1
1 B0.e | 9. P 1a15ee 4 Vea2,A0 F T258442 1 L40J64ZT | 1UTIT.86 | Z.4849 1 { i . !
] 135.0 u. b | 1215414 daalaA0 0 P25B. 42 F LiSeT 03 | L0900 | Zes2TY | 1 ] 1 . 1
1 l.s.0 9.1 1 b21%e, 44 Sa4led) 1 TI98.42 | Mdeala2d | 114J2.,82 | 2.57L | ] 1 1 *
I e a1} 1 1*19%, 13 442,60 | TASA,42 | L4923.71 | 11705429 |} 2.6140 | 1 i ] L |
1 150.0 ded 1 12094 lad2,u0 | T258.42 | bdidna20 | L2020.79 |  z.ea71 | H [ 1 L
-—— - - - ¥ oeesnansatisrsaassatancacenart

* amn [ R
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*he T 2ew PAOMECT  $ALANCE  SHZET  fAYORIPONER  PLANTS
==~ &ITH ShiDOW FIECE FALTOR ---

wee EVALUATION CHITIALA #+=

CALCULATIEN PERIJID --= 57 VEARS OISCOUNT RATE ==~ 1J.0 & EXCHANGE RATE —-— 1,000 18sT/BRTY
ESCALATION PEF AN SHAEOW PRICE FACTIR
Ful  PAAT === PO ] F.C PARYT === Laidd
Lot PWAF =—- 3.3 2 LeC PART [HYDRI) =~~~ 0.d50
FIXFD 16" —=~ (0,0 % LaC PART [ALTER) ——- 0,950
FUEL +RJCE —=-=  Jut 1 FUFL PALLE === Lad3)
a8 CASE | %4k PLIRT 41, § see Nam Chon Power Station
i 1 | GENERATING END | ] GENERATING QLM  COST i | | |
INYEST= | ===—cmmccca o F SALABLE fr———--m 1 TRANS- 15u8~ [} ANNUAL l CO%T
YEAR AFAT [iesTALLE D vuugm:— 1 ENERGY | FIXED | ViR IABLE | Tarat | MISSION j STATION | FLOd
| capacivTyl TIUN 1 BT | cost | COST | guk COST] Cim KOSt
HILLB T 1900 TEMIL Kl [EMIL oM I T (MALaded DL E4TL BHT I [IMILLBHT )] {MELABHT b EMIL UHT DECMELLBHT ] (MTL.BHT)
I 198 619,20 Oed Beu § 0.0 | v | e | T+BT | o.x | v.0 t.87 627,48 |
1 1382 13T 10 dad sl Jed Jad | I | 19.66 | 0.0 | Q.0 19.66 1090401 |
§ 14983 1138, 78 0.) 0.0 | G0 0.0 | no | 54.99 | 0,0 ) 0.0 50,99 1490476 |
I 1984 129%42% Qe 0 DD (] Gud | 0,8 |  otubs | a.0 | Gulr bha. 06 1361455
1985 1798. 16 Jad ded 2.9 Jed | Jad b 9.k | Jad | 0.0 § 90.46 1869.21
(986 1426045 1 0ud | de0 0.0 i e | 0,0 | 90.46 | 0.0 ) 0.0 [ 90,48 1516490
1987 1072.76 1 595,03 ! 27T 267a3 | 19,95 | 08 | Téa9% | 2,92 | 0.8% 1 TJa.TL | 1L56.41
1988 dal S95.d 1 113842 1J6%.3 | &l.ta Aed L 4318 | 11.65 | 2.4¢ L Tdab& | T0.6%
1284 | 0.1 595,39 1dd.0 | 1069.0 63.78 | Qa0 | b3, 1 11.8% ) 3,40 | Té.84 78,84
1992 ¢ [} P ] 59543 1020 | 108%.0C 8,74 | 0.2 @l. 78 | 11,65 § Joh0 18.8% T8.04 |
[ LLT | Jed 53543 LL3a.0 | 196%.0 LEPEE N ] Jed ) &3.78 | 11265 | A4 T6.84 To.84 |
1952 | 0.) 59540 1108.0 1069,0 63.1d | 0.0 | 63,7y ] 1l.45 | 3,40 T, 84 78,84
1993 | [ 59543 110440 1069, 0 b 7d | 0.0 | 63,78 § 11,685 1 3,40 TB.B84 78484
1994 | Jal LELTY 1E48.4 116944 6178 | Wy 63,78 | LL.65 | EPLY 18.84 Ta. 0%
1995 | 0.} 595, 1 1106.4 106940 83e7d | 040 1 62,78 | t1e6S | 3,40 78. 8% 18404
1998 | Je) 54541 11d4.0 1069.0 6l. 14 | 0.9 1 631,78 | Lhab5 | 340 } TdeB4 Thelid
1 1957 | (9] 59541 1ALl L69ad &1.14 | Jod 1 o TA [ LLe8S 3,00 | T8.84 74,84
1 1998 | Oe1 595.0 1 il99.0 1069,0 63udd | 040 | a3.78 | L1.65 | 3,40 |  TB.B% Td,. 84
¥ 1999 | [ 495.0 | 11va.a 1069, b3atd | 00 1 A3.TB 1 11.8% 140 1 18,86 18.84
} 240a | Qal 895,01 1Mdad | 138%.0 63,72 | 1% B | 63,78 | b8 | TN THal4 Ta.44 |
{ zoot | '] 595, ) 1080 | 1069.0 6374 | 0.0 | 63,78 ] 11,65 § 1,40 16,84 78.84 |
1 2002 § O 59544 110840 | 106940 6378 | 00 | 63,78 I 1lab5 | %0 18,84 T8.8% |
i zood | 0w 595,40 1id8.d 1369.0 &1.74 ) .3 1 631,78 | 11.65 | 3442 78.84 8.4
1 2004 § [P ] 595,3 110%.0 1069,0 6374 | 0.0 | #3.78 1 il.65 | 340 78,84 T8a84% |
| 2005 § [} 95,4 | 1104.0 1069.0 § 41,714 | 3 | 531,78 1 11465 | o4l | TBeB& 18, 0%
1 2008 | dal 59540 | Bldd.d 10450 | 43,74 | Jed 1 83.TB b LllesS | 343 | T8ad4 1} Thal%
| 2aar | 0.1 595.3 | 1104.0 1069.6 | 63,73 | 0.0 | 63,76 | 11.6% | .40 | T8.84 | 76,84
1 2004 § 3537 53543 | 1108.d | 10690 63213 § Gofl L 6ALFB 4 L1.45 | 3,80 | Tdede | 1l4.51
| 2009 |  39B,)6 595,30 1 LI08.0 | 1I89.) 3,18 | .0 | s3 TR LladS | J.4d ! TB.B4 474,90
| 2312 | 655429 | 535.d | 110dad | 1969.0 63,04 | 2.0 | 63.78 | 11465 | Ju40 § T8.64 TA4452
| 201t | Blbed4 | 950 § 1104.0 | 1069.0 63a0d | 0.0 1 61.7¢ | 11.65 | 1,50 | 78,84 695, L&
L2012 } 1.0 ) S535.d | L10de0 1 1889.a ti.7d ) dod | 81.78 | LL.65% | NN T8.84 #56.5% |
| | | GENERATING =hO | 1 GENERATING (LW COST 1 i [ ] |
) | INVESTe femmmmemeee remermm—m] SALABLE JTHANS-  |Sug- 1 ANNUAL T COST 1
| yEAR | MENT JLSTALLEX Paadui- 1 ENERGY 1 FIXED  ivARJAGLE ) TOTAL | MISSION | srnllm | cast I FLOW |
i I | ZAPACITY| TIDN | Caal | LOST | COST | QLM COST| GtmM CCSY |
| ] tHte.B it (4w DE4IL. xnmunu.numlln!t.dﬁnlHlL.BHTHH!L.BMTHlnlL.aHlHlMtL.BFHIlH!L.ﬂﬂnI A BHTNT
| 2013 | Oa} 595.0 t106.0 1065.0 | 63074 ) 0.0 63,76 | 11,6% 31,44 T84 Ta.84 |
1 2aks | ol 595, 11dd.J 1945.9 | 63.73 § 30 43,78 | 1l.65 3,40 78,84 To.84 |
| 2015 | Jald 59543 1104.0 1069,0 1  83.74 | 0.0 63,78 I 11465 3440 13484 1884 ]
1 24ais | Oal 595, 4 11d4.4 1069, 40 1 63,73 0.0 a3.78 | L1.65 3,40 T68.04 Ta.a4 |
ZMT | ~ Jel 59523 | 1iJded 13693 | tl.dd L Jed 1 63.78 ) 11.65 340 Teal4d 18.84
zoLR | Ba2 | 595,01 V106, !} 10690 ¢ 643.7d ] 0.0 | 63,78 1 LlhsS | Yo bl Tdelie T0.84
2019 Bad 1 595,30 1 113w | L0490 | 3403 0 0.0 | 63478 ] 1laa5 340 | TE.B4 18,84
2923 | Jad 1 595.3 1 NEoBed | LOaS. { 61.7d Jod | 63 T8} 1Elb5 34D | 78,84 18,84
2021 | e ¥ 59543 110d.0 | 1089.40 | 43.7d | 2.0 63,78 | 11.465 el | TaaBh Toa04 |
2022 | 0.) 59540 tiod. 0 106%9,0 | 6374 | a,0 63.F8 | 11465 3440 16.84 78,04 |
2123 | LAY, 0% §95.4 111844 1369.d | b3.1d | ded 83,78 1 11.85 1adl) Thalid 260,79
2024 | 279.%0 59%.) 1{04.0 1069,0 |  83.148 ) 0.0 63,78 | 11,85 3,40 TB.B4 158424
2025 |  273.40 5954 1108.0 1269.0 | 83474 | 0.0 63,78 | 11.55 3,40 Ta.84 | I58.24
FAFT 1B3. L% 595, [ERT] 106%.0 1 &a3.1d4 | ded 63,70 [ 11.45 | .40 T8.84 4 240.99
| zo27 | e} 59540 108,60 | 1085,.0 | 63.74 ) DeB | 63478 | 11,85 | 3,80 1 76,84 | 18,84
| 2028 | 0.) 59542 110d,0 | 1069,0 | 63.74 ) el ) 63.TE | LMeAS | 1,40 1 Ta.Ee | 18484
| 2i2% i Jel 39543 lddad | 169,90 | 63,79 | Jed I 63,78 ] 11.65 | A.40 | Td,84% To.84
2030 | 0o ) 5954 i10d.0 1069,0 | a6dd28 | 0.0 | #2478 1 11.65 | 3,40 | TB.84% 78,04
2038 | Oe) 59542 1i06.0 L069.a | 6378 | 0.6 1 6178 | 11465 3aalt Ta.84 TBal
2032 | 1a) 5954 §l3d.3 1089.3 | 63,76 | 3.2 I e3.TE | 1l.e% 340 | TE.B4 18,84
2013 | de 535,) 1108.0 1Q69.0 [ 63.29 | 6.0 | 63.78 | 11.65 3,40 1 74,84 10,84
034 | 041 595, ) 110440 10890 | &3.76 | Qull | 83,78 | 11.6% .40 1 T8.B4 T8.84
2035 | Jal ] 595, | 1lded (3699 | 43476 | Jed | 83,70 11465 Jedd | 78404 73.84
1 2008 | LI 595.3 1 11od0 1069,0 ) &3.7a | 0.0 i 63,78 | 11,65 3,40 | 73.84 T8. 0%
| 237 | =898.02 | 595, | 1i0dal 1069, |} 634 F5 | 0,0 | 63,76 § .65 s3e40 I Td.BS -620409 |
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A6 CASE § wa® PLANT Wi, 2 vae Thi Khong Power Station
i ) | GLEMERATING Enu | 1 | 1 { 3 [}
| | TRVFET=  feeo—wmmemmcaea— ] SALAHLE | ——=—| TRAKS- | 5U4~ | AWNUAL | COST |
| YEAR | MEAT [I4STALLED] #RIOUC= | ENERGY § FILED | w44 1ASLE | TOTAL  § #ISSI0K | STATION | tus? | ELow |
1 ] I wiPALLITYY Tiow | 1 CuiT | rasT | COST | OfM CGST| CL¥ CAST] | ]
| IR LI ER AN taWl LMl beRatal L IMIL W KWHY | EMIL o BT B AL ST LI I Lo BHTH | ESILLBRT ) E (ML o OHT Hl 1 WiLadHT E ] IHELL UHT
| 1981 | 3ad 3 | Jad | Jad | Jod | del | 0.2 | a.0 | 0.0 | | 9.0t
| 1982 } 1) | 9.3 | Jad | 0.0 | 9.3 | P | 2.0 | Q.0 | 2.0 | g,0 | 000 |
| el | DaY | Ja ¥ Jo0 |} Cal | 0. duD van | a.0 | [N 2.6 | Jead |
1 t9as | AR I 3.1 ] 3ed | ded ] ded | Jed 3.3 ] 0,0 | D.0 | 9.2 6.0 |
1 1985 | 1o8.31 | Ced } delt 0.0 | 0.0 | Oed | 4a4%9 ) 0.0 | 8.0 | 459 | 112489 )
1586 | 13622 Qad | e} 0.0 % 0.0 ] 0.0 | Fla23 | Q.0 | 0.0 | ll.23 § 37.45 1
1987 | 24903 | Qe Ja2 ) 0.0 | 0. | 30 1 13.46 | G.0 | .0 1 13.48 | 262,51 |
1988 | 37370 | ded | da0 | 0.0 | Qud | 0.3 | 13.46 | 0.0 |} 3.0 | L3.eé | 392.16 |
1989 | 36.15 | 5tad | T4 | T5ed { Bad2 |} Jod | v | 0.0 | [0 S I S P B A 41,32 4
1950 | a.) 5141 | 93.3 | 90.0 | to.TL ) 9.9 1 10.71 | 0.0 | 6.0 P LTL 10471 |
19911 0s3 1 512 1 W3au 1 900 ) .71 1 0,0 | 1071 | 0.0 | v | 0.7t ! 1071 )
1992 | J.) | 5143 | 950 | 5dad § 0 MWL Jod b 1Tl 3.0 ) D0 ) 10.TH 10.71 )
1993 | 0.1 | S5lad | 23.0 | 90.0 | 1071} 3.9 | 10.71 ] 0.0 | .0 | 10,TE | $0.71
199 | Jad | 51.3 | 94au | ¢ S0.0 ) MOLIL | 0,0 | 10,78 | 0,0 | Da0 | [0aT) ) 10,71 4§
1995 | Jed | 51,1 | 9ied | Sd.J | 1. 11 } dod I jaatL | dad ] 0.0 | 19,71 | 10,71 |
199 | ey | el § 93.0 | 90.0 § 10.71 | 9.0 ) 10,71 1 0.0 | .0 b to.7t | 18.71 |
1997 1 L I | lad 939 | 30.0 | 13aTt | .9 | 19.71 | 0,0 | 0.0 1 13,74 1 o1t 1
1998 1| 3.3 | 51ad 1 1.3 | 9.9 | O ] Jed | BkTL | LI | 3.0 ) Wt d 10.71 L
1999 LU | 31.3 1 23.0 1 0.0 § 10.74 4 o ) 16. 7 0.0} G0 1 19.T1 1 1w.7 1
1 2000 |} Job | 1.0 | 9.0 | 900 ] 1071 | 2.8 | 10.75 0.2 | 0.0 § L0.TM I 18.71 |
b 2a0i | [ 1S I 5140 | 9.0 | 9ded | MTL Jed b BdeTL 2.0 1 Fad | 12,71 | 10.71 §
1 2002 | Ger | 3142 | 3.0 | 90.0 | 1371 | 0.0 | 10.7% G.0 | 0@ 1 30,7V | K0, 71 |
2003 | 3.3 | 3l | diab | 90,0 | 0.1} Qa0 § 10u7L | 0.0 %0} MWLTFL ] 1G.71 L
2004 q.2 SL.Y | Gaed ) S0 1 1301 3. 1T Jed | 3.3 1 LT 16.71 |
2005 § ded @ 3.3 | 3.0 | 90.0 1 19.73 i d.0 | 10.71 | G0 | 0.0 |} [ PRI .71 1
2006 | a.1 | 5le2 | LI el | [P TN Q.0 | 3700 .0 ) 0.3 1 Tt 1 10.TL |}
2007 | 1.1} SLad L 93.9 | Sdad § b L 3.a £).71 J.3 4.3 4 13740 4 .74 4
008 | LIS I | $i.0 ] F5.0 90.0 | 1.7 § o.0 | 1o.11 0.0 | 0.0 |} 10.71 | 10.71 |
1 2001 1 Jed 1 Gled 1 43.0 | 90.0 | 10471 | .0 10.71 da0 | ta | 10T 1 10.75 |
2317 | 2.3 ) S1ad |} 939k 9,3 | 171 | 3.3 a7 3.9 1 33 | N 1371 |
2311 | 23,17 | 51.3 | 9i.0 | 93.0 | .71 § g.0 | 13471 0.0 § 9.0 | 10.71 ¢ 3h.ts |
012 | 88,33 1| §led | 3.0 4 9040 | 1071} 3.3 0 10.71 d.0 | G0 1 r0aTL 99,04 |
1 { ] GENEAMTING  DE  CCST i 1 1 ) i
] | INVEST- SALABLE | - =] TRANS=  JSUB- 1 AwhusL | COST i
i YE2m | MEGT | [ISTALLEI} PRODUC= ENERGY ) FIXEY | ¥ARIA4LE | TOTAL ] “ISSIOM | STATRION | €JsT i FLow }
i I | CAPACITY| FIuN ] cost | cosT |} COSY ] CEM COST| CLM COST] I ]
i §oemILaBATI] iMed DESIAekmA i I MEL R LML T CAR LT LEMIL T LI MIE G BHT LD NI L BT G EEMEL LBHTE] (MIL,BHT ]
2013 | 29%as8 | §1ad | 4340 1 90.0 10.71 § 0.0 | 1g.7t 0.0 1 [0 I B T % O - TE 9S-I
214 | 16at8 | $lat | 9343 L 2d.d L1371 § dod | 10.TH | [ a6 1 l.Th 46,86 |
2015 | a.) | $1ad | 93,0 90. 0 10.71 4 0,0 | 10,71 Q.0 | a0 1 0.7y | 18,71 |
2016 | 0.3 | 51.3 | 43.0 GC. D 1da?l | 8.0 | 13.7% G.0 | Ja0 11.71 id.71 1
12247 | PPV ] 3led |} %30 93ad i la. 70 i dod 10,71 G.0 | ULl 19.7) 10,71 4
1 2014 | et | §Eed | F3e0 90.a | 10.7%1 ] 9.2 | Mg.TL 0.0 0.0 10.73 10,71 |
b o203 | 3.3 Sled | 9.0 90. 0 a7l | g0 1 10.71 0.0 | 0.0 10.71 .t
2323 | 1. Sled | 23.9 EA] 3.1 d.3 b 3.7} 0.0 | 0.0 13.71 1e.71 ¢}
2021 | J.3 | led § 930 | 0.0 10.1L ) Q.0 | 10,71 0,0 | 0,48 | 10. 71 10471 |
2022 | Jad | S1ad i 93.0 | St T lo.T1 | 0.0 | 10, 7L 0.0 |} a.q .7t | .71 §
2023 1 Jod | $led | 93,4 ) SJdad L.t L Jed | 12T ) ded | 0.0 10,71 ) 10.0F |
2024 | 0.) | Shad ¥3.0 ) 9.0 W] D0 | 12,71 | 0.0 | Ba0 10.7} | 19.71 |}
2045 | Jad | 5143 | 93,0 | 90.0 10,71 | 2.0 | 10.7L | 0.3 | .0 10.71 10,75 )
2326 | d.) | 51e3 | 9319 | 9.3 ] et J. 1 12Tl Jor | 1.0 10,71 10,71 |}
2627 | 3.3 | 3l.3 | 3300 | 90,0 § 15«7t | 0.3 i 10.71 o.0 | 9.0 13,71 10.7 |
| 2028 | 1e | 51.1 | 94,0 | 0.0 | 10411 § B0 | 10,71 0.0 | 0.0 LTI 16.71 }
1 2029 1 3.1 | Shed | 43,3 | 9% | et | a0 ] 1J.71 Jud i Jed i 10.71 10,71 |
| 2030 | Ly | Sled | 3.0 | 90.0 | L0.Tl | 0.0 | in.TL | 0.0 | d4.0 10,71 10,7 |
1201 ) dut ] 51.1 1§ w50 90,0 { 10.71 1 0.0 | 10,71 | 0.0 | 0.0 10.7% Ge71 }
| 2032 | 1.1 $1.3 | 93 | 5.3 | 1371 b | 13.71 | IO | Ja¥ 1J3.71 1 10.71 |
| 2033 | d.2 1 Siek | 930 ) 90.0 § 16.71 | ged § 10.71 | G | 0,0 1.7 50.74
{ 2124 ) Lt 5lal3 | 93,0 | 900 | 0.0} 2.0 | 10.7TL 2.0 | 0.0 w7l | I T
i 2035 | Jed | “led | 93.4 | Sd, 4 | 141 | E7 N | 13.71 ) Jed | 2 | el | 13.71 |
| 2a03s | a.r Sled § [EN I 26,0 | 10.71 § 9+ | 10a7L | 2.0 | 0.0 | 19,71 | 10,71 1
1 2077 | 0.3 1 Slad | 3.0 | 96,0 | .71 § 2.0 | 10.7L | 0.0 | G0 | [T | i6.71 |
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Facta4

SALCULATION PERIMY --— 57 ¥E34S DISCOUNT AATE === 1.0 § EXCHANGE PATF -=- 1,000 (dHT/8HT)
ESCALAT [ON PEF AWNU4 ShALOm PRICE FACTIA
Fol  PAAT === 1.l & Fal PALT === L.Ll00
Le€  PARE === 1,0 ¢ LuC PART (HYDR]) === 0,450
FINER )4 ===  Ja1 € LeC PART LALTEL) =— Do950
FUEL PFLCE ===  J.1 % FUEL PRICE —= Lol
emw LASE | 444 PLANT 90, | sas Gas Turbine Power Plant
| GEMSRATING EnD ) | GENERATING  DEw  {OST { | ] 1 !
[} INVEST~ |j--—————emrecrmeanae | SALABEE | J TRANS- [JAT: Y ANNUAL | EDST 1
1 ¥E£R HEJT {1ISTALLZ1]| PAawdus- | FRERGY | mm JVARTASLE ) TOTAL b MISSEON ) STATION ) cosT | FLOW |
| SAPASITYY TION | ca 0ST | COST | OEM {DST] CLM COSTH i
| EMIL #1T) 14n) ||4n.mn1||nu.um|mll..u.mlHu.u-ﬂnltuu.unnllw. BHTI | (MILaBAHT Y [ EMELLAHTH] IMIL<BRHTEH]
| L98E | Ual ded § I} Q.0 1 Wed | Jad P | P ISUR | EI I | Jo2 b LI |
| 1982 2ol Jed | U.a .0 | 0.9 |} 0.0 0.0 | .0 | o0 | Do | Q.0 |
1 1942 0.1 2.2 1 0.0 00 | 0.2 6.0 Ts0 | ds0 |} 0.0 | 0 | Q.0 }
1 gy FITIS 1) dea |} vt Q.0 | 0. | 0.0 Je.3 ] Jed | M Jal | 516,08 |
| 1985 84t o7 3.0 Jad Qe dad | 5.0 0.0 | g.0 | 6.0 | del | BERM4T )
I 1988 8Rlae? 0.3 | 3.0 0.0 | 0.3 | 2% 0.0 | 0.0 | 4.0 0.0 |  BBLeaT |
I 1987 654,1% #3Ja0 | Ziven 202.5 1 6730 | 196,86 | 458.17 | 4.90 | Jo0 1 48308 | 1122,43 |
983 Jal 43441 | 21Jad | 202.5 | 6l.31 | 390,46 | 458.17 | 4.3 | 4.0 | 463,08 ] 463,048 |
1989 U, } 480,90 1 210,00 §  Z02.5 1 6T, | 390,86 1 454,17 | 5491 1§ 0,0 ) 483,08 1} 453,08 |
1950 Usd £30.0 | 210.0 | 202.5 )  6T7.31 1] 390.8%6 #5817 L a2l § d.d ] 6B3IB | 453.00
1991 Je} 430,38 | 2 Z02.5 | &7.31 | 190.86 A5H.17 | 491 | 0.0 | 483,08 | 463408 |
1992 Ged ] 48D.3 1 21d.0 2005 | 47431 | 390.86 4517 | 4,91 | D0 | 463408 | 463,08 )
1993 Ded | 48044 210.0 202.5 | 67.3L | 190.36 458407 | 491 | Jod 1 a83ui | 463,98 |
1994 1.1 | 463.0 § 2lded 232.5 | Glfedl | J2)u86 458,01 | 4.90 | 0.0 | 483,08 i 463.08 |
1965 1.0 b 43000 1 210L0 ] 202.5 | 67,31 I 340.36 458,17 | 4,91 0o | 463,08 | 463.08 |
1956 a4) 4633 1 21,0 |  202.5 | 6F.3L | 390.96 5017 4.91 8.0 | 443,38 461,38 |
1997 Jed 31,0 1 2l3.9 | 20245 1 elesl | 392.88 4508.47 4491 U6 | 463.08 483,08 |
1994 1 0.) 440, 20,0 | 202.5 | 6l.31 ) 340,86 45817 4,91 0.6 1 4543.08 463408 |
1999 1 Q.3 48U 210.0 | 202.5 | &T.81 } 340,86 458407 1a91 0.0 | %63.08 483.a8 |
| 2Jad de2 49Jal 2tdad | 23245 1 G131 | 392.86 | 45817 | 4495 1 0.0 | 443.08 403.08 |
200t P ] L3u0.]) Zlu.0 | 202.5 | 6F,30 | 39056 | 458417 | 4,91 1| 1,0 | 453,08 461408 |
2002 ([} 41040 200av | 2025 | &FIL 4 390486 | 458417 | 4491 0.0 | 553,08 1 463.36 1
2303 ded | 4832 1 2.0} 232.5 | &T.3L | 39J.8% 458,17 § 4Gt Q.0 | 443,08 | 463,00 |
2004 $94.,08 F 410.3 F 240.0 | Z02.5 1 61.31 | 390.88 458117 | 9l o0 1 463,08 L 957415 |
2008 Th0, 37 B0 | 2100 | 202,51 &6Tesl | 190,86 45Ba17 4491 0.0 | 463.08 1203.45 |
2304 ! Tada 31 49342 2133 | 23225 | afadl | 292,86 458417 .91 Def | 4B3.08 1203.44 |
o7 | 4954418 LY P 210.0 | 202.5 1 &7.3% | 350.86 458.17 %.91 0,6 ] s63.08 95715 |
2008 | Geod 428040 210 | 202.5% |  4Fedl | 390486 458a17 [T el ) 463.08 463,08 )
1 2309 3.3 48Ja) 200.0 | 2025 b 67,31 | 193,86 | 458.17 | hetl ) 0.0 | 463.08 461,08 |
| 2010 0.3 4304 200a0 | 202.5 1  AT.31 390.86 | 458,17} 481 1 0.0 1 #63,08 462,04 |
| 2011 0a) 440.3 2100 202.5 | 6Tod1 | 390,86 | 45817 | 491 | Ul | +63.08 $63.00 |
i 22 Jal 483l 2lrew | 20%.5 1 67.31 | 393,86 | 458417 | 4t 1 Jed | 463,08 1 463,08 )
} | GENERATIIS END GEJEXATING Q&m  COST | | | 1
| | ERVEST= |===—mmaama— e | SALABLE --=| TRANS-  [5Ud= | AxhuAL { COST
{ YEAR | MEJT |14STALLZYI PRUDWUS- |  ENERGY Fu:a I vAR[ABLE } TOTAL ] MISSION | STATION | cosT | FLOW
1 t CAPACITY] TIIN | asr | CusT } COST ] GCM COST] OLM COsTI |
} § [HIL.B4T) (40l JEANLahaR [ IM1E JKH] tniL.u-ﬂllHlL.ﬂunlmu BHTJ AL BNT LS EMELLBHT I I4MILeBHT)] THIL, BHTY
1 2013 | a1 48Uad | 2id.u 2C2.45 BTo3L | 393,88 ] 459.17 | .91 Jud f 4el.am | 463.94 |
1 2314 | ol 443.3 | 21J.D 202.5 6.3l | 390,86 | 4%8.1T7 | .91 | 0.0 § 4b3.08 § 463.00 |
. 125y de 480.8 )  210.0 202.5 Wil 31 | 390.86 | 458417 | [T Qe | 443,04 | 463,08
t 201 | (2% 480,42} 210.0 202.5 A7.35 1 390,84 ) ASA.tY Y 4,91 | Jed 1 aa3NE | 453,08
12017 | 1.1 4500 1 21d.0 202.5 67.30 1 390.86 1 458.17 1 4.91 Q.0 | 4b3.08 | 463408
| 2a18 ¢ u, %30.3 | 2lu.0 2025 67,31 1 390.36 | 45817 | 4u91 0,0 | 4b3.08 [ 463,08
§o201% | 0. 48043 [ 210.0 | 202.5 6Tedl | 390.06 ]| 458417 | 4.91 Jod | 483.38 | 462,28
| 2122 | 1. Gided | 210, 1 232.5 67.31 | 390.86 ) 454,17 ] 4.9l 0.0 ] 4b3.08 [ 463408 |
| 2021 § 0.2 4d0e) | 210.0 |  202.5 uTe31 1 390.86 1 458418 4291 el | 463,08 | 463,08 |
I 2022 § 42 LI NS N T 2025 61.31 | 3193.B& | ASE.LT 4.91 ded | 483,38 | 463,08
12323 | dad 4330 | 210.2 20245 67,30 | 390.86 | 458,17 4491 Q.0 | 443,08 ] 463.u8
| 2024 | 49%.)8 43043 1 210.0 20245 .31 | 390.B5 | 458417 4e%1 Qe | 463,08 | 957.15
1 2025 | daTai2 433a9 | 2l 2C2e5 af. 30 | 190,86 | &58.17 k.91 1 ded § 483,08 | 131099
] 2026 | a&Tt.a2 4#42ad 1 213.0 232.% 67¢31 | 390,85 | 458,17 %.91 | 0.0 | 46308 | 1310.50
| 2021 | 637.35 440.3 | 210.0 202.5 61.3)1 | 390.86 | 456417 4,91 1| 3.0 i 463,08 1 100,42
| 2o28 | [ ] 3063 | 210, 0 202.% aTedl | ¥93.86 | #48.17 4291 Jed | 463,08 | 463.98
{ 2029 1 Jai 48Jd.1 | 2 e 21249 4T3l 1 392,86 | 454,17 4.91 de0 | 463.08 463,08 |
| 2032 i Tad %83,) | 2i0.0 2025 | 57431 | 390.86 | %%58a17 491 Qe® | 483408 |  447.08 |
| 2031 1 ] 4402 | 21044 202.5 1 4T.3L | 390.8& | 454,17 | 4,91 4.0 | 463.dB | 463,38 |
129321 ) 4333 | 20000 202.5 Y31 | 393,86 | 458,17 .91 1 0.0 | 453,08 ] 463,08 )
) 2033 | 1ol 4d0.) | 2lu.0 202.5 .21 1 390488 ) 458,17 491 B0 | 463408 | ab3.08 |
|1 203 | Qa? 440.0 | 2100 202, % 67,31 | 390,85 | 45B.1T a9} 0.0 | #463.08 | 463.08 |
| 2235 | Jed 48,3 | 21de d 25 6T AL [ 39).88 | 85817 491 del 1 w63.08 [ 483,08 |
I 2036 | ] 480.3 | 210.¢ | 202.5 4T 31 | 190.88 | 458417 4y 91 0.0 | #63,08 [ 463408 ]
I 2037 | -L+0%.00 430,d | 210.0 | 2025 6Tadl | 390,86 | 45He)7T de9t ‘0.0 | 483.08 [ 941,62 1
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Wk CACE

1 wa» PLANT 9},

2 Ol fired Thermal Power Plant

t ! 1 GENERATIV. o GE JEAATING ceﬂ cosT § 1 | 1 |
] § OINVESTe  jev-cwmcamaemme——— --( SALADLE i——-—«--------———-—--------—lnms- Isuy- | awwyaL | cosy ]
I YE&r | MEAT J145TALL=zI| AAUTL~ | ENERGY | FIXED  $vIST1&ALE | raovat | MISSICH | STATION | OasT fLuW
1 | | ~APACITY] Tion | Coat | CasT | CLOST | O&# COST] N4 [N5T] ] |
t 1 IMIL.AATLS (LT ll11L.h-mlIIﬂIL.KNNIHHiL.Hr{TNI‘IIL.BHTIIlHlL.BHTIIIHIL-SHTll(ﬂlL;aHYll.HIL.thIl LRILeBHT I}
| 196} | 243 Jad | PRI .0 ] [ 0.0 1 o0 | 9.0 | 0.0 ) 0.0 | Q.0 |
| 1982 } b ) 0.3 1 3o | 0.3 | 0.2 | d.0 1 0.0 | 0.0 | 0.0 0.0 | 0.0 |
t 198 | a2 Qad | a9 | 00 | daed | 0.0 | G.0 | Q.0 | Jed ) Jeoo Y
11986 | 371.8e | 2.0 1 i .9 [ EE 0ad | 0.0 | 0.0 | [/ I 9.0 | 3T1.%e ¢
1 19¢es | 59%.70 1 0.3 0 ~T17Q ] =-T2Ts0 Ged | =823.78 | =628.78 | 0.0 | 0.¢ | -828.78 1 ~33,08 ¢
| 1966 | 595.10 ] ded | =Sttay | =514.0 | e | =452476 | =450.74 | g.0 | Jed | -45d.T78 | 154.5% |
1 lys7 | 422431 | 17423 | 490 | 875 | ld.26 | g3.84% | 94,10 1 Oudy § 2.0 | 94,523 | 17,04 §
b 1984 | Ged | 170.3 | 104%.0 | 95645 L 40.97 | 9642 | 95%.40 | 1.7% | 0.0 | 959.13 | g5va13 |
I 1989 | Gud | 1T6ad | EdeSew | 556.5 | 40,97 1 31612 | 957450 ¢ 1?8 | Ge0 | 9%9.03 | 959,13 |
| 1993 ) 3. | 1r3a3 I §Jed.) | 95845 | 43,91 | Gloe42 | 95T.40 |} 1.7 | 0.0 | 952.13 § 959.13 |
I 1591 | Jal b MI0.3 1 10%5.0 1 95645 1 80037 | 916442 1 957.40 1 174 | G 1 959,13 | 959413 )
| 1962 | O} | T3l ) B0e% 0 | 956¢% ) 40T | Yléaw2 § 957,40 ) 1.0 | 0.0 ] 959.13 | 959.13 |
I 1993 § ER I 1TJed | 13450 | 956.5 1 GJedT | 9M6.%2 | 95T.40 | 1.0 0 4.0 1 9593 959.42 ¢
[ 9% | Yod 1 BT830 10450 | 958.5 | 4047 | 91&.42 | 957.40 | | PR U] 4.0 | 959,13 | 959413 |
1 1998 | du) | 1700 & LEde5.0 | 45655 | AWadT | FGad2 | 957440 | | L Q.0 | 959.13 9.1
| 199 | Jor | 1103 ¢ LS.t 956,51 4de3T | 916442 | 95743 | .74 | 4.0 | 959.13 %5%9.13 |
1 199r |} Jed | 17040 )} 104540 95645 | S.47 | dlaav2 1 957.40 1 a¥4 | G0 959,13 959443 |
I 195q } 0. | 1700 & LdeSad 9565 | 0437 | 916.42 b 957.40 | 1.74 | 0.0 953,83 959,13 1
I 1993 | Jad b T | L% 9585 | 40497 | 918442 ) 957.40 1 176 4 0.0 959413 959.13 |
i 2002 | 0.) | 170.2 | 1345.0 958.5 | 40.37 | han2 | 957.40 1 .96 1 o.0 939,13 F5%.13 §
b 2000 § 0at | 1703 | 10+5.0 ) 95645 | 40,97 | 918.42 ) 957,40 | 1aT6 § 0.0 1 959.13 1 P59.13 4
| 202z | Juy |} 17023 | Ldada) | 956.5 | 42,97 | GlBa42 | 957460 | 1.6 § J=0 | 959,13 | F53.13 1
1 Zows |} Val) | 17043 1 1445.0 | 95845 | 4dadl | Fl6a42 [ 5T44%0 IPRLN | Call | 952,13 959413 |
| 2604 § 3.3 | 170.3 §  1045.0 | 95545 ] 40,97 | 906442 | 937,40 1 late | .0 959.13 959412 |
1 2005 ) 3ad | 1130 | S 9585 | 42,37 1 9lb.42 | 957449 | 74 | d.0 +99.13 959,13 |
1 20046 1 Ga2 | 170.3 1 1045.0 956e5 b 40.9T | 9l6.42 | 957440 | .76 4 0.0 959,13 959.13 |
1 2a07 i Oa} 1 1702 | LiKGaD 956e5 | 40.3T | 916e42 | 957440 | a7 | 0.0 259,13 959.13 1
| 2003 § 2.3 | 173.2 | NS S98.% | 43.47 | 9l&.42 | 957.40 | 1.74 | Jad 459,13 1 95%.13
L 2609 | 322.50 1 17040 1 1925.0 95645} 40T i TMe4E 1 357.40 | 174 | Qa0 59,03 | 1281473 )
| 2010 9 483,49 | 1733 | 1045.0 | 956a5 | 40.91 ) 9L8.%Z | 95Ta40 | 1L.74 | 0.0 954,13 | 14431.02 )
| 2001 ) 483.4% ) 17060 | EM5.0 1 §56.5 1 40,47 § 916.42 | 957.40 | 1eT8 | Jed 96,13 | 1443202 )
1 2012 1 322.50 ) 170.0 | 10%5.0 | 956a5 ) 40.4T § 91.42 | 957.40 | YeTh 9,0 | 859,12 | 1281.73 |
| | | GEMERATIHG EwD | | GEJERATING [O4™ CDST I { | i
t ] INVEST= fmeeemmmmecme e = SALABLE | TRaNS~  |suH- I ANNUAL | €OST |
| veal | MEAT [14STALLZ | PRIOUL~ | ENERGY [ FEXED | VARJABLE | TOTAL MISSION | STATION | cosT | FLow |
1 | I ZapaCITrl T | | CusT | cosT | COST | Q&M cOSTE OCM COST| 1 ]
1 T oIMILaBATIE Ml B ILaKAH) JEMELa®WED L EMELoBATIE I AILaUHTI L CMIL, AHT ) EHIL«BHTFEiMEL o BHT EFAMICLBHYE] [MILLBHTII
[ 2613 | Fed L 170D F LO45.0 | 958a5 1 AG9T | 916442 | 957440 le?4 | 0.0 | 959.k3 1 959,13 |
1 2014 | e I E70.2 1 0450 | 95645 | 4dewl | 9lbee2 | 957,40 l.7% | 3.3 1 95913 | 95%.13 %
1 2315 § EPY | E70.0 1 134540 | 9585 | 4dedl ] 9Lb.4e2 | 957.40 [.7a | 0.0 § 95%.13 1 959.13 |
| 2016 | My | EI2e3 ) EOeS5.0 ] 9565 | 40.9T 1 vlbls2 | 957.40 tela | 0.0 | %59.13% | 959443 1
Fzour | Qa1 17101 & LD¥5.0 | G565 ) 40,47 | 9L6.42 1 957.40 | 1.74 | Jud I 957,13 | 95%.1% |
| 2318 | o [ 12942 La%5.0 | §56.% 1 4.9 [ 9l6.42 | 957.406 ! t.T% 0.0 59,13 959413 |
1 2019 | Ba) b 17042 EO#540 F 95645 1 40.37 | 916442 L 957.40 | LaTe Q.0 ¥5v,.13 959,13 |
1 2020 | et | 1703 104520 | S5%96e%5 | 40,97 | 916442 | 957,40 [ Jad 95913 959,41 |
I 2221 4 P I | LTJed 1245.3 | 996.% 1 4.7 | 916442 | 957.40 LeFa 0.0 959,13 959.13 |
| 2022 | 0.0 | 170.3 LO4GuD | 955.5 | 40e47 | 916,42 | 957440 Le T4 0.0 959.13 | 959.13 ]
| 2023 | dat | 17ded 1Je3al | 956.5 40297 | 9164452 | 957.40 Lal4 [ ] 95%.13 1 $5%9.13 |
| 2324 |} R S Y N 1J45,0 | 9565 | AJ. 47§ 9l6.42 | 957.40 1.74 Ga0 954 k3 | 959.13 |
{ 202s | MWade | 1703 | 1045.0 | 9565 | 4941 | Gloe42 | 957,40 1 T4 0.0 959,413 | $97.20 |
1 202s | EL Y RO | Le50 | 956e5 | 40u%F | Flbak2 | 957440 IBCH 2.0 959.113 997,23 §
| 227} 5305 | EPJed | 1452 | 996,51 4297 1 9h6.42 | 957.40 § LeT5 | B.0 957,13 1009.89 |
| 2024 1 Bad | L70.2 1 1045« | 956e5 | 40447 | 914442 [ 957440 | 176 1 0.9 | 95%.13 259413 §
{ 2029 | 2.3 | L1043 | 10a5.0 | 95645 | “Q.97 1 Flsa42 | 957440 | taTd | 20 | 959.123 959,13 |
i 2453 4 E N R ] 349540 1 9565 1 4J.97 1 910482 | 957.44 | LaT4 a0 § 959.13 959.13 |
| 2e31 | [ 19 T ¥ [ P L4540 | 95625 1 #0.47 | 91642 | 957,40 | LaTs 0.0 1 949,13 959413 }
[ 2022 | G | 17043 10+5a0 | 95645 1 40497 | 9t6a42 1 957,40 | L4 0.0 959.13 959.13 |
I 23304 Jor | 17da) TJ45ed | 9%6.5 | ®2,97 | FLe.a2 | 957.40 | 1.74 0.0 959,13 959,13 |
| 2036 | Ly ] 1703 L0450 | 9%.5 |  4D.d7 | 916442 | 95740 | 1.74 0.0 9Bv.13 | 959.13 )
1 20%s | 1.0 | L10.0 LUt5.0 } 3625 | 80,97 | 91bed2 | 957,40 | Le 7% 04 45%.13 | 959,13 ]
1 2% | Ja) BPd. 0 | L3450 1 956,55 | 42,97 | 916.42 | 957.43 | 1.76 | 3.0 959.13 [ 95%.12 |
[ 2038 ] —A0L39 § 170,03 ) 10450 95645 | 4047 | 9l6.s2 3 957.40 ) 176 | ¢.0 AV, 13 1 BYRLTA |
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e g o

we PRAJEST  :VALUATIDY 3Y TuE HEV PRESENT  WALJE  {m.P.¥)  HETHOLD
w~= WETH 3Hi0Um PRICE FACTCR ===
EVALUAT (0N CRITEALY wes
CALCULATEDY PLAIID -~ 57 Y448 DISLOUNT RATE === 1).0 & EXCHANLE PATE -== 1000 CHHT/2WT)
ESCALATECY PIh AN II4 SHeCdu PRICE FACTIR
Fal PARY == o2 2 Fol Pa4T ~-- 1,103
el  PARL ===  J.) % Lob PART (HYIR)) === §.H50
FIXD JEM === 13D & L.L PART {ALTEL) ==— 3.950
FUEL PHICE === 3.3 % EYEL PRICE === l&ddd
CASc 1 wre PLANT d), ) wes
{ } iy dropower Nam Chon Power Station II Alternative Gas Turbine Power Plant }
i | | ] I NET PRESENT WALJE | 1 [ MET PRESENT VELUE |
| YEAR | INVEST- | WWAhuAL | CJST Pt I= 10.0 £ ) | IWyEST= | aNNUAL | BENEFIT | { 1» 10,0 %) i
1 1 ue gt LGST | FLUA |-mmmecmmm e amm = | HENT | cosT | FLUM Jmmmm s D el |
[} i | | I PoveF I NePuv | ! I | PaVaF | HaPuv |
| | EMILZPATRLCAILGBATR] ¢MILLUHTI] (Poul | EMIL.BHT )| {MILaHHTFII™CLa3HTI) E¥jL8HTI] (Pl | (HIL.BHEF
1 1981 | &i%.90 | .37 ) b62l.én | 0.90%1 | 570.42 a.0 | 0.0 | 0.0 1 0.9091 | 0.0 |
P igs2 | 1072434 1 1965 1 100281 | QuB2he | 900.4) 9.0 | 0.0 1 0,0 | 0.826% ) 0.0 §
1 1983 | KldMLP6 1 58,90 1 M1xdaTe | 3.7513 1 894.6% Ja | 2.3 | dud | 2.7513 Jed |
1 1966 | 5294299 1 66,84 | 1361.55 | 046830 | 922492 51608 | 0.0 | 516,08 | 04,6830 |  352.49 |
| M9eS | 796,26 1 90.46 & 1d3%.21 | 046229 1 1173.0» H81a47 | 0.0 | 281,47 | 0.6209 | 547,32 |
I 1986 1 1926449 | Ydest | L5L6a9J PRLTTE I 856a2a | 381447 | a2 ] AplaaT Je564%5 | 497.51 )
| 1987 § 1o77.re | Td.TL | 1156447 0.%132 | 593.46 459435 | 463.08 | [122.43 05132 | 575,99 }
1 194 | 0.) | 1B.84 1) T8.d% 0.40065 | JouTd a0 1 463,08 | 463,08 0. 4665 | 216,03 |
I 1989 | 0.y T8aBe | Tdedd Je k261 ) 3deoh a3 1 68308 | e5).08 Jah2el | 196429 |
| 1953 ) 0.) § To.84 | 11.4% 0.3855 | 13.4) 0.0 | b3.08 § 463,08 (Ga3855 178.54 |
| lest | 0.% | 73.8% | Fi.n4 | 0.3505 | 21403 Oel | #83.08 ] 465.08 0. 3505 162,31 |
[ LT U.) I Tdadd | I8.84 | 3186 | 25.12 Jed | %63.J8 | 463.08 J.3186 147.55 |
I 19¢3 | Jed | Td.8% | td.84 0.2097 | 22.8% G.0 ) 4563.08 | 463,08 0.2897 134at4 |
1 1994 |} Q.2 | Tda84 | 13. 4% 0.2631 | Zdal> 0.0 [ 963.98 | 4634908 0. 2633 12094 |
1 1955 | 0.0 | 78.8% | T8.8% 0.2194 | ldeds Jed ] 462438 1 462.494 Ja23%% 110,86 |
1 19% | J.3 | TH.84 | 78,84 .2t | Uty 0.0 | 463,08 | 463,08 | 022176 & 100.78 |
I 1991} Qa3 | 74.84 | Td.d% 0.1918 | Liet) 00 | 463.08 | 463,08 & Gl1978 ) al.62 |
11998 | 0a) | Td.@e i 18-8+ Ce179% 1 Leadd Jad | %83.J8 | 463408 1 J.1799 83429 |
| 19%% | J.0 1 Td.b4 | Td.84 | 0.1635 | 12.87 0.0 | 463.08 | 463.08 Oa1635 ) T5.72 1
1 2000 | Qs | Tdabé | Tdetdd | G.14R6 1L.n 0.0 | 443.08 1 463,08 Ds 1436 88,82 |
i 2001 | God | TdeBs | Tded+ | 0.1351 [ [T J.) ) 463.08 | 463,08 J.1351 62,50 |
1 2632 1 J.1 } T8.8% | Theds | 0.1224 | et | 0.0 | 663,068 | 481.08 0.1228 5689 1
P 2003 | 0. | Tha8% | Tdatd D.1t1? | dedd | 0.0 | 463,08 | 463,08 0.1117 Sl.72 1
1 2006 | Gad | THu8a | Idads 01015 | .04 | 495408 ] 46308 1 957.15 Ja 1015 97.28 |
12135 J.1 1 18,04 | 14.45% 6.0%23 | .21 | F40.3F 1 443,08 ] 1203.44 [ 0,0923 111.08 |
b o200n ) 0. 1 THeun | fi. a4 0.083% 1 .62 b T40.3T | 46308 1| 1203.4%¢ T 0083y | 100.98 |
I 2007 | 0.2 | Téedys | TdeBe | 0.CT63 | [N S| 494,08 | 463,08 | 957.15 § 2.0T6d ) 73.21 |
J 2338 1 35.57 1 T9.8% § 4.5l | d.089% | Tede | Q.0 | 462.08 | 4e3.080 t Q.0693 | 12.11
1 2009 | I9d. 10 | T8.84% [ 4fo.490 | 0.0830 | 3.0 | 0.0 | 68308 | 483.08 | L0630 | 29419 1
! 2019 ) 455229 | T334 | 133453 | 0.0513 ) 42,13 0 0.0 1 463.08 | 463,08 | 32,3513 | 26.54 |
| LT Ta.84 | e¥5. 04 | J.0521 | Ja.22 | G.0 | 483.08 | 443.08 | 0,0521 | 24.13 |
P 2012 & 3TT.I0 | 78.3v § 458459 1 G.OAT4 | 2leal | D0 | 463,08 | 483,08 1| 0.0474 | 21,93 }
: I! Hydropower Nam Chon Power Station i Alternative Gas Turbime Power Plant i
] 1 1 i NET PRESENT VALUE | i ] i NET PRESENT VALUE |
| YEA% | INVEST- | aNrUAL | cosT { 1= 10.0 ¢ } | INVEST= | ANWUAL | BENEEIT | [ T« 10.0 % | |
[} 1 MENT | casr FLUM |==mmmmmm e e e i MENT €OST § L B |
! i ] PeVeF | NuPav ] | I Po¥aF | NuPuv
b | AMELBATI I AILLBHE ] EMILLBHTE]  (PLUS & IMIL AHTI] (9MIL GBHT S (MTLJBHTE] [MILLHOHTEL  £P.U} ] (MIL.BHTI
§ o201 | Do | T8.Br ) -1 2.9431 1 33 Jed ] 453,08 ) 463,081 J.343)1 ) 19.9% 1
] z2a1% | ded | 73.84 | 1384 0.0391 | [P 0.0 § 463.08 | 463.08 | 0.039% ¢ 18413 |
| 2085 | da) | TBavd | Tdetie 0.0356 | 2.4l ) Gal 1 %03.08 | 463,08 1 0.0356 | loatd |
| zols | 2y | Ta.8e § THe 84 C.332% § 233 ) Jod b 4B3.J8 ) 483,08 | 0.0324 | 14,98 §
| 2017 | Jad | T3.8% | I9.44 0,029% | 232 1 0,0 | 463,08 | 463,08 1 0.0294% 1] 13.62 |
[ 2014 | C.d | Tdeds | Tandt 0:.0267 | 2ol | 0,0 | 463.08 |1 463,00 | 0,027 | 12,38 |
[ 219 | du3 | Taa8+ & TEad% | J.0243 | lev2 | Jed | w838 463,08 | 0.3241 | Lle2s |
| 2323 1| B.2 | 78.8% | Pd.d4 § 0.0221 | Le74 | 0.0 | 463.08 | 463,08 ! 0O.0221 | 10.23 |
| 262t | Ga2 | 78.8% | Tdals 1 Ga0201 | LeS1 | 0.0 1 462,08 1 463,08 | G.0201 1 910 |
1 2022 1 G.3 & TduBe | TduBe [ D.0101 | tote | Jod ] 443,08 1 4b3.0B | J.oLBR | L TN
2323 1 189.4% | TA.Be 268.79 | C.olee | 4ehs | Qell ] 46308 | 463,080 | Q.0188 | T.69 |
2026 | 2719.+0 |  73.8% 3ndade 6.0151 | Sehl | 394408 1 483408 §  95T.I5 1 0.0tS51 ) 15445 |
2025 | 279.30 1 V8.6e 354,24 C.0137 | a9t § A%1.82 | an3edB | 1315,99 | 00137 | 17.99 |
2320} 183.15 | Y8.a4 261499 0.0125 | 3,20 | d67.82 | 4&3.08 | 1310.40 ) 0.0125 | 16.35 |
| 20zt 1 0.1 | 7B.d4 Td.84 0.0113 | Judd | 537435 | %52.08 | 1100.42 1 CeOLMd | 12.48 1
1 2023 | et | TBuEe | Tdeds | Co0103 | Je81 Jed ] 461,08 | 463008 | Jaawsd | %17 |
1 2329 i Jor | 9.9y | .34 | 0.009% | date | 0.0 | 483.08 | 463,08 [ 0.0094& | Aedb |
| 2019 1 g.3 1 Ta.04 | Td. a4 C.00685% | Jetr? § 0.0 | 463,08} 483,08t 0.D085 § 3.9% )
| 2031 1 3o ) Tdade | fa.fe T 0077 § Janl ) 0,0 J sB3.38 | 4B3.0B | 3.J077 | 1.59 |
| 223210 J.) ] 1B.84 td.d4 6.0070 | ta51 ) G.0 | 463.08 | 483,08 | 0.0070 % .26 |
2033 | 0.0 | T3.4% 14,84 0.008% | da5) 1 0.0 | 463.08 F 463,08 | 0Qe0064 | 2.96 §
2034 | Jad | Tdads Tda 3% C.00%8 | Yavr | 0.0 | 463.38 | 463,08 | 3.335H ) 2.09 |
ins | Ja) ) T8k Tdudé Je 2353} Jatd | 0.0 | 463,08 | 453,08 | 0,0053 | 2.45 |
2036 | 0.) | 78.8% ] T8.d4% 0.0348 Ja¥4 | 0.0 | 463404 ) 463,08 | Qa.00s8 | 2,21 )
| 2a3r § -6944.22 | TBade | =620auy | 00044 ¢ ~2«ft | =1905.70 | &63.08 | -95L.62 1 J.Jd4% | 417 |
I 1 H i t | i | 1 I |
| TOTAR] ju¥3hei9 | I | I 6445423 | 6d29.59 | i | | A578.47
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e CASE 1 *=% PLANT Y. 2 #¢s

Il I| Hydropower Thy hang Power Statlon 1 Alernative Qul-fired Thermal Power Plant 1
-------------------- me-—- === e At Lt L L] -1
| H 1 | I NET PRESENT VALUE | | | 1 KEY PRESENT waLUE |
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1 | MENT | cosr | FLud [==== et T | MZNT | €asT § FLGn |=ww==eeececacecacaa. i
| I | | o oPuVaF 1 NuPav 1 | Pu¥aF | NePoW
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I 19t 9ed 00t B ) 0,906) ¢ Jud 0.0 | U0 1 U0 1 3,509 IV I |
1 a2 I I ded | Jod | DaB2A& ] Jed 1 0.0 | 0.0 | D.0 1 O.B264 | 8.0 |
b 1983 | 0. | Q.0 Je0 1 Da¥513 ) da 0.0 | 2.0 00 1 OaT51) | 00 |
! 1984 | a.3 | Ued Jed | DaBB3O | EI I | iTl.76 | 0.0 | 3TtaTa | 0.6810 | 253.92 |
I 1985 1 [SLEE I .49 | L1280 1 2.6209 | Taedv | S95.70 | -628.78 1 =~33.08 1 0.6209 | -20.5% |
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1999 0.3 I 13471 | 10.71 b 0.1635 | 1?5 0.0 | 959,13 95%,13 [ 041635 § 155.43 |
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1 zoo0t Qud 1 1071 § L7l | 0.3351 ) La4a | 0.0 F 959,13 §  959.13 1 Q.1251 | 12%.41 |
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232 | 0.) | 102 | 237l | 00183 | Jedd | 0.8 | 359,13 959,13 | 0,0183 | i7.51 |
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Financial Programs Taking Escalation (as Reference)

Financial Program of Nam Chon Project

Unit: Million USS (Million B)

Year Foreign Currency Local Currency Total

1981 11.5 (  236) 25.2 { 5186) 36.7 ( 752)
1982 21.4 { 439) 52.6 { 1,078} 74.0 ( 1,317)
1983 28.4 ( 582) 63.3 ( 1,297) 91.7 ( 1,879)
1984 52.6 ( 1,077) 61.3 ( 1,259) 113.9 ( 2,336)
1885 79.9 ( 1,638) 90.7 ( 1,859) 1706.6 ( 3,497)
1986 75.6 ( 1,549) 83.9 ( 1,721) 15%9.5 ( 3,270)
1987 56.9 ( 1,167) 87.5 { 1,793) 144.4 ( 2,960)
Total 326.3 ( 6,688) 464.5 ( 9,523) 790.8 (16,211)

Notes: % These prices are based on the level as of 1980,
taking the price escalation of 8 percent per
annum into coneideraticn.

* 1US$ = 20.58

Financial Program of Thi Khong Project

Unit: Million US$ (Million B)

Year Foreign Curremncy Local Currency Total

1985 2.8 ( 57) 6.3 ( 129) 9.1 ( 186)
1986 4.5 ( 93} 8.4 ( 171) 12.9 (  264)
1987 10.4 (214 15.9 (325} 26.3 ( 539)
1988 22.9 ( 469) 19.1 ¢ 393) 42.0 (. 862)
1989 3.0 ( 61) 3.9 ( 80) 6.9 (141}
Total 43.6 ( 894) 53.6 ( 1,098) 97.2 ( 1,992)

Notes: * These prices are based on the level as of 1980,
taking the price escalation of 8 percent per
annum into consgideration.

% 1US$ = 20.58
4 ~ 119




FINANCIAL ANALYSIS BY PROJECT BASIS

Return on investment for the Project is shown in the attached table. The
costs of the Project are as same as the figures for the economic analysis. The
benefits are considered as the sales income from the Project and were estimated
by the annual energy sales and 1,08 Baht/kWh of the average net sales income at

the conswmer's end taking 10 % at the distribution line loss into consideration.

The financial internal rate of return (FIRR), i.e. Equalizing Discount Rate,
is 8.0 %. The most of interest rate of the financial assistance for this kind of
projects to developed counfries are less than this fipure. Judging from the fact,

this project is also sound in the financial point of view.
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