


3.1
| 7.3
(1)
Pakxan Thakhek Savannakhet 3
Thakhek 2 115 kv Pakxan Pakbo
Thakhek IDA 115 kv 2004 Thakhek
(2)
()
Pakxan Thakhek main and transfer bus
Pakbo
Pakbo 1 2x 10 MVA 2
3
IDA Kengkok
2
Pakbo
4) 22 kV
Pakbo IDA 2x 10 MVA = 2x 20 MVA 22 kV
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Pakxan 1x 5 MVA 2x 16 MVA
22 kV 2007 7
Thakhek 2x 30 MVA
10
22 kV
22 kV
3.2
3.2.1 Pakxan
Pakxan Nam Ngum 1 Nam Leuk Pakxan
1999 Pakxan
13 Bolikhamxai ~ Pakxan 2km
Pakxan Pakxan - Thakhek 2 2 2002 7 Pakxan
Nam Luek EGAT  Bungkhan 115 kV 2
N .
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3.2-1

Pakxan
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3.2.2 Thakhek

2002 7 Thakhek 115 kV
22 kV Nam Theun 2 IPP
IDA SPRE
115 kV Thakhek 2002 7 115 kV Thakhek
EDL 2004
115 kV Thakhek Pakxan

2 Pakbo 2 4

Thakhek Khammouan  Thakhek 3km

3.2-2 Thakhek

3.2.3 Pakbo
Pakbo Savannakhet 1996
Pakbo 3.2-3 Savannakhet  Savannakhet
7 km Pakbo IDA SPRE
Kengkok
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Thakhek - Pakbo 2 2

Pakbo

EDL

3.3 Pakxan
3.3.1
Pakxan 2002 7 331
3.3-2 Pakxan
0] Bolikhamxai ~ Pakxan
(i) 1999
(iii) 2 Main and Transfer
(iv) 115/22 kV, 5 MVA 1

2004 2x 16 MVA
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(v) 115kV 1
1
2 Nam Leuk PS Bungkan SS EGAT
(vi) 22kV 3
3
Pakxan IDA SPRE 22 kV
2004
3.3.2
Pakxan 3.3-3
334 2
Pakxan Thakhek 2
3
3.3-5(a) 2
115 kV
EDL
115 kV
4 N R
spare TL Bus-tie spare Bus-tie TL TL TL
Nam Nam Thakhek [ Thakhek
Leuk Leuk #1 #2
_>
spare TL TR1 TR2 spare TL TR1 TR2
Bung- Bung-
khan khan
N N J
(@) (b)
3.3-5 Pakxan 115 kv
Pakxan
@
(b) 2 b
- 1 1 2 1 3

3341
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3.4

- PLC

©

(d)

C)
®

Thakhek

34.1

115 kV Thakhek

2002

7

0)

(ii)

(iii)

(iv)

(v) 115kv

Vi) 22kV

Thakhek
Pakbo

Thakhek

2R

AC DC

IDA SPRE
2004

Khammouan  Thakhek

2004
2 Main and Transfer
115/22 kV, 30 MVA 2

2

1

2 Nakhon Phanom SS
* Nam Theun 2 2 Nam Theun 2 IPP
11

100 kVAx 2
5MVarx 4
Pakxan
4 115kV
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3.4.2

Thakhek Pakxan Pakbo 4
Thakhek 34-1
3.4-2(1) 3.4-2(2) Thakhek 2002 7
Thakhek
(@ 4
-1 1 2 1 3 3
2R T 3
- PLC
- AC DC
(b)
©
(d)
3.5 Pakbo
35.1
Pakbo 2002 7 IDA SPRE
22 kV 2003
SPRE
SPRE 351 35-2
Pakbo
0] Savannakhet  Savannakhet
(i) 1996
(iii)
(iv) 115/22 kV, 10 MVA 2
2003 2x 20 MVA
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(v) 115kV 2
1 Mukdahan SS
2003 Kengkok SS 1
(vi) 22kV 5
2
3.5.2
Pakbo 35-3 3.5-4(1)
35-4(2)
Pakbo Thakhek 2
SPRE
SPRE 355 a
EDL Mukdahan EGAT 2
2
355 Db
EDL EDL
2 115 kv
I N
by-pass TL spare for| spare Bus-tie TL spare for TL TL
of Mukda- | Mukda- Mukda- | Mukda- | Thakhek | Thakhek
Mukda- han han han han #1 #2
han
_> !
o
TR1 TR2 TL TR1 TR2 TL spare
Kengkok Kengkok
/
(a) SPRE (b)
3.5-5 Pakbo 115 kV
Pakbo
Main bus
1 Mukudahan 1
1 Mukudahan
Transfer bus 3541
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Transfer bus 355 2

3541

Pakbo

@ 2

- Main Tranfer bus
(b) 2

2R T 3
-  PLC

- AC DC
(©

(d) Mainbus
(e)
®)

()
(h)
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3.6

3.6.1
(i) 115 kv
(i) (r.m.s. value) 123 kV
( )
(i) 50 Hz
(iv)
(r.m.s. value) 230 kV
(peak value) 550 kV
1,100 mm
1,400 mm
1,400 mm
2,300 mm
v) 1,250 A
(vi) 3sec 40 KA
(vii) 16 mm/kV
3.6.2
(1)
115 kV
@ 3 SF6 3-pole
123 kV
1,250 A
40 KA
0-0.3s-CO-3min-CO
IEC 60694

rms
- common value 230 kV
- acrosstheisolating distance 265 kV
peak
- common value 550 kV
- acrosstheisolating distance 630 kV
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(b)

(©

(d)

(€)

()

(9)

(h)

Thakhek

1 or 2
123 kV
1,250 A
40 kA 3sec
|EC 60694
rms
- common vaue 230 kV
- acrosstheisolating distance 265 kV
peak
- common value 550 kV
- acrosstheisolating distance 630 kV
110v DC

(b)

Thakhek
(b) 3

123 kv
1 400/1A, 5P20, 25VA
2 400/1A, 5P20, 25VA
3 400/1A, cl.0.5, 25VA

115~ 3kV, 110V 3V,110 N 3V

2 0.5, 100 VA
3 3P, 100 VA

8,800 pF

ZnO
123 kV
rms 96 kV
10 kA
800A
0.5 mH
2002 7
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)

3.6.3

3.6.4

3.6-1

Pakxan Thakhek Pakbo
€) 2 4 3
(b) - 9
(© 2 4 2
(d) - 8
(e 6 12 6
() 6 12 9
(9) 6 12 6
(h) 4 8 4

(& 115kV
- Distance protection
- Directional earth fault protection
- Over-current and earth fault protection
- Automatic re-closing
(b) 115kV
- Differential protection
- Under voltage protection
EDL
5%
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5.1
5.1.1
115kV

(@ Nam Ngum 1/Nam Leuk Vientiane, Bolikhamxai, Luang Prabang 3 Vientiane

(b) Pakbo Savannakhet

(c) Xesetl Champasak

EDL I 322 2002 7
115 kv 115 kv Distribution Division
TSD
Technical Service Department
TSD 43
PLC
2 3
Nam Ngum 1/Nam Leuk 115 kV 2002 7
115 kv 5.1-1 4
1 EDL
ADB 115kV Nam Mang 3
Oudomxai Xieng Khuang 115 kV
Xieng Khuang EDL




5.1-1 Nam Ngum 1-Nam Leuk 115 kv
/
Thalat Vientiane EDL Vientiane
Vangvieng Vientiane EDL Vientiane
Luang Prabang Luang Prabang EDL Luang Prabang
Phonesoung Vientiane EDL Vientiane
ThaNgon Vientiane EDL Vientiane
Phonetong Vientiane EDL Vientiane
Thanaleng Vientiane EDL Vientiane
Pakxan Bolikhamxai EDL Bolikhamxai
115 kv
TSD
115 kv 115 kV
Vientiane Vientiane 5.1-1 115 kV
Vientiane Vientiane
_{ ‘ <|:|>7(115 kv
_“ ‘ |22 kv )
] 22 kv —{
| | Thoilakhom
| 22 kv
| | Phonhong
@iskv ) | | Hinheup
|| 2 5
| | Vangvieng
() Vientiane (b) Vientiane
5.1-1 Vientiane Vientiane EDL 2002 7
Phonetong 3x 30 MVA 3 1
3 TSD
3
TSD
TSD Vientiane EDL
22 kV TSD
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6.1 UXxo
uUxo
6.1.1
EDL EDL
EDL
Nam Leak Pakxan
5
1 US$20
Nam Leak Pakxan
150 US$3,000
US$10,000
6.1.2 UXO
Uxo | 6.2-2 uxo
ADB Vientiane UXO Lao
UXO 16 mx 16 m 256 m?
(1) UXOo
Uxo Uxo
6.1-1

Vi-1



(@) PakxanSS Thakhek SS

Nam Kading Naliang 35km
(b) Thakhek SS Pakbo SS
Thakhek XeBang Fai 44 km
256 m?
(2) UXO
ADB UXO Lao
US$500
226
US$3,000
1 256 P x 226
6.2
@ 2 2.2
PTD, ADB
SPRE, IDA
(b) Uss
6.2-1

100

126
UXxo
1 ha
x  US$500/ha
I1CB

b uss

Uxo

100%

0%

30%
50%
40%
30%
0%

70%
50%
60%
70%
100%

Uxo

US$3,000

VI-2



6.2-2 6.2-3 6.2-4
6.2-2
Uss Uss Uss
Pakxan SS Thakhek SS 8,233,500 0 8,233,500
(194.6 km) 1,594,900 | 2,617,200 4,212,100
9,828,400 | 2,617,200 12,445,600
($63,955/km)
Thakhek SS  Pakbo SS 4,359,200 0 4,359,200
(105.2 km) 817,600 | 1,370,300 2,187,900
5,176,800 | 1,370,300 6,547,100
($62,235/km)
12,592,700 0 12,592,700
(299.8 km) 2,412,500 | 3,987,500 6,400,000
15,005,200 | 3,987,500 18,992,700
($62,351/km)
2002 6 I
2
UXxo
115 kV ICB
13 km
I 7.5-1 35%
6.3
2 3
(1)
PTD SPRE
ICB
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€) CIF Uss
(b) 5%
(© Uss Uss
(d) Pakbo
Pakbo EDL
(e UXO
()
10 %
3
6.3-1
6.3-2
6.3-1
USs$ USs$ USs$
Pakxan 619,400 0 619,400
24,100 87,900 112,000
73,100 0 73,100
716,600 87,900 804,500
Thakhek 1,173,300 0 1,173,300
48,200 170,500 218,700
139,200 0 139,200
1,360,700 170,500 1,531,200
Pakbo 1,093,300 0 1,093,300
44,100 164,200 208,300
130,200 0 130,200
1,267,600 164,200 1,431,800
3,344,900 422,600 3,767,500

Vi-4
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6.5
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©
(d)

@

(b)
(9 UXO

(d)

6.1 UXO
8%
10%
3%° 8%°
6.4-1

uss$ uss$ uss$
15,005,200 3,987,500 18,992,700
3,344,900 422,600 3,767,500
18,350,100 4,410,100 | 22,760,200
0 10,000 10,000
UXO 2,000 1,000 3,000
1,820,800 0 1,820,800
1,835,000 441,000 2,276,000
550,500 352,800 903,300
22,558,400 5,214,900 27,773,300

46 461 36
2 13 36
1 12
2 3
3

dated April 25, 2002

SPRE project Aide Memoire of the Midterm Review Mission, WB,

Bank of Lao PDR
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© 2 13 36
12
6.5-1

(US$) (USy) (USy)
1 12 0 0 0
0 0 0
0 10,000 10,000
Uxo 0 0 0
607,000 0 607,000
0 0 0
0 0 0
607,000 10,000 617,000
13 24 7,502,600 1,993,750 9,496,350
1,672,450 211,300 1,883,750
0 0 0
UXxo 1,000 500 1,500
606,900 0 606,900
917,500 220,500 1,138,000
275,250 176,400 451,650
10,975,700 2,602,450 13,578,150
25 36 7,502,600 1,993,750 9,496,350
1,672,450 211,300 1,883,750
0 0 0
Uxo 1,000 500 1,500
606,900 0 606,900
917,500 220,500 1,138,000
275,250 176,400 451,650
10,975,700 2,602,450 13,578,150
22,558,400, 5,214,900 27,773,300

VI-6



6.2-3

Item Paxan - Thakhek Thakhek - Pakbo Total
No. of FC[USD] [ LC[USD] No. of FC[USD] [ LC[USD]
Unit Wift] Tower | Tot. Wi[t] 1,100 Total [USD] | Tower | Tot. Wi[t] 1,100 Total [USD] | Qty FC [USD] LC [USD] Total [USD]
Towers
Al: Suspention Type 1 5.0 490 2,450.0 | 2,695,000 2,695,000 275 1,375.0 | 1,512,500 1,512,500 | 3,825.0 4,207,500 4,207,500
A2: Suspension Type 2 6.2 10 62.0 68,200 68,200 0 0.0 0 0 62.0 68,200 68,200
B1: Tension 0-15 6.2 21 130.2 143,220 143,220 8 49.6 54,560 54,560 179.8 197,780 197,780
C1: Tension 0-30 7.0 16 1120 123,200 123,200 8 56.0 61,600 61,600 168.0 184,800 184,800
D1: Tension 0-90 Type 1 9.2 15 138.0 151,800 151,800 7 64.4 70,840 70,840 202.4 222,640 222,640
D2: Tension 0-90 Type 2 11.0 2 22.0 24,200 24,200 0 0.0 0 0 22.0 24,200 24,200
DE: Dead End 9.4 4 37.6 41,360 41,360 2 18.8 20,680 20,680 56.4 62,040 62,040
Ga: Gantry 15 4 6.0 6,600 6,600 0 0.0 0 0 6.0 6,600 6,600
Total Tower 562 2,957.8 | 3,253,580 3,253,580 300 1,563.8 | 1,720,180 1,720,180 | 4,521.6 4,973,760 4,973,760
[Unit] Qty Unit Price | FC [USD] LC [USD] | Total [USD] Qty Unit Price | FC [USD] LC [USD] | Total [USD]
Conductors [km] 1,226.0 2,600 | 3,187,600 3,187,600 662.8 2,600 | 1,723,280 1,723,280 | 1,888.8 4,910,880 4,910,880
Ground Wires [km] 204.3 600 122,580 122,580 110.5 600 66,300 66,300 314.8 188,880 188,880
Insulators
Sus. Strings [Units] | 30,840 18 555,120 555,120 | 16,620 18 299,160 299,160 | 47,460 854,280 854,280
Ten Strings [Units] 7,680 18 138,240 138,240 3,000 18 54,000 54,000 | 10,680 192,240 192,240
Jumper Supporting (for Ga) [Units] 240 18 4,320 4,320 0 18 0 0 240 4,320 4,320
Total Insulators 38,760 697,680 697,680 | 19,620 353,160 353,160 | 58,380 1,050,840 1,050,840
Strings Conductor
Single Suspension [Units] 2,916 50 145,800 145,800 1,638 50 81,900 81,900 4,554 227,700 227,700
Double Suspension [Units] 84 75 6,300 6,300 12 75 900 900 96 7,200 7,200
Single Tension [Units] 672 100 67,200 67,200 300 100 30,000 30,000 972 97,200 97,200
Double Tension [Units] 48 100 4,800 4,800 0 100 0 0 48 4,800 4,800
V Structure (for Ga) [Units] 12 150 1,800 1,800 0 150 0 0 12 1,800 1,800
Total Strings Conductor 3,732 225,900 225,900 1,950 112,800 112,800 5,682 338,700 338,700
Fittings
Dampers Conductor [Units] 6,720 20 134,400 134,400 3,600 20 72,000 72,000 | 10,320 206,400 206,400
Dampers GW [Units] 1,120 10 11,200 11,200 600 10 6,000 6,000 1,720 17,200 17,200
Compresure Joints Conductor [Units] 817 20 16,347 16,347 442 20 8,837 8,837 1,259 25,184 25,184
Compresure Joints GW [Units] 68 10 681 681 37 10 368 368 105 1,049 1,049
GW Suspension Fittings {Units] 500 25 12,500 12,500 275 25 6,875 6,875 775 19,375 19,375
GW Tension Fittings [Units] 62 50 3,100 3,100 25 50 1,250 1,250 87 4,350 4,350
Total Fittings 178,228 178,228 95,331 95,331 273,558 273,558
Tower Earthing [Units] 562 100 56,200 56,200 302 100 30,200 30,200 864 86,400 86,400
Tower Tests [Units] 5| 20,000 100,000 100,000 2| 20,000 40,000 40,000 140,000 140,000
Spare Parts and Tools [Lots] 1 411,700 411,700 1 218,000 218,000 629,700 629,700
Total Supply 8,233,468 0 8,233,468 4,359,251 0 4,359,251 12,592,718 0 12,592,718
Construction Works
Unit Qty | UnitPrice | FC[USD] | LC[USD] | Total [USD] Unit Price | FC[USD] | LC[USD] | Total[USD] | Qty C [USD] LC [USD] Total [USD]
Preliminary Work
Survey, Profile Drawing [km] 194.6 1,200 70,056 163,464 233,520 105.2 1,200 37,872 88,368 126,240 299.8 107,928 251,832 359,760
Design & Engineering [km] 194.6 1,200 70,056 163,464 233,520 105.2 1,200 37,872 88,368 126,240 299.8 107,928 251,832 359,760
Bush Clearing [km] 159.6 1,000 47,872 111,700 159,572 78.9 1,000 23,670 55,230 78,900 238.5 71,542 166,930 238,472
Access Roads Construction [km] 94.5 1,000 28,356 66,164 94,520 75.1 1,000 22,543 52,600 75,143 169.7 50,899 118,764 169,663
Soil Investigation [Units] 558 100 16,740 39,060 55,800 300 100 9,000 21,000 30,000 858 25,740 60,060 85,800
Total Preliminaly 233,080 543,852 776,932 130,957 305,566 436,523 364,036 849,418 1,213,455
Foundation Work
Pad-1 (A1, A2 Tower, Soil- 1) [Units] 115 2,200 126,500 126,500 253,000 0 2,200 0 0 0 115 126,500 126,500 253,000
Pad-2 (B1, C1 Tower, Soil-1) [Units] 8 3,800 15,200 15,200 30,400 0 3,800 0 0 0 8 15,200 15,200 30,400
Pad-3 (D1, D2, DE Tower, Soil- | [Units] 6 7,000 21,000 21,000 42,000 0 7,000 0 0 0 6 21,000 21,000 42,000
Pad-4 (A1, A2 Tower, Soil- 2) [Units] 234 2,600 304,200 304,200 608,400 261 2,600 339,300 339,300 678,600 495 643,500 643,500 1,287,000
Pad-5 (B1, C1 Tower, Soil-2) [Units] 17 5,300 45,050 45,050 90,100 16 5,300 42,400 42,400 84,800 33 87,450 87,450 174,900
Pad-6 (D1, D2, DE Tower, Soil-Z [Units] 12 10,300 61,800 61,800 123,600 8 10,300 41,200 41,200 82,400 20 103,000 103,000 206,000
Pad-7 (A1, A2 Tower, Soil- 3) [Units] 151 3,700 279,350 279,350 558,700 14 3,700 25,900 25,900 51,800 165 305,250 305,250 610,500
Pad-8 (B1, C1 Tower, Soil-3) [Units] 12 8,800 52,800 52,800 105,600 0 8,800 0 0 0 12 52,800 52,800 105,600
Pad-9 (D1, D2, DE Tower, Soil- | [Units] 3 17,400 26,100 26,100 52,200 1 17,400 8,700 8,700 17,400 4 34,800 34,800 69,600
Pad-10: (Ga: Gantry Structure) | [Units] 4 1,000 2,000 2,000 4,000 0 1,000 0 0 0 4 2,000 2,000 4,000
Total Foundation Work 562 934,000 934,000 1,868,000 300 457,500 457,500 915,000 862 1,391,500 1,391,500 2,783,000
Tower Erection
Al: Suspention Type 1 [ton] 2,450.0 150 147,000 220,500 367,500 | 1,375.0 150 82,500 123,750 206,250 3,825 229,500 344,250 573,750
A2: Suspension Type 2 [ton] 62.0 150 3,720 5,580 9,300 0.0 150 0 0 0 62 3,720 5,580 9,300
B1: Tension 0-15 [ton] 130.2 150 7,812 11,718 19,530 49.6 150 2,976 4,464 7,440 180 10,788 16,182 26,970
C1: Tension 0-30 [ton] 1120 150 6,720 10,080 16,800 56.0 150 3,360 5,040 8,400 168 10,080 15,120 25,200
D1: Tension 0-90 Type 1 [ton] 138.0 150 8,280 12,420 20,700 64.4 150 3,864 5,796 9,660 202 12,144 18,216 30,360
D2: Tension 0-90 Type 2 [ton] 22.0 150 1,320 1,980 3,300 0.0 150 0 0 0 22 1,320 1,980 3,300
DE: Dead End [ton] 37.6 150 2,256 3,384 5,640 18.8 150 1,128 1,692 2,820 56 3,384 5,076 8,460
Ga: Gantry [ton] 6.0 150 360 540 900 0.0 150 0 0 0 6 360 540 900
Total Tower Erection 2,957.8 177,468 266,202 443,670 | 1,563.8 93,828 140,742 234,570 4,522 271,296 406,944 678,240
Stringing and Sagging
6 Conductors [km] 194.6 2,500 194,600 291,900 486,500 105.2 2,500 105,200 157,800 263,000 299.8 299,800 449,700 749,500
1 Ground Wire [km] 194.6 500 38,920 58,380 97,300 105.2 500 21,040 31,560 52,600 299.8 59,960 89,940 149,900
Total Stringing and Sagging 233,520 350,280 583,800 126,240 189,360 315,600 359,760 539,640 899,400
Earthing Work [Units] 562 100 16,860 39,340 56,200 302 100 9,060 21,140 30,200 864 25,920 60,480 86,400
Inland Transportation
Tower [ton] 2,957.8 100 0 295,780 295,780 | 1,563.8 100 0 156,380 156,380 [ 4,521.6 0 452,160 452,160
Conductors [ton] 1,197.2 100 0 119,720 119,720 647.2 100 0 64,720 64,720 | 1,844.4 0 184,440 184,440
Ground Wires [ton] 82.9 100 0 8,290 8,290 44.9 100 0 4,490 4,490 127.8 0 12,780 12,780
Insulators [ton] 224.8 100 0 22,480 22,480 113.8 100 0 11,380 11,380 338.6 0 33,860 33,860
Strings Conductors [ton] 74.6 100 0 7,460 7,460 39.0 100 0 3,900 3,900 113.6 0 11,360 11,360
Fittings [ton] 84.1 100 0 8,410 8,410 45.0 100 0 4,500 4,500 129.1 0 12,910 12,910
Tower Earthings [ton] 11.2 100 0 1,120 1,120 6.0 100 0 600 600 17.2 0 1,720 1,720
Spare Parts [ton] 203.0 100 0 20,300 20,300 100.2 100 0 10,020 10,020 303.2 0 30,320 30,320
Total Inland Transportation 4,835.7 0 483,560 483,560 | 2,559.9 0 255,990 255,990 | 7,092.4 0 739,550 739,550
Total Construction Works 1,594,928 | 2,617,234 4,212,162 817,585 | 1,370,298 2,187,883 2,412,512 3,987,532 6,400,045
Total Construction Cost 9,828,395 | 2,617,234 | 12,445,630 5,176,836 | 1,370,298 6,547,134 15,005,231 3,987,532 18,992,763




6.2-4

Compressi

Soil Foili)nndat on and (i/or;crete E)\(/ca}vation Foundation Work | UNIT Quantity | Unit Price
Type Type Uplift c[)r:;; € ([)r#:;? € oundation Wor /Tower [USD] Total
Loads [kN] [USD]
Excavation m3 13.6 5 68
Reinforcement ton 0.2 700 168
Concrete m3 2.4 80 192
Pad-1 S 0.6 34 Igackfilling m3 112 20 224
Miscellaneous Lots 1 1,500 1,500
subtotal 2,200
Excavation m3 48.4 5 242
Reinforcement ton 0.8 700 560
: Concrete m3 8.0 80 640
Soil -I Pad-2 | 200 400 2.0 12.1 Backfilling m3 204 20 808
Miscellaneous Lots 1 1,500 1,500
subtotal 3,800
Excavation m3 112.8 5 564
Reinforcement ton 2.0 700 1,428
Concrete m3 20.4 80 1,632
Pad-3 | 400 600 5.1 282 1B ackfiling m3 92.4 20| 1,848
Miscellaneous Lots 1 1,500 1,500
subtotal 7,000
Excavation m3 25.2 5 126
Reinforcement ton 0.4 700 252
Pad-4 200 0.9 6.3 Concr_e_te m3 3.6 80 288
Backfilling m3 21.6 20 432
Miscellaneous Lots 1 1,500 1,500
subtotal 2,600
Excavation m3 79.2 5 396
Reinforcement ton 1.4 700 980
; Concrete m3 14.0 80 1,120
Soil -1l | Pad-5 | 200 400 35 19.8 Backfilling m3 652 20 1.304
Miscellaneous Lots 1 1,500 1,500
subtotal 5,300
Excavation m3 167.6 5 838
Reinforcement ton 3.5 700 2,464
Concrete m3 35.2 80 2,816
Pad-6 | 400 600 88 419 Igackiiling m3 132.4 20| 2,648
Miscellaneous Lots 1 1,500 1,500
subtotal 10,300
Excavation m3 56.8 5 284
Reinforcement ton 0.6 700 420
Concrete m3 6.0 80 480
Pad-7 200 1.5 14.2 Backfilling m3 50.8 20 1,016
Miscellaneous Lots 1 1,500 1,500
subtotal 3,700
Excavation m3 162.8 5 814
Reinforcement ton 2.5 700 1,764
: Concrete m3 25.2 80 2,016
Soil -lll | Pad-8 | 200 400 6.3 40.7 Backfilling m3 1376 20 2752
Miscellaneous Lots 1 1,500 1,500
subtotal 8,800
Excavation m3 310.8 5 1,554
Reinforcement ton 6.2 700 4,368
Concrete m3 62.4 80 4,992
Pad-9 | 400 600 156 777" IBackfiling m3 248.4 20| 4,968
Miscellaneous Lots 1 1,500 1,500
subtotal 17,400




6.3-2

1. Plant and equipment including inland transportation

Pakxan SS Thakhek SS Pakbo SS
Items unit CIF ($) Q'ty | Total Price | Q'ty| Total Price | Q'ty| Total Price
11 115 kV outdoor switchyard
1 Circuit breaker pcs 61,653.00 2 123,306.00 4 246,612.00 3 184,959.00
2 Isolator pcs 10,302.00 4 41,208.00 8 82,416.00 9 92,718.00
3 Isolator with earthing switch pcs 12,240.00 2 24,480.00 4 48,960.00 2 24,480.00
4 Current transformer pcs 6,069.00 6 36,414.00] 12 72,828.00 6 36,414.00
5 Capacitive voltage transformer pcs 4,488.00 6 26,928.00| 12 53,856.00 9 40,392.00
6 Lightning arrester pcs 2,193.00 6 13,158.00] 12 26,316.00 6 13,158.00
7 Line trap pcs 6,834.00 4 27,336.00 8 54,672.00 4 27,336.00
8 Steel structure lot 20,000.00 1 20,000.00f 1.5 30,000.00 3 60,000.00
9 Accessories, insulators, buswork lot 40,000.00 1 40,000.00] 1.5 60,000.00 3 120,000.00
1.2 Control and Monitoring Equipment
1 Local control, bay unit lot | 106,080.00 1 106,080.00 2 212,160.00 2 212,160.00
13 Protection 115 kV
1 Line feeder pcs 43,110.00 43,110.00 86,220.00 86,220.00
2 Bus bar protection (integration in the | pcs 12,699.00 12,699.00 12,699.00 12,699.00
existing system)
1.4 Communication and SCADA
1 Extension of ex. SCADA/PLC system | lot 46,410.00 1 46,410.00 1 46,410.00 1 46,410.00
15 MV, LV cables
1 Control cables and LV power cables lot 25,000.00 25,000.00 2 50,000.00 2 50,000.00
2 Cable supporting structures lot 1,000.00 1,000.00 2 2,000.00 2 2,000.00
1.6 0.4 kV AC installations
1 Integration into the existing AC system| lot 4,947.00 1 4,947.00 1 4,947.00 1 4,947.00
1.7 Earthing, Lighting, Lightning
1 Earthing system lot 17,750.00 1 17,750.00 1 17,750.00 1 17,750.00
(integration in the existing system)
2 Lightning system lot 6,612.00 1 6,612.00 1 6,612.00 1 6,612.00
(integration in the existing system)
3 Lighting and socket system lot 2,958.00 1 2,958.00 1 2,958.00 1 2,958.00
(integration in the existing system)
1.8 Spare Parts
5% of Total above lot 31,000.00 55,900.00 52,100.00
650,396.00 1,173,316.00 1,093,313.00
2. Civil and erection works
Items FC (US$) LC (US$) Total (US$)
2.1 Civil works
Pakxan SS lot 9,100.00 33,000.00 42,100.00
Thakhek SS lot 18,200.00 66,000.00 84,200.00
Pakbo SS lot 14,100.00 71,800.00 85,900.00
2.2 Erection works
Pakxan SS lot 15,000.00 54,900.00 69,900.00
Thakhek SS lot 30,000.00 104,500.00 134,500.00
Pakbo SS lot 30,000.00 92,400.00 122,400.00
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Nam Theun 2 Xepon
kwWh Us1.0 2012
7.1-1
us
Year 115 kv MV & LV
T/L SIS Consult. Thakhek Pakbo Kengkok Total Consult.
FC | LC | FC | LC | FC | LC | FC | LC | FC | LC | FC | LC FC |LC |FC LC
2003 607 0
2004 8,254| 2,194| 1,840| 232| 607 0| 231 58| 249 62| 424| 106 904 226 79 0
2005 8,254| 2,194| 1,840| 232| 607 0| 231 58| 249 62| 424| 106 904 226 79 0
2006 231 58| 249| 62| 424 106 904| 226| 79 0
2007 231 58| 249 62| 424| 106 904 226 79 0
2008 231 58| 249 62| 424| 106 904| 226 79 0
2009 443 112| 311 78| 175 44 929| 234 81 0
2010 443 112| 311 78| 175 44 929| 234 81 0
2011 443| 112| 311 78| 175 44 929| 234 81 0
2012 443 112 311 78| 175 44 929 234 81 0
2013 443 112 311 78| 175 44 929 234 81 0
2014 477| 119| 507 127| 187 47| 1171 293| 102 0
2015 477| 119| 507 127| 187 47| 1171 293| 102 0
2016 477| 119 507| 127 187 47| 1171 293| 102 0
2017 477| 119 507| 127 187 47| 1171 293| 102 0
2018 477| 119| 507 127| 187 47| 1171 293 102 0
2019 336 84| 454| 113| 206 52 996| 249 87 0
2020 336 84| 454 113| 206 52 996 249 87 0
Total |16,508| 4,398| 3,680, 464 1,821 0| 6,427| 1,613| 6,243| 1,561| 4,342| 1,089| 17,012| 4,263| 1,489 0
15kv 1l 6.4-1 651 MV &LV 3.5 FC 80%, LC 20%, Consulting Service 7% of investment
7.1-2
GWh
Year Thakhek SS | PakboSS | Kengkok SS | Xepon SS Total Mine
2005 121.8 88.6 53.9 18.4 282.7 210.0 -
2006 1355 96.7 60.0 29.2 321.4 210.0 27.9
2007 148.4 117.4 67.7 30.6 364.1 210.0 69.2
2008 180.4 127.2 74.4 321 414.1 330.0 117.7
2009 195.7 137.0 81.2 335 447 .4 340.0 149.6
2010 212.0 166.3 88.5 449 511.7 340.0 202.5
2011 227.7 182.5 101.0 47.7 558.9 340.0 246.9
2012 2459 197.6 111.5 51.1 606.1 340.0 290.7
2013 270.0 212.1 122.1 54.5 658.7 (340.0) 339.9
2014 285.1 227.0 131.8 67.0 710.9 (410.0) 379.6
2015 341.3 278.2 143.2 70.2 832.9 (410.0) 498.4
2016 358.8 292.3 153.4 73.4 877.9 (410.0) 540.2
2017 381.4 308.1 164.2 76.5 930.2 (410.0) 589.4
2018 401.0 324.2 175.8 79.3 980.3 (410.0) 636.7
2019 424.8 342.2 189.3 100.5 1,056.8 (410.0) 692.0
2020 447.7 396.7 202.3 103.5 1,150.2 (410.0) 782.4
After Constant Constant Constant Constant Constant XPN & Mine
5.5-1 Xepon SS 55-1
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7.2-2

@
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7.2-1
15%
10 %
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30 %
7.2-2 EIRR
EIRR (%) NPV 2002 (1,000US$)
23.93 31,347
15% 21.35 28,024
10 % 21.96 25,997
50 % 23.58 30,485
30 % 17.80 15,295
FIRR
7.2-4
7.2-4 FIRR
FIRR % NPV 2002 (US$ 1,000)
14.87 52,137
15% 13.44 50,238
10 % 13.79 45,651
50 % 14.56 50,461
30 % 11.35 32,698
14.87 %
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I 2020
Pakxan - Thakhek - Pakbo
8.1
(1) 115kVv
EDL 3
(& Pakxan Pakxan Thakhek
IDA  SPRE
(b) Thakhek Nam Theun 2 IPP
115 kV Thakhek
115kV
2004
(c) Savannakhet 115 kV Pakbo Thakhek
UXoO
(2) 115kVv
MIH UXo
EDL
NBCA

13

VIIl -1



®3)

N-1
JCA STEP

Pakxan SS - Pakbo SS 115kV 2 ACSR 240mm? 1:100,000
300 km 350 m 860
775 85 115 kV
|
IDA SPRE
Pakxan SS Pakbo SS Thakhek
4)
US$27.7
8.1-1
US$ US$ US$
15,005,200 3,987,500 18,992,700
3,344,900 422,600 3,767,500
18,350,100 4,410,100 22,760,200
0 10,000 10,000
UXxo 2,000 1,000 3,000
1,820,800 0 1,820,800
1,835,000 441,000 2,276,000
550,500 352,800 903,300
22,558,400 5,214,900 27,773,300
8.1-2
(Uss) (Uss) (Uss)
1 607,000 10,000 617,000
2 10,975,700 2,602,450 13,578,150
3 10,975,700 2,602,450 13,578,150
22,558,400 5,214,900 27,773,300
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©)
8.1-3
@ (UXO )
(b)
(©
(d)
EDL
13
23
36
(6)
i (if)
(iii)98 (iv)
(v) (vi)
)
EIRR FIRR OCC 11%
1 2 2008
EIRR EGAT
FIRR Thakhek Savannakhet
Kengkok EDL
EIRR FIRR 8.1-4
OCC 11 %

VIII - 3



8.1-4 EIRR FIRR
EIRR (%) NPV 502 FIRR (%) NPV 2000
23.93 31,347 14.87 52,137
15% 21.35 28,024 13.44 50.238
10 % 21.96 25,997 13.79 45,651
50 % 23.58 30.485 14.56 50.461
30 % 17.80 15.295 11.35 32.608
8.2
(1)
MIH EDL
EA STEA EA
147 EDL
EA EA
(2)
3
EDL 1:100,000
2002 6
)
US$ 27.7 ICB

MIH/EDL
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(4)

115 kv

€Y
(b)
(c) EDL
(d)
(e
()

EDL

EDL
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