


8.1

2005

(1) Xieng Nguen SwS ~ Xayabuly SS

(2) Thaat SwS~ Ban Dong SS~ Non Hai SS
(3 Nam Leuk PS~ Phonsavan SS

(4) Pakbo SS ~ Kengkok SS

(5) Thakhek SS~ Nam Theun 2 PS

(6) Nam Mang 3 PS ~ Lakxaosi SS~ Thanaleng SS
(7) Thaat SwS~ Vangvieng SS

(8) Luang Prabang SS~ Oudomxai SS

(9) Pakxan SS~ Thakhek SS ~ Pakbo SS

(10) Nam Theun 2 PS ~ Xaibouathong SS

(11) Kengkok SS~ Xepon SS

(12) Lakpet SwS ~ Ban Boun SS~ Thakho SS
(13) Xeset 2 PS ~ Pakson SS

(14) Xeset 2 PS~ Xeset 1 PS

@ 1 2 3 ADB

(b) 4 IDA 2005
(¢ 5 IPP Nam Theun 2
2001 9 EDL EDF( ) Itdian-Thai ()
2000 12 9 3
2002 1

(d 6 Nam Mang 3

EDL Chinalnternational Water and Electric Corporation 2001

2004

Import and Export Bank 80% EDL 20 %

(e ADB Vientiane MIH

115kV

2005

EGCO( )
EGAT

24
China
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8.2

EDL

®

(A)
(B)
©
(D)

@
(b)
©
(d)
(€
()
(@
(h)

)
(k)
V)

ADB

13 14 Xeset 2

MOU 2001 8 24 EDL China North Industries Corporation

2002 8
4

Pakxan ~ Thakhek ~ Pakbo

Nam Theun 2 ~ Xaibouathong

Kengkok ~ Xepon

Lakpet ~Ban Boun ~ Thakho

UXO UXO

: 115 kV 115 kV
115 kV

(©): 7.6

(d):

: 6

24
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(9):
a ¢ d f g 5
(h) UXO (e
(i) ()
@
(b) UXO
(©
(d)
C] (e :
(e2) :
8.3
4 5
@
100
EDL AHP Analytic Hierarchy
Process, AHP
EDL
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8.4

8.4.1
(1)
1 2 1
Pakxan Pakxan - Thakhek - Pakbo
Pakxan - Thakhek - Pakbo
80 %
Pakxan - Thakhek - Pakbo 100

80 2

(2) uUxo
6.6.3
Uxo uxo uUxo
755 7.5-6 uxo
8.4-1 UXO
100%

Pakxan — Thakhek — Pakbo US$ 1,373,000 50 % 50

Nam Theun 2 — Xaibouathong US$ 688,000 100 % 100

Kengkok — Xepon US$ 1,705,000 40 % 40

Lakpet — Ban Boun — Thakho US$ 931,000 74 % 74
)

5 6
@ 2005 2020 55-1:
4.2-1: EDL
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(b)
( 842 )
Pakxan SS Thakhek SS Pakbo SS
2005 2009 1 2 Thakhek
SS Pakbo SS
2010 Kengkok SS 2 Lakpet SS
55-1 6.9-1
Thakhek SS Pakbo SS 2
0.5%
Nam Theun 2 PS Xaibouathong SS
Thakhek SS Nam Theun 2 PS Xaibouathong SS
Kengkok SS Xepon SS
Pakbo SS Kengkok SS XeponSS Xepon PS
Xepon SS Kengkok SS 22 kV
2012 Xepon PS Xepon SS
Lakpet SS Ban Boun SS Thakho SS
2005 2009 Bang Yo SS
2005 2010 Kengkok SS Lakpet SS
Bang Yo SS 0.5%
8.4-3
2005 - 2020
(MWh) (MWh) (MWh)
Pakxan — Thakhek — Pakbo 6,499,017 706,903 5,792,114 100 % 100
Nam Theun 2 — Xaibouathong 0 0 0 0% 0
Kengkok — Xepon 5,416,255 3,725,891 1,690,364 29% 29
Lakpet — Ban Boun — Thakho 908,115 278,217 629,898 11 % 11

VIII -5



(4)

(5)

8.4-4
@ 7.8-1 22 kV
(b) 2000 2020
5.4-5
(© 5.3-2
(d)
(e
®)
8.4-4
2000 ~ 2020
Pakxan — Thakhek — Pakbo 912,537 100 % 100
Nam Theun 2 — Xaibouathong 65,073 7% 7
Kengkok — Xepon 337,947 37% 37
Lakpet — Ban Boun — Thakho 846,746 93 % 93
2
755
6.2
8.4-5 2020
US$
Pakxan — Thakhek - Nam Theun 2 - Kengkok - Lakpet - Ban Boun
Pakbo Xaibouathong Xepon - Thakho
31,339,000 3,819,000 9,470,000 16,258,000
7,452,000 2,385,000 5,441,000 9,682,000
21,334,000 6,253,000 13,099,000 10,869,000
4,200,000 870,000 1,960,000 2,580,000
64,325,000 13,327,000 29,970,000 39,389,000

6.2

4.1
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8.4-6 2020
Pakxan - Thakhek -/ Nam Theun 2 - Kengkok - Lakpet - Ban
Pakbo Xaibouathong Xepon Boun - Thakho
(MWh) 5,107,141 1,112,761 3,046,108 1,740,040
(1,000 US$) 64,325 13,327 29,970 39,389
/ (MWHUSS$ 1,000) 79.40 83.50 101.64 44.18
78 % 82 % 100 % 43 %
78 82 100 43
8.4-7
8.4-7 2020 (US$ 1,000)
Pakxan — Thakhek 4 Nam Theun 2 - Kengkok - |Lakpet - Ban Boun
Pakbo Xaibouathong Xepon - Thakho
() 912,537 65,073 337,947 846,746
(1,000 US$) 64,325 13,327 29,970 39,389
/ /US$ 1,000 14.19 4.88 11.28 21.50
66 % 23% 52 % 100 %
66 23 52 100
8.4.2
8.4-8
Pakxan — Thakhek - Nam Theun 2 - Kengkok - Lakpet — Ban Boun
Pakbo Xaibouathong Xepon - Thakho
@ - 100 - 80 - 80 - 80
(b) /UXO (US9) 1,373,000 | 50 688,000 | 100 1,705,000 | 40 931,000 | 74
(©) (MWh) 5,792,114 | 100 0 0 1,690,364 | 29 629,898 | 11
(d) (person) 912,537 | 100 65,073 7 337,947 | 37 846,746 | 93
(el) / 7940 | 78 8350 | 82 101.64 | 100 4418 | 43
(e2) / 1419 | 66 488 | 23 1128 | 52 21.50 | 100
- | 494 - | 292 - | 338 - | 401
Pakxan Thakhek Pakbo
8.3 AHP 8.4-8
@ (¢
AHP 13
8.4-9 Pakxan Thakhek Pakbo
AHP 8.4-10
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8.5

8.4-9 AHP

Pakxan ~ Thakhek Nam Theun 2 ~ Kengkok ~ Xepon | Lakpet ~ Ban Boun
~ Pakbo Xaibouathong ~ Thakho
1. 8 1. 0 1. 0 1. 5
2. 4 2 1 2. 2 2.7
31 3 0 3. 10 31
4. 0 4. 12 4. 1 4. 0

Khammouan Savannakhet

Nam Theun 2

Pakxan Thakhek Pakbo

US$ 32

2020
US cent 1.0 /kWh

Pakxan SS Thakhek SS Pakbo SS

2008
EGAT

6,290 GWh 2005

98
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8.4-2

Pakxan SS - Thakhek SS - Pakbo SS Sub-project

2005 - 2009 2010 - 2020
> 0 <—[] /> o . > o0 < 1 [ = 0
Thakhek SS  Nam Theun 2 Xaibouathong SS Thakhek SS  Nam Theun 2 Xaibouathong SS
L > O > N = © L > o0 << 10 < 10 <—— I
PakboSS  Kengkok SS  Xepon SS PakboSS  Kengkok SS  Xepon SS Xepon PS
(2012)
O Pakxan SS O Pakxan SS
> 0 <—[] /> o . > o < 1 [ = 0
Thakhek SSH Nam Theun 2 Xaibouathong SS Thakhek SS Nam Theun 2 Xaibouathong SS
Kengkok SS
L > O > N = © L > o0 << 10 < 10 <—— U
Pakbo SS  Kengkok SS  Xepon SS Pakbo SS ﬂ XeponSS  Xepon PS
(2012)
o) LakpetSS
Nam Theun 2 PS - Xaibouathong SS Sub-project
2005 - 2020
> 0 <— [
Thakhek SS Nam Theun 2
D> 0 <—3 [J /> o
Thakhek SS Nam Theun2  Xaibouathong SS
Kengkok SS - Xepon SS Sub-project
2005 - 2011 2012 - 2020
=> 0 ——> 0o > 0 ———> O o <l—m O
PakboSS  Kengkok SS PakboSS  Kengkok SS  Xepon SS Xepon PS
(2012)
L > O > O ¢ > © L > o0 << 10 < 10 <—— I
PakboSS  Kengkok SS  Xepon SS PakboSS  Kengkok SS  Xepon SS Xepon PS
(2012)
Pakxan SS - Thakhek SS - Pakbo SS Sub-project
2005 - 2009 2010 - 2020
Lakpet SS Saravan SS
= o0 < 10 < 1 0O = o0 T o<=g<=o <= o <=0
BangYoSS Lakpet SwS  Xeset1PS Bang Yo SS Xeset 1 Sekong HLG (2010)
o Kengkok SS
Lakpet SwS ﬂLakpetSS Saravan SS
= o0 < 10 < 1 = o0 <{— o< <=o <= o <=
Bang Yo SS Xeset 1 PS Bang Yo SS ﬂ Xeset 1 Sekong  HLG (2010)
Attapeu SS
BanBoun SS o BanBounSS 0 << 10 < 1 O
ﬂ ﬂ ﬂ Xesou PS
(2016)
0 ——> o O0c—=>o [0 Nam Kong SPS
ThakhoPS ~ Thakho SS Thakho PS ThakhoSS  (2016)




8.4-10 AHP

AHP
UXo
A 0.42 (1) 0.05 (5) 0.20 (2 0.09 (4) 0.20 (2 0.03 (6)
B 0.47 (1) 0.03 (6) 0.26 (2) 0.06 (4) 0.13 (3) 0.06 (4)
C 0.32 (1) 0.03 (6) 0.06 (5) 0.13(3) 0.13 (3) 0.32 (2
D 0.26 (2) 0.03 (5) 0.47 (1) 0.07 (4) 0.14 (3) 0.03 (5)
E 0.20 (2) 0.43 (1) 0.08 (4) 0.14 (3) 0.08 (4) 0.07 (6)
F 0.26 (2) 0.03 (6) 0.47 (1) 0.06 (4) 0.13(3) 0.06 (4)
G 0.42 (1) 0.03 (6) 0.08 (5) 0.09 (4) 0.19 (2 0.19 (2
H 0.26 (2) 0.06 (6) 0.36 (1) 0.15(3) 0.11 (4) 0.07 (5)
| 0.27 (2) 0.03 (6) 0.04 (5) 0.40 (1) 0.08 (4) 0.18 (3)
J 0.26 (2) 0.06 (4) 0.47 (1) 0.13(3) 0.06 (4) 0.03 (6)
K 0.28 (2 0.17 (3) 0.05 (5) 0.40 (1) 0.03 (6) 0.07 (4)
L 0.34 (1) 0.16 (3) 0.34 (1) 0.08 (4) 0.04 (5) 0.02 (6)
M 0.38 (1) 0.09 (4) 0.23 (2 0.20 (3) 0.04 (6) 0.05 (5)
AHP
Pakxan ~ Nam Theun 2 ~ Kengkok ~ Lakpet ~ Ban
Thakhek ~ Pakbo Xaibouathong Xepon Boun ~ Thakho
0.28 (2) 0.06 (4) 0.14 (3) 0.52 (1)
UXO 0.12 (3) 0.56 (1) 0.06 (4) 0.26 (2)
0.60 (1) 0.04 (4) 0.26 (2) 0.10 (3)
0.48 (1) 0.05 (4) 0.14 (3) 0.33(2)
0.26 (2) 0.12 (3) 0.56 (1) 0.06 (4)
0.26 (2) 0.06 (4) 0.12 (3) 0.56 (1)
AHP
Pakxan ~ Thakhek Nam Theun 2 ~ K engkok ~ Xepon Lakpet ~ Ban Boun
~ Pakbo Xaibouathong ~ Thakho
A 0.351 (1) 0.090 (4) 0.247 (3) 0.312 (2)
B 0.364 (1) 0.076 (4) 0.222 (3) 0.338 (2
C 0.313(2) 0.078 (4) 0.194 (3) 0.415 (1)
D 0.434 (1) 0.075 (4) 0.251 (2) 0.240 (3)
E 0.260 (3) 0.280 (2) 0.144 (4) 0.316 (1)
F 0.432 (1) 0.073 (4) 0.248 (2) 0.248 (2)
G 0.309 (2 0.084 (4) 0.224 (3) 0.383 (1)
H 0.412 (1) 0.087 (4) 0.222 (3) 0.278 (2
I 0.364 (2) 0.073 (4) 0.172 (3) 0.390 (1)
J 0.443 (1) 0.083 (4) 0.216 (3) 0.258 (2)
K 0.347 (2) 0.139 (4) 0.141 (3) 0.372 (1)
L 0.377 (1) 0.138 (4) 0.186 (3) 0.300 (2)
M 0.377 (1) 0.102 (4) 0.175 (3) 0.346 (2)
1 8 1. 0 1. 0 1. 5
2. 4 21 2 2 2.7
31 30 3 10 31
4. 0 4. 12 4. 1 4. 0







9.1

9.1.1

EDL

2005

2020

MIH/EDL

© © N o g M W DD P

<
w N B O

( )
Xieng Nguen ~ Xayabury (100 km) by 2003
Thalat ~ Ban Don ~ Non Hai (100 km) by 2003
Nam Leuk ~ Phonsavan (164 km) by 2003
Pakbo ~ Kengkok (52 km) by 2003
Thakhek ~ Nam Theun 2 (68 km) by 2003

34% 2020

IPP

6 6.8-1

115 kV/ACSR 240mm?1 cct (
115 kV/ACSR 240mm?1 cct (
115 kV/ACSR 240mm?1 cct (
115 kV/ACSR 240mm2/1 cct (
115 kV/ACSR 240mm?/2 cct

Nam Mang 3 ~ Lakxaosi ~ Thanaleng (51 km) by 2004 115 kV/ACSR 410mm?%2 cct (

Thalat ~ Vangvieng (64 km) by 2005
Luang Prabang ~ Oudomxai (164 km) by 2005
Pakxan ~ Thakhek (185 km) by 2005

. Thakhek ~ Pakbo (93 km) by 2005

. Nam Theun 2 ~ Xaibouathong (50 km) by 2005
. Kengkok ~ Xepon (124 km) by 2005

. Lakpet ~ Ban Boun ~ Thakho (129 km) by 2005
14.

Xeset 2 ~ Pakson (39 km) by 2005

(1,2, (3. (), (8

(4)

IDA ®)

115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/1 cct
115 kV/ACSR 240mm?/1 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct

ADB
Nam Theun 2 IPP

90 %

~— ~— ~—




EDL

(6) Nam Mang 3

(14)  Xeset2

2006

2010

© © N o g M 0w NP

R T T e e e ~ N S — S PO
B O © ©® N O UM W DN P O

2011

)

Nam Ngum 5 ~ Phoukhoun (26 km) by 2006
Phoukhoun ~ Vangvieng (72 km) by 2006
Phoukhoun ~ Luang Prabang (75 km) by 2006
Nam Beng ~ Oudomxai (122 km) by 2006
Nam Mo ~ Oudomxai (43 km) by 2008

Nam Mo ~ Luang Namtha (43 km) by 2008
Nam Mo ~ Boun Neua (96 km) by 2008
Xayabury ~ Paklay (124 km) by 2008

Pakbo ~ Kengkok 2™ (52 km) by 2008

. Kengkok ~ Lakpet (178 km) by 2008
. Xeset 3 ~ Xeset 2 (0.5 km) by 2008

. Houay Lamphan Gnai ~ Sekong (18 km) by 2010
. Sekong ~ Saravan (58 km) by 2010
. Saravan ~ Xeset 1 (32 km) by 2010

Xeset 1~ Lakpet (75 km) by 2010

. Xayabury ~ Hongsa (64 km) by 2010
. Hongsa ~ Nam Beng (37 km)
. Hongsa Lignite ~ Hongsa SS (1 km)

Tha Ngon ~ Naxaithong 2™ (12 km) by 2010
Nam Leuk ~ Pakxan 2™ (85 km) by 2010
Nam Leuk ~ Nam Mang 3 (56 km) by 2010

2015

© N o g M 0w N PRF

C )
Nam Ngum 4B ~ Phoukhoun (59 km) by 2012
Nam Ngum 4B ~ Phonsavan (35 km) by 2012
Phonsavan ~ Xam Nua (152 km) by 2012
Nam Beng ~ Huayxai (103 km) by 2012
Bang Boun ~ Attapeu (123 km) by 2012
Xepon PS~ Xepon SS (94 km) by 2012
Xaibouathong ~ Xepon SS (114 km) by 2012
pi connection Nam Pot (6 km) by 2014

115 kV/ACSR 410mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/1 cct
115 kV/ACSR 240mm?/1 cct
115 kV/ACSR 240mm?/1 cct
115 kV/ACSR 240mm?/1 cct
115 kV/ACSR 240mm?/1 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/1 cct
115 kV/ACSR 240mm?/1 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/1 cct
115 kV/ACSR 240mm?/1 cct
115 kV/ACSR 410mm?/2 cct

115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/1 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/2 cct
115 kV/ACSR 240mm?/1 cct
115 kV/ACSR 240mm?/2 cct




9.1.2

2016

2020

)

1. Thalat ~ Phonetong (replacement) (68 km) by 2016 115 kV/ACSR 410mm?%2 cct
2. Nam Bak 2B~ Nam Leuk (72 km) by 2016 115 kV/ACSR 410mm?/2 cct
3. Nam Kong 3 ~ Attapeu (30 km) by 2016 115 kV/ACSR 240mm?2 cct
4. Nam Ngum 4B ~ Nam Ngum 4A (14 km) by 2018 115 kV/ACSR 240mm?2 cct
5. Nam Xan 2~ Pakxan (49 km) by 2020 115 kV/ACSR 240mm?/2 cct
6. Xexou ~ Attapeu (45 km) by 2020 115 kV/ACSR 240mm?2 cct
8 1
115 kV Pakxan Pakbo
Pakxan — Thakhek — Pakbo
115 kV
280 km
2
ACSR 240 mnv?
Pakxan Bolikhamxai
2
Thakhek : Khammouan
4
Pakbo Savannakhet
2




9.2

ASEAN GMS
JCA STEP
WB EDL

MIH/EDL

@

(b)

(c) Off-grid
(d) EDL
(e)

®)

(g IPP

9.2.1

EDL

@

@

©)

9.2.2 o&M

1)

EDL EDL




EDL

)

EDL
2000 Vangvieng - Luang Prabang 115 kV EDL
PP
3)
Vientiane EDL

EDL
EDL




9.2.3 Off-grid

2001 2
JCA MIH
9.24 EDL
6.9
EDL
9.25
SCADA
5 260 MW
EDL

JCA
7.8
529 MW EDL
2015
SCADA
PLC

Off-grid

10
EDL
PLC

VHF




9.2.6

9.2.7

IPP

@
(b)
©
(d)
(€
®

Nam Ngum 2 Nam Ngum 3

IPP

PP

IPP

IPP

IPP EDL

5%

IPP

IPP
1 EDL










11

Pakxan - Thakhek - Pakbo

1
Nam Leuk
MIH/EDL
1
Hinboun PP
IPP Nam Theun 2
Savannakhet Pakbo
(@ Pakxan IDA
Thakhek ACSR 240 mm
(b) Thakhek Savannakhet
115 kV
(©) 115/22 kV Pakxan
(d) Thakhek 115/22 kV
(e 115/22 kV Pakbo

2020
1 2
Nam Ngum 1
PP
2 Theun
10 2
2 Thakhek
Pakxan - Thakhek - Pakbo 1 2
2004
22 115 kV
Pakbo ACSR 240 mm?® 2




1.2

1.2.1
JCA STEP IEC
[ 7 EDL STEP
1.2.2
EDL
1 Nam Ngum 1 Nam Leuk 2
Bolikhamxai Pakxan
IDA 2004
15 VvV 1 Bungkhan
Pakxan Thakhek 115 kV
2
Thakhek 115 kV 115/22 kV IDA Thakhek
2004
Pakxan 115 kV
Savannakhet 115/22 kV  Pakbo
22 kV Thakhek
115 kV
EDL
1.2.3
Pakxan - Thakhek Thakhek - Pakbo I 6.6
2002 6 EDL
EDL EDL




1.2.4
71
@
45°C
0°C
25°C
(b)
0.12
(©
36 Pakse
m/s |EC 60826 CIGRE AC 22 WG06-2000
35 m/s
720 N/m?
1,010 N/ m?
2,100 N/ m? ( )
(d)
5 9 10 4
4,000 mm
Pakxan 4,000 mm Thakhek 3,050 mm Savannakhet 1,920 mm
(e IKL

40 28
141
IKL 140

®

10




125

MIH
EDL
EDL
Uxo
1.2.6
N-1
2020
EDL
1.2.7
5 2002 5
1.3
13.1

Uxo

2002 8

EDL

Pakxan - Thakhek - Pakbo
MIH/EDL




ICB

1.3.2

2005

(1) EA STEA®

MIH 2001 11 20
EA

)

®3)

@
(b)
©
(d)

(e)
()
(g MIH/EDL

1 STEA: Science, Technology, and Environmental Agency

TOR

MIH/EDL
192 MIH/EDL
MIH/EDL
MIH/EDL
Uxo
MIH/EDL
EDL




(4)

ICB
PTD/SPRE







2.1

211
2002 6 Pakxan - Thakhek
21-1
Pakxan -Thakhek
Thakhek -Pakbo
13
13
13
(1) Pakxan Thakhek
Pakxan Nam Xan
kV
(@ Pakxan
4.5 km
No.0O1 Nam Xan
(b 6 km
(0 400 m  Nam Kading
No.03

No.05

13

2.1-2

13

Nam Kading

- Pakbo

13

13

22 kV Thakhek

NeO1 Nel3

13

4 Kkm

1 km

13
No. 04

Pakbo

Nam Xan

No.02

Nam Kading

EDL

115




(d)

C)

®

()

(h)

(2) Thakhek

Thakhek

@

(b)

©

(d)

500 m 750 m
2.1-3
No.06 10 km 13
28 km No.07 No.09 13
Pha Som 13 4.5 km
No.10
52 km
Pakan PP 230 kV Theun Hinboun - Thakhek
230 kv 115 kV
115 kv
230 kv
No.11  230kV
13 25 km Nam Don 13 Nam
Don No.12 NamDon 13
13
10 km
12 13 15 km 12 Thakhek
3 km No.13 12
4.5km 115 kV Nam Theun 2 - Thakhek Thakhek
Pakbo 2.1-4 Nel4d Ne24
3.5km
Thakhek - Pakbo Thakhek
55 km 13
17 km No.14  Thakhek 9.5km 13
Gnangkok
13 22 km
Xe Bangfai No.15 No.17 No.18 Xe
Bangfai
29 km Nam Thahao No.19
Laofai
Nam Thahao 11 km  B.Nakay Noy 13
No.20 3 22km  Savannakhet 7

-2



km Pakbo

No.21 No.24
2.1.2
1)
2.1-5
(@ Pakxan 10 km
(b) 13 20 km
(© 10 km
(d) Nam Kading 25km
(e 13 40 km
()] 13 25km
15 km
(g9 Hin Boun 20 km
5 km Thakhek
30 km
(h) Thakhek -Pakbo 20 24km
(2)
Pakxan
- Thakhek 68 % 17% 14% 1% Thakhek
- Pakbo 66% 25% 9%
3)
Pakxan Thakhek Pakbo

-3



13

Nam Kading km
EDL
13
m 1km
MIH
2000 11 20
2.2
7 STEP
1
A
@
3
y \/
) (©)
\/
(6)
\/
)
2.2-1
2.2.1
I 124
JCA STEP

-4



(1) EDS Every Day Stress:
10 35m/s
EDS 25
2
Light Pollution
(IEC60071-2 Table )
3)
@ /
UTS 25
EDS UTS 5.0
(b)
RUS 25
(©
= 15
= + 1.0
(d)
= 2.0
= + 133
2.2.2
2.2-1
35mi/sec | 790 N/ m? 10 25 40%UTS
(EDS) Om/sec |  ON/m? 25 50 20%UTS
1)

ACSR 240 mm* (ASTM: Hawk)

GSW 3/8)

GSW 50 mm? (ASTM:

-5



2.2-2

ACSR 240 mm?
(ASTM: Hawk)

GSW 50 mm?
(ASTM: GSW 3/8)

i
[ It

it -

i

o T

L

Al: 26/3.439mm St: 7/3.05mm
St: 7/2.675mm
280.8 mm? 51.05 mm?
21.78 mm 9.144 mm
976.5 kg/km 406 kg/km
86.7 kN 48.1 kN
82,000 N/ mm? | 189,300 N/ mm?
19.010% 11.5x10°%
20 0.1196 Q /km -
484 A -
2
500 m Nam Kading
600 m
2.2-3
2.2-3 600 m
ACSR 240 mn?? 86.7 kN 32.3kN | 268 25
16.4kN | 532 5.0
GSW 50 mm? 48.1 kN 16.4kN | 293 25
86KkN | 559 5.0
80%
2.2.3
I 7.2  115kV
1)
@
|EC 60305

350 m

-6



(b) 2.2-2
2.2-4
R.U.S.
250 mm 146 mm | 255 mm | 120 kN
*RUS:
(2
@
IEC60071-2 Table Light Pollution
16 mm/kV
()
IEC60071-2 Table 550 kV
1,100 mm
(©) 10
115 kV 7
8
8 2 10
115 kV 10
3
2.2-5 120kN 1
2.2-5
600m
ACSR 240 mny? 32.3kN 120 kNx 1 372 25
2.2-6 10
120kN 2

-7



Ne
1 | Nam Sane 5km
2 | Nam Kading 44 km
13
3 13 67 km
Pakxan - Thakhek 4 13 95 km
5 13 100 km
6 | Nam Hinboun 142 km
7 13 187 km
8 13 191 km
9 13 192 km
Thakhek - Pakbo 10 | XeBang Fai 239 km
@)
2.2-7 2.2-3 2.2-4
2.2-7
250 mm 1 10 2 20
250 mm 1,460 mm
1,240 mm
1 1,960 mm
2 2,110 mm
250 mm 1 10 2 20
250 mm 1,460 mm
1,240 mm
1 2,150 mm
2 2,500 mm
2.2.4
2.2-8
50m
om o om =70m
6.0m
8Om 1 5 om =80m
2.36m
9.5m 50m 20m
95m

(

1 22kvV

80

-8



2.2.5

@)

115 kv

2.2-9

115kV

IEC60038

123 kV

IEC60038

250 mm 1,460 mm

146 mmx 10

1,240 mm

x 0.85 (85%)

1,400 mm

x 1.115 (111.5%)

200 mm

IEC71-1, 71-2

400 mm

IEC71-1, 71-2

)
@

2.2-10

2.2-9 I 7.2-2

10 m/sec

35 m/sec

10 deg

60 deg

2.2-11

2,000 mm

146 mm*10
) 2,000 mm

+500 mm (

1,600 mm

1,240 mm (
mm (

)x 1.2 100
) 1600 mm

1,550 mm
( 10 )

1,400 mm (

) + 150 mm (
) = 1,550 mm

350 mm

( 60 )

200 mm (

) + 150 mm (
) =350 mm

(b)
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- 450 mm ( 400 mm + 50 mm)
- 250 mm ( 200 mm + 50 mm)
)
01
:30
(4)
7
2.2-12
0 3 0 15° 0 30° 0 90° 0 90°
Al A2 Bl C1l D1 D2 DE
[m] 329 37.9 32.8 33.3 34.0 39.0 34.0
[m] 6.2 6.2 6.2 6.8 7.6 7.6 7.6
[m] 6.0 7.2 7.0 7.0 7.0 8.4 7.0
[m] 215 26.5 20.0 20.0 20.0 25.0 20.0
[m] 8.3 13.3 8.8 8.8 8.8 13.8 8.8
2.2-5 2.2-6 2.2-7 2.2-8 2.2-9 2.2-10 2.2-9
7.2
1m 2m
2.2.6
(1)
2.2-12 7
@
790 N/m?
1,200 N/m?

II-10



2,290 N/m?
()
2.2-13

Al 350m 500 m

A2 350m 500 m

B1 350m 500 m

C1 350m 500 m

D1 350m 600 m

D2 350m 600 m

DE 350 m 400 m

(©
2.2-14
(35 m/sec) 15
+ 1 1.0
( ) 1
(2
2.2-15
0 3 0 15° |0 30° 0 90° 0 90°
Al A2 B1 C1 D1 D2 DE
[ton] 5.0 6.2 6.2 7.0 9.2 11.0 94
[KN]: 182 192 252 344 543 552 596
[KN]: 148 152 211 299 486 486 532
2.2.7
2.2-11 (1)
13 Nam Kading - Savannakhet 2.2-11(2)

2.2-15

Im-11



1)

2.2-15 7
@
(b)
2.2-16
(35 m/SEC)
2.0
+ 1
( 1 1.33
2
2.2-17 2.2-12
2.2-17
kN kN
[kN] [kN] [kN] [m7 [ton] [m] [m]
Al 182 148 Pad-1 200 04 02 136 12
A2 192 152
B1 252 211 Pad-2 200 400 80 08| 484! 404
c1 344 299
D1 543 486 Pad-3 400 600
D2 552 486 20.4 20| 1128| 94
DE 506 532
Al 182 148 Pad-4 200
. 4| 252 21.
A2 192 152 36 0 S 6
B1 252 211 Pad-5 200 400 140 14l 702 652
C1l 344 299
D1 543 486 Pad-6 400 600
D2 552 486 35.2 35 167.6 132.4
DE 506 532
Al 182 148 Pad-7 200 60 06| e8| =08
A2 192 152
Bl 252 211 Pac-8 200 400 25.2 25| 1628 | 1376
c1 344 299
D1 543 486 Pad-9 400 600
D2 552 486 62.4 62| 3108 | 2484
DE 596 532

IN-12



2.2.8 230kV Theun Hinboun

(1)
230kV Theun Hinboun 230 kV
230 kV 230 kV
230 kV 13
2 GA 230 kV 2.2-13
2
115 kV 2.2-14 Q0°
1 Theun Hinboun
2.2-14 2.2-15
2.2.9
(1)
Bl C1 D1 DE
350 m Al
A2 D2
2.2-18
Pakxan - Thakhek Thakhek - Pakbo
ton
fton] L] [tor] L] [tor] L] [tor]
Al 5.0 490 2,450.0 275 1,375.0 765 3,825.0
A2 6.2 10 62.0 0 0.0 10 62.0
Bl 6.2 21 130.2 8 49.6 29 179.8
C1 7.0 16 112.0 8 56.0 24 168.0
D1 9.2 15 138.0 7 64.4 22 202.4
D2 11.0 2 22.0 0 0.0 2 22.0
DE 94 4 37.6 2 18.8 6 56.4
Ga 15 4 6.0 0 0.0 4 6.0
562 2,957.8 300 1,563.8 862 4,521.6

II-13



)

x x 1.05
2.2-19
Pakxan — Thakhek Thakhek- Pakbo
[km]
[km] [km] [km] [km]
ACSR 240 mm? 194.6 1,226.0 105.2 662.8 1,888.8
GSW 50 mm? 194.6 204.3 105.2 110.5 314.8
3)
2.2-6 2
2.2-20
Pakxan - Thakhek | Thakhek- Pakbo
[ ]
[ ] [ ] [ ] [ ] [ ]
60 486 29,160 273 16,380 45,540
1 6 2,916 1,638 4,554
120 14 1,680 5 240 1,920
2 6 84 12 96
120 6,480 3,000 9,480
54 : 25 : :
1 12 648 300 948
240 4 960 0 0 960
2 12 48 0 48
60 4 240 0 0 240
1 6 24 0 24
60 4 240 0 0 240
3 12 0 12
38,760 19,620 58,380
3,732 1,950 5,682
4)
@
2
(b)
- [km] 1.5km
- [km] 3.0km

II-14



(©
2.2-21
Pakxan - Thakhek | Thakhek - Pakbo

6,720 3,600 10,320

1,120 600 1,720

817 442 1,259

68 37 105

500 275 775

62 25 87

(5)
3
Theun Hinboun
2.2-22

Pakxan - Thakhek | Thakhek - Pakbo
Pad-1 2.4[m 115 0 115
I Pad-2 8.0[m7 8 0 8
Pad-3 20.4 [m’ 6 0 6
Pad-4 3.6 [mI 234 261 495
I Pad-5 14.0 [m? 17 16 33
Pad-6 35.2 [m’ 12 8 20
Pad-7 6.0 [m’] 151 14 165
I Pad-8 25.3[m’ 12 0 12
Pad-9 62.4[m 3 1 4
Ga Pad-10 05[m? 4 0 4
562 300 862

(* -1l
(6)

EDL
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Pakxan SS

Outline of Facilities

Thakhek SS

Section
Pakxan SS Thakhek SS Total
Thakhek SS Pakbo SS
Voltage 115 kV
Number of Circuit 2 cct
Length 194.6 km 105.2 km 299.8 km
Number of Tower 562 units 300 units 862 units
Type of Conductor ACSR 240 mm® (Hawk)
Type of Ground Wire GSW 50 mm? (GSW 3/8)
Pakbo SS
¥
Japan International Cooperation Agency The Study

Electricite du Laos

(JICA)

Joint Venture

Nippon Koei Co., Ltd.
&

Tokyo Electric Power Company

on Master Plan
of Transmission Line
and
Substation System

Figure No. 2.1-1
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: Pakxan SS - Thakhek SS (2/2)

| ™
-

-01: B. Thasikhai -02: B. Paknamkading

-03: Nam Kading (1) -04: Nam Kading (2)

-05: Nam Kading (3) -06: B. Hatxaykham

-07: B. Namdua

-08: B. Nakhua (1)



: Pakxan SS - Thakhek SS (212)

-10: B. Naliang

-11: Theun Hinboun Crossing Section -12: Behind the School

-13: Route 2 Crossing Section
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Thakhek SS
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: Thakhek SS - Pakbo SS (2/2)

e

-14: Road to B. Gnangkok

-15: B. Gnangbung

-16: B. Kangbe -17: B. Phonsavang

-18: Xe Bangfai

T———

-19: B. Laofay

%

-20: B. Dongmakngeo -21: B. Nogsaphan Q)



- Thakhek SS - Pakbo SS (212)

—

-

-22: B. Nongsaphan (2) -23: B. Phakkhagna-Nua

-24: B. Phakkhagna-Tai
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P i |
| |
| I
¥ di
|
|
= D 2
Electromechanical Maximum nominal Nominal Minimum nominal Standard coupling
or mechanical diameter of the spacing creepage distance according to
Designation failing load insulating part IEC 120
D P
kN mm mm mm d1
U120B 120 255 146 295 16
Japan International Cooperation Agency The Study

Electricite du Laos

(JICA)

Joint Venture
Nippon Koei Co., Ltd.
&

Tokyo Electric Power Company

on Master Plan
of Transmission Line
and
Substation System

Figure No. 2.2-2
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Legend p(gt;,et Description Legend pe?t:et Description
1 1 Horn holder oval ball-eye 1 1 Twisted shackle or shackle
2 1 Horn holder socket-eye 2 2 Yoke plate
3 1 Suspension clamp 3 2 Ball clevis
4 1 set Preformed armor rod 4 2 Socket clevis
5 1 set Arcing horn 5 1 Straight clevis eye
6 1 Suspension clamp
7 1 set Preformed armor rod
8 1 set Arcing horn
Vln;lit:\(;e Insulator Approx. dimension (mm) Vlo_litr;;e Insulator Approx. dimension (mm)
KV per set A B c KV per set A B c
115 10 1,460 1,960 1,240 115 2x10 1,460 2,110 1,240
Japan International Cooperation Agency The Study

(JICA)

Electricite du Laos

Joint Venture
Nippon Koei Co., Ltd.
&

Tokyo Electric Power Company

on Master Plan
of Transmission Line
and
Substation System

Figure No. 2.2-3
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pSrZet Description Legend peQrZet Description
1 1 Horn holder oval ball-eye 1 1 Oval link
2 1 Horn holder socket-eye 2 2 Shackle
3 1 Shackle 3 2 Yoke plate
4 1 Compression deadend clamp 4 2 Ball clevis
5 1 set Arcing horn 5 2 Socket clevis
6 1 Compression deadend clamp
7 1 set Arcing horn
Vlo_litnaege Insulator Approx. dimension (mm) Vlo_li;ege Insulator Approx. dimension (mm)
KV per set A B c KV per set A B c
115 10 1,460 2,150 1,240 115 10 1,460 2,500 1,240
Japan International Cooperation Agency The Study

(JICA)

Electricite du Laos

Joint Venture
Nippon Koei Co., Ltd.
&

Tokyo Electric Power Company

on Master Plan
of Transmission Line
and
Substation System

Figure No. 2.2-4
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100

L.

TOWER LONGITUDINAL AXIS

TRANSMISSION LINE

TOWER TRANSVERSE AXI

Electricite du Laos

Nippon Koei Co., Ltd.
&

Tokyo Electric Power Company

and
Substation System

COMPRESSION UPLIFT APPLIED LOAD(kN) e A F o "
TOWER TYPE LOAD [kN] LOAD [kN] FOUNDATION COMPRESSION

from TOWER from TOWER TYPE and UPLIFT [mm] (m] [mm] [mm] [mm]

Al 182 148 Pad -1 0200 2500 800 200 400 500
A2 192 152

. B1 252 211 Pad -2 200U 400 2600 1800 700 500 500
Soil - O c1 344 299
D1 543 486

D2 552 486 Pad -3 40001 600 2800 2800 1200 500 500
DE 596 532

Al 182 148 Pad -4 0200 2600 1200 400 400 500
A2 192 152

. B1 252 211 Pad -5 200U 400 2600 2400 1000 500 500
Soil - O C1 344 299
D1 543 486

D2 552 486 Pad -6 4000 600 2800 3500 1500 500 500
DE 596 532

Al 182 148 Pad -7 0200 3500 1600 600 400 500
A2 192 152

. B1 252 211 Pad -8 2000 400 3500 3000 1300 500 500
Soil - O c1 344 299
D1 543 486

D2 552 486 Pad -9 40001 600 3500 4300 1900 500 500
DE 596 532

Japan International Cooperation Agency The Study Figure No. 2.2-12
JICA) on Master Plan Title
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10,000

Gantry of 115 kV Transmission line Tower of 230kV Transmission line

10,000

Gantry of 115 kV Transmission line

50,000

22,000

X

2,00

Japan International Cooperation Agency The Study Figure No. 2.2-15
JICA) on Master Plan Title
Joint Venture of Transmission Line
Nippon Koei Co., Ltd. and 230kvO000o0Oooooooog
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