3.4

3.4.1

2007 9
Norway and Sweden)

SAPP
SAPP Project Document (Cooperation between SAPP and

SAPP competitive electricity market
SAPP
West Corridor
DRC
Inga 500kV
3.4.3
220kV 2
260MW 500MW 94millionUSD
CEC?* CEC
SENEL
330kV
50km
Lumwana 55MwW 105MW
Kansashi Lumwana
21 (CEC: Copperbelt Energy Corporation)
( ) 220kv 60kV
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Ingal &Il SAPP
SAPP
3.4.4
220kV  84million USD 300MW 210km
135km Phasel 2007
Western Corridor Project
Inga
400kV
8billion USD 2006 5
SAPP
765kV
330kV SAPP
3.4.3
FS
OPPPI
FS
Stage 3.4.1

SAPP

SAPP
75km
Us$48
Eskom
SAPP
SAPP
330kV

Stage
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3.4.1

Stage 1 Stage2
(2004Fs 2006 ) (2004FS 2012 )
Million USD (Million USD)
150.8 127.4
154.34 156.43
255.14 283.83

Zambia-Tanzania-Kenya Interconnector and Reinforcement of the Tanzania Transmission System, Phase 1, Main

Report, Feb 2004

FS

3.4.1

Existin
a
Constructed at Stage 1

Constructed at Stage 2

Reinforced at Stage 2

\ Mbeya 7
‘N /
~.
\'\
Kasama s = -~
7 A
SR
7~ :
4 \
R4 \

Singida

Mufindi

,//'To Arusha
%
4

To Babati

Klhansi

: Zambia-Tanzania-Kenya Interconnector and Reinforcement of the Tanzania Transmission System, Phase 1, Main

Report, Feb 2004

3.4.1

AfDB DBSA
0.3millionUSD

2007 10

0.5million USD

Heads of Agreement
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PPA
SAPP DRC
Livingstone Katim-Mullio
Katima-Mullio 3.4.3
Phasel Livingstone Katim-Mullio Katima-Mullio
Back Bone Transmission Line
SAPP Sango
Maputo Mphanda
Nkuwa Temane Maputo
SAPP
3.4.4

Mphanda Nkuwa

Temane
EdM
Least Cost Study 2008 5
Commercial Structure
2008 2 8
EdM Mphanda Nkuwa
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Cahors Benas blork

hichareda Wi

Phiaze 4 Tamara - Mapute (700 kmb |
Phass 3 Tets - Tamans (344 km}

Lbﬁiﬁunlm'_ .

S [,

: Large Project Finance Workshop in Maputo, Feb 2008, EdM Presentation

3.4.2 Mphanda Nkuwa -Temane -
3.4.2
3.4.2
220kV 1 | 500MW | 94millionU 2010
R SD
220kV2
330kV
- 50km
320kV
220kV 1 | 300 MW | 84million Phasel Phasel
usb 2007 2009
210km 220kV
210km 75km
75km 135km us$48
135km
220 kV 1
400kV
Western
Corridor 765kV SAPP Powe Pool Master
Project 8billion Plan 765kV
330kV 400 MW FS 2004 2011
Stagel update
Stage2
AfDB
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220kV Livingstone
Katim-Mullio
440kV Least Cost | 2015
Study 5
Commercial
Structure

Mphanda Nkuwa
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Marrupa

§ Lichinga
- MALAW I @ ¥

o LLONGWE

panda Unc.u,a'
o
Woatize

'_.I Direccédo da Rede de Transportg
" Redede Transporte: 2019

Bindura i
() & Linha de £535 kV
< Linha de 400 kV

Linha de 275 kV
He e Linha de 110 kV
( Vo3 =7 |
! Chicamha q .
I i |N D |C O Posto de seccionamento

HARARE i 3
3 IS @’ Linha de 220 kV
2 . N
~Mutare ) SN
Linha de 66 kV
Central Hidroeléctrica

Linha de 132 kV
ZIMBABWE~
'I O C E A N O Subestacao

Extensoés planeadas
019

Rone 220k\V/ i
2005-2

Subestacédo planeada

Mutare

Temane

Vilanc

Mavuzi

Komatipoorig— Coruman3

Matola Gar
= Infulene Yauland

Sw S 4/ Chibuto

REPUBLIC GF
Xai-Xai

Edw alenj

: Ard
\\ P .
MBABANE |~ 7 @
Camdengy ¢ EI@Edwareni
)

SWAZ“_AND s @) Ponta de Ouro
Salam anga

Producédo: EDM - Direc¢do da Rede de Transporte Tel. (01)
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3.5
3.5.1
(1) SAPP
SAPP 1)
2) 3) 4y 5) 6) 7)
8) 9) 9
1
9.9 7
2005 90
2005 59.9
2.2 22.4 63.8
3.5.1 1,000
2003 43,988 531 107 5,961 50,586 | 554.7%
966 966 10.6%
-41,614 | -596 -42,210 | -462.8%
0 0.0%
-222 -222 -2.4%
0 2,152 370 531 0 107 0| 5,961 0 9,120 | 100.0%
0.0% 23.6% | 4.1% | 5.8% 0.0% | 1.2% 0.0% | 65.4% | 0.0% | 100.0%
2004 50,481 612 128 6,136 57,358 | 607.3%
992 992 10.5%
-47,577 | -532 -48,108 | -509.3%
0 0.0%
-796 -796 -8.4%
0 2,108 460 612 0 128 0| 6,136 0 9,445 | 100.0%
0.0% 22.3% | 4.9% | 6.5% 0.0% | 1.4% 0.0% | 65.0% | 0.0% | 100.0%
2005 63,623 612 150 6,315 70,700 | 714.3%
1,119 1,119 11.3%
-59,940 | -516 -60,456 | -610.8%
-1 -1 0.0%
-1,464 -1,464 -14.8%
0 2,219 602 612 0 150 0| 6,315 0 9,898 | 100.0%
0.0% 22.4% | 6.1% | 6.2% 0.0% | 1.5% 0.0% | 63.8% | 0.0% | 100.0%
IEA.2006 2007 Energy Balances of Non-OECD Countries
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2
315
2005 3
3.5.2 1,000

2003 507 1 521 1,029 55.3%
16 709 106 831 44.7%
0 0.0%
0 0.0%
0 0.0%
523 0 709 0 0 0 1 521 106 1,860 | 100.0%

28.1% | 0.0% | 38.1% | 0.0% 0.0% | 0.0% 0.1% | 28.0% | 5.7% | 100.0%
2004 552 456 1,008 55.4%
1 671 139 812 44.6%
0 0.0%
0 0.0%
0 0.0%
553 0 671 0 0 0 0 456 139 1,819 | 100.0%

30.4% | 0.0% | 36.9% | 0.0% 0.0% | 0.0% 0.0% | 25.1% | 7.6% | 100.0%
2005 595 456 1,051 55.5%
1 692 151 844 44.5%
0 0.0%
0 0.0%
0 0.0%
596 0 692 0 0 0 0 456 151 1,895 | 100.0%

31.5% | 0.0% | 36.5% | 0.0% 0.0% | 0.0% 0.0% | 24.1% | 8.0% | 100.0%

IEA.2006 2007 Energy Balances of Non-OECD Countries
3
3
85
10
3.5.3 1,000

2003 22 2 888 7,070 7,982 96.1%
665 466 1,131 13.6%
-9 -724 -733 -8.8%
-46 -46 -0.6%
-31 -31 -0.4%
13 0 589 2 0 888 0| 7,070 -258 8,303 | 100.0%

0.2% | 0.0% | 7.1% 0.0% 0.0% | 10.7% 0.0% | 85.1% | -3.1% | 100.0%
2004 10 1,124 1,003 8,551 10,689 | 105.9%
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658 797 1,455 14.4%
-10 -1,122 -895 -2,026 | -20.1%
-43 -43 -0.4%
22 22 0.2%
0 0 636 3 0| 1,003 0| 8,551 -98 | 10,096 | 100.0%
0.0% | 0.0% | 6.3% 0.0% 0.0% 9.9% 0.0% | 84.7% | -1.0% | 100.0%
2005 13 1,867 1,141 8,721 11,742 | 115.0%
543 825 1,367 13.4%
-13 -1,849 -1,032 -2,894 | -28.4%
-3 -3 0.0%
-5 -5 0.0%
0 0 535 18 0| 1,141 0] 8,721 -208 | 10,207 | 100.0%
0.0% | 0.0% | 5.2% 0.2% 0.0% | 11.2% 0.0% | 85.4% | -2.0% | 100.0%
IEA.2006 2007 Energy Balances of Non-OECD Countries
4
3
3 2
3.5.4 1,000
2003 130 181 312 24.5%
2 841 123 966 76.0%
-6 -6 -0.5%
0 0.0%
0 0.0%
2 0 841 0 0 130 0 181 117 1,271 | 100.0%
0.2% | 0.0% | 66.2% | 0.0% 0.0% | 10.2% 0.0% | 14.2% | 9.2% | 100.0%
2004 138 184 321 24.0%
2 890 130 1,022 76.4%
-6 -6 -0.4%
0 0.0%
0 0.0%
2 0 890 0 0 138 0 184 124 1,337 | 100.0%
0.1% | 0.0% | 66.6% | 0.0% 0.0% | 10.3% 0.0% | 13.8% | 9.3% | 100.0%
2005 143 186 328 23.8%
2 920 135 1,057 76.6%
-7 -7 -0.5%
0 0.0%
0 0.0%
2 0 920 0 0 143 0 186 128 1,379 | 100.0%
0.1% | 0.0% | 66.7% | 0.0% 0.0% | 10.4% 0.0% | 13.5% | 9.3% | 100.0%
IEA.2006 2007 Energy Balances of Non-OECD Countries
5
45
3 70
17.4
2005 6.1
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10
2.9
2005
3.55 1,000
2003 134,773 116 1,079 | 3,300 151 92 | 13,407 152,920 | 125.5%
1,174 | 24,409 794 705 27,082 22.2%
-47,867 -5,096 -248 -883 | -54,094 | -44.4%
-2,622 -2,622 -2.2%
-1,441 -1,441 -1.2%
86,639 | 24,525 | -6,924 | 1,079 3,300 151 92 | 13,160 -178 | 121,844 | 100.0%
71.1% | 20.1% | -5.7% | 0.9% 2.7% | 0.1% 0.1% | 10.8% | -0.1% | 100.0%
2004 137,074 1,621 1,658 | 3,483 217 92 | 13,314 157,460 | 121.8%
1,244 | 18,402 | 1,724 | 1,122 844 23,336 18.0%
-45,494 -1 |-3,786 -246 | -1,140 | -50,668 | -39.2%
-2,410 -2,410 -1.9%
1,573 1,573 1.2%
94,397 | 20,022 | -4,472 | 2,780 | 3,483 217 92 | 13,068 -295 | 129,291 | 100.0%
73.0% | 155% | -3.5% | 2.2% 2.7% | 0.2% 0.1% | 10.1% | -0.2% | 100.0%
2005 138,364 1,500 1,783 | 2,943 189 92 | 13,717 158,590 | 124.3%
1,376 | 20,685 | 2,176 | 1,849 953 27,039 21.2%
-47,804 -5 | -6,106 -254 | -1,154 | -55,323 | -43.3%
-2,668 -2,668 -2.1%
0 0.0%
91,936 | 22,180 | -6,599 | 3,632 2,943 189 92 | 13,464 -201 | 127,637 | 100.0%
72.0% | 17.4% | -5.2% | 2.8% 2.3% | 0.1% 0.1% | 10.5% | -0.2% | 100.0%
IEA.2006 2007 Energy Balances of Non-OECD Countries
6
90
3.5.6 1,000
2003 34 219 15,774 16,027 93.4%
1,149 8 1,157 6.7%
0 0.0%
-22 -22 -0.1%
0 0.0%
34 01,127 0 0 219 0| 15,774 8| 17,162 | 100.0%
0.2% | 0.0% | 6.6% | 0.0% 0.0% | 1.3% 0.0% | 91.9% | 0.0% | 100.0%
2004 40 107 203 17,181 17,530 93.5%
1,231 10 1,241 6.6%
0 0.0%
-22 -22 -0.1%
0 0.0%
40 0] 1,209 107 0 203 017,181 10 | 18,749 | 100.0%
0.2% | 0.0% | 6.4% | 0.6% 0.0% | 1.1% 0.0% | 91.6% | 0.1% | 100.0%
2005 46 114 153 18,786 19,099 93.6%
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1,315 12 1,327 6.5%
0 0.0%
-22 -22 -0.1%
0 0.0%
46 011,293 114 0 153 0| 18,786 12 | 20,404 | 100.0%
0.2% | 0.0% | 6.3% | 0.6% 0.0% | 0.7% 0.0% | 92.1% | 0.1% | 100.0%
IEA.2006 2007 Energy Balances of Non-OECD Countries
7 DRC
DRC 92.5
2005 2003 2004
100 3
3.5.7 DRC 1,000
2003 63| 1,091 553 14,856 16,563 | 103.1%
163 552 1 715 4.5%
-1,091 -5 -118 -1,213 -7.6%
-2 -2 0.0%
0 0.0%
226 0 545 0 0 553 0 | 14,856 -117 | 16,063 | 100.0%
1.4% 0.0% | 3.4% | 0.0% 0.0% | 3.4% 0.0% | 92.5% | -0.7% | 100.0%
2004 64 | 1,040 587 15,229 16,921 | 102.7%
173 555 1 718 4.4%
-1,040 -5 -125 -1,170 -7.1%
-2 -2 0.0%
0 0.0%
237 0 548 0 0 587 0 | 15,229 -125 | 16,477 | 100.0%
1.4% 0.0% | 3.3% | 0.0% 0.0% | 3.6% 0.0% | 92.4% | -0.8% | 100.0%
2005 72 991 636 15,691 17,391 | 102.5%
178 551 1 729 4.3%
-991 -5 -155 -1,150 -6.8%
-2 -2 0.0%
0 0.0%
250 0 544 0 0 636 0 | 15,691 -154 | 16,967 | 100.0%
1.5% 0.0% | 3.2% | 0.0% 0.0% | 3.7% 0.0% | 92.5% | -0.9% | 100.0%
IEA.2006 2007 Energy Balances of Non-OECD Countries
8
3 80
10
3.5.8 1,000
2003 132 710 5,406 6,247 92.1%
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518 124 642 9.5%
-5 -7 -43 -56 -0.8%
0 0.0%
-41 -12 -52 -0.8%
86 518 105 0 0 710 0| 5,406 -43 6,781 | 100.0%

1.3% | 7.6% | 1.5% | 0.0% 0.0% | 10.5% 0.0% | 79.7% | -0.6% | 100.0%
2004 137 728 5,495 6,360 91.6%
555 119 674 9.7%
-6 -8 -20 -35 -0.5%
0 0.0%
-41 -15 -55 -0.8%
90 555 96 0 0 728 0| 5,495 -20 6,943 | 100.0%

1.3% | 8.0% | 1.4% | 0.0% 0.0% | 10.5% 0.0% | 79.1% | -0.3% | 100.0%
2005 144 764 5,605 6,513 91.4%
594 115 708 9.9%
-7 -9 -21 -37 -0.5%
0 0.0%
-42 -18 -59 -0.8%
95 594 88 0 0 764 0| 5,605 -21 7,124 | 100.0%

1.3% | 8.3% | 1.2% | 0.0% 0.0% | 10.7% 0.0% | 78.7% | -0.3% | 100.0%

IEA.2006 2007 Energy Balances of Non-OECD Countries
9
60
2
3 10
3.5.9 1,000

2003 2,287 461 5,846 8,594 89.8%
25 828 274 1,128 11.8%
-137 -137 -1.4%
0 0.0%
-17 -17 -0.2%
2,158 0 828 0 0 461 0| 5,846 274 9,568 | 100.0%

22.6% | 0.0% | 8.7% | 0.0% 0.0% | 4.8% 0.0% | 61.1% | 2.9% | 100.0%
2004 2,191 475 5,934 8,600 92.5%
25 648 175 849 9.1%
-137 -137 -1.5%
0 0.0%
-11 -11 -0.1%
2,068 0 648 0 0 475 0] 5,934 175 9,301 | 100.0%

22.2% | 0.0% | 7.0% | 0.0% 0.0% | 5.1% 0.0% | 63.8% | 1.9% | 100.0%
2005 2,335 502 6,023 8,860 91.1%
34 694 259 986 10.1%
-119 -3 -122 -1.3%
0 0.0%
0 0.0%
2,248 0 694 0 0 502 0| 6,023 256 9,723 | 100.0%

23.1% | 0.0% | 7.1% | 0.0% 0.0% | 5.2% 0.0% | 61.9% | 2.6% | 100.0%

IEA.2006 2007 Energy Balances of Non-OECD Countries
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2 EAPP
EAPP
2
1
2005 17.2
3.3 74.6
3
2003 21.5 2005 21.2
3.5.10 1,000
2003 280 677 | 12,219 13,176 83.6%
57 | 1,546 | 1,303 15 2,920 18.5%
-331 -331 -2.1%
-13 -13 -0.1%
0 0.0%
57 | 1,546 960 0 0 280 677 | 12,219 15| 15,754 | 100.0%
0.4% 9.8% | 6.1% | 0.0% 0.0% | 1.8% 4.3% | 77.6% | 0.1% | 100.0%
2004 247 791 | 12,539 13,576 81.4%
66 | 2,054 | 1,452 9 3,581 21.5%
-432 -1 -434 -2.6%
-37 -37 -0.2%
0 0.0%
66 | 2,054 983 0 0 247 791 | 12,539 7| 16,687 | 100.0%
0.4% | 12.3% | 5.9% | 0.0% 0.0% | 1.5% 4.7% | 75.1% | 0.0% | 100.0%
2005 260 762 | 12,866 13,888 80.5%
66 | 1,783 | 1,800 1 3,651 21.2%
-249 -2 -251 -1.5%
-42 -42 -0.2%
0 0.0%
66 | 1,783 | 1,509 0 0 260 762 | 12,866 -1 | 17,246 | 100.0%
0.4% | 10.3% | 8.7% | 0.0% 0.0% | 1.5% 4.4% | 74.6% | 0.0% | 100.0%
IEA.2006 2007 Energy Balances of Non-OECD Countries
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2
2005 21.6
2.7 90
2005 8.2
2005
7.2
3.5.11 1,000

2003 196 118,706 18,903 92.2%
1,328 1,328 6.5%
0 0.0%
0 0.0%
278 278 1.4%
0 0| 1,606 0 0 196 118,706 0| 20,509 | 100.0%

0.0% | 0.0% | 7.8% | 0.0% 0.0% | 1.0% 0.0% | 91.2% | 0.0% | 100.0%
2004 217 119,152 19,370 92.0%
1,404 1,404 6.7%
0 0.0%
0 0.0%
286 286 1.4%
0 0] 1,690 0 0 217 119,152 0| 21,060 | 100.0%

0.0% | 0.0% | 8.0% | 0.0% 0.0% | 1.0% 0.0% | 90.9% | 0.0% | 100.0%
2005 245 119,609 19,855 91.8%
1,563 1,563 7.2%
0 0.0%
0 0.0%
215 215 1.0%
0 01,778 0 0 245 119,609 0| 21,633 | 100.0%

0.0% | 0.0% | 8.2% | 0.0% 0.0% | 1.1% 0.0% | 90.6% | 0.0% | 100.0%

IEA.2006 2007 Energy Balances of Non-OECD Countries
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3.6
3.6.1
2006 12
10 1998
2004 2000 10
1995 1997 1999 2001 2005 10
2 2005 2006
2006
1995 1998
2000 2002 DRC 2003
1
3.6.1
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
ANG 472.4 1 180.6 411.7 | 1,114.0 | 2,471.5 | 878.6 | 2,145.5 | 1,672.1 | 3,504.7 | 1,449.2 | -1,303.9 -37.7
BOT 70.4 71.2 100.1 95.3 36.7 57.2 22.1 403.4 418.0 391.1 278.6 | 486.4
LES 275.3 | 287.5 268.1 264.8 163.3 | 117.8 117.0 84.1 115.7 123.5 91.9 77.8
MAW 5.6 15.8 14.9 12.1 58.5 26.0 19.3 5.9 3.9 -0.7 3.0 -
MOZ 45.0 72.5 64.4 212.7 381.7 | 139.2 255.4 347.6 336.7 2447 107.9 | 153.7
& NAM 153.0 | 128.7 91.0 96.2 1.6 | 118.9 36.1 51.2 33.3 88.2 166.1 -30.9
j, RSA |1,248.4 | 816.4 | 3,810.5 550.3 | 1,503.3 | 968.8 | 7,270.3 735.2 783.1 701.4 | 6,257.3 | -183.6
SWZ 51.8 21.7 -15.3 152.7 100.4 91.4 28.4 88.8 -60.9 70.6 -16.2 36.4
TAN 119.9 | 150.1 157.9 172.3 516.7 | 463.4 467.2 429.8 526.8 469.9 473.4 | 4745
COD 121.8 72.6 79.2 32.8 520.6 | 165.9 77.2 136.8 323.1 668.4 402.0 | 474.5
ZAM 97.0 | 117.1 207.4 198.0 162.0 | 121.7 71.7 82.0 172.0 239.0 259.0 | 575.1
ZIM 117.7 80.9 135.1 444.3 59.0 23.2 3.8 25.9 3.8 8.7 102.8 -
KEN 32.5 12.7 19.7 11.4 13.8 | 110.9 5.3 27.6 81.7 46.1 21.2 50.7 |
o | UGA 121.2 | 121.0 175.0 210.0 140.2 | 160.7 151.5 184.7 202.2 222.2 257.1 | 391.6
% RWA 2.2 2.2 2.6 7.1 1.7 8.3 4.6 2.6 4.7 7.7 8.0 11.2
w | BDI 2.0 0.0 0.0 2.0 0.2 11.7 0.0 0.0 0.0 0.0 0.6 0.0
ETH 14.1 21.9 288.5 260.7 70.0 | 134.6 349.4 255.0 465.0 545.1 265.1 | 545.3
2007 World Development Indicators: 2007 2006 IMF 2008
1 International Financial Statistics (January 2008)
GDP
UNCTAD Inward FDI Performance Index?? 2004
5
2004 20
2004 3 30 40 40
60 70
?2 |nward FDI Performance Index (FDIi/FDIw)/(GDPi/GDPw) FDli i FDI FDIw
FDI GDPi i GDP GDPw GDP 141
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3.6.2 UNCTAD

3.6.2

UNCTAD
3.6.3 UNCAD

Inward FDI Performance Index (141

2004 | 2005 | 2006

SAPP | ANG 5 30| 139
BOT 27 46 65

LES - - -

MAW | 124 | 116 | 111

MOZ 24 54 84

NAM 42 45 47

RSA 128 | 105 | 120

SWZ - - -

TAN 65 65 72

COoD 95| 130 | 131

ZAM 39 36 49

ZIM 134 | 110 | 107

EAPP | KEN 132 | 134 | 135
UGA 69 70 77

RWA 133 | 133 | 130

BDI - - -

ETH 25 38 61

UNCTAD 2007

World Investment Report: 2007

Inward FDI Potential Index23 141

2004 | 2005

ANG | 81| 79
BOT | 67| 71
LES - -
MAW [ 133 | 138
MOZ | 96| 98
S [NAM | 85| 87
S RSA| 74| 73
Swz - -
TAN | 119 | 121
COD | 140 140
ZAM | 135| 132
ZIM | 141 ] 141
KEN | 123 | 124

a | UGA | 113] 117
% [RWA | 124] 130
w [ BDI - -
ETH | 128 131

UNCTAD 2007 World Investment Report: 2007

100

% The Inward FDI Potential Index
Attractiveness

FDI

12

10

Enterprise Survey

9

)
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10
DRC
4
10
3.6.4 Enterprise Survey24
ANG | 2006 | 12.5 -| 6.2]1345|11.6 - 1.1 16| 3.0
BOT | 2006 7.9 1.4 10.9 1.7 | 24.3 1.5 9.4 0.7 7.3
LES 2003 | 35.1 | 24.3]|145.9| 35.1 | 54.1 17.6 29.7 31.1 | 41.9
MAW | 2005 3.2 1.3 5.11]19.2 | 27.6 0.6 5.8 5.8 9.6
MOZ | - - - - - - - - - -
NAM | 2006 | 93| 06|206| 3.1|11.8 4.4 9.4 0.8]17.2
RSA | 2003 | 16.1 8.8 | 29.0 9.0 | 22.6 32.8 35.5 17.9 ] 18.6
SWzZ | 2006 5.2 1.0 | 18.5 6.8 | 10.3 0.4 2.3 0.6 | 154
TAN [2006 | 0.5 -] 19]729| 93 - 1.4 05| 3.9
COD | 2006 | 0.5 -| 1.8]|45.5| 145 - 1.0 53| 9.6
ZAM | 2002 | 45.9 | 38.6 | 48.8 | 39.6 | 84.5 16.9 35.7 56.5 | 57.5
ZIM - - - - - - - - - -
KEN | 2003 | 72.5 -169.6|47.1| 725 22.5 27.5 49.6 | 67.8
UGA | 2006 | 24| 01| 0.2]633]| 6.7 - 0.4 0.3 ] 11.0
RWA | 2006 | 0.8 - -131.8]13.6 - 2.8 0.9 ]26.9
BDI 2006 | 2.2 | 0.2| 2.9]40.7]16.0 - 0.1 143 | 3.7
ETH | 2002 | 38.4 4.6 9.4 | 42.5 | 50.0 4.5 17.7 38.2 | 72.2
2007 World Development Indicators: 2007

24
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4.1
1
SAPP SADC
EAPP EAC
42 4.3
4.6
41.1 SAPP SADC
(1) SAPP
1 SAPP
SAPP
1995 8 SADC MOU SAPP
12 SADC SADC 9
MOU
SADC 14
2 12 SAPP
' EU 5.2




SAPP MOU
SAPP 12

4.1.1 SAPP

Botswana Power Corporation (BPC)

Electricidade de Mocambique (EDM)

Electricity Supply Corporation of Malawi (ESCOM)
Empresa National de Electricidade (ENE)

ESKOM (Eskom)

Lesotho Electricity Corporation (LEC)
NAMPOWER (Nam Power)

DRC Societe Nationale d’Electricite

Swaziland Electricity Board (SEB)

Tanzania Electricity Supply Company Ltd. (TANESCO)
ZESCO Limited (ZESCO)

Zimbabwe Electricity Supply Authority (ZESA)

: SAPP Coordination Center

SAPP
Eskom DRC INGA
NEPAD-STAP
SAPP
Eskom
SAPP SAPP

SAPP Arrangements
Accredited Capacity Obligation

UNECA (2004) Assessment of Power-Pooling - Arrangement in Africa, pp.44




(a) SADC
(b)
(c)

(d)

(a)
(b)
(c)
(d)

(e)
®

(@)
(b)
(c)

Market
1

ZESA

2002
GWh

SAPP

choice of region

SAPP

SAPP Annual Report 2007

STEM Short Term Energy

Ibid., pp.41
(2006)

2001 4 STEM
1
STEM Eskom
ZESCO
STEM
842 GWh 2005 178
2005 HCB ZESCO
STEM
1 2002
2005 1.24 USc/kWh
17 JICA
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4.1.1 STEM SAPP
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4.1.2 STEM 2
SAPP Annual Report 2006
SAPP long-term
bilateral power trading agreements
Eskom
2005 19 TWh STEM




2

4.1.2 SAPP

Db Flogp . of Congo [SMEL

Lty LEESCO))

St A e | Eskom

Méonmbngn (HCH|
Lnmiia [FESCDN

ZPC [Hwangs Pt Staton)

UNECA (2004) Assessment of Power-Pooling - Arrangement in Africa, pp.44

3 SAPP

2006 2 23

importar
Hmbuntsee [FERA
Seomith Alricol (Eskom)
Gowiih AP [E skuiny)
Timbalren (FE5A)
Friatsanns (BFC)
Matiadna | Manpmees |
Mrvrermibigia (FOR)
Swinsiland (SEH|
Liestitn [LEC)
Joninatran (JERSA)
Horswana [BEP)

Timiabiass [FESA)

SADC

SAPP

Inter-Governmental Memorandum of Understanding

MOU SADC
Regulators
SAPP IPP
IPP STEM
4.2
1 Political Stability

DME

5

° DME

SAPP Annual Report 2007
Magbane

Agrewd Powar (MW}

1
no
)
150
100
100

11540

as
b= [ 1]
1]

SAPP

DME

SADC

Revised SAPP

Electricity
IPP

Challenging




Unpredictability

DRC Inga
lack of continuity
bureaucracy
7
NERSA SAPP
. g 8
Realistic
9
2 —
[ ]
10
[ ]
) Big Brother
[ ]
! Eskom
IPP
& NERSA Belinska SAPP
Domestic
° DME Magbane
0 Eskom Eskom
Eskom




6 7
2010 FIFA

NERSA

Eskom
Load Factor

Eskom

Wet coal
IPP

18

Power Conservation Programme
DSM Specific demand-side
behavioural change programmes 3

1 NERSA Belinska
2 |MF Eskom
Eskom 1997 2000 34 4,814MW
Eskom
13 Government Information National Response to South Africa’s Electricity Shortage
http://www.info.gov.za/otherdocs/2008/nationalresponse_sa_electricityl.pdf
1 NERSA Belinska
» DME Magubane




CEO 2008 5 29




41.2 EAPP EAC
(1) EAPP

1 EAPP

50
2 1993
16
EAPP COMESA
Nile Basin Initiative, NBI 9
MOU 2005 5 SAPP
10
9
4.1.3 EAPP
* : (REGIDESO)

| Electricite du Djibouti (EDD)
Eritrea Electric Authority (EEA)
Ethiopian Electric Power Corporation (EEPCO)

*

Kenya Electricity Generating Company Ltd. (KenGen)
Kenya Power & Lighting Company Ltd. (KPLC)
- Etablissement Public de Production, de Transport et de
Distribution d’ Electricite, d’ Eau et de Gas (Electrogas)
Ente Nazionale Energia Elettria (ENEE)
i National Electricity Corporation (NEC)
* Uganda Electricity Board (UEB)

*

1995 SAPP

SAPP

EAPP 2005 5

EAPP

SAPP

16 UNECA (2004) Assessment of Power-Pooling - Arrangement in Africa, pp.59-60




2 EAPMP
EAPP EAPP
EAC
East African Power Master Plan Study, EAPMP
Phase-I 2003 11
2004 5 EAC a
Phase-I Phase-II

2006 1
Standing Committee on the Implementation of the EAPMP
EAPMP
Nile Basin Initiative 18
EAC EAPMP

19

3 Nile Basin Initiative
Nile Basin Initiative, NBI NBI
20 NBI East Nile Technical Regional Office
ENTRO
EAPMP EAPP
ENTRO NBI 3
2001 2002
3
F/S Phase-I
3 1
21
17 Phase-I EAC http://www.eac.int/programme.htm
18 NBI Nile Equatorial Lakes Subsidiary Action Programme NELSAP
NELSAP http://nelsap.nilebasin.org/
R Bidasala 2008
10 17
2 NBI 1999 NBI http://www.nilebasin.org/
2 EEPCO




DRC
22 ENTRO
NBI EAPP
(2)
EAPP
23
4.2
1
) Political instability
[ ]
NEPAD AU
Coordination Mechanism EU-Africa Partnership on Energy
e EAPP
2
o Financier
Infrastructure financing
o taker
2 EEPCO 5 6
= Ethiopian Electricity Agency (EEA), AU Commission Ethiopian Electric Power

Company (EEPCO)




Policy Institutional Framework

Institutional Strengthening
Corporate planning
PPA

Harmonization of Regulation
EAPP AU Commission
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: UNECA and UNEP (2(507) Makinglj Africa’s Power Sector Sustainable — An Analysis of
Power Sector Reform in Africa, pp.70

RERA Regional Electricity Regulators Association of
Southern Africa AFUR The African Forum for Utility
Regulators Utility
2002 AFUR
Information Sharing
Capacity Building
Harmonization of Regulatory Policies and
Legislation
Promotion of the Philosophy of
Autonomous Utility Regulation and Good Governance
NEPAD Support to African Initiatives
Promotion of Sound

Relationships with Governments and other Stakeholders
20 25

24

: UNECA and UNEP (2007) Making Africa’s Power Sector Sustainable — An Analysis of Power Sector Reform
in Africa
» 2006

17 JICA
2 5 AFUR




4.2
421 SAPP

SAPP  SADC
1995 SAPP
MOU Inter-Governmental MOU MOU Inter-Utility MOU
Agreement Between Operating Members
Operating Guidelines

Coordination Center Coordination Center
NORAD Sida ( )
USAID SAPP

SAPP

SAPP
SAPP 4.2.

4.2.1 SAPP

0

BPC

EDM
ESCOM
ENE
ESKOM
LEC

Nam Power
SNEL DRC
SEB
TANESCO
ZESCO
ZESA

: SAPP Annual Report 2007

0

0(0]01]0]|0

0

0

Competitive Power Market
IPP ESKOM ZESCO ESKOM

DBSA




Short Term Trade

HCB Eskom
BPC EdM
NamPower
ZESCO SNEL
ZESA
2008 4.2.2
4.2.2 SAPP
From To Supply Capacity Expiry date Comments
MW
ESKOM | SEB 96 Expiry date not given
ESKOM | BPC 210 2006
ESKOM | NamPower 200 Expiry date not given
ESKOM | EdM 120 open ended
ESKOM | LEC 100 Not given
ESKOM | ZESA 150 2003 Extended on prepayment
arrangement
HCB ZESA 250 2005
HCB ESKOM 1,370 open ended
SNEL ZESA 100 Extended
SNEL ESKOM 150 Extended
ZESCO | ESKOM 180
: SAPP BILATERAL SUPPLY AGREEMENTS IN SAPP
SAPP STEM(Short Term Energy Market)
SAPP Coordination Center
STEM

SAPP Coordination Center

Coordination Center

Fax
SAPP

Coordination Center




SAPP
US$/kW/year Usd@&/kWh
SAPP STEM 4.2.3 SAPP
20,000GWh STEM SAPP 1%
SAPP
4.2.3 SAPP STEM
(GWh) (GWh) (GWh) (Usc/kWh) | (million USD)
2005 4/1-2006 178 3,700 423 0.96 2.2
3/31
2006 4/1-2007 226 1,118 377 1.38 3.1
3/31
: Short Term Energy Market Book Of Rules
SAPP Nord Pool Competitive
Market
2006 10 11 Day-ahead Market
Trading Platform(DAMTP) Nord Pool
2007 2 SAPP Coordination Center DAMTP
SAPP
SAPP SAPP




4.3
4.3.1 SAPP
1995 8 SADC SAPP 12 2007
4.3.1 SAPP 54,700MW
45,800MW 2007 SAPP 43,800MW
95.6% 4.4%
4.3.1 2007 SAPP
2007
(MW) (MW) (MW)
1 ENE 1,127 943 476
2 BPC 132 120 493
3 SNEL 2,442 1,170 1,075
4 LEC 72 70 109
5 ESCOM 302 246 240
6 EDM 307 343
HCB 2,250 2,075
7 NamPower 393 390 449
8 Eskom 43,061 37,258 36,513
9 SEB 51 50 196
10 TANESCO 897 680 635
11 ZESCO 1,632 1,630 1,468
12 ZESA 2,045 1,125 1,758
54,711 45,757 43,755
83.6% 95.6%
/ /
Overview of SAPP and SAPP Operations in January 2008
2007 SAPP 83.6%
SAPP 1960 1970
1990
88%
20
2007 2011 3 Camden 780MW  Groovtvlei
1,170MW Komati 965MW
2007 2008 1




3 Kafue Gorge 930MW Kariba North
Bank 660MW Victoria Fall 108MW 2009 3
Inga 1 351MW
1972 Inga 2 1,424MW 1982
40% Grant
2007 1995
1976 2,075MW
550kV 1,410km 1997
2007 SAPP
10% 2%
20
2012 7
8
Eskom
1) 10% 2) 3) us < 2/kWh
1)Demand side manegement 2)
Co-generation 3)
4)SAPP
5% 6%
1,632MW
2008 12 400MW
ZESCO 1)
2) 3)
Kariba Gorge Lower 750MW  Itezi-Tezhi 120MW Kariba
North 600MW)




4.3.2
(1) SAPP
SAPP
On-shore
SAPP
SAPP
4.3.1 SAPP
= Dem Rep of
i Congo
"
i
4.3.1 SAPP
SAPP SAPP
SAPP
1
2
3 Itezhi-Teshi Kariba North
Kafue Gorge Lower
Temane Mphanda Nkuwa




Cahora Bassa North Bank

Inga 3 Grand Inga
Monotsa
2
- 220kV 330kV
- 220kV  210km
400kV2
- 220kV
- - 330kV2
400kV 765kV

(2) SAPP

1 SAPP

SAPP

DRC DRC Inga
1&2 1,775MW DRC 500kV
500kV 220kV
220kV 330kV
SAPP
SAPP
2
SAPP
SAPP

Inga




1,000km 1,500km

SAPP
Pre-Master Plan
SAPP
3
SAPP 69%
2007
10
6
2008 1
2007 48% 2008

10%

4




1980
Eskom
IPP

EGAT

On-shore

70% PP 30%
IPP

US€5.5-6.0/kWh
usa2/kwh

US < 2/kWh

IPP

UsSa4/kwh




4.4
4.4.1 SAPP
2006 4.4.1
SAPP 4 3
4.4.1 BPC EDM
Nam Power SEB
Eskom
4.4.1 2006
(GWh) (GWh) (GWh)
ENE 2,982.0 19.6 0
BPC 977.0 2,050.4 0
SNEL DRC 7,214.0 13.8 1,322
LEC 466.0 39.0 22
ESCOM 1,177.0 0.0 0
EDM 222.0 1,870.0 174
NamPower 1,606.0 1,948.0 0
ESKOM 221,985.0 8,643.0 5,515
SEB 125.8 894.0 0
TANESCO 3,674.0 43.0 0
ZESCO 9,480.0, 0.0 505
ZESA 7,781.0 4,241.0 414
SAPP Annual Report 2007
IPP 1976
Hidroelectric de Cahora Bassa HCB
85% 15% 2007 11 15%
85% 4.4.2 2006
2006 14,490GWh
6
4.4.2
(Eskom) 7,870
(ZESA) 3,023
(EdM) 460
Ed 1,650
1,487
14,490
Technical Due Diligence of the Restructuring of
Hidroeléctrica De Cahora Bassa, Supplementary Report
4.4.1 4.4.1 Eskom




BPC EDM Nam Power
SEB
250,000
200,000
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4.4.2 2005 4.4.3
2005 2006
ESKOM ESKOM

2006




2005

12000
10000

8000 o (GWh)
6000 o (GWh)
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: SAPP Annual Report 2005
4.4.2 2005
2006
12000 r
10000
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: SAPP Annual Report 2006
4.4.3 2006
4.4.2
SAPP
SAPP
2001 Power Pool
Plan Draft Executive Summary(2007 11 )




SAPP
SAPP

765kV

765kV  Super Grid

Bone

ENE
SAPP

ESCOM
(DRC) ZESCO
Eskom 765KV
4.4.4 2025

Back

TANESCO

ZESA
Super Grid

Inga

Eskom




4 SNEL(DRC) )
TANESCO
IFge==HvDC Kolwezi (Tanzania)
— Mbeya
2900MW __ 3445 l\h 13 MW : /
400K’ 265kV 330KV 304 MW /ﬁ
v Luanda Luano Kasama
ENE ZESCO ESCOM
(Angola) 765kVY  (Zambia) (Malawi)
Victria 2,395 MW Phombeya
\_ Kariba N OEMW.
A 1905 W 111 NW
905 M) 220kV |
( 666MW i
\ H‘! ar Songo Matambo
Zambezi AESA 926MW
(Fimbabwe Mepanda
NamPower BBP(t: HVDC
(Namibia) (Botzwana) | v Lsoanw
3,230 MW
Kud E 5 656MW
uau P i \Maputo
172 MW 346 MW, BoRAw. Insukamigi 264 M
285WW Yy e —g—nsuK K 150wl 906 MW
400kV 400kv 3,140 MW ||
] /BOKV | +1Bo nv
108 MW
15MW
Juno Mmambula W't: 400K SEB )
OP 1 mw (Swaziland) |
LEC Arnot  Hendrina,400kV 93 M
(Lesotho) 719 MW Normagndie
Existing
Base

== Alternatives

SAPP Regional Generation and Transmission Expansion Plan Study DFR Executive Summary

4.4.4 2025




4.5

SAPP

Management Committee
SAPP

sub-committee

4.5.1 SAPP
No.
1 SAPP 2007/9/26-27
2 2007/9/27-28
3 2007/10/8-9
4 SAPP 2007/10/29-30
5 UPDEA 2007/10
6 23 SAPP 2007/10
: SAPP 2007 8




4.6

46.1
[ ]
) capacity building PPP IPP
[ ]
[ ]
° *
™)
4.6.2
EAPP 05
1
98 DME( )
07 Eskom
IPP
IPP 04
Eskom
SADC SAPP
05 9
DRC
DRC

500MW 300MW

DRC




SAPP

Eskom
SAPP
3
bankable

( )

bankable

bankable
financial advisor legal counsel
IFC
trust fund
SAPP
/ capacity building
EAC EAPP COMESA Nile Basin Itiniative (NBI; Power
Trading) COMESA NBI
EAPP COMESA

NBI Power Trade

EAC
4.6.3 SAPP

SAPP
e SADC




o integrity
o selfless

e Openness

4.6.4 SAPP
SAPP
Coordination Center (2002 11 )
MoU MoU (2007
4 )
Regional Electricity Regulators Association of Southern Africa (RERA)  MoU
(o7 4 )
03 1 )
e 01 4 STEM=short term energy market 2
8
° 04 7 Sida




4.6.5 EAPP

GTzZ

EC

EC

07

95
97
98
00
01
06

01

2 Nord Pool
4

day ahead market (DAM)

400kV
330kV
533kV
400kV
400kV
220kV
SAPP Pool Plan
EAPP EC
ADA
EAPP
review
EAPP

capacity building

EAPP Grid Code
PPP

EAPP

Coordination Center

USAID




4.7 USAID EU AfDB

4.7.1

. 2000 577
usD m 40 usb .7m 12
Pool Plan (
(07 5 ) Nile Basin Power Trade (04 5 ) 2

. Felou

Nelsap Susumo Falls

Eastern and Southern Africa Technical Advisory Services APL Phase 1

SAPP 5

Pool Plan

o 5,000MW




4.7.1

(e}

10

12

13

14

15

16

17

Project Name
Guinea- GEF- Electricity Sector Efficiency Improvement Project
Kenya KenGen Carbon Finance umbrella

OMVS Felou Hydroelectric Project

Rw: Urgent Electricity Rehabilitation (GEF)
Rw: Lake Kivu Methane-to-Power (Guarantee)
DBSA Regional Carbon Finance Operation
CF Kengen, Sondu Miriu, Kipevu

SN -Energy Sector Recovery DPL (FYQ7)

NELSAP: Regional Rusumo Falls Hydroelectric and Multipurpose

Country
Guinea
Kenya
Africa
Rwanda
Rwanda
Africa
Kenya
Senegal

Africa

Project

Zm: Increased Access to Electricity

Eastern _and Southern Africa Technical Advisory Services APL

Zambia

Africa

Phase 1

CM-Energy Sector Development SIL (FY08)

Uganda: Kakira Bagasse Cogen (Carbon Offset)

Zm: Increased Access to Electricity & ICT Services - GEF
Sustainable Energy Management Project

African Rift Geothermal Development Facility

Kenya KenGen Carbon Finance umbrella

: The World Bank Proposed Projects: (Website:
http://web.worldbank.org/external/default/main?menuPK=258672&pagePK=146740&piPK=512754&theSitePK

=258644)

Cameroon
Uganda
Zambia
Burkina Faso
Africa

Kenya




4.7.2 2000

No. Project Name Country Approval
Date

1 Southern African POWER Market Program: Africa 17-Jul-07
Mozambique-Malawi Transmission
Interconnection Project

2 Regional and Domestic POWER Markets Africa 29-May-07
Development Project (Southern Africa POWER
Market Project: APL-1b)

3 WAPP APL 1 (1st Phase - COASTAL Africa 30-Jun-05
TRANSMISSION BACKBONE)

4 SVP: Regional POWER Trade (Nile Basin Africa 5-May-04
Power Trade)

5 3A-Southern Afr POWER Mrkt APL 1 (FY04) Africa 11-Nov-03

6 Burkina Faso ENERGY Access Project Burkina 26-Jul-07

Faso
7 POWER Sector Development Project Burkina 30-Nov-04
Faso

8 ERITREA POWER DISTRIBUTION AND Eritrea 6-Jul-04
RURAL ELECTRIFICATION PROJECT

9 Ethiopia/Nile Basin Initiative: Ethiopia-Sudan Ethiopia 20-Dec-07
Interconnector

10 Electricity Access (Rural) Expansion Project Ethiopia 3-Jul-07
Phase Il

11 Accelerated Electricity Access (Rural) Ethiopia 22-Jun-06
Expansion

1 ENERGY ACCESS PROJECT Ethiopia 19-Sep-02

2 Ghana: ENERGY Development and Access Ghana 26-Jul-07
Project

13 Ghana Rural ENERGY Accesss Ghana 26-Jul-07

14 Guinea Electricity Sector Efficiency Guinea 22-Jun-06
Improvement

15 DECENTRALIZED RURAL ELECTRIFICATION Guinea 2-Jul-02
PROJECT

16 Decentralized Rural Electrification Project Guinea 2-Jul-02

17 Energy Sector Recovery Project Kenya 13-Jul-04

18 POWER/Water Sectors Recovery and Madagascar 13-Jul-06

Restructuring Project




19 Household Energy and Universal Access Mali 4-Nov-03
Project

20 Mozambique: Energy Reform and Access Mozambique 2-Sep-03
Program

21 Energy Reform and Access Project Mozambique 19-Aug-03

22 Nigeria National Energy Development Project Nigeria 1-Jul-05

23 SN - Electricity Sector Efficiency Enhancement Senegal 17-May-05
- Phase 1, APL-1

24 SN-Elec Sec Efficiency Enhance GU (FY05) Senegal 17-May-05

25 SN-GEF Elec Srvc for Rural Areas (FY05) Senegal 9-Sep-04

26 SN-Elec. Serv. for Rural Areas (FY05) Senegal 9-Sep-04

27 SL Bumbuna Hydroelectric Environmental and Sierra 16-Jun-05
Social Management project Leone

28 POWER and Water Project Sierra 1-Jul-04

Leone

29 Renewable ENERGY Market Transformation South Africa 28-Jun-07

30 TZ-ENERGY Development & Access Tanzania 13-Dec-07
Expansion

31 TZ-GEF ENERGY Dvpt and Access Expansion Tanzania 13-Dec-07

32 PPIAF: TANZANIA: Legal Advisors for the Tanzania 12-Oct-07
Ruhudji Hydro POWER Project

33 Songo Songo Gas Development and POWER Tanzania 9-Oct-01
Generation Project

34 UG - Private POWER Generation (Bujagali) Uganda 26-Apr-07
Project

35 Uganda POWER Sector Development Project Uganda 26-Apr-07

36 Canceled-UG-Bujagali HydroPOWER Uganda 18-Dec-01
GU(FYO02)

37 ENERGY for Rural Transformation Project Uganda 13-Dec-01

38 ENERGY for Rural Transformation Project Uganda 13-Dec-01

39 POWER Project (04) Uganda 3-Jul-01

: The World Bank Website( Active Project)




4.7.2 USAID
USAID
EU Capacity assessment power pools SAPP NY
WAPP  CAPP EAPP
USAID WAPP 08 9
+10 5
(USD7m) US Energy Association WAPP
08 2 Millennium
Challenge Corporation MCC 698
(http://www.mcc.gov/documents/factsheet-021708-tanzania.pdf)
373 66 206
Unguja
Malagarasi Kigoma grid
6
MCC
27
27
DRC Inga 3
FS 5 10




4.7.3 USAID
USAID
HIV/IAIDS 3)
USAID 2002 6
“Trade Hub” Hub
Hub
AGOA
Hub

USAID

USAID

4)

Hub

1)

Southern Africa Global Competitiveness Hub

AGOA

USAID

USAID

70

2)

The African Global Competitiveness Initiative The Initiative to End
Hunger in Africa The Anti-Corruption Initiative The Conflict Initiative

: USAID (Website: http://www.usaid.gov/locations/sub-saharan africa/countries/rcsa/index.html)




4.7.4 USAID

USAID

USAID 24

3,000 HIV/AIDS

HIV/AIDS

USAID

HIV/AIDS

. USAID (Website: http://www.usaid.gov/locations/sub-saharan africa/countries/redso/index.html)

4.7.3 EU

EU

2.3.2

AFUR (African Forum for Utility Regulators)

EU

4.7.4 AfDB

AfDB
2007 5
Development Bank Group

2003

The Strategic Plan of the African

1)

3)
3)

2)

5%




Strategic Plan

28

AfDB (2002) Strategic Plan 2003-2007

28
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5.2

WAPP

EU




5.2.1 EU
1) !
Central Electricity Generating Board
CEGB 1979

1983 Electricity Act of 1983
IPP
CEGB
IPP IPP
1989 Electricity Act of 1989
2
1990
1999 5
DTI
3
CfD: Contract for Difference”
1990 2000 10
1997 2001 3
NETA:
Electricity Trading Arrangements
! 2005 : «C )
2 CEGB 1990 3 31
Nuclear Power British Energy National Power  Power Gen
12 National Grid
3
2007
4 cb

New

OK
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Ml £ N1 1)
—h— W (W)
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M £ E T
—

. | 2000ME3H. &

| T —nmE

10
g
8
7 b
6
5
4
3
2 | 19005, 2 ET |/
1 || —nsmaa
(1]
1990 1992 1994
5.2.1
: 2002
(2) Nord Pool >
1991
Nord Pool
2000 10
4
Nord Pool
Nord Pool
Nord Pool
2
5 2001
6
71993 Statnett SF 50

60

L ; ik, HETAR A
1996 1998 2000
4
1996 1
1998 6 1997 7
Nord Pool
6
7
2
NordPool
Nord Pool
Nord Pool
2001
Svenska Kraftnat 50 Nord Pool
EL EX
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UKPX (2001)
APX UK (2001)
IPE (2001}

wIPERZ00 1 E3R/IC%
S AL 5
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Powernext(2000)

REN({1998)

OMEL (1298)

AR F SEUROPX
(Www. Buropx org HoERLE

HARKABEERE LSO DmES|

5.2.2

2007

APX(1989)

Nord Pool {(1293)

#1983 FC NPT
ERARELIBREEC R
DI—FLNE. 1997
i 7« I HOERRY

MES | & L, 2000E
[CF v —o b

PolPX (2000)
OTE(2002)
EXAA (2002)

OPCOM (2002)

W EWEET, I
HiEo0a EFTRETE

PX

http://www.mitsubishielectric.co.jp/shoene/kouza/vol04/index.html
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Nord

Nord Pool

Pool
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5.2.3 Nord Pool

2007
http://www.mitsubishielectric.co. jp/shoene/kouza/vol04/index.html

5.2.2

(1)
2000 2001 2003 8

2005 (Energy Policy Act)

(Department of Energy : DOE)
(Federal Energy Regulatory

Commission : FERC)

FERC (Electric Reliability Organization : ERO) ERO

(North American Electric Reliability Council : NERC) ERO

2006 7
NERC 8
(Independent System Operator : ISO)
ISO
(Regional Transmission Organization : RTO)
RTO ISO (Regional
Reliability Council : RRC) NERC

( 5.24 )




NERC FERC

NERC

FERC

DOE

FERC I

(/

{/

RTO
[ &

ERO (NERC)

N

|RTOi| |soi

| ISO i| ISO i‘
[l

524

NERC REGIONS

5.25

NPCC

L, \FRCC

(RRC)




QUEBEC
INTERCONNECTION

NERC INTERCONNECTIONS

WESTERN

INTERCONNECTION , ~ . EASTERN
N ~ . INTERCONNECTION
& -
i
ERCOT ~.
INTERCONNECTION
5.2.6 NERC
2)
NERC Reliability
Standard Reliability Standard
2003 NERC
5.2.1 (Reliability Standard)




5.2.3
Ecowas WAPP (West African Power Pool)
1999 2000
WAPP 46 2.3
1/3
1/4
WAPP
5.2.2 WAPP
1| BENIN 1 | Société Béninoise d’Energie Electrique(SBEE)
2 | BURKINA FASO 2 | Société Nationale d’Electricité du Burkina(SONABEL)
3 | COTE D'IVOIRE 3 | Société d’Opération Ivoirienne d”Electricité (SOPIE)
4 Société de Gestion du Patrimoine du Secteur de I”Electricité
(SOGEPE)
4 | GHANA 5 | Volta River Authorithy (VRA)
6 | Electricity Company of Ghana (ECG)
5 | GAMBIA 7 | National Water and Electricity Company (NAWEC)
6 | GUINEE 8 | Electricité de Guinée (EDG)
7 | LIBERIA 9 | Liberian Electricity Corporation (LEC)
8 | MALI 10 | Energie du Mali (EDM)
9 | NIGERIA 11 | Power Holding Company of Nigeria (PHCN)
10 | SENEGALL 12 | Société d'Electricité du Sénégal (SENELEC)
11 | SIERRA LEONE 13 | National Power Authority (NPA)
12 | TOGO 14 | Communauté Electrique du Bénin (CEB)
WAPP
5
WAPP priority
Coastal Transmission Backbone Subprogram
(Cote d’lvoire, Ghana, Benin/Togo, Nigeria).
Inter-zonal Transmission Hub Sub-program
(Burkina Faso, OMVS via Mali, Mali via Cote d’'lvoire, LSG via Cote d’lvoire).
North-core Transmission Sub-program
(Nigeria, Niger, Burkina Faso, Benin).
OMVG/OMVS Power System Development Subprogram
(The Gambia, Guinea, Guinea Bissau, Mali, Senegal)
Liberia-Sierra Leone-Guinea Power System Redevelopment Subprogram
(Liberia, Sierra Leone, Guinea).
07 WAPIC WAPP




Ecowas
5.2.3 WAPP
(US$m) (km)

225 kv Bobo 225kv 90 AfD, WB, Danish
Dioulasso-Ouagadougou Credit, Nordic Fund,
Transmission Line (Burkina Faso) FMO, DANIDA
Volta-Mome Hagou Sakete 330kV 97 340 WB, AfDB, IsDB,
(Ghana-Togo-Benin BOAD, EBID
Interconnection)

[ ]

o (OMVG) 240MW Kaleta

) (OMVS) 62MW Felou

WAPP
USAID
(US$7m) US Energy Association WAPP
AFD
(€ 5m)
WAPP

EU (ACP) ACP —

EU Energy Facility African Forum for

Utility Regulators WAPP EU-Africa

Infrastructure Trust Fund € 3m

Cotonou WAPP
Information and Coordination Center F/S 2.5m
5.24

524 IPP




5.2.4
Theun Hinboun
230(kV) 2
210(MW) 1998 240 us$
EdL 60% MDX Lao Company 20% Hydropower
AB 20%
Houay - Ho 98%
230(kV) 2%
152(MW) 1998 243 uss$
EdL 20% Suez Energy International
60% Houya Ho Thai 20%
( Daewoo 2002 )
Nam Theun 2 ADB
JV EDF EGCO LHSE IPP
2009
- 110 kv 230 kV
220KV
200MW
- 3 35kv 22kV
Mw
7 35kV
7 /kWh 220kV
ADB WB
80MW
200MW
Houay Ho Theun Hin Beun
2 230kV 115kV
22 kv 230kV
IPP
Watthana Nakhon Battanbang
115 kV
Strung Treng
115kV FS
5.2.2




5.2.5
1. MRC 1957 1995
1957 UNDP
1995
1998
2004 3-1.
2. AH 1959 ESCAP
1959 ECAFE ESCAP 15
6, km 40 1960-70
2005 14
km 55
3. HAPUA (Heads of ASEAN Power Utilities/Authorities) 1997
1986 6 ASEAN ASEAN Power Grid(APG)
APG
ASEAN Center
for Energy(ACE)
ASEAN 2003 ASEAN ASEAN
Interconnection Master Plan Study; AIMS 2015 ASEASN
HAPUA
AIMS2 2007 11
4. GMS 1992 DB
6
GMS ADB 1992 233
5. ASEAN AMEICC 1994 1998
ASEAN AEM-METI ASEAN
IC-WG 1998 ASEAN AMEICC
ASEAN CLMV
6. 1995 FDCI
1995 1
24
HI-FI HI-FI plan for Private Sector Development in the GMS
FDCI
7. ASEAN AMBDC 1996 ASEAN
ASEAN ASEAN 1996
2000
8. ASEAN IAl 2000 ASEAN
2000 ASEAN
CLMV ASEAN
9. ACMECS 2003
2003
ECS
ACMECS 5
5

ADB




1
1990
CLv 3
CLv
ODA
5 5
1,800
2004 CLV
3 15 CLV
2007
CLV 3 ODA
5.2.3 5
5.2.6 5
1 : 86.4 717 1 26.8 CEC: 18.3 1 615.3
(2004 ,| 2 ADB: 78.8 ADB: 39.1 112.0 1111 1 435.7
) 3 :48.1 :29.2 CEC: 11.1 :10.1 ADB: 179.3
8 19 - - 3
3.18 - - 354.53 908.20
(2005 , ) 69.09 42.35 17.17 2.36 44.65
45.93 25.76 16.41 35.53 56.61
133.19 164.30 4,092.72 20,447.53 10,982.13
1,090.67 1,061.77 1,772.55 1,589.86 1,186.10
(~2005 , ) 392.48 410.97 326.29 2,002.45 671.26
1,764.1 519.3 3,792.5 33,420.6 16,203.9
('95~'04, 35 19.0 119.3 8,785.0 2,474.0
) 119.4 34.4 347.4 2,549.6 1,447.0
(+
OECD/DAC, , JETRO , ASEAN
2 ADB GMS
ADB 1992 5 6
Greater Mekong Subregion GMS
GMS ADB




Energy Transport Environment Tourism Trade Facilitation
2012
ADB
GMS 5
GMS 6 ADB 1) 2)
3) 4)
1995 EPF: GMS Electric
Power Forum 1998 EGP: Experts’ Group on Power
Interconnection and Trade 2000
9 GMS Policy Statement on Regional Power
Trade in Greater Mekong Sub-region IGA:

Inter-Governmental Agreement on Power

Coordination Committee

Working Group

GMS

Trade in the GMS 2002
RPTCC: Regional Power Trade
ADB
2004 6 RPTCC
FG: Focal Group PWG: Planning

GMS PPAs




4:
2003 GMS ADB TA
““Indicative Master Plan on Power Interconnection””
Nam Thuen Nam Ngum2,3
FS ADB
Ha Thin Nam Thuen2 - Roi Et IPP

Nam Thuen2 Power Company

5.2.1 ADB
500kV Na bong -
Udon3 500kV Nam Theun2 — Savananchet
FS 500kV HVDC Yunnan — Laos — Thailand
500kV Hong Sa — Mae Moh 500kV Ubon3 — Ban Sock — Pleiku




MYANMER
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Existing 530 kY Line
wemmemnn . Flanned 500 KY lins

L]
Q 9 Existing Substation
0 Plannad Substation
< O Fianned Convertsr station
JBIC
5.2.7 ADB GMS MP 500kV
3
1999 MRC
MRC

2007

IPP FS
MRC




1997 ASEAN
5 ASEAN
ASEAN
FTA 4
1
15
20
5
8 3 1
2 3 2 IPP
3
IPP
7,000MW 600MW
5.2.4 5




5.2.7 100
1995 2002 2003 2004 '95 - '04
NA 49 26 33 111
1 1 2 0 33
3 5 0 5 18
2 20 21 1 51
7 9 1 86 189
ASEAN Statistical Pocketbook 2006
4
5
5.2.5
5
5 1990 2006
8 231 5 331 445 0 0
2,586 2 198 0
2 719 0 0 50
55| 12,244 8 | 14,254 17 3,576 14 596
10 2,715 2 946 3 115 2 213
WB Private Participation in Infrastructures Database
5 2007
EPA 11
ASEAN AJCEP




5.3
5.3.1

(EAPP)

SAPP

SAPP 1995
SAPP  80%

10%

SAPP

~
J
~
J
~
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e
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SAPP

EAPP




5.3.2

4%

80%
SAPP

2025

10-15%
2007

20,000MW
SAPP

SAPP

DRC




1,332MW

20 20,000MW
2
SAPP
1,700km 500kV DRC
DRC 220kV DRC
30
3
SAPP
Cooperative Pool Competitive Pool
EAPP
9 EAPP

SAPP




SAPP

EAPP 1
4
SAPP
( ) 83.6% 16.4%
9,300MW
20
Technical Loss
Non-Technical Loss
20-30%
10% Non-Technical Loss
SAPP EAPP
(Demand Side
Management DSM) Marshall Plan
10% 10%
10% 5% 15% 20%




10% 3,600 =

2007 36,000 x 0.1
5
SAPP
(1971 ) ZESCO
37
Eskom Eskom College
Eskom
6
SAPP EAPP




JICA

SAPP EAPP

SAPP EAPP AU  NEPAD




5.4

16

1)

2)

3)

Inga

Inga 3, Grand DRC

4)

5)

6)

7

DRC

DRC

8)

9)

EAPP

EA9

10)

11)

12)

SA EA

13)

14)

15)

16)

SAPP EAPP







Upgrading F/S

2,075MW  163m
570 m® 535kV

1995 2000
2007 14,500GWh
1991
Eskom  Pre-F/S 2002 JV FIS
2002 Updated F/S 2007
F/S 1,245MW  4,000m*/s
. 1,245MW 3x415MW 8
. 2,890GWh 2 580GWWh
. 3N0s.x9.8m /
. 4,000m*/s 2No0s.x13m
. 535kV 1,410km  Upgrade
. US$890 Upgrade US$199 EIRR 19%
Upgrading F/S
Upgrading F/S
[ ]
° Cahora Bassa Lrio
. (1245 MW) 120MW)
] Cahora Bassa
. (2,075 MW)
[ ]

Mepanda Uncua
(1,300 MW)
HCB 2007 "]

Temane
( 1,000MW)

11

85% 15% 15% 85% Moatize

(1500 MW) —

220kV

— 110kV

EEEEE 440kV
Backbone

220kV

HCB
SAPP IPP




( ) FIS
1,000m
3.4km? 180
(MNR) LEC
(DOE) (LHDA) 4
(LHWP)
1986 1
72MW) 1999
60MW
100MW
900-1000mm 2,000-3,000m
Eskom 2002
3 (Monontsa Pelaneng
Malometsa)
1,000MW
3x334MW=1,000MW
666m
2,807.5m
2,125m
140-200MW
110MW 80MW
650
(160km)
20 20,000MW
SAPP

2002 Eskom




( ) FIS DRC
50,000MW
39,000/44,000MW
1 (351MW) 1972
2 (1,424MW) 1982 1970
SNEL 99%
1&2 1,200km 500kV
DRC 220kV
SAPP
1&2 30 2006
1 204MW 2 382MW
1&2 3 3,500MW (44,000MW)
AfDB EdF F/S
3
African Energy
1 6,000MW
(Westcor),
20 40,000MW
AfDB
3 1 70
5
WestcorCompany LTD Advisory Services
1

F/S




Flamned barrags to dvert !? Kllm'nt:'tr\r.-l. &
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Murnber of unite &

Teitad inatalled capacity: 351 MW
Prawdusction fanc- 20081 204 MW
Height of veater e ] 50 metres
Gross ervengy capabilitg LA00 GWh

INGA 2 (COMMISSIONED 1982)

Humnber of units 8

Totad instalied capacity: 1,424 MW
Froduction (end-2006): ZEZ MW
Huight of water Feacd} 5B matoas
Grias ervengy capability: 10,400 GWh

INGA 3 (PLANNED)

Mumibser af units 7

Total installed apacity: 7,282 MW
Heighit of veater (hesd:} G0 mebres
Gross energy capability: 5,900 GWh

* instaliad copac®y poubd be upgraded
0 5000 1R by Sbe rvcrs rars

Musnbar of units 52
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( ) FIS
24 km
250
UEB 1948
95
380MW 2007
270MW
3656MW
1950
2 m3
2005
150MW  200MW
2,000MW 2002
250MW
2011
8.5
538MW
F/S 1984 1997
2
304MW 2,624GWh
US$557mil.
234MW 2,050GWh
US$437mil.
F/S 2008
3
200MW
F/S

EAPP




Stagel
2 Stage
/
Existing //T{Arusha
= = = Constructed at Stage 1 ingi 7
g Singida ~ v
— T "Constructed at Stage 2 To Babati
Reinforced at Stage 2 ,'
/ Dodoma
/
487km 7 440km
/ Mtera
/ .
) Mbeya / Iringa Kldatu

.
Kasama™'< - =
-

349km

P \ 103km Mufindi
ZAMBIA ////” 221kin Klhansi
7 373km '~  TANZANIA

K ===
MPensulo

298km

Stagel Pensulo- Mbeya
Singida

Stage?2 6

OPPPI
Zambia-Tanzania-Kenya Interconnector and Reinforcement of the
Tanzania Transmission System, Phase 1, Main Report, Feb 2004

Stagel
150.8 million USD
154.34 million USD

330kV

404.6 million USD
SAPP

200MW
Kafue Gorge Lower Kariba North
FS




2005 98%

Ethiopia — Sudan  230kV, 2-cct, 300km, 200MW

Ethiopia — Djibouti, 230kV, 1-cct, 100MW

Ethiopia — Kenya, 400kV AC, 500kV DC, 1,200km, 600MW
Ethiopia — Somalia, 230kV, 50MW

el

Ethiopian Power System Expansion Master Plan Update, May 2006
3 Project Ethiopia — Sudan
Ethiopia — Djibouti
Ethiopia — Kenya
Gibe-111 ( 2011 )
Kfw
2008

million 533 US$ (Report of the Meeting : EAC, 3" Meeting of the
Standing Committee on the Implementation of the East African Power Master
Plan )

1. Load Shedding
2. Tanzania — Kenya
( 2001
97%
2005
50%
TANESCO Load shedding

)
3.
1. 1,200km US$533million

(EAC, 3" Meeting of the Standing Committee)
2. EAPP







JICA
2008

2006  -2007

ZESCO
2) Medium term

1) SAPP

Inga2 1,424MW
DRC
330kV
DRC

6,000MW
4,300MW

Kafue George Lower
North Bank
Gorge

124AMW  202MW

F/S
JICA

1) Short term
3) Long term

DRC Ingal 351MW
220kV DRC-
50km
3
ZESCO
750MW  ltezhi Tezhi 120MW  Kariba

360MW  Batoka Gorge
640MW  Devils Gorge
90MW  Kabompo Gorge
218MW  Mumbotuta Falls

1,600MW  Mpata
1,600MW  Victoria Falls
34MW  Kalungwishi
301MW  Mambilima Falls

F/S




To Sumbuwanga

| @Kalungwishi ~ 210Mw) | _ _ ... == .
3 ~.
., MPULUNGU \ -~
. L . MBALA ¥ =y .
(11)Mambilima Falls ¢ . e 0 v MeEva
| ore- s | | “12amw, 202mw) ROl | “ﬂd
O O KALUNGWISHI RIVER CHIi‘IIMB A FAI‘J:f - aet® O NAK\NDE
| DRC- 330kV g Okasava p)
el LUWINGU :_- f@ﬁ Q) 1soxa ,'
o) -
LY SAQVA .~' ¢ P 330KV
MOI.’UT% ﬁ .' .
(8)Kabomopo Gorge 34MW) . g 1
L SOLWEZI LUA %SUSWA . .: MPIKA v
; ______ I“;A\-,UMT [ 4 .' Uswast LUNDAZI "
: s g%mm A\ e S,
1 . . PSR : 10 Mumbotuta Falls 301MW) |
. (1oMW) AT KASEMPA BRIDGE o MKUSHI,
1 OZAMBEZI oz MPoNGWED O O \
i KAPIRIO 1) Kafue Gorge Lower 750MW) |
ISEMFWA -
. n N
& - -
! KALABO (@Lukuy ° fgf MUMBYA ULIJNJ (3) Kariba North 360MV\0 |
I O KAOMA 33,5° East ‘
ILL
| @ tezhiTezni  120Mw) | { ©Mpatacorge  aomw) | '
- 5 CHI NDU 2 LUANGWA
Z -
| @ BatokaGorge  1.600Mw) | >— 330 kv
~ RIBA SOUTH 220KV
~ T 132kv TTTT 132kv
| g 220KV 88KV 88KV
- 66KV
. R A '=\ EKE y Kariba South 300MW) 66kv
| (7) Victoria Falls 90MW) k‘“‘“‘n . u
- — i Batoka Gorge South 800MW) | |
| @ DevirsGorge 1 600MW) |“L°/-! w o
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EdM Least Cost Study
2008 5

Commercial Structure

EDM
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ENTRO
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Stage — Il

EAC Mr. Peter N. kinuthia 2002 11
330kV
Scot Wilson Piesold
(Zambia — Tanzania — Kenya Interconnector and Reinforcement of
the Tanzania Transmission System, February, 2004)

Scot Wilson Piesold Arusha — Nairobi
400MW
(Scot Wilson Piesold Zambia -
Tanzania — Kenya Interconnector and Reinforcement of the Tanzania
Transmission System, February, 2004 )
(Stage-II)
127.4 million US$
156.43 million US$  Arusha , Arusha —

1. SAPP EAPP

2.
SAPP, EAPP
3. SAPP EAPP
1. Zambia — Tanzania — Kenya
2. -

3. 330kV
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2007
Energy Conservation

@

DBSA
(b)
Eskom

(c) CDM Clean Development Mechanism

(d)

F/S

@
(b)
©

(d)
(e)

@

(b)
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20

)

83.6%

SAPP

16.4%

9,300MW
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Technical loss

Technical loss

Non-technical loss

Non-technical loss

a. a.
b. b.
C.
c. (
SAPP
15%
28%
—e— Angola
30.0
—a— Botswana
25.0 > 3 r —a—DRC
200 x\ \\ - —8— Lesotho
X N .
S —%— Malawi
15.0 A—4A & \ A .
ﬁ \. —e— Mozambique
10.0 —&— Namibia
. —o—SA
5.0
—aA— Swaziland
0.0 —o— Tanzania
2004 2005 2006 2007 Zambia
—aA— Zimbabwe
1. ( )
2. ( )
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Kafue Gorge Regional Training Center

Kafue Gorge Regional Training Center KGRTC 1971 Kafue Gorge
ZESCO Training Center

1989-1992 Phase 1 1993-1995

ZWSCO Phase 2 1996-1999 Phase 3
KGRTC Training

1)

e KGRTC Board ZESCO  Chairman

8 KGRTC Director Training Manger
Marketing Registrar  Account
e  Training Manger Training
e KGRTC 30% ZESCO 70% KGRTC
ZESCO
2)
e KGRTC Training course 37
80% 20%

o 2 3 13

o US$3,000 3

o 16 100

o 3 8-10

o Model  Simulator

Trainer

Kafue Gorge Regional Training Center
SAPP EAPP
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Eskom
2-3 10%
Eskom 8
10 20
20
Eskom
Eskom
Eskom
(
)
2025 20,000MW
Eskom
2
- UHV

Eskom
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EAPP

SAPP

EAPP

SAPP

EAPP

SAPP

SAPP

EAPP

AU

NEPAD
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