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5 3V A& & Moderate growth 33 L High growth 2 ¢f Lo R o b X —R &2k L7z.
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Moderate growth 7 — 21T WhE B ETH 5,

KNFEBAOTF)IV X — » N5 AREPEEARERER A RTHT L TH BN

YO URAE IS T L D K& &) (b ik 14 10) 332 LITiERIL
ATINECAL S IO

923



Table 9.7 Sccnario A Self Sufficiency-CCGT

Encrgy Bal'ancc[GW'hI

Moderate Growlh
Year Unergy Tolal Supply : Export
Forecast Sent ot Kudu Ruacana Epupa Import
1999 2061.5 2196 0 1055 41
2000 2495.8 2683 0 1055 1628
2001 2716.5 2930 0 iG55 1875
2002 2804.4 3029 1002 1055 972
2003 2894.0 3129 2004 1055 0
2004 20847 3231 2176 1055 0
2005 0925 3352 2297 1035 0
2006 3405.7 3107 2652 1055 0
2007 7142 4048 2993 1055 0
2008 8147 4160 3090 1055 15
2009 39194 4278 3133 1055 90
2010 4033.6 4406 3351 1055 0 4256
2011 4168.1 4556 3501 1055 0 4072
2012 4280.7 4682 3627 1055 0 3912
2013 4396.3 4812 3757 1055 1] 37147
2014 4515.2 4945 3890 1055 0 5150
2015 4643.0 5088 4033 1055 0 5150
2016 4783.1 5245 4150 1455 0 5150
2017 4903.6 5379 4324 1655 1] 5150
2018 5025.8 5317 4462 1655 1] 5150
2019 S153.1 3659 4604 1055 0 5150
2020 52833 5805 4750 1055 5150
Energy Balancc{GWh] High Growth
Year Energy Energy Supnly Export
Forecast Sent Out Kudu Ruacana Epupa lmport
1999 2099.3 2239 0 1055 1184
2000 3469.3 3773 0 1055 2718
2001 4407.2 4824 0 1055 3169
2002 4733.4 5189 2291 1055 1843
2003 4850.7 5321 3866 1055 400
2004 49734 5458 3923 1055 480
2005 522710 5742 4047 1055 640
2006 5697.0 6269 4304 1055 910
207 6154.8 6781 4556 1055 1170
2008 6413.4 7071 4686 1055 1330
2009 6568.7 7245 4760 1055 1430
2010 6739.0 7436 6381 1055 0 1429
2011 6936.5 7657 6602 1655 ] 1153
2012 72541 8012 6957 1055 0 767
2013 7790.2 3613 558 1055 0 159
2014 84313 9331 8276 1055 0 4041
2015 8871.2 9824 8169 1055 0 3514
2(H6 1138 10101 9040 1055 Q 3169
2017 3351.9 10362 9307 1635 4] 2844
2018 95929 10632 9577 1055 0 2507
2019 10091.2 11190 10135 1055 0 1919
2029 10647.4 11313 10758 1655 0 1275
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Fable 9.8 Scenario B Self Sulficiency-Hydro

Encrgy Balance[GWh] Moderate Growth

Year nergy ‘Fotal Supply Export
Forecast -~ | Sent oul Kudu Ruzcana Fpupa {mport

1999 2061.5 2196 0 1055 1141

2000 2495.8 2633 0 1055 1628

2001 2716.5 2930 0 1055 1875

2002 2804.4 3029 1002 1655 972

2003 28940 3129 2074 1055 0

2004 2084.7 3231 276 1055 0

2005 30025 3352 2297 1055 0

2006 3409.7 3707 2652 1055 0

2007 3714.2 4048 20903 1055 0

2008 3814.7 4160 1375 1055 1730 0

2009 3910.4 4278 1493 1055 1730 0

2010 4033.6 4406 1621 1055 1730 0 4546

2011 4168.1 4556 1771 1055 1730 0 4377

2012 42807 4682 1897 1055 1730 0 4217

2013 43963 4812 2027 1055 1730 0 4052

2014 4515.2 4945 2200 1055 1730 0 5149

2015 46430 5088 2303 1055 1730 a 5149

2016 4783.1 5245 2460 1055 1730 0 5039

2017 4903.6 53179 2594 1055 1730 0 4873

2018 5025.8 5517 2732 1055 1730 ] 5150

2019 5153.1 5659 2874 1055 1730 0 5150

2020 $281.3 $805 3020 1655 1730 0 5150

Energy Balance[GWh] Righ Growth

Year Energy Energy Supply Lxport
Vorecast Seni Cul Kudu Ruacana Epupa Import

1999 2009.3 2239 0 1055 1184

2000 3469.3 3773 Q 1055 2718

2001 44072 4824 0 1055 3769

2002 4733.4 5189 2291 1055 1843

2003 4850.7 5321 3866 1055 400

2004 4973.4 5458 3923 1053 480

2005 5227.0 5742 4047 1055 640

2006 5697.0 6269 4304 1055 010

2007 6154.8 6781 4556 1055 1170

2008 6413.4 7071 3860 1055 1730 426

2009 6568.7 7245 1926 1655 1730 534

20 67390 7436 4651 1055 1230 0 1735

2011 6936.5 7657 4872 1055 1730 i 1459

2012 7254.1 8012 5227 1055 1730 0 1073

2013 7790.2 8613 5827 1055 1730 0 466

2014 84313 9331 6546 1055 1730 0 1281

2015 8871.2 0824 7032 1055 1730 0 754

2016 0118.8 1010} 7310 1035 1730 0 411

2017 93519 10352 7577 1055 1730 0 86

2018 9592.9 10632 7847 1055 1730 ) 2815

2019 16091.2 11190 8405 1055 1730 1] 2226

2020 10647.4 11813 9028 1055 1730 0 1582




‘Table 9.9

Scenario C  Business As Usual-Extended Import

Moderate Growih

Encrgy Balance]GWh] -
Year Energy Total Supply - Bxport
Forecast Sent out Kudu Ruacana Fpupa Import
1999 2061.5 2196 0 1055 1141
2000 2495.8 2681 0 1055 1628
2001 27165 2930 0 1055 1875
2002 2804.4 3029 1002 1055 972
2003 28940 3129 2074 1055 0
2004 2984.7 3231 2176 1055 0
2005 3092.5 3352 2297 1055 0
2006 3400.7 3707 2652 1055 0
2007 3714.2 4048 2693 1055 0
2008 3814.7 4160 3000 1055 15
2009 3919.4 4278 3133 1655 90
2010 4033.6 4406 3181 1055 170
2011 4168.1 4556 3211 1055 270
2012 4280.7 4682 3287 1G55 340
2013 4396.3 4812 3337 1655 1730 420
2014 4515.2 4945 3350 1055 1730 500
2015 46430 5088 3443 1055 1730 S90
2016 4783.1 5245 3510 1055 1730 680
2017 4903.6 5379 3564 1055 1730 760
2018 5025.8 5517 3612 1055 1730 850
2019 5153.1 5659 3664 1055 1730 940
2020 52833 58058 3720 1055 1730 1030
Encrgy Balance{GWh] High Growth
Year Lnergy Vnergy Supply Export
Forceasl Sent Gut Kudu Ruacanz Epupa Import
1939 2099.3 2239 0 1055 1184
2000 3469.3 3773 0 1055 2718
2001 44072 4824 1) 1055 3769
2002 47334 5189 2291 1055 1843
2003 4850.7 5321 3866 1055 400
2004 49734 5458 3923 1055 480
2005 52270 5742 4047 1055 540
2006 56970 $269 4304 1055 910
2007 6154.8 6731 4556 1055 1170
2008 6413.4 7071 4686 1055 1330
2002 6568.7 7245 4760 1055 1430
2010 6739.0 7436 4831 1655 1550
2011 6236.5 7657 4912 1055 1690
202 7254.4 8012 5082 1055 1875
2013 77902 8613 5388 1055 2170
2014 8431.3 9331 5756 1055 2520
2015 8871.2 9324 5913 1055 2836
2016 188 10101 5913 1055 3133 -
2017 093519 103562 5913 1053 3394
2018 95922 10632 5913 1055 3664
2019 10091.2 11190 5913 1055 4222
2020 106474 11813 5913 1055 4845
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Table 9.10 Scenario D Business As Usnal-CCGT

Energy Balance{GWh] Meoderale Growth

Ycar Energy Total Supply 1ixport
Forceas! Sent oul Kudu Ruacana Epupa Import

1999 20615 ] 2196 0 105S 1141

2000 '] 2495.8 2683 0 1055 1628

2001 2716.5 2930 0 1055 1875

2002 2804.4 3029 1002 1055 972

2003 2894.0 3129 2074 1055 0

2004 20847 3211 2176 1055 0

2005 3092.5 3352 2207 1055 ]

2006 3409.7 | 37 2652 1055 0

2007 37142 4048 2993 1055 0

2008 38147 4160 3090 1055 15

2009 39194 4278 a3 1055 90

2010 4033.6 4406 3181 1055 170

2011 4168.1 4556 3231 1055 270

2012 4280.7 4682 3287 1055 340

2013 43963 4812 3757 1035 0 3745

2014 4515.2 4945 3890 1055 0 3574

2015 4643.0 S088 4033 1055 ) 3396

2016 4783.1 5248 4190 1055 1] 3200

2017 4903.6 5379 4324 1055 G 3034

2018 5025.8 5517 4462 1055 0 2853

2019 5153.1 3659 4604 1055 0 2085

2020 $5283.3 5805 4750 1055 0 2501

Encrgy Balance[GWh] High Growith

Year Energy Lnergy Supply ' Iixport
Forecasi Sent Out Kudu Ruacana Epupa Tmport

1999 2089.3 2239 0 1055 1184

2000 34693 3173 0 1055 218

2001 4407.2 4824 0 1655 376%

2002 47334 5189 2291 1055 1843

2003 4850.7 5321 3sss - | 1oss 4600

2004 4973.4 5458 3923 1055 480

2005 5227.0 5742 4047 1055 640

2006 5697.0 6269 4304 1053 2t0

2007 6154.8 6781 4556 1055 1170

2008 6413.4 7071 4686 {055 1310

2009 65687 7245 4760 1655 1430

2010 6739.0 7436 4831 1058 1550

2011 6936.5 1657 4912 1055 1690

2012 7254.1 3012 5082 1055 1875

2013 7790.2 8613 7399 1055 159

2014 84313 9331 8003 1055 273

2015 8849.3 9799 8253 1655 516

L2016 2118.8 10101 8374 1055 672

2017 93519 10362 8431 1055 816

2018 95029 10632 8611 1055 966

2019 10091.2 11190 8893 1055 1242

2020 10647.4 11813 9201 1055 1557
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Energy Balance[GWh] Low Growth

Year Energy Energy Peak | Supply L Export
Forecast Send L.oad Kudu Ruacana Bpupa Import (Desira
Out (MW) ble}
1999 2013.0 2149 233 1055
2000 21194 2262 407 1055
2001 | 22019 2354 426 1055
2002 22672 2427 441 1055
2003 2329.7 2497 456 1442 1055 1] -
2004 2391.1 2566 470 1511 1055 0 .
2005 24530 2635 485 1580 | 1055 0 -
2006 25114 2700 499 1645 1055 0 -
2007 2568.1 2764 513 1709 1055 0 -
2008 2614.6 2816 524 i761 1055 Q 1385
2009 266584 2876 538 1821 1655 Q 1300
2010 2723.6 2038 552 1883 1055 0 1243
2011 21920 301s 568 1960 1055 0 1116
2012 28429 2742 581 1687 10655 0 1036
2013 2892.1 3127 593 2072 1055 0 5149
2014 2947.7 3189 607 2134 1058 0 5149
2015 2999.8 3248 619 2193 1055 1] 5149
2016 3051.5 3306 632 2251 1055 0 5149
2017 31015 3362 644 2307 1055 0 5149
2018 518 3418 0656 2363 1055 0 5149
2019 3203.4 3476 668 2421 1055 0 5100
2020 32553 3534 681 2479 1055 D 5020

Total sent out = Encrgy forccast - !OOGWh(non-interconneclcd supplics)
+ 12%(transmission losscs)
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Table 9.11

Scenario E.  Business As Usual-Hydro

_Energy Balance[GWh] Moderale Growth

Year Fnergy Total Supply Lxport
Forecast Sent out Kudo Ruacana Epupa Tmport

1999 2061.5 2196 0 1053 1141

2000 2495.8 2683 0] 1455 1628

2001 27165 2930 0 1055 1875

2002 2804 4 3029 1002 1055 972

2003 28940 3129 20714 1055 0

2004 2084.7 3231 2176 1055 0

2005 30925 3352 2297 1055 o

2006 4097 3707 2652 1055 0

2007 3742 4048 2993 1055 0

2008 3814.7 4160 3000 1055 15

2000 9194 4278 3133 1655 90

2010 4033.6 4406 usi 1055 170

2011 4168.1 4556 3231 1055 270

2012 4280.7 4682 3287 1055 30

2013 4396.3 4812 2027 1655 1730 0 987

2014 4515.2 4945 2200 1055 1730 o 815

2015 4643.0 5088 2303 1055 1730 0 638

2016 4783.1 5245 2460 1055 1730 ) 441

2017 4903.6 5379 2594 1055 1730 0 3341

2018 5025.8 5517 2732 1055 1730 0 3182

2019 5153.1 5659 2574 1055 1730 0 2991

2020 5283.3 5805 3020 105% 1730 0 2808

Energy Balance{GWh] High Growth

Year Energy Encrgy Supply Export
Forecast Sent Qut Kudu Ruacana Ilpupa Import

1999 2099.3 2239 o 1955 1184

2000 3469.3 37713 1] 1058 2718

2001 4407.2 4824 0 1055 3769

2002 47334 5189 2291 1055 1843

2003 4850.7 5321 3866 1055 400

2004 49734 5458 3923 1055 4890

2005 5227.0 5742 4047 1055 640

2006 5697.0 0269 4304 1055 910

2007 6154.8 6781 4556 1055 1170

2008 64134 7071 4686 1055 1330

2009 6568.7 7245 4760 1055 1430

2010 6730.0 7436 4831 1655 1550

2011 6936.5 7657 4912 1655 1690

2012 7254.1 8012 5082 10955 1875

2013 77902 8613 4826 1655 1730 1272

2014 84313 9331 4923 1055 1730 1623

2015 88712 9824 5173 1055 1730 1811

2016 9118.8 10101 5094 1055 1730 2049

2017 9351.9 10362 6911 1055 1730 708

2018 9592.2 10632 7031 1055 1730 873

2019 10021.2 11190 7313 1055 1730 1161

2020 10647.4 11813 7621 1055 1730 1476
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WASHIETFG Uz IHIC. 2RIy B EMNBHEICNUT A28 2002 FEIZIER
A ERAHNT 208D B,

NamPower 12 Eskom & Shell ¥ OIITC Kudu HREHIMT B W84V K #4270
FEHRFORZICHEMNGERL WS, KBTI 2230 X 00 v EIBHIHITIE.
2 ¥ 400kV MRRORBLCE ST R RS v, KhBHTIRRENWY —F 5
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HOLER Do
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K7y o PORAREICELT, Y3 YA BB} 5 2008 FEX T RO
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Flazs 304 A, BIXahE3 285704 D, BICCCGT 1 Zuv 22z d
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9.7 SR

Wi o3 Bicirahizs >0y I ﬁ@%’ﬁ%ﬁrﬁléﬁmﬂa%iﬁﬁt‘i‘% A AR PIE R )
7o ,
FEHEREUT EIRR, NPV, B/C & ¥ 5 (GERZBED.

011 EEMONRAR

AR R AT A L DONREHRROL B TH S,

(1) ariroxigeiai
REAN70Y 22 FPRRBI B0, SRS h L
FNITHBTET BN L OREFIILHRIC X B TH 5. RO RAED
BLEIR MO S, SERAT 5. HIb, Reacama KWJFEWRHIN SO
FEATNINLETMD BERA Y B0 K LBFORRTRMBEH I DN USRI T
LTS

sHillo X L& E Figure 9.1 1T,

AR b YA wri-tcsetl g A

(SLEFE L D S OFS))

(77 i)
3RAPAPY—A
FARY friizset 3 B¢
1997 5¢ 2020 7%

Figure 9.1 AT AR EEW
(EW) |
1. The Economic Internal Ratc of Return (EIRR): The internal rate of return of a

project is defined as thal discount faie which cquates the present values of the
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3

project’s benefits and costs, so that the net preseat vatue is zero.  The decision rule
for the IRR critcrion is: accept the pro;ccl if IRR is greater than or cqual to relevant
discount rate; rejeet if otherwise. Tn the casc of competing projeets, select the pm;cct
with the highest IRR.

Net Present Value (NPV): Net pre:,cm valuc is dcfmcd as the diffcrence bctwun the
present vatucs of project benefits and projoct costs.  The decision rulc for the NPV
criterion is: aceept projects with greater than or equal o O, and reject if otherwise. In
the case of competing projects, select the project with the highest NPV.

Benefit-Cost Ratio (B/C):  The benefit-cost ratio is the ratio of the present vatuu of
gross benefits to the present value of gross costs.  The decision rule is: accept
projects with B/C greater or equal (o 1; seject it otherwise.  In the casc of competing
projects, seteet the project with the highest B/C.

FMEANhB 520V VA ERODEBDTH S,

Sccnario A Self sulficiency-CCGT

Scenario B Sclf sufficiency-Hydropowcer
Scenario C - Business as usval-Extended Import
Scenario D Business as usual-CCGT

Scenario E  Busincss as usual-Hydropower

(2) FEsslidrozdt

a)

m)

VAN

Hem eI hiz 37— 20 HERLMEIRO 5 Blligh gromh®D 7 —
2.1 & UModerate growthDd o — 2 & M8 5.

ﬁh%ﬁ%N(GMWﬂ

=2 -
2010 4 2020 #:
High growth 6,739 10,647
Modcrate growth 4,034 5,283
FLow growth 2,724 3,253
e g o4

R Y — VAT 22— F DN (Wi!lingncss. to pay) Eff5zL.
PO E 35, BRI TIE. 2V DX IRERIR Y
—EZROUBEDOFI ML > TRE 2T < D, LA LTBID LS IilikiH
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FENZ ST X VO A G0 1 — Y —o Y IhEL SO HEs R s INEE
CH Do

4 3 ¥ 7S B CidNampower AR T35 LR R 02 A0 T i
SO F DT D FHMunicipality & U'MRLGHIXMMESEHIC A #1
OFRHEZHTZRENMIOBLEMEERE LT B Municipality®iliid
¥ 414 28.0 ~37.0NcAWRE #5 MunicipalitylZ K > TR > TWb, DS
. Windhock® RSV GHIL29Ne/KWh & 22 > TW Do —Jfiv MRLGH®D
Prepayment /i 38 @ i ffil 34.0Ne/kWh, & /= B RSB~ O M @1327.0~
200Nc/kWhE B 5 TW 5. F 7= A3 %7 I High growth. Moderate
growthB & lLow growth® 377 — X Tlocal Authority. Mining, Industry,
Water. Goverument & parasiatals ¥ 45 VU —HIZHEE LT B,

ZHDED l:Nampowcro)fﬁ’iiﬂ{ff:fﬁkl,l%'-?Ji-ifé'ai{trl\rl%.%-?é%i’é}:% ) 3o
B, 20204F £ CORER MO Ei g MTEK U GEAER S (G
HiKs) 20T 5, BBAFTY IR E LT

A7 A - CAY AT S T & 2 Municipality, Local Authority
Mining. Industry, Water, Government & Parastatats$s X UtForeign®D i Jyihi %2
2 3L 5 & . NamPower @ B 18.0N¢/kWh {Demand Charge:d1.44N$/ 1
/KVA. Energy Price:8Ne/kWh, Load Factor:60%) #ERNIT %o

B ) B AN EEROBRHAGTH H29.0NgkwWhZE PN 4 5,

Table 9.12  {HEURIEO GRS
j007 ey | 2000 SEE s | ARG ER FREG | MdrEsiks
(GWhYIE) (GWhiS5) OwWhii) | B # | (NokWh) (Ne/kWh)
Modcrate growth )
hF T CAY 1643 4716 3180 90% 18 162
15y -- g 113 567 340 10% 20 29
it 1756 5283 3520 1004 19.1
High growth
AFdY— A" 1644 9846 5745 9% 18 16.74
S15 ) — “B 113 801 457 7% 29 203
2t 1757 10647 6202 1004 18.77
Low growth
NF T A 1639 2835 2247 90% 18 162
pilabe ) R | 13 400 257 10% 29 2.9
at 1752 3255 2504 100% 19.1

iF) N$4.6=US$1
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B & T IR High growih® B3N X 4.08USc/kWh (18.77Nc/kWh).
Moderate growth & Low growth® 3 {51 4.15USc/kWh (19.1Ne/kWh) & §
b

c) | rfliﬂiﬂ]fﬂﬁﬁ?

SF VA k> TUETAMIRAIIGT % 5 7 DIINITRS & i U 2.
I RE O R F2.05USRWhIZ SR R b & HITE L TRIA T Ao}
PHA T3 A2.5USc/kWhe L=,

dy XENR
NamPowar® 5 — & 12 X B L ko A dimE o L Cio~1%d iz
>TWAk, BB ToOBRThRIZH L1288 Lz,

(3) $ 2 A PSS

7O0Y e a2 MIEHRBEICEL 28 A B HERSTRBLUE

DRI Bk 5, )

a) RFHIRXL
WO CRITEhAR 70V = 2 L ORYET R b (1997 4E BRI &
IDCRERE, FHFaA P EHW L

Table9.43 7DV P rEEIR N (BHIADL)

(MUS$)
7Oy b Power Station Transmission Line )
400KV Linc 183.6 183.6
CCGT 303 67.0 375.0
Epupa /K J} 440 98.8 539.4
2XGT 154 67.0 221.0

b) TVl br547

BYRIIC L oC7n Y e 2 b 54 7HRRBN,. CZCRUTOEBD
R U7z,

R . 25141
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CCGT,2xGT : 204
Epupa i 5048

W > T 2020 LR O TR i1 B ST 5
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Lo

REERR : 18%
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ERRINIE S v ¥ ¥
CCCTB L UGTOB, B A MDA HAMEHEMEE L, B
HERERR E g 2728, HIFECHEa Ui,
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¢) HAAME |
Eskom”®> & ORMHAMBHELIHY2.20S/KWhC S DA, & CCREEHNG
#i¥ LC. Fim power % 4:[1}1,740GWh (Dry Scason: 220MW X 3,000h =
660GWh, Wet Scason: 360MW X 3,000k = 1,080GWhy%Ra: U, # AT i
KEXorBZbl Ui

1997~2005 4 1 1.16USc/kWh (1,740GWh F'T)
2.88USc/kWh {1,740GWh LL 1)

2006~2015 4 : 2.5USc/kWh

2016 4EAFE  © 3.0USc/kWh

) ZOMOKFI2L
Epupak 170 ¥ 2 ¥ FCIAS AR K B DR X b B XU
HFHROWIC L ABAMAON R ENELSND. BpupaKiT 0 Y
=7 bESVR—F (199749}) THEEhTWHING EBRHIA b L
L ridoFiedt Lz,

2. AKEHZ L2 THoBIEZ 266MUSS RV MIMA 5
b. BUENAOEHDDZ 03IMUSS ZHHED O&M A MIMIZ D

(4) Hslkohti
PIAOBSEMENBLIO 7D 22 botERIZE > TERhZFh R >TH
b, FIEFHOBRN 7Y 27 bOHAOEETINIMI 25— dlloh
T3, LMo CHiEoiBE g cH oM. FILTOML2 ~ 3 4D
MITORFADMILE ~ NBTCHBELTWEI . FEMEHED 7 7 ) hiklHT
oHh7ov e PZBVCH, FAROBSTIIE—IZ el b e LT
WBPAMNBNZ R EPSHIEE 0% LT D,

972 RIFUIDOEERSN

PLED SRS &4 F Y A D Moderate growth & High growth @ 0 77—
oW Tab Lz,

ZOY. EIRRIZ Y F VA BERE, High growth D7 2RI BT 18%8L L X %2
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growth D4 —AMD EIRR MEie THIKKPEHBIA High growth IS L 72 qbii 7%
STNBZ L, HHOHBUMEFHC S A AN INWS R ENRNCHEL &
HEsz S b,

#3F VARIOBHNECIS 3 VA BERFIBIKRFORITEEH b PTH
F A CEDIUTFIHUEEITH D, LALYFIUA C & D DRKILEVRL
AEGRREHNFAROE EW I TH b,

3304 C D otbs. BIAKGERD N OARHNOBLISGE T YA D
Ih bty VA TCH L.

3 A D OALFEHRIE C I, 2020 4% I Bskom ¥ HA S HISUHB O
¥ LTI 26.6MUSS (125MN$)= (584MUSS (C” 1,232MUS$— “D” 648MUSS)
/22 48) &7 Be ThiX 1996 O PR E DK TE 10IMNS £ I PRI R TLE
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Fh YA DX CCCT DOREL Kudu A SDOHAEBKHET2H0CH D, [HA
PMOAMEHE WS EE»S B2 F YA C XD BICHENIZH 5. Kudu HADE
FEIC X D, BUIEI—Y U 4 L UTHAR 5.8 MUSS (CCGT @A AREHHT -
46MUSS X 12.5%) OF RN B EER T 2 M TE. »pOoUHH (Kudu 1PP
Consortium) DS OBREHH AL D,

L D AORIIEBNTIE. KARBBOBAIL Y — K24 LD ~ 10THEH
CCGT OB 2 ~ 25 EQVY—KZ £ ATHHT L HSETHIHIG U/ BRI
BIRNTE B RYEEMT2RUNH 5,

HBEFCILSF U A DO Low growth D — R DWW T ORERTEIRIR B ML
Moderate & Low growth @333 Moderate £ High growth AR S 722,
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Table 9.14 &>V ﬁ@&iiﬁﬁ}ﬁ

Scenarios _Self Sufficiency Business As Usual
Indicators A-CCGT B-Hydro C-lmport | D-CCGT _E-Hydro
NPV High 282.1 168.6 305.6 301.4 260.7
(MUS$) Moderate -353 -141.8 -11.3 34 -40.6
Low . - - -89.0 -
B/C Righ 1.22 1.12 1.26 1.26 1,22
Moderate 0.97 0.88 0.99 1.00 0.95
Low - - - 0.89 -
EIRR High 18.7 14.0 20.3 19.9 8.3
(%) Moderate 3.9 6.7 9.6 10.1 8.7
low | - - - 6.5 -

PLEDT S F Y A @ High growth OFHRES % Table 9.16 ~ 920 12539

973 AT

LROREFAPORR, BIHCH B High growth OF —RZOWTURIER T %17
oo 70V x 7 MU AHEINEZORMELLTFO LS IZALELTHT,
(1) WHHEOK |
BB ERBETRNIX D 10%E 1= Moderate D -~ A2 E N LG

(2) B2 Fogin

XN TWA70P 2 bR PHAMEE2AFXD 10%F T4 20%HI1
U8y

(3) CCGT ® 0&M 1A F B X UEE M oMM

CCGT @ O&M 1A P BX B MM IR LD 10%F 2 20%0ML
. DDA b RIS RA L B

BLE DAY L BIRIE T ORTHE Table 9.15 177
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Table9.15 High Growth D& > 7 1) F ORIE M

EIRR
BEaAr |BE2 A Jo&aMaR b lo&MIXE B2 A H:( }Qﬁ:)zzbé:
+10% +20% LR 0% [ R 200 [0&M2 A JOEMT AT

BEITHEYY | BIUBEIG
+10% +20%%

YUt A 17.2% 15.8% 17.7% 16.6% 16.2% 13.8%
WHBEN -10% 11.9% 10.8% 12.1% 10.9% 10.8% B.7%
#H 1 & F Moderate D - 73% ’ * * # *
r—RAETHKT

¥+U4 B 13.1% 123% 13.3% 12.5% 12.3% 10.8%%
AEHTEL 10% 9.1% 8.4% 9.0% 8.2% 8.3% 6.9%
#H1FEModerate D 5.8% * + * * *
F—AETCHY

>4yd C 18.8% 17.7% 19.3¢% 18.4% 18.1% 16.1%
mHTEN -10% 13.4% 12.5% 13.5% 12.6% 12.5% 10.8%
# 1 3 F Moderate 13% + * + * *
r—AECIT

LY+ D 18.8% 17.5% 19.3% 184% 17.9% 15.9%
BNTEN -10% 13.2% 12.2% 13.4% 12.4% 12.3% 10.3%
N g% Moderate D 8.9% * * * * *
y—AETCHT

¥FY4 B 18.0% 16.1% 17.5% 17.5% 16.3% 14.5%
WHHBEN 0% 11.8% 11.0% 11.8% 11.0% 11.0% 9.5%
% 3 E Moderate D 7.6% * * * d *
F—RAECEF

1) k2 otroh ok pEN X h A LSRN RE L.

P OES,. BIRR DT —FAEVOREHTEMFLEBGTCH D - Jis
B 1 R b A 205688 ML T HR/AFZEN LI b chhid, > F YA B ZERE EIRR
it 1050 DRI N D, $EBEBEMEDSRITHIE, BAD AL L 0&M 34
CBLUBRERRZAZN 0L —X ¢, YT UA B BERREMRDI T
AR TCHDENZ Do

A5 F U € BV I A D RIEEN 104K T L, K 0&M DR+ B
X wﬁm?w%n%_n 20MMLESGTCE 7Y <2 MIRETH S,
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2.8

9.8.1

19 RRHE & B
RRAE

HITIOEEH MR ORUSER LY 3 V4 D @ High growth O — 220 T, [HA
il co7uy 2 FaX PRI RYIRNHE EHGE U,

(1Y 7y« bR}

IV ADOTOY =2 i 400k LR IA P E CCGT AR M SIE-T

Who

WIRUREST 2 2 M USH)ZTHA Bk 2189 2 - 0. BRI 2 50 (TR
W LT 2O s%% F U, RN oWETBIR & OF & TN

MHE L,
Table921 ¥F V& “D* o7ny =2 braR b
400kV Transmission Linc CCGT
4 S ¥ | T b W1
(MUS$) (MN$) (MUS$) (MN$)
ayl bR - 20T 174.42 40.1 318.75 73.3
bR M T - 42.2 . 258.8
it (atb) 174.42 82.3 318.75 3324
Al (MN$) 884.6 1,798.4
iE) L RS 1997 MR CHEAS L =,

2. =L — b N34.6=USS1.0

(2) 7nv <y | DU

70y 2 bORBILTHE IS Y T Kokerboom 7 5 Auas T O 400kV
WA 2000 4E 5 HESEE. 7 CCGT & 2 iEfifgid 2002 5B LU 2013 4
KB TE T D,

Table9.22 ¥ 3}

(MNS$)
1997 | 1998 | 1999 | 2000 [ 001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2000 | 2010
b ﬁff;;snﬁss{m 2212 4422 221.2} 160.6] 160.6
2) CCGT 738.6 738.6]
Total 00| 2212] 4122 2212] 290.2] 899.2] 00l 00| o00] 00l o0l 00] 0ol oo
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2011 2012|2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

1) Transmission

. 160.6| 160.6
line
2) CCGT 738.0] 738.6
Total 0.0{899.21899.2( 00} 00} 0.0 00! 0.0 00 00

982 MEBMHFORREKHE
MBS OGHERA 2 ) I v PRGN L olliEic L > TROEB YN Lz,

(1) dafohs
a) BNZERE)IN :
IRCAEN B TR MT L kT H D

b) AR -
NamPower 8 A THE ST EN L T 5 HAE € 3 5 17.93N¢/kWh
(3.89USc/kWh) & L=,
(2)
a)  KRKYY
7 2B THI 19974 RS T S.0Nc/kwh & Uz,

b) O&MIZH

O&MTT A MEIBFINZ M T B4EHZ1 2 | (Fixed Cost + Variable Cost)&
LCROHEEEN L,

AR : 1.8%
CCGT, 2 x GT T 55%
Epupa K Jj T 05%

c) AR A
Eskom® 5 QWA H B FOL B Y TH .

1997~2005 4I: . 5.5N¢/xkWh (1,740GWh X C)
13.5Nc/kWh (1,740GWh LA |)

2006~2015 4§ :  11.8Nc/kWh

2016 4 LAB% : 14.INc/kWh
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d)

£)

h)

LT Y
NamPower S8 LT 81/ 50 (Sraight Line Method) & LT, T
MAER e Ui,

R T 254

WA I v 204

oA sREs S B &
o Ah¥i®

A7y cd bOUEBI LB LT AU GOR Y AN S O RN
AZMLEL, it AhWR2RoBY L L,

FeER IR : o 204E {55 SIEMERE)

©F s 6%/ (US§—2)

NamPowerMH A OERTE D BRIED3s%E Lz,

P
HSEPEAIRR 2 nloEicshs Tt E BB CHE LU=,

rABE

BEOPYTIHNEGH (20%) A4 7b—Yay (K18 ~ 9%) IS E
BIEZEI10%E L.

BN, BT 7 DA TR EskomCEH{EOEIE MH D, F-ED TlXEskom
DB PR GE YIS L IO ENH 5, BlfiEskomiz Z W& %
ho Tz, Eskom@k))ﬁéiﬁﬁﬁﬂ)k-’iﬂiﬁﬂéﬁﬁiﬂﬁéﬁﬁi&'?ﬁ3’35721: <. BEEI
DBMINEE >TL B TH S LTPRNEND ., Tho OLBOTELL 2
OO LIX S o P i A, DT hEkomD BLEHGEHIL
HF AGEEE LY 235360 HENS . F 72 Kudu AN
ZepR e O A GG TFRirm powar DT Kuud D E T £ P DA
FNBIAYCH S
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%83 MEStTveav0O-

pLofifiEfolicATOS e b (VYA DO High Growth D5 —2) DM
i B o 8. IMEMABNGER (FIRR) 14 18.2%2 12/ (Table 9.23),

B, 7oY ey FOEYAE NamPower & LTAZDY =2 PO T L ¥
Dtk 2 Lz (Table 9.24 33 L UF Table 9.25).

Z OPIGETIE. 1998 4 ~ 2002 AEICBHEE T BRFITR b O BSBUISED S
DI ATIGY Uy 1S%IAOHIEE Ui. 2012 ~ 2013 SEQORPHIN T 5TIET
HTRMNEBREDIHERM A ¢ 20T, BV bo 20%& 5405 O FYHfT AR
BNCAHEIME L .

ZOA, MBS ACRR TR 2020 iR E C LS BLEDRERR S D,
$ . HPENIPR (ROD) 12ifh 20~3070RMNE 5 T L H 6 IMEIIC btk
e B R/ = A e

ROL, Y AZCREHTHE T ¥ OWMBIREIB L F Ot RN CRINL L,

RS (ROT: %) = SRR + (IR AR+ OICEEAR)
BACARGRRED () = FryvdavzRb—Yary + QeREHHE RN

984 HOEE

Kudu CCGT 78 Y = & MIIBAERLY 400MUSSD ) I ¥ P RAOTOP 2 7 +CH
b, ZOPCOFEIRLENBCH B, =FX—11H (EZ7F) B2EDLD
I, RRIRPRDUAZOBNZRHL TS, TRt 79~ A7 LD
&, FGHoOURE. Ao E UL KB ROLBITHEHIT LT 5,
LERHREFANEREDSHEIh I ERAAM Y, 2hd iz, #IZK
1PP(Independent Power Produccr) & W o 7z 2D RisioshBsLEch s, |

NamPower b Kudu 71 Y = 7 ML T Eskom, Sheli Power, National Power UK
EAPP AITOW TR, B, @R, MR Yizon T
B THIAINZTONRETNTHS.

AF AL, NamPower OEEFEI v V2, £h6DaA b @’lﬁ'ﬁliwi‘ﬁ}lim'@%
B JICA HAMCBIGAT E 20w ERITelia hiz, H-THERELRR
FIHSIAIHE DWW T F S E7BIE Wi 2 2 BIRAWRECH o o Lo Tk 983
WHERF Y v a2 707705 x 7 bOIFEERE R NamPower & Lz h8, i
T 4ED NamPower & 1IPP 4 -~ Z & CRUWEE M FNIZ AR K Z R e libh b,
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909 IRAHKOHE
9.9.1 MEXRBROIGE

%su?ﬁh%MTmmmoﬁﬁt%wﬁm\mﬁmﬁm\wm&wﬁﬁm%\m
B o p - MRFE 220k & 330kV R THIEEI (W 5,

S OTIHEAI I 400kV RAHABAX NS T LITH 2T D, 2020 YL
i BB D b AL N B AR BRI~ B,

(1) AR

F 3 UPCHSHISES NS L ERRO DI Kude FAHTH BT LIS,
SR O RAITEAF 3 EPANARERIRT 2 AS RENL 105, Kudu b
AH O & 2 ORBROEHEIIBIAL T ORD Th 5.

Kudu D) HEHER
MWy Kudu-Kokerboom
750 400V — 1 circuit
1250 400KV — 2 circuit
1500 400kV — 2 circuit
2250 400kV - 3 circuit

{2) ESKOM & Dk

NamPower & ESKOM Z i d 358 OMGEIL. NamPower FEE DRI
BIIFTREMAXL, Jhit ESKOM O LB ZGHMNH7 7 VA 0dHz
STWBESIZ, MABORAR NONEN I, REoMUL 1 EUT 55
[ESTAd < 998

NamPower @ Kokerboom & ESKOM @ Aries % 5 3UdL5R3M 1999 'x'li_t:‘jﬁfﬁﬁ“
BT CHDe Kudu FEATO NI BILE X 1 ESKOM ~O#il} - AOKERC X
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J1E2062MWE Lz, S OFRERNE S &I NamPower UL ) & Eskom
25O (F 28I 12k > RIS Y AEE Do

Wtk fif @ P93 % 45} i % Table 6.28-Namibia ch.ional Elccirical Encrgy
Forecast{High Forecasy® & &I T L, 220kVEMFOHE L LTRIL
1o

by RIMEIR

FHME. BEER. BRAB Lo AR AN T -2 B,
NamPowcrD .

"power System Data-Base" (Nov.1996) £ X TF "Swawck-System Expansion for
19962006 %2 B E I L TR Lze 2 h 607 — 1320059 £ C Ot mis}
THH., ThE00TEORMMEE LTHES TP LR S 525
A0OKVTHE O RO H S L LRSI L LTy birne 45
ni,

<) HlEAEGE

SCEEEHY CRIBEROMERoOBERRA L, ZoMihid, Ko
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N RN L XE3PREL >TNWAI s, REEfilio~x -
YELTRRLTBLEBISAIHIVTNW S,

(2) Ao

ARIRSRE LTHY F A ORNERE Figure 92 - 9610, Xl
Y & D OYENE & 45T Generator swing curve % Figure 9.7 - 9.8 i ZhZ i g,
LRI R O 2 MO W T — F R,
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E— F 1 @ Swing curve % Figuee 9.7 {257, Kudu DM 1500MW OB,
Kudu FEHHEEE 1 BERICRUR L /= Eskom RO ST L RIS Lag 47.11 18D
5 Lead 3148 BEDWIN TN L TH b, WriEMdtiiah s,

T—F 2 O Swing curve % Figure 98 {239, O 5 71k Kudu O
L,260MW OB TH 5. 11D 1,500MW DU Kude FEADEABEM S 20 ¢,
30G OAELICA S BLUE TN 2 R 550 1,260MW DRI E e o =,
FRMANOL AW K o TSR T 205, —BIZIZ 306G & 106
YOI 1 13~14 OHIHCH B, O LHH 3OGRC 2L 1,2600MW
3. 19G-RC DAFZH LTI 1,600~ 1,700MW D iSHANE R TE 20D
T, Kudu DHJ7 1,500MW i 400kV-2 [0]§5 (Kudu-Kokerboom) ¢ 25 1EIXHELY
XhaEWnWisb,

MO EIY o Iz 2205V T ONTE, RO, s.v.ec oA
T XDV LR O&GHE NamPower @ Design criterion V8- THEd
LHIEREGT 5.
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2 72 . GES ANG GEN. 3 .06 0.00 0.00
81 1 -m GKD ANG GEN. G 67.74 -7€.82 -41.91
8 : : :
o
o i } ;
* H ; :
g’ ;
3 H i :
S-L,/jf % é E\ E / é
5‘_5.. ............ ;, ........... frommenanaens Fasnasnanan g ---------------------- Jesremminans fearanrrcanes ; '\_i_/' ..... :
8] :
%'-, T T ] i ¥ T i ; ;

}
.00 2.56 1.02 1.50 2.8 2.58 23.90 3.58 4.60 4.58 5.80
' TIME (SEC)
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8.10 FHEIRATFLMET ) FOG
9.10.1 E#

2020 ECORMIZBWT NamPower 7V v ROFHAIS X5 AL L UCHERN
WEZLNRABOIIRO IRULIERIN TV,

s Eskom & O LI\ 400kV XHLE R
o Kudu HR2Z{I3 5380
s Cunence M Fiie B 5K0RE

Y 0F
DO 5D F A TR L. HiMEFHRGEMEiTiz o, ChaldZhzho
FOH ETONRAP I w72 E LT lcast cost solution ZHIK 4T 2D TH S,

e Scepario A Scif sufficiency - CCGY

e Scenario B Sclf sufficicncy - Hydropower

+  Scenario C - Business as usual - Extended Import
«  Sccnario D Business as usual - CCGT

«  Scenatic B Business as uswal - Hydropower

Self sufficicncy scenario IX, 2010 4FE Tl Y~ 20— RD 100%, LANVYX—-HED
75% % HNBHE LT A2 L0 S T AN Y B UM ES > -3 OTH B,
Busincss as usual scenario i S O SE NN RIGHEOLRMNLEDR > 720D TH
5o

LIPIEN OB

WL oREN 6 5t (EIRETED) 1243 3 High growth case O AKHEIC
WU BRBEHEE N, #2S L KE—2RZ, 15 High growh OFZEIC
HLUTHGEDPHASZOBREIZHOFUTITCH B EELE, TR T
NamPower QR THH D, LR NX—FIRIZWS E— I8 10000MREid
OREM S LWAE -2 2T CH B LRI R ECH B, RO
2008 AL CIHNINIB OAR L UTHIN Uz, %3 F YA ICHIT 2 BIMESINO --%
% Tablc 9.26 [277 T,
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‘Table 9.26

Summary of Additions of Supply Facilitics

Self Sufficlency

conario Business As Usual

Year A-CCGT B - Hydro C - Import . CCGT E - Hydro
1999 £00kV line-1 400kV line-1 400KV linc-1 400KV line-1 400k V line-1

Aries-Koker. Aries-Koker. Aries-Koker. Arics-Koker. Aries-Koker.
2000 400kV tine-1 400k V line-1 400kV line-1 400k V line-1 400KV line-1

Koker.-Auas Koker.-Auas Koker.-Auas Koker.-Auas Koker.-Auas
2002 CCGT-1 CCGT-1 CCGT-§ COGT-1 CCGT-1
2008 Fpupa flydro
2010 CCGT-2 2xG1)
2013 CCGT-2 Lpupa Hydro
2014 CCGT-3 Configurate  to | 400kV linc-2

CCGT-2
2017 (2xGH
2018 (2xG1)
Note: The additions are to be completed by May of the year.

400kV 3R

400KV MIF 7Y =2 MEHF 7 ) AD Aries B H S Windhock W< O Auas
SAT E 5 900km 1 FIELERMOIER L AT OFRE L. I 1UNE Aries £
A B Keetmanshoop X < @ Kokerboom ZSHHT £ C DR (3 450km) + 20 21X
Kokerboom ZEHIAT A & Auvas £ £ COMEE (W 450km) DRRTH 5.
D—FHA4 L 300
Re¥Ei 209.2 MUSS, AR L BRI &2

CCGY

CCGT IR Er (HRKEIAHE 1300°CHY) WREINY 750 MW C. FRdh. EhiRRe
$E. BLEYEICEARY A 2Vl EIE > T b,

y—kEL N 28HH
b A e 406 MUS$, KB RRRIFEG

Epupa

Bpupa b Cuncne FHiAS) 23HAID -2 TH B, ZTDINIIE 360 MW, Enfiesilit
J)EE 1730 GWh T3 %o FEFHABIIFEHRTED R Epupa IZ DWW T o 7z,

Yy—k&yA4h  9~v104
FERTH 695 MUSS, KT L AR DA 213
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TR OB
NamPower {3 Eskom & @ 400kV MFHOPZYGL U, REEAS—F L. JE
ANORME. BB LA BHBIEU 2 /28 2002 IR/ L2 L T 5,
400KV HiF 2 SHROAUE T )L X~ FGEIUSE T < OB R hidl 5
I KNG RNY— Y 4 ARSHEET . ThbDIEMS CCOTIEY
FOAIGBLTHE ORI MR TH BN, S RNERTCbHBLHR D,

R AR e 0 R

mhﬂﬁ9%UﬁBuﬁur2m8¢mmh%ﬁm®%ﬁﬂmﬁﬁﬁ%mmﬁmf
HY, KNFEHLFTUA LBV T 2013 SEARKOBBEMNKN ELEE T HMHIT
Hbo 2ODONERANFEHINZWITLCEST 22 LMD L > UMK
ETXBL, VAX—THb. TRNF—[rYF VA 2020 FEOHRGMIC, S
TBHHLF IAITHE LT 406 MUSSDEMO R bR LEL T 5,

FEGT T

D 52O F VA DEFIBIERRMN T 2 DEH 217272, High
growth % M#r— 2 ¥ L. Moderate growth #8E -2 LCHERMNTEITH 1=,
CCGT HFFH Y T VA DO Low gromh I DNWCH S FIRFHREIZTIIIL .

Z OREE (Table 9.27127397) 1X. High growth case ik EIRR I F 3 E P OB
MERBEEI RS 1% FETeHh b, FHMNICIIVThORBNiETCH D, RHITCHTBL
AV FUA C L CCOTHHEY I VA D LI ZORIEOMTIITIWFIEICEN T
HBLWVZ D, moderate growth case TIX I VA D AR O ENTH S, AN
YFVADABENTNS, KNUFINS T D4 BEEFRENDRE B,

%ﬁ%EmMQmémMmegmmhmmfﬁEmRu\9%Uﬂbé%§m?
NG 10%LLFCH B, ZNIEENEIHHA High growth case IWHILTHNADTC, H D
PO PR TR 2. T2 2008 R XA OMITH E DI L WEH
EloThb, ChAEEHEMNO 22 8H256N0%,
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Table 927 737V 3 ORERSH

Scenarios Self Sulficicacy Business As Usual
Indicators A-CCGY B - Hydro C - Imporl D - CCGT Ii - lydro
NPY Iigh 282.1 168.7 305.6 3014 266.7
(MUSS) Moderate -35.3 -141.8 -11.3 34 -40.6
Low - - - -89.0 -
B/C High 1.22 .12 1.20 1.26 1.22
Medcrate 097 .88 0.99 1.00 0.95
Low - - - 0.89 -
EIRR High ' 18.7 14.0 20.3 19.9 183
(%) Moderate 89 6.7 9.6 10.1 8.7
l.ow - - - 6.5 -

9102 HIFUFORE

CCGT BRIV F YA DI, WP ZUhDS0®BHMAY T IA ¢ LB, KD
EABRICHAT, FICPEBTZARNICHT 22 MUNDORINTCH DT
EHHWILT.

High growth case CI& 5 2D ¥ F Y A 5§~ ULHMREFRMILBIRETH b,
S INTEE LTV B, KOS Y T ) A BIZSERENE 5. FPHERMECEINL
J= Willingness to pay @ 3.7 USc/kWh i NamPower D3EIBAIUICH b | HIER TR
DAETH D. INTHEFHIH LW LILTFHIRETH D,

LA LEMS. Moderate growth case TIIFEFHRBUI DRI AIRICF 50 #5500
WHEBIETH BOIE CCOTHFH VTV ADDORTCH 5. kIl F VA Bk
H<. Low growth @ CCGT $87FUAD LD I LI, ThBNol &Tl
HDHH. NamPower OWAIZHZ DDA #2132 FEFHE LW, TR EUNEEOREED
DA 5 7 2V ETRIC R i hUE R 5 b, RAMGRIIBIF DY £ 32 71k
IO 7L ¥, AHEROERESKEUCHRBIZID LD WS, 0
MOV TY— KL AWK 7OY 22 PRERICY AN —TH L,

EhAkNh70Y ey MIGHORSY, X MU Y ARRKONITOJEANTSS
s 7Y I LOMTREBLNS LT, FRAbitt), SERRIGEMNIE 4 < IR AR O
ficdh s, '

'ﬁﬁvfuﬁntau\H@ummhmmtﬁmTMﬂﬂﬁE&%ﬁzmrmmm%
B 2020 120 709G MT A, —AAUHMA Y T U A CIE 2020 SEI2E) 37%C
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&6ﬂwwaw§mﬁ?%UﬁDaETH1$W¥—H§V2®HﬁE%$ﬁmm
IED 220%H 5 2020 FICIX 80%E1. A U4 CCid 2020 SLIZIE 60% T2 B,

2DDILF VA A L BRINOT RN X—BIEOIE : ©—2 10— kD 100%,
ERANF-ED T5%EGRISEIRCE DM, BEHABUIAEZ (LD, CCOT FHY
FOADEYFVFALBIZRBRLUTE K OIR FEMRLADS, LAY T
D4 CHZIEE U TRARVEIL, High growth case CLRITITIEY, Moderate growth case €
ENTB D, PoBCKIED- DEBEINTE S, Y FUADIRHSHRERRIE,
PO IGEERI N T AMAL 20H 3 BEE AL TEXA LV VKTRMNT S L
NTCEBEERL D,

F I EPHACHMIR IS 2 o WO T, EHORINLENE} S B ky,
LG EARR BN CoBHOMNcEH 2 2 LBV, L. 2020 U RKD
Lq LRI 2 R 3 2 8D H S

Table 9.28 Degree of Scif Sulliciency (High Growth) (%)
Sceparios Selt Sufficiency Business As Usual
A - CCGT B - Hydro C-lmport | D-CCGT 1L - Hydro
Capacily Balance -
Year 2001 0 0 0 H 0
2005 78 78 78 8 78
2010 100 100 59 59 59
2015 104 100 45 89 63
2020 100 100 37 3 76
Encrgy Balance
Year 2001 22 22 22 22 22
2005 89 89 89 89 89
2010 100 100 79 79 80
2015 106) 100 71 95 82
2020 10D 100 59 87 88

.11 - F - RIBORHBRMNEE

T IETIEBT 2{TROFERMMN NS T 578, BliMICEREDREFENDH D,
BHIFNIC O 7L Y FU—CRANNHRERRCE DL NI CIRMTCELZ DL LT,
AFAOHIE T 5 CCGT ¥EHi s+ V4 DEBHBFHEIHE DL Uiz, NamPower
MAGT DX, H BV NamPower MZDVYR P — 75 W Ca T iiibiog
Fhdh, MG HRIRR D ARl RO METsiE £ L. BETII
oS E, - MAERTARENAF - LAOHETTRIZ U (Tabke 9.29 ),
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S ik L 2 BT ROPEE . BRI S 0 YU 23T 2020 i E
TITH 1,600MUSS L 72 % (Table 9.30 Z11),

AGHHRHET B & &, mANX-EORHEHUTS 2K 2 Table 931 {2759,
v — 27 o— BRI 2020 R H DS HEUCELRWHL Z ORINRAHRTEH
ORIBRIL RN 72 F VA RIBUTCRE L ZALX—11(FF 7 )b T oLt
FAREDNS U ARERTAELLTIBY, FFPATCSIRNCHDLL GRS, W)
AEERRE, ChCEDPAB SNARGERO VT VYRT A v I/ —AEHELH
h3 GDP IR E 3.5%, BRTiERE GDP @ 0.2%k i, HAELEKRE 655k
hEid, Figue 6.13 3% M/ BGRIQMEOH LI I EPHIRIARILTE
D, PG DV TWANARKRLTED. SO HEEZ WD RNT

Goverament’s intention & LTV 5,

AN LI R AR D A AR & BUAL AL L SlloRic b
BB L (Figure 9.9~9.12) o
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'Table 9.29 Expansion Plans in Primary Network

| Terms/Year | Power stations Transmission lincs Substations Remarks
Shori term Refer to
{1997~2001) Figure 9.10
1997 132 kV, lcet  Ruakana
1598 ~ Qkatope 235 km Ruacana
330/132 kV,1x30 Mva
220kV, 2cct Harib Harib
~ Haib mine, 66 km 220 kV Bus Section Bay
Haib minc
220/11, 3 x 90 MvaA
195¢ 400 kV, 1cet Kokerboom
RSA border~Koker- 400/220kV,2x315 Mva
Boom 270 km 400 kV Reactors
220 KV, (1+2) cet 5 x 100 Mvar
Auas~Van Eck 31 km
2000 40 kV, 1cct Auas .
Koker boom~ Auas 400/220kV, 2x315 MvA
455 km 2207132 kV, 2x40 Mva
132 kV, tect 220/66 kV, 2x 40 MvaA
Auas~Gobabis 170km | 400 kV Reactors
2 x 100 Mvar
Gobabis
o 132/66kV, 1x20 mva
Middle term Refer to
(2002~2006) Figurc 9.11
2002 Kudy CCGT 400 kV, i ¢t
Blook 1 Kudu PS~ Kokerboom,
o 750 MW 350 km
2005 400 kV, 1 cct Gerus
Auas~Gerus, 240 km | 400/220 kV, 1x315 mva | Walmund
220 kV, 1 cci Walmund Substation is
Van Eck-~Dune~ 220/66 kV, 1 x 90 mva | proposcd by
Walmund, 272 km JICA.
Long term Refer to
(2007~2020) | 2013 Figure 9.12
Kudu CCGT [ 400kV, | cat Kokerboom
Block 2 Kudu PS~Kokerhoom | 400/220 KV, 1x315 mva | 3 substations
TS50 MW 350 km | Gerus on the feft
400/220 XV, 1x315MvA | column are
Walmund proposcd by
220/66 kV, 4 x 90 mva | JICA.
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Table 9.3¢ Investment for Fulure System Expansion

- (MUSS$)
Yerny/ ) @ (3) €)] (OHZHI)
Year Gener’n | Trans.line | Substat’n Dristribution Total Remarks
Nampower | MME | Sub-total N
Short Term (1997-2001)
1997 1.28 5.57 6.27 11.84 10.12
1998 52.84 13.49 6.11 6.53 12.64 78.97
1999 109,87 14.96 6.64 6.78 13.42 138.25
2000 76.19 872 717 7.04 14.21 99.12
2001 167.00 36.00 1.70 7.30 15.00 21800
Sub Total 167.00 282.18 3717 33.19 33.92 67.11 $53.46{(D
Middle Term (2002-2006) 7.96
2002 167.00 3500 8.63 7.91 15.87 218.87
2003 973 828 16.91 1691
2004 28.80 1.39 973 8.67 15.40 48.59
2008 4784 2.55 073 9208 18.81 69.20
2006 45,78 250 19.23 1923
SubTotal] 16700 112.64 394 4344 2 37280|@
Long Term (2007-2020)
2012 167.00 36.00
2013 167.00 36.00 9291
Sub Total|  33400] 7200 1020 iigs| 18849 28140 T w160|®
%‘:"‘ 663.00| 46682  si3t 265.85| 43773 1,623 86| DHEHO
Note: 1. Estimatc is bascd on 1996 price and an exchange rate of 4.52 N§/US$.
2. Costof Kudu CCGT is cstimated by JICA Team.

Table 9.31 Degree of Achievement of Targets

Achieved Percenlage }%)— ]
ftem Target 2000 | 2006 | 2000 | 2020
Sch Sufficiency of Supply
Capacity Balance 106G 9 by 2010 0 29 59 73
Encrgy Balance 75 % by 2010 22 85 79 87
Rural Electrification
Rural Houscholds 25 % by 2010 12 17 20 32
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‘Fable 10.1 Key Environmental Legislation of Namibia

1. Resource Conservation and Exploitation

Walter Act (No.54 of 1956) .

Artesian Water Control Ordinance (No.35 of 1955)

Forest Act (No.72 of1968)

Preservation of Forests and Trees Ordinance (No.37 of1952)
Nature Conscivation Ordinance (No.4 of 1975)

Mincrals (Prospecting and Mining) Act (No.33 of 1992}
Peiroleum (Exploration and Production) Act (No.3 of 1991)
Sca Fisherics Act (No.29 of 1992)

Foreign Investment Act (No.96 of 1990)

2. Pollution Conirol and Wasic Management

* Hazardous Substances Ordinance (No.14 of 1974)

* Atmospheric Poilution Prevention Ordinance (No.11 of 1976)
Fertilizers, Farm Feeds, Agricultural Remedies and Stock Remedies Act

(No.36 of 1947)

Nuclcar Instalations (Licensing and Security) Act (No.43 of 1963)
Atomic Encrgy Acl (No.90 of 1967)
Public Health Act {No. 36 of 1919}
Agricultural Pests Act (No. 3 of 1973)

* & o @

3. Land and Marinc Matters

Territorial Sca and Exclusive Economic Zonc of Namibia (No. 3 of 1990)

Sca Shore Ordinance (No. 37 of 1958)

Soil Canservation Act (No. 76 of 1969)

Mountain Catchment Area Act (No. 6 of 1970)

Agriculture (Commercial ) Land Reform Act (No. 6 of 1995)

Township and Division of Land Ordinance No.11 of 1963 as amended by
the Townships and Division of Land Amendmcent Act (No. 28 of 1992)

Sub-divisien of Agricultural Land Act (No. 70 of 1970)

* Fencing Proclamation (No. 57 of 1921)

» National Monuments Council Act (No. 76 of 1969)

* ® & & » &

4. Workplace

» Labor Act (No. 6 of 1992)
Workien’s Compensation Act (No. 39 of 1941) :
Factorics, Machinery and Building Work Ordinance (No. 34 of 1952}
Mines, Works and Minerals Ordinance (No. 20 of 1968)
Occupational Discascs in Mines and Works Act (No. 78 of 1973)

Source: Namibia Environment, Volume 1, by the Ministry of Environment and Tourism, Namibia
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OTNT P2 FPRER7EZAY FELEE UL, MTIRZOHDHHE A

K

CULES

SR

BRI

AR (BT, BIHES)
FedtifEl)

PG BRI

(2) BizF=w VA b

Table 10.4 X U Table 10.5 12 PN U T K pFEHEB KR pFedigHdi D 3RbE
F o2 )2 FE3T (“Eavironmental Assessment Sourccbook”, Volume [11, World Bank,

1991) »

The@RITi. R REHIBRUZRSICNUTHE T < EARM

MR I TV S,

103.2 7YV PHRRTORBEREGSIURRF v 22U b

(1) BikIRdE 24T

7P UNIERTT (Asian Development Bank, ADBY T, LHFE 3_7'13 Va7 P OHEBRIC
BOCHRBTAEBEHAOH D HETHOIDTROTVS,
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a) Bk (Pretiminary Study)

MISEL Rty (Prcliminary Enviconmental Survey) Z 17, FIERB X U4ES
BSoORIRZINR U, B8 & AXRERRB X TRNEINENL MIZT 5,

b) RRAIREIER A (Feasibility Study)
£ 9 THBBEM TR M ) (Initial Environmental Examination, IEE)&ETrby, € Oaf
fE&S U 2SS & P X N AT HN RIS O LW LINI R 5o oA
PO C 3 DB WO TREHE M j(Environmental Impact Assessment, EIA)
BITOL FHHIGHAL RIS KBRS o R .

¢) ML - FF(Construction and operation)

OB T, BEANNEOUERBITERRT I Y TR .

(2) BEsF o2V 1

Table 10.6 i 7 ¥ PINEMITOY L B L URrAKith, )k)ﬁﬁ'.ﬁ?’ﬂ Y bMthb s
BEF o2 FERT., CORTIRIERBTToBO . srefBnilicbyd s
AR R LTS,

10.3.3 ERBHEED VICHORREABEGHSIURRF v 2R

(1) BIBIRE B
NCAIL70 Y =7 FOKBEBICBW T TFIOEERIEEM 22T D,

a) i (Prcliminary Survey)

OB BOTIE., I TRNEEEANRENTIEINT A0V
DU RIS, ZORMBEIEHHAN LR L X B, 0¥
OWEMENAEEWS T ELHOX - TR,

b) RAFHREFHA (Master Plan Study) BE T RHETUGEIERFITE (Feasibility Study)
Z O % DORMURENER A LTI T LTk, BRFHNHEMNT
ILIHEE AT AR, S AEPER A CIRIRES £ 8 BRI (RIACHI S
3) B0 D BEIH Do

¢) KB HEH
SRR OIS KBTS VU T £,
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(2) BigiF cw2VRA b

Tmmmﬂmmm#mmbtﬁbm&7mvxbb®$m%ﬁ®twmﬁ%
FroP VA MERT,

1034 BAEANHES (OECF) ORARABENSELURRAF v o U b

(1) BB

OECF T, 70V =& FELUF® IMIZAEIL. BEHCOBEEZIT> T 5.
NANCHOWCIE TEHAIEOEHO OECF H A4 B2 4 0 75, 1995455 H
EBHIINhizW,

AFE

BE

CH

KBRS B L UEESO 7Y = 2 b, REPHREELET B IHRR

CERALPRRoERMSco Tn Y 2 2 b HRBEPRE OB

BRI N270V 22 b, INBINTEZED DTN REGEEMN L
ABhobsr7ne e V%, ZoBO7OY 2 M, BEIFRA
AV bR BOBRIB Y OBCFIZ L 2 AMNLE,

LA I W O T, FAENR - R, 2, Bl LK,
HoTRY a2 b FEAMTIYFE LWREEENTTRI W70 Y
sV . ZoMo 7Ny 2 2 P ERVREIT R AL FilG# O OECF
~AOPHBR LT IGD, LW OFECREIRIHN A Ko 4 iz i3 RN
frbhd,

BIRENEN TR Za Y e 2 b, BT, AMHR DRSS
Weazrnsel b, ZoOMO7TOY =2 bR BEPLAAL MR
$138D OECF A~ BT he { . 72 OECFBURHA ko1 ik
DLBHBAIMEI NS 5,

(2) BEsF w29y}

Fable 10.8 B L T Table 10.9{Z, QECF B H A RS54 I hizKDIEdi L X
A HERICET A ZENZFNOBEF e o 2 Y A M RFT,
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Table 10.3  Sizes and proclamalion datcs of Namibia's state owned
Parks and Recreation Areas

Name of Parks Arca ( km’}) Date Proclaimed

Etosha National Park 22,270 1975
Namib - Naukluft Park 49,768 1990
Gross Barmen Hot Springs 0.1 1966
Caprivi Game Park 5,715 1968
Hardap Recrcation Resort 251.8 1968
Daan Viljoen Game Patk 39.5 1963
Cape Cross Seal Reserve 60 1968
Hol Springs Al - Ais 461.2 1988
The South West Naturc Park 0.04 1970
Skeleton Coast Park 16,390 1973
Waterberg Plateau Park 405.5 1990
Von Bach Recreation Resort 42.9 1972
National West Coast Recreation Arca 7,800 1974
National Diamond Coast Recreation unknown 1978
Arca

Huns Mountains 3,000 1988
Naute Recreation Resort 224.6 1988
Popa Gamce Park 0.25 1939
Mahango Game Reserve 244.6 1989
Khaudum Natjonal Park 3,841.6 1989
Mudumu National Park 1,009.6 1960
Mamili National Park 319.9 1990

(Total arca = 111,844.6 km’ or

13.6% of Namibia)

Source:  Namibia Environment, Volume 1, January 1996
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Table 10.6 Chccklisl of Environmental Parameters for Dams and
Reservoirs/Hydropower Projects (ADB)

14
Actions Affecting Environmental Poteatial Damages to Recommended Feasible
Resources and Values Envitonment Protection Measures
A. Environmental Problems Due
1o Projeci Location
1. Resettlement 1. Serious social iniquitics 1. Carefully planned resctilement
program including “hard”
budget
2. Encroachment into precious 2. Loss of ccological values 2. Careful planning plus use of
ecology offsctting measures
3. Encroachment on historical/ 3. Loss of the values 3. Careful planning plus
cultural vatues mitigation measures
4. Watershed crosion and silt 4. Shoitencd rescrvoir life 4. Watershed management
renofl program
5. Impairment of navigation 5. Economicloss 5. Carcful planning plus
miligation measures
6. Effects an groundwater 6. Economic loss 6. Careful planning plus
hydrology ‘ mitigalion measures
7. Migrating valuable fish 7. Decrease in fish species catch | 7. Furnish fish traps
species
8. Inundation of mincral 8. Loss of these values 8. Mines before inundation if
resources feasible
9. Other inundation losses or 9. Depends onlype of effect 9. Carcful planning/design/O&M
adverse elfects monitoring
B. Eavironmental Problems
Related to Design
1. Read erosion 1. Impairment of water quality 1. Careful planning/design/O&M
monitoring
2. Reservoir site preparation 2. Affects reservoir water qualily | 2. Prepare site 1o suit eptimal
including nutrients for fishery 1eservoir uses
3. Water rights conflicts 3. Serious social contlicts 3. Carcful management of water
S : rights allocation
4, Fish screens 4. Loss of fishstock 4. Proper screening
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Table 10.6

Checklist of BEavironmental Parametess for Dams and

Reservoirs/Hydropower Projects (ADB)  (Continucd}

21

Actions Affecting Environmental

Resources and Values

Potential Damages fo
Environment

Recommended Feasible
Prolection Measures

C. Environmental Problems

Associated with Construction
Stage

. Soil erosion/silt runoft

. Other construction hazards

(2) Safely of workers

(b) Sanitation at workers’
camp

{c) Water-oriented diseases

(d) Dust/odors/fires/noise/
vibiation

{¢) Quarrying hazards
(blasting)

{0) Eavironmental aesthetics

. Construction moaitoring

. Impairment of water quality

and tand valuecs

. Various hazards

(a) Hazards to workers” health
and safety

(b) Hazards to health of
waorkers and nearby
communitics

(c) Hazards to health of
workers and snicarby
communitics

{d) Hazards 1o workers and
neighbors

{c) Hazards to workers and
neighbors

{) Loss of scenic values

. Withoul {t, contractors not

likely to observe constraints

1. Proper construction planning

plus monitoring

. Proper construction planning
« plus monitoring

{a) Proper construction
planning plus monitoring

{b)Same as above

(<) Same as above

(d) Same as above

(c) Same as above

(fy Same as above

- Appropriate construction

audits

. Environmental Problems
Related to Project Operations

. Downslream flow variations

. Depreciation of downstream

. Downstream erosion

. Lack of reservoir management

. Disturbances to downstlream

fisheries, navigation and other
uses

. Loss of fisheries formerly

growing in inundated fields

. Erosion of ba.nks and river

bottom damaging Jdownstrcam
riverside facilities

. Social conflicts in reservoir

community

. Minimize adversc effects

. Offsct by promblion of

aquaculture

. Careful design to control

problem plus monitoring

. Appropriale reservoir

management
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Table 10.6

Checklist of Eavironmental Parameters for Dams and

Reservoirs/Hydropower Projects {ADB)Y  (Continucd)

3/4

Actions Affecting Environmental
Resources and Values

Potential Damages lo
Environment

Recommended Feasible
Protection Measures

S. Eutophication {aqualic weeds)

6. Downstream water quality

7. Inscct vector disease hazards
8. Estuary and marine fisheries
impacis

9. Reservoir bank stability

10. Operation monitoting

5. Heavy evaporation plus
impairment of fishing and
power generation

6. Impairment of downstream
water quality from flow
restrictians

7. Community health hazards

8. Loss of fisheriesfaquatic

ccology

9. lmpairment of reservoir uses
and water quality

1. Without it, operators not likely
to comply with requircments

5. Phenomena may usually be
lemporary

6. Careful operations planning to
minimize problem

7. Careful moniloring plus use of
appropriate control measures

8. Careful operations to
minimize/offsct problem

9. Careful planning/design

10. Appropriate moniloring

E. Potential Environmental

1. Reservoir fishery
enhancement

2. Fromotion of agriculture

3. Downstream communily water
supply

4. Downstream agriculture

5. Forests/witdlife reserves

6. Recreation

1. Considerable extra reservoir
fishery potcntial realized

2. Considerable extra agricultural
production realized

3. Improvement in community
living standards

4. Improvement in community
living standards

5. Conscrvation of forests and
wildlife

6. Improvement of community
quality of life including the
poor

1. Appropriate reservoir fishery
managemcitl

2. Approprialc measures to
promote agriculiure

3. Planning for optimal use of
stored water

4. Planning for optimal use of
stored water

S. Establishment of reserved
areas to oflset losses

6. Planning for optimal
multipurpose reservoir use
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Table 10.6

Checklist of Environmental Paramelers for Dams and

Rescrvoirs/Hydropower Projects (ADB)  {Continued)

4/4

Actions Affecting Environmental
Resources and Values

Potontial Damages to
Environment

Recommended Feasible
Prolection Mcasures

F. Additional Consideration for
Hydropower Projects

1. Multipurpose management
need

2. Rural electrificalion

3. Transmission lines
(a) Encroachment on precious
ecology
{b) Impairment of wildlife

(c) Impairment of
environmental aesthetics

(d) Soil crosion from

construction and areas left
cxposed

G. Critical Review Criteria

1. Loss of irreplaceable natural
[CS01CES

2. Accclerated use of resources
for short-term gains

3. Endangering of species

4. Undesirable rural-to-urban
migralion

5. Increase in aftluewt/poor
people gap

1. Opportunity to optimize
overall project benefits

2. Improving quality of life for
rural poor

3. Potential losses

(a) Loss of foresl resources
(b) Impairment of wildlife valucs
(¢) Loss of scenic beauty

(d) Depreciation of water quality
and land valuc

1. Integrated multipurpose
reservoir management

2. Planning lo accommodate this
nced

3. Proleclion measures

(a) Careful
planning/design/monitoring to
minimize and offsel problems

(b) Same as above

(c) Same as above

(d) Same as above

1. Pianning should be consistent
with national eaviconmental
prolection policies

2. Same as above

3. Same as above

4. Same as above

5. Same as above
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Table 10.7 Environmental Chccklisl for Dam Construction Project ( JICA)
{for use in preliminary study stage)

12
Environmental Faclors No. Check Items Evaluation | Reasons
1. Social Environment
Population 1| Change in the local population distribution
(minority ethnic group problem included)
2 | Relocation (minority ethaic group problem
inciuded)
Industry 3 | Agriculture and forestry
4 | Fishery
5 | Secondary industry (mining and mineral
resources included)
6 | Tertiary industry (tourism and recreation
included)
Communication 7 | Local cot-off (minority ethnic group
problem included)
Transportation 8 | Influence on land trapsportation
9 | Influence on water transportation
River basin and its utilization 10] Infloence on water rights and fishing
rights, etc.
Sanitation conditions 11 { Oceurrence and transeission of river
basin related diseases
12 | Deterioration of sanitary environment
during construction
Scenery 13 { Deterioration of landscape
Cultural assets, elc. 14 | Influence on cultural assets
II. Natural Environment
Toposphere  * Subjeci 15 Influence on inducible earthquakes
- Topography 16 | Slope stide
17 Sedimentation in back waler zrea
i8 Influenice on downstream channels
19 | Inftuence on beaches
* Geology 20 Soil erosion
21 Soil contamination
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'Table 10.7 Environmentat Checklist for Dam Construction Project ( JICA)
(for use in preliminary study stage)

(continued) 212
Environmental Factors No. Check Items Evaluation | Reasons
H. Natural Environmenl
(continucd)
Hydrosphere + Mydrologic 22 River basin change
phenomena
23 Influence on groundwater
24 Flow condition change
+ Water quality 25 Water temperature change
26 Eutrophication
27 Turbid water
* Sediment 28 Sediment component change
Biosphere * Plants 29 Influence on plants
+ Animals 30 InRuence on animals
*+ Aquatic organisms | 31 Influence on aquatic organisms
* KEcological system 32 | Destruction of ecological system
Atmosphere -+ Air 33| Airpollution
4 Microctimate change
= Odor 35 t Generation odor substances
« Noise/vibration 36 { Ocourrcence of noise and vibration

Note 1. Fvaloation Classification
Az Serious impact
B: Mcdium level impact

C:  Slight impact

;' Unknowa (Study is necessary. It is also necessary to consider that the impact may be clarified as

the study progresses.)

X:  Environmental impact does not exisl under the study.

Note 2. Regardiag an induciable earthquake, its occurrence is considered extremely rare except an extremely large scale

dam eopstruction. This evaluation is conducted within a possible range since it is difficull to evaluate its impact

in the Preliminary Study Stage.
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Owambo market under marula (Sclerocarya birrea subsp. caffra) tree.

Figure 10,9 Photographs of Typical Trees in Owambo, Namibia

{ Source: “Foresiry in Namibia 1850 - 1990", University of Joensuu, 1992)
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