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CAREC Energy Sector Action Plan

Pillar 1 — Energy demand and supply balance and
infrastructure

Pillar 2 — Regional dispatch and regulatory development

Pillar 3 — Energy and Water Linkages
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Development of

Power Sector Regional Master Plan

|dentification of Projects for Optimizing Transmission and
Generation Expansion between Kazakhstan, Kyrgyz
Republic, Tajikistan, Uzbekistan and Afghanistan

Integrated Development of the Regional Power System
for increased

Energy Efficiency T
Energy Security
Energy Trade
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Electricity Consumption in Central Asian States
in Million kWh
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Load Forecast - Base Case Scenario

Energy sent out to power system in GWh

South-Kazakhstan| Kyrgyz Republic Tajikistan Uzbekistan
2011 15.720 11.850 18.960 51.490
2015 18.740 12.390 19.750 57.610
2020 22.910 12.520 20.830 64.020
2025 27.580 13.530 22.500 73.590
2030 33.210 14.800 24.370 88.310
IAverage annual growth rate 4,00% 1,20% 1,30% 2.70%
of energy sent out
lAverage annual growth rate 4,00% 1,80% 1,40% 3.00%
of net demand
Peak Load in MW
South-Kazakhstan| Kyrgyz Republic Tajikistan Uzbekistan
2011 2.780 2.910 3.330 8.520
2015 3.400 2.920 3.550 9.820
2020 4.150 2.800 3.780 11.240
2025 5.000 2.970 4.080 12.920
2030 6.010 3.250 4.420 15.050
IAverage annual growth rate 4,10% 0,70% 1,50% 3,00%
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ration and Transmission Assets
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Technical service life depends on:
design / expected operating lifetime
manufacturing quality
operation and maintenance conditions.

In general, following service life time can be expected:

for generation equipment:

Thermal power plants 40 — 50 years
Hydro power plants
» Hydraulic construction 80 - 100 years
* E- and M-Equipment 40 years \_
for transmission equipment:
switchgear 35 years
transformers 40 years

transmission lines 50 years.
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Breakdown by energy carrier Installed capacity (01.01.2011)
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TA 7558-REG - CAREC Power Sector Regional Master Plan
Kapra-cxema ocHoBHbIX 3an.cetei 220 - 500 kB O3C LleHTpanbHoun A3um ¢ nepcnekTtuson ao 2020 r.
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6. Major Gener
Kazakhstan
Rehabilitation of HPPs: Buchtarmin HPP, Kapshagay HPP, Almaty HPP cascade,
Karatalsk HPP
Balchash TPP, Phase 1, 1320 MW
Kyrgyz Republic
Rehabilitation of HPPS: Toktogul HPP, Utschkurganskaja HPP, Atbaschinskaja HPP
Kara-Keche TPP, 300 MW, Kambarata-1 HPP
Tajikistan
Rehabilitation of HPPs: Nurek HPP, Glovnaja HPP, Peredadnaya HPP, Centralnaja —
HPP, Varzob Cascade HPP
Dushanbe CHPP-2, 260 MW (BOT with China, Shurob TPP, 300 MW, Nurabad HPP-1
and 2, 160 MW + 200 MW, 200 MW Rogun HPP, 3600 MW
Uzbekistan |
Rehabilitation of HPPs: Urta-Chirchik HPP cascade, Chirchik HPP cascade, Kadyr'in
HPP cascade, Taschkent HPP cascade, Lower Bozsui HPPs, Farchad HPP, Fergana
plain HPPs, HPPs in Samarkant region
New TPPs: Talimarjan TPP, 900 MW (ongoing project), Navoi TPP, 476 MW,
Tashkent TPP, 370 MW, Angren TPP, 150 MW, Tashkent CHPP, 81 MW
Tashkent TPP, 2 x 450 MW, Syrdaya TPP, 2 x 450 MW, Navoi TPP 3 x 450 MW

4864P14/FICHT-7413147-v1 16
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500 kV Line Kemin — Alma (Kyrgyz Republic — Kazakhstan)
500 kV Line Chu — Zhambul (Kazakhstan)
500 kV Line Yuk — Chu (Kazakhstan)

500 kV Line Kemin — Alma (Kyrgyz Republic — Kazakhstan)

500 kV Line Datka — Kemin (Kyrgyz Republic)

500 kV Line Syr Darya — Novo Angren (Uzbekistan)
500 kV Line Novo Angren — Namangan (Uzbekistan)
500 kV Line Namangan — Lochin (Uzbekistan)

500 kV Line Datka — Hogzhent (Kyrgyz Republic — Tajikistan)

500 kV Line Dushanbe — Obi Garn (Rogun) (Tajikistan)
500 kV Line Obi Garn (Rogun) — Sangtuda-1 (Tajikistan)
500 kV Line Sangtuda-1 — Regar (Tajikistan)
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Kapra-cxema ocHOBHbIX 3n.ceten 220 - 500 kB O3C LlenTtpansHon A3um ¢ nepcnektuson ao 2020 r.
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Major Transmission
Projects

Kpynubie npoekTbl
nepeaayu

CT-3 Third 500 kV line north-

south - Tperbs 500 kB nunus
ceBep-for

[~CT-1 Balkash 500 kv

I loop-in

—~CT-2 Moynak HPP loop-in
I'SC Myiinak 3aMkHyTas cxema

Pecnybnuka KasaxctaH

[~CT-4 500 kV line Yuk-Chu
500 kB smnms I0k-Uy
£ [ CT-13 500 kV line Kemin-
RPAIIhCKOE :}11:;2?;; 500 kB nuaus Kemun-
MOPE
[~CT-5 500 kV line Chu-
Zhambul - 500 kB nmuans Yy-
JoxamOyn

CT-6 500 kV line Datka-
Kemin and Kemin substation -
500 kB nunust Tarka-Kemun u
nojcranumns Kemun

Pecny6nuka YabekucrtaH

—CT-12 500 kV line Namangan
- Lochin - 500 xB nunus
Hamanran-Jlounn

[~ CT-14 500 kVILine Datka-
Hogzhent - 500 kB snuHust
Jarka-X0oJpKeHT

~CT-11 500 kV line Novo

Byt Boconay @M
Sepanund
.

TaxuarTawckan
Tac B

Kopem B3 B rommn
® o

KOE MOPE

3
'

i ) Angren-Namangan - 500 kB
= . = nnHust HoBo-AnrpeH-Hamanran
= ARR 6 =~CT-10 500kV line Syr Darya-
= M Novo Angren - 500xB nuuus
Q B Typonsau TypKMEeHMUCTaH Crip-Jlapba-Hoso-Anrpen
- it i ¥ —CT-15 500kV line loop-in
BAT3C _—- N\
Ropwsnz T Pecnybnvika TaFPKHK“GTﬁH | A 500kkB 3amkHyTas cxema
|- 1l e S L CT-7 Two 500 KV lines Obi
. T 3 ] Garm (Rogun) to Dushanbe with
@ Gansanton ABapanckan F3C 4 4 network integration - 2 x 500 kB
® . Awraagckan [3C nozcrauims O6u-I'apm (Poryn)
Enxmpnu L C UHTerpauueit cetu
MaTanm. o i 21|z —CT-16 500kV line loop-in
® @ T2 HC-T = T — 00! 3
Kyptnm ® coipa e e “evay ~ 500xB nmunus 3aMKHyTas cxema
o= KapGoum M OB Fonosnan | |- T~ —CT-8 Sangtuda-1 500 kV
P - PHIACHAR H ! "
—— P e | I-.._ [=C * rP3c 2 . 43 h;{. Canrr. ° YCNOBHBIE OBO3HAIEHAA substation with network
S ——— @ fowtan ——— . L] N o i e ..ucnfa-s @ Lapabia xne ra3c2 racd % 1 [oRcTEyUmS CfhaETd integration - 500 kB moacrauums
YCNOBHLIE OEO3HAHEHWMA ... e K= .. 4 S | CanTTyaa ¢ WHTerpaneii cetn
. A B HCZ VRRAH 1 L ]
Cvpoiluuma AT \ @4y ® e, | - . .
e Maumes % Aoy Kb - " CT-9 500 kVLine Regar -
O : BTypiseo — | ~ i @® ricsons Sangtuda - 500 kB numus Perap
=L e B Toupem \ o "-.____‘“"__ — e ® o - Canrryzia
O nc-s00 s = \ — = SRR
- ] e e - —
e . . e ANNEX 6.3-2 | — i

e M P AH i — APIrAHMCTAH g

BI-220 <8 I _ P 4 D R i ot e BT
S T

4864P14/FICHT-7413147-v1 19




Investment Plan 2012-2022
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Million US$
South-Kazakhstan | Kyrgyz Republic Tajikistan Uzbekistan CosEi-nBeosrder
Rehabilitation of existing HPPs 456 765 1.291 747
Construction of new HPPs and TPPs 2.644 6.095 1.866 6.331
Rehabll!tatlon of 500 kV f'anq ZZQ kV 210 9% 104 426
Substations and Transmission Lines
Construction of new 500 kV and 220 kV
Transmission Lines and Substations 704 342 821 317 552
Total Investment Costs 4.014 7.298 3.588 7.821 552
Roghun Phase 2 (Tajikistan) and Kambarata 1 (Kyrgyz Republic) are not included
Total Investment in CAPS 23.273 Million US$

4864P14/FICHT-7413147-v1
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Total Annual Savings in Fuel and O & M Costs for CAPS in 2020:
1,670 million US$

reduction of generation in old and less efficient TPPs which use
natural gas by hydro power generation

generation of peak load by HPPs instead of TPPs

.Frequency regulation by HPPs and not by TPPs

Additional savings are possible by chairing reserve capacity, however,
this reduces energy security (counties are not independent on supplies
from neighboring countries)

4864P14/FICHT-7413147-v1 21
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THANK YOU!
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