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Japan’s Energy Situation (1)
Primary Energy Consumption per GDP per Country

Japanese primary energy consumption per GDP is the lowest in the world owing to various energy
conservation measures taken for the respective sectors. The energy consumption intensity per GDP in
the industrial sector is lower than those of other major countries.
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Laws and Plans for Energy Conservation (1)

Basic Act on Energy Policy (June 2002)

1. Securing of Stable Supply
2. Environmental Suitability

3. Utilization of Market Mechanisms with due consideration accorded to energy
supply stability and environmental compliance.

The Act stipulates that the Govemment is responsible for formulating and implementing
measures on energy supply and demand.

Basic Energy Plan (Oct 2003 rev.Mar 2007)

1. Improving Energy Efficiency in demand side and supply side

2. Comprehensive strengthening of resource diplomacy and , energy and
environment cooperation

3. Enhancement of emergency response measures

4. Institutional reform of power and gas sector

To provide means for achieving the foals of the "Basic Act on Energy Policy”, the Basic
Energy Plan was adopted. The plan is to be and at least once every
three years in response to changes in the energy enwronment

To meet the policy No.1 (improving energy efficienc the “Energy Conservation and
Load Levellngp areydescrllgedpm theg lan. i ¥ o 4

Laws and Plans for Energy Conservation (2)

New National Energy Strategy (May 2006)

[ Basic Objectives of the strategy ]
. Establishment of energy security measures

- Establishment of the foundation for sustainable development through a integrated approach
of energy and environment issues

= Contribution to Asian and the World for solution of energy problems

[Basic perspective of the strategy]
1. Establishmentof a state-of —the —art energy supply demand structure
Energy Conservation Frontrunner Plan (improvements of energy efficiency )
Transport Energy for the next generation plan
New Energy Innovation Plan
Nuclear Pawer MNational Plan
2. Comprehensive strengthening of resource diplomacy and Energy and
Environment Cooperation
Comprehensive strategy for securing recourses
Asia Energy and Environment Cocperation Strategy
3. Enh tof
Improvement of stockpiles system and preparation of the emergency response system
4. Other 5
Erergy Technology Strategy (technological challenges to be solved by 2030)
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ECCJ Activities I : Industry Sector

1) Energy conservation audits services for factories
2) Education & training on energy conservation

3) State examination for energy managers (assigned by the

government)

4) Dissemination (conference for successful cases of energy
conservation activities, excellent energy conserving

equipment, etc.)
5) Technological development and spillover

eI
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ECC]J Activities : Energy Audit Service

Energy Energy
Conservation Conservation
Auditing for Auditing for

Buildings Factories

2,513
Buildings
(1998-2007)

2,306
Factories
(1998-2007)

The Audit Includes

- On Site Discussions

- On Site Inspections

- Review of Documents required by the Energy Conservation Law

- List of areas which need remedies and give advice for energy
saving potential and needed actions
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Thank you for your attention!
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Energy Efficiency
and System Improvement technology
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Technologies for the Supply Side
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Technologies for the Demand Side
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Thank you for listening !
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Mitsubishi UFJ Morgan Stanley Securities
Clean Energy Finance Committee

Mitsubishi UFJ Morgan Stanley Presentation Outline

1. Japanese Involvement in Global Climate Change Policy
2. The Kyoto Protocol Mechanisms
3. Kazakhstan and the Carbon Market

* Current Status

* Opportunities

4. Developments in the Global Carbon Market
* New mechanisms

Mitsubishi UFJ Morgan Stanley Japanese Involvement in Global Climate Change Policy

«  UNFCCC (1992)
— Ratified by Japan (28 May 1993)
« Kyoto Protocol (1997) — introduces mandatory GHG emission reduction
targets for developed countries and some economies in transition
— Ratified by Japan (04 June 2002)
+ International cooperation
— Capacity building, feasibility study reports, climate change project financing
— 43 Jl projects (First approved Japanese JI project is based in Kazakhstan)
— 646 CDM projects
+ Domestic measures
— Voluntary domestic emission trading scheme
« Japan's position in the climate change negotiations
— Japan’s pledge: 25% reduction by 2020 from 1990 level
— Japan would to participate in the next international climate change framework
under the condition that major emitters like the US and China take on emission
reduction targets
— Supports the development of new bilateral emission trading mechanisms that will
stimulate the transfer of emission trading technologies
— Aims to achieve over 1.3 billion tons of emission reduction by 2020, through
Japanese private sector technology

Mitsubishi UFJ Morgan Stanley Kazakhstan and the Carbon Market

+ UNFCCC (1992)
— Ratified by Kazakhstan (17 May 1995)

« Kyoto Protocol (1997) — introduces mandatory GHG emission reduction
targets for developed countries and some economies in transition
— Signed by Kazakhstan in 1999
— Ratified by Kazakhstan (19 June 2009)
— Kazakhstan communicated its intention to join Annex B (18 September 2009)
— Kazakhstan is allowed to submit JI projects to JISC (COP 16)

« Climate Change Mitigation
— JIDFP is Ministry of Environmental Protection of Kazakhstan
— Road Map 2010
— Possible development of a domestic emission trading scheme

+ Potential for GHG emission reductions (incl. case studies)
— Renewable energy
— Energy efficiency improvement (supply and demand side)
— Oiland gas sector
— Coal mine methane
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Mitsubishi UFJMorganStanley  Modernization of Tashkent CHP Plant in Uzbekistan

+ Description: Installation of a new 27.17 MW, gas turbine in the Tashkent
CHP plant. The turbine will supﬁly electricity to the grid and steam to an
existing on-site steam turbine, thus converting the plant into a combined
cycle facility.

« Annual power generation: 79,284 MWh/yr

+ Technology: Gas turbine produced by Toshiba
+ Total investment costs: 51.8 mil. Euro

*+  O&M Costs: 1.6 mil. Eurofyr

« Electricity tariff: 1.21 Euro/MWh

« Funding: Approximately 30 mil. Euro subsidy from NEDO under a model
project development scheme.

+« CDM component
— 48,303 CERAr

.|
Mitsubishi UFJ Morgan Stanley Developments in the Global Carbon Market

< COP16
— No clear message regarding the future of J| and CDM
— Carbon Capture and Storage (CCS) approved as a potential project
type
— Design of new mechanisms (NAMA and REDD+)

« Negotiating positions
— EU: Extension of the Kyoto Protocol
— Japan: Requires new framework with the participation of the major
emitters (China and USA)
— Russia: Refuses extension of the Kyoto Protocol without the
participation of China and USA
— US: Requires China’s participation in any new binding global framework
— China: seems more open to taking commitments, but no clear
statements 3. Bilateral Trading: proposed by Japan. Structurally close to
— Most developing countries: Require extension of the Kyoto Protocol JI Track 1.
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Discussion Paper

Assistance for Energy Efficiency Project
- JICA Loan Scheme -

JICA Study Team
2010/02

Advantage of Japanese Experience
and Technology

Energy efficiency of Japan is positioned at the top level in the world.
Especially the Industry sector of Japan has not increased the final
consumption even though the GDP has increased since 1973 (the first oil
shock).

Japan has various energy efficiency measures since the oil shock.
Institutional schemes, Energy Management System (reporting system of
energy efficiency and assignment of Energy Manager) and Top Runner
System (Minimum Standards and Labeling System) have contributed to
the energy efficiency. In addition, a central organization, Energy
Conservation Center of Japan (ECCJ) has played an important roles in
promotion of energy efficiency.

Power sector of Japan has so many unique system for energy efficiency.
For example, Ultra Super Critical Coal Power Station (thermal efficiency:
45 % in LHV), More Advanced Combined Cycle (Gas: thermal efficiency:
59 % in LHV), Ultra High Voltage Transmission Line (1,000 kV), etc.

1. Energy Efficiency in Japan

Trend of Energy Efficiency the Final Consumption

O Japan’s final energy consumption has increased almost
crises and during the recent economic recession.

isly, except irr ly after the two oil

O The ratio of industrial: commercial/resi : P uses shifted from 4:1:1 (oil crisis) to 2:1:1
FY2004).
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(Note) Note that, cue to revision of the aggregation method in Energy Balance Tables in Japan, values far F Y1990 anwards and values
for preceding years are the results of utilizing different methods
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Thermal Efficiency of Coal Power Station

[Comparison in Other Countries]
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2. Japan’s ODA Loan Scheme

Loan Project

Applicable ODA Loan Scheme for Energy Efficiency
Scheme Donor | Type of Project Example Remarks
ODA Loan JICA Large scale Energy supply and relating | Qil and gas sector is
projects (Power/heat supply, | generally developed
Transportation, Port, etc.) by private sector {out
T | 2steps loan for subprojects | of ODAtarget).
Preparatory JICA Project formation F/S, Environmental study, The project expects
Survey for ODA survey for the ODA | etc, ODA loan after the
Loan survey.
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3. Samples of JICA’s Energy Efficiency Projects
in Other Countries
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Case 5: ODA Loan

{Program Loan for Energy Efficiency)

Sample of the Policy Actions in the Program Loan (Indonesia)

Policy Actions (1. Mitigation, 2.Adaptation, 3. Cross-cutting issues)

Pillar1: Climate Change Mitigation

Pillar2: Climate Change A

1.1: LULUCF
- Reforestation
+ Implementation of incentive

1.2: Energy

2.1: Water
- Expanding renewable energy

resource

22 23 Disaster || 2.4 Maritime
+ Emiseion feduction in transport management,
Agriculture management | | and Fishery
mechanisms and household/commercial water supply,
+ Support policy sectors sanitation
Pillar3: Cross-cutting issues
32
alile Mainstreaming
Uniereitzméling it climate change in 33 com 3.4: Cobenefits Eecel 3z By
impact of climate incentive Warning System
the national
change
development plan
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4, Formation of JICA Loan Project
(Energy Efficiency)

Thank you for your attention!
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Results of Questionnaires collected

at the 1°* Seminar



1. What are the likely constraints to promote energy effiiency
in Kazakhstan?

a Lack of the adequate laws to regulate energy use

b Lack of the budget/funding

¢ Absence of the leading organization

d Lack of institutional enhancement for the demand side
e Lack of project development capacity/knowledge

f Limited access to state-of-the-art technologies

g Others

N w B [¢)]
T
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2. What are the priorities to promote energy efficiency in
Kazakhstan?

a Supply side of the power sector

b Supply side of the fuel sector (gas 5/ coal 1/ oil 4 / uranium 1)
¢ Demand side of the power sector

d Demand side of the fuel sector (gas 4 / coal 3/ oil 2 / uranium 1)
e Others

O -2 NWPHrOUOTON O
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3. In which areas do you expect financial support by the
Japanese ODA to promote energy efficiency?

a Highly efficient thermal power plant (gas 1 /coal 3/0il0)

b Rehabilitation of the thermal power plant (gas 1/ coal 2 /0il 0 )
¢ Highly efficient transmission line

d Renewable energy (wind 3 / solar1 /hydro 0 / geothermal 0 )

e Combined cycle plants

f Installation of gas turbines

g Highly efficient CHP

h Master Plan (electric power development 0 / transmission 1)

i Others

8

7_ —

6

5_ — —

4_

3_

2_

1_

JIRINRRIRNNIE
a b c d e f g h [

4. What are the likely constraints to develop Jl or other
emission reduction projects in Kazakhstan?

a Kazakhstan’s status under the Kyoto Protocol

b Lack of identified JI projects

¢ Lack of experience / project development capacity
d Lack of the adequate laws and regulations

e Absence of the leading organization

f Lack of the budget / funding

g Others
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5. Which of the project types listed below need most or will
benefit most from implementation as JI or other emission
reduction projects?

a Highly efficient thermal power plant (gas 2 / coal 2/ 0il 0 )

b Highly efficient transmission line

¢ Renewable energy (wind 4 / solar1 /hydro 0 / geothermal 0 )
d Combined cycle plants

e Installation of gas turbines

f Highly efficient CHP

g Others
7
6 k _
5
4
3 L __
2
1k
0 ! ! ! ! ! !
a b C d e f g
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Mitsubishi UFJ Morgan Stanley Securities
Clean Energy Finance Committee

Mitsubishi UFJ Morgan Stanley Presentation Outline

1. Japanese Involvement in Global Climate Change Policy
2. The Kyoto Protocol Mechanisms
3. Kazakhstan and the Carbon Market

» Current Status

» Opportunities

4. Developments in the Global Carbon Market
* New mechanisms

Mitsubishi UFJ Morgan Stanley Japanese Involvement in Global Climate Change Policy

+  UNFCCC (1992)
— Ratified by Japan (28 May 1993)
« Kyoto Protocol (1997) — introduces mandatory GHG emission reduction
targets for developed countries and some economies in transition
— Ratified by Japan (04 June 2002)
« International cooperation
— Capacity building, feasibility study reports, climate change project financing
— 43 Jl projects (First approved Japanese JI project is based in Kazakhstan)
— 646 CDM projects
* Domestic measures
— Voluntary domestic emission trading scheme
« Japan’s position in the climate change negotiations
— Japan’s pledge: 25% reduction by 2020 from 1990 level
— Japan would to participate in the next international climate change framework
under the condition that major emitters like the US and China take on emission
reduction targets
— Supports the development of new bilateral emission trading mechanisms that will
stimulate the transfer of emission trading technologies
— Aims to achieve over 1.3 billion tons of emission reduction by 2020, through
Japanese private sector technology

A3-1

Mitsubishi UFJ Morgan Stanley Kazakhstan and the Carbon Market

*  UNFCCC (1992)
— Ratified by Kazakhstan (17 May 1995)

« Kyoto Protocol (1997) — introduces mandatory GHG emission reduction
targets for developed countries and some economies in transition
— Signed by Kazakhstan in 1999
— Ratified by Kazakhstan (19 June 2009)
— Kazakhstan communicated its intention to join Annex B (18 September 2009)
— Kazakhstan is allowed to submit JI projects to JISC (COP 16)

« Climate Change Mitigation
— JIDFP is Ministry of Environmental Protection of Kazakhstan
— Road Map 2010
— Possible development of a domestic emission trading scheme

« Potential for GHG emission reductions (incl. case studies)
— Renewable energy
— Energy efficiency improvement (supply and demand side)
— Oiland gas sector
— Coal mine methane
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Mitsubishi UFJ Morgan Stanley Kazakhstan and the Carbon Market

+ Climate change mitigation
— DFP for JI Projects — Ministry of Environmental Protection of
Kazakhstan

— Kyoto Protocol Road Map 2010
— Development of a domestic emission trading scheme in Kazakhstan.

+ GHG emission reduction potential (examples)
— Renewable energy
— Energy efficiency improvement (industry, housing, etc.)
- Oil and Gas sector
- CMM and CBM

Mitsubishi UFJMorganStanley  Modernization of Tashkent CHP Plant in Uzbekistan Mitsubishi UFJ Morgan Stanley Developments in the Global Carbon Market
+ Description: Installation of a new 27.17 MW, gas turbine in the Tashkent
CHP plant. The turbine will supply electricity to the grid and steam to an + COP16

existing on-site steam turbine, thus converting the plant into a combined
cycle facility.

« Annual power generation: 79,284 MWh/yr

« Technology: Gas turbine produced by Toshiba
« Total investment costs: 51.8 mil. Euro

« O&M Costs: 1.6 mil. Eurofyr

+  Electricity tariff: 12.1 Euro/MWh

« Funding: Approximately 30 mil. Euro subsidy from NEDO under a model
project development scheme.

« CDM component
— 48,303 CERAr

— No clear message regarding the future of JI and CDM

— Carbon Capture and Storage (CCS) approved as a potential project
type

— Design of new mechanisms (NAMA and REDD+)

« Negotiating positions
— EU: Extension of the Kyoto Protocol

— Japan: Requires new framework with the participation of the major
emitters (China and USA)

— Russia: Refuses extension of the Kyoto Protocol without the
participation of China and USA

— US: Requires China’s participation in any new binding global framework

— China: seems more open to taking commitments, but no clear
statements

— Most developing countries: Require extension of the Kyoto Protocol

3. Bilateral Trading: proposed by Japan. Structurally close to
JI Track 1.
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Comparison of Energy Efficiency

and

Challenging Agendas of Kazakhstan

JICA Study Team

April 2011

The Japan International Cooperation Agency (JICA)

2
3 1.2 Energy production of KZH 4
‘ 1. Energy Briefing in Kazakhstan ‘ #Production shares are crude oil 48%, coal 33% and NG 19% in 2008.
1.1 Energy reserves of KZH #Crude oil and NG production shares increased with 8% and 9%
#The proven reserves increased in the past 10 years from 1999 to 2009. respectively, while coal share decreased with 16% in the past 10 years.
+KZH will be an energy export country in future. #The increasing of crude oil and NG demand makes coal share decrease.
#World reserve shares of oil, coal and NG are 3.0%, 3.8% and 1.0%. Production (ktos) 2000] 2001 2002]  2003]  2004]  2005]  2006]  2007] 2008
- o ) ) Coal 34,130 | 34359 | 32.465| 37.097| 36198| 38071| 42311 43014| 48837
#KZH is a rare country to have so many energies including Uranium. Crude ol 5498 | 0272 | 47455 | 51685| 50753 | 61.751| 65837 61413| 10976
Gas 9680  9787| 11,632 | 13919| 18329 | 21,115 22.125| 24792| %7571
Hydro Power 648| 695|  765|  742| 693 66| 668|  703| 642
Renewdble 7 g7 foi 80 4 7 6 o 164
- At end of 2009 R/P World ghare Primary total 79060 | G5650 | 92648 | 108723 | 117023 | TAL681 | 137,002 136016 | 18,190
Oil 39.8 billion bbl 65 years 3.0% Contrioution®® 7000 7001 2002 2003 2008  2005|  2006] 2007 2008
Coal 31.3billion ton 308 years 3.8% Coal 7] 07| 0] 360 326 313 323] 316] 330
Natural gas 1.82 trillionnd 56 years 1.0% Crude oil 443 41.0 513 498 511 50.7 503 496 478
Gas 120 14| 128] 134] 157| 174] 68| 182] 186
} ; o o Hydro Power 08 08 08 07 06 06 05 05 04
Note) R/P: Reserves/Praduction, R/P is ane of indicators for measuring size of reserves Renewable 01 01 01 0.1 00 01 00 01 01
Note) bbl: Barrel (bbl=0.159 kilo liter) Primary total 1000] _1000] 1000] 1000 1000] 1000] 1000] 1000 1000

(Source: BP statistics 2010)

1.3 Primary energy supply (PES) of KZH S
#PES has been increased for the past 10 years from 1998 to 2008 in
proportion with GDP growth.
#Exports of crude oil, coal and NG have not increased due that the
increasing productions are consumed in the country.
#Calculating elasticity between GDP and PES from 2000 to 2008, it is 0.6.
#KZH takes a policy to produce additional energies and utilize waste
energies (associate gas) for promoting the industries.
# In JPN, the elasticity between the above two is -0.16.
Primary Energy Supply KZH Frimary Ensray Supply JPN - Doresic
150600 20 & 3000 5000 2 Supply
et 150 5 | Producon SO0 4000 5 |~ JNGDR
10800 2 :‘g‘“"’t‘ o 51000 3000 = liii
£ 80000 100 5 xports 2
2 mEm | T I | o
zmg I | . é —+— K2H GDP PP provs I 0’ g
SEESEESSE SESEIFSSs
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2.2 Energy efficiency in Commercial & Service sector 7

A) Comparison between KZH and JPN in 2008

KZH JPN K/J
Final energy consumption (FEC) 21 Mtoe 66 Mtoe 32%
FEC per GDP-PPP in Com-Service 214 koef$1000 | 22koe/$1000 | 9.7 times
EPC per GDP-PPP in Com-Service | 53 kwh/$1000 | 115kwh/$1000 | 2.1 times

B) Comments

@ The FEC had increased since 23 % in 2000. The FEC will be increased in
company with the economic growth in future.

@®As EPC per GDP in the sector increases with the economic growth, KZH is
required EE&C policies targeted electric power consumption in the sector.

Serivee FEC / Servioe GDF PR Kz Commercial& Serv e power / Service GDP PP [—e— KZH

—— P PN
=0 120 |4k 1500 100 | i iezhr PN
o 20 W 100 M 080 _
3 &0 1000 z
150 08 5
g 50 2
040 T

<m
B 20 020
om0

—_— . .,
2000 2001 2002 2003 2004 2005 2006 2007 2008

KZH/JP N times,
KWh / 1000 USD

20002001 20022003 2004 200520062007 2008

3. Comparison to Other Counties P

3.1 Primary energy supply

A) Primary energy supply per GDP

@ KZH's intensity is 4 times more than Germany and JPN after 2004.

9 When JPN and Germany using 100 koe (0.7 bbl as crude oil) for
producing 1,000 USD of GDP, KZH uses 400 koe (2.8 bbl as crude oil).

@ More energy efficiency policies for more high value added industry policy
are required in KZH .

Primary Energy Supply per GDP PPP

ﬁ 500 N‘:M

400 W

300 T —— g —3#— Germany
2 200 = —=— South africa
3 —+— Russia

2000 2001 2002 2003 2004 2005 2006 2007 2008

3.2 Electric power consumption 11
A) Electric power consumption per GDP

@®South Africa is 450kWh/1,000USD, it is the highest. Germany is 200
kwWh/1,000USD, it is the lowest. German economy is the lowest power
dependence.

@ As EE&C on power utilization are the most effective policy for national

wide EE&C, it is important agendas for KZH

Power consumption per GDP PPP

800

B 700 e —e—China
600 e — = Japan
500 ‘%.T —UsA

a 400 It —— Australia

T 300 % —— Germany

g 200 —e— South africa
100 —+— Russia

o Kazakhstan

2000 2001 2002 2003 2004 2005 2006 2007 2008
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B) Primary energy supply per capita 10
@ USA is the highest in the countries, when considering economic size and
land size, it cannot say about USA energy efficiency potentials. While, KZH
increases PES per capita in recent years.

@ The increase of PES per capita is evidence of economic growth in KZH.

KZH has to make more efficient energy supply and use.

Primary Energy consumption per capita

10.00

8.00 ﬂm

6.00
4.00 A==k

200 - e e+

0.00

toe/capita

Kazakhstan

2000 2001 2002 2003 2004 2005 2006 2007 2008

10
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@ Power consumption per capita is higher in USA and Australia, other hand it

B) Electric power consumption per capita

is lower in KZH and China.
@ As power consumption per capita in KZH will be increased in company with
increasing national income, EE&C becomes challenging agenda in

commercial & service and residential sectors.

Power / population

16,000
14,000
g 12,000 —+— China
§ 10,000 = Japan
N 8000 B —w=—w e m = T8 | ysA
£ 6000 fﬂjﬂhﬁ 7 i ! 4! —— | o Australia
4,000 —¥— Germany
2,000 —e— South africa
o e —— Russia
P B Kazakhstan

12
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3.3 GDP per capita and Energy per capita 13

A) GDP per capita and PES per capita

@ The countries are arranged almost in one line. The order is China, South
Africa, KZH, Russia, JPN, Germany, Australia and USA.

@ The gap of GDP/capita between USA and China is 7.6 times, the gap of
PES/capita between the two is 4.6 times, the elasticity is "0.5".

@It means that when GDP/capita becomes 2 times, PES/capita becomes 1.5
times.

@If KZH's GDP/capita with 11,300USD in 2008 becomes 2 times, the PES/
capita is increased to 5.0 toe/capita. However, PES/capita in KZH had
reached 4.5toe/capita in 2008, and it is required that KZH introduces EE&C
policies in the all sectors.

TPES per capita in 2008
10.00

8.00
6.00
4.00
2.00
0.00

USA
Australia =

* Russia

toe / caita

- Japan

China - Germany
-

GUtRATrGE

o 10,000 20000 30.000

1000USD PPP / capita

40,000 50000
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‘ 4. Challenging agendas for Energy supply sectors

-

4.1 Electric power sector in KZH

@ The Power with 80Twh was consumed by Industry(41%), self-
consumption and losses(32%), Agriculture(9%), Com & Service (9%) and
Residential (9%0) in 2008.

@ KZH wants to introduce foreign funds for IPPs, it becomes challenging
agendas to introduce new power supply and accounting systems.

@ The power supply comes from CHP, and 90% of the CHPs uses coal fired
power generations. The countermeasures against smoke dust and SOx and
energy efficiency improvement of power plants are required.

Energy supply to CHP
25000
g 20000 /__F_//"‘*\- —e— Coal CHP
g 18000 e—pr
10000 —=—Qil CHP
5000
0 e g— —#— Gas CHP
> U & > o & <) o
&S S

15

4.3 Qil & gas sector in KZH

17

@ 0il refinery capacity will be increased in future, the export of oil products
from KZH will be increased instead of crude oil. As heavy oil will be surplus, it
is used in power plants. It becomes challenging agendas to introduce counter-
measures of SOx and high performance oil fired power generation plants for

E

E&C and environmental protection.

@ 1In future, more NG will be used in GCC plants by the government policy.

A

nd also, NG will be used much more in residential sector.

@ Introduction of the infrastructures is challenging agendas for KZH.

s o Supoy 4+ Prontin Natual g5
—&—Inports
e Ao | |4 Produstn
§0000 o oo oy | | 2000 e
: t B
o gk = 2o =
AT Ny e
00 00— "
o =x sn aw awm o )
0 — -+ Total primary energy
00 K01 202 003 2004 205 206 207 26 SHfSESESS Loy
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B) GDP per capita and EPC per capita

@ The elasticity between GDP/capita and EPC/capita is "0.7".

@When GDP/capita becoming 2 times, EPC/capita becomes 1.7 times.

@If KZH's GDP/capita in 2008 becomes 2 times, EPC/capita is increased to

7,000 kWh/capita from 4,600 kWh/ in 2008.

Power per capita & GDP per capita

L e

® Australa

N Japan

SouthAfrica A ® Germany

-

® Cpy

10,000 20,000 30,000

GDP (1000USD PPP) ~/ Gapita

40,000 50,000

14
: 16
4.2 Coal sector in KZH
@ The coal production has been increasing, however the domestic coal
consumption has not increased since 2006. The coal is mainly consumed in
iron and steel companies and CHP stations.
@ As introduction of natural gas power plants are planned by the
Government, the massive coal consumption in the domestic market is not
desired in future.
@If estimating that crude oil prices are going over $80/bbl in future, the
high technology for coal utilization becomes challenging agendas in KZH.
Coal demand a——"
35000 e ——Coke
SPo00 M—’(W —i—Iron & steel
3 20000 Y e—— | |+ Other industry
= 18888 — ——Supply total
B000 [g—te—p e ®
o 1
S S
16

5. Summary of Challenging agendas

‘18

Fields

Challenging agenda

Primary energy
supply

As PES / GDP of KZH is higher than Russia, EE&C for
Industry, Transformation, Commercial & service sectors
are required.

Final energy
consumption

The FEC in Industry and Commercial & Service sectors
per GDP are so higher than JPN. Energy Management
System for the sectors are required.

Electric power
supply and
consumption

Power sector requires challenging agendas to introduce
new power supply and accounting systems and EE&C for
electric appliances.

Coal supply sector

Introduce clean coal technologies such as coal
gasification and liquefaction.

Qil and gas supply
sector

NG will be used much more in residential sector, the
introduction of the infrastructures is challenging agendas
for the government.
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Technologies for the Demand Side
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Thank you for listening !



For Seminar at the Japan Center

Renewable Energy Technology
in Japan
(Solar, Wind and Mini Hydro)

JICA Study Team
April 2011

1. General

Support Schemes by Government
Solar Wind Hydro
Study Stage -1/2 Subsidy for Wind - 1/2 Subsidy for Design
Data Collection - New or Rehabilitation
under 50 MW
Construction |- 20,000 ¥ for 1 kw -1/3x 0.8 Subsidy for | (1 MW-30MW)
Stage (already closed by the Project Cost -10% to 20 % Subsidy for
2005) - Not less than 1.5 MW Construction or 50% of
New Technology
(Under 1 MW)
- 1/3 of the Project Cost

A3-11
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Technical Issues of Unstable Power in the Power Grid

Facilities

Effects on the Whole
Network

Effects on the Distribution __

Effects of Unstable Power

—— Dispatching Control

— Unstable Power —

Countermeasures

Need of Backup Capacity
{not reduce power resources

Adj it of Frequency

Flu ion of Power

—  Reverse Flow

and Voltage

Network
| Increase of Voltage ___ Stop or Reduce Operation
at the Connecting Point for Voltage Suppression
For Clustered J_ Independent Operation_____ Attachment of Detection
Solar Home System in Outage Time Equipment
for Independent Operation g

10
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Features of Solar Power

Advantage Disadvantage
Owners | -1t is easy to select its scale and | -It is still high cost (5,000
install it anywhere. US$/KW).
-Maintenance free (except power | -Large space is necessary.
conditioner change: every 10 (1kw=10m2).
years)
Power |- It might contribute to reduce -Voltage increase at the
Utility peak power load in daytime. connecting point
-Fluctuation of output (affects the
frequency)
-Protection of independent
operation by each site
14
16
3. Wind Power
18
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Generation Cost of Wind Power System

Sources Location Unit Price *
1. World Energy | Onshore 9 - 10.5 US cent/kwh
Outlook 2009
(IEA) Offshore 10.0 - 12.0 US cent/kWh
2. Technology Onshore 7.0 = 13.0 US cent/kWh
Roadmaps Wind [ ofrchore 11.0 - 13.1 US cent/kWh
Energy 2009
(IEA)
3. Energy Onshore | High Wind Area*1 6.5 — 9.4 US cent/kwWh
Technology Middle Wind Area*2 8.5 US cent/kWh
Perspectives 2008 -
(IEA) Low Wind Area 8.9 — 13.5 US cent/kWh

*1: UK, Ireland, France, Denmark, Norway
*2: German, France, Spain, Portugal, Holland, Italia, Sweden, Finland, Denmark

23
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Estimate Cost of Wind Power System

Sources Location Unit Price *
1. World Energy Onshore 1,770-1,960 USs$/kw
Outlook 2009
(IEA) Offshore 2,890-3,200 US$/kwW
2. Technology Onshore Europe 1,450-2,600 US$/kwW
Roadmaps Wind UsA 1,400-1,900 US$/kW
Energy 2009 (IEA)
Japan 2,600-3,200 US$/kW
China About 1,000 US$/kw
India About 1,000 US$/kw
Offshore UK 3,100 US$/kwW
German/Holland 4,700 US$/kw

* Unit price includes wind power system, installation and connection.
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Features of Wind Power (Grid Connection)

Advantage

Disadvantage

Owners

-Wind power is more
economic feasible than other
technology of renewable
energy.

-Environmental issues such as
bird strike and loudness.
-Power utility sometimes limits
the purchase of generation
due to limitation of system
capacity.

-Large space should be
secured.

Power
Utility

-Fluctuation of power is the
most critical issues for grid
connection.

Features of Small/Mini Hydro Power
(Grid Connection)

Advantage

Disadvantage

Owners

-Environmental impact is not
so large.

-Coordination with
stakeholders (water users,
existing facility owners, land
owners) might be necessary.

-Sometimes generation
schedule is limited due to
other purpose of water use.

Power
Utility

- It is relatively stable in terms
of power output.

-In case of remote area, it is
difficult to connect to the
existing grid.
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4. Hydro Power
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Reference
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Appendix 4

Results of Questionnaires collected

at the 2"! Seminar



1. What are the likely constraints to promote energy effiiency
in Kazakhstan?

a Lack of the adequate laws to regulate energy use

b Lack of the budget/funding

¢ Absence of the leading organization

d Lack of institutional enhancement for the demand side
e Lack of project development capacity/knowledge

f Limited access to state-of-the-art technologies

g Others
10 I —
5
a b c d e f g

2. What are the priorities to promote energy efficiency in
Kazakhstan?

a Supply side of the power sector

b Supply side of the fuel sector (gas 7 / coal 3 / il 3 / uranium 0)
¢ Demand side of the power sector

d Demand side of the fuel sector (gas 4 / coal 3/ oil 1/ uranium 1)
e Others

10 |
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3. In which areas do you expect financial support by the
Japanese ODA to promote energy efficiency?

a Highly efficient thermal power plant (gas 1/ coal 2 /0il 0 )

b Rehabilitation of the thermal power plant (gas 1 /coal 2/0il0)
¢ Highly efficient transmission line

d Renewable energy (wind 9 / solar9 /hydro 4 / geothermal 3 )

e Combined cycle plants

f Installation of gas turbines

g Highly efficient CHP

h Master Plan (electric power development 3 / transmission 5 )

i Others

RN IN=HIRINS
e f g h i

4. What are the likely constraints to develop JI or other
emission reduction projects in Kazakhstan?

a Kazakhstan’s status under the Kyoto Protocol

b Lack of identified JI projects

¢ Lack of experience / project development capacity
d Lack of the adequate laws and regulations

e Absence of the leading organization

f Lack of the budget / funding

g Others

10
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5. Which of the project types listed below need most or will
benefit most from implementation as JI or other emission
reduction projects?

a Highly efficient thermal power plant (gas 4 / coal 1/0il 0 )

b Highly efficient transmission line

¢ Renewable energy (wind 7 / solar 6 /hydro 4 / geothermal 2 )
d Combined cycle plants

e Installation of gas turbines

f Highly efficient CHP

g Others
10 | I
- Ll S _
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