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MONGOLIA COUNTRY PROFILE

Territory: 1.564 million km?
Population: 3.0 million
Capital city: Ulaanbaatar (~1.0 million-35.6%)

Highest point: Khuiten mountain peak (4374
a.s.l.m)

Lowest point: Khukh nuur depressions
(518 a.s.l.m)

Min. temp: -33°C (-50°C)

Max. temp: +23°C (+35.8°C)
Official language: Mongolian
Main religion: Tibetan Buddhism
GDP per capita: 3973.44 $

Source: World Bank



MONGOLIAN INTEGRATED POWER SYSTEM
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POWER SECTOR CURRENT STATE -2019

I HEAT GENERATION BY PLANTS

CHPP-3  2,252.3 thou.Geal | 21.8%
CHPP-2  243.4 thou.Geal |

I GENERATION STRUCTURE AND IMPORTS

IMPORT GENERATION
1715.8 GWh 7,003.3 GHh LiRA 9220 thouGoeall
80.3% ATP 729.4 thou.Geal |
' TPND  96.3 thou.Geal 10.9%
BNTP  154.8 thou Geal '1-5%%
DzCHPP  50.9 thou.Geal | 0.5% /
3.010.0%

DorCHPP  332.8 thou.Geal |
EFCHPP 461.6 thou.Geal |4.5%

ECHPP  604.4 thouGeal |
WIND BOWER DCHPP 557.2 thou.Geal |
459.3170.3% CHPP-4  3,905.8 thou.Geal |37.9%
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POWER FLANT

DIESEL GENERATOR

CHPP-4 13,9727
DCHPP | 310.3 4.9%
ECHPP | 163.4
EFCHPP|3208 5.1%
UKhCHPP | 115.6 1.&%]
DOrCHPP | 237.9

DzCHPP | 12.7 0.2% W,

CHPP-2|1589
CHPP-3|1,054.3
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POWER DEMAND OUTLOOK

===(Jrganic Growth Scenario
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s Bul| Market Scenario

Source: ADB Mongolia Updating Energy Sector Develapment Plan (TA No. 7619-MON)

2011 2012 2013 204 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030



RESERVES OF COAL RESOURCES

Sharin Gol Baganuur Shivee Bvoo | | Aduun chuleun
0.5 Mtfa 3.5 Mfa 1.7 Mtfa 0.4 MTfa
4100 kealfkg 3300 kralfkg 2901 krallkg 2200 kecal fkg

Browncoal Basins
. Orkhon-Selenge
&. Ongiyngol

Hardcoal Basins 9. Big Bogdyn

1. Eharkhiraa 10. Choir-Miarga

2. Bayan-Ulegei 11. Middle Gowi

3. Mongol Altay 12. East Gowi

4. Altay-Chandmani 13, Sukhe Bator | Coking and bituminous coal of Coking and bituminous coal of

5. South Khangay 14. Choybalsan | Nariin Sukhait, Sumber (2015) Baruun Maran, Tavan Tolgol,

6. South Gowi 15. Tamtsak | Ovoot Talgoi Tsagan Tolgod (2015), and Ukhaa Khudag
 Estimated total sources around 1730 billion ton * Mines in Gobi region are for exporting -34.5 million

in 15 coal basins ton in 2019

* Over 370 identified occurrences in 85 deposits * Mines in Southern region and other regions are for
* Proven reserves 12 billion ton, which of 2 billion power production and household heating —

ton is coking coal



RENEWABLE ENERGY RESOURCES

HYDRO ENERGY RESOURCE OF MONGOLIA

3800 small and big
streams and rivers in Mongolia.
Hydro power potential about

6417.7 MW
It would produce
56.2 billion kWh
of electric energy in a year.

90° 95° 100°

ner
.........................

Wind resources
assessment made by
NREL (USA). Good-to-
excellent wind resources

equivalent to 1,100 GW
of wind electric potential.
Potentially deliver over
2.5 trillion kWh per year

Annual average
amount of solar energy is
1,400 KWh/m?2/y
with solar intensity of
4.3-4.7 kWh/m?

per day. Total annual
radiation intensity equals
to 2.2*10¢ TW.



LEGAL & REGULATORY FRAMEWORK IN ENERGY SECTOR

Legal framework for energy regulation
v' Law on Energy
Law on Renewable Energy
Law on Licenses for business activities
Law on Concession
Law on Energy conservation

ANER NI NEAN

The resolution of the grand state assembly of Mongolia
v' The State Policy for Energy Sector in Mongolia (2015-2030)
v" National Renewable Energy Programme (2005-2020)
v" National Energy Conservation Action Plan (NEEAP 2017-2022)

The order of Minister for Energy
v Grid code of National Electricity Transmission Network

The resolutions of ERC on:
v Licensing policies and directives
v The rule to regulate relation to licensing matters
v' The rule to set the terms and conditions of license, and to evaluate and review compliance



LEGAL & REGULATORY FRAMEWORK IN ENERGY SECTOR

“State Policy on Energy” 2015-2030

PRIORITY AREAS AND STRATEGIC GOALS

SAFETY « Ensure energy safety and
reliable supply

» Transfer the state
dominated energy sector
into private based
competitive market

+ Develop mutually beneficial
cooperation with regional
countries

« Support innovation and + Develop a human resource
advanced technology in
energy sector, and

implement conservation
policy

STATE POLICY
ON ENERGY

EFFICIENCY ENVIRONMENT

* Increase the production share of renewables and
reduce negative environmental impact from
traditional power generation and greenhouse gas



LEGAL & REGULATORY FRAMEWORK IN ENERGY SECTOR

“State Policy on Energy” 2015-2030

Expected Results - Criteria

PN 2014 oH 15t stage 2" stage
/|Base year/ /by 2023 / /by 2030/
Reserve Capacity for Electricity Generation -10% 10 % < 20% <=
Reserve Capacity for Heat Generation in Cities 3% 10 %= 15% =
Profit Share on Tariff Structure in Cenfral Region -16.22 % 0% 5%
Own Use of CHP’s 144 % 11.2% 914 %
A A 3 :
Transmission & Distribution Loss /excluding 13.7% 10.8% 7 8%
Ovyutolgoi/
Share of Renewables on total Installed Capacity for 7 62% 20% 30%
Domestic Supply
Greenhouse Gas Emission per 1 Geal Power  0.52 ton CO, 0.49 ton CO, 0.47 ton CO,
Generation equivalent equivalent equivalent
Reduction of Building Heat Loss 0% 20% 40%
S 7% Super Cntical,
; _ CoalBed \ya Scritical
Technological Achievements that have to be Methane, :
utilized in Energy Sector % Battery Energy Cg:g;?]%rz?éd
Storags, Solar Plant

Pumped Storage




FULL POWER OF THE ENERGY CONSERVATION LAW

v' Organize countrywide implementation of state energy conservation policies and
provisions of law;

v' Coordinate the activities to develop a National Energy Conservation Action Plan
(NEEAP);

Obtain annual performance reports of designated consumers on energy
conservation activities;

Register of designated consumers;
Issue and revoke accreditations for energy auditing entities and ESCO'’s
Issue certificates for energy auditors and energy managers;

Establish a database system for energy conservation and for efficient use of energy
and manage public awareness campaigns;

Manage and ensure basic and advanced trainings for energy auditors and energy
managers;

AN N NN <
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INSTITUTIONAL STRUCTURE FOR ENERGY SECTOR

MINISTRY OF ENERGY ENERGY REGULATORY COMMISSION

< Policy making < Tariff setting regulations

< Long term power development < Issuing license more than 5 MW
< Policy implementation < Competition and Market

< Promation of rural electrification < Monitoring of performance

< Technical standards < Energy conservation and efficiency



INSTITUTIONAL STRUCTURE FOR RENEWABLE ENERGY

Ministry of Energy
Energy Regulatory Commission \
Center

Energy Economic

National Renewable

Energy Center

Institute National Dispatching

/ Center \

Combined Heat )
Power Plant-7 Wind & Hydropower Plant-3

Electricity Transmission Electricity Distribution

"4

Heat Distribution

Companies-2 Network-4 Network- 9




RENEWABLE ENERGY TARGET & ITS CURRENT IMPLEMENTATION
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283.4 MW

2015 2020 2030

In the State policy on energy, the
share of renewables will be reach at
20% by 2020, 30% by 2030 in total
installed capacity.

- The targets are reachable with
implementing 300-800 MW of
Renewable energy systems.
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s If it is assumed that the current increase in
energy demand constant, there will be demand
for 438 MW of electricity by 2020, 1698 MW by
2030.

« The required renewable energy capacities to
reach the national renewable

energy goals will be 283.4 MW in 2020 and 803.1

MW in 2030.



GHG EMISSION LEVELS AND THEIR VALIDATION

2010

21.9 Mt CO,-eq.
Waste,

0.70%

Agriculture
—129.20%

‘ Industry,

6.20%

2030 (forecast)
51.2 Mt CO,-eq.

Waste,
0.60%

Mongolia ratified the Paris Agreement in 2016,

Agriculture,

= 13.40% confirming its intended Nationally Determined
Contribution (NDC) of 2015 to reduce greenhouse gas
/-'":;g;;“ emissions by 14% below the business as-usual

scenario in the year 2030, equivalent to an annual
reduction of approximately 7.3 MtCO2e of economy-
wide emissions in 2030.

Figure 1. GHG emissions share by sector in 2010 and 2030 [forecast, excluding LULUCF].

to a business-as-usual (BAU) scenario, excluding LULUCF.

50 Total potential emissions

reduction of 14% in 2030

=== BAU

Mitigation scenario

Potential reductions

Total GHG emissions (excl. LULUCF)
(Mt CO-eq)

20
2010 2015 2020 2025 2030

Figure 2. Indicative potential emission reductions of the measures compared to BAU emissions



ENERGY TARIFFS

COMPARISON OF END USER ELECTRICITY
TARIFFS WITH SOME ASIAN COUNTRIES

USD.cent/kWh

239

M Residential

7.90

1500 16.07 |
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1003 1160 T Ll
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C IR —° |

Mote: Exchange rate USD to MNT 1:2,734.33

COMPARISON OF END USER ELECTRICITY
TARIFFS WITH DEVELOPED COUNTRIES

USD.cent/kWh
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==Ci=EuE=] I
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MEDIUM-TERM ENERGY PROGRAM 2018-2023

Action to be implemented

To ensure domestic electricity -To expand the Darkhan CHPP capacity by 35 MW
- To renovate turbine generators Ne1—4 of CHPP-4 of UB city
an_d heaF demand (eXtehd - To expand the Erdenet CHPP capacity by 35 MW
existing installed capacity and - To expand the Choibalsan CHPP capacity by 50 MW
construct new thermal plants) - To expand the capacity of high-pressure section of CHPP-3 of UB city by 75 MW

- To expand the Amgalan thermal power plant of UB city, making it a 50 MW combined heating and
electricity producing station;

- Expansion and renovation adding 250 MW to CHPP-3 of UB city

- To commence expansion work (with 1 block having gas generator operating in regulating mode.) to
augment the capacity of CHPP-2 in UB by 300 MW

- To construct TTPP (300 MW)—domestically supply the energy demand of the Oyu Tolgoi copper
mining and processing plant by relying upon the Tavan Tolgoi coal deposit

- To develop and implement technical and technological solutions for thermal power plants projects such
as the 700 MW Baganuur plant and the 300 MW capacity Booroljuut plant;

- To commence construction of generation sources with capacity not lower than 100 MW for the Altai-
Uliastai energy system

- To commence construction of thermal power plants relying on coal deposits to supply 5 aimags in the
Western region

Construction of renewable To commence construction of the 315 MW capacity Egiin Gol hydro power plant
- Erdenburen Hydro PP

energy sources - Storage system with large capacity (100 MW)

- Upscaling renewable energy program (30 MW)

- New Solar PP-60 MW

- New Wind PP-100 MW



CURRENT RENEWABLE ENERGY PROJECTS
Bugat -140 kW
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CURRENT RENEWABLE ENERGY PROJECTS

Taishir -11 MW Durgun -12 MW

SR

Zavkhanmandal -110 kW




INTERNATIONAL COOPERATION IN RENEWABLE ENERGY

GOBITECH + ASIAN SUPER GRID

Hydro T
2 \ » - Russia
— Wind
e ¢ Ty Mongolla
a [] Solar-PV
o L
o ¢  Solar-CSP
= Gobi Desert
% ~ S| [ cobitesat
. ?\Sw\
v / XS uth Korea Japan ,

Import: maximum
10% of
electricity
demand

0 250 500 750km
e )

*Generation mix is based on 2030 BAU forecast. FINRE
*lapan: Scenario of phasing-out nuclear by 2030 W Nuclear

The Gobitec concept represents the idea of producing clean energy from renewable
energy sources in the Gobi Desert and to deliver the produced energy to regions with a

h |g h demand of electric ene rgy. Source:“Gobitec and ASG for Renewable energies in Northeast Asia” report,
2014.



ISSUES AND CHALLENGES FACING ENERGY SECTOR IN MONGOLIA

Environment

Efficiency

¢ Aging power infrastructure,
insufficient technology

¢ Digitalization, energy system
flexlibity and cyber security

e Stable and sustainable energy
supply and decrease its
dependence for refined fuel
and electricity

¢ Operation & Maintenance

system for long-term Policy
need it

* Develop new Business model
which promoted use of
distributed small renewable
energy system such us solar,
wind

e Market-based support system
for renewable electricity
production, supplier compete
their energy price

e Develop hybrid renewable
energy systems with energy
storage

e Contribute to Mongolia’s
National Determined
Contribution (NDC) for
climate change mitigation.

* Improve and strengthen
advantages of the existing
energy market

* Promote to use energy
efficiently and cost reduction
for every sector

¢ Enhance to ESCO business
model

¢ Introducing international
standards

¢ Bringing international
financial model which
implement energy
conservation measures



SUBJECTS OF PARTICULAR INTEREST WITH REFERENCE TO THE CONTENTS

‘ Liberalization of financial and economical mechanism in energy
sector

\

Establish economic and legal environment promoting private
investment in policy level

|

‘ Promote renewable energy through tariffing system

[

‘ Create supporting mechanism energy efficiency

/

Create accurate and efficient information system recording energy
sectors statistical indicators.

N
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Contact: report@tky.ieej.or.jp
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