ASIA CLEAN ENERGY FORUM 2023
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Works in Mongolia
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MONGOLIA AS ONE OF THE COLDEST COUNTRIES

& WorldAtlas
Rank Country Average Yearly Temperature (°C)
1 Canada -5.35 .
s g Household energy consumption share
. o Heat 70 %
3 Mongolia -0.7 o
o Electricity 30 %
4 Norway 1.5
5 Kyrgyzstan 1.55
6 Finland 1.7

Ulaanbaatar in January:
Average high: -15.6°C
Average low: -25.9°C

29 January 2023

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



HEATING IN URBAN SETTLEMENTS

Typical heat only boiler from the outside and inside
INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.




ADB’S CLEAN HEATING WORKS (1)

MONGOLIA
ADB CLEAN HEATING PROJECTS

Project Location
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ADB’S CLEAN HEATING WORKS (2)

v’ Scales of focus
(i) Individual buildings
(i) Cluster of buildings / District heating

v Technologies used and planned

(i) Shallow ground source heat pump (Open and closed loop)

(ii) Solar thermal collectors (for heating, hot water, ground injection for GSHP)
(iii) Energy efficiency (Improved insultation)

(iv) Air to water source heat pump

(v) Medium depth ground source heat pump

v’ Other efforts by ADB energy projects
(i) Capacity development for various stakeholders
(i) Awareness raising campaign for general public

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



ADB’S CLEAN HEATING WORKS (3)

Current projects

1. Grant: Upscaling Renewable Energy Sector Project
Effectivity: 12 Feb 2019

Five Subprojects: Shallow Ground Source Heat Pump systems for heating of

Hospital, Kindergartens and Schools.
2. Grant: Renewable Heating Demonstration in Remote

Areas
Effectivity: 06 Mar 2023

Three soum hospitals will have energy efficiency retrofit and air source heat pump.
3. TRTA: Supporting Renewable Energy Development

Project
Target board approval Q1 2024

Subproject: Medium depth ground source heat pump for district heating

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



ADB’S CLEAN HEATING WORKS (4)
Upscaling Renewable Energy Sector Project (Effectivity: 12 Feb 2019)

The system was easily reverted to the heat only boiler for the first
operation year temporary due to the reasons:

o Subsidy for heat only boiler was available for use

o Budget for increased electricity use was absent

o Lack of on-site O&M capacity

o Low energy efficiency of the building

MOU was signed between Ministry of Energy and the relative
province to increase commitment.

Kindergarten in Khovd soum, Shallow ground source heat pump and solar thermal collector system

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



ADB’S CLEAN HEATING WORKS (5)
Renewable Heating Demonstration in Remote Areas (Effectivity: 06 Mar 2023)

Rationale: Demonstrate scalable cleaner heating technology in remote areas Scope:
* Providing clean heating for hospitals which are of high value for less-wealthy and remote
communities (Air Source Heat Pump)
 Demonstrating energy efficiency first principle
 Demonstrating the benefits, feasibility and scalability of heat pumps, solar energy and electric
heating
* Financing: $S2 million from JFPR (Japan Fund for Prosperous and Resilient Asia and the Pacific)

e QOut of which USD 250k will be spent for CSOs to conduct the work prescribed.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



ADB’S CLEAN HEATING WORKS (6)
TRTA: Supporting Renewable Energy Development Project/ Approval Q1 2024

Subproject: Medium depth ground source heat pump for District Heating in Kharkhorin

Heat | = Parameter Medium- Shallow
oump | €= Depth GSHP GSHP
N Well depth 2,000 m 240 m
Number of wells 4 440
Total units (meters) drilled 8,000 m 105,600 m
1-3 km
Drilling costs ($/m) 100 — 500 40-60
Estimated cost in Mongolia 450 59
($/m)
' Drilling cost ($) 3.6 million 6.2 million
Operating principle of medium depth Comparison table for MDGSHP and SGSHP

geothermal heat pump system systems with equal capacity

NOTE: The proposed project will supply heat to a standard soum district heating
network in the megawatt range (2.6 MW, 31 buildings, and 118,600 m3).

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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Thank you.

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.



EXAMPLE OF LESSONS LEARNED AS OF NOW

MOU was signed between The Ministry of Energy and

the relative province specifying:

o Capacity development activities for wide groups
o Ownership of the system by the local

government

o Local government to bear O&M expenses
o The operating entity shall be responsible for the
integrity/functionality and efficient operation of

the assets procured using grant funds

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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SPYAM XYHHUA AAMHE "CaPraaraax fi *
SPYUM XYUMIAF HIMOIEYYNOX Tocony ™
WIAH 3OXMLIYYNAMY 4 )
ﬁymp 1

XAMTPAH AXXWUIINAX CAHAMX BUYUT

2023 orbi 03 ayraap capem 15 Ynaaubaarap xor

Har Tanaac: 3p<mum xyuHUA Aam TYYHHAr Teneenx Opunm xyuHUiA samub “Capraaraax
IPUAM XYHMUAT HIMITAYYNIX Tecen™uitH 3oxuuyynan B.Cyrap

Heree Tanaac: 3asxaw aimruith 3acar papra [ Tyswmikapran
Hap Motron Ync 6a Asmitn xenknuiy Gamk XoopoHa Baliryyncan ByuanTryi Tycnamkuin
3p3ar ynaacnan GonroH Tyc caHanx Gusrwir 6airyynas.

H3r.30PUNIO

Mowron Ync ByuanTryii Tycnaskumix Xananuyaapr 3aaca wexyen Gonans garyy Yyp
aMbCranki CTPaTeruitt canruin Byuantryit Tycnasoxuiin xeperreneec 189,530 /Har ayyH Hasm
€COH MAHTE TaBaM 3yyH ryw/ am aonnaprai T3HU3X XepeHreep 3asxad aiMruitd Ynuacrai
CyMmbiH XKagxnaHT yoruonbop cypryyniin epreTrenuitn Gapunrom AynaaH xadramxug 110 xB1-
biH XOPCHWE Aynaakel HacocsiH cuctem vecen /Laawma “Tecen” rax/-uir X3PANKYYNCIH.

XOEP.XAMTbIH AXUNNATAAHBI ATYYNrA

2.1.Tanyyn aHaxyy casamx BUuMAH XYDIIMA CIPrasrasx IPMUM  XYHWIAT XBNKYYNax,
TYYHAR XYPISHA XMATAIX AN, apra xomxao, Tecen xetentep, CypranT cemuHaphbir 30XHOH
Galiryynax Ymrnanaap xamipas axuanax A3p fapaax acyysnaap xapunuaHd ToXMponuyos. Yyxa.

Opumam xyuHUn RaM He 3asxaH aimarral L00PX HANSAYYAUAK aaryy
2.1.1  Xamrapcak MapraxunTan GanTrax Cyprant, cemmuap 3oxuoH Garyynax
2.1.2 Byuantryit Tycnamxii rapaawuin 1.7 ayraap 3ying 3aacksl Aaryy Byuantryi
TYCNaMKUIAH XOPEH 88D ABCAH 30 XOPOHTE Hb TOPHIAH eMSMT xamaapax Gereep yyHir
OPOH HYTAT ACRAN AlMINAN Rairyynnaran Xynaanax erex, Gyprromiyynox
2.1.3  Tyc xepCuuit QyNaaHbl HACOCHIH CUCTEMMIH AWMIMANTBIH 3apANLIF OpPOH HyTar
Xapuyuax
2.1.4  ByuanTryit Tycnamxmiti rapaskuin 1.8 ayraap syina 3aacHbl naryy awurnard Hb
OyuanTryit Tycnam: MitH XepeHraep ONroracoH 3g xepenrnith Bypan Gytan Gananbir
XQHrax, Yp awurraa axunnyynax yyparraa

39PIF HUIN3INIIP XAMTPAH SXUNNAXEA OPLINHO.
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