/N

Multi-energy Systems (MES) and Integrated

APUEA

Asia Pacific Urban Energy Association

This is not an ADB material. The views expressed in this document are the views of the author/s and/or their organizations and do not necessarily refl
policies of the Asian Development Bank, or its Board of Governors, or the governments they represent. ADB does not guarantee the accuracy and/or col
the material’s contents, and accepts no responsibility for any direct or indirect consequence of their use or reliance, whether wholly or partially. Please feel
contact the authors directly should you have queries.

solutions for diverse consumer demands
Y ARREEEE RN SR ERANESFRAE

2"d |nternational Forum on Low Carbon Development for Cities
£ EEmhiEiR A EERCIE Mikael Jakobsson

Executive Director, APUEA Y KL HBERIDS(APUEA)ITES
Managing Director, NXITY BERRBEIR(NXITY) 518

Seoul, 2" September 2019
B/R, 201998 2H

Supported by

°s INTERNATIONAL
AP DBDH (o @ ofeiices FHITEC

ASSOCIATION



Current and Future Megacities (2015 - 2030)

SEIFIRERIKEET (2015 - 20304 )

Chengdu,

Moscow, Aussia 76m | 10.1m

12.1m ] 12.2m i
133m | 17.3m

103m| S Shore Lale Beiling, Crina
Los Angeles, US | New York, US 87m|1 20.3m | 27.7m
12.3m  13.2m 18.5m | 19.8m i
23.7m | 90.7m
@ Tokyo, Japan
38m | 37.1m
| C Hyderabad, India
Mexico City, " 5 89m| 12.7m. ita, .
21m| 23.8m 9, ?mi 11.9m 12.9m | 16.7m
Ho Chi Minh City, Vietnam
7 2m[10.5m  Mumbai, inda 7.3m | 10.2m
Rio de Janeiro, Brazi 21m | 27.8m :
12.9m | 14.1m ;lal:;r[t:. Indonesia
Current megacities @_‘ g 3.8m
55m 10.4m
2015 population Klnahaca I Bangkok,
2030 poputation Thailand
11 Sm | 20m 92m 11.5m
Johannesburg,
Future megacities South Africa
) Buenos Aires, Sao Paulo, 9.7m 11.9m
...... 2015 population Argentina Brazi
Lo 2030 popuation 15.1m | 16.9m 21m 23.4m
Supported by ::2a8 EUROHEAT /D) K
4 ##°0BDH (Dumer @ AIEC .,
Asia Pacific Urban Energy Association e



Sectoral Energy Consumption
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Indisputable trends in the energy sector
BEilR T AL T AT FHNANEE S

* Urbanization R

* De-centralization ZFEH(ML

* De-carbonization {4

- Digitalization 2

* Electrification (and liberalization of electricity markets)

BESMA (FIBENHiZERK )
What is the future of energy systems?
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“Smart Energy” characteristics
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RIEMEEEERERER S Flexibility is the key for demand responses in a By utilizing local resources and efficient solutions, &3I4t & BB NIRRT
KN RIS , tBEMNYYSK  Smart Energy system, and to cope with future along the entire energy system value chain, 2 LIRS ER S MET |
SRHET. SCRERNTCAYSEE., expansion, implementation and variations. remarkable global efficiency can be achieved. SCIN A S TRER
Competitive B4 5

A smart energy system must be financial viable HERERRFVWVTEETIS
and competitive with alternative technologies, al{TE , FEELLOPEX /
often through OPEX/CAPEX advantages and CAPEXHILEFIEAIE A
increased life-span. FHSEREATES,

Reliable and Safe AJ§24& 4%

Intelligent 588
B TR fRR S = 5554E Innovative engineering solutions, in combination

MxFEH TEMEgS , 2 withintelligent planning and control tools is the

e, ST, AT foundation to collect, analyze, visualize and
EEALEZ SO EA, optimize the Smart Energy system.

Integrated &

BT IE , ANERER Integration between different energy Reliability and Safety are fundamental requirements TEe SRR MERE
EihEiE 2 BHERSHEE infrastructure, through cross-sectoral planning to satisfy customers and earn the confidence and AR %ﬁ‘ﬁ%ﬁ%ﬁﬁ%
SRR T, paves the way for Smart Energy systems. trust for a sustainable energy system. IO EENEAREK,
Pooled Operation & Prosumers
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Development of Energy Systems and Services
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ICT - the new “Energy Grid”
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Digital transformation has put users at the center,
and their demands are changing
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Customer demands Energy Solutions

BR&EX BERRERD R

+ Affordability {EE *  Smart Energy / Multi-

« Simplicity &R Energy Systems

*  Flexibility F EERR/ Z0RRER
* Energy loT

+ Reliability BJ5E
« Safety e
* Low-carbon foot print

{ERRR

B
* Energy Management

REREIE

4 epertedty (5 DBOH (e @UHNS ERIIEC

Asia Pacific Urban Energy Association



What is Multi Energy System (MES)?
HARSEERRA ?
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Examples of Multi Energy Systems
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lllustration: UNEP — District Energy in Cities Initiative (DES)
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Biomass 4 #FikE

Wind power JX|g&

Solar power and heat
APHBEFI#NEE

Geothermal heat
Excess heat from industries

Tollgt
Thermal storages ¥z fi&

Free cooling BSASH]

District Heating [XiZ{dit
District Cooling Xigfit/&
Distributed Energy CHP/CCHP
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Challenges and Opportunities
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Challenges / Lessons learned #k&k/£23&£50)

* Terminologies and buzzwords ARiEfRITE
* Regulatory differences ZER
* Market regulations iz
* Economic regulations £55E0
* Social regulations T£HE
* Geographic diversity BRS¢
* Need for cross-sectoral planning FEEERI K
* High initial costs (front-loaded investments)
ItaR AR ( BUERRE )
* Lack of incentives and regulations &= #RIFIHSE
* Customer protection in terms of pricing and
guality of services
=P EENFIIRS RES EHYRF
* Experience gaps along the project value chain
IEMMEEFRERELER
* Delayed load ramp-up and occupation ratio
g EFHERF SR
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Opportunities #1i8

Increased energy efficiency by 25%—-50%

BEERS25%—50%

Not-in-kind solutions  IESCHIARIRTZER

Long lifespan of up to 50 years (low maintenance cost and
improved management) fEFEMKIAS05E ( {K4EPRATD
EEMA)

Increased public and governmental awareness — Global
initiatives (inc. APUEA and UNEP DES) 2\ ARFIBURFAIR Y
II—EEKEN ( BFELANHEERNSFIBRSERENLIE )
A wide range of suitable technologies for projects with
different pre-conditions

ERTEEAERHREMFIIE SRR

Huge market potential BEXBIETETH

(Not least for CBD/TOD areas, Industries and Industry
zones, Airports, Hospitals and Data Centers) ( JLEHE
CBD/TOD#BX, T #AIT VX, #l375. ERFIEEREAC )
Recognized energy supply concept globally
SERNANBERENIES

Financing and Business models are available

RHBEE ST
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Asia Pacific Urban Energy Association (APUEA)
WAEHEERIDS (APUEA )

The Asia Pacific Urban Energy Association (APUEA) is an Mission {#fap
initiative of International Institute for Energy Conservation To actively promote the development of
(IIEC), supported by Euroheat & Power and Danish Board ~ sustainable urban energy systems in the Asia

of District Heating (DBDH). Pacific region.
KiﬁJZFE ,)?HJ ( APU EAji 3zjthEl !BT :J?f%TF'TJH%Bm glEC ) & FWRESTT A K AT T RS R R AR R
Rationale InAvALFS To be a Iatform that:
» Similar Associations in North America and Europe but 5277?&7'_”9? ST REIREIT A
none in Asia Pacific region * Convenes cross-sectoral stakeholders
SRS | (BT = focusing on sustainable urban energy;
AEFEEZES | EIAERRE RSN RIS | S LT

* IIEC approached by development agencies and industry < promotes market development for
stakeholders to host an Association sustainable urban energy systems;

—L R R AR T R TR B FIECRALZINS (R AR T ER AN TR
IIEC is a not-for-profit organization established in 1984 with a * Shares global and regional experiences and
mission to promote sustainable energy in developing and emerging best practices
economies. The APUEA fits with IIEC’s mission and propose to host DELIRHKIFZRRHSESTE

f&‘zAssoiigtE@%ﬁgt I ﬁ;j%%ifg%ﬂgﬁ%;ﬁg%ko';yﬁq:. s@r  ° Support sustainable urban energy project
S AT TR AR, APUEARFATIECR I , EEIECTX  alliances.
LDE Y (=2 VS sup SEFFFETHFEURK T REIRIN E KRR
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THANK YOU

Asia Pacific Urban Energy Association
www.apuea.org
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