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MODULE 4. STRATEGY DEVELOPMEN JN

LEARNING OUTCOMES

Objective: share insights on strategy developrﬁﬁi 0 Incqyporate district
cooling into a local energy and low-carbon é@‘eool 31&95

/ Describe, understand a st g@dlstmt cooling strategy
development in Iocal a% n heating and cooling strategies;

Recognise Iy key to integrate district cooling in local energy
and Iowﬁ heat|r{ ling strategies;

By the end of this module, you will be able@

& est.ca p ctlces in incorporating district cooling planning in
a ener gies;



Key Steps in District Energy planning

1.

Assess existing energy and climate policy objecti

strategies and targets and identify catalysts

Strengthen or develop the institutional multi-Q

stakeholder coordination framework

O

Integrate district energy into national cal

energy strategy and planning

© o N o O

Map local energy demand
resources

Determine relevant poli

Carry out projec

Develop busi n Q
Analyﬁcphent z@
Facilitatefimance

Replicate

CONTEXT

e local energy

esign con
ibility a jlit

~ DISTRICT ENERGY
IN CITIES

o ACEED UNeHABITAT

Source: District Energy in Cities. Unlocking the
Potential of Energy Efficiency and Renewable
Energy



MODULE 4. STRATEGY DEVELOPMENJNN DC
WHY IS THIS IMPORTANT?

Incorporating DC into local energy and low caspen heating and/or cooling

strategies ...

* Most efficient and measurable way to meeting city
objectives

* Provide a coherent vision around which to mobilize
project champions

» Reassure investors, making possible-longer-term
infrastructure developments such as\DE

» Resources spent justified against the potential benefits

» Acity can shape the low-carbon,pathways ofits services,
capture synergies across.pusiness segmentsyand direct
the local DC strategy towards social and economic
objectives

* Inessence,to tackle energy-related challenges in a
coordinated and informed manner, with a long-term
perspective

Image: EnergyLab Nordhavn

CONTEXT



An energy and low-carbon cooling

the “portfolio” of projects and actions.

Coordination and monitoring of progress

engagement of stakeholders.
in the%

romp for other
a ature n uppIy

Setting delivery mechanisms and e
order to facilitate and stimulate | |n

Strategic cooling plannin
energy carriers due to t

hnlcal m C,
ietal ¢ n the assessment.

|t is necessary to in
environmental

O

DEFINITION

MODULE 4. STRATEGY DEVELOPMEN

|dentify and apply the practical steps required to@@

sl

=

Image: Vancouver Authorities
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. Define sc upe Objectives
 Elaborate technical and pury ase Scope

scenarios - Identify and engage

Idznui v ke
st.."elhc;l..ie:ls stakeholders

« Assess compatibility with
existing cooling networks

. e Coll :ct
in buildings dotg o
construce
 Address technical scenarios Evaluate Regulation
challenges when framework Ownership
implementing low- conditions and Pricing
temperature heat sourggs business Financing

@ models

(e.g. excess heat/coc
etc.)

Strategy development in local energy and low-carbon cooling is not solely an engineering, economic or
political activity but it is interdisciplinary in its nature

DEFINITION



2,
1. Objectives Stakeholder
coordination

4. Cooling 6. Reflection
Collection Asscssmant & Revision

An energy
strategy in a

Develop

the vario Carry out a technology L
o : . e city is
|dentify city actors in cooling specific targets
L . constantly
objectives for deve ent of assessment to provide :
S : evolving and
the cool estrategy to that identifies investor
. : : should be
sectors. e city technology certainty and to
. S updated and
olistic and h objectives. pathways. measure (0QrESS
full support. progress. Prog
evaluated.

KEY STEPS



1.

Cities develop district cooling to T, S
achieve a variety of objectives @Q W) co2
emissions

MODULE 4. STRATEGY DEVELOPMEN N
HOW TO DEVELOP STRATEGY N DCS?

1. Objectives: Deﬁa@

ASSESS existing energy and climate policy objectives, strategies and Q
and identify catalysts Q

resilience

Understanding and articulating Q
these objectives is key to ge%

‘buy-in’ from different aa@ * Y ] Loca free
the community. Q g RE power PGS o schieve s
1t also provides a focUs for the K SRS

strategy dev@nt. @

o Lower cost
efficiency :
of cooling
and access
Reduced

blackouts/
grid stress

Multiple Benefits

KEY STEPS



India Cooling Action Plan (ICAP)

1. Objectives: An ex

' g&itized‘

In February 2019 the government of India
district cooling in the ICAP, a Iong-teéountryw@

strategy to provide thermal comfort | "citize

minimizing negative impacts to th& se
environment.
’dﬁproach for
@ for active
|

ciency as a

ed by meeting the
using efficient cooling

The report recomme
space cooling i.e. fi
cooling in buildi
foundational
reduce
techno

KEY STEPS

oS

e

INDIA COOLING
ACTION PLAN

T CLEMLATE CTIAMG



MODULE 4. STRATEGY DEVELOPMEN JN

HOW TO DEVELOP STRATEGY N DCS?

1. Objectives: Challenges & Ortunities

Cooling not being conside%%e city |

Local solutions to
cool consumption
are thus
overlooked that

In some countries
cooling solutions
are traditionally
focused at the

Many objectives s
are e);(prcjessed at Data on the city’s
the national levc! onsumption of

. oling may n
(CO2, efficicncy S
renewab’c:, Tucl :

pove'(y collected.

could more cost
effectively meet
national targets
than national
solutions

national level
(electricity, gas,
building
efficiency)

se of energy policy to the local level.

ISC
A cooling as@ent as %’l e development of an energy strategy may demonstrate that
local solutions such as utilizing a city’s waste heat in district cooling systems is best.

Development of anOanergy ;@/ particularly data collection at the city level, can shift
e

KEY STEPS



Bring together the various actors in the developme

and has ful
Public

duildings
developers

« City department * Public or private ity, ge + Construction * Residents

» Independent companies ate and real_estate  Role:
body (public * Role: to provid rovid companies connected to
and private financial * Role; to operat * Role: to provide the network and

e
players) support t\@s D S'in line with consumer data pay heating bills
» Role: to provide out th . during the to the utilities.
framework Ives project
conditions %
@ %

lii . T

S 7L

[Further details in Module 2!]

KEY STEPS



MODULE 4. STRATEGY DEVELOPMENJ™N DC
HOW TO DEVELOP STRATEGY N DCS?

[/
3. Data Collecti K

Ensure data is collected on heating and cooling t nk ba @ty objectives. This
step is called energy mapping and refers to the visu I repre tion of energy and material
flow distribution along the syster@a to |t§\ aphical location

Average, maximum & minimum figures: 1 Dec 2007 - 31 Jan 20
Tuesdays, Wednesdays & Thursdays only (excluding 23, 26, 27
2008; 1, 2 Jan 2008)

Average Maximum Minimum

kW kW Date
036 44816 “Wed, 30 Jan 2008| 3616
40286 | 4460.0 Wed, 30 Jan 2008| 3524, , :
40201 | 4430.8 Wed, 5Dec2007| 3E14.8 Thu, 24 Jar]]
40322 | 43700 Wed, 30 Jan 2008 3B51.2
40520 | 43452 Thu, 10Jan2008| 3731.2
40441 | 43292 Thu, 11 Jan2007| 3,731,
40348 | 43516 Wed, 30 Jan 2008| 3,738.
40362 | 43844 Wed, 30 Jan 2008| 3765,
40391 | 4,389.2 Wed, 30 Jan 2008| 357G
40396 | 4332.0 Wed, 30 Jan 2008
40260 | 43276 Wed, 30 Jan 2008| 3

0245 40 3496, Wed, 30 Jan 2008 33 ;
..n.-J'A' 452 } _‘"}L‘Je W b "-.._I s @ RESIDENTIAL @ HOSPITAL @ SHOPPING CENTRE @ OFFICES @ LEISURE CENTRE

200 400 600 800 000 7200 1400 1600 W00 2000 2200 2400

[Further details in Module 3!]

KEY STEPS



4. Cooling Asses
Carry out a cooling assessment that identifies techno %ieve city objectives.
These technology pathways must account for c@ '
regulatory environments an

Cefrp PP RENS 66 K5 S=E81 = ig
B g

Hruibeke

Image: PLANHEAT Tool

KEY STEPS



* Not commit to large scale
DC development
immediately;

« Capacity building,
development and testing
of appropriate policies
and ‘proving the
technology’ takes time;

* Can later refine energy
strategy to reflect
lessons learned in the
local authority and the
increased investor
confidence;

O

O &

5. Targets in development f

“ Consolidation

* Keeping the business
model stable and

customers con
is a priority;

* Lessons le
|n|t|al dev

s periodic
of the energ
and slowly

he

ed and

| @ 5
- Stag evelopme@
y

Q.

MODULE 4. STRATEGY DEVELOPMENJNN DC

and cheap

in'the long term;
ay not be
able to upgrade the
ole network at once;

* Proving the cost savings
and financial viability of
new technologies is
important;

* Best practise is to
demonstrate new policies
before expanding to the
whole network;

KEY STEPS

ject type

* Lessons learned from

the initial development
should be collected
and implemented,;
Again, staged
development allows
periodic refining of the
energy strategy and
slowly increasing the
ambition of the
development as benefits
are proven, risks reduced
and working capital
increased



MODULE 4. STRATEGY DEVELOPMEN JN

HOW TO DEVELOP STRATEGY N DCS?
/

6. Reflection and @ %
An energy strategy in a city is constantly evolvin Q) ld be @d fter a period (e.g. 5
SS eva uated &

years) and prog
\-

LOCAL EMISSIONS : DH
. - — i Dl!mhpcing an ambitions Make Paris a resilient,
™™™ the urgent need operational action plan inclusive, carbon-neutral
energy city

Source: Paris Clim on Plan. City of , 2012

KEY STEPS



 Governments should mandate DC
in defined areas where density
levels render it appropriate by
making DC an element of urban
planning.

* To achieve this, a systematic
approach needs to be taken to
assess the suitability of DC in
new developments, simultaneous
with urban planning.

* The power to mandate network
zones implies also the power to
define exclusive concession
areas, to require off-take
commitments from developers,
and to establish the award terms
for the concessions — terms that
could include stipulationstabout
allowable tariffsyservice standards,
and future capacity investments.

A

» Governments should establish a

consistent national tariff
framework for DC.

+ That means defining‘the‘allocation

model of up-front, recurrent, and
consumption‘charges to preperty
developers; individual property
owners, andtenants and.€nferce
thelconsistent use of such'eharging
models‘across projects.

The charging models'should seek
to align the charges paid by
users with,actual cooling
consumption. In.some cases,
pricesregulation will be required to
provideequitable tariffs to users,
while granting returns to DC utilities
commensurate with industry risks.

Source: Strategy&: Unlocking the potential of DC, the need for GCC

governments to take action

o™

N\

* Governments should define the
basic levels of reliability and
performance required of DC
providers.

* They should accompany these
requirements with technical codes

to ensure quality in the design and

installation of assets.

* There is also a need for codes
governing the operational
interface between DC providers
and building owners.

« Clarifying these rules of
competition can give DC the
chance to become a competitive
industry.



Gulf corporation Singapore " ASEAN countrics
council

Incorporated DCS in their
energy conservation plans

Introduced PP model and low
interest loans

Introduced penalties for non-compliance

Source: GIZ

ROLE OF GOVERNMENT



MODULE 4. STRATEGY DEVELOPMENJYN DC
LINKING CURRENT INITIATIVES i INDIA TO DC

« Align district cooling to s and @ nder Smart City
Plan and its role in rréri art Clty Ives on: smart metering
and monitoring of wa reasg s renewable energy; reuse

SMART CITY PLAN of wastewater ete:

* Incorporate
including
such as

coollng more explicitly
S|on against smart city objectives
nd future-proofed infrastructure.

n’s combined approach of improving energy
sing renewables is a fundamental tenet of DC.

SOLAR CITY ' ' approach, the Master Plan could provide a strong
PROGRAM ' work to take action on DC and could include DC

its inclusion as a technology that aligns well with the Solar
Program’s objectives

ROLE OF GOVERNMENT



. CASE STUDIES

w.‘ anﬂ




CHALLENGES
* 32% of Hong Kong's electricity is for AC.
* Lack of experience in district cooling

OBJECTIVES Q
* Cut down coal consumption for electrici Y
* Demonstrate district cooling in Ho @ to ki

off other projects

* By 2020 improve refrigeratio}@ormance
for all commercial buildin

PROJECT IDENTIFI

f t of Id@q “dense,
mixed, public a rloadQ(
* Project’s preximity to seawaterfor cooling

* Hong Kong had authority over design and
development of zone

Image: airport2park.org

BEST PRACTICES



DEVELOPMENT INFORMATION

BENEFITS

- Open Space

= Other Specified Uses

Connect malls, cruise terminal, offices, schools, hotels,
sports complexes

Phased approach to match real estate development
Full system will serve 1.7 million m? of floor-spac
80,000 TR and 39km pipes

Demonstrating technology, helping identi istrict
cooling projects in Hong Kong

Other Specified Uses
(Amenity Area)

-1 Major Road and Junction
ar

Residential (Group C) - .~ Boundary of

Kai Tak Development
Government, Institution

systems

35% less electricity deman r-cooled @

Reduced capital cost ermal p ation

for buildings as we ce saV|

Full SySte Image: ktd.gov.hk
° Elec |C|ty gs: 85
* CO2 lons of 59,5 /year

BEST PRACTICES



Setting City targets

MODULE 4. STRATEGY DEVELOPMENJ™N DC
CASE STUDY: SHENZHEN QIANHAI, CHINA

Energy saving rate: 12.3%
Electricity saving: 0.13 billion kWh

Reduction of standard coal: 16000 tons

Reduce peak electric power: 0.12 mkWh

Reducing thermal island effect
CO, emission reduction: 123,000 tor?b' Q7 a
Ima Renderings of urban
Reduce water: 3 million tons lanning'document in
enzhen, Urban planning

ument municipality

.......

Image: Urban plans for Qianhai, Urban planning document municipality

BEST PRACTICES



» Adetailed evaluation of DC for the area-based
development under its Smart City Plan concluded that
DC is commercially viable without the need for separate
viability gap funding or other policy measures

» RMC has acted fast and with engineering supp m
UNEP prepared design for DCS pipeline net th a
dedicated corridor for DCS pipelines

«  They also integrated DCS in their ov @g ed

infrastructure tender’ for the smart city‘area, prep - Tl

for laying out pipes for the oth ies like was Image: Rajkot smart city master plan, RMC
supply pipelines, drinking w lines, eI

etc.

BEST PRACTICES
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Source: “District Energy in Cities: Unlocking the Potential of Energy Efficiency and Renewable Energy”. UNEP, 2018
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‘llﬁk V‘.‘,

District cooling planning should be consistently integrated, with local’ energy and low-carbon
cool strategies

 Ensure a stable and sustainable developmentmaintenance and operation of the network,
throughout its complete life-cycle

« Cities to assess and demonstrate. the’benefits of'district cooling in the context of local
objectives and its potential.

 Enable the support for stakehalder buy-in anchreassure investors

Key steps are: (1) defining objectives, (2) stakeholder coordination, (3) data collection, (4) heating
and cooling assessment(5)'setting targets, (6) reflection and revision

There are different levels-of strategy development depending on the pre-existing
infrastructure: New, ConsolidationyRefurbishment , Expansion

The various levels of local,or city engagements in each phase to capture synergies across
business segments, and direct'the local district cooling strategy towards social and economic
objectives.



V&LOR

Large government development organizations like NBCC and CPWD should consider
district cooling as a strategy in their projects. The potential developments under NBCC
and CPWD can support smart city initiatives 6f MoHUA."Systematic approach during
planning stage, with focused technical‘expertise.is needed in green field developments in
smart cities.

GRIHA, LEED, IGBC ete./can work in integrating DCS in design for campus and large
developments, as energy.saving strategy. State and city level governments can offer
incentives linked to’green development with district cooling for thermal comfort in
buildings (commereial and residential)



N\
._"!. \,

Incorporating district cooling into a local energy@nd low-carbon, cdol-strategies will
ensure that the city can shape the low-carbon pathways,of'its services, capture
synergies across business segments, and direct the local’'DC strategy towards social
and economic objectives

It allows to tackle energy-related.challenges:in a coordinated and informed manner,
with a long-term perspective

It should be done from the startfollowing the steps that were shared in this module

Development of a local energy strategy, particularly data collection at the city level, can
shift the discourse-of energy policy.to the local level

A cooling assessment as partof the development of an energy strategy may
demonstrate that local/Solutiens such as utilizing a city’s waste heat in district cooling
systems.is best.



DISTRICT EN ERGY

THANKYOU FORC ETING RODULE!

For more information about the initiative &amm @\vlsﬂ the following websites or contact:

|str ctenergyinitiative.org

Qen\nronmenl 197 2@&ep Org

programme
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E-TRAINING PROGRAM.A

B\
Module 5

e Carbon heating and conhiig - Business models for sound
strategies sustainable district cooling
systems



5. Targets in Latvia: Refurbishing an ing heat tariffs low

S O

The objective of refurbishment is to reduce the
subsidies required to district heat networks arnd make
them more efficient whilst keeping heat affccal le.

Many municipalities do not have the capiiai ror large
scale improvements. A lack of .:'vectment can jush
tariffs up making it harder to i 2tdin custorn.ars,
which makes the problem ¢'ei> worse. Source: Laima Gatmane

(V)
For many municipa'tic> t.1e soluti~. v.*!! be slow and 73% 5771409 21254

long-term wi*!: sinall inuremental improvements Share of Residents MWth
made that dc not impact the ..*'sinfss model CHPin served by DE installed

significantly. DE capacity

KEY STEPS



5. Targets in Vancouver: Transitioning

s

Between 2006 and 2010 Vancouver developed Southeast "aise
Creek Neighbourhood Energy Utility (SEFC NEU).

SEFC NEU tested new policies such as service area ',y laws
requiring connection and proved the benefits of disw ict energy.

W & W A

In 2010 the city developed the ‘Greenest Cit' Activi Plan’ i,
2010.

Vancouver consulted with utilities, NGOs, building developers
and other levels of government on new district energy strategy.

City now has district energ) s*.etegy targetin; spccific network
development up to 2020

Current strategv an 1 visio:. baser’ on SEFC NEU and the
lessons learn :d.

N/

»

Tem ‘new’ to ‘expanding’

COV District Energy Strategy .~

W ity e
08 Opportunty Zone:

+ PanedDElods
(@ Htcipied Dot o
(] WowicBymhe

() ising D e s
o biingOE ey s

‘BCH Disributed Geneation ADls TR |

Source: Neighbourhood Energy in Vancouver --
Strategic Approach and Guidelines

KEY STEPS




Consolidation: from oil to waste heat \&
a

* From 8 isolated heat island to an interconnected
sustainable network reaching 60% of the city C)

* The oil crisis in the 70's lead the shift towards a
decarbonisation of the generation mix

» The network optimizes available heat fr i
surroundings, reducing the depende &y 0 imports
o

1970 1980

199
\_

LY

0
Ve .

O

Source: Goteborg Energi

BEST PRACTICES
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