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MODULE 1. INTRODUCTION TO DISTRIEN COOLING
LEARNING OUTCOMES

Objective: share fundamental knowledge on tco * systems (DCS)
By the end of this module, you will be able :@

Describe the role of district c@g C)in arbomsahon of the
building sector;

/ Describe understa scus@%&mentals of DCS including types of
prOJects netw %ﬂ
( /) Identify a elop or@ benefits of DCS across various stakeholders;

ey steps in the development of district cooling systems
nmg ph assessments stakeholders, etc.;



MODULE 1. INTRODUCTION TO DISTRIEN COOLING

THE ROLE OF COOLING
/

Tropical climate and increasing extreme climate e & uch as heat waves make
in &la

cooling a necessit (ﬁ

: Drivers cooli ojections for 2037
* Aggregated cooling _
demand projected to grow : \ Aot coling demand (N K1)
gx by 2038 currefl Olga:ﬁzgs@@t | " 1,003
n B o ™ i

* Manifold increase in
energy demand (800
and emissions (900MMI

CO2)as a reSl(Jb
growth by @

GrRowing per capita income (INR'000) Air-Conditiening

100% , 361.2

:
100% _ 1786

|
y
- || .
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Tropical climate and increasing extreme 800 Gw 900 M MT
climate events makes cooling a necessity additional electricity aafa‘fﬁbrra! coz2

required by 2050 ssions contributed

&
by space cooling by
2050

Source: Climate centre for cities adapted from ICAP

CONTEXT



PostEverything

Your air conditioner is making the heat w;

Climate control has become a necessity, but it's not a solution.

North India reels under heat wave, power
cuts, NewspointTV

161 views - 4 years ago

YouTube - MewspointTV

World set to use more energy for cooling
than heating

EEEEEEEEE

Rising demand for air itioning and refri i
‘make planet hotter and undermine pledges to rein in emissio

sssss

CONTEXT

%Iing Action Plan

@ targets for 2037:

« Reduction of cooling
demand: 20-25%

* Reduction of refrigerant
demand: 20-30%

* Reduction of energy
requirements: 25-40%



A District Energy System distributes thermal energy in the form of chi strict coali ﬁot water (district heating)
ofunderground pipes for use

through a
in space heating/cooling. The thermal energy is usually providedifrom a centra?@t, thus eliminating the need for

individual s .
< ¢ 0\< ; ;
€rsu ia &I Residential Instituitional &
g. Government

q:O o\ (g 5=
Return Chilled water supply
’

Image: Cleveland thermal

DEFINITION



MODULE 1. INTRODUCTION TO DISTRIEN COOLING
POTENTIAL OF DISTRICT ENERG

In a nutshell... Qs\'

DE uses loca
sources th

itive and |gh.
E ener cient
" ‘] alteﬁq to the
R tradifignal heating and/or
' , . .
Ya 8 oling solutions
. &él 7
<11
]

DEFINITION



MODULE 1. INTRODUCTION TO DISTR
COMPONENTS OF THE SYSTEM

EN COOLING

CONNECTING RENEWABLE ELECTRICITY GENERATION.
Excess variable electricity production, such as
ind jon. can b il

EACESSWID

LARGE-SCALE GROUND-SEURCE
PROCUCTION HEAT FUNP

WASTE DELWERES
usingeistrict energy, providing valuable demand TOIKCRERATOR
Tesponse for the power system. This electricity
i T large-scake heat pumps, which Npluvc

aracde heat (such as from

Teat exchanges. Disarict coaling
netwarks can mect the demsnds
af data centres, which normially

ko okt

T0DISTRICT COTLNG
HETWEAK

ver, hheormummmiua

require huge amounts of elec-

ABSORPTION CHILLER CAPTURING WASTE HEAT

‘Wast heat froon i b i 3
chiller. These differ from the more pmmlmlueuﬂcdﬂimm that the
cooling effect s driven by heat energy, rather than

by mechanical energy. The coeflicient of perfar-
mmo.l‘d\edtﬂerdvpendlm the ey ol
018

mrﬁmnnmmﬁw
generally have a steam turbine, and gas CHP
planmlm agasmrbmeuwl Thee tuarbines p::m
ﬂﬂﬂﬂdm and the excess heat can
ing metwark.
Oomblned cooling,
heat andl peneer (CCHP)
plants liave an absorption
chiller that can wse heat
o produce coling for
istrier cooling systems.

Source: District Energy in Cities. Unlocking the Potential of Energy Efficiency and Renewable Energy
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MODULE 1.

INTRODUCTION TO DISTR

EN COOLING

Local energy sources
Cooling can be extracted from free
cooling sources such as lakes,
seas or other waterways. Or it can
be generated by a district cooling
plant in the form of chilled water

District Cooling (D

S}

the
sites at

Distribution

a pre-determine@era ure

r ETS (end-users)

@%g has an Energy Transfer
@on (ETS) which is heat

changers connecting to the
()\@ secondary networks. They contain an

interface to the buildings’ own air

conditioning circuits.
|

v

Sea water
Solar heat l Electricity

Waste heat \

Rivers & lakes -.,_ somd"g

A

Sewage wa

:
;
5
2

|

/

Customer ETS

A\ \ U

Image: Devcco

DEFINITION




N COOLING

Chilled Water Productic

A district cooling system can have multiple cooling Q
generation plants and sources @
Typical cooling generation sources include: < ,

urc N

electric/absorptive chillers or free cooling§

1 i

L Y

such as rivers, seas etc.
Trigeneration or combined cooling, heati

Other accessories ne r the ge @it are:
 Circulation pum d/conde e

Electricity tran

Water t 3@3
Cool@rs
Ther rage systems: ice/chilled water storage

Central control systems —
Electric chillers

DEFINITION



The Distribution Network contains:

MODULE 1. INTRODUCTION TO DISTR

N COOLING

Pre insulated pipes buried underground
Direct buried network or a utility corridor
Leakage detective sensors and alarmi

system &

Booster pumps if needed : @
s ﬂ s

DEFINITION



A typical ETS room has:

* Pipe connections or rough-in with
knockout panels on exterior wall

 Heat exchangers for space

conditioning Q
e Controls and meters @»

Normally it is regulated \Qsign g <z
stin

and installation a S
maintained by t cooli @
suppliersc) @6

DEFINITION

EN COOLING

Image: DESIGN GUIDELINE FOR DISTRICT ENERGY, City of Toronto,
2016




MODULE 1. INTRODUCTION TO DISTRIEN COOLING

COMPONENTS OF THE SYSTEM

Storage
Example: 2 days of cooling demand witr@\ hout st

Without thermal energy storage @ With Q t
1000 - - 000 'Q\ Ll

A Solar ‘ o Solar to
. _curtailment ﬁaﬁﬁu 2 storage

800
600
400
200

GW electricity generation

o

12h 18h Oh 6h 12h 18h

Oh

s Thermal power mmmm Ofber Rnewables i Solar PV
s Excess solarto afmpag Mydro 'I@ lar to thermal storage == Demand met by thermal storage

Thermal storage

6h 12h 18h

Peak resi ; 633
Curtailm 0.5
Cost savings (bil.USD/year) - 9.7 (7.5 with battery)

Source: IEA

DEFINITION



replaced, but the fan coil units or AHUs will remain the same
Upon connecting to DC service, calculations are made

determine heat exchanger size that will replace the“eentral unit
and meters will be fit in to record temperatur%%ine e

cooling consumption and calibration is requiredto’match i
system of the building to the DCS %
Additionally, within the service agree ct therewill
clear requirements on the DC assure quality a
reliability of chilled water servi QUSing provi b%)r
providing sufficient notice @irement{@s es

should the service not m standar
The service agreem ntract will al ne the term,

duration and prici me Q
usua@ led

For buildings with existing systems, the central chiller l@

DEFINITION

R




EXE KR

e Comfort » Reduced .

» Convenience installed |
+ Flexibility capacity eduction » Reduced CO2
+ Reliability » Optimized 35%) ¢ emissions

. N operationsQ » Reduction.in (30-35%)
Sustainabillty « Advanc % ty » Water savings
i s&d ments (15-20%)
* Refrigerant
%'SCOMS savings (10-
* Long term 15% over 20
grid balancing years)
services

SUSTAINABLE - “vur .ainable Sustainable Rt s 1.1
DEVELOPMENT Health and Energy for Economic re, Industry. Sustainable
GOALS wellbeing ol SR Innovation Clties

BENEFITS & BARRIERS



N COOLING

India is commissioning 3 million sqft. of co fal space per day

* Smart City areas &
CBDs

* Integrated townships,
campus

 Industrial areas

» Dense brownfield sites

» (3as connections

O%uni ip ce
tate portfolio
« Lar sumers

Source: AEEE,2017

N Hotel

Target developments Cﬁ? @Consumers

m Office

Shopping mall »

-
| |
-
M Hospital | |||||| -_
-
||||III||I| I||||

BENEFITS & BARRIERS



N COOLING

fﬁ ontreal Protocol to phase
out hydrofluorocarbons (HFCs) —used in refrigeratiomand air-conditiening that are
known to accelerate glo

O

In 2021, India officially ratified the Kigali Amendment o %
i

ng.

Refrigerant Charge V/S*Te

Qo
- S
—

DC( S£ DC DC(Hybrid) Standalone Standalone Window AC

(Trigeneration) (Water-cooled)  (wind-cooled)

Refrigerant charge for 20 years

Source: C2E2

BENEFITS & BARRIERS




MODULE 1. INTRODUCTION TO DISTRIEN COOLING

. : - » Lack of promotion at national/state level urban deent program
@ Policy and l *  No contribution from municipal corporatlons & for incIu ion at master planning stage
Institutional
Barriers ) | * Lack of policy drivers: Acts, Codes, Tarlff s uments arrangements
: * Non-inclusion in national building re t| C)&qgre g rtification

»  Design risks like under or ove OJecte loads, de eratures and delta T, act as constraint

coolln

(“ Technological for opting DCS as strategy
j) barriers * Insufficient research an dles t electlon of technologies based on loads and
applications

. ngher ment requirements/discourage technology providers, owners, investors from
Financial pUShIn . . .
barriers « Phasew veIopme phase wise construction of distribution system and hence
peratlona
e generat under or over projected loads

of skilled professionals to design, operate and maintain DC plants
ess among the stakeholders about the benefits of district cooling

Lack of capacity in government sector to develop master plans with integrating district cooling

Source: National district cooling potential study for India

BENEFITS & BARRIERS



MODULE 1. INTRODUCTION TO DISTRIEN COOLING

BARRIERS TO DISTRICT COOLINi5

Interface Issues
Where will this Energy Transfer Station be, who will pay forg ho is responsible for it?

Cost of work: Who pays for: Qnergy Transfer Station

Constructing cooling plant Timina of work: Whe s.orts: N ®.
. 49—- Sid . \ : - , ll
Constructing network * : '

Constructing r=twek Q
Constructing plot network Constructinc oic” ne .work &\
Installing energy transfer &

station equipment

Ownership of each Connectirc.a ~ha'y»

component L/ Y
‘ What s, cover?

During term? : ,
. ge, o Does it Haw rmi.ie plot network
If early termination or *nerg " transfer station
After term ends’ 2qu. ment ownership?

Plot Valve Chlrrtel

Plot Boundary

Distribution Network

Source: King & Spalding

BENEFITS & BARRIERS



MODULE 1. INTRODUCTION TO DISTRIEN COOLING
HOW TO PLAN FOR DCS?

What is district cooling systemé}

The process of developing long-range policies and actions to help future of a local,
national, regional or energy system to be able roduce DCS ' term sustainable way.

Energy and emissions mapping & planning

Urban land use

L

Image: Council, the City’s Sustainability Office in City of Surrey

Image: Developing l ipal policy and programs to accelerate

market transformation in the building sector

KEY STEPS



“ Consolidation

* District energy has a

very low market
share (0-15 per
cent).

* The city is in the
process of
stimulating district
energy, with small
starter networks or
demonstration
projects envisioned

* E.g.India, Cc)

MODULE 1.

* Very mature market
for district energy
with above 50 pe

cent of the m r
share for h
coohng

. mark, Fran
othenburg, Seo

(é\

@

g
of distri
Q systems

INTRODUCTION TO DISTR

hment in
order to increase
stomer
confidence, energy
efficiency and
profitability.

* E.g. Many cities in

China, Russia, Mongolia,

and Eastern and South-
eastern Europe

N COOLING

* District heating and

cooling systems
appear in some
areas, but the total
market share
remains low (15-50
per cent).

Genuine interest in
increasing the
market share.
Geographical and in
terms of energy
system complexity.

* E.g. Rotterdam, Dubai,

Vancouver, Paris, Tokyo,
Toronto, Milan

KEY STEPS




MODULE 1.

Greenfield

The process of developing new DCS over
a region that has never been developed
partially under construction.

Pros: larger pieces of rea @ s
ideal for future expan' anc
zoning classmc a @

Source: National district cooling potential study for India

INTRODUCTION TO DISTR

reglon that

. oping a DCS over a
V|ous|y developed with
s There can even be
systems

ros: located in the city centre and
not in remote areas.

Cons: require adjustments to
already existing preliminary
conditions (e.g. buildings, zones,
etc.), limited space for power plants
and setting up substations inside
existing buildings

KEY STEPS

N COOLING



1.

Key Steps in District Cooling planning

EN COOLING

Assess existing energy and climate policy objectiv "
strategies and targets and identify catalysts G

Strengthen or develop the institutional multi-
stakeholder coordination framework

Integrate district energy into national cal D Y
energy strategy and planning @ ' s
Map local energy demand @fe local epergy "~ DISTRICT ENERGY
resources % IN CITIES
esign con
iabilit

ibility a@
s S0 UNSHABI TAT

Develop busij n Q i 4R o
Analysé pro ent z@
Facilitatefinance Source: District Energy in Cities. Unlocking the

Potential of Energy Efficiency and Renewable
Replicate Energy

Determine relevant poli
Carry out projec

KEY STEPS



MODULE 1. INTRODUCTION TO DISTRIEN COOLING

DISTRICT COOLING PLANNING

1 ASSESS existing energy and climate policy 0@ , strategies and targets,
5 and identify catalysts

ICAP analyses current and future cooli &d and {gﬁets for reduction

alr cond &&ck projections

e

INDIA COOLING
ACTION PLAN

= High Growth
Scenario

=== Low Growth
Scenario

2021
2022
2023
2024
035
2026
2027
2028
2029 I
2030 I
2031
2032
033
2034
035
2036
2037

ﬂl.! :ﬁl. I: I:L
-|r AT il ORI
=0 I l INDE

Source: ICAP

KEY STEPS




MODULE 1. INTRODUCTION TO DISTRIEN COOLING

DISTRICT COOLING PLANNING

STRENGTHEN or develop the institutional mult ehelder

2' coordination framework ﬂ
Why is a multi-stakeholder co @% fr ().ub required?

« The benefits of a citywide, multi-stakeholder d|§ ollng system are too
widespread to motivate any sing| old r.t it the resources required

to drive this facilitation process
s% development of district cooling
reduces r

eholde ther under a ‘coordination framework’
er eng t“and provides a platform and focal point

- Engagement from all s
ensures cost-effectiv

* Bringing the multip

formalises stal@

@ake many forms such as a dedicated unit in local
blic private partnership.

[Further details in Module 2!]

KEY STEPS



MODULE 1. INTRODUCTION TO DISTR
DISTRICT COOLING PLANNING

2 STRENGTHEN or develop the institutional mul ; der
. coordination framework

Steps in establishing a multl-stach)@er co@tlon framework

@ O

Map
ey
\dentify ste .I::Iders
understr.au
thaar
metiraions

K%

[Further details in Module 2!]

N COOLING

Prioritize
stakeholders
based on
interest and
influence

Champion
and catalyst

Engage with
stakeholders
to resolve
barriers

Decide a

structure of
coordination

relevant
stakeholders

to begin
process

KEY STEPS



MODULE 1. INTRODUCTION TO DISTRIEN COOLING

DISTRICT COOLING PLANNING
3 INTEGRATE district energy into national and/or K

local energy strategy and planning Q

How can integrated energy plﬂﬁuﬂhe&ainable cool?

 To ensure cost-effective district coolin es need t @e the interaction between
energy, land use and infrastructure é bU|Id|ngs and transport.
0

« Cities can require energy pI & d within all new infrastructure
development, including pIa istri in

 Cities will have some IocaI anning and can exert this authority to ensure
optimal conditions for district cooling

S mlxed -use zoning and the encouragement

ity to promote and/or designate areas or zones
or district cooling development or expansion, and to

[Further details in Module 4!]

KEY STEPS



MODULE 1. INTRODUCTION TO DISTRIEN COOLING

DISTRICT COOLING PLANNING

4_ MAP local energy demand and evaluate lncal urces

Steps in energy@g proeg)

Continuous

(&
recif
Ahesity updating

initial

Identify
specific
projects

Data
collection

Stakeholder Facilitate
engagement finance

and
expansion

[Further details in Module 3!]

KEY STEPS



» Mandates for renewables and
waste heat
 Social housing focus
* [nterconnection and o
.. Policies
transmission for

municipal
utilities

« CHPFIT Le velling
* Municipal subsidies or playing
fiscal benefits field
 Pass through of natio
energy subsidies

* Other polici

[Further details in Module 5!]

Conneruon
policies

Policies to
dev;"p
district
cooling

Planning
policies

Waste
tariff .
regulation

ﬂotect consumers

QO

N COOLING

Limit profits and pass on
costs

Next available technology
Other policies may come
from national level

Encourage waste heat
connection

Cost of connection and
cost of redundancy
Ability to guarantee

supply

KEY STEPS



Initial assessment

Light touch

requires prior knowledge
of the viability of DES in
different cities within a
country and an
understanding of cities

v
Rapid assessment
technical, economic and
environmental potential.

policy gaps and energy ' ’

In-depth assessment Further development

Single projec

and GHG saving potenb o

Source: Adapted from Carbon Trust

[Further details in Module 6!]

KEY STEPS



Level of
risk
transfer
away from
developer/
customer
to
provider
district
cooling

O
\ BOT / PPP/
& Concessio

“Single v End
User” hybrids

O

evel of sophistication and level of DC
Provider involvement & funding

!ource: King & S%

[Further details in Module 6!]

KEY STEPS




MODULE 1. INTRODUCTION TO DISTR
DISTRICT COOLING PLANNING

EN COOLING

Procurement options will depend on the t@@plan an@gree of private sector

involvement. .

Designing a procurement package th@w attract bids from the private sector
or munigi ities and capacity building is key
ndc

can require experience in local auth
to ensuring procurement is high quali itive.
International and national in capa ilding for cities, as well as city-twinning

and inter-city suppo ure thaticities have appropriate experience in designing

procurement package ontracts private sector.
If district cooling e deve gder a concession contract, the procurement

package is a unity f@e local authority to control and direct private sector

investment.
Many@um t vate sector on short-term design and build contracts.

[Further details in Module 6!]

KEY STEPS
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MODULE 1. INTRODUCTION TO DISTR
DISTRICT COOLING PLANNING

‘New’ cities can set up a Demonst ating

revolving fund designed to .
. . echnologics
create multiple starter Setting up
networks a De7.onsiating

revolving | 2w pu licies

fund

Cities can provide grants to
projects but also attract Securing
national and international and

. providing
grants on the projects behalf granis

Facilitate

Cities can guarantee projec |

lower the cost of debt, guarantecs :
may be importantor so and Tax crgd'ts
: : underwritin an

within tax
systems

provision
and bond
financing

[Further details in Module 6!]

N COOLING

Demonstration of policies
and technologies can
leverage private sector
investment in other networks

City assets such as land,
public-rights-of-way and
access to publicly owned
anchor loads can reduce risk
of projects

Many cities use their access
to cheaper debt to lower the
financial cost of a project
and use their influence to
ensure the project’s
success

KEY STEPS
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Potential'6fEnellly Efficiency and Refieiiail




MODULE 1. INTRODUCTION TO DISTRIEN COOLING

GIFT City, India - Large compfession chillers with planned
180,00

pacity
@ storag %Iemented to reduce
pe mand

g 1 EIectrlcb nd reduction by nearly 44%
=i X placed in multi-utility tunnels
Q} ide other utilities

« Greenfield industrial zones with power and.ullities Gulf JP, Thailand
supply -

» 8 MW Siemens Gas Turbine, powers.absorption
chillers

Gujarat International Finance Tec — City
A Global Financial Hub

 Chilled water is supplied to nearby industries
(e.g. Michelin tyre plant)

BEST PRACTCES




INTRODUCTION TO DISTR

MODULE 1. N COOLING

Developi strict cooling to serve the business
distri ve 40,00 %ns of CO, per year
seawa ¢ m deep at 5°C
e eceived on grant from African

STATION = =33 Devel ank for development costs

" CUSTOMER
. SUBSTATION

duce country’s peak power by 6%

CAIRO, EGYPT

------------------------------------

Image: Sotravic Ltd.

 Fast growing district cool@&et @

- Developing Nation t Cooli Sde
to overcome barriersvaccelerat

 Supports @wners, creates an Energy
Authority, and establishes legislation

Image: Unsplash

BEST PRACTCES



MODULE 1. INTRODUCTION TO DISTRIEN COOLING

» DLF cyber city (trigeneration based) — 78, aC|ty

 Delhi Airport — Approx. 20,000 TR capacity N @

* Mumbai Airport — Approx. 20,000 TR |ty

 Chennai Airport — Approx. 12,000 C|ty

» Kolkata Airport — Approx. 12,00 pacit 5\

 Dhirubhai Ambani Knowled avi i- Approx. 12,000 TR capacity
* Infosys (various camp S prox. 5 approx

 Pragati Maidan, Delhi.- Approx. 120 capamty (In Construction)
* India International tion Ce @! | — Approx. 10,000 TR capacity (In

Construction)

For larg2 and cense mix-usc developments in India, district cooling makes techno-
com.verc'al sense over individual chiller plants

Source: National DC potential study for India

BEST PRACTCES



o)

WS\

DE aims to use local energy sources that otherwise.would be wasted or not used, in
order to offer for the local market a competitive and high-energy-efficient alternative
to the traditional heating and/or cooling solutions;

It has been established as a key technology in decarbonising building cooling sector
by utilizing local, renewable sourges,ofcold;

DC helps cities align themselves with SDGs while providing multiple technical
benefits such as HCFCireduction, CO2 emission reduction, reduction in peak power
demand, reduced cgst'of'cooling etc.'while also providing benefits to the stakeholders
involved;

DCS projectsican be divided.into various types based on market share (new,
consolidation, refurbishment & expansion) and end user development status
(greenfield & brownfield)



i g
- O

WS\

» District cooling planning is the process of developing long-range policies and actions
to help guide the future of a local, national, regional.or energy-system to be able to
introduce DCS in a long-term sustainable way.

* It can be divided into ten key steps:
(1) Assess existing energy and climate pelicy objectives, Strategies;
2) Strengthen or develop the institutional multi-stakeholder coordination framework;
Integrate district energy into national and/or loeal energy strategy and planning;
Map local energy demand,and evaluate.local energy resources;
Determine relevant paelicy design cansiderations;
Carry out project ‘presfeasibility.and viability;
Develop business plan;
Analyse procurement options,
Facilitate finance;
) Replicate.

ovvvvvvvv



DISTRICT EN ERGY

THANK'YOU FOR CO ETING TEISNODULE!

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

|str ctenergyinitiative.org

Qen\nronmenl 1m®nep Ol‘g
programme
p:%m% c2e2.unepdtu.org

. ON ENER ICIENCY
LLLLLLLLLLL



E-TRAINING PROGRAM.A

Module 2 Module 3 Miedule 4 Module 5 Module 6

e Stakeholder * Energy mapping ' Strategyv e Carbon e Business
coordination and data levelcnment: heating and models for

P collection to 4 .
‘;%roﬂ':t”d identify [ong- g}:ﬁr?fh 8 cooling sound
e & term S~ strategies sustainable
evelopment oppo:funities S TRt I district
for.eistrict loca! energy :
oG ing systems arcdow cooling
carbon systems

systems




DC plant (DCP)

Plot network

ETS
equipment

Distribution
network (DN)

Meters (bulk)

Meters (end-
user)

MODULE 1.

Design, construction & Ownership

installation

Provider

Provider will be granted
leasehold rights over the

Provider

Provider
by customer of co plot
charge un CSA, then tltle
transfers
Provider PI‘OV@U paymenti \ ider
mer of
ion char
n title rs t
Design: Initially master de Prowder granted Provider
(MD) then novated to ' easem rights over
signing master agree e the
Construction: In Dithen
novation/direct ; ment by
provider i
Provn Q rovider Provider
Location, desngn & ins Provider Provider
stomer
Specification & procurement:
Provider

Source: King & Spalding

BENEFITS & BARRIERS

INTRODUCTION TO DISTR

plot
Provider, until p enti fuII Pro@

EN COOLING

Operation &
management

Provider

See distribution Provider
network

Provider- interface Provider
with plot network

Provider- interface Provider
between plot

network and DN

and between DN

and DCP

NA Provider
NA Provider
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