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Further Information:
https://www.nweurope.eu/projects/project-search/heatnet-
transition-strategies-for-delivering-low-carbon-district-heat/
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Barriers & Challenges Using Public

Common Across North-|  Buidingsas
anchor Timing,
Euro pe Getting local customers Facilitation,
politicians on connecting

board

stakeholders
Using Local o
. ustomer
Authority Risk Organisational
powers
Political
High upfront
capital costs
Regulatory
Low-cost
Creating new loans/investment,
Te evidence-based Shared trenching

low-carbon heat costs with other

| Most Prevs

policy

infrastructure




Barriers & Challenges in North-West Europe
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No tradition of DHC — lack of knowledge (across all sectors -
academia, public bodies, semi-state utility companies &
customers)
No municipal utilities - all delivered by national level bodies
Municipalities have low level of autonomy
All energy policy & regulations controlled at national level —
difficult to change
Current energy policy never designed with DHC in mind —
creates unintended barriers
No long-term planning — energy plans changed with changing
political parties
No national level Heat Plan (although there are transport &
electricity plans)

...BUT things are changing! ©
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Economic benefits

~ Lower energy and maintenance bills

~ Sustainable revenue stream

~ Local job creation

~ Cost-effective compliance with building regulations
~ More attractive to industry

Social benefits

~ Reduced fuel poverty

~ Better energy ratings

~ Improved comfort

~ Greater security of supply
~ Hot water on demand




Why should Public interreg
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Heat is a local level energy issue — it can’t be
solved effectively with only top-down approach

Most of the barriers can be mitigated or de-
risked by municipalities

Most countries that have successfully rolled-out
DHC did so through municipalities involvement

(Also now in Ireland there are new obligations for municipalities to create
supporting planning policy for DHC!)
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Roadmap for the Public

Sector

Techno-
economic
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Capacity

Building
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Where to start? How? Why DH?
(Location, policy & (Delivering viable (Benefits outlined
market projects) by Donna)

development)
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Where to start?
(Location, policy &
market
development)



Policy

Existing Examples from Local Authorities
in Ireland:

« Waste heat utilisation - where the primary
operation on site generates waste heat

« Supporting the development of low-
carbon heat networks in areas of
potential

« Planning requirement to futureproof
buildings for connection to DH within
designated DH zones
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Policy

Further Policy Options - International
Examples:

« Designate DH zones based on demand
 Install communal heating in DH priority
zones supplies in accordance with a

heating technology hierarchy

« Provision of space (pipe runs, energy
centres, thermal storage)

 Eliminate gas-fired central heating

« Further options outlined in the SDCC
Transition Roadmap

interreg B
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HeatNet NWE

Local
Existing.or
Planned DH

Local waste
heat sources

Low emission CHP

Ultra-low NOx gas boilers
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Heat Sources

17
o Hriat gour.ce Types Investigated -
prox. 70 different data sources used

Commercial:

: Flue gas heat recovery
Process heat recovery
* CHP excess heat
Existing Biomass

Com ' '
mercial/Industrial Cooling with Heat Offtak
e

(e.g. Data Centres)

Infrastructural:

Electrical power
: plants (CCGT

Electrical transformer SUbstaé-OCGT' EfW)
Landfill biogas lons

Landfill waste heat
WWTW biogas

\S/VWTW waste heat
ewer waste heat (EPA Licence data)

Environmental:

Air (ASHP)
éurface water (HP)
round (GSHP) - SEAI suitability map

Deep Geothermal
Mine water

il o
* *
* *
* *
ok
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[ waste gases are combustad i0

Hot flue gazes a8 pr:lduceﬂ when fuel 0

pailers, rombined heat ard power wnits, and thermal auidisers. The heat
from these E3585 can be capturad and used to heat wiztar for the DH systenm-
The guantity of heat aval ilzbiz depends on the flue ga5 tempersnre and flow
(ata which varies based an the number, Si28 znd type of heating unit baing
used and the heat &r wasie 235 combustion \oad it neads o 28ME-

dfill
can be

2. The landfill
eat and

Flue gas heat
FECOVETY

Wany industrial procasses result inthe production of waste heat wihich der
not take the form f exhaust gases from combustion. In this study these
include industrizl sies, bresweries, phE rmaceutical, rmatzl processing plantz.
Detaits of individual process et producers were nat available for these sites | =n thiz
znd so the waste haat was taken 25 eing the hest rejected 1o sawer for ezch | fuel 2 bailer or
sive.

\ndustrial process
heat recovery

me way that
y takes place
& hest pump.

Some pomnmercizl and Industrist zites will ave on-zite cogenerztion i/
combined heat and pOWEr {CHP) units 1o provide both heat and electricity 19
the site. Connecting eyisting CHF plants toaDH netwark could resuitin
mutusl benefits far both the CHP operato’ and the DH netwark. By
increasing the potential hest demand for the CHP s U0 hours and
elactricity generztion c2n e increzsed, the heat rejection and zssociated
costs are reduced; and tha COZ emissions 30 reduced dus to grester
slectrical generation and use of the haatmatwould praviousty have bean

Commercial [
\ndustrial sites with
CHP

Certain commercizl and industrizl puildings require 2 significant amournit of 3t pumps
—oaling which results if significart heat rejection- This heat can be converted vely lowier
1o a usable temperature for a district neating system ig a heat pumB- The
ypes of puildings in this study use this caoling far camfort coaling, T
equipmert coaling and food storage & refrigaration et The min bulding
typas aszessed were data centres, old storag® facifities and industrial sitez.
The quantity of heat av3 itable will vary depending o0 the cooling system
ysed and the apemtional cacling requi rernent.

commercial /
\ndustrial cooling {eg.
data centras, W0 ld
storage facilities,
hotels, offices)

nount of
thatcan
eand
without

Power plants burt fuel 1o generae elpctridity- Their electrical generation
efficiency is typicaily betwesn 30% and 50% depending an the technology
zed. This provess 3lso generstes high-grade waste hest.
There are two main types of conventional poaEr piznt; Open Cycle @23
Turkines oceT) and Combinzd Cycle Gas Tuebings {ECGT). In the case of

e
Jifers,
can be

poser phant (EFW oF OCET the hot exhaust 223 i rejected to aumaspnere <hrough  flue system. In | install
Qther) the COGT some heat is rejected 1o the ztmosphers iz and flue gystem and vater
E some is rejected 10 the steam condenser. There 3 zlso less conventional
?; power plants called Energy from waste [EFW} tadiities, 33 ‘Waste k0
] Energy (WEEL \which combust waste 1 produce steEm for the turbines 10 —
% generste slectricity {5te2m Cycle). The waste heatin an g facility c2n be =l
'E captured from the fiue system and the steam candenser. e
- en
Electrical transformear sub-stations convert alectrical power from onevoltage _Ial
1o angther During thiz process 2 certain amount off electrical power s lost -
Electrical and canvertad into heat. Thess transformers ars yept conl and insulzted by not
transformers being immersad D insulation ofl ar by fanz in gir-cooled 173 nsfarmers. The .
size

heat from these transformers can be extracted for uze in a district heating
Fystan.




Heat Sources

Legend
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* 324 - 512
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4
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CHP (kW)
° 50 -1000

© 1000 - 10000
() 10000 - 73600

e 42.0-1000
@ 1000 - 10000
@ 10000 - 31080
Data Centres (kW)
e 50-1000
@ 1000 - 10000
@ 10000 - 15246
WWTW (kW)

e 120-2689 /.;
® 2689-55762 -
@ 55762 -311220
(] sbcc Boundary
[ DLRCC Boundary
[ FCC Boundary
[-] bCC Boundary

[77] Dublin Basin
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« Total heat capacity identified within SDCC = 493 MW
« Total number of heat sources identified =115

Quantity of Sources in South Dublin
Cold Storage

Facilities, 6 . . .
- Capacity (MW) of Each Source in South Dublin
Deep Geothermal Dat: Cold Storage
Doublets, 28 Facilities, 3.3
Deep Geothermal | m Data Centre

Doublets, 181.2
® Industrial Waste Heat

CHP

Data Centre, = Transformer Substations

206.3 = Biomass

Transformer
Surface Water*, Substations, 5

17 I.

‘ndu

m Surface Water*

b Transformer
Biomass, 2 CHP, 9 Substations, 1.2 ® Deep Geothermal Doublets
Surface Water#, ‘ m Cold Storage Facilities

42'5_ Industrial Waste
Biomass, 0.6  CHP, 38.3 Heat, 19.8

*Surface water could be over 10 times the listed capacity figure if mean flow was used
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Heat Demand

« Spatial Energy Demand Analysis (SEDA)
* Future land use zones (SDZ, RES-N, REGEN)

Total Heat Density (Tj / km2)

J

Legend

[ sbcc Boundary CHP (KW)
Cold Storage (kW) > 50- 1000
°  40-1000 < 1000 - 10000

| © 1000-10000 ) 10000 - 73600
@ 10000- 100000  Surface Water (kW)
Electrical Transformers (kW) e  42.0 - 1000
+ 0-100 ® 1000 - 10000
°  100-250 @ 10000- 31080
® 250-504 Data Centres (kW)

- Power Stations (MW) e 50-1000
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. 10000 ® Mines
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. Ind Waste Heat Sites (kW) ] Land Use Zones
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These obstacles include; Infrastructure, Historical & architectural
heritage sites, Habitat, Rivers & lakes.

s— - e e VNS

Legend
{1 SDCC Boundary o

@ National Inventory of Architectural Heritage (NIAH) Sites 5
I Special Protection Area (SPA) 5 Ldb a8
Proposed Natural Heritage Area (pNHA)
[ AIR_Zones_July2015 AIR_Zones Polygon
I Special Area of Conservation (SAC)
{71 Natural Heritage Area (NHA)
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Start Here

Clonburris / Grange Castle

Clondalkin

Ballymount / Templeogue

Palmerstown

Lucan

Citywest

Rathcoole

IN[O|n |~ |WIN

Newcastle

1Y
v

Legend

[] sbcc Boundary CHP (kW)
Cold Storage (kW) o 50-1000
° 40 - 1000 ) 1000 - 10000
© 1000 - 10000 () 10000 - 73600
@) 10000 - 100000 Surface Water (kW)
Electrical Transformers (kW) o 42,0 - 1000
©  0-100 @ 1000 - 10000
© 100- 250 @ 10000 - 31080
® 250 - 504 Data Centres (kW)
- Power Stations (MW) e 50-1000
Jr 90-242 @ 1000 - 10000
Yo 242-324 @ 10000 - 15246
Y 32512 WWIW, (kw)
4 ®  120-2689
Biomass Heat Sources ® 2689 - 55762
€. (5051000 @ s5762-311220
@ 1000 - 10000 3
® Mines

@ 10000 - 50000

e 50-1000
@ 1000 - 10000

~ Dublin Basin

@ 10000 - 52200

v/ N

£ \ "

Heat Density > 150 T)/km2
7 Ind Waste Heat Sites (kW) ] Land Use Zones
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Newcastle

Ballymount /
Templeogue

4 . !
Tallaght District
Heating Scheme

Rathcoole
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Knowledge gained

3. Take the time

1. Identify 2. Rank by levels to understand

4. Adopt effective

relevant of influence & engagement

your stakeholders

stakeholders ' interest R
main drivers

strategy*

Ongoing



Stakeholder
Engagement

Step 1 - Identify Stakeholders:

Relevant stakeholders - anyone
who might contribute, has an
interest in or be affected by
the DH scheme

Think of roles to be filled to
deliver the project and assign
stakeholders to each role

Live list that will be updated -
more become known, changes

in interest levels (e.g. personnel,

drivers), load +/-

interreg |

North-West Europe
HeatNet NWE

Step 2 - Rank:

Impact

ommercia

] o= oo o oo o o e e o =

Interest




Area

Environmental

Drivers

Carbon emissions reduction

Local
Authority

4

Developer

v

Customer

Increasing renewable energy share of the heating
fuel mix

v

Air guality improvement

Moise reduction

Economic and
financial

Reducing local authority energy costs

Job creation and stimulation of the local economy

Sustainable source of revenue for the local
authority

Contract or service value for money

Space savings in connected buildings

<

<

Cost-effective compliance with building
regulations

S RN R N RN N N RN

Increasing regional competitiveness — attracting
industry with low-carban, low-cost heat

Energy tourism

Trench sharing savings

Technical

Resolving performance issues  with existing
building heating systems

Energy security and resilience

System reliability and maintainability

Innowvation

RN R BRSNS

Social

Alleviating fuel poverty

Reducing energy costs to customers

Customer satisfaction (improved comfort, contraol,
simple billing, customer service)

Regeneration of housing stock

Protection of vulnerable customers

S RN RN N EN RN RN RN I

Political

Local authority capacity and skills development

Compliance with national or regional paolicies

Reputaticn

Legal

Compliance with regulations

Compliance with planning policy

Compliance with metering/billing regulations

S EYEYENEN

S EYEYENEN

Circumstantial

Planned new development (identified as a
potential anchor load for an area-wide network)

Capital funding becomes available

<

<

Existing building ar estate heating system reaching
the end of its operational life

S R N KN Y RN NN N N N BN N N N N RN N N RN

Local heat source (identified or planned, which
could supply heat to buildings via & heat netwark)

<

**

oo

-

P
1iILeCrr Y
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HeatNet NWE

European Regional Development Fund

Step 3 - Stakeholder Main
Drivers:

« Keeps your engagement
relevant and focused

« Some drivers may be
positive or negative
depending on the
individual stakeholder



Stakeholder interreg |

Engagement Strategy :Z:&que\f\fv Europe

Category A: two-way
engagement (face to face

meetings, emails, phone calls)
10 | Planners ®  Council ®
Category B: encourage to o] e | et
share their views - sharing : |
project progress updates and ; ' Residentil
Developer
ask for comment 6 e Le\;el - c°mml““iw ° Co:ncil Office ®
Group
S I
. O 5§ e e e e e = == == === = - -
Category C: keep informed E L
about the project as it ’ | Lorery @
progresses - potential ’ !
collaborator / influencer 2 e |
1 Detatched house ® :
Category D: one-way . |
engagement (e.g. brochures, o s st
webpage, mailing list)
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How?
(Delivering viable
projects)
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Techno-economic interreg
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Combined energy system and financial model

Indicates the project’s technical feasibility and financial viability
(NPV, IRR etc.) - the main evidence base when deciding to take the
project forward for development.

Looks at the impact of technical design decisions on the business
case for the project

Helps ensure the scheme is optimized (low cost, low CO2)

) ) Thermal Store Discharge
Gas Boiler Production

Heat Demand Curve

g Heat Pump Production I
b} “ X “w 50 L] (L ? ? . L}

m
= =
3
-3
F)
g 2
e 9
5 a
2
. |
% 1
X =
oz
2 9
'*"qf_
i8
-y




Techno-economic interreg

Analvsis North-West Europe
y HeatNet NWE

Technical Considerations:

Pumping Head Loss Profile (mWC)

° Supply tempe rature ) —e—Retum Pressure Profile. —8—Flow Pressure Profil
« Network route - length, ground 3
conditions, physical barriers e e
. Type of pipework - Steel, PEX, e P R

Insulation level

« Sizing for the future

) Heat SUpply teChnO|Ogy Options CHP Plants Large Scale Thermal
appraisal (including storage) = Storese

 Buildings connected and it's heating e
Large Scale Heat Pumps
system




Capacity Building - Business Interreg
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Control vs Risk HeatNet NWE

PUBLIC/PRIVATE HYBRID
SECTOR MODELS

STRENGTHS STRENGTHS
~ Can access public sector financing ~ Transfers more of the technical and
~ Revenue generation for municipality commercial risk to the operator
~ Greater control on flexible development ~ Shorter private sector procurement may be possible
tariffs and network growth ~ May be able to leverage third-party financing
~ Can deliver aggregate demand and provide public or can draw public sector financing
sector anchor loads and reduce demand risk
WEAKNESSES
WEAKNESSES ~ Reduced control from public
~ Public body must carry technical and commercial risk partner in certain aspects
~ Longer public sector procurement process ~ May need to provide higher rates of return which

may result in higher tariffs and reduced flexibility

~ Possible early exit by partner may
compromise project objectives

~ In concessions, liabilities may be consolidated
into public sector accounts

~ Reduced access to equity funding

~ Lack of ring-fenced budget can create
risk on internal department budgets

Taken from the International Energy Agency Annex X| Report 2017




Procurement Options

« There are multiple procurement options, each
with certain benefits and weaknesses

« Example TDHS - CD was preferred:

Suitability to complex projects

No requirement to develop detailed specs
Transfers technical risk to ESCo but

retains control

Procedure
Open (Art 44)

Where/When
Large number of suppliers

interrey

EUROPEAN UNION

North-West Europe
HeatNet NWE

European Regional Development Fund

Suitable option

Why

No Too basic and restrictive
and low value procurement
Restricted (Art 45) More complex tender in a . o
NA Tan hacic and restrictive
Competitive market
Negotiated procedure with | Similar process to .
] . » . Allows for award without
prior call for competition | competitive dialogue, Large . .
. Yes knowing final value, and
(Art 46) complex projects, e.g. PPP, .
. can negotiate
Construction
. . . Allows for award without
Competitive Dialogue (Art | Large complex projects, e.g. . .
. Yes knowing final value,
47) PPP, Construction )
however cannot negotiate
AV.VIZ9NS o -l S 3+ L
Innovation Partnerships . Services/products already
meet by services/products No
(Art 48) on the market
already on the market
where no suitable tenders
Negotiated procedure | have been submitted in Needs to be an emergency
without prior call for | fésponse Doubtful situation where swift action

competition (Art 49)

to a procedure with a prior
call for competition

is required




interreg B
Example TDHS Procurement ittt Westguré“;”ié‘)e

Flowchart HeatNet NWE

« External legal advice relates to the
development of the energy supply contract

( - [ spoH SDDH
Internal Codema Project Project
Team Team

Initial project ! H
appraisal —
tech/economic ! :

External Peer : External External External
review j Legal & Tech Legal &
' Tech Tech
(SEAI Technical

Assistance)




How? - Roadmap for Public Sector

Organisations - SDCC Example

Short Term
2019

**
*
*
*

interrey
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Planning

Medium Term Long Term
2020 2021 2022 2023 2024 2025
Use and continual Create zoning . F'urtr'ler .
. investigation into
improvement of areas for DH
. the geothermal
heat maps enabled buildings )
potential
- . Developme
F | F Re-eval
ea5|.b| 'ty stu.dy unding & Development of e-eva ua.te Funding & procurement | nt of new
for high ranking procurement for opportunity . )
. . . new DH network : for feasible project DH
opportunity area feasible project area rankings
network
Create
development plan
that looks to co-
locate high heat
demand with heat
sources
Consider ;upplylng In 4DHC zones
new buildings -
secure provision of
from the return of thermal storage
older buildings &
Identify areas Investigate
suitable for Create low- opportuniti
locating energy temperature 4DHC es to link
centres and zoning areas existing
thermal storage networks
Consider
opportunities for
renewable heat
sources




How? - Roadmap for Public Sector
Organisations - SDCC Example

Short Term
2019 2020

Pilot - Proof of Develop TDHS as
Concept proof of concept

interrey
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HeatNet NWE

European Regional Development Fund

Stakeholder
Engagement

Medium Term Long Term
2021 2022 2023 2024 2025
Extend initial
TDHS
Highlight the

whole energy
system benefits

Legal

Update legal
documents

Encourage high
density
developments
with
futureproofed
centralised
systems

Develop
secondary system
design guidance
to improve
connectability

Technical
(ILET S

Develop capacity

Capacit within
pacity SDCC/SDDH Co. to
Development manage the

operation of TDHS

Develop capacity
within
SDCC/SDDH Co. to
operate the DH
system
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District
Heating
Scheme

Source: Data
Centre Waste Heat
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Expansion
valve

Local Authority
Buildings

Large Scale

Heat Pump New Housing

Thermal
Storage . College
' Campus

Data
Centre
Waste Heat

Large Scale p |
Peak Boilers Commercial &
———————— >

Retail
\, J
( N

________ . Public

Buildings

\_ J




TDHS Specific Benefits interreg |
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Utilises waste heat that currently has no value
Provides cooling as well as heating (high combined efficiency)

Integrates elec and heat networks - allows balancing of the grid,
greater utilization of RE

Has high potential for replication due to the growing number of
data centres

Contributes to South Dublins CO2 and EE targets

Provides low-cost, low-carbon heat to residents in the Tallaght area
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Utilises waste heat source
Contributes to Dublin City Council's CO2 and EE targets
Provides low-cost-low-carbon heat to Poolbeg and Docklands area

Decreases Dublin’s reliance on imported fossil fuels
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For any follow-up to this Webinar please contact Codema:

Donna Gartland at
John O'Shea at
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Thank youl!



