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Super Supermarkets — WHY?

The district heating sector will harvest recycling heat

Supermarkets are Supermarkets use
using only 30% of up to 2% of total Recycled heating can be harvested directly from the industries;
their installed electricity ex.
capacity!!! = From processes in the industry
= Refineries
Danish Parliament must align the legislation: > High temperatures and large quantities

= Surplus heat tax must be abolished

Recycled heating from point sources
= Data centers, dairies, sewage plants, etc.
> Low temperature and low energy density
> Requires heat pumps

= Recycled heating from supermarkets

In other words — great potentials! = Very high potential - many shops
> Provides great temperature - suitable for district heating

> Local heat for local use - less transmission losses
cuLean
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BACKGROUND

o The background is the successful implementation of recycling heat recovery for app. 10 Danish supermarkets

o Feasibility studies undertaken in the mid 1990’s on solar heating for district heating companies and for larger buildings

o Recycling of heat from cooling systems is not new, but needs to be optimized and
standardized to be implemented in supermarkets
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THE MAIN FOCUS & MAIN ACTIVITIES

The main focus of the Super Supermarkets project is to evaluate, demonstrate and implement the full potential of district
heating production and electricity grid system services already available, but unexploited in Supermarkets.
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BEST PRACTICE & POTENTIALS

Best practice:
o Based on experience of the already installed systems combined with the extensive knowledge from the
project partners, Best Practice for recycling heat, will be developed and demonstrated

o App. 15 feasibility studies will be carried out to serve as an accelerator together with the retrofitting of
three COOP Supermarkets.

Utilize extra heat pump capacity in supermarkets for district heating production:

o The 2.684 supermarkets in Denmark have an installed capacity of heat pumps/cooling system of app. 400 MW
o In average yearly operation only 30% of the capacity is used
o It is estimated that the cooling capacity can deliver 390 MW of district heating
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DEMAND RESPONSE - DEMAND SIDE FLEXIBILITY

Smart grid — demand side flexibility:

O

O

O

Supermarket cooling systems are characterized by high power consumption and quite long response time
Further a high extra standby capacity
Therefore well suited for demand side flexible purposes

The project will investigate and, if feasible, demonstrate cooling systems designed for selling power
system services

OK A.M.B.A. - as a leading power trader - will investigate the technical and economical possibilities of
aggregating such small suppliers of power system services in a feasible model for the power market

The task will draw on former project findings on demand side flexibility operations based on Nordpool
Spot market prices and how to aggregate a large number of small entities as one market player on
regulating services.
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Project Structure (1)

WP 1: Pre-studies for all three solutions (technical, economical, legislation)
Danfoss, TI, KTH, AK-C, ...

WP 2: Design and implementation of the three demonstration cases
TI, ILK, FIVV, DFP, ...

WP 3: Start up and validation; i.e. commissioning, data collection and validation of

Recycling heat

data mode Stlization
TI, KTH, AK-C, COORP, ...
WP 4: Preparing for nationwide roll out; develop cookbook for the engineering District heating
part, contracts, finance (calculation model) via reserve heat
CLEAN, TI, DFF, Danfoss, ... pumps
WP 5: Use cookbook for the preparation of 15 feasibility studies, including
international cases Demand side
CLEAN, ILK, Danfoss, COOP, ... flexibility

WP 6: Communications (homepage, conferences, PR, etc.)
DFF, CLEAN, DFP, TI, ...

WP 7: Project management
CLEAN
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Project Structure (2)

Uncover/pre study

Demonstrate

Disseminate
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Recycling heat

District heating

Demand side

via reserve heat flexibility

pumps

potential
utilization

Best practice Technique, controlling Technique
Plug and Play Legislation, economy Economy
business models Market

Engineering, contractual documentation, visualization

Cookbook, knowledge sharing, feasibility studies

WP 1

WP 2-3

WP 4-6



The knowledge sharing in the project
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Cookbook / Script for projects
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The main deliverable of the

project.

For Supermarkety and district
heating companies and their
advisers.
Resulty from the thwee COOP
demonstiration projecty and 15
feasibility studies.

Manuals, drowings; contiracts;
etc.

Inspiration from "Script for
large heat pumpy invthe district
heating systenn .
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Time schedule and funding

\
Energy Technology Development and Demonstration Program - EUDP - supports the project Q‘M
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NEW solutions in triple helix partnerships

PROJECT PARTNERS

« Danfoss A/S

« COOP A.M.B.A.

» Dansk Fjernvarme (DFF)

« OK A.M.B.A.

» Teknologisk Institut (TI)
 Ivar Lykke Kristensen (ILK)

- To reach the ambitious goal, the Super Supermarket » Dansk Fjernvarmes Projektselskab (DFP)

project has gathered a very strong project group. * AK-Centralen (AK-C)

« KTH Royal Institute of Technology Stockholm

« The project group has good knowledge of cooling and (KTH) | |

district heating systems, and the main business actors * Bramming Fjernvarme

on supermarkets, cooling system equipment and district * Mglholm Varmevaerk

heating companies are represented in the project * Bjerringbro Varmeveerk

group. + CLEAN
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Challenge.... Many different partners
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The risk... could be
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The solution...
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Changes to the heat taxes!

Solution in the long run...
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Market potentials

= The market for integrated system solutions is estimated to grow considerably during the
coming years

= The global energy agenda and especially the EU agenda exemplified by the Heating and
Cooling Strategy is directly targeting the area of heating and cooling efficiency, and even .
explicitly mentioning supermarkets and district heating

The target group for SUPER Supermarkets are composed by four main stakeholders:
» Supermarket owners
> District Heating suppliers
> Electricity providers e

» Further engineering consultants

The number of addressable stores in DK is approximately 2,700:

= Qut of these stores, only a certain fraction can be estimated to implement the full solution

= All stores are assumed to be implementing internal heat recovery

= The stores connected to the DH grid (50%) is assumed to sell the extra capacity from basic production to the
DH grid, while 25% can also sell additional spare capacity

= 75% of the supermarkets are expected to be able to participate in a demand response program.

Expected result: 500-1.000 supermarkets converted
(_L p am 3-5 years after project completion
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Thank you for your attention!

Lotte Gramkow;
log@cleancluster.dk
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