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HEADLINE DATA

Storage type & capacity

Reno-sTES, TTES (P);
comp. PTES + TTES (P2)

2025 heat supplied

90-100,000 MWh

total network heat
including oil and gas backup

CONCEPT AT A GLANCE

The North England transfer site
concept places water-based TES
at the former gasholder site.

The proposed store would
connect to the local District
Energy Network and receive heat
from the Energy Recovery facility,
approx. 330m from the site (local
district heating operator).

The network supplied about 100
GWh of heat in 2025 and
currently exports up to approx.
100 GWh annually, with a peak
heat export of 29-32 MW. The
initial concept is a 100 MWh tank
TES designed for daily peak
shifting.

The site layout also safeguards
space for a future compact pit
thermal energy store with
projected network growth
eventually justifying multi-day or
seasonal storage.

INTERSTORES TRANSFER-SITE INFO SHEET

Main heat source

Local ERF
max. 40-50 MW

Current annual heat export

Up to 100,000
MWh/year

Heat offtakers

Local district heating
operator

Peak heat export

29-35 MW

WHY IS THIS SITE RELEVANT?

Assessment status

TTES assessed; PTES
spatial concept only

Route length

525-575 m
CO, saving TBC from modelling

Repurposing the former gasholder site provides a Reno-sTES oriented brownfield application,
examining how legacy energy infrastructure and land could support a new thermal-storage

function.

The phased concept explores a transition from a 100 MWh daily balancing TTES to longer-duration
PTES capacity as the DHN expands.

This allows INTERSTORES to examine the technical, spatial, demand and economic conditions that
would trigger progression from short-duration balancing to seasonal storage.

“ < Local District
¥ Heating Networl

Funded by :
the European Union e

e site g

Candidat sTES

The case is potentially replicable across European cities with redundant gas or industrial sites located
close to existing or planned DHNs.

The site also broadens the INTERSTORES evidence base by adding a UK energy-from-waste network
with constrained urban land and an active heat-network expansion context.
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PHASED THERMAL STORAGE CONCEPT TTES daily buffer + safeguarded PTES expansions

Storage concept and technical snapshot

a Phase 1 TTES general arrangement b Phase 1 TTES vertical section

Phase 1 comprises a 100 MWh
stratified TTES connected to a
network operating at average
flow and return temperatures
of approximately 103°C and
83°C. The preliminary tank

7/ \\ design uses reference storage

( \ = temperatures of 95°C and 86°C,

\« /) with  hydraulic  separation

X provided conceptually through

» an isolating heat exchanger.

- - These interface temperatures

remain subject to detailed

heat-exchanger design. The

KEY PLAN PARAMETERS KEY PLAN PARAMETERS TTES would charge at up to 10
o Useful storage: 100 MWh o Useful storage: 100 MWh MW  during lower-demand
« Tank internal/external diameter: 20.8/21.5 m o Internal diameter: 20.8 m periods and discharge at up to
o Foundation raft: @ 24 m « Active water height: 31.2 m 12.5 MW across the 06:00-09:00
¢ Indicative service envelope: @ 36 m e Overall tank height: approx. 35 m and 16:00-21:00 peaks, allowing
e Planenclosure: 18 x 12 m « Reference storage temperatures: 95/86°C the 100 MWh useful capacity to
« Hardstanding: 15 x 15 m « Atmospheric tank with low-pressure nitrogen blanket be discharged over eight hours.

o Access road width: 6 m o Upper and lower diffusers shown schematically

Jrrangement - not for construction Preliminary arrangement - not for construction

Phase 2 would add an approx.
25,000-36,000 m?* compact
PTES for multi-day buffering
and as a potential step toward
seasonal storage if future
network growth justifies it. Its
indicative gross capacity is 0.6—
085 GWhyn at a 20 K
temperature difference,
potentially increasing to 1.2-19
GWhy, if  future  network
operation enables a 40-45 K
range. The TTES would
continue providing rapid daily
balancing while the PTES
addressed longer-duration
imbalances.

¢ Phase 2 TTES/PTES spatial arrangement

PHASE 2 - COMPACT PTES
« Nominal volume: approx. 30,000 m*
¢ Indicative volume range: 25-36,000 m?3
o Top water footprint: 70 m chord x 60 m projection
¢ Indicative water depth: 16 m
e Perimeter service zone: 5 m
« Gross capacity: 0.6-0.85 GWh,, (AT~20 K)
e Future potential: 1.2-1.9 GWh,, (AT 40-45 K)

TECHNICAL DATA BY SYSTEM AREA

SYSTEM AREA DATA SUMMARY SOURCE/STATUS

Heat source Local ERF; maximum output 40-50 MW, 75-85 GWh supplied by ERF in 2025. Local district heating operator data
Heat transfer Direct charging through an isolated heat exchanger arrangement; no heat pump presently assumed. Conceptual design - CEN
Heat demand/ N ) - .
offtake 85-95 GWh supplied in 2025; up to 95-105 GWh annual export; 27-35 MW peak. Local district heating operator data

Average flow/return of 95-105/75-85 °C giving an average network AT of approx. 18-22 K. Winter flow
Network temperature increases to approx. 105-115 °C increasing AT to approximately 26k. During summer, flow Local district heating operator
Temperatures temperature falls to approx. 86-103 °C, producing a much narrower AT. This seasonal variation will influence data; AT values derived
the usable capacity and operating strategy of both storage phases.

100 MWh; approx. 20.8 m internal diameter and 35 m high; equivalent to approx. 3.1 hours at current peak

Phase 1 TTES
and export.

Concept design

Approx. 25,000-36,000 m® 16 m indicative depth; 30-45 ° side slopes; approximately 0.6-0.85 CWh,, at the

BHSSSl2 BIES current AT of 20 K.

Conceptual spatial design

Up to 16 hours available for charging; discharge targeted at 06:00-09:00 and 16:00-21:00, additional benefit

X . - Preliminary operating strate
when targeted at maintenance shut down times to reduce backup oil and gas use. yop 9 9y

Operation
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DELIVERY CONTEXT

Outcomes, stakeholders and risks

ENERGY/SYSTEM

Phase 1 would time shift available ERF
heat from lower-demand periods into the
morning and evening peaks. This could
reduce short-duration operation of gas

Carbon savings would arise only where
stored ERF heat demonstrably displaces
fossil-fueled backup generation or enables
additional low-carbon heat to be supplied

mn ECONOMIC/STRATEGIC

Preliminary modelling does not currently
demonstrate a viable standalone
investment case based on avoided peak

and oil-fired backup plant, improve backup fuel costs.

utilization of available ERF capacity and
provide additional operational flexibility
and resilience. These savings have not yet been
Phase 2 is not assumed to be necessary quantified and will depend on actual
under present network conditions. storage dispatch, marginal backup fuel

to the network.

A stronger case would require multiple
sources of value, potentially including
additional heat sales, reduced fossil fuel
use, improved resilience, carbon value and

Instead, the PTES concept provides an and future heat-demand growth. deferred  generation  or  network
expansion pathway if future network ;

growth produces a recurring longer- ™ heepts ale s productive reinforcement.

duration or seasonal imbalance that € concepts also SUPpo produ v

cannot be managed by the 100 MWh reuse 9f a formgr gas—lhfrastructure site, The phased approach limits initial
TTES, as well as providing coverage over potentially avoiding additional greenfield investment to the storage presently
times of  prolonged maintenance/ land take. supported by operational demand.

upgrades as seen in 2025.

STAKEHOLDERS AND ROLES

RELEVANCE/STATUS

ROLE ORGANISATION

Controls the proposed site. Confirmation required regarding site
engagement, developable land, existing assets.

Storage owner/

Owner
landowner

Heat source &

Operates local ERF and the district heating network.
network operator

Local district heating operator

Municipal authority and operator contract partner. Relevant to heat network
expansion, heat network zoning, planning coordination and alignment with
wider decarbonization strategy.

Public authority/

. Count Council
strategic

Heat offtakers Existing and future customers Important for public perception and demand growth.

KEY RISKS AND UNCERTAINTIES
CURRENT STATUS

CONCEPT

ISSUE/IMPLICATION

RISK AREA STATUS

The North England case has
progressed to conceptual and
pre-feasibility assessment. Local
district heating operator has
supplied network  capacity,
temperature and operational
data; GIS analysis has identified
indicative connection routes;
and a 100 MWh TTES has been

Longer-duration PTES would depend on Phase 2 remains a
sufficient network expansion, recurring future option rather
seasonal heat imbalance and potentially a than current
wider network temperature difference. requirement.

Demand growth &
Phase 2 trigger

modelled and developed into a
preliminary CAD arrangement. A
compact PTES option has also
been defined as a future
expansion phase.

The case is suitable for

Structural condition of the former gasholder
base, groundwater, excavation depth and
location of retained Cadent assets may
reduce available storage volume.

Land/geology Major feasibility gate.

INTERSTORES  transfer  site
comparison but does not
represent an approved project
or investment proposal. Results
will be shared with local district
heating operator before any
publication.

Concept is not yet
investment-ready.
Additional value
streams  and more
detailed cost evidence
required.

Peoject funded by
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Site-specific CAPEX, OPEX, heat value and
avoided backup costs are not yet confirmed.
Preliminary ~ modelling  suggests that
avoided peak fuel expenditure alone is
unlikely to justify the 100 MWh TTES.

Economics/
finance

INTERSTORES TRANSFER-SITE INFO SHEET
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