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Problem Statement
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Scope Assumptions

Focus on homes with gas heating

Use gas smart meter data (+ external temp), but
model daily
@
IL Don’t require pre-retrofit internal temperature
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Existing Methodologies

+ Quantifies comfort takeback
Post-retrofit internal temperature
required

+ Physics

-based

Comparison

* Existing US open-source method needs adapting

* Accounts for population wide changes in energy use
* Large dataset required

+ Accounts for external factors
Dependent on data availability

+ Comparison-based

Increasing risk
Revert in case of failure

Physics-based
e Can account for comfort take-back
* Need open-source method developing

Probabilistic
* Quantify model uncertainty

e Calculation of savings is non-trivial
e Discounted due to selection of daily approach
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Data Availability & Access

Smart Energy Research Lab (SERL)

Gas smart meter data

13k homes, 2+years, +weather, +property information

e Access possible for “public good” research with an academic
partner

 Complex access requirements makes this our backup for
comparison model data
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Summary

of Approach and Progress

Refroleter’'s Alpha Phase
will prepare to deploy
“Market Infroductions”

through Pilot Studies

Both RetroiMeter Alpha/Beta
phases will assess potential for
full Market Growth and
produce recommendations /
design iterations to realise this.

which have potential to

be upscaled to
programmes

/’ UK P4P models
currently require
more research &

development,
completed

- J

full .

A Market Growth
. (Early Majority)

Market
Introduction
(Ecirly

Maturity

(Late Majority) Displacement

& Disconfinuty
(Laggards)

O Adopters;

Research and Pllot
Development Programmes)
(Innovataors;

Pilot Studies)

» A

9 use cases were assessed across the innovation
curve, with two options developed in detail.

Key stakeholder relationships and
revenues were mapped, and value
streams further developed.

Grid Level
(i.e. Scale of
Local and
National
Government)

National Government responsible Natienal Grid
funding health and social cc

(Energy Systern Operator)

Financial and emissions impacts were modelled

using data from ENW'’s DFES scenarios.
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DNO Level
(i.e. Scale of
Local
Authority or
Regional
Institution
such as
Housing
Provider)

Local Authority
(i.e. Manchester CC}

Community-led
Intermediary

District Network Operator
[DNC such as Electricity
North West)

Local Energy Agency fi.e. ESCO structure)

Household
Level (i.e.
Scale of an
individual
occupant or
owner-
occupant)

AtP Households (of specific typology
Local Contractors in

CLI framework .

or measure suitability, likely in
constrained network zone)
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Key Outputs

Deferred network reinforcement costs (due to lower ADMD
requirements) could conftribute up to £50 million towards the deep
retrofit of ~94,000 homes across Manchester by 2030.

Financial Implications of Whole House Retrofit (WHR) on
Impact of Whole House Retrofit on Heat Pump ADMD (Grid delivering Electrified Heat to Manchester

kW) in 2023-2030 fime period ("Best View" DFES) ., £7.510 0.007
450,000 6
400,000
£7,490 -
350,000 0.005
300,000 £7,480
0.004
250,000 £7,470
0.003
200,000 £7.460
150,000 ~ 0.002
£7,450
100,000
£7,440 0.001
50,000
£7,430 0
Number of Heat Pumps  Increase in ADMD due to HP Increase in ADMD due to HP Cost of delivering =94,000  ADMD confribution  Proporfional Contfribufion
installed prior to WHR (grid kW) following WHR (grid kW) WHRs @ £90k/home  towards fofal refrofif cost
B 2023-2030 Baseline  mImpact of WHR B 2023-2030 baseline mImpact of WHR mProportion of Retrofit cost covered by ADNMD reductions
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Key Learnings

Daily modelling of gas-heated homes is sufficient to unlock the key use cases

Accounting for household behaviour requires combining two open-source methodologies and developing a new open-
source physics-based model

Development and standardisation of national objectives and policies to support retrofit including uncertainty thresholds and
their interactions with subsidised performance risk

Payment schedules and scheme design must be carefully and considered and reiterated.
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Next Steps

Work Package | Description

1 Develop and test the layered metered energy savings methodology (all three layers)
on historical smart meter data, including developing the new physics-based component

2 Test value stream implementations & pilot scenarios, comparing real values to the
hypothesis to develop robust approaches to funding retrofit in diverse contexts.

Assess the potential for full market growth through various tenures and target markets,
and produce recommendations / design iterations on how to realise this

3 Development of Beta phase pilot: options assessment for delivery, testing engagement
mechanisms, supply chain engagement, technical assessment, scheme modelling and spec.

4 Policy Engagement and Dissemination

. Energy Systems Catapult Bids team will coordinate the Alpha Phase application
00420
o . All partners have confirmed available resource for both bid submission and delivery
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Next Steps

Beta phase piloting options
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[Please contact us if you have any questions or would like to arrange a one-to-one briefing about our innovation projects
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