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Context

A transition to electrified low carbon
heating will greatly increase network
demand

>600,000 heat pumps are expected
on NGED’s network by 2030

Energy efficiency retrofit will play
significant role in net zero transition
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Context

DNOs’ RIIO-ED2 license conditions allow them to procure EE services
where they are cost-effective

“..promoting the uptake of measures to improve Energy Efficiency, where
such services cost-effectively alleviate the need to upgrade or replace
electricity capacity and support the efficient and secure operation of the
Distribution System.

This may include procuring Energy Efficiency Services, where it is
economic and efficient to do so.”— SLC 31E

National Grid | DEFENDER Dissemination Webinar | 08/06/23



Context

Existing domestic customer profiles
do not include building factors

Top down models of domestic
demand growth

Limited (albeit growing) sample of
heat pump users

Existing learning on EE value highly
locational and specific

National Grid | DEFENDER Dissemination Webinar | 08/06/23




Aim

Develop models of how the energy
efficiency (EE) of building fabric will
affect electrical heat demand on a per-
household and network level.

Use these models to discern the value
of EE to electricity networks and our
customers.

National Grid | DEFENDER Dissemination Webinar | 08/06/23



Objectives

Generate a set of house archetypes
and develop demand models
(electricity and heat) using smart
meter data

Model EE impact on demand profiles

Develop bottom up approach to
integrate these models into forecasts

Assess the impact on network

Perform an economic assessment of
the potential benefits
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Scope

Workstream 1 Workstream 2

Build and trial a tool capable of Build on existing NGED processes
generating load profiles for different JoESSRl=Re]aleBiTl[sNelelS &
combinations of electric heating and [l OYEEREN o i =S =gl (=Te[e=1(=lo R"]1g
EE measures for a series of house traditional reinforcement and
archetypes flexibility services
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Outputs

Working with: E P C Working with :

| m— derived Profiling e
S — bUIIdlng tOOl, Glow C_,I_ARRUBSOTN
CARBON Pt Simulator

TRUST set B hildebrand

Tools to
bopehidl frontier )

DFES
compatible

==

scenarios to DNOs
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Modelling energy efficiency’s impact on heating demand

Ben Robertson,

01 Overview of house archetypes and EE scenario creation Carbon Trust
02 Overview of calculation of heat demand from smart meter Josh Cooper,
data Hildebrand
: : Josh Cooper,
03 Demonstration of the Glow Simulator Hildebrand
Nick Devine,
04 Q&A National Grid
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Modelling energy efficiency’s impact on heating demand

Ben Robertson,
Carbon Trust

Overview of house archetypes and EE scenario creation

02 Overview of calculation of heat demand from smart meter Josh Cooper,
data Hildebrand
: : Josh Cooper,
03 Demonstration of the Glow Simulator Hildebrand
Nick Devine,
04 Q&A National Grid
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Building archetypes

Archetypes are used to differentiate individual properties
based on thermal performance.

They allow us to link datasets to:

a) Use smart meter data to generate a heat demand profile

b) Estimate heat demand decreases based on the type of
energy efficiency upgrade

(i | ik
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| 7 n] 15 B
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Building archetypes

Archetype

(property type)

Sub-archetype

(level of insulation)

Built form
Mid-terrace

Semi-detached

Detached

Bottom floor flat

Mid floor flat
Top floor flat

Construction

age
Before 1930
After 1930

Window
glazing
Single glazing

Double glazing

Triple glazing
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Floor type
Solid floor

Suspended
floor

Floor
insulation
No insulation

Partial
insulation

Insulated

= 2,904 possible combinations

Roof type
Pitched roof
Flat roof

Roof
insulation
No insulation

Partial
insulation

Insulated

(many do not exist in reality)

Wall type
Cavity wall
Solid wall

Wall
insulation
No insulation
Insulated
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Archetype database

Extract of archetype database with SAP-modelled Heat Transfer Coefficients (HTC)

0,
Arche Built Wall Roof Floor Roof Wall Window % of , HTC
Age Floor type . . . . . . . NGED’s
-type form type type insulation insulation  insulation glazing (W/K)
network
Semi- Before Solid : .
- 0,
1-1 detached 1930 wall Suspended  Pitched None None None Single 0.07% 918.7
Semi- Before Solid . . .
- 0,
1-2 detached 1930 wall Suspended  Pitched None Partial None Single 0.05% 890.3
Semi- Before Solid . . .
- 0,
1-3 detached 1930 wall Suspended  Pitched Partial None None Single 0.00% 880.2
Semi- Before Solid . .
- 0,
1-4 detached 1930 wal Suspended  Pitched Full None None Single 0.00% 874.0
Semi- Before Solid . .
- 0,
1-5 detached 1930 wall Suspended  Pitched None Full None Single 0.08% 853.3
Semi- Before Solid . . . .
- 0,
1-6 detached 1930 wall Suspended  Pitched Partial Partial None Single 0.00% 851.9
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Archetype database

Extract of archetype database with SAP-modelled Heat Transfer Coefficients (HTC)

0,
Arche Built Wall Roof Floor Roof Wall Window % of , HTC
Age Floor type . . . . . . . NGED’s
-type form type type insulation insulation  insulation glazing (W/K)
network
Semi- Before Solid : .
- 0,
1-1 detached 1930 wall Suspended  Pitched None None None Single 0.07% 918.7
Semi- Before Solid . . .
- 0,
1-2 detached 1930 wall Suspended  Pitched  None Partial None Single 0.05% Loat
; ; demand
Semi- Before Solid . . .
- 0,
1-3 detached 1930 wall Suspended  Pitched Partial None None Single 0.00% decreases
by 7.1% |—
Semi- Before Solid . .
- 0,
1-4 detached 1930 wal Suspended  Pitched Full None None Single 0.00%
Semi- Before Solid . .
- 0,
1-5 detached 1930 wall Suspended  Pitched None Full None Single 0.08% 853.3
1-6 semi- Before Solid Suspended  Pitched Partial Partial None Single 0.00% 851.9

detached 1930 wall
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Energy efficiency scenarios
Case study areas:
baseline building stock summaries

» Buildings were classified into low,

medium and high thermal efficiency
Withycombe Raleigh

based on their level of insulation. (1,843 homes) 77% 14%
« Cost optimisation model determines the
optimal fabric measures to upgrade a
home to medium or high thermal {3"”323“hw°“h 79% 6%
.. , omes)
efficiency.
« Rate of installations linked to DFES rate
of heat pump uptake under the {z»g;b;fdge | 63% 3%
. . omes
Consumer Transformation scenario.
0% 20% 40% 60% 80% 100%

W Low Medium High thermal efficiency
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Energy efficiency scenarios

Axbridge: 2050 Energy Efficiency
* No EE scenario Scenarios (Consumer Transformation)
Counterfactual scenario with no EE measures

. No EE scenario
« Low EE scenario
EE measures installed to upgrade inefficient

homes to being heat pump ready Low EE scenario

« Medium EE scenario
EE measures match the number of measures Medium EE scenario
installed in the CCC’s Balanced Pathway from
the 6th Carbon Budget

High EE scenario

 High EE scenario
High levels of EE measures installed in homes

with ‘low’ or ‘medium’ thermal efficiency 0% 20% 40% 60% 80% 100%

Blow ® Medium ™ High thermal efficiency
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Modelling energy efficiency’s impact on heating demand

Ben Robertson,

01 Overview of house archetypes and EE scenario creation Carbon Trust

Overview of calculation of heat demand from smart meter Josh Cooper,

data Hildebrand

Josh Cooper,

03 Demonstration of the Glow Simulator Hildebrand
Nick Devine,
04 Q&A National Grid
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Smart meter data shows today’s reality

Domestic smart meters contain 13 months

of half hourly data for electric and gas Y
consumption. g o7

Gas data is key to showing heat demand
and characterise building fabric

Models were created from homes
represented across the UK
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Building fabric is expressed as heat loss co-efficient
expressing the kWh per change in temperature

Qqay IS the energy required for the day
T, is the internal “set point” of heating

T, IS the outside temperature

HLC is size and time invariant

Energy (Q) can be calculated from the changes in
external temperature (T,,,) if the set pointis
assumed
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hlc =

Qday

max(Ty — Tpyt, 0)
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HLC is treated as a random variable for each property type

Bayesian training is used to fit the real,
observed data Energy and External
Temperature to a statistical distribution

[ hlcsemidetached house

hlcdetached house

House-Semi-Detached-before 1930 House-Semi-Detached-after 1930
H

iR R hictiar pottom ]
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Bayesian models can “generate” data

Based on a chosen house type and
temperature input, a sample is drawn, this
drawing puts diversity into the model

[ 20, 19,17, 16, 15 ... time series of temperature

hlc * max(19 — T,,,0) = Qday

[0,0,3,4,5... time series of heat energy

National Grid | DEFENDER Dissemination Webinar | 08/06/23
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Glow simulator is a system that trains models, plans and

simulates scenarios

Hildebrand

Source Data

Smart meter
EPC
Weather
HTC Reference

Model Build

Archetypes
Statistical model - Electricity Profiles
Typical weather
Statistical model - HTC
Statistical model - Energy Efficiency

Web hosted tool

End user browser

Glow Simulator

Browser based toolset
Household profiler
Network Planner

Y

CSV Exports
> Half hour profiles
Sincal

Representative days

A
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End user browser

\i

Scenario Planning

Household mix
Energy efficiency scenarios
Heating technology scenarios

26



Glow simulator uses household models and ”sums” them

at a network level

Weather Model

Generative Model

hour for typical years

| |
| |
|

‘ l
: Location based weather, every half :
| |
| |
| |
| |

Heat Demand

Parameters trained from Bayesian

>
"] inference. It generates heat demand
P~ from adistribution function for the
archetype.
Simulation Model
\ 4

Electricity used in heating

From a choice of heating
technologies, transform heating kWh
into electricity demand profile

House Archetype Model

Statistical Model

\

Housing stock categorised by
property type, built form and age

Electricity Baseline

Average values for house archetype

National Grid | DEFENDER Dissemination Webinar | 08/06/23

Electricity
demand
Half hour

profiles
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Modelling energy efficiency’s impact on heating demand

Ben Robertson,

01 Overview of house archetypes and EE scenario creation Carbon Trust

02 Overview of calculation of heat demand from smart meter Josh Cooper,
data Hildebrand

Demonstration of the Glow Simulator ‘](.)Sh SO
Hildebrand

Nick Devine,

04 Q&A National Grid
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Demonstration

Household Profiler

Created Archetypes Profil
" oo e <] Energy Consumption

Wk
© FMid-B1930-DG-GSHP
@ MTHouse-A1930-AC-GSHP
20
@ MTHouse-B1930-DG-DE
16
@ MTHouse-A1930-DG-ES z
2
212
© MTHouse-A1930-DG-GSHP H
8 05
H
) | y ‘ |
0.0
00:00 05:00

Remo Load From LI
® Gurent Matel Base Corsumpiion
@ Curent Mase Heating Gonsurgtion

® Currort Mada) Tamgerabur

» House Parameters a Energy Efficiency i
Select all parameters v Select all parameters
P Floor Insulation
Flat -
© Moinsulation
) - Partially insulated
Mid fioor flat
Insulated
~ bele
before 1930 Otter premiees betow
Roof Insulation
Other premises below v © Noinsulation
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10:00

Time

Heating

Select all parameters

Heating Technology
Fossil Fuels
Direct electric
Electric storage
Electric boiler
Air source heat pump

© Ground source heat pump

15:00

v

oo

F-1.0

0. anieisduisy.

H-3.0

5.0
20:00 23:30

Powred by ZinaChart

Weather

Select all paramaters

51 Monday, February, Week 4

Q Bedford
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Modelling energy efficiency’s impact on heating demand

Ben Robertson,

01 Overview of house archetypes and EE scenario creation Carbon Trust

02 Overview of calculation of heat demand from smart meter Josh Cooper,
data Hildebrand

03 Demonstration of the Glow Simulator Josh Cooper,

04 Q&A

Hildebrand

Nick Devine,
National Grid
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Q&A

Ask questions using the Q&A option at the bottom
of the Zoom webinar window

National Grid | DEFENDER Dissemination Webinar | 08/06/23
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Current and future impact of energy efficiency on

electricity networks

01 Overview of case study network investigation

David Thorn,
GHD

02 Investigating the business case for energy efficiency
investment by DNOs

Alex Whittaker,
Frontier
Economics

03 SIF follow on project, PIONEER

Alex Whittaker,
Frontier
Economics

Laura Glover,
Carbon Trust

04 Q&A

Nick Devine,
National Grid

National Grid | DEFENDER Dissemination Webinar | 08/06/23
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Current and future impact of energy efficiency on
electricity networks

01 Overview of case study network investigation gilv[l)d Thorn,
N : - Alex Whittaker,
Investigating the business case for energy efficiency :
02 - Frontier
investment by DNOs :
Economics
Alex Whittaker,
Frontier
03 SIF follow on project, PIONEER Economics

Laura Glover,
Carbon Trust

Nick Devine,
04 Q&A National Grid
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Overview of case study network investigation

Working with Derived
—~ half-hourly ~
CARBON demand
TRUST profiles for
W hildebrand distribution ~
substation

National Grid | DEFENDER Dissemination Webinar | 08/06/23

GHD scope:

» Literature review
...o0f existing and prospective approaches
to modelling impact of energy efficiency
measures as part of DNO demand
forecasting processes (DFES)

 Network model validation

...preparation and validation of 11kV
network models for trial areas

« Case study investigation
...results of network modelling using
derived half-hourly demand profiles
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Overview of case study network investigation

Modelling assumptions

Sum of Quantity
« DFES Consumer Transformation 8,000
scenario for HP uptake 7,000
» Carbon Trust assumptions about £ 6,000
level of retrofit EE measures applied 2, |
to housing e
§ " —— Leading the Way
* Representative days S 3,000 — Steady Progression
« Intermediate (average autumn/ §2,000 T System Transformation
spring conditions) 000
» Winter (average winter conditions)
* Extreme (1-in-20 winter conditions).  RISSNER8 NS IRSEE233323885338
Year T

National Grid | DEFENDER Dissemination Webinar | 08/06/23 36



Overview of case study network investigation

Case study areas

Three areas:

» Axbridge feeder 1 (2 HV/LV substations)
» Mackworth feeder 10 (17 HV/LV

substations)

» Withycombe Raleigh feeder 24 (13 HV/LV

substations)

National Grid | DEFENDER Dissemination Webinar | 08/06/23
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Overview of case study network investigation

PSS SINCAL models

428373240 4 181960
428373245 03AL 0.5 MVA
3x 185 1c TXAL EPR 361A
452A
180202
0.5 MVA
428373077
03AL
361A
araes
0315MVA
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05MVA
1 Ey
428373369 872827
03AL 0IMVA
361A § 5 y 872628 872025 .
125 SAS Jaa Tosww 0SMvA 35S
[ ) A 75139
2 w7281
05MVA .
. WA
. 872623
oy 05MVA
1 672822
Axbrid
xbridge
o
w2807
0BMVA
ieu
072006
0BMVA

872971
075 MVA
872974
05MVA
872973
872968 0315 MVA
0.75 MVA
1ou
WA [
o72072
08MVA

872062
05 MVA

316383
0.315 MVA
/ 316342
0.8 MVA 316281
0.5 MVA
185 CAS
338A .~ 315485
0.2 MVA
"185 SAS
310735 338A
0.05 MVA 316236 185 SAS
Lt 0315 MVA  OBA

313541
313819 0.315 MVA
0.5 MVA
313636
0.5 MVA
310737
0.5 MVA
310628
0.5 MVA

185 CAS
338A

316412
0.315 MVA

@ 314895
.0.5 MVA
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Mackworth

Withycombe Raleigh
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Overview of case study network investigation

Sum of P
3,000

Application of profiles

« Half-hourly profiles appliedina  ***
timeseries database file

2,000

» Stacked for illustration

1,500

Average per 2022 2050
distribution substation 1,000

P (kW)

Peak demand (kW) 207.3 333.3 500
Load factor (%) 60.9% 76.7%
0
o o o o o o o o o o o o o o o o o o o o o o o o
S & ¢ & & & & & 9 ¢ & & & 9 9 & & & © 9 9 © o 9o
o i N ™ < [Te} © ~ e (o2} o — N ™ < [Te} [(o] N~ [ee] (e} o i N ™
o o o o o o o o o o — — - - — — — - - — N [gV] N N
Topalogy_ID
m 316281 m 310628 m 310735 m 310737 313541 m 313636 m 313819
B 314895 m 315485 m 316236 m 316342 m 316383 W 316412

Half-hour
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Overview of case study network investigation

EE retrofit measures Topobogy 1D

« Half-hourly profiles (2030, ::Zz
2050) ‘

3,000

* Include DFES Consumer 2,500

Transformation HP uptake £ 2000

1,500

« Differences correspond to o0

low/medium/high scenarios for .

EE retrofit measures (combined
with HP uptake)

Half-hour -

00:00

o

Year
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Base -
—2030 -

2050 -
—2050 -

o o o o
e e 2 <9
N ® ¥ W
o © o o

o
I
o
o

07:00

08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00

Y Primary .Y Scenario combination Y

Withycombe Raleigh example (winter day)

Withycombe Raleigh -
Withycombe Raleigh -
Withycombe Raleigh -
Withycombe Raleigh -

Base ——2030 - Withycombe Raleigh -
High_Winter =~ ——2030 - Withycombe Raleigh -
Medium_Winter =——2050 - Withycombe Raleigh -

Low_Winter

18:00
19:00
20:00

Medium_Winter
Low_Winter
High_Winter

21:00

22:00

23:00
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Overview of case study network investigation

Circuit loading

50% loading - N-1 threshold (allowing for backfeed
of an adjacent HV feeder)

60

50

% circuit loading
w IN
o o

N
o

10

185 CAS //
im \ /

o0 @ 00
/|

/|

/|

/|

/]

/“‘

/ |

e®0 0o o

LN ]
- oo
e»e

SGmmameae «» ®esese @ 00

Transformer loading

+ 80% loading — Pro-active replacement threshold

* 100% loading — Nameplate rating threshold
* 130% loading — Cyclic rating threshold

140

130 pmmmefomee e e e e

120 315485_TX0

110 0.2MVA 313541 _TX0

) 0.315MVA
100 .
310628_TX0

.g % 0SMVA 316281 Tx0
S ol o oA - = =130% Loading
E ° '} 100% Loading
S " ¢ ° — — —80% Loading
g o * o 2022
< 50 : l 3 e 2030

40 : : L o 2050

30 3 I

20 .

10 °

° 0 0.1 02 03 0.4 05 06 07 0.8 0.9

Apparent power rating (MVA)

Withycombe Raleigh examples
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Overview of case study network investigation

Findings Conclusions
» Limited circuit upgrades required « 2030 and 2050 demand profiles illustrate
* Up to 23 circuits in Mackworth feeder area HP uptake and (small) differences
(out of 123) exceed 50% threshold up to between scenarios for EE measures
2050 (based on medium EE, winter day
profile) « Range of planning criteria assessed for
*  None in Axbridge and Withycombe Raleigh illustration, but other factors may apply

feeder areas
« Comparable with alternative approaches,

« Limited transformer upgrades required but consider scope

* Up to 7 transformers in Mackworth feeder
area (out of 16) exceed 80% threshold in « PSS SINCAL being implemented as 11kV
2050 (based on the medium EE, winter day planning tool, with potential to expand into

profile) other areas
* Up to 4 in Withycombe Raleigh feeder area

(out of 13)
National Grid | DEFENDER Dissemination Webinar | 08/06/23 42



Current and future impact of energy efficiency on
electricity networks

01 Overview of case study network investigation gilvtl)d Thorn,
N : . Alex Whittaker,
Investigating the business case for energy efficiency :
: Frontier
investment by DNOs :
Economics
Alex Whittaker,
Frontier
03 SIF follow on project, PIONEER Economics

Laura Glover,
Carbon Trust

Nick Devine,

04 Q&A National Grid

National Grid | DEFENDER Dissemination Webinar | 08/06/23
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This work package assessed the business case for such
Interventions

« Can the procurement of EE services be integrated into the existing processes used by
DNOs?

- Focussed on the 33kV and higher levels of the network, as this is where the majority
of strategic planning is currently undertaken.

« Under what conditions, and over what proportion of the network might EE services be
cost-effective?

« What types of scheme might be most likely to bring forward any value?

National Grid | DEFENDER Dissemination Webinar | 08/06/23 44



EE may substitute / complement flexibility and

conventional reinforcement

A

>

£ \Z‘
8

@) Flexibility
(&)

c

-

Energy efficiency

Reinforcement

>

National Grid | DEFENDER Dissemination Webinar | 08/06/23

Upfront cost
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EE interventions need to be integrated into this process

Network impact

Forecasting (DFES) assessment (NDP)

Forecast demand

Identify
constraints

Design reinforcement
solutions

Optioneering (DNOA)

Identify flexibility

opportunities Assess
intervention

Optimal

options
Design flexibility (CEM)
solutions (FAT)

solution

National Grid | DEFENDER Dissemination Webinar | 08/06/23
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EE interventions need to be integrated into this process

Unadjusted
flex
requirements

Network area
profiles

FLEXIBILITY
EE TOOL ANALYSIS
TOOL

Adjusted Adjusted flex EE with flex CElling
profiles requirements optimal NPV Price

EE BENEFIT
CALCULATOR

National Grid | DEFENDER Dissemination Webinar | 08/06/23



Ceiling price is mostly driven by reinforcement cost per
dwelling — and therefore rurality

Reinforcement cost per dwelling typically higher in rural

Reinforcement cost . :
areas due to long cable distances, single transformer feeders.

If reinforcement is due soon, a larger scheme can have a

Scheme scale : o :
higher ceiling price.

Retrofits like suspended floor insulation can have higher value-

Type of property for-money.

Providing demand exceeds network constraints, slower growth

A LU CUEUCR LU s duration of benefits from EE.

EE benefits greatest if flexibility available but somewhat limited
— but exact effect varies by CMZ.

Availability of flexibility

National Grid | DEFENDER Dissemination Webinar | 08/06/23 48



The ceiling price is low relative to the cost of interventions

» The net cost to the consumer of EE (i.e.
costs of retrofit less bill savings) are
typically around £2,000.

« The DNO's ceiling price is never more
than a few hundred pounds (and often
much less than this) as EE does not
typically ‘buy’ many years of
reinforcement deferral.

B cMmZs with sufficient
incentive to take-up EE
® cvzs taking-up EE
regardless of incentive
B cwmzs with insufficient
incentive to take-up EE

» This shows that it will generally not be
cost effective for DNOs to provide large
grants for EE.

CMZs with unavailable data

National Grid | DEFENDER Dissemination Webinar | 08/06/23 49



In some areas these sums might be sufficient to bring

forward EE

» If EE measures are installed shortly after
‘fit and forget’ reinforcement, they have
no benefit to DNOs.

« Soif a DNO can pay to bring forward
retrofits that would otherwise have
occurred a few years in the future, it may
obtain the full benefits at a fraction of the
cost.

* We estimated such an intervention might
provide value in c25% of CMZs —
although note there may still be non-
monetary barriers that prevent retrofits.

National Grid | DEFENDER Dissemination Webinar | 08/06/23

B cMmZs with sufficient
incentive to take-up EE

B cvzs taking-up EE
regardless of incentive

B Ccwmzs with insufficient

incentive to take-up EE

CMZs with unavailable data
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DNOs may have some scope to stack / reveal additional
value

Displaced generation

Much greater than value to the DNO. Already reflected in bills
to an extent (more with MHHS) — but perhaps not fully valued
by consumers?

(inc carbon)

y .
IR Capacity adequacy

No direct impact of EE on balancing costs. Better insulated

EClCEg homes may enable HP DSR?

Transmission TN measures in impqrt.-constrained zones could mitigate costs
of constraints — but difficult to see how this could be
aEATMEY - \pensated for.
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Scheme design could help make the most of the DNO’s
value

Bring forward measures that would Target non-monetary barriers to

have occurred later take-up
» Loans rather than grants « Spread awareness of benefits & funding
» Time-limited offers » Partnerships around non-monetary

. benefits (health / noise...)
» Co-ordinating local partners

Target high-value areas and

Target electrically heated
properties

properties
« Direct electric resistive « Value concentrated in small % of areas
» Trigger on HP installation (but need to * Need to set funding in line with
avoid incentivising HPs in ‘wrong’ place) individual performance of properties
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Current and future impact of energy efficiency on
electricity networks

01 Overview of case study network investigation gil\/[l)d Thorn,
N : - Alex Whittaker,
Investigating the business case for energy efficiency :
02 . Frontier
investment by DNOs .
Economics

Alex Whittaker,
Frontier

SIF follow on project, PIONEER Economics

Laura Glover,
Carbon Trust

Nick Devine,
04 Q&A National Grid
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SIF* PIONEER - Discovery Phase

DEFENDER PIONEER

« What commercial models could deliver

» Demonstrated that EE interventions _
these benefits?

could be integrated into a DNO'’s toolkit,

but for modest benefit. « Trials and monitoring to assess their

« Showed where these benefits are likely effectiveness.

to be greatest. - Initial Discovery phase to lay the

. Identified broad ways in which DNO groundwork and assess feasibility.

intervention might help bring forward EE
measures.

* This project is funded by energy network users and consumers through the Strategic Innovation Fund, a programme from the UK’s independent
energy regulator Ofgem managed in partnership with Innovate UK.
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SIF PIONEER - Discovery Phase

|dentify trial areas Design the scheme to be trialled

WP3 WP4

ldentify existing and Initial identification of
potential funding routes for DNOs to
WP2 strategies for fabric iImpact domestic fabric

Demonstrator location retrofit retrofit
long listing

WP5
Development of the Alpha phase plan

National Grid | DEFENDER Dissemination Webinar | 08/06/23
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SIF PIONEER - Discovery Phase

1. Review of learnings from DEFENDER

2. Tool development required for Discovery phase — e.g. ability to summarise
and sort CMZs on the basis of factors such as ceiling price and expected
HP uptake

3. Scoping of potential future tool developments for Alpha / Beta

1. Defining the criteria for demonstrator locations (needs to be broadly
favourable for EE interventions, but still representative)

2. Translating these criteria into quantitative metrics to produce a longlist

3. Engaging with local authorities to develop a short list accounting for local
funding environment, supply chain etc

Demonstrator location

long listing
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SIF PIONEER - Discovery Phase

Identify existing and
potential funding
strategies for fabric
retrofit

Initial identification of
routes for DNOs to
impact domestic fabric
retrofit

Development of the

Alpha phase plan
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Understand the current investment case for energy efficiency measures
Understand the current funding landscape that DNOs must be additional to

Understand the gaps in the current funding landscape, which DNO funding
could be targeted towards

Identify the key decision makers and decision points in the implementation
of domestic energy efficiency retrofit

Identify novel business models in the UK and internationally which have led
to successful implementation of domestic energy efficiency measures
Complete an initial assessment of the decision points where DNO funding
could have maximum impact, which will be taken forward to Alpha

Consolidate findings from WP1-WP4 into a work plan for the Alpha phase,
shortlisting demonstrator locations and funding routes to be considered
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Current and future impact of energy efficiency on
electricity networks

01 Overview of case study network investigation ([;;a_lvtl)d Thorn,
N : - Alex Whittaker,
Investigating the business case for energy efficiency :
02 - Frontier
investment by DNOs :
Economics
Alex Whittaker,
Frontier
03 SIF follow on project, PIONEER Economics

Laura Glover,
Carbon Trust

Nick Devine,

National Grid
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Q&A

Ask questions using the Q&A option at the bottom
of the Zoom webinar window
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