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Audit samples

/MCS/Opﬁheat/BristoI / Airport road - mesta/BCC - June to
Uni - July 2024 January 2025 November 2025

28 completed 25 completed completed

@ Mix of tenures @ All new co-located new builds @ Al BCC social housing
@® Primarily documenting @ Al BCC social housing @ Mix of property archetypes
€ Some advice given @ Primarily documentation @& Evolution: commissioning,

/ onsite repairs, recommenda-
\Q Conducted by MCS / \‘ ﬁﬂeosri; :ommentary on systeD \ Hons, deslgn commentary j

nesta




Typical issues - Failed to:

Seal external

pipes against
water ingress:

Insulate external
pipework: gaps

=1

Install Heat
Pump on a level

Install continuous
insulation through

around valves or surface : Lﬂ the building fabric
;. strainers: ~1 n€  ondinto the
- - building:

Install replacement/

Insulate all Sleeve and seal s L+ Use UV-resistant
new heat emitters

accessible pipes the pipework "O‘ insulation on
from passing through N * external
reused/extended — the external . pipework:

- building fabric:

To route and Setup

support electrical arrangement

cables: under the HP for
condensate run
off to drain:







2.6
(Average SCOP)

(MC3 3.5

(Smart tariff/ gas
standing charge
removal)

Smart Tariffs can change the game!







Heat pump in situ performance:
a national 1issue

https.//es.catapult. org.uk/report/electrification-of-heat-summary-reports-and-datasets/

EOH DATA Open Energy Monitor
= ][ ®

BEIS Electrification (« UUU

of Heat —_—

Average SCOP 2.8 DANGER

HEAT PUMP
Home Surveys and NOT
Install Report INSTALLED
WELL

catdPULT  ‘Leppeita @757


https://es.catapult.org.uk/report/electrification-of-heat-summary-reports-and-datasets/
https://eoh.heatpumpmonitor.org/

https://octopus.energy/cosy-heat-pump-performance/

ﬁ Energy Heat pumps Solar & battery Electric vehicles Support

More about Cosy heatpumps here.

Boiler Beater

Our live dashboard shows that over the last year 280% of Cosy heat pump
customers paid less to heat their home than they would with a gas boiler.

Last 30 days average COP Last 90 days average COP Last year average SPF

4.12 3.89 3.68

(kWh ocut to kWh in) (kWh out to kWh in) Full-year heating &
hot water efficiency

o of Cosy heat pumps have been cheaper to run over the last year than a gas
8 O /6 boiler. Those on our heat pump tariff, Cosy Octopus, saved on average £219 a

year vs a gas boiler.
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Pre 1nstallation: What
learned

 Lack of organisational skills in heat pumps

* No detailed specification for retrofit or new builds

» Disparate approaches across different teams

* Lack of tools used to help the management of projects

« MCS/ Trustmark aren’t good measures of quality

we



Pre 1nstallation:
Recommended Actions

Action 1. Establish the Organogram of Officers

Action 2. Understand current skills/ knowledge

Action 3. Set up a Heat Pump Working Group

Action 4. Undertake Heat pump training: technical non technical

Action 5. Find a good installer



OFFICIA

Non—- Technical Heat
Pump Tralning

Key aims of the programme Format

* Empower teams to oversee the * 1.5 days, in-person
design, delivery and operation - Day 1 Classroom-based, with

 Raise quality standards at all group exercises;

stages « Day 2 Site visit to 1-2 local heat
« Effectively facilitate remedial pump installations.

works where needed

Share resources for onward

learning and reference

Training enquiries
WwWWw.greenregister.org.
uk

REGISTER

OF COMSTRUCTION PROFESSIOMALE

LA, | .




Key
takeaways

1. Taking responsibility for your own
learning is critical

2. Important to understand existing
organisational competencies

3. Building strong relationships
between internal stakeholders can
help lay foundation for chance to take
place

4. Invest in understanding how to find
the best installers

CERTIFIED
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TRUSTMARK

Government Endorsed Quality
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Design: What we
learned

L

 Lack of detailed specification for installers

« Often poor system designs are the foundation of poor-quality installs
 Lack of skills to check designs amongst delivery teams

 M&E consultants often the worst designers

 Lack of heat loss calculations to size heat pumps correctly



Bad
desigr
Bad
instal

Heat Pump Design Calculations

PROPORTIONS, ENERGY CONSUMPTION, AND PERFORMANCE
Proportion of space heating and water heating demand provided by heat pump % 300
(excluding auxiliary/immersion heaters)
Capacity @ design conditions kw 5
Renewable heat kWh/yr 5930
Electricity consumed by HP (excluding auxiliary/immersion heaters) kWh/yr 3522
Electricity consumed by immersion (supplied as part of HP) kWh/yr 0
Fuel consumed by auxiliary/other heat sources kWh/yr 0
HP combined performance SCOP scop é
Star Rating / Flow Temperature 3/50°C
Qutside air temperature -1.64°C

— Renewables Ltd

Certification Num

CERTIFIED




“I Design: Recommended
Actions

Action 1. Review and update existing specifications/ employer
requirements

Action 2. Monitor the implementation of specification KPIs.
Action 3. Seek expert advise to check designs/ build internal skills



Heat Pump Guidance Doc

Innovate ks
» — LimAersity od
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Improving heat pump outcomes in social
housing: a practical action guide



4.4 SCOP performance requirements
What to decide

Set minimum and aspirational SCOP (Seasonal
Coefficient of Performance) and SPF (Seasonal
Performance Factor) thresholds for installed
systems. See also '4.4 System design
temperature limits’,

Determine how performance will be verified and
incentivised. This includes deciding whether to
link payment or preferred supplier status to in-situ
performance outcomes.

What you need to know

SCOP (Seasonal Coefficient of Performance) is

a standardised, modelled performance metric,
representing the average system efficiency

over a 12-month period. COP (COetﬁclem of
Performance) is a snspshol measuwre of efficiency
within a defined time period under specific

SPF (Seasonal Performance Factor) is defined as
a real-world, measured efficiency metric across
12 months.

SCOP and SPF are key indicators of system
performance and, therefore, running cost. SCOP is
calculated as the ratio of total heat output (kWh)
10 total electrical energy input (kWh). A highes
SCOP/SPF indicates better performance and,
therefore, lower running costs, Note that SCOP
and SPF are often used interchangeably.

Based on Ofgem's April-June 2026 energy price
cap unit rates, a minimum SCOP/SPF of around
3.65 is required simply to match the running costs
of the gas boiler being replaced (assuming B5%
boiler efficiency).

Real-world monitoring data from the
Electrification of Heat Demonstration Project
(average SPF = 2.8) and HeatPumpMonitor
(averane SPE = 2 0) chow that SPEe vary

significantly depending on installes competence,
system design and commissioning quality. High
SCOPs can be achieved across all housing types
and building ages.

HeatPumpMonitor demonstrates that
installations by highly trained engineers with
expertise in low-temperature design consistently
achieve SPFs above 3.5, with top-performing
systems exceeding 4.5. In contrast, large-scale
field trials, such as the Electrification of Heat
Demonstration Project, show average SCOPs
are around 2.8. Bristol City Council's heat pump
audits observed that underperforming systems
are often linked to insufficient installer training
and lack of performance monitoring,

Homes with very low space-heating demand often
exhibit lower overall SPF as a greater proportion
of annual energy use is associated with DHW
production, which is typically less efficient than
space heating. SPF figures should be interpreted
in the context of heat demand, system design

and operating strategy, rather than considered in
isolation.

Note also that suboptimal usage patterns (i.e.
resulting in lower SPF) may be desirable in
conjunction with a variable tariff where the loss of
efficiency is more than offset by the cost savings.

Your cholces

+ Minimum design SCOP requirement for all installations: across 12 months

+ Minimum actual SPF requirement for all installations: across 12 months

+ Provisional COP requirement for all installations: across 3 months of the heating
season (e.g. Oct-Dec) as an early indication of performance.
Aspirational SCOP threshold: across 12 months
To qualify for performance bonuses or preferred contractor status.

* SPF to be assessed and verified via:

+ MiID-class metering

* Controller-integrated energy monitoring
Note: this has greater uncertainty than MID-class metering and can vary between heat pump
brands, but is integrated into the controller as standard for most brands.

+ Performance-finked terms:

* Retain a percentage of payment until SCOP is verified: %

+ Offer performance-linked bonuses: % uplift for SPF above

+ Contractors must also provide actual on-board monitoring performance data (SPF) for those
installs, where avallable,
Note; actual performance data (SPF) is ideally MID-metered data. Where onboard system
controller data of historical performance are provided, take note of the heat pump system
controfler manufacturer as this will have an impact upon the accuracy of the readings.
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Design Action 2:

Mo

the I1mplementation
1cation KPIs.

speci:

nitor

B

ID Mumber

il

BG

BG
BGHID
BG

BG
BGH102
BGH122
BGHI176
BGHI166
BGH209
B

BO

BO
BGHas
.F}G

BG

BG

BGH153

Fi saved here: [link to folder]

o o Heat loss calculation
Local Authority ?;::I‘:tr:‘ PUMB ctaller Name Installer Company ~ Number of bedrooms :;:':: :::f SOUTCE | \Peak heat loss from  Heat Pump Size (kW) % size difference Hot water tank size (L) Design flow temperature  Justification if greater than
gl gl g rore gl gl

BCC 17/11/2025 2 551 [ 36.86% 150 a5
NS 17/11/2025 3 337 35 3.78% 175 20
NS 15/12/2025 2 35 4 1333% 150 20
NS 15/12/2025 3 6.112 7 13.58% 210 a5
BCC 13/01/2026 3 24 6 30.77% 150 45
BANES 19/01/2026 1 3.857 5 25.81% 150 5
BANES 26/01/2026 3 3.27 5_ 150 5
BCC 19/01/2026 3 375 5 28.57% 200 5
BCC 05/01/2026 2 374 5 28.83% 150 5
NS TBC 8

BCC 09/02/2026 4 428 3_ 250 45
NS 02/02/2026 3 5.8 8 31.88% 250 0
BANES 02/03/2026 3 26 5 26.42% 200 0
NS 23/02/2026 3 37 5 29.89% 210 5
NS 02/03/2026 4 466 s— 180 45
BCC 02/03/2026 3 75 8 5.45% 200 a5
BCC 23/03/2026 6 53 Fi 27.64% 400 45
BCC 23/03/2026 3 53 g 23.78% 250 0
BCC 09/03/2026 3 23 7_ 175 23
BCC 16/03/2026 3 5.75 B 16.95% 150 50|Age of the propery and s




Desi1gn Action 3: Seek
expert advise to check

“l designs/ build internal
skills

« Heat Geek/ Warmur academy trained a good start
« Manufacturers can be a big help (free)

« Asking installers to use consistent design tools e.g. Spruce etc (see
guidance docs)



“l Design Key Takeaways

Guidance and Need skilled
specification critical individuals to quality
at design stage assure this phase
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Installation: what we
learned

 Audit results show lack of competency amongst average installer
» Poor design but also poor implementation
« Commissioning of systems particularly poor in new builds

 No monitoring or post install evaluation taking place



nstallation:

actions

Self led non-technical 5 point checklist

Monitor each installation

Embed self auditing within the delivery

process

Recommended

&

optiheat
P\ir Source Heat Pump 5 paint check for non technical staff Rk

Acknowledgements: thanks to the manufacturers for supplying the information provided

User guidance: This guide has been produced by Bristol City Council (BCC) as part of the

Optiheat project and references secondary resources where helpful. BCC take no liability for
usage of this form by third parties.

Site Visit Date: Site Visit Time:
Audited by:
Company/Organisation:

Primary details
Installation site address
Installer name {if known)
Installers MCS number {if
applicable)

Heat Pump make and model
(found an the data plate on
the heat pump unit)

Controller to access key information

(o))

Steps to Check SCOP on Daikin Altherma (MMI Controller):

1. Access Menu: Go to the main menu and select "Information.”
2. Energy Data: Choose "Energy Data.”



1. Using the tools can provide a learning

Ke y I<i)(:|i)tportunity for yourselves e.g. 5 point check

t a_ ]{e awa y 2. Monitoring is essentiall

3. Installer self audit can save problems down
S the line



Post
installation




Post 1nstallation: what
we learned

« Handover often poor and not
tailored to resident needs

* Technical audits provide excellent
Insights

» Skills gaps amongst support
officers

» Maintenance and Service teams
skills gaps

* Disputes with contractors difficult
to resolve without monitoring




Post 1nstallation:
recommended actions

Action 1: Handover review

Action 2: Undertake technical audits as standard on sample of
installations

Action 3: Review maintenance regimes/ skills amongst technical
teams

Action 4. Mandate monitoring on all installs



L S

technical audits as standard on
sample of 1nstallations

Social housing heat pump installation
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Bristol City Council social housing repairs

How to guide for audits and repairs

audit

This audit form was developed by Bristol City Council and Mesta to provide a clear process
for auditing and quality assuring heat pumps installations in social housing. If you would
like to repurpose this form, please read the instruction provided.

form

This form is to be used to record the outcomes of each repairs visit. We appraciate that
every job is slightly different. If you identify a fix/ issue that is not on the original audit
sheet, we would encourage you to address it and record the action in this farm.

Purpose

This document has been created 3= 2 “how 10" guide for capturing data whils! audding heat
pumps and recording repairs These malesials were crealed for use whilst audding housing
in the Brisiol ares and may require repurposing for use by different authoriies in different

Instructions on how to generate reports from google ferm responses can be found here.

During your site visit, please ensure you have:

The name, email, and photo associated with your Google account will be recorded when you = A copy of the audit form with repairs recommendations

areas The inlent of these materials is 1o provide guidance on how 1o racord audit findings In upload files and submit this form « A copy of the handover guidance sheet to provide to the tenant
a meaningful way for nondachmical personnel. generale reports for repairs, collact repair » Conducted a handover to the tenant
results, and generate rapairs reports. * |ndicates required question » Access to the Daikin controller instructions sheet to provide (if necessary)
« A camera
You will need 3 gocgie account 1o use thes “how 1o” quide,
- Email * If you have any feedback on this sheet please let Richard Gardner know so that it can be
Create your audit sheet and reports incorporated.

The name, email, and photo associated with your Google account will be recorded when you
upload files and submit this form

1. We have created bolh a Tempiale for sudits shesl and 3 Templale for 1epairs sheel
Creale a copy and save il 1o your preferrad google drive location. We recommend

that you check the questions included within these sheets to ensure they are M for

your purpose Your name and organisation * Indicates reguired guestion

o

Once you are happy with the content of your sheet, you can share 3 link directly with
the engineers that are conducting your audits. Responses will be coliecied in the
ovmers google form Full address: *

3. Once you have collecled some responses, you can view your results in a google
sheel as in the picture below

Mame of installation company (as per MCS ceriificate)

OQuestions  Respomes )  Semige
Postcode *
47 responses

Installation postcode

Surrerwry Qrantion N al

4. To turn your rasults into mdividual reports, go to “Extensions” and then “Apps scrpt”
Date of repair: *

BCC Heat Pump Post Install checklist (Responses) %+ & & WM DD v
File Edit View Insert Format [Dsta Tools Gemini {Extens Help First line of installation address

I




Post 1nstallation Action 4:
Mandate monitoring on all

1ls

1nsta.

@ Heat Pump Remote Assistance Guide for Social Housing
optiheat

@ B

This was independent research was carried out by the University of Bristol between December 2025 and
April 2024. This document is a best attempt to capture the information gathered. Technology offerings
change rapidly, and the authors take no responsibility or any decisions taken based on these findings,

now or into the future. E E

Lastupdated: 25" March 2026

If you are a heat pump manufacturer and would like to contribute to this work, please - i
fill in this online form and we will getin touch: https:/forms.office.com/e/nBYXBBrGhS [m] =

Heat Pump Remote Assistance Guide for Social Housing

Many heat pump providers now offer services that allow a resident’s heat pump
settings to be viewed and modified remotely. This is usually called “remote monitoring”
however we prefer the term “remote assistance” as we feel this language is potentially
less abrasive to residents/ tenants. We have surveyed a range of heat pump
manufactures and third-party suppliers to understand how these services work and
what advantages they could bring to housing providers. Not all providers offer the same
functionality, and in this document we will try and highlight some of the features that
you might want, and how to implement them.

The case for Remote Assistance

Remate visibility of heat pump settings provides a range of possible advantages:
1. Remote diagnostics can save engineers’ time on site (BCC estimate costof £100

per home visit on average)

2. Simplefixes can be performed remotely

System performance can be evaluated more easily

4. Usage patterns can be observed, enabling remote assistance viewers to support
residents better

w

a R3_Remote_Assistance_Manurfacturer_Survey_Results

File Home Insert Share  Page Layout Formulas Uata Review View Help Diaw
00~
Yes, some of these codes can be dearad remately.
A 8
. Manurfacture Grant
m— T T OIS ST T C O ONET DU STOuTTO e ATore

2 Model nn
3 In Built / 3rd Party Controlier In buitt
4 Meta Data
~ Resourses

& Who is answering these questions?
7 When are they answering these questions?
& How are they answering these questions?
9 Variables

10 What variables are collected?

1
Are any variables not stored/treated differently?

12
Where is Data Stored?

13
What time resolutoin are variables stored at?

14 Connectivity

,:
How is connectivity with the home achieved?
16 Does the gateway require a dedicated power supply?

RENEWEUIES DEVEIOPDITIZIIL M YT ol GldiiL

Teams call

A wide range of settings can be viewed via the web
front end or via the screen in homsa.

A subsst of these vanables can be altered remotely
[specifically water and temparature set point),
although no record is kept of these changes,
Currenlty stored locally by Grant, although they are
migrating to a cloud provider.
Dashboard refreshed reguarty during a demo,
suggesting 1-5 minute time resolution.

WIF| 15 CLITANTIY USEC 10 CONNECT The BaTeway 10 The
internet.
The gateway connects to the heat pump using CATS vi
P wiieins manben

Yes

The unit has a SIM card slot although at the moment




“l Key takeaways

* Technical audits are a really valuable learning opportunity
 Handover needs skilled people and resources
* Monitoring, Monitoring, Monitoring!



https://www.optiheat.uk
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Home About Resources Manufacturers

optiheat

Resources to help deliver heat pumps in social housing.

Q ©Iv) o=

Q, Search

Resource
S:

Website
(draft!)

OptiHeat Project

Welcome to the OptiHeat Project website.

OptiHeat is a collaboration between the Univerity of Bristol and Bristol City Council, with the aim
of supporting social housing providers that want to deliver heat pumps into their housing stock.

During the Spring of 2026 we will be running a series of event across the UK.

This website also contains a repository of the resources that we have found and produced, all of
which are free to download.

Heatpump information for social housing providers

Across the UK housing providers are making the switch the heatpumps. As part of the OptiHeat
project we have created resources to support this transition.

Supporting the Process

We have broken out resources down into four main steps, that reflect the steps that housing
provider has to go to when installing heatpumps. These are:

¢ PreInstall
¢ Design

« Installation
¢ Post Install

This website is also structred in this manner to help you find the resources that are most relevent
to you.




Overall quality assurance process

1. ASHP Guidance
Document included as part

of HP installer procurement

3. Any deviations from ASHP
Guidance Document
agreed with PM before install

Pre-Install

I

Design

5. Clerk of Works assess HP
installation during and after

9. PM carries
out audits on
first installs of
all installers
and a % after
that

11. Ongoing
servicing and
maintenance is
an opportunity to
check set-up
and efficiency

6. Monitoring installed on
some ASHP installations

Install

2. Requirement for certain
level of training for lead HP
installers

4. Installers submit ASHP
designs that meet
Guidance Document

7. Installer carries out
commissioning as per
MCS guidance

12. Training for everyone involved in one or
more of these steps

TTIMLAL

OFFICIA

8. Installer carries out self-
audit before leaving site and
submits to PM

Post-Install

10. Homes revisited to check
heating set up and customer
satisfaction




