How to develop a
(cost) effective
energy efficiency
strategy



Barriers

« Lack of strong board/executive level support
« Traditional asset management resistance

* Nay-sayers

« Staff turnover and stretch

« Contractor/subbie issues

 Historic bad news stories

* Funding changes / chasing funding

* Inexperience

 Cost

e Strategy



1. Data collation

2. Data improvement
3. Baselining

4. Corporate targets

8. Scenario analysis 2
9. Tracking progress



1. Data Collection

Asset Management System
- Energy Module
- Components

Boiler records

Stock condition
surveys

4

Satellite roof
surveys
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ECO Programmes
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2. Data Improvement

Stock condition surveys
Traditionally it has been a % of stock each year

Move to multi pronged approach:

» targeted stock condition surveys

« worst performing properties — SAP/Fuel
bill/CO,

» properties with lowest confidence scores

« properties with highest expected expenditure —
more later

Collect data to inform retrofit programmes

- access
- potential placement of plant
- roof orientation, slope, size, shading



2. Data Improvement

Enhanced annual gas safety check
* heating controls
 cylinder information

« Space for Flue Gas Heat Recovery units
« Heat pump options

* Flat location
* Property attachment
 Roof orientation




2. Data Improvement

Targeted element surveys

« Unknown wall constructions
« Flat locations

« (Google streetview

Just in time data improvement

« Appreciate that data will never be perfect

 Where area/estate works are be undertaken, build
In time for surveys



3. Baselining

Having a deeper understanding of your stock will allow
your organisation to grabble with the scale of the
challenge and make it tangible.

It has long been the case that executive level have
been able to either set targets with the unspoken
knowledge of all that they won’t be achieved, or set
them so unambitious with a sweep of the hand about it
all being too expensive.



3. Baselining
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3. Baselining

@ A pre-1900
. B: 1900-1528
C: 1930-1948
. D: 1950-1966
. E: 1967-1575
. F: 1976-1982
. . G- 1983-1990
utlier archetypes

. I 1996-2002

. J: 2003-2006

[ ] @ K 2007201
@ L 2012 onwards @ Cavity Cavity: CWI

‘ Solid Wall @ Cavity: As Built Pre 1976
@ Timber Frame Cavity: As Built 1976-1982 (CWI possible)
System Built @ Cavity: As Buit 1983-1995 (CWI possible)
@ Sandstane or Limestone @) Cavity: As Built Post 1995
@ Granite or Whin @ Cavity: Unknown
pitched @ Lot None @ Cob @ Cavity External and CWI
Cavity: External only
« Wall types
NotExposed @ Loft: 25mm
@ Loft 50mm
Loft: 75mm ~
Loft: 100mm
- Loft: 150mm
- . - @ Loft 200mm
Loft 250mm
 Roof insulation *
Loft: 300mm
- @ Loft 350mm
@ Loft 400mm+
@ Lot Unknoun Bolers @ A Rated Boiler
@ Lot Rafters 50mm
() StorageHeaters @ C Rated Bailer

.

° H e atl n g SySte m S @ CommunityHeating ) E Rated Boiler
@ RoomHeaters @ F Rated Boiler
) HeatPump\WarmAir @ G Rated Boilsr
@ HeatPump\WetSystem

@ Warmair
@ ElectricUnderfloor
@ Other
* Fuels
Gas @ Gas (not Community)
Electricity @ Gas Community
® 7

@ 0il & Liquid Fuels
@ Solid Fusl




4. Corporate Targets

Fuel poverty

 usually find that social housing has low incidences
of fuel poverty as few of the worst performing
properties, often due to size.

nnnnn
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AHC income

« Conflict with CO, targets



4. Corporate Targets

B~ 92 plus

- End goal 05
. B Fizi-3)

- Interim targets boo2o

- Usually a multi pronged approach e.g.
- target very worst properties now
- Intermediate stretch target for some
work programmes
- ambitious targets for cyclical and voids
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4. Corporate Targets

Zero Carbon

« Can be in conflict with SAP targets, but not usually
« changing CO, content of fuels over time

« balance of diminishing returns vs offsetting

Cost if gf; Cost of@

retrofitte offsetting
| ]

U




4. Corporate Targets

Key decisions:

Gas bollers vs Heat pumps (air and shared loop)
Suddenly lots of talk about this!

Practicalities

Space, Conservation areas, Flats.... e
Supply chains
Cost
Improving COPs )

Decarbonisation of electric grid



4. Corporate Targets

Key decisions:

- Community heating
By 2050 CCC estimate that around 18% of UK
heat from heat networks

Large disruption
In use efficiencies e
Overheating

Lower maintenance costs
Low CO, depending on source — biomass, waste heat )



Building Blocks:
Target (SAP/CO.,)
Measures to include / exclude
[excluded properties]
[budgets]

e.g. SAP 81, excluding FGHR, WWHR, Community, PV
e.g. Zero CO,, excluding gas boilers
e.g. Current programmes



5. Scenario Analysis : Strawman

T E902,645,350

Cost per Home Affected: £19 966

Homes Missing Target: 45208 &

Homes Affected Homes Considered Complete Stock

Homes 45208 & 45208 & 45208 &
Mean SAP 88.56 B ==k 88.56 B [gEEky] 88.56 B kg
Mean El - (+33.72) - [+33.72) - (+33.72)
Mean Fuel Bill £181.19 72526 £181.19 72526 £181.19 72528
Mean tCO, 0.942 (3.77) 0.942 (3. 770) 0.942 13770
Mean Heating Bill £448.44 .381.44) £448 .44 .381.449) £448 .44 .351.44)

Mean TThreshold 18.72°C (minimal) (+0.11)  18.72°C (minimal) (=011} | 18.72°C (minimal) (+0 11}

45058 Pre-Wizard Post-Wizard
: | currentssores | A (32 plus)
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5. Scenario Analysis : Strawman

Cavity Cavity Insulation 441 £260,298
540
£756,861 Intenal to Cavity 99 £496,563
‘7"?5“5 Solid 130 £545047 Internal to Solid 130 £545,047
£1633 164 System 67 £285735 Internal to System 67 £285,735
Timber 2 £10.945 Internal to Timber 2 £10.945
Other 26 £34576 Alternate Wall 26 £34576 Intemal to Alternate Wall 26 £34576
Virgin 17 £8682
Loft Insulation TopUp 649 £220.990
Roofs 1415
1416 £664.375 Unknown, No Access to Loft 726 £420,747
2668413
Unknown, Access to Loft 23 £13,956
) Flat Roof Insulation 1 £4,038
Fabric
3728 Solid Floors 229 £379,721
£3,546 968
Suspended Timbar Floor 43 £63,595
Floors
399 Suspended Not Timber Floor 75 £125724
£661,855
Unknown Floor 51 £87,075
Exposed Floor 1 £5,740
Double 41 £125435
Glazing Secondary 17 £23,043
85
£209.147 Triple 9 £37,268
Doors 18 £23400
Draughts Chimneys 831 £215250
923
£234.389 Doors and Windows 92 £19,138
Ventilation 140 £140,000 Remove Mechanical Ventilation 140 £140,000

Community Heating 114 £114,000 = Community Heating Controls 114 £114,000

Radiator System Gas 1123 £2 322050
) 1234
:*;;;ng System £2 439,050 Gas with FGHRS 111 £117,000
£2 723550 Electric Storage System 84 £202,000

Heat Pump System 15 £82,500
Hot Water Hot Water Cylinder 84 £63,000
2458 Cylinder Thermostat 1897 £303,520
Switch from Altemative 477 £338,900
Secondary Heating Remove Secondary Heating 3847 £809,950
£816,700 Change Secondary Heating 9 £6,750
Controls 290 £58,730 Standard 290 £58,730
Tariff Switch Single to Dual 73 £7,150
;;?2?0 Dual to Single 56 £1,120

Solar Thermal 1 £4,500

Lighting 2742 £103,400

Data 3634 £0,000 Heating Data 3634 £0,000




Annual boiler maintenance
Voids

External decorations
Reactive repairs

Measures specific programmes



Annual boiler maintenance
Data improvement

Voids
Internal wall insulation

External decorations
External wall insulation
PV

Alir source heat pumps

Reactive repairs
Light bulbs, data improvement

Measures specific programmes
PV, ASHP



8. Scenario Analysis : Iterations

Building Blocks:
Target (SAP/CO.,)
Measures to include / exclude
[excluded properties]
[budgets]

e.g. SAP 81, excluding FGHR, WWHR, Community, PV
e.g. Zero CO2, excluding gas boilers
e.g. Current programmes

Total Wizard Cost £4 0 7 s 053

Cost per Home Affected: £18 502




9. Tracking progress and Feedback

It'll all come to nothing if it isn’t:
. Baselined
. Tracked
. Reported
. Amended
. Accountabillity taken

It will go wrong. Be willing to change tack, run booster
programmes etc



End Goal:
Property by Property Routes

For each and every property, through the above process
determine its route to [target] and stick with it

e.g.
54 Acadia Avenue
Route 1 (Estate Regeneration) + Route 3 (Basic Void)

23 Friern Road
Route 2 (PV Programme) + Route 4 (Cyclical 2021) + Route 3 (Basic Void)

7 Tower View
Route 3 (Deep Void) + Route 5 (EWI programme)

41 Old Road

Route 6 (General Maintenance) + Disposal



What is an EPC?

7 a 4 page document describing a home’s
energy performance

Energy Performance Certificate

Carburton Lodge South, Carburton, WORKSOP, S80 38T

Dwelling type: Detached bungaiow Reference number:  2888-0097-7285-3665-3320]
Date of assessment: 23 May 2015 Type of assessment:  RASAP, existing dweling
Date of certificate: 28 May 2015 Total floor area: 3sme
Use this document to:
a properties to see which
* Find y by instaling
Estimated energy costs of dwelling for 3 year: 892
Over 3 years you could save £4,014
Estimated energy costs of this home
Lighting £ 84 over 3 years £84 over 3 years
Heating £5.061 over 3 years £ 1482 over 3 years .
Hot Water £ 747 over 3 years £312 over 3 years save £4,014
Totals | 5,892 c1878 over 3 years

These fig heating,
water. This excludes energy use for running appliances like TV, computers and cookers, and any electricity
generated by microgeneraton.

5 of your

home.

The higher the rating the lower your fuel bills are likely
to be.

The potential rating shows the effect of undertaking
the recommendations on page 3.

‘The average energy efficiency rating for a dweling in
England and Wales is band D (rating 60).

Wt anargy cint - ighs i coate

Top actions you can take to save money and make your home more efficient
Recommended measures. Indicative cost '{:::l]smns Agl::km w;:n

1 Internal or exteral wall insuiation £4.000 - £14,000 £2502 @
2 Filoor insulation (solid floor) £4,000 - £6,000 £405 @
3 Draught proofing £80-£120 £75 [V

See page 3 for a full list of recommendations for this property.

1d out more about the recommended measures and other actions you could take today to save money, visit

‘www.direct gov.uk/savingenergy or call 0300 123 1234 (standard national rate). The Green Deal may allow you to
make your home warmer and cheaper fo run at no p-front cost

Page fof4

6, Grosvenor Gardens, LONDON, SW1W ODH
28 March 2016 RRN:02132866-76759728-8731

Summary of this home's energy performance related features

Energy Performance Certificate

665-3920

6, Grosvenor Gardens, LONDON, SW1W 0DH
28 March 2018 RRN:(0213-2866-7675-9728-8731

Energy Performance Certificate

About this document and the data in it

Element Description Energy Efficiency 9y your dweling. ratings after has i by & qualified Eneray Assessor,
s Sandsions or imesions, 55 DUt no msuiston (sssamac) prew—— i s, the order ‘aceredited by Stroma Cerlication. You can Obtain cantact detals of the Actreditation Scheme at www-stroma com
o that they appear in the table. Further actions »
‘Solid brick, with intemal insulation Kk ko k. ‘could take today i i measures, A copy of this certificate has been lodged on a national register as a requirement under the Energy Performance
Such t of Buildings Regulations 2012 as-amended. I wil be made availabie via the online search function at
Roof Flat.no insulation (assumed) e fr o e Tekdio Jandiord (f ertain types v epCregister.com. The certicate (inclucing the buiding address) and other ata about the buling collectsd
Piched, 200 rom lofnsulation ok Rk of work. durng the er ent r ,for nstance: , wil be made
Floor ‘Solid, no insulation (assumed) - ly financed throug! Deal publicly avallabie at warw opendatacommunites.or
Windows “Some double glazin T by the energy they save. may homes where This certificate and other data about the building may be shared with other bodies (including government
glazng lalal lation Iy 3 y ind enforsement agencies) for ressarch, statistical and enforcement purposes. Any personal data it
Msin hesting Boiler and raciators, mains gas ok ke contribute some payment up-front. ins eguiation and all applicable |aws and
regulations relating to the processing of personal data and privacy. Fo further information about his and how data
Main heating controls | Programmer, room thermostat and TRVS Xk kK Ce—— ‘about the property are used, please visit "o opt out of having informatior your building
Secondary heating None — e per year provement mate publicly available, please visit W eperegister.comioptout
ot water From main system (22 ead  damdi ocextarmal wal Eisidion R ) Rssessor's accreditation number:  STRO003163
Ligring Low snergy ignting in all xed outets Xk ok sessor's name: Marvin Dancer
e Phone number: O1180227448
‘Cument primary energy use per square mefre of floor area: 165 KWhin per year E-mail address: admin@eo-td co.uk
The assessment does no take into consideration the physical condition of any element. ‘Assumed means that the Draught proofing £80-£120 £25 L F37] [} Related party disclosure. Norelated party
insulation could not be inspected and an assumption has been made in the methodology based on age and type of There i more information i the quidance document Energy Performance Ceriifcates for the marketing, sale and let
construction. Hot water cylinder thermostat £200.- £400 £28 F38] [ of dwellings available on the Government website at et N
ertor certifcates. It explains the content and use of this
‘See addandum on the last Page relating to tems in the table above. Soumer o enfy the. o 5 meken comptaint.
Hestrg conols (oo bemosatand. | gy sagg — Fa7] o) o, entity o
Low and zero carbon energy sources ) About the impact of buildings on the environment
. . X €79 (/]
Low and zeto carbon ensrgy of energy that very lie or no carbon dioiide. = < Ome of the biggest contributors to giobal warming is carbon dioxide. The energy we use for heating, lighting and
into the amosphere when they are used. Instaling these sources may help reduce energy bills as wel as cuting 5 -
Thare are none provided for this home. Replacesgle gazed windows wih o | 5 30020 P ) power in homes produces over a quarter of the UK's carbon dioidde emissions.
The average bout & tonnes of i year. Based on th et your home
Your home's heat demand High performance exteral doors £1.000 2 [V} curenty produces approsimately 32 fomnes of carbon y year. Adopti in this
report can reduce emissions and protect the environment. f you were to instal these recommendations you could
For most homes, the vast majority of energy " heating the home. applicable, this table o ) reduce this amount by 1.0 tonnes per year. You could
‘shows the energy that could be saved in this property by insulating the loft and walls, hased on use il «z 4 energy sources.
{shown within brackets as it is a reduction in energy use). . . i . 5
Wind turbine E1o000 580 EA111] o) The emvironmental impact raing is ameasure of a h ct on t fems ol
Heat demand Exicting dwelling | Impactof loft | Impact of cavity | lmpact of solid -£25.000 " (CO) emissions based on standardised assumpions about cccUpancy and energy use. The higher the rating the
insulation | wall insulation wall insulafion o rr— less impact it has. on the environment.
‘Spacs heating (kWn per year) 120240 NA | WA | (8208 | gosing fhe K Package Cumntrating
our uses information from
Water heating (KWh per year) 3257 s EPC to Showyos e s = recthV
You cauld and heip emissions by replacing per your Green Deal package. Pubic senvices alin e piace: (6191) 7 (s2plus)
sisting hasting system with ons renewable neat, Higher €Oy emissions Lowr €0 e
requirements. The estimated energy required for space and watsr heating will form the basis of the payments. For more Green Deal fypical ann g You could finance " Potential rating
information, search for the domestic RHI on the waw.gov.uk websi el oreiiaina il ik measures under the G Y
could save you £951 a year in energy
Draught proofing iings of £951 based use. Addendum
Heatng controls T e Tris dweling hss stone wals snd 50 requirs furier nvestgstion o establish whether thess walls sre of ity
T construction and to dstermine which type of cavity wall insulstion is best suted.
Electricitylgaslother fuel savings £61£0/£945
Siroma RSAP Engine 2,100 (SAP 2.83) Page3of4 Pagedof4

Page2af4




What does the EPC cover?

7 Heating system

7 Heating controls

7 Hot water system

7 Building fabric and insulation
7 Lighting

7 Renewables




What does it not cover?

It does not cover ‘things that aren’t bolted
down’, i.e.

7 Energy use from appliances

# Cost variations from your choice of energy
company deal

7 How you use your heating




EPC document:
Health Warning

The EPC document is not a guide to what you need
todo ...

... I's more like a clue



SAP scores

100 100 means notionally zero bills

(a score above 100 means negative bills - energy generation)
(92 plus) A

(81-91) B
(69-80) SAP is linked to
Lans estimated fuel bills
(39-54) =

O Is the lowest score

(but only because negative scores are rounded up to 0)



SAP scores

Floor area




El scores

notionally zero CO, 100

(a score above 100 means negative CO, - energy generation)

G (1-20) B R B (3ss9) B (8191) /A (92plus)

O Is the lowest score

(but only because negative scores are rounded up to 0)



EPC calculations:
RASAP

7 RASAP means Reduced Data SAP

7 Involves:
« Measuring a simplified dimension set

« Has libraries to estimate energy performance
of walls, roofs, etc.

« Survey takes around 30 minutes (before
evidence paperwork)



EPC calculations:
RASAP

7 How RASAP calculations work

RASAP Full SAP
survey data dataset

Extrapolated SAP
into calculations




EPC calculations:
RASAP

RASAP data is simplified but:

1.The calculations are still robust

2.1t 1s still important to get the data right



Cost-effect iIs KEY

? EPC Recommendations:

Typical savings Rating after
Recommended measures Indicative cost yp 8 - g
per year improvement

Intemal or external wall insulation | £4 000 -£14,000 | £ 864

I l e
Floor insulation (solic

~_o [nCOMplete

Hot water cylinder th @
===+ \N'rong Order S
TRVs)

Solar water heating @
Replace single glazed windows with low- i3 St 7
R S B £3,300 - £6.500 £ 121 &
High performance external doors £1.000 £28 @
Solar photovoitaic panels, 2.5 kWp £5,000 - £8,000 £284 o

A : £15,000




Why use EPCSs?

* The EPC certificate is not all that useful

 The list of measures is not extensive
* The prices are default
* |t assumes standard occupancy

|t doesn’t cover appropriateness of ventilation




Why use EPCSs?

The underlying data is very useful
some systems can import this directly
ney are standard
ney are quick and cheap to undertake
ney cover most aspects of a building energy use




? What Is your data like?

? How well do you know your stock?

? Have you got a clear organisation target?
? What was it based on?

? When was It last reviewed?

? Have things changed recently?




chris.newman@parityprojects.com
07932083060



mailto:chris.newman@parityprojects.com

