retrolit + decentralised energy = the game changer

N on target to pass the 2°C target, with no brakes left
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ousiness as usual Is not going to work

e in 2013 the UK had 9.5 GtCO: still left in the budget
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courtesy of Kevin Anderson, Tyndall Centre @kevinclimate



(here Is no adapting to this. ..

There is a widespread view that 4°C is...

" |Incompatible with an organised global community
= Beyond ‘adaptation’
" Devastating to eco-systems
* Highly unlikely to be stable (‘tipping points’)
... consequently ...

4° C should be avoided at ‘all’ costs

courtesy of Kevin Anderson, Tyndall Centre @kevinclimate



“the alliance of technology and economics ends
up side-lining anything unrelated to its immediate
Interests. ... whereas any genuine attempt to

iIntroduce change is viewed as a nuisance based
on romantic illusions” - the Pope

P
[5) To move rapidly from current to 2°C pathways, requires

Immediate & deep cuts in ENERGY DEMAND

50 ~

3°Cto 4°C
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courtesy of Kevin Anderson, Tyndall Centre @kevinclimate



Headline mitigation message for the UK

To

= mitigate at >13% p.a. starting now

" ~75% reduction in CO, by 2025

= ~fully decarbonised energy by around 2035

courtesy of Kevin Anderson, Tyndall Centre @kevinclimate



Annual mean surface air temperature change
T o ey ) keeping the lights on

60,000 stable blue & white
collar jobs in installation alone

regional 1st mover advantage
leading to

""RCP4.5: 2046-2065

3 more inward investment

zero carbon business clusters

" RCPS.0: 2046-2065

> independent future income

fuel price control

possibility of poverty alleviation
RCPB.5:2 (not just in fuel)

> comfort, health, regeneration




some numbers: DECC 2050 calculator #2

http://2050.hellings.webfactional.com

Final Energy Demand

Totad

hting &

L appl:arces
H&al:ng & cooling

2030

o Sl b 4 Bl

Shifl to zoro emission ransgon

Choica of fuel celis or boatteres

Domastic fragnt

International aviation - — - o e e

mﬂ”lﬂ”w‘ e —— - — ———— - — .

Average temperature of homes
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Final Energy Demand

4000 4
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Nuclear power stations

CCS power stations

CCS power station fuel mix
Offshore wind

Onshore wind

Wave

Tidal Stream

Tidal Range

Biomass power stations
Solar panels for electricity
Solar panels for hot water
Geothermal electricity
Hydroelectric power stations
Small-scale wind

Electricity imports

Land dedicated to bioenergy
Livestock and their management
Volume of waste and recycling
Marine algae

Type of fuels from biomass
Biocenergy imports

Primary Energy Supply Greenhouse Gas Emissions

——Nukes are too slow,
we can do this without CCS,
(which is good as it doesn’t exist)
we need all kinds of renewables
but we need to make use of our
land and eat less meat



some numbers: DECC 2050 calculator #2

Domestic transport behaviour
Shift to zero emission transport
Choice of fuel cells or batteries
Domestic freight

International aviation
International shipping
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Over 24M homes insulated,
average thermal leakiness
decreases by 75%

Average temperature of homes
‘Home insulation

Home heating electrification AlBl/C /I

Home heating that isn't electric Al B &8 D .

Home lighting & appliances ol 1 1:01 B baCk 1 201 3a DECC
Electrification of home cooking A 1B ' ' o)

croceaton o™ 1 - insisted 50% would
Energy intensity of industry i B9 be f|ne
Commercial demand for heating and cooling EE e EE

Commercial heating electrification Al B/ cClil ,
Commercial heating that isn't electric A/ B/|C Hl °* U KG BC NOW Cal | N g
Commercial lighting & appliances O B3 ET e ‘ 1y
Electrification of commercial cooking A I8 fOr deep ret rOfIt

http://2050.hellings.webfactional.com




UK housing stock

B zero carbon newbuild existing average home
80

® NOW. 60

40

= 4.1tCO,/home pA

tCO2

o by 2038 )
- 95% of today’s homes will still
be standing at current buildrates ° - czgsscsscsccccssssssns
. each new home currently consumes 50-80tCO, to build.

A new ‘zero carbon home’ may have no net impact on a carbon
budget to 2038 compared to an average house!

. we have to make better use of our existing buildings,

. new build footprints must massively be reduced or it is a distraction



where we live

moving us + stuff around
business

public buildings + services
agriculture + forestry

hare of emissions

we can make our
homes part of a
d zero carbon
Y energy system




where can you pe most effective’”

Carbon Emissions by income UNIVERSITY OF LEEDS

80.00

o the richest 15% emitted more
on transport alone than the
whole footprint of the bottom

60.
0 . Miscellaneous goods and services
-1 5 A) ¥ Restaurants and hotels
50.00 8 Education
4 Recreation and culture
= B Communication
Y 40.00
N M Transport
W
® Health
30.00 B Household goods and services
ol - i B Housing, fuel and power
- M Clothing and footwear
20.00 -
i I I B Alcoholic drinks, tobacco and narcotics
i l I l s = M Food and non-alcoholic drinks
1000 +i W i I | I I ! I I
4 6 9



building
retrofit

what is a retrofit?




it ought to be about
regeneration,
renewal, reuse.
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many of our
houses are in a
very poor state

Sl




building
retrofit

but once you’ve replaced the rotten
floor you can do more interesting things



fimoer rom Heaton Park, recycled steel from WWigan




building external wall insulation
Sl 0.2 W/m2K







. applied insulation before rendering

o it can’t just stop at the DPC
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we can do a
lot more with
external wall

Insulation




itcoul e
under here, &
It’s a better
A alternative to
brick slips
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case study: eaves + =V

case stuay.




building iInternal wall insulation
retrofit 0.3 W/m2.K




roof

0.1 W/mZ2.K for loft
0.15-0.2 W/m2.K for room in
roof




- 0.15 W/m2.K fully insulated
buildi
r;crof:]cg ﬂ O rS 0.4 W/m=.K perimeter insulation
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some are so damp they

need dra

building
retrofit




building
retrofit

"4 o e’

relacing suspended floor
starting with

recycled glass pumice
insulation




dry grdn bearing floor
with underfloor heating




building
retrofit

windows & doors

., 0.85 W/m2.K windows
& 1.0 W/m2.K doors

&
S

new windows set
INto Insulation on
boxes




building
retrofit










WeleleRilel(s
=W+
retained sash




\-.
logally made

.‘ gtamless steel
reveal to reduce

apparent depth




building
retrofit
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retained windows



cold bridging & airtightness

max 0.08, pref 0.04, stretch 0.02 y-value

max 5, pref 3, stretch.1.5.m3/m2/hr @50pa
Bl Reaed¥




the bit between
the floor & |
ceiling Ml A




ar-tigntness #

e |eaks under the door
e around the eaves

 (but the insulated
cupboard works)
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headlnes - cold bridging

psi (V) doesn’t even feature in rdSAP yet it can save another 15%”*
things like:

¢ eaves

e edges of all floors

e window reveals

e chimneys

e services are not very big areas or lengths

e porches, conservatories, balconies

e party walls and garden walls

* example property after retrofit measures to FEE at 40W/m2



moisture [gE=1glelllgle

we need vapour
permeable
materials and ones
that can handle
moisture better




retrofit

building Se er C S

perimeter insulation down to foundations

drainage has to be moved, above and below ground




soll stack
embedded in
the EWI then
insulated then
clad with locally
grown larch



“chimneys



passive stack
ventilation

el e
—
—




retrofitted MVHR




building
retrofit

more than housing




NOt Just housing

an energy
efficiency
retrofit can be
a trigger for
making it look
better too




NOt Just housing
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NOt Just housing

an energy efficiency
retrofit can be a
trigger for making it
safer & look better
too

I'IIII-
[‘.: - I.‘J_',...'i.!'. s
AWARDS *
2017

FINALIST




NOt Just heusimg

. and you thought houses
were badly maintained!

[ -3









NORTH WEST

NAL CONSTRUCTION

AWARDS *

2017

INALIST




NORTH WEST
AWARDS *

2017

FINALIST




we took a 215m?
house,

made it warm,
reduced gas use to O,
electricity by 30%
CO2 by 84%

cost: £44,000 in 2009




rotherham

237

239

241

251

253

255

Oroof 1WOrks:

walls, roof, doors electrical

external wall insulation, loft build up + insulated

doors

low flow taps, showers + wc's

smart meters, real time display in house. CFL's.

floor insulation windows

internal floor insulation

external floor insulation

new hardwood triple
glazed windows

replace glazing only if not

external beaded

ventilation heating
Passive vent gas

VAR gas

Passive vent biomass
underfloor pre-heat

existing natural gas

Passive vent biomass

VAR s

solar kit
photo-voltaic

solar thermal

solar thermal

photo-voltaic

solar thermal

photo-voltaic

appliances
A++

A++

A++

existing retained

A++

A++




Oroof 1WOrks:

Annual kWh grid energy consumed per m?

200

60

150
50

100
30
- “ 20
10 ‘ refurb |
& [ rethink
retrofit
0 awards 2o0m |

highly
. Annual CO, emissions per m? commended

- ke
TSB Retrofit Revealed Report 2013 SUSt a | mﬁ e

KWh /m2/y
N
(@]
AW /€00 B

TSB057
TSB028
TSB0O90
TSB023
TSB110
TSB051
TSBO12
TSB031
TSBO17
TSB072
TSB109
TSB069
TSB076
TSBO10
TSB053
TSB108
TSB008
TSB032
TSB115
TSB085
TSB033
TSB022
TSB026
TSB027
TSB025
TSB096
TSB024
TSB086
TSB101
TSB093
TSB021
TSB114
TSB073

Property number

B Electricity
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WINNER 7



£1,750

Demo Homes: Green Deal GO Early s

£1,250

aCtual pay as yOu save: Ca rbonCO—Op £1,000
8 houses | @
to a '2050 target
(17kgs CO2/m2/A +
120KWh/mz2/A) @
v )

using interest free -
JACKSON JACKSON  %1.000

|Oan8 HLIC SECTOR AND COMMER l.'_ AL o 250 = bill savings — loan payments

costs between £50k &
£22k

£500

£250

£0

-£250

-£500

-£750

0 10% 20% 30% 40% 50% 60% 70% 80%

£7pw better off
through to £10 worse f"
off




80-90% reductions In energy
demand from homes IS
feasiole for pioneers now
Current pilot retrofit average stats:

° emissions:  16.7kg CO2/m2.A

. tonnes saved 5.4tCO/A W -
. cost: £45,000
. £52,500 — — — .
. ECO ‘assistance’: £4,000
o nearly meeting golden rule - but . =
this may not be the important |
issue

£17,500

B total tonnage saved
B costs

CarbonCo-0p



take-up With owners requires new approacnes

e |earn from history: retrofit 1:10
homes and it’ll become socially
embedded

. learn from past experience

e frust
e Care
e cholice

N : > «segment the

100 - B0% 80 - €E0% 60 -40 % 40-20 % market

nrevators Earty Adoptere Late Majority
2.5% 13.5% 34%




-Proper reliable methods of assessment and calculation of
measures to be developed/adopted, including the cost to
-Install measures and their impact on running costs of being

warm and healthy in the home.




oerormance gao: whole house assessment method
before FEE:116W/m?2

® Front door ©® Back door

@ Kitchen door ® Double Glazing

® Single glazed window @ Patterned single glazing
® Obscured Double glazing @ Suspended ground floor
© Solid kitchen floor ® Frontwall

® Side wall ® Rear wall

@ Main roof

after FEE: 37W/m2

« WOrk out more accurately where the energy
IS going

« include all cold bridging & airtightness

e Dbut it’'s just Full SAP not rdSAP

« and it works: Go Early houses average
emissions 16kg CO,/m?/A , target was 17



EASURES WD costs

The table below outlines the potential measure which could be implemented to achieve the 80% carbon
reduction target. Costs are provided for budget guidance only, based on best available information from a
quantity surveyor. They are not formal quotes, and actual costs may vary.

appliances appliances A++ - dishwasher, washing Up to 30% reductions in electricity use Dishwaher £1,340
etc machine, fridge, freezer in appliance can be achieved, if all £425.00
appliances are very energy efficient Washing Machine
£275.00
Fridge (undercounter)
£305.00
Freezer (undercounter
£335.00
low energy lighting - replace all GLS or This reduces both power use and CFLs 11.0 1.50 £17
payonet bulbs with CFL's and all low energy maintenance
spotlights and downlighters with LED
equivalents
I LEDs 8.0 950 £76
controls masterswitches - remote controlied sockets This allows for all the appliances ina  Sockets for things like TiVo boxes can be left off the circuit. This 3.0 55.00 £165
either bypass or replacement sockets room to be turned off at the mains does not need to be hardwired there are products such as
when turing off the lights intermediate plug/sockets that power fo be switched off 1o
several remotely
petter heating controls such as This allows heating to be confinedto  The effect of zones will have less effect as the heating needs of 6.0 175.00 £1,050
programmab|e thermostats, gate valves to  areas of the house in use, minimising  the house are reduced however it can be an early measure.
create differently programmed heating heating of unoccupied area Products need to be chosen that allow for easy mantal override
zones
energy monitor hitp://www.efergy.co index. default/product: -uk-1/€2v2- 1.0 55.00 £55
wi@|g§§smgnitor—uk.htm|
draught proofing - adding draught seals and Much heat is lost through draughts Chimneys can be sealed fo if not needed for the design 94.2 3.50 £330
extra rebate front door ventilation arrangements, if external these should be filled with
granular inert closed pore insulation
sealing timber ground floor Much heat is lost through draughts This can be done with mastic on top prior to re-sanding or can 32.0 6.00 £192
pe done with air seal membrane and tape while fitting insulation
peneath.
increase loft insulation to an overall depth of Cost effective reduction in heat loss if used for storage and the rafters are inadequate then build up 40 7.50 £30
400mm of high recycled content glass wool while allowing vapour permeabihty the rafters o enable decking on top of insutation. If adequate
{o achieve U-value of 0.1W/m2K! {hen some of the glass wool can be replaced with jayer of
extruded polystyrene to create deck.
servicing high efficiency woodburner flexible focal point heating that reduces 1.0 935.00 £935
CO2
replace boiler with modern A rated Even a 10% rise in efficiency has a The boiler will also need to be sized to suit the much reduced 1.0 875.00 £875
considerable effect on overall energy heat losses depending on what the final fevel of thermal
performance performance is post-retrofit.
designina passive stack ventilation system improve and stabilise internal air Making use of warm air rising o vents in the roof or up existing 1.0 1,000.00 £1,000

making use of existing openings quality while minimising energy use. chimneys, with replacement fresh air being allowed inina
controlled way through humidity controlied vents in windows of
e helow the ground floor.
20 90.00 £180



2

much better data

Pre- and post-works much lower cost, monitoring, on all
properties as part of a project to develop, prove then
disseminate best practice as well as identify problems.

R e e

o with so many variations measures require monitoring

o low cost computing components to monitor & respond



change now INnovation is stimulated, disseminated & revwarded, .

we desperately
need to know
what is working

to give us
representative
samples of data

rom which to
draw realistic
conclusions

to improve
effectiveness



3

Proper science and risk based specification, not simply
lowest cost based methods of material selection, and how they
are put together to reduce underperformance, defects and
health effects.

Dampness

100%
90% |
80% |
70%
60%
50%
40% |
30% ¢
20% |
10% |

0%

Sometimes
® No

B Yes

Before After

we cannot afford mass failure

BRE study for DECC

(Image source: BRE)



the pattern book Nt //retrofit. support

. pasic building retrofit elements...

ventilation _V

( ancillary _A ] =

internal wall
insulation _ IWI

I

-
o
s}
=
[

!

i




the pattern DOoK

Nt //retrofit, support

e subdivided into areas where they join other elements...

extract _ E

\ inlet _ | _

ventilation _V

parapet gutter _ PG

integral roof to porch + bay _ PB

bay windows B

internal wall

insulation  IWI flanking insulation _ FI

to internal partitions _ IP

windows _ W

perimeter to floor _ PF

exposed floor _ EF

shallow suspended floor _ SS

floor _F
deep suspended/undercroft/cellar _ DS

solid floor _ SF

l ancillary _A I

strengthen ceiling

stair access
room in roof _
bathroom _ B

replace loft hatch _ RP

triple glazing to CWI _ TG

thermal store enclosure _ TS

party wall _ PW

door _D

catflap _C

external wall
insulation _ EWI

conservatory _ C

porch _ P

flat roof _F

step in brickwork _ ST

stopping along wall _ SP

lower roof _ L

to neighbours boundary _ N

eaves _E

windows _ W

verge _V

services _ S

ground level detail _ GL



a lot of information can

AaNad detalls hﬁ@ //relrofit SUDDQW be stored on the ends

of these routes:

js, pm existing _ EX
conservatory _ C
g proposed _ P '
O rawings
css on a corner (thermal envelope position) _ C within masonry _ M e
parapet _ P
mh - ASK realign door to not foul EWI _ RA porch _ P no |

built on in light construction _ L

e i i
rebuild to accommodate EWI _ RB overhang _ O L4 S U p p I e r I n O

flatroof _ F
jt, mh, cd door threshold _ D

. nearly flush _ FL
reduce EWI thickness _ RDE

" o opmmgtre om0 tose_ 00 «sub=contractors

CcSS internal corner _ IC
square _ S
is changing material _ CM carrying round _ C o f?
external corner _ EC to perpendicular wall _ P ® C Oo H
r standard _ S
\ tied _ T
~ (banded at least)
css, pm, jt, ir stopping _ SP bay windows _B

external comner (e.g. to front elev'’n) _ EC curved _C

feature stop _ SP -~
o ..user feedback
js because of CWI _ CWI small bays _SB

css, jt, pm, rr brickwork _ B

«—Where it has been
is tile hanging _ T \ | U Sed

es on step in brickwork _ ST .
lower roof _ L pitched _ P

extemal wall
insulation _ EWI

mh to neighbours boundary _ N

flat roof _ F

e how-many times

moved _ M
intruding into the room _ |
m thin jamb/opening light _TJ

N

large jambf/fixed _ LJ

retained frame _ RTF

leftin situ _ IS

o “Certified/tested

small overhang _ S

css? set within reveals _ RV
: "=~ secondary glazing _ SG caves _E .
css? set on window frame _ WF =" clipped _ C css, 1@
windows _ W ———
js on boxes _ B
large overhang _ L
in existing location _ EX
replace window _ RP - H
js fixed+ vent panel _ F parapet _ P es ® O I SC U SS I O n
cd replacing sliding doors _ RPS
CcSS shallow arches _ SA extend slates _ ES
ASK contractors, js flush _ FL
recess original pipework _ RC oreate parapet _ P
es stepped _ ST verge _V
ASK contractors build into box _ B mh
e — replace _ RP services _ S overhangs enough to take EWI _ O
ASK contractors surface mount _ SM steps _ ST pm
csS meter boxes _ M stop insulation lower down wall _ SPI r ASK
jt existing boiler flues _ EXB

r ventilated _ V

down to footings _ F "
1h, js, ed solid _ S H insulation past ground level _ P ground level detail _ GL
es to just below ground _ B /

pm stopping above ground level _ SP

flush _ FL es




Retrofit Pattern Book

You are I Homa  Moasisos axtprral wal insuiation  aaves

EWI to ciipped eaves with room in roof
(insulation to rafters)

Qverview Revisions

Detail summary

A gotal for @aernal wal insutation 1o deal with a potentsal
cold brdge al oaves when new msulstion to mfters meets
exiernal wall insulation. To be used where there i3 an
Existing room-in-mool or lofuroof insulation 10 bé applied
eaxisting rafters.

Whore there is a imited ovarhang o1 the existing eaves, an 3 .
Iintegral gutter i required to enable water un-off. The EWI o 1™ s
is Us0d 10 form & varge. which is then capped wih & N e |
Starionn ntool gutier . Fole S e . e |
2 . | - h
Target values: ¥
Target Roo! U-Value: 0,18 W/m'K Taeget Wall U-Vaiue: 0.18 1
|
|
1
1\

WimaK

Technical description

Section detsil. EWI to existing wall. Up to eaves, clipped, with new/ existing 'oft insulation join to EWI, Lot
Iinsulation 1o rafters where existing room in rood

Suggested Installation Sequence:

Proparation of roof and loft space: Remove any exisling looss malenal and prepare in accondance with
manidacturer s requiements

Any alterations 1o cabing, existing vantliation, drainage and othar fxdums, affectod by the work to be agreed with
contract administrator prior to work baing undertaken, Prior 1o start on site Inspact the form and condition of the
roat nternaty and extarnally, especially any structural tmbors; NEtAULe repaits and/ or adamonal works
racinmary 1o maka the substrate sultabie to mealve insulation

Installation:

1. Carafully remave mnimum 750mm of ties or slates, putting to one side for reuse. Note positions of
axisting roofing batters

2. Remove roofing beftens to at least 600mm up the roof from the exdsting saves. Roll existing membrane
back but do not cut.

3 Insent rgid insulation (RFOGbetwean mifters, aliowing at least 126mm from the adge of insulation board o
the next batten position up the ool

4. Fix axtarmal wal insulation (EWO1)- et to fi1 to eaves insulation and cul Back to formn gutter parapet.

5 instal breathable membrene’ ool wideday (RF06C) approx S00mm up ool slope from fronl edge of B
Pin in place 1o rafters with gaivanised clouts at upper edge. Dress over DWW outer lmyer 30 as not to
protrude beyond the from tace.

B Wsort stninless steel guiter system ovor the top of the breather membrane’ roof uncoriay and EW1 as
shown on drawing. Fix in place with st drilling fixings to every thrd rafter at inner upper edge.

clpped  EWI! to clipped saves with room in roof (inmudation to rafters)

No joints unless welded.

¢ g )
H DPO03: Sealing to
H e -~ § edge of ceiling
- \ ™
. < FAB EW01: Woodfibre
H . > external wall insulation system
- B /
N i -
N N
. ° Existing wall
'l \ <N .

&l R v
Explore step by step: - sarch for cleta . hJ[J[ ] / ; J[ f AN R
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Development of IT systems & interoperable software to both
allow mass customisation, more streamlined design, site
management and cost control.

houses
assessment

pattern book

monitoring kit initial results
identify key
property schedule of master property
attributes work schematic

database of details
with accompanying
specification, and
residents handbook
chapter

identify relevant detail
from pattern book
matrix/database

enter detail identifiers on
master property schematic

if exists, then enter detail identifier
on master drawing

if precise detail not present then
draw new one based on relevant
parent

assemble contractors
information package

-
_ =" database

post completion results

resident

then enter on property schematic receive feedback

enter new drawing identifier &
condition of occurrence onto

changes to specification & detail on
the basis of feedback

enhancements to learning what works, turnround, efficiency & costs

NORTH WEST
AWARDS *
2017

WINNER




D

Developing capacity: Competitions or rolling competitive

funds to develop designer/contractor teams capable of
delivering deep retrofits that they would be prepared to then

both warranty AND roll out at scale after further R&D.
gg O g : . . s P 2 :

L

F

»
¢ 4




6 Better contract models and delivery structures including
energy performance guarantees.

talk to
subbie?
- <
N\,
s \
‘/ \\ consults
supplier
subbie contractor contract proposes contractor \ reports CA asks says yes, contractor works on
has records & AdMINISIAIOT | ——] Jution cosls it back to client for instruction tells subbie site
query submits it receives it CA sign off issued
talks to design send to subbie
team for costing
— materials
\ dlshkgs ordered
is solution or
reques N\ unfamiliar product expresses ] its cost
aaaaa tion \ + situations ¢ d le of ’/’
\\ delays  \Vara tion -
-—
- -—
~— — — — —— -_—
subbie contractor/ joint asks says yes, work
h design d client for instruction it
query records it solution sign off issued site
material
ordered
dislike
orat oluti
iterati = ] its co
. —-—
discusion ’\ —— s e— ——— -

: NORTH WEST
the current models are not fit for purpose A T

2017

WINNER

sinvolve trades in the process

*ON-Site access to project docs -Refurbify + Retrofitworks

ecnabling problems to be spotted and sorted more effectively



closely examine new thinking: energiesprong - Netnerlands

N o




the most important bit: 30 year performance guarantee




Workforce development: There are not enough people
[ with the relevant skills. Training needs to be developed,

and be scalable to respond.

90 W designers

renewables & storage installers
» management

B trades
30,000 ......-...-.

potentially 50-60,000
new jobs in GM
where are they going
to come from?

20,000

10,000

0
123 4567 8 9101121314151617 18 192021 2223



then we
have to do
something
about
industry
custom &
practice



building
retrofit

we’re squandering a once in a century opportunity




g renewable energy and storage rollout to develop
additional income to help develop demand reduction

e Most houses can <
accommodate PV, 7 S0

e average so far 3.28kW.

o 4kW of PV on 90% of
our homes produces a
regional generation
capacity of 4GW

e cqual to about the non- ;P o ﬂ

)._ 1

heat electrical needs of et e
a UK household now.

e phefore demand
reduction
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the new component Is energy storage

12000

1000
10000
$000

8000 i !
P [ | I

s | Il M | a | M| 5 | 5 | A | s | o | 5 | »

annual renewable energy variations

B Coal ™ Nuclear ® Wind @ CCGT M Hydro M Oil ® Pumped ™ OCGT M Other W Int
BOGW-

S50GW
40GW1
J0GWH

20GW
10GW

012345678 91111213141516171819 202122232425 2627 28 29 30 31
daily energy supply variations



the new component Is storage

1. demand shifting
Time of Day tarff costs dp/kKWh instead of
14p/KvWh

assume average UK bl at 3,800KNN then I
sufficient battery to provide whole day then
annual saving > 3800 x (14-5)= £342

2. supply shifting
assume a 4k PV installation generating
3,200KNN/A, additional saving = 3200 x b= +
£160

3. aggregated sales to grid
Short Term Operating Reserve -

up to £350

or Frequency Response

Up to £300

4. Demand Side Management
(possibly) DUoS Red band avoidance £60

Our early models
funded early retrofit
with Feed-In Tariff,

energy storage income
IS not subsidy,

it Is the energy market




Aggregation models: to take the individual batteries'
energy & package it for sale to energy suppliers & the grid

national grid district network operator

loan providers

electricity on demand to supply + demand long term/low
Grid Reserve Services smoothing interest loans

investors

dividends in later years
finance providers

technical support

| sell off peak power
storage contro to charge batteries

contractors framework aggregator/enabler

greater energy payments

o than otherwise
communications

renewable providers provide extra storage
O capacity
storage providers
payment for power

smaller scale generators

used/available

storage & renewable [ retrofit [ bill savings storage & renewable retrofits |l bill savings

installations installations smaller scale storage
operators

e: charlie@red.coop
w: www.red.coop

red co-operative Itd is a limited company registered in england & wales reg.no. 09069834



oullding a large scale retroftt programme for GV

10

Financial vehicle:

« to take in large scale low cost finance from
multiple sources, distribute to fund
householders works,

* make policy led decisions on offering equity
loans to less well-off householders,

« hold, redeploy or share out surpluses from
different elements of the programme.

manches
mmmmmm



oayINg Tor It

B loan repayment
W start-up subsidy
B emissions trading
B energy sales
~ renewable generation used on site

© 2500 - g8

S B electricity

£

o

o £2,000

o

€

3

o £1,500

°

o

8 ¢

£ 1,000

(o]

b

]

8  £500

(& ]

©

o

o

S £0




scale snould reauce costs, It prepared 1or

supply & demand can push prices up if
bottlenecks are not addressed early but...

labour costs should reduce as methods
become more efficient

materials costs reduce through scale &
INnNnovation in components and junctions

£37,500.00

Swanson’s law should apply to batteries

methods

IIIIIIIIII B On-costs +VAT

M storage

o PV

L. prelims

B materials costs
B labour cost

£25,000.00

I II I I I on-costs can reduce with joined-up T

£12,500.00

£0.00
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25



repayments & Now they can be covered
e Various sources cover declining repayments as efficiencies and scale grow

e CoOst of finance is key

repayment cost
carbon sold?

peak sales income, assume no rise above inflation
additional bill saving from PV/storage

electric bill demand reduction

gas bill demand reduction

£3,000

£2,250

2.25% over 20 years

2.25% over 25 years

£1,500

1.14% over 25 years

£750

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25



slow start retrofit programme

e rehearse + perfect, disseminate

M retrofits per year

60,000

45,000

30,000

15,000

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25



total cumulative energy iIncome’ vs total loan costs

e ON 1 milion homes
e carly years small deficit, repaid later

£100,000,000

N
N

£80,000,000
£60,000,000
£40,000,000
— total loan costs
— total savings/income
£20,000,000

£0



Jmulative repayment talance

o the early deficits are small compared to later surplus

£220,000,000

£160,000,000

£100,000,000

£40,000,000

-£20’000’000 1 2 3 4 5 6 7 8 9 10 N 12 13 14 15 16 17 18 19 20 21 22 23 24 25

[ annual cumulative repayment surplus/deficit



inance - a GV Green Bond, PWVLB, Institutions”

savers get 1%, 1.5% if lucky

FTSE All Share performance since
2007 only 4.9%

US bonds during the 1st world war
only paid 3.5%.

will PWLB become popular again
post-Brexit?

insurers have much to lose from
Climate Change, what do they think?

could crowdfunding help to kick
start?

upscaled community finance could
shorten loops, so your money could
help your community

fl]ﬂl:m"'l

Jom the Crowd - Buy a LIBERTY BOND '
o the Safest Invesiment in the World- Pays 3Y2 per cent and is Non Taxable




wWe need the profits to stay In the zero caroon project

demand aggregation for bulk
sales needs a competent &

trusted intermediary

RP’s + LA's are more
trusted than for profit
companies

a Manchester bond
could offer differential
rates for both investors
borrowers to influence
direction

AN, HELL ... CMON/ WE HAD TUMBLE DRYERS...
AR COND!‘I’IOMNG CHEAP FLIGHTS.. BIGCARS
FREE PLASTIC 'T'OYS WITH OUR BREAKFAS.T Ce REAL
| SAY IT WAS wWoRIW» IT!

Take actlon to stop the fossul-fdelled madness'

Differential Council Tax bands

by EPC could influence
decisions



the 10 point plan

¥ "'l: ,.'(:' I':‘.' ;I |
assessment + calcu.la‘t'ig.n : :

monitoring + data
specification + detamné
IT + software* *”“‘ |

capacny

aggregation »- |
financial vehicles

b ‘ff‘.




