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Who am I?

Steven Harris BscDipArch ARB RIBA

Principal - CRSH Architects

Zero energy houses and domestic architecture

Director - Steven Harris Ltd.

Energy Efficiency and Renewable Energy Consultancy

Technical and Policy Director - Energence Ltd. (The Energy Monitoring Platform)

Smart metering, field trials and regulation compliance monitoring

Director - Abergavenny Energy CIC

A community energy company

| also sit on the (engiish) Zero Carbon Hub

Previously | have been...

Technical Lead at The Energy Saving Co-operative

Head of Low Carbon Technologies at the Energy Saving Trust
Associate at the Energy Saving Trust

Technical Director (and co founder) of ZEDfactory

Senior Lecturer at The University of East London

Architect at Michael Hopkins and Partners
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One the Orchard — new build

Energy Efficiency Rating
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One the Orchard — studies
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One the Orchard — our aims
=

Portcullis House
Michael Hopkins Architects 1999

University of Nottingham ‘ ¥ .
Michael Hopkins Architects 1998 T Ziggurat penthouse apartment
c R E Form Design Architecture

BedZED zero energy housing
ZEDfactory 2001

S FOUR The Brits who Built the Modern
World

CH SH catherine Roberts and Steven Harris

crahacchitects. couk Architecture and Energy

(CORE 25 RIBA Hi arb

©2014




One the Orchard — designed for C21st living
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One the Orchard — thermal mass and superinsulation
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One the Orchard — local trades and materials
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One the Orchard — south facing sunspace
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One the Orchard — ventilation

One the Orchard uses wind to push and pull air through the house
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One the Orchard — (very) local biomass
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One the Orchard — Under Floor Heating

Maximising heat storage in the thermal mass
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Technologies — solar thermal

Energy Saving Trust Solar Thermal Field Trial 2010 -11

Most widespread microgeneration technology installed in UK (6,000+)
EST monitoring a representative sample of 100+ domestic sites

Monitored for 1+ year

Answers the long standing argument.... are tubes better than flat panels?

Turns out... Doesn’t matter !
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Technologies — thermal storage
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Solar Thermal
Immersion Heater
Boiler stove
Under floor
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One the Orchard Mains Electricity import and PV Harvest July 2011 to September 2012

¥ Electricity import

¥ PV harvest
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Heat - (no gas or oil) 2011 - 12

From logs 716kWhrs

(metered to water so (say) 1000kwhrs including the heat from the stove body)

Cost £210

(from Treescape Abergavenny plus small coppice harvest and waste wood)

Equivalent to 6kWhrs/M2

(Passive house requires less than 15kWhrs/m2 of applied heat)

However for the much colder winter of 2012 -13 it was 15kWhrs/m2 which meant we spent an extra £140 on logs

From solar thermal 3422kWhrs

(including summer dump harvest)
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Summary 2011 - 12

Electricity £366.66 (Good Energy)
Logs £210
Water £139.75 (87m3 = 59L/person/day)

Total £716.41

Income from PV £926.19
Income from Hot Rocs RHI £132.32

Total Energy cost of running the house

£342.10 Profit
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So why do we need Smart controls anyway?

e BedZED Electricity
e Zero Heating — Zero Carbon housing
e Monitored 25% average saving, but 400% divergence

Typical UK consumption = 4.0 kWh/day per person

Average BedZED (;nsumption = 3.0 kWh/day per person
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And...

what’s so smart about meters?

All they are doing is recording how much energy goes past them and when it went past. What
is so smart about that?

Data will be coming from so called “smart” meters, but it may also be coming from wired
internet, wireless GPRS, terrestrial radio or even satellite broadcast.

To be truly smart a technology should be able to make
decisions based on knowledge it is receiving in real time.

(The householder might also want to have some say in what it decides!)
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AECB Annual Conference 2014

Metrics & Monitoring

Key metrics for proving compliance

Steven Harris

Technical and Policy Director

Energence Ltd

www.energence.co.uk
www.EnergyMonitoringPlatform.co.uk - you need to know....




‘ Domestic regulatory metrics

® Building Regs — no account of local circumstances
® Code / BREEAM - continually under threat

=n. I
® Merton Rule (Planning & Energy Ac) SIWIEDW'

® Ealing Condition — monitoring & compliance

“Merton Rule” principle
“Ealing Condition” “Provide an energy

monitoring system for tracking and
efficiency confirming compliance with renewable/

low carbon (and CO, reduction)

planning policies.”

Building robust evidence base
® \What was installed?

® Is it working?

® How well is it working?

® Is it meeting the target?

® \What has been learned?




.‘ Monitoring & Compliance — administratively painful

Developer mmmmm)> l;“ ) Planning Officer
N

Energy consultant M= = Energy Officer

What was installed ?

Time consuming “hunter gathering®




’ Trying (struggling) to confirm compliance

%%lﬂﬂ p 7 a0
r'f"fé'ﬁl-.tl'é.ﬁ Enh »

Development kWh % RE
Totleigh Towers 17,862 = 11.8
Acacia Avenue 8,347 | 3.6
Gove Academy ?7?77?7?
Plastica Works .8 .
Bates Motel




‘ Ultimate “Hunter Gathering” - Uptake of the Mayor’s energy policy

= London '
R

enewable
snapshot




Farming energy data

(] Equipment failure alert: Mertonf03/P2129 - Message

! File Edit Wiew Insert Format Tools Table Window Help
: Aial -1 - A A-B 7 U |E[E A A7 BRa X. X° abe

i :=415end | Accounts v ) ~ @8 4 ¢ § | % | 2] Options... ~ | HTML

(L4 To... planning@merton.gov.uk

(4 Ce... simon.bradley@renewablesareus.co.uk

Subject: Equipment Failure alert: Mertonf03/P2129

f il % | Avial -1 A A-|B 7 U|E]

EQUIPMENT FAILURE ALERT
FAO: London Borough of Merton, Development Control Dept

Please be informed that the renewable energy equipment at the site identified has ceased operating.

DEVELOPMENT: Merton/03/P2129
TECHNOLOGY: Photovoltaic
FAULT: Telemetry termination.

REPORT LOG: Automate eduipment failure alert: E/09/188/Merton/2447/

Technical administrator
Energence Ltd
technical@energence.co.uk
+44 (07941 055 596
Win.energence.co.uk




And times are a’changing
Big Change 1

- Electric Heating

-
.

-~
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Big Change 2 - Electric Transport
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Big Change 3 — Affordable renewable energy

Shine baby shine!

» Forget about oil. Solar electricity
is the energy of the 2ist century."«

RUNNING THE N IMBERS—MOME ENERGY PERFORMANCE MODELING

PLANTO __
EXPAND @
How to Start Small &Grow “
Your Solar-Electric Syhcm -

MEASURE YOUR
POWER POTENTIAL

(CH S catherine Roberts and Steven Harris (ORE =@ RIBA # arb

crahacchitects.co.uk Architecture and Energy ©2014




Technologies — photo voltaic (PV)

PV close to ‘Grid Parity’ Figure 1: PV Module ASPs 1992-2012

Or, to put it (very) simply for a domestic array

4 kWp x 850kWhrs/kWp
= 3400kWhrs x 25 years
= 85,000kWhrs

(Panels can last 50 years (and counting!)
T AR A A AT T A A A S O A o O O A o N

An average 4kWp domestic array PV module prices

can be installed for around £6000 Misaertent Brent Cruge OF Putures - Prompt Menth
£6000 / 85,000kWhrs ' Oil prices
= 7p/kWhr f

iy
(mains electricity currently retails at 14p and ',‘{ ' WI

wholesales at around 6p/kWhr) N‘",(/‘ N
% \f
i

/,"' »wvar." "
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h\- MM'

N N I R g S
PSSP
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Big Change 4 — intuitive technology

ONNL Uatuition-c
home when you are not there?

Simple online, remote control of your heating -
helping you to save up to 20% on your energy bill
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Big Change 5 — Affordable monitoring and communication

View % Distribution Show Data <-— 31'M8Y'2012

Smooth: 2 View History
May 2012 (» ]

kWh Output & Grid Import/Export - 31-May-2012

[PV_generated @ 10:30 am = 0.48 kWh ]/J “".

Tu We Th Fr Sa

kWh Output

=

@ PV_generated Import Export @@ PV_usage Demand

Q ' Real Life monitoring Energence Energy Monitoring Platform © www.energence.co.uk : 01865 423 678
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Big Change 6? - Micro Financial Services

ELECTRICITY
CONSUMPTION

The average in
your
neighbourhood

The best 20% In

your
neighbourhood

Your energy
consumption.
Wel done, keep ® up

Click here to
claim your prize!

A 2am 4am Gam Sam 10am 12pm 2pm 4pm 6pm S8pm 10pm

Dishwasher Plasma TV

Cost this week: £2.23 EEEEX  Cost this week: £2.95 Cost this week: £1,96
u Advice: - Advice: w Advice:

Use during the day when ===/ Use during the day when Switch standby off when

solar power is on! solar power is on! not in use!

Washing Machine

ELECTRICITY WEEKLY CASH FORECAST WEEK SOLAR POWER WEEK

£1.94..
£0.67

You made:
You saved:

£11.45
£10.20

Do nothing:
Take advice:

£11.45
£9eBL

You used:
You spent:

Flas your clever house met the gelden rule today?
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Big Change 7 — Real time communication
with power stations

realtime

Carbon now About us

Each unit of UK electricity is currently
causing this much CO-:

. Above average

Lk
5 4 8 grams per unit’ | (@ selowaverage
Grid sampled at 16:50 GMT+0000 "A unitis 1 kWh So, should we turn off?

ajeqep ayj uiop

This is called the "carbon intensity". At the
moment it is higher than average. You can see
how it has been changing over time...

@ Carbon intensity 548.14 @ Average 543.79 | 16:50 February 04, 2011
600

running, for

there's mor

additional pollution can

the extra back-up supply v at
times when our demand is hard to
predict.

Wouldn't it be better if we could IF,i Feb 4
use power when it's greenest?

Join the (SFGFOR
Read the methodology

whitbybird

AmMeE(]) A Demand  dynamicDemand

Realtimecarbon is a joint project by Dynamic Demand, AMEE and Demand Logic
It was made possible by a charitable donation from the Whitbybird Foundation,
The carbon intensity calculation has been derived using data licensed from the BM Reporting Service,
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Smart Home Energy

6pm November — Tea time

* Electrical power is in short supply, the expensive to run power stations are being brought on line and the pumped storage
stations are on instantaneous standby.

Tariff could be broadcast at 50p/kwhr.

The Automatic Home Energy Management System “hears” this, switches off the immersion, stops charging the electric car,
switches off the fridge and freezer if they are within safe cold limits, switches off the washing machines, tumble dryers and
dishwashers (unless set to override),....and then starts selling back power from the household second hand EV batteries

and microgen capacity, (at a very profitable 50p per kWhr).
3am November — a windy night

Currently, on an unplanned windy night, wind turbines have to be turned out of the wind as the current system of energy
purchase makes energy generators book their generation slot in advance.

On a very windy night, and if big wind and nuclear are implemented as forecast, there may come situations where the
standby power from nuclear stations and big wind is greater than demand.

On such a night, tariff may drop to 1p a kWhr. It may even go negative. The SHEM “listens” to this broadcast (and has
indeed prepared for it from the tariff forecast) and once the signal is given, turns on everything which power can be stored
in.

The electric car and household batteries are charged, fridges and freezers are chilled down to their deepest
temperatures, dishwashers, washing machines and tumble dryers are all turned on (unless overridden due to noise), and
immersion heaters and heat pumps are turned on and heat stored in water or thermal mass (perhaps via screed based
under floor heating systems).
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Variable tariff Negawatts

The 'what if' tariff

—— import Tariff
—— Export Tariff

[
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T T T T T T T T T

00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

Time of day
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Only four simple rules

Rules

export store if £>
Import to store if £<
export rate (kW)

store rate (kW)

Store capacity (kWhrs)
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Import, storage, export and use by the home

— Use by home
Solar Harvest

time 00:00 01:00 0200 0300 0400 0500 06:00 07: ox\ 08:00 09:00 1000 1100 12:00 1300 A400 150(\16 00 1700 1800 A9:00 20:00 21:00 22:00 import export balance
— Total export

\

Time of Day
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Could it be so simple?

0 1 2 1 0.5 0.5 0.5 0.2 8.5 Net units used
£ 0500 £ 1.000 £ 0450 £ 0.125 £ 0.100 £ 0.075 £ 0.020 £ 2.443 Net cost of units used
15 Net units stored
0.360 Net cost of units stored

0.5 0.5
£ 0180 £ 0190 £ 0.090 £ £ -
0 3 0 2.55
£ - £ 1140 £ - £ - - £ 1440 £ 1440 £ 1.097 £ - £ 6.257 net value of exported store
7.202 total value of export

£ 0.945 net value of exported harvest

£0.18 £1.33 £0.09 £0.00 £0.00 £0.94 £0.44 £0.65 -£0.13 -£0.10 -£0.08  -£0.02

£1.27 £2.60 £2.69 £2.69 £2.69 £3.63 £4.07 £4.72 £4.59 £4.49 £4.42 £4.40 total Cost/Profit at end of day

Net Cost/profit at end of day (Difference between Profit and Net cost of ordinary use) £582

Extrapolated to Month ~ £177.04
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Could it be so simple...

* Party mode -/ want it all, | want it now!
e Standard mode - east cost/max amenity
* Economy mode - least cost/least amenity

® P rOﬁ t m o d e with microgen and/or household batteries™ m GX pI’Oﬁt//EGSt Gm enity
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It’s so Complicated!
The Industry view

nvestment M\ Green Deal

ank EEW

Fuel cell

a8

>
accenture

TATA CONSULTANCY SERVICES
Diagnostics
. l%ICO BT! assisted living
_ =1 witro 9 Capgemini
Nat Grid SRR

Transmission Q ['Q VO GOOgle

ASDA TESCOpic .
. Sainsbury’s
WICKes ) V\,ﬂ \GMJMNﬂ AR ﬁ’xim;]

<~ B ; SCOTTISHPOWER jts goterinname i
G A [Forreon i
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But how do you talk to your

clever house?

Me and my clever house blog for the Energy Saving Trust -
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A whole range of
‘Works with Nest’
products is being developed

CRSH catherine Roberts and Steven Harris (ORE 623 RIBA Hy arb

craharchitects couk A cture and Energy -




&

ONNL {ituition

intelligent wireless energy monitoring and control

Introducing ONNIL {/ntuition-e

Control and monitor your electricity usage - anytime, anywhere.

Controls your boiler and (4) zone valves from your smart phone or laptop via your broadband hub

Allows very intuitive programming of your heating as well
as monitoring electricity consumption and harvest

CHSH catherine Roberts and Steven Harris CORE 165 RIBA Hy arb.
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HEAT

GENIUS

Intelligent Heating Control

Controls thermostatic radiator valves from your smart phone via your broadband hub

Also can have PIRs to sense which room
you are in and heat only those rooms
(so has elderly care benefits)
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Say hello to Hive!

Hve Actrve Heating™ lets you control
your heabing and hot water remotely
from your mobike, tablet and piop.
And save wp 10 £150 3 year on your
eosrgy Bl

° £199 Order now

Controls your boiler (only) from your smart phone or laptop via your broadband hub

Allows simple programming of your heating
But nothing else...

CHSH catherine Roberts andmsct?xsga:ae:crri: CORE 165 RIBA Hy arb.
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& 22° 17.5° 12°
- v P . DR —

47° EISG DISA eSS

s —

Controls your boiler and (lots of) TRVs from a in home console, your smart phone or laptop
via your broadband hub

No electricity monitoring and £££!
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People power — finding solutions at home

RUNN!NO THE N 'MBEFB—NOME ENERGY PERFORMANCE MODELING

SOLAR *\WIND ""HYDROYT IDESIGN "IBUILD - "YDRO Ry sultD

<SR ' | 3 :,: E?
‘PLAN TO kel \ ‘
EXPAND

How to Start Small &G, . i

SYSTEM TYPES
Your Solar-Electric SyStem : COMPONENTS

& STUFF YOU

SHOULD KNOW
» MEASURE YOUR

POWER POTENTIAL
Free Online Tools to Estimote {
Your Site's Solar Produchion o “ | Appliances
that Outshine
Energy Star
s
Better
. Battery Box
@
Design
» BOPGRID-TIED INVERTER AT =
POPTIONS FOR 2012 The Code
Latest Trends & Specfications Violation
Hall of Shame

WE'VE ALREADY GOT OUR OWN'!
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NOU WNILL LOVE NHRT THE
SMART METERS ARE DOING

Catherine Roberts and Steven Harris (oRE 23 RIBA H{ arb
A’If?"i’-"l"ll’l" and E nergy e P an et ©2(_)14




HAL 9000







Thank you — Questions

Steven Harris

Catherine Roberts and Steven Harris

Architecture and Energy
, Manual

MO 9.9

www.crsharchitects.co.uk
stevenh@crsh-arch.co.uk

o
01873 852 147 5
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