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Industry update
Steve Bratt, ECA Group CEO
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°* Market update

* ECA priorities and activities

* Q&A

www.eca.co.uk Steve Bratt




Market Update

Hewes - New Work - Rest of South East (June 2023)
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Market Update

Hewes - New Work - London (June 2023)
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What do we do

Credibility — position
as representing the
best

Influence the Lead our industry
influencers e.g., and our Member .
Specifiers, businesses to growth Creating growth
Government and prosperity

Deliver unrivalled
services to Members

www.eca.co.uk ‘ Steve Bratt



ECA Group

q J T L ACTUATE.« l
M Training People ) Eg:ggggﬂ
ol The Electrotechnical :
".Q-’F_S Skills Partnership n eCIs

é% FSA

[§ Certsure
llle:

CompkE /.

Part of the JTL Group /

The Electrotechnical JB eChO\ Electronic Call

Handling Operations

Seffing employment standards
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Introducing
the MyECA

S ECA |

Excellence in Electrotechnical
& Engineering Services

MyECA App

testing of live cond..
1 Nowomber 21
Resources
Over halfof UK
local authorities
cannot afford EV ¢.
10 Novembar 21

show their support

A | forLondon Confer...
10Noverber 21

Commerchal, Contracts &
e -

COVID-19 Business
“ Recovery

] Education Skl

www.eca.co.uk

€ Back to [vents

ECA East Midlands Derbyshire,
Nottinghamshire & Burton Christmas
Dinner - 29th November 2021

29Nov 2024,730.1000

Markey Hayes. Roosters By and Restaurat,
Merky.Statordhbies, €7 6QA Untd Kingom

ECA East Midlands Derbyshire,

Nottinghamshire & Burton Christmas
Diner - 29th November 2021

Book Now

Events

Webinars

What's next for the materials
shortage?

8 W2t
O 4pm-Spm
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New design and features
including:

= improved file management

= digital audit trail of
amendments

= ability to customize control
measures

= hazards and PPE lists

= digital signatures

Steve Bratt




Account Settings

eRAMS PDF Logo

o Excellence in Electrotechnical
Vous P e & Engineering Services

Caover Sheet Settings

User Cover Sheet: Ves v

Reserence # projet &
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Etectricat Contractors Test Account
Scopeioutine description of the work
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eCOMS

@Y AN ECA PRODUCT
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eCOMS

12:299 ol ¥ @)

8 ecoms.eca.co.uk — Private

12:297 il -
&)

AA & ecoms.eca.co.uk

12:297 il F -
AA & ecoms.eca.co.uk (¢

Electrical
Contractors'
Association
eCOMS

COMS =

2 Dashboard

@ Dashboard / ‘& Operatives
/ ™= Training Records

5 Training Records

2 Dashboard / ‘& Operatives

A ‘& Current Operatives / ® Observations

@ All Operative
Observations

| Q  Search All
Last Name:
Reference Nos: 1 Observations
b Rol Operative First Name: Mike
Please enter your ECA website login Job Role: [
s y ? Q Search All Operative Last Name: Smith
S Work Risk: (SRR
Achieved On: 03/02/2021
Job Level: N i
Operative First Name: Mike Valid To:
8 Employment: ) i
Email Operative Last Name: Smith Type: Induction
Supervision: .
Type: Training Record Description: Induction for operative.
Start Date: 04/02/202 ob John R
server: ohn Ryan
Password " "
Observation Due: Observations: 1
Date Observed: 04/02/2021

Documents:

Followup: 02/02/2021
Information:

First Name: Darren Operative induction training completed.
Last Name:

|
B

Notes:
< > 0 M

Reference Nos:
Job Role:

S ECA
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ODECSOF
ElectricalOr 1

ECA Members Receive: |

* 15% discount L2l

* Priority user support

e CAD & UK forms add-
ons

 EOM Mobile App

* ElectricalOM priority |: :
technical support §13

S ECA |
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Member Benefits

bsi.

|
|||II= Enn= Part P & Training
Discounts

ECA Member Exclusive
Discounted Subscription Service

80 standards with access for up to
5 users for only £100 per year.

T
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Business, Energy

ECA represents its Members through focussed, active engagement
with a wide range of government and industry stakeholders

&

Construction _g‘} g,
Leadership N
Crown Council M
Commercial ounci o . ]
SeNIce Welsh Government
&
9 ¥ |nstitute for Apprenticeships = The Institution of
PR Technical Education

Engineering and Technology BU I LDUK

Leading the Construction Industry

CBll e GeLecT

» )
EE 8NP ’\-’/’;s
RN »
HSE Spte
North Ireland
Excellence in Electrotechnical Health & Safety OAsi?mLelyan
& Engineering Services Executive

Department for &

: Cabinet Office
& Industrial Strategy




Local Skills Improvement Plans

« 38 x LSIPs submitted to DfE on 315t May

— Defining local skills development priorities for next 3

years Electrician Apprentice Full-timers vs
* ECA engaged directly with 27 LSIPs — population | recruitment | apprentices
including Kent, Surrey (+ N. Hants) and
Kent
Sussex > [
—  Workforce & learner numbers (big local differences) Surrey ---
— Prioritising industry-recognised training routes: including
cracking down on ‘dead-end’ full-time and short courses ~ SUSSeX ---
— Boosting local availability of relevant CPD (e.g. net zero)

» Surrey branch especially proactive
—  Action planning meeting with Surrey Chamber and Local electrical workforce and learner data — with thanks
local training providers on 215t June to JTL Research
» Central ECA support available for other
branches and/or REC if wish to explore
further (not too late)

SECA

Excellence in Electrotechnical
& Engineering Services

www.eca.co.uk Steve Bratt



Solar PV — Technical considerations,
installation and compliance requirements

Luke Osborne, ECA Energy & Emerging
Technologies Solutions Advisor

e ™
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Why Solar- why now?

« Energy prices not predicted to return to pre- \lO\)
pandemic level

« Customers looking to save mon @&Qore

aware of their carbon foot x‘
www.ofgem.gov.uk/energy-data-and-research/data-
@ portal/wholesale-market-indicators

« Businesses and |

carbon re mltm
. Inc |rements UI|dS and

bUI gs undergomg ext S|ve renovations in
Building Regulations Approved Document L
(2021)

KECA

Excellence in Electrotechnical

& Encineering Services WWW.eca.co.uk Technical Team
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What constitutes a PV system?

PV modules

WWW.eca.co.uk Technical Team




What constitutes a PV system?

PV Modules

WWW.eca.co.uk Technical Team




PV Panels- Cell types and efficiencies

40
Shockley - Queisser Limit
301
O\E Monocrystalline
>
& 20- Polycrystalline
Y
g*:) Perovskite
L
10 Thin-film
Organic
0 1 v ] 1 ] 1 1 T T
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
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PV Panels: How do they work?

« Photon is a ‘packet of energy’

» Absorption of the energy excites electron

causing it to ‘escape’ from the material, when Front Contact

a circuit is provided, in the form of current.
« The ‘hole’ migrates through the material to the
. LOAD)
negative side.

 When the circuit is closed, the electron travels

through the circuit and finally meets the ‘hole’

and completes the circuit.

Rear Contact

Source: pveducation.org

KECA

Excellence in Electrotechnical WWW_eca_CO_UK TeChnlcaI Team

& Engineering Services




PV Panels: How do they work?

* More light = more

current )

Current

Voltage

SECA

El1t|-

ing Services WWW.eca.co.uk ‘ Technical Team




PV Panels: How do they work?

* More light = more

current 1

* \oltage is more or

less constant Current

A 4

Voltage

ECA

EI ctrotechn
gSr\.rlces

G|
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PV Panels: How do they work?

* More light = more

current 1

* \oltage is more or

less constant Current

A 4

Voltage

ECA

n Eecotechric www.eca.co.uk Technical Team
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PV Panels: Understanding the datasheets
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Module configuration

*  Each cell generates 30V I
0.35- 0.5 V ‘
« 20 cells in series (10V)
‘string’
« 3 'strings’
in series (30V) 20V

|

» Current generated is
proportional to cell size-
around 10A per cell.

* In series so 10A per 10V
panel!

« Commonly 60/72 cells

s N
Excellence in Electrotechnical
& Engineering Services
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Module configuration

. Bypass diode incase 20V

one ‘string’ is
damaged/ shaded
* One poor cell will
impact 1/3' of the
panel output

 However, now there is
a voltage mismatch Bypass
between the panels diode

« Potential heat ov
damage to the by-
pass diode

KECA

Excellence in Electrotechnical
& Engineering Services

10V

o
o o

WWW.eca.co.uk ‘ Technical Team



Newer half cell panels

 Same half-cell
voltage

« Half current per
half cell

 Lower resistive
losses= better
efficiencies

 Less panel
effected by
shading/soiling

* Higher overall
power

KECA

Excellence in Electrotechnical
& Engineering Services
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What constitutes a PV system?

Inverters and Power
conditioning equipment

e ™
Excellence in Electrotechnical
& Engineering Services

WWW.eca.co.uk Technical Team




Inverters and power conditioning equipment

e String Inverter « Power optimiser * Micro-inverter
—  Standard system — Balances the current and — Miniature DC-AC inverter
converting DC to AC voltage at a module level to behind every panel
—  Single/multiple DC strings ensure MPPT for each panel - Can mitigate against the
connected and converted — Can mitigate against shading effects of shading
to 230V per phase AC effects — Creates an AC bus at 230V
—  Lower cost installation — Some systems default to a —  No single point of failure
Safe 1v per panel W|th In an (para”e' Operat|0n)
— erroneous state
by — Used in conjunction with
inverter —
0EEE
L]
e |

KECA

B oncireering Sorvices www.eca.co.uk ‘ Technical Team




Multiple MPPT

Note: Area between cable

* Multiple MPPT is useful West Facing loops as small as possible
when installing multiple (712.521.102)
arrays on differing roof /
faces

* Allows inverter to
maximise generation
for each face
Independently of others

« Power optimisers and
micro-inverters take .
this to a panel level East Facing

9% ECA

Excellen El1t|-

MPPT 1 MPPT 2

&Eg gSmces




Multiple MPPT

Note: Area between cable

* Multiple MPPT is useful West Facing loops as small as possible
when installing multiple (712.521.102)
arrays on differing roof
faces

* Allows inverter to
maximise generation
for each face
Independently of others

« Power optimisers and
micro-inverters take .
this to a panel level East Facing

% ECA

o s il www.eca.co.uk Technical Team
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Angle and orientation

Winter sun path

* Longer shadows
1+ Lower sun angle

&ECA

Excellence in Electrotechnical

& Engineering Services WWW.eca.CO.Uk

Summer sun path

Less shading (www.andrewmarsh.com)

Technical Team




What constitutes a PV system?

Balance of system
(BoS)

e ™
Excellence in Electrotechnical
& Engineering Services

WWW.eca.co.uk Technical Team




Balance of system: DC

Cables: Connectors:
- (712.526)

e D le or reinfor insulation
ouble or reinforced insulatio N

(712.410.102)
_ « Male and Female B
*  Tinned throughout «  Use ratchet crimping tool n/’”’t
— BS EN 50618 * Not pliers!

Devices for isolation Other:
* Aswitch disconnector or circuit ) «  Overcurrent protection (712.533.101)
breaker to be provided on DC — — gPV fuses
side of the inverter —  Circuit breakers
« (712.537.2.2.101) * Combiner boxes
e Dulv rated Q *  Blocking diodes
e D ybl | *  Enclosures (712.512.102)
ouble pole o . SPD (712.534)
 May be incorporated into inverter " ) — Ifrequired as per general rules (443.4.1)

KECA

Excellence in Electrotechnical
& Engineering Services

WWW.eca.co.uk Technical Team



Balance of system: Mounting

Ballasfed systev: BIPV exampie (viridian.co.uk)

e in Electrotechnical

inserieg Services WWW.eca.co.uk Technical Team




How safe are PV systems?

* Very low failure rates
* PV systems are solid state

— Not many moving parts

— (inverter fans and switch gear)
« Therefore, pretty robust

« But, itis important to understand
where the issues occur

KECA

Excellence in Electrotechnical
& Engineering Services

WWW.eca.co.uk

Primary Fire causes from PV systems on buildings

External
influence,
10%

Product defect,
35%
Installation, 37%

Planning design,

Installer / 18%

designer

responsibility
| Data from IEC TR 63226:2020

Technical Team



PV system components most likely to develop faults leading to

fires

(712.410.102) — ¥+ Buildup of dirt / bird-droppings on panels
* Incorrect selection + Creates partial shading and hotspots

Poor cable routing * Increasing resistance and developing faults
Chaffing and arcing Internal component failure

Modules, 4%

* |Inadequate ventilation——a
» Customers covering up

« Poor terminations Inverters,

19% «—— * (712.537.2.2.101)
* Incorrectly selected
. (712.526) : .
. DC isolators, .

« Poor quality components & 299 i\IOt %UW rated (fast operation

installation techniques DC o reduce arc jump)
+ Mismatched connectors connectors, ﬁgg; teererlnl'lr?aﬁggds'n o
* Poor terminations 20% sealing Ing

ingress and moisture

* Ensure these are periodically
cycled to prevent build up of
corrosion which may increase
resistance

* Incorrect tools being used
* (INVEST IN THE RIGHT TOOLS-
MC4 Crimpers- not pliers)

s N
@ EC E Data from BRE study (2017)

Excellence in Electrotechnical WWW_eca_CO_Uk TeChnlcaI Team

& Engineering Services




Costing and payback PV only

PV only payback
£12,000 y pay
System size kWp 3.78
£10,000
Cost of system £ 6,500
Annual maintenance £ 65 £8,000
Export estimate 57% £6,000
Consumption estimate 43%
£4,000
Annual Inflation 2% g
L . £ £2,000
Electricity inflation 4.0% £
.
£- N e *
Monetary Return £ 10,958 -£2,000
Percentage return 169% .
-£4,000 i
Avg Annual return £ 873 .
-£6,000 .
Annual Return 9% ]
-£8,000 :

10 11 12 13 14 15 16 17 18 19 20

Year

[=]
=
~
w
IS
5]
a
~
5]
w

KECA

o s il www.eca.co.uk ECA Technical Team



Costing and payback PV and EESS

System size kWp

Cost of system £

Annual maintenance £

Export estimate
IConsumption estimate
Annual Inflation

Electricity inflation

Monetary Return £
Percentage return
Avg Annual return £

Annual Return

KECA

Excellence in Electrotechnical
& Engineering Services

3.78

12,000

360
10%
90%)
2%
4.0%

9,457
79%
1,073

6%

Financial

-£10,000

£15,000

£10,000

£5,000

-£5,000

~£15,000

WWW.eca.co.uk

PV and EESS payback

Year

11 12 13 14 15 16 17

ECA Technical Team

18

19

20



Payback Solar- School

School PV payback

System size kWp 25.20
£200,000
Cost of system 30,000
Annual maintenance 2,100
Export estimate 40% Fan000
Consumption estimate 60%
Annual inflation 2% £100,000
s
Electricity inflation 4.0%] g
£
£50,000

Monetary return 174,322
Percentage return 581%

Average annual return 10,216
Annual return 24%

-£50,000

A pewwsmEww

Year

KECA

Excellence in Electrotechnical WWW_eca_CO_Uk TeChnlcaI Team

& Engineering Services



Additional opportunities

Monitoring and maintenance package
* Most systems can notify you of an issue and lack of generation
» Offer System monitoring and annual / biannual system checks
« Can lead to additional business opportunities such as:

* Re-lighting,

« EVCP,

« EESS installation

« Keeps you in mind as their electrician of choice.

« Word of mouth promotion

« Beats advertising!

Ver0sIT

KECA

Excellence in Electrotechnical
& Engineering Services
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Additional opportunities

Monitoring and mainter
« Most systems can not s
» Offer System monitori
« Can lead to additional

KECA

Excellence in Electrotechnical
& Engineering Services

Re-lighting,

EVCP,

EESS installatior

Keeps you in mir

Word of mouth p
» Beats advel

Details for Panel 1.2.3

System data

Last Measurement: 26/05/2023 10:18

Parameter Value

Model VBHN330SJ47
Current [A] 408

Optimizer Voltage [V] 3875

Power [W] 22922
Voltage [V] 56.25

WWW.eca.co.uk

Refreshi

‘ Technical Team



Additional opportunities

* Monitoring and mair
* Most systems ce
» Offer System mc
* Can lead to addi

* Relighting,
electrician ¢
*  Word of ma
 Beats

KECA

Excellence in Electrotechnical
& Engineering Services

Comparative Energy

Month Quarter  Year
2012 2013 2014 [ 2015
Wh mmo020 WE2021 W 2022 M 2023
25M
2M
1.5M
™
- m ‘ ‘ |
Jan Feb Mar Apr May Jun

WWW.eca.co.uk

2016 B 2017 M 2019

solar,

2018

gL'® Y\Ve

5Ve

]

|I||J |hN||J

ov

A

S

ep

Ik M
Dec

‘ Technical Team
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Resources
o

uuuuuuuuuuuuuuu

Resources: The Solar PV Siandars |

« MCS standards and library =y

4 Solar PV Shade Evaluation Procedun

- |ET Code of Practice for Grid- L e |
connected Solar Photovoltaic systems \: — Eh‘i.t*;;i'm

Desion too's: = (=

° WWW_Seqen_CO_uk : B NG

*  www.easypv.com

«  www.solaredge.com

KECA

B oncireering Sorvices www.eca.co.uk ‘ Technical Team



https://mcscertified.com/standards-tools-library/
https://shop.theiet.org/code-of-practice-for-grid-connected-solar-photovoltaic-systems-2nd-edition
https://shop.theiet.org/code-of-practice-for-grid-connected-solar-photovoltaic-systems-2nd-edition
http://www.segen.co.uk/
http://www.easypv.com/
http://www.solaredge.com/

PROJECT Coming to a location near you!

NET ZERO EXCLUSIVE TO ECA MEMBERS
ROADSHOW

Net zero is changing the face of the electrotechnical sector, presenting huge
opportunities. This year, ECA is hosting the Project Net Zero Roadshow to
give ECA Members an advantage in a growing market.

WHY ATTEND? & ECA

e Discover how your business can benefit from net zero and

low bon Wk e anl PROFESSIONAL
@ peak with sponsors from leading manufacturers and suppliers. DEVELOPMENT

e Chance to win giveaway prizes.

Find out more and book at www.eca.co.uk/ProjectNetZero

WEGREENTESH |\ UCeCO E TN

AURORAN @EE@E =°TC ' EXPERT Schneider solanLRE  WISKARY
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Who we are?

Rob Driscoll

S ECA

Excellence in Electrotechnical

& Engineering Services

Director of Legal &
Business

Solicitor & Mediator
Cabinet Office SME
Advisor and Payment
Group Chair

CLC Business Models:
Payment, Retentions and
Fair Practices

www.eca.co.uk

Obaid Bin-Nasir

Solicitor
Law Society Executive

Business Policy &
Practice



® 2023: The economy & inflation

® Resilience in process Resilience = the
capacity
® Resilience in risk profile to withstand or to
recover quickly from

® Resilience in credit control difficulties

® Resilience through security

T

Business Policy &
Practice

-
Excellence
& Engin

www.eca.co.uk



https://www.google.com/search?rlz=1C1GCEA_enGB794GB794&sxsrf=APwXEdckQJx6HM7f9vsGB8b0KRjYWw267w:1683908290828&q=withstand&si=AMnBZoFEI0LGJdD1jElhAGFwRnmo0Vpj0Ngmp61LP515nWxey8dmWMG0v275UU9uFmvO7m-7xDpF9aBq1kJ2rDvhldPVnHMF9A%3D%3D&expnd=1

2023: Economic resilience

SECA

Excellence in Electrotechnical
& Engineering Services

1979-85 7-14% interest rate
2023: Food inflation hit 18%

If you remove quantitative easing
post 2007 financial crash to
maintain sub-prime debt from
economic melt-down. The cost of

borrowing is now ‘normal’.
Interest rates may peak at 5%.

Inflation and debt servicing costs

devalue real wages.

www.eca.co.uk

P —————— T ., " [ PR N— = == =fyerage (2015-2018)
wey wnwes Buerage (2019)

=—=TOTAL NEYY ORDERS

S0 tnitial lockdown

00 W W2 W3 W4 WIS We IWIT WE 09 W0 02 W@ NT
Saurce: ONS

Business Policy &
Practice



2023: The economy and inflation

Interest Rates and Inflation

® The cost of service debt is double the % of GDP
even though interest rates are below a third.

¢ SVB and Credit Suisse unsettled the market.

¢ Budget = weak growth + ongoing budget deficit.

¢ 2027 Govt revenue growth A20% expenditure
growth N10% R EP———

®* InterestAq = housing demandW¥30-40%Q4 2022

® Public spend ¥10% and switch to RMI

® IPA/Treasury reassessment of infrastructure _

pipeline.

A5

Business Policy &
Practice

www.eca.co.uk




2023: The economy and inflation

SECA

Excellence in Electrotechnical

& Engineering Services

Infrastructene Sutput

Private new housing W17%23 AN1%24 and
private housing RMI W9%23 AN4%24 o

wos Jamuary WS Pre-Cowi- 1)

Infrastructure MN0.7%23 A1.3%24
Industrial AL.1%23 ¥1.4%24
Commercial ¥5.2%23 AN1%24

2/3 of the growth activity is from RMI which is i

counter-cyclical to construction

Private House Building Output

Towers W1/3 e Rt

Commercial Output

s 8 8 § §

Business Policy &

www.eca.co.uk Practice



2023: The economy and inflation

200 Private Housing RM&I Output

* 2022 volume ¥ 6.2%

© W11% 2324 (6.4%2023 ¢ Tt S
4.7%¥2024 N 2+ By 210 (et 19
¢ 2025 breakeven. i

* Volume ¥10% to 2025

¢ Borrowing costs could also lead to

financial crisis, metal exchange

160

® Wage stagnation, higher taxation,
higher debt servicing
¢ Worrying levels of insolvencies rising
in construction and labour levels

; ; E :" . Business Policy &

e Engcrineg Sorcia www.eca.co.uk B e




Resilience in process

Offer = invitation to treat

® Please give us a gquote/estimate for
carrying out the works...

Counter-offer
® Please go ahead, subject to....

® Please go ahead, but could you
Just....

® Revised quotes —
— Change of spec
— Change of design
— Change of kit
— Alteration to price

SECA

Excellence in Electrotechnical
& Engineering Services

Business Policy &
Practice

www.eca.co.uk



Contract law

Acceptance

An unequivocal YES!
Silence = acquiescence = acceptance

Thank you for your order. It is our policy to review all orders, so
we will revert with any comments in due course. In the
meantime we look forward to working with you in accordance
with our original quote.

Business Policy &
Practice

www.eca.co.uk




Battle of the forms

S ECA

Excellence in Electrotechnical
& Engineering Services

Business Policy &
Practice

www.eca.co.uk



Resilience in process

Start on
Site £
Tender

-------------------------------- refinement--------
Works in
Short list ' progress

Initial
tender list

Client Tender process timeline

Business Policy &
Practice

www.eca.co.uk




Lessons learned

They forgot to senqf

e W




Resilience in risk profile

Contractual hotspots

¢ Compulsory instructions that don’t’ form
variations

¢ Ownership of materials, tools and plant

®* FFP & design

¢ Step-down documents

Negotiations

¢ Cross contract set-off e Russian

® Pay when paid 3" party insolvency * Endurance

¢ Termination at will * Alpha

® Logical

SECA

Excellence in Electrotechnical
& Engineering Services

Business Policy &

www.eca.co.uk :
Practice



Resilience through credit control

Forewarned is forearmed
® Cost risk analysis of profit —v- risk

® ECA's construction contracts designed to
protect your business — strong entitlement to
clear payment cycle and time & money in the

event of variations or changes.

Payment

Due Notice

Date
Application

[

End April Due date
- Pay notice
- Pay less notice

End May final date

Pay Less
Notice Final
Date

)

SECA

Excellence in Electrotechnical
& Engineering Services

www.eca.co.uk

Business Policy &
Practice



Resilience in credit control

Outstanding payments on projects
® Interim payment system
¢ ECA can help triage:

— Debt recovery letters -

— Commercial settlements
— Statutory demands
— Litigation

— Adjudication

Business Policy &
Practice

www.eca.co.uk




Resilience through security

¢ Director’s Guarantee
¢ Parent Company Guarantee

® Performance Bond
— Demand

— Default
® Cash retention —v- Retention Bond
¢® ECA Guarantee of Works

* ECABond

Business Policy &
Practice

www.eca.co.uk




Resilience

® 2023: The economy & inflation
® Resilience in process

® Resilience in risk profile

® Resilience in credit control

® Resilience through security

SECA

Excellence in Electrotechnical
& Engineering Services

Business Policy &

www.eca.co.uk Practice
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Energy transition — how our energy storage is
changing and adapting to the growth in
renewable generation

Richard Molloy, BDM, Distributed Energy Management, Eaton

s N
Exr.;ll:ncg in E_Iec1;nte;hnir.al South East
ngineering Services .
Regional Conference

WWW.eca.co.uk
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Energy transition in buildings

Buildings as a grid-—adapting to-the growth in renewable generation

Richard Molloy, BDM Battery Energy Storage

© 2021 Eaton. All rights reserved.



Key drivers for the energy transition

@ Decarbonisation through electrification
Decentralisation and growing share of renewables

@ Digitalisation in the electrical sector

F.T°N

Fomsing Bitpess otk © 2021 Eaton. All rights reserved.



The electrification
of our economies

The electrification of our economy is the most |"|

efficient way to decarbonize Europe, but this
iIncreases power demand and risk of grid congestion. Power demand

increases by

S 00 %

over 2018-50

Transport Buildings Industry BloombergNEF Sector coupling study

F.T°N

‘ ‘ ; v 72
e A © 2021 Eaton. All rights reserved. P



Energy transition is changing the electrical power value chain

EVs

Grid-scale

Storage
. Produce, oo
lﬁ!l ﬁ consume & sell gg
energy 1]
Power Transmission Gridccal Distribution
Generation rid-scale
Renewables

Distributed Solar

Storage

Buildings will play an increasingly important role in the future energy system, being able function

as energy hubs and acting as proactive participants in the smart electricity network capable of
providing flexibility services

F.T°N

(owsrog iass Wbidide © 2021 Eaton. All rights reserved.



Buildings as a Grid

Solar generation

Solar
generation

E-T-N

Powering Business Worldwide

Energy
storage

Energy management software

Buildings
as a Grid

A v
o =

e E

e
~
. ~~———” ’

© 2021 Eaton. All rights reserved.

EV
Chargers

EV Charging infrastructure

Power
distribution



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjY56Pb0YHnAhXJJt8KHZb_BmMQjRx6BAgBEAQ&url=https://arpa-e.energy.gov/sites/default/files/Eaton%20NODES%20Meeting%202017.pdf&psig=AOvVaw14eMwZWGY7DAd0xbiz5UdX&ust=1579041371531227

Building energy
management software

All-in-one software management
system to manage the energy flows
In your building

SOLAR PANELS

= Monitoring of the connected devices (energy storage, PV
production, EV charging infrastructure, electrical meters)

=  Optimization (Maximize solar self-consumption, time of
use, peak shaving, load shifting, EV Charging power

EV CHARGING

limitation)
= PV production forecast % . I
. uTiLImy SMART DISTRIBUTION
= Firmware update management GRID METER  BOARD

= Alert notifications

E.-T-N

Pawering Business Worldwide




EF:T-N

BEMS

f

Dashboard

Charts

Assets

Users

&

Scheduler

el

Settings

vii
Spring 23

Dashboard

o @ s

Essential
Loads
Solar Panels Other Loads ow
60.34 kW 15.94 kW
TOTAL CONSUMPTION
60.34 kW
> i (2]
B} (B
Electric Grid ? EV Chargers
SIL oW
43.1 kW 22
87 %

Storage Systems

1.3 kW

Switzerland 17.6°C Clear

@ Grid Energy Consumption

Today Last 30 days
~ 76.12kWh ™ 3.57 MWh

Self-Sufficiency

Today Last 30 days
W 54% & 68%

@ Energy costs
Estimared values
Today Last 30 days
~ CHF2436 ™~ CHF1,143.65

Eaton - Lausanne v A © EMSDemo v

Renewables Production

Today Last 30 days
W 136.19 kWh  » 12.26 MWh

EV Charger Consumption

Today Last 30 days
W 0Wh A 362.74 kWh
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xStorage Compat

Features

= Bidirectional 3-phase converter up to 40 kW
= Symmetrical charge/discharge
= Expandable up to 5 x 40kW converters in parallel

» Battery pack with proprietary battery management system
GIS))

= 50 kWh per string of 5 battery packs
= Expandable up to 3 x 50kWh strings per converter

» |ntegrated HMI/PLC touch screen user interface and
application controller

E:-T-N

Pawering Business Worldwide
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xStorage Compact
Applications

. Maximising self-consumption of onsite renewables

. Shifting time of use of electricity
. Peak shaving

. Back-up power (energy security)
. Provision of grid stabilization services

E-T-N

Pawering Business Worldwide




Example installation, 200kW 750kWh

SCHEDULE

\‘— -46.2 kW

G100-Exportimport limits -
OK (state 1) Discharge

ONLINE

Charge power  200kW Max $0C100
Discharge powsr  OKW Min 50C 10

EF.T-N

(owsrog iass Wbidide © 2021 Eaton. All rights reserved.



Buildings as a Grid

Solar generation

Solar
generation

E-T-N

Powering Business Worldwide

Energy
storage

Energy management software

Buildings
as a Grid

A v
o =

e E

e
~
. ~~———” ’

© 2021 Eaton. All rights reserved.

EV
Chargers

EV Charging infrastructure

Power
distribution
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Eaton GM DC 22

A wall-mounted DC fast charger
easy-to-use for everyone

No footprint charger for indoor parking facilities
DC charging for everyone

Fast charging speed, high efficiency
Future-proof charger

Compact charger

Quiet DC charging experience suited to all types
of vehicles




Eaton GM DC 44/66

Fast charger for public or private
parking facilities

= Fast charging speed, high efficiency
»  Future-proof charger

= Compact charger

E-T-N

Pawering Business Worldwide




Integrating EV chargers with Energy Storage in buildings

Exra power % % Increase in capacity of the site %

<

+ High peak usage charge ,

l Power dlf::uﬁon system
o ' \

*JE N J ]
& «L'z ﬂﬂlﬂg !
a - v Peak shaving m j

m - v Improved power quality and back-up power 4 B ss ces
O———&
o‘ m§m v Grid services revenues: demand-side g __________ a 70

© response & frequency control @”"‘"“

Extra demand
in peak Extra demand

in pe:
.1°N
E:1-

Powering Business Worldwide © 2021 Eaton. All rights reserved.
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The Powercor Journey

Energy Saving Projects, Sustainability and
Powercor Accelerators in Business growth

Chris Wright, Technical Director, Powercor

e ™
Excellence in Electrotechnical
& Engineering Services

WWW.eca.co.uk South East

Regional Conference



Achieve Energy Efficiency
with Powercor

powercor

Making Energy Efficient
Chris Wright

Technical Director




My Journey / Our Growth Journey / Accelerators powercor

.
)
= =)
< 4
VAZ - .
(g

Contracting

1988 _
Apprenticeship 1994 Australia



Powercor Our Journey 1998 - 2023
Growth — Sustainability — Accelerators powercor

1998 — 60 K Turn Over - 2 Staff 2023 — 9 M Turn Over - 60 + Staff




About Us Today

We work in the Commercial & Education sector.

Award-winning company delivering sustainable and efficient
energy solutions. ECA Contractor of the Year / JTL

Over 25 years’ experience upgrading power & lighting systems
for businesses and schools.

Empowering clients to proactively manage their energy and
reduce wastage. Visualise Energy Reduction

Dedicated team of technicians and engineers to manage all
energy needs, trained and certified, DBS registered

Certified System Integrator & Partner of Signify / Philips

Member of leading UK organisations for Electrical Engineering &
Health and Safety Practices

power

Our Partners

®1ignify

Certified Value Added Partner

specialized in
PHILIPS

PHILIPS Gynajite

interact

9

Simble

eco Driver

C. Clevertronics



£15 m Revenue Growth Roadmap powercor

Powercor has set itself an ambitious strategically backed five-year plan to deliver
£15 million annual revenues by 2026 (2023 -9 M)

The four sectors we (0]jjjle]
focus on are made up Education
from our established Industry
business strengths Sports

Building upon long term relationships, leading to
continuous repeat business which is as close to

achieving reoccurring revenues as much is possible in
our markets

We remain focused on delivering results and have the capacity and depth of expertise to expand to successfully meet our ambitious
goal of £15 million revenues.



What we Offer

powercor

Electrical Engineering Services to Education & Commercial Sectors

O 6 © o0

Automated LED Lighting and Light / Solar As A
Metering and Controls Service
Targeting

Track real-time energy Install high quality, Upgrade your lighting
usage to identify energy cost effective LED with no capital

wastage and build an lighting systems to investment to deliver

energy efficient school. optimise learning the latest technology
environments. within budget.

Emergency
Lighting

Compliance
Meet lighting

compliance standards
to protect your
staff and pupils.

Power &
Infrastructure

Upgrade
Upgrade electrical

infrastructure to meet
the growing needs of

your property.

And introducing... UV-C lighting technology for the disinfection of air, surfaces and objects to protect the health of your community.

M@%@\%@MM



power

Customers

Our Partners

vy 2 .
.. Universityof : i \’%‘«' INTERNATIONAL h'
LEH Ee&= ha) £ G ACSichoos  StFaith’s
eﬁﬁ% ) - CAMBGERIDGE
LADY ELEANUR HOLLES KOE DhAN cH R | HAs l ]()N SCHOOL

®1ignify

v S @ BRADFIELD COLLEGE
STGEORGE'S COLLEGE : F lt H t T"mtykogd Ve JCATIONAL BOARDING & DAY SCH 318 I Certified Value Added Partner [
WEYBRIDGE NotreDame C 01’1 CC meow  Wycombe Abbey 25 COED ONAL BOARDING & CHOC
School

specialized in
PHILIPS

o ’"'""“" Bracknell & SuILINS ‘
Blamieits Ase Y S Sveristwood Tirmms M CBRE v B

College i
interact
’Q AMERICAN >C< l\l/s
’Sse Olgnlfy WEMBLEY SERES CONSERO @ Wentworth

PHILIPS .
R AVEUT Mart %& & Queoey ik Simble

=

" FOX HILLS BALLET
/ e s SCHOOL

eco Driver

O 1o & @ A fadcigh wso Suimy obelic”

PR Metropoiitan LA CONT! ' ( @® Clevertronics

Thames Valley TUNBRIDGE WELL
e

i & reene e
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powercor

Growth Accelerator’s AM & T



AM & T / Sports Hall / Behavior Change / Charterhouse School / 67%
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AM & T / Real Time Measurements, Shortens Sale Cycle for us
Keeps you as the Trusted Advisor

FERRERO
powercor = .. - ROCHER

Al ot Anasytics

m\"‘%,,a A e
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AM & T / Solar / Additional Load ? / Power Quality etc. anytime
MAX AMPS / Rationals / Car Chargers / Weather Correlation

- |-

powercor =

190 19011 powercor

Making Energy Efficient
" . i = e Monitoring & Verification
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Satro Challenge , Behavior Change
SATRO Energy Saving ChaIIenge 2022

Energy Savmg Challenge 2022

Anne Edward Carl Webb Chris Wright

J S \,‘o\\v lod,
iy vla e
Gedalming "x
<
Junior School PQPLAR »);h 'YAC‘°°
2 $ ' .
¥ !
’*\ R @
SATRO Managing Director SATRO STEM Tutor PowerCor %%w g°
Technical Director

by e
Sponsored by é La keSigdﬁew ‘A“ ‘A’ TN““‘“““‘" \:

oo Hatchlands S
p owe rc 0 r Smart meters supplied by POWErcor

AA # sway.office.com ¢

AT TN

Cmemmem e . SATR® Energy Saving Challenge 2022

== Z AN AN T~ AN
¥ Over the next !ew months we are taking part in an

ll\“llmlu / energy saving challenge run by a company called

- SATRO and are competing against 10 other L

schools to see who will save the most electricity!

To start off our journey, Mrs. Gladwish and the Total Carbon Saved

A\ Eco-Warriors went on an electricity hunt to find

out all the things in school that are powered by

- electricity. This will give us an idea for our next

steps and how we can lead the rest of the school

on our eco journey!

silln ol iy
Godalming
Junior School

Total Carbon Saved
15t Place — 34.29%

power

Sponsored by

powercor




powercor

Growth Accelerator’s Signify / Philips



Powercor Partnership since 2013, Brand Success , Open Doors

Ourcompany ~Ouroffers Brands Innovation Sustainabilty ~Careers Contact

Home > Signify Partneg

®1ignify

Certified Value Added Partner

specialized in
PHILIPS

PHILIPS dynalite«:

interact

Meet the partner

Powercor specialises in delivering every aspect of electrical solutions and
energy saving technologies to its clients. Powercor covers the domestic,
commercial, industrial and public sectors for individual clients, consultants,

powercor

architects and organizations throughout the UK

Powercor’s knowledge, aptitude and expertise means it can deliver a
diverse range of services while maintaining the highest workmanship and
safety standards, earning the business a reputation for excellence among
clients.




Signify “Lighting Beyond illumination” ROl

Certified Value Added Partner

3D Printed Lighting Circular Economy / Sustainable PHIUPS Graie:
Lifi / Data / Secure pberoct
Indoor Navigation / GPS / Warehouse
People Movement / Hot Desk / Bars / Toilets

\w_
Volatile Organic Compounds / Air Quality
Environmental Measurements Q
Humidity/ Temperature ~.
WEMBLEY
Sound

Circadian Rhythm FERRERO

ROCHER
People Count ower
Asset Track P




Signify “Lighting Beyond illumination” Various Offerings , Indoor Oj_gnj_fy

Interact Office

Building intelligence with light

We do this through:

Office lighting is everywhere.

+ Whatif it could help you
to minimize energy use,
achieve operational
excellence and provide Lighting
insights to help you management
optimize your office
space? How about
improving productivity,
employee engagement

and well-being? —|—|
L)

Interact Offi are ] E
enabled by conn L5 =
LED lighting lets yo

all this and more. Space
management

14 [

Coded light and LiFi

Optical Wireless Communication {OWC)

\Visible Light Communication (VLC)

+ two way communication
* broadban
.

®ignify

Lighting asset
management

Indoor
navigation

Energy
optimization

B¢y
(%

Bio-adaptive
lighting

Certified Value Added Partner

specialized in

PHILIPS

PHILIPS dynalite«:

interact

Scene
management

Environmental

o “Corpisis Tootial againet saks ievenue for 2 o ' nce anin . gr erlo
monitoring N s egsure ! st
:
e ARG R T R e
inilasmn mation il oy e ek il i) e Bl inien =
e TR
interact Dsolits

power

Making Energy Efficient
SSE ARENA LED Upgrade




Signify “Lighting Beyond illumination” 3D Printed Fishing Ghost @j_gnj_fy

Certified Value Added Partne

[B 30-printed lamps honoured wit X 4 22 Si :
specialized in

PHILIPS

PHILIPS dynalite«:

&5 & G i . e R e T T T T e 6 ©» %[mm

Ourcompany Ouroffers Brands Innovation Sustainabilty ~Careers Contact

interact

| P‘j‘;,\ :Q {

October 20, 2022

Signify nets design accolades with 3D-printed lamps from
discarded fishing materials

+ Sustainable 3D-printed Coastal Breeze pendant lamp wins prestigious Gold IDEA 2022 design award and honorable
mention in Fast Company Innovation by Design awards

+ Collection is 3D printed using discarded fishing nets for cleaner oceans and a low carbon footprint

+ Exclusive 3D-printed table lamp wil feature in Dutch Design Week 2022

Eindhoven, the Netherlands - Signify (Euronext: LIGHT). the world leader in lighting. has won a Gold International Design
Excellence Award (IDEA) for its Coastal Breeze collection of sustainable pendant lamps from circular materials. The Coastal
Breeze Collection pendant was also awarded an honorable mention in the Fast Company Innovation by Design awards. The
collection, including an exclusive. limited edition table lamp, will feature at Dutch Design week in Eindhoven from October 22
-30.2022

The Philips MyCreation fishing net lamp was awarded a Gold IDEA by the Industrial Designers Society of America (IDSA). IDEA
is one of the longest-running and most prestigious design awards programs. recognizing exceptional design achievement
across a range of disciplines. The lamp was also recognized as an honoree in the new Circular Design category of the Fast




powercor

Making Energy Efficient
SSE ARENA LED Upgrade



Making Energy Efficient
Quality Workmanship




powercor

Making Energy Efficient
Avent LED Upgrade
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L 2 e powercor

Making Energy Efficient
Olympic Stadium
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Project Win May 2023 — 6 Week Gestation Period
Full Lighting Upgrade and Emergency Lighting Project Value 1.8 M

Commence 15" May 2023 ~ §
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Making Energy Efficient
Wycombe Abbey School



Project Win April 2023 Selected Philips / Signify Main LED Supplier
40 no. Schools

Full Lighting Turnkey project

Survey Completed May 2023

Awaiting Tender for Installation Services

ROYAL BOROUGH OF

WINDSOR &
MAIDENHEAD

WWW.RBWM.GOV.UK

powercor

Making Energy Efficient
Windsor & Maindenhead




powercor

Growth Accelerator’s Clevertronic’s



Upgrade LED & Emergency Lighting BS5266 : 2016 C. Clevertronics

Faster
Design, Install,
Maintenance

Unmatched
Simplicity

Y

F I

1] IR T 7 T T T 777777777777

Lower Cost
Installation &
Operation

ZONEWORKs%g
MQIHIVE \

Zoneworks XT HIVE introduces Dynamic Self-Managed (DSM) - =
Meshing 3 m m

- One single RF controller for 1,000 fittings

- Unlimited fittings per system
- Highest data throughput and performance l— ’

Less backbone = Less cost w m i
{
i )p

Zoneworks XT HIVE features the absolute simplest RF backbone
set up for any site.

- Every fitting self-discovers other fittings around it to form “colonies” that dynamically
build the network

+ Maximising the efficiency of the overall network

- Minimising commissioning and system management time

DSM Meshing = Faster & more reliable

powercor

Making Energy Efficient
Clevertronics




Emergency Lighting BS5266 : 2016, Free Support, On Site Warranty, ALS

Clevertronics — Product Range @ Clevertronics

Unmatched
Simplicity

6

Years+

Unmatched
Performance

_Faster' ’ ’ Lower Cost
Design, Install, ? R S Installation &
L10 Maintenance #iZ¥( Ny, Operation
Cmeen  ELlasts 50% longer than V% N
i : : : ‘7 N
" NiCd and NiMH ranges 12 \
ECONOMY i I? N
L 24
o CLP lasts 30% longer LZ
CLPM?"'}: than EL ¢ . EL 12 Hg
PREMIUM NiCd/ Years+ ‘-/ig, :
ICH |
|=¢ &

(@ JELPI 10 lasts 0% 4
OPTIMUM :

longer than Years
s any other Lithium range

Advantage Lifetime Support (ALS)

When you install a Zoneworks system it comes with a lifetime support program designed and structured to ensure your system is
operating as expected. If you have any questions, reguire training, need software upgrades or general support, you get this at no
ADVANTAGE LIFETIME
SUPPORT extra charge. As a site or project changes hands from the installer to the building owner & maintenance contracter, so does
this support package. We will be there for the life of the system; we guarantee it.

Making Energy Efficient
Clevertronics




Emergency Lighting BS5266 : 2016, Free Support, On Site Warranty, ALS

Zoneworks XT & clevertronics

More useful reports and
- integrated log book functior _ewo®®

Easy to read

. test and
luminaire

~ reports in PDF,
Word or Excel

2
L0V oo
ecast g g
R

.....
WA

ttttttt
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®)1ignify

C. Clevertronics

Certified Value Added Partner

specialized in Simble
PHILIPS

PHILIPS dynalite«:

interact

Value ?

Questions ?
THANK YOU !




Mental health support for you and your
workforce

Vicki Leslie, ECIS Client Relationship Manager

South East
Regional Conference

e ™
Excellence in Electrotechnical
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Who are ECIS?

Established in 1980 — Wholly owned subsidiary of the ECA

Regulated insurance broker

Specialising in

- Private Medical Insurance
Chartered

Insurance
Brokers

- Cash Plans

- Health Assessments

Chartered status
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Health

- The WHO defines: “Health is a state of complete physical, mental and social well-being and not

merely the absence of disease and infirmity”

- Physical and Mental wellbeing need to be treated with same importance

- Reduce stigma

- We all have similarities and we all have differences

(Clecis
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- 1in 6 people experience mental health problems in the workplace

- Research suggests that work related issues cause twice as many mental health problems for men
- Only 13% of people say they live with consistently positive mental health

- 45% of people think that their mental health has declined since 2020

- 9.8% of sickness absence days in the UK can be attributed to mental health conditions

66% of employees are not comfortable raising their mental health to their employer

n ®
Source: Dr Robin Clark, Medical Director, Bupa UK. https://www.youtube.com/watch?v=JjALulyl__c ecls
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- What do you think is the biggest cause of stress in the UK?3

- In2021/2022, 1.81 million people were referred, 1.24 million entered treatment and 688,000

finished a course of treatment’
- Rates of depression are still significantly higher than prior to the pandemic

- Workplace Health Report shows 56% of employees are experiencing symptoms of depression —

only 10% seek support

n ®
Thttps://commonslibrary.parliament.uk/research-briefings/sn06988/#:~:text=In%202021%2F22%2C%201.81%20million,Annual%20IAPT%20Report%202021%2F22.
2https://championhealth.co.uk/insights/depression-statistics/

3https://www.samaritans.org/news/work-number-one-cause-stress-uk/
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Employees experiencing symptoms Employees experiencing

of anxiety and depression moderate-to-high stress levels

Symptoms of anxiety and depression as measured by the GAD-7 and PHQ-9.
Mild symptoms defined as scoring 25. Clinically relevant symptoms defined as scoring 210

76%

@ Mild symptoms @ Clinically relevant symptoms
67 %
60%

56%

g 25%

Anxiety Depression

Percentage experiencing
moderate-to-high stress levels

2022 2023

Source

The Workplace Health Report: 2023 CHAMPION

HEALTH Source

The Workplace Health Report: 2023 CHAMPION

HEALTH
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- Most common issues: stress, anxiety and depression

- Pandemic made things difficult — isolation, bereavement, loss of income, home schooling, lack of privacy, fear
- Stress — physical effects, mood/behavioural effects

- Anxiety — cardio issues, memory loss, avoidance

- Depression — difficulty concentrating, lack of energy, pessimistic

(Clecis
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What is stress?

- Body’s reaction to feeling threatened or under pressure

......"'_‘..‘L‘ Py
- Releases stress hormones
i m
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How to reduce stress

Physical Activity

- Sleep I\

- Avoid too much caffeine, alcohol and nicotine

- Manage your time

- Relaxation techniques S T R E S S

Communication

(lecis
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- ECA Private medical insurance scheme — Bupa

Employee Assistance Programme (EAP), completely confidential. Available 24/7

Babylon Virtual GP

Face to face counselling

In-patient cover
- Bupa Cash Plan includes EAP
- Line Managers

- Charities such as EIC and MIND

(Clecis
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Vicki Leslie
07545 439254
vicki.leslie@ecins.co.uk



Conclusions and thanks
Sean Smyth, ECA President
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And thank you again to our Sponsors
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