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Residential Battery Storage (with PV & without)

« Faye Tomson — Energise Barnsley Director

- Energise Barnsley launch August 27t 2015

- 321 Residential (Berneslai homes) fitted with solar PV

« 16 Commercial buildings (Barnsley Metropolitan Borough Council)

* 40 Residential batteries fitted (27 houses with solar PV, 9 with no PV)
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Research & Funding

« Collaboration agreement between Northern Powergrid, Energise
Barnsley & Moixa

« Ofgem — Electricity Network Innovation Competition (NIC)
« Two — Year Demonstration project
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Part of Tha Widez aties Go-operaie

Micro - Grid

* Feeder 2 — 37 properties, 15
with PV (42% penetration )

* Feeder 3 — 55 properties, 11
with PV (20% penetration)

* Green shading — PV
* Solar PV refused - X




Part of Tha Widez aties Go-operaie

The residents

* Tenant engagement
« Aesthetics

* Installation

« Demographics

* Energy Tariffs

* Learning Curve
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Stored energy

00:00 02:00 04:00 06:00 08:00 10:00  12:00 14:00 16:00 18:00  20:00 22:00 00:00

Solar production Energy to Battery == Household consumption . Energy from Battery
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Contact: Faye Tomson 07478 246298
Faye@energisebarnsley.co.uk

Contact: Andy Heald 07899891667
Andy@energisebarnsley.co.uk
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What we do

UK’s leading designer of battery systems

Smart loT Battery GridShare Software
* Mass market » Aggregate VPP
e Compactall-in-one * Grid services

e Retrofit or new

Housing Partnerhsips

* Solar + Storage
* Smart Tariff delivery
* Grid Services income

Asset
Funding

* Funds
e SPVs
* Leasing




The Energy tipping point

Grid constraints Energy Price Rises Regulation

Increase in power

demand EVs STORAGE

Carbon targets




Moixa Overview

UK leading residential smart energy platform

o Battery Operator Platform:
1. Smart loT Battery Hardware
2. Cloud aggregation Platform “GridShare”

o Projects with British Gas, Scottish Power, Network operators and Social
landlords -> 1000 installs & data

Mass market platform




Our offers

Solar and Smart Battery for as little as
£4, 950 fully installed

Moixa leads the world in smart battery technology, with our
all-in-one battery system, suitable for any home.

Find a system that is a best fit for you

solar systems come in S different configurations, based on the
size of your roof,

MolixXa

Combined with solar panels, there has never been a better time to
join the free energy revolution,

Until today, solar users send their excess energy back to the

national grid, with Moixa Smart Battery, installing solar means
With rising energy prices and the decline in cost of solar, we are able that you store your spare solar energy for use in the evening.
to offer a fully installed solar and battery system for under £5k.

as much of your evening electricity usage s free.

SAVE £100s PER YEAR with

Moixa Smart Battery and Solar How much can | save?

This entirely depends on your current bill and the profile of your
usage. For example if your household is out during the day and
most of your usage is in the evening, then you have a big
opportunity to save and earn ££s. Savings from:
+ Free electricity
+ Feed in Tariff - government pays you for

everything you generate from your solar
PLUS ... £50 per year from Gridshare™
Gridshare is a plan unique to Moixa. Sig up to Gridshare TM and be
paid to make some of your spare energy available for the national
grid. We guarantee a minimum payment of £50 per year**.

y W
@w«v\o—v

Packages start at

£4,950

Our Batteries come in 2 different sizes, 2 kwh and 3 kwh and our

We aim to configure the right combination for you, to ensure that

Moixa has enabled me
reduce my carbon footprint
and, when I have spare
capacity, | even using it to

top up my electric car J J

Terence Eden, Moi

Moixa has been developing batteries for over 10 years and leads
the world in smart storage technology, with our all-in-one battery
system, suitable for any home. Choose between a 2 kwh or 3kwh
system, both are small wall mounted units and take under and
hour to install, They come with ongoing warranty* and are
connected to the web. Simple.

Call us now on 0207 734 1511
for a free survey and quote.
Or visit www.moixa.com/contact/

*must be signed up to Gridshare. **Refer to Gridshare Ts and Cs.

P¥MOIXa



Our offers

Maximise the potential of Earn an extra £50 per year with
your solar panels Gridshare ™

m o I xa As the owner of solar panels you are generating energy }
during the day, and the chances are, that much of this

energy is being sent straight back to the grid. oixa has enabled me

: Now you can keep the energy you create and store it on . JR-© MY carbon footgg
Moixa Smart Battery a Maixa Smart Battery to use for free at night - thereby youn and, when | have spare
ensuring you are maximising the value of solar. - capacity, | even using it to
Up to a half of our customers’ electricity usage comes i top up my electric car J J
from a Moixa Smart Battery and solar.

Terence Eden, Mo

FREE electricity
at night

Moixa has been developing batteries for over 10 years and leads

Feed in tariff payments not be affected the world in smart storage technology, with our all-in-one battery

system, suitable for any home. Choose between a 2 kwh or 3kwh

- system, both are small wall mounted units and take under and
Generate extra income - hour to install. They come with ongoing warranty* and are

X meua through Gridshare - connected to the web. Simple

dring power cues ~ Call us now on 0207 734 1511
Personalised Agp for a free survey and quote.

“Solar charges the battery during the day showing your charging Or visit www.moixa.com/contact/
- for you to use at night” and savings

1 hour install

Prices start at

£2,950

inc. VAT inc. install

“must be signed up to Gridshare. **Refer to Gridshare Ts and Cs

P¥MOIXa



Potential savings

Based on:

* 3kWp Solar (12 panels)

* 4,000 total consumption

* Fit rate at 4.11p + Export 4.8p

* 1 battery discharge per day

* Assumptions on energy price rises
PLUS option of Economy 7

_+

Cumulitive savings

Flll

£100 ]

PIMOIXa



GridShare case study ey

Smart Energy Islands
Partnership with Hitachi

Hitachi VPP

HITACHI

Inspire the Nexi

Single electric cable
to the UK mainlamnd

Smart City (loT) infrastructure project, using
Island location as a test bed for the smart

city- o —
= Smart Energy Islands

Moixa role: Acting as an aggregator for P9 moixa
both Domestic Energy Storage and EV charge

points, managing fleet of systems
Hitachi Role: Acting as the client for

aggregation services (Utility / DNO) :‘;_;;” Systems d -

QBSSIV SYSTEMS " mulxa

City Scale energy control Collaboration £10m+
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Pilots & Projects

Validated across: e
« £4m of projects

* 5m run-hours of data
* 650+ systems
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Moixa Smart Battery

AC Coupled: Battery, Inverter, Smart Control
Rightsized: 2 or 3kWh module
Economic Benefits:

1. Increases solar self-consumption

2. Night or smart tariff arbitrage

3. GridShare services income
Other: back-up, smart, C02, independence
Low cost: ~£2000 (and reducing)

300mm

PQ moixa

Front

}— 200mm (2kWh)—

o 240mm (3kWh)----{

Side

500mm

(s




Smart Dashboards

Provide real-time data and analytics
@9 moixa GridShare

Customer Interface
Utility and stakeholder Dashboard

Total energy stored

.
* Remote 0&M and th d
= Pastdays Past weeks Past months e m 0 e a n Over e a I r u ra e
D Battery B Grid e Nata analhdine fartradina / nantval and rliep
From 7 June to 8 June |
Energy flow today
Your solar panel generated: 17.49kWh 1.00kWh
Overall, your house consumed: 8.13kWh 0.75kWh n
]
of which 0.50kWh
Solar Provided: 5.30kwh .
0.25kWh
Battery Provided: 1.11kWh 13.7%
- X 0.00kWh
Grid Provided T70kWhH - 21.0% 0000 0200 0400 0600 OS00 10:00 1200 1400 1600 1800 20:00 2200 0000
Solar exported to grid Consumed from solar . Consumed from hattzr)r. Imported from grid
) Stored energy
Admin So you avoided paying for: 6.41kWh r -

1
2ah J 7d

Grid Status

Logout 30.00kWh
2250kWh S . . S SR . . . . M“H
15.00kWh R S et e I S _— ‘yn'h‘AJ y |‘ J\ (J\"’V WH\”’“\/\ ' \"
\ 1‘.,
'«‘;,'" mn

S

D.0kW

1311 | 11 17:11 ||\v Hn

7.50KWh o oo .. . I .......... B TR T T T R R
Tue Tue Tue Tue ue Tue Tue Tue
0.00kWh — _ - - || | -

Yesterday 1 Days ago 2 Days ago 3 Days ago 4 Days ago 5 Days ago 6 Days ago Solar production Energy to Battery Household consumption B Energy from Battery
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GridShare Platform

Aggregates batteries for services

services

Manage behind the meter to front of meter § S q /zD;.
trading, flexibility, balancing and grid-level . £ J "IN




Download data sets (CSV: G.B. National Grid Status

NeWOndAlch Eance Data courtesy of Elexon portal and Sheffield University -
/ 25 40 g5 50.0 5 o 40 6o 10 15 o o 40 4 e
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UK Ddmand (GW) UK GRID Frecfiency (Hz) voal (GW) Nuclear (/W) CCGT| (GW) Wind (JiW)
Smiths Ind. le/ Smiths Ind. le/ Smiths Ind. Ltd/ Smiths Ind. le/ Smiths Ind. le/ Smiths Ind. le/
Demand 31.44GW Frequency 50.157Hz Coal 0.30GW Nuclear 7.90GW CCGT 13.04GW Wind 5.28GW
(0.95%) (25.13%) (41.47%) (16.79%)
Daily Demand (GW) Daily Nuclear/Coal/CCGT/Wind (GW) Daily Hydro/Pumped/Bio. (GW)
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Q.An;m\dutnao ' B-.m.na% \lu aw) w* ow
Pumped 0.79GW Hyglro 1.07GW Biomass 2.06GW Solar 0.00GW OCGT 0.00GW

(1.82%) (2.46%) (4.74%) (0.00%) (0.00%)
Equivalent to

750 homes

; ‘\ ,’ .\ ' . " 4
Fremch IF./A‘. Dutoh rr/ wish T (OW EastWe lt ICT (OW)

French ICT 1.99GWutch ICT 0.99GWIrish ICT -0.24GWE-W ICT -0.26GW
(4.57%) (2.28%) (-0.55%) (-0.60%)
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GridShare Overview

959.6kWh
Dagrorn uses snIprot G363, YoU MY SO¢ Lranstions betwoen srates. For analyss use

fout of 1600k W) Devices page

Scalable Flexible



Control Dashboards

User interface

Your battery status

Your current energy flow

“ MOLIXA | Welcome to you Energy Portal Dudley

/DECC/Nottingham

33%

Your battery status Your eurrent energy flow
AL

My Moixa
33%
My savings

Devices

LI

K 0.98kWh (out of 3kWh)
Status
Control

Dispatch 0.98KWh (out of 3KWh)
sy

Report

Your stored energy
performance report

Sunday

Devices report

Alerts

Admin

Grid status
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My savings

ser interface

P9 moixa GridShare

/eric/Private
Total energy stored

b827eb1442b9
ast days ast weeks 'ast months
Past day: © Past week Past month

M X [==) Battery B Grid
AR From 20 February to 27 February §L

Groups

Your solar panel generated: 32.77kWh
My Savings
Overall, your house consumed: 52.20kWh

of which
Solar Provided 17.61kWh
Battery Provided 3.44kWh 6.6%

Grid Provided: 31.05kWh 59.5%

So you avoided paying for: 21.05kWh

70.00kWh

52.50kWh

35.00kWh
17.50kWh

0.00kWh

Last Week 1 Weeks ago 2 Weeks ago 3 Weeks ago 4 Weeks ago 5 Weeks ago

@ moixa



Customer letters

Summary reporting

moixa PROJECT ERIC

Tue Sep 13 11:34:06 2016

Here is a quick update on how your Maslow symm (serial number b827ebS5207) is saving you
system is performing and the amount of energy
that you have saved. The ﬁﬂum below are Ns«l on the data collected from your Maslow, so please
note that they may differ slightly from your energy bill. We have assumed that you pay  £0.14 per unit
(per kWh) of electricity, which is an estimated price.
Your energy usage last month:

‘Your solar system generated: __134kWh
‘Overall, your house consumed:  164Wh. 55
Of which:

Solar Provided: SIkWh  31%

Maslow Provided: 22kWh  14%

Youboughtfrom the grid: ~ 91KWh 5% 14
Total Savings last month: £1023  45% 31
So you avoided paying for: 73kWh

1 solarEnergy [ Maslow Energy [l Grid Energy

“Weekt Weet?2 Woek = ook
15t August 2016 - 315t August 2016

Thank you very much.

Sincerely,

Alex Alexeev

Project Manager, Moixa Technology Ltd
ted OXIOAD. g w
B e OO PYMOIXD B e recrere

UNVIRSITY

moixa

GRIDSHARE

PROJECT ERIC

Tue Sep 13 14:12:58 2016

Here is a quick update on how your Maslow synem eral number bg27eb3beal) is saving you

Tt you have saved, The. houres below re bosed on e s oman o your Maslow, so please
note that they may differ slightly from your energy bill. We have assumed that you pay  £0.14 per unit
P e . e

Your energy usage last month:

Overal your house consumed:  221KWh 47
Ofwhich:
SolarProvided: onwh a2
Masiow Provided: 2600m  12% 12
Youboughtfrom the grid:  103kWh  47%.
Tota Savings st month: 657 s 42
Soyousvoided payinglor.___1180WH

Week 1 Week2 Week3 Week s Weeks
15t August 2016 - 315t August 2016

Alex Alexeev
Project Manager, Moixa T«hnoloqy ud

Rocsont sotsnosy  BIOOKES P9 moixa g;':: @immuse rgenel

BROGKES

MOIXa PROJECT ERIC

GRIGSHARE

TueSep 13 13:17:01 2016

Here is a quick update on how your Maslow system (serial number b827ebecObl4) is saving you

energy. Below are some diagrams to explain how your system is performing and the amount of energy

that you have saved. The figures below are based on the data collected from your Maslow, so please

note that they may differ slightly from your energy bill. We have assumed that you pay £0.14 per unit
2 b o gt 5

39

1 Solar Energy [ Maslow Energy [l Grid Energy

200
& Week | Week 2 Week 3 Week 4. Week 5.
15t August 2016- 315t August 2016
Thank you very much.
Sincerely,
Alex Alexeev
Project Manager, Moixa Technology Ltd

oxror

led 3
B e K PYMOIXD T ermmesnr recrore

UNVERSITY

P9 moixa



Groups Interface

Power flows
across a group
of systems

Energy shift
in a arbitrary

group

Dispatching

P9 moixa

Battery status

Aggregate groups

Reporting

Stored energy
Group gauging

Power dispatch
availability /
directional



Groups Interface

Dispatching

2kW

41kw

Okw

41kw

22kW

Available and Dispatched

82kW

Okw

41kwW

82kw

Aggregate groups

Ability of the group
to increase the
energy pulled from
the grid

Ability to reduce
consumption from
the grid across the

group

Reporting



Case study 1: Utility, Scottish Power

Smart Battery & GridShare deployment

@Y moixa SCOTTISHPOWER

GridShare integrated throug

GridShare

cloud software to Utility customer dashboa

4+—>

Ao

47 x Moixa Batteries

RESULT:

* Proven integration with utility control and grid feedback
g y g P9 moixa



9 moixa

Case study 2: Social Housing, Oxford

Energy that flows into Group

Available and Dispatched
34kwW

17kW
Group

stored energy
84%

127.9 of 152kWh

33.6kW 4.6kW

Okw Increase Decrease Dispatched

9.8kw

28 4kwW

Energy that flows Out of Group

Systems deployed by Moixa with PV

RESULT:

Proven increase in solar self-consumption and social savings
Proven community benefit of energy sharing and tariffs
Proven impact for strengthened local grid for SSE PD

—
oFYSEEL

34kW

17kW

Okw

OXFORD

ey COUNCIL

-7
British Gas

P9 moixa



Advantages of distributed storage

More homes than lakes at the top of mountains

Currently most energy storage on Moixa disruptive solution:
the grid is large-scale pumped hydro small-scale storage in millions of
homes, aggregated to grid scale




Next steps

o New finance models
o Sleeved propositions into energy tariff - single Bill

o Various trials of the above via local/communities
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Olly Frankland

Regen




energy

Part of The Widez aaties Co-operatie

Interconnection

Local supply network balancing

Sources of flexibility

Multi-vector energy integration

3 transforming energy

Ene

Commumty
England




energy

Part of The Widez aaties Co-operatie

Discharge time at rated power

Power quality Ancillary services and load shifting Bulk power Ene Commumty
manageme England

Pumped hydro

Flow batteries: Zn-Cl Zn-Alr Zn-Br CAES
VRB PSB New chemistries

Hours

NaS battery Multi-modula Reserve &

Advanced lead-acid battery  batteries

High-energy = .. timE/price

NaNiCl, battery .
shift
Li-ion battery

lead-acid battery J
= | | |

supercapacitors

Minutes

High-pou.fer super regen@

__Cca FE:ItatﬂS

1kw 10kW  100kW 1MW 10MW 100MW 1GW

System power ratings, Typical module size

Seconds
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Part of Tha Widczaties Co-operatie

The voice of the networks

Pathways to Parity - Market insight series P p g | energynetworks
g ) association

Energy Storage - Towards a commerciz

L UL T TR Y e T

Electricity
storage guide
for communities
and independent
developers

Sponsored by:



https://www.regensw.co.uk/storage-towards-a-commercial-model
https://www.westernpower.co.uk/About-us/Our-Business/Our-network/Strategic-network-investment/Energy-Storage.aspx
http://www.energynetworks.org/electricity/futures/energy-storage/energy-storage-overview.html

Community

England




coop CAEm)

Video from Western Power
Distribution and Regen



https://www.youtube.com/watch?v=PPbIzAu_7d4
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