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Send them in via the Q&A tab. -~ We aim to
answer as many as we can today!

You can also let us know of any tech problems
there.

fal
We'll let you know by email where to find it

and the slide deck, so you can re-watch it at
your convenience. 66



Boutique consultancy: Innovation for
the energy transition

C&lI focus — in the beginning
renewable energy for the mining

Examples: microgrids, hydrogen,
energy storage, mounting systems

Let’s connect on LinkedIn!

ENERGY Dr. Thomas Hillig @ pv magazine webinar - Battery safety

innovation’market
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Pls scan QR-code with your phone

THENERSY to download the report

ENERGY Dr. Thomas Hillig @ pv magazine webinar - Battery safety

innovation’market



* Battery design

THENERGY e Battery charging maps

* Overcharge protection

* Full charge cut-off strategy

* Thermal management
 Decompression valves

* Integrated fire extinguisher

* Protect devices on system level
* Manufacturing requirements
» Safety tests

e Certification

* App-based transparency

ENERGY Dr. Thomas Hillig @ pv magazine webinar - Battery safety

innovation’market
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The Hidden Challenges of Cabinet ESS Solution

Enormous impact
of security incidents

Cabinet-level fire extinguisher,
Thermal runaway will spread

throughout the whole cabinet

AC-couple
lower efficiency

AC coupling of PV and ESS,
lower comprehensive round

trip efficiency

Complicated
installation

High environment requirements
& crane needed,

higher installation cost

Complex &
Regular O&M

Multiple check items on
cabinet ESS bring higher

annual maintenance cost
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Challenge in C&I ESS Solution

Impact of security incidents is enormous

Two U.S. lithium-ion storage site caught fire for a
week, causing smoke and plastic fumes, leading to

school evacuations .

. , Thermal runaway
: ~ ol Contributing Factors
[ 3 b

TEAM 12 COVERAGE

LITHIUM-ION BATTERY FIRE CONTINUES 2 ESS site 7 deS
TO BURN FOR SECOND DAY IN WARWICK

- . Fire extinguishing time
USA, Jun. 20232

The Liverpool BESS was of only 20MWh capacity
housed in four shipping containers, one of which
had exploded damaging its neighbors. Although an

F : automatic fire alarm system was present. It did not
B, B = prevent the fire or the explosion.
JHBEGOT -

v

i B Thermal runaway
E - E " - Mt Contributing Factors
| nl :
|
I

20 MWh 11 hours

Failure range Fire extinguishing time

Source: z
1. Fire at 20MW UK battery storage plant in Liverpool, https://favershamsociety.org/battery-explosion-and-fire-in-liverpool/
2. News 12: Lithium-ion batteries removed from Warwick storage site following 2 fires



https://doi.org/10.1186/s40807-023-00082-z
https://favershamsociety.org/battery-explosion-and-fire-in-liverpool/
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2 Challenge in C&l ESS Solution

AC Coupling, Lower integration with PV

AC coupling of PV and ESS

low comprehensive efficiency

Inverter

Conversion loss

PV system

Combiner
AC loss

PV

Combiner
AC Loss

PV inverter
Avg. Efficiency

Batter

Charging/Discharging
Energy loss

Battery
Energy E:f?o'rging PCS PCS
Storage iciency 98.5% Avg. Efficiency Conversion loss
System ] ] —

RTE about 89% w
Combiner S
Efficiency AC Loss Energy for load |

Battery Discharging 0.04%
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3 Challenge in C.:&I ESS Solution i
Complicated Installation

High environment requirements 3 High skill requirements

1 MWh EES
installation cost up to €2'|,000 . .
Need SUPErVISOr service
Need speciall 3”5 m front and rear space reservation .
1 Install ESS (cabinet & components)
@A 2 Install fire extinguish system
ey €700 [day N €480 /day 3 Connect cables

Crane Forklift 4+ System power-on

- Deployment & commissioning
Complex wiring

N Install copper bars for packs b
o PP b Foral MWh PV+ESS project

© Many rack controller cables
© Many communications cables

] 32 work hours of
4 Cold commissioning

32 work hours of
Hot commissioning
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Challenge in C&l ESS Solution

Complex and Expensive O&M Cost

4

— Traditional Cabinet ESS solutions  — — European Union Labor Cost —
Value/points Source: Tradingeconomics
13
105
97 A I\\//\ /
o AAANNVY
VYV
8l
Condenser Cleaning Circuit Breaker
needed per checked per
6 month
MONENs 6 montns 2015 2018 2021 2024

Fire-fighting systems - Battery SOC
dasoietr ok Cooling Medium Fans operation s CRosiRal

checked per Checked per

~33% growth from 2015,Q1 to 2024,Ql
Expect to INnCredse continuously
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Battery Ready with SigenStack — More Flexible & More Powerful

SigenStack BC

Battery Controller

Max. output current
Max. input current
Voltage range

SigenStack BAT 12.0

Battery module

Energy capacity
Nominal charge rate
Maximum charge rate

C&l Storage System

C&l Hybrid Inverter

Hybrid Inverter w)

50 60 80 100 110

Start-up voltage
Max. DC input voltage
Max. short-circuit current per MPPT

per inverter — parallel =

125
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Exquisite Design, Compact & Lightweight
The Industry's Lightest & Smallest 125 kw inverter

SiC MOSFET Efficiency improved by

Optimal heat
gdissipation layout

89 kg

1051 / 660/ 362.5 mm

" Max. internal
temperature by

]9% 36/ 84 kg

918 / 640/ 340 mm Less weight Smaller size 970/ 640 /345 mm

93 kg

1035 / 700 / 365 mm

85 kg

1018 / 630 / 339 mm



Industry-First Phase Adjustment Algorithm

Simplified Wiring

Self-adaptive phase sequence

| | |s

Power
Sensor

T

1l

@

Arbitrary Wire, more flexible

Load Load
Grid Grid

Automatic Adjust, no manual operation

L L2 L3 n 2 13
sigenPower | | . sigenPower |1
Sensor @ Sensor S ’

Positioning @

3

Inspection Tﬂ:

Correction H l

Each Rectification
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Al-Powered Longest AFCI| Detection Distance Ever

Lower OPEX

Sigenergy Former industry record Average industry level
Improved safety through

continuous algorithm calculations

With AFCI Without AFCI

Generate arc, easy to cause fire acciden

st detection and shutdown protection
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Battery Ready, Both DC & AC-coupling Supported
We make the Most Powerful Hybrid Inverter in the Industry

Max. nominal power

Max. nominal power Max. nominal power Max. nominal power Max. nominal power

100 kW 50 kW 35 kW 25 kW

Max. current per MPPT
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Saving CAPEX of PV inverter Equipment & labor cost savi Improved 6-layer protection P66, Maintenance free

Improving RTE by 2% Fast commissioning Accurate pack safety control No need for regular checks




E SICENERSY

PV inverter Data logger Combiner

Innovative +

DC Coupling

*For 400 kWac/1000 kWh PV+ESS project

. e i

PV inverter ~ AC combiner

‘ Data logger .

Battery Cabinet AC combiner Loads

nsiae

AC combiner Grid

SigenStack Loads

Sigenergy



Innovative

DC Coup“ng About9]%RTE

0.0 _[L9,
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Charging/Discharging

Ch:orging/m

About

977

Battery Cabinet

RTE

PV inverter

98.5%

AC -DC conversion

8.5%

DC -AC conversion

PCS

99.8%

Loss

AC combiner

99.8%

AC P

8%

Power Loss

AC combiner

Grid
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Easier installation, Equipment & Labor Cost Saving

Lower CAPEX

SigenStack, stackable installation

Capacity of one system ESS capacity

Stackable installation

Special cranes and forklift
for each system for ESS cabinet and packs Labor cost for each system



Modular design :
Flexible deployment, precis

—— SigenStack fully modular design  ——

PV Inverter
100 kW

ESS Cabinet PCS
Expand step by step 200 kWh only 100 kW




c =

Fast commissioning with system Auto-N

Lower CAPEX

.-

Ultra-fast commissioning

A u tO networking

Fast Ethernet

obout]5 mlﬂS

on the whole system

etwor

King

with one-by-one connection of devices

PCS BMS Battery Inverter

commissioning, extensive manual parameter setting

1 Need SUperVisor SerVice Onsite technical disclosure &training

Installation and construction guide

About For 1 MWh project Grid-connection commissioning guide



Pack-level safety protection, accurat

Lower OPEX

Pack-level fire extinguisher

Fire suppression system Fire suppression system

sor 12 kWh ~® |

6 layers safety protection ) U
Fire extinguisher

@ rire extinguisher kit
@ Full coverage temp. detection

@ Aerogel insulated pad

@ smoke sensor will spread throughout the whole cabinet.

® Decompression valve

@ Resistance insulated pad




Free of complex & regular cabinet ESS O&

Lower OPEX

Traditional container ESS solutions

SigensStack 55

Build & forget, maintenance free

Check every = months Check every '~ months Check every months
Air conditioner Power supply Air inlet/outlet  Wire connection Battery capacity  Internal resistance
Smoke sensors Temp. sensors Safety function SPD/Fan/Screw.. Switch box Refrigerant
4 reqll ! i i "
L ) Strainer Cleaning Wiring Status Check

ESS fire sofe-ty check

Check every ] month
' - —

Shutdown check

****

*Take a 1000 kWh ESS (200 kWh cabinet x 5) as an example



Higher Revenue with Sigen Cloud
Cloud-native architecture, effective energy mgt.

Cloud: Sigen Cloud VPP Integrations

Data storage base + Training & inference center >

®CheckWatt @ amber evergen mnh

, Simplified structure

Easy to access & fast to commission

. . .
Rich metrics

~

More flexible Dynamic Tarriff

Expandable for
= GEEPUSENErgy i _ g@

Support for
customised data push

more protocols
\

Edge: EMS inside

Deploy edge computing for real-time calculation
=204

) . ]5 seconds ] second 30 seconds
End: S|gen deV|CeS Power response time, Fast alarm and system Reporting

Data collection, and mgmt. for Al applications support fast FCAS info push capability frequency
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SigensStor is the Ideal Solution for On-

Energy Controller
Single Phase (kw) Com'\r\

5.0 | 6.0 8.0 10.0 12.0

Three Phase (kW)

5.0 ||10.0/15.0//20.0//25.0//30.0

EV DC Charging Module
12.0 |1 25.0
Battery Module (Kwh)

5.0 8.0

and Off-grid Projects

| Flexible
| Stackable
| Scalable

| Reliable



5=In-One One for All

The world's first 5-in-1 eneray system All business: from residential to C&l system
Solar + ESS + EV Charaing All systems: from:on=arid to micro-grid

Saofe. Reliable. Hioh Availability. Intellioent All places: fremsomewhere to anywhere




One for

Sigen§tor

B H[=[ANAr-I=hg

, Easily Expanding from Residential to C&l

San%

i smmng

l Same L‘

§ i
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One for , from On-grid to Micro-grid, Meeting All Needs

SigenStors Sigen Energy
One for All systems Gateway
VS VS
Other on-grid BESS solution Other micro-grid BESS solution Other off-grid BESS solution
_ i — | LV panel - - - LV panel
Battery container Pcontqiner e —r % Battery container PCS container - - g
[l erid I Grid
z m = - STS panel

Solar Panel Solar Inverter solarFanel Solar Inverter
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One for All Places, Installation Freedom & Flexibility

W Qf‘—’ than

Outdoor & Ground-mounted

— 1 [ S0
¥ oy B b
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For more information, Contact us!

Facebook LinkedIn YouTube Website















More to Come!
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The latest news

Solid-state batteries enter pilot production,
costs expected to drastically drop

by Marija Maisch

Tesla releases Powerwall 3 expansion units
for more capacity at lower price
by Marija Maisch




Coming up

Wednesday, 13 November 2024
8:00 am —9:00 am EST, New York City
2:00 pm —3:00 pm CET, Berlin, Paris, Madrid

Thursday, 14 November 2024
11:00 am —12:00 pm EST, New York City
5:00 pm —6:00 pm CET, Berlin, Paris, Madrid

One-stop-software
for scalable,
efficient, and
accurate PV project
development

Mitigating the
CO2 footprint in
solar: low-

carbon steel for
PV

pv magazine

Many more to come!

In the next weeks, we will continuously
add further webinars with innovative
partners and the latest topics.

Check out our pv magazine Webinar
program at:

WWWw.pv-magazine.com/webinars

Registration, downloads
& recordings are also be
found there.
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roundtables [© pv magazine

DEC 5, 2024 | VIRTUAL EVENT

Explore the latest developments
and trends in the European '
solar + storage industries.




L is pv magazine
We h | I'la powered by

Sigenergy

Thank you for
joining today!
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