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Relevance of BESS in the Energy Transition
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Relevance of BESS in the Energy Transition TWAICE

Front the meter { } Behind the meter

Utility/Grid-Scale C&l Residential

Electricity generation and distribution Commercial & Industrial applications Home applications
o Price arbitrage o Peak shaving o Renewable integration (rooftop PV)
o Capacity payments o Self-consumption optimization o EV charging infrastructure
o Ancillary service markets o Charging infrastructure O ...
O ... O ...
~ 10 MWh - 1000 MWh ~1 MWh ~0.01 MWh
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Relevance of BESS in the Energy Transition

Global Cumulative Installed Battery Capacity [GWh]
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Average size of grid-connected BESS in MWh
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TWAICE

In day
BESS
generates

1.8 billion data points
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Different applications of software to run & improve BESS TWAICE

EMS Software Optimization & Trading & Bidding

Analytics Software Software

BMS Software Asset Management
Software




Addressing the technical challenges of BESS

Performance
& Availability

Commissioning
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Challenges of Commissioning

Faulty installation & production defects remain major drivers of BESS failures

Commissioning

I
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BESS failures

59% in first two years of operation
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TWAICE
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Challenges of Commissioning TWAICE

Manual effort and a lack of deep insights into the battery hinder an efficient and effective commissioning

&

Identification of Onsite-Commissioning Baselining
Weak Spots & Defects
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Case study: Digital Commissioning Verbund TWAICE

“TWAICE Digital Commissioning helps us
to overcome the challenges posed by an
increasingly heterogeneous system
integrator landscape and ever larger BESS.
Battery analytics software is a must-have

Inverter 1 30% Soc for baselining performance at beginning
b 5 i of life and identifying deficiencies before
DCR anomaly ‘ > Connector issue . . !
identified with j ' /// fixed on-site . % & operation starts.
Digital e ] 4 > -
Commissioning # af = ' . - Karl Potz, Head of Battery Solutions at

.| P [ k : VERBUND
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TWAICE

Challenges of Performance & Availability

In-Life

LT
-— U
(AT}

82% @ BM*! availability (UK)

“Unplanned downtime led to an
I , average availability across our
'—"
| fleet of only 84% last year”

5

Performance
& Availability

US asset owner

~ Commissioning
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Challenges of Performance & Availability TWAICE

The business case after commissioning is driven by the availability, roundtrip efficiency and lifetime of a storage

Availability Roundtrip Efficiency Lifetime
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Challenges of Performance & Availability TWAICE

Get granular insights into your storage system & find where the problems are

TWAICE

System name n K 000 uom

32 Performence et
Performance Manager  sauncinganalysis  Thermal analysis

A Safety Monitoring

+ Health Analytics System balancing over time  snare of al inverter Most imbalanced inverters

+ Health Prediction By Voltage Spread By State of Charge Spread L] Jan 012024 Last month Lifetime

& Waranty Tracker Balancing Inverters Spread

& Data Explorer 54 10

08
® Reports

07
@ Model library

06

05

Inverters

Inspect

@ Collapse
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Example: LFP SoC Estimation — BMS Failure TWAICE

Example from a >400 MWh system — CASIO market

Indicators: TWAICE String Cell max SoC
o BMS SoC is jumping by more than 100 —_— 3
10%, especially at the end of the SoC
BMS SoC
ranges .
Consequences: 4
o Sudden interruption of operation 80 TWAICE String Cell
min SoC
o Revenue loss and potential penalties &
. . Q4
o Downtime due to component failures 3 TWAICE String Cell
such as inverter tripping max SoC
20
X . . .
TWAICE String Cell A14% BMS jump
BMS SoC )
L 4 min SoC
15:00 18:00 21:00 00:00 03:00 06:00 09:00 12:00

Revenue loss, penalties and reduced availability can be avoided by leveraging better State of Charge calculations which
highlight the uncertainty and errors of the BMS SoC
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TWAICE

Challenges of Safety

Avoiding the worst case scenario is at the top of mind of many ESS managers — rightly so

In-Life

US integrator

Even with proven product designs and extensive
safety testing, at the scale that storage is being
deployed, we would be naive to assume safety
incidents won’t happen.

Commissioning Performance

& Availability
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Challenges of Safety TWAICE

70 fires

Despite existing fire prevention and mitigation measures, 87% caused by battery internal
severe thermal events continue to happen - a total of c. 70 fires

are captured in EPRI database, and the number of unreported events

minor incidents can only be estimated Investigating the causes for failure we see that almost 90% of

the incidents are caused by battery internal events

Incidents can be detected and avoided

This analysis suggests that most of these incidents could have been detected and avoided with battery analytics by TWAICE
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Challenges of Safety TWAICE

Existing issues only provide the last layer of safety — early detection is required

Limits of BMS & EMS Early Detection Scale
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Challenges of Safety

Get notified of safety-critical incidents by email & view on the incident log

< TWAICE

Safety Monitoring & Analytics

Overview

12,483 01 124

© 2024 TWAICE Technologies GmbH | Privacy Policy
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Example: Different DCR peaks observed in histogram TWAICE

Example from a 400 MWh system

DC Resistance
Lowest 1815 String 4.2.2 Highest 336.6 String 24.3.2 Spread 155.1

[51)
[e:]
2

Indicators:
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o DCR shows two different
distributions in the histogram
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181 197 212 228 243 259 275 290 306 321 337

Consequences:

. FCT T s EEEEEEEET D N
O D Iffe re nt ro Ot Ca uses : 1 @® String 1.5.1 X String 1.5.3 X @® String 1.55 X I @® String2.1.3 X @ String 2.1.4 X @® String 215 X | 3% Settings v DCR X V Spreads > T Spreads X Last 12 months £% String deep dive in Data Explorer
! | !
O Con neCtOI‘ |Ssue Wlth | n i DCResistance ® Absolutevalues  Confidence Interval
inverter 2 which leads to o
higher resistance o 7 _
I W—WMWVW
o Same cell type installed in -
Mar 2023 Apr 2023 May 2023 Jun 2023 Jul 2023 Aug 2023 Sep 2023 Oct 2023 Nov 2023 Dec 2023 Jan 2024 Feb 2024

BESS, but different cell
guality, relevant for warranty
claims
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Challenges of Warranty Coverage TWAICE

In-Life

Performance
& Availability

’ Commissioning
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Challenges of Warranty Coverage TWAICE

Tracking the warranty status is not as simple as it seems

Heterogeneity Static Coverage Unclear Status & Claims
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Reduce warranty risks TWAICE

Steer your operation within warranty limits & pro-actively manage warranty cases

< TWAICE Warranty Tracker

STORAGE SYSTEM OVERVIEW

AVERAGE TEMPERATURE

26«

mw  Samsung SDI 94 Ah

1511.2020 1511.2027

STORAGE: Deme / INVERTER; Select

DEMO STORAGE

STATE OF HEALTH

CYCLES DEMO STORAGE

STATE OF CHARGE DEMO STORAGE
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Addressing the technical challenges of BESS

Performance
& Availability

Commissioning
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Leading software solutions to successfully design, validate TWAICE
and operate batteries at scale.

Team incl. battery & software engineers

UnleaSh the Full and data scientists
Potential of Offices in Munich (HQ), Chicago (US)

Onsite battery research center

Patents

M pepper (J00)  Mercedes-Benz Nobina)
%? sembcorp MN: L lAJSE NCc J gggietgltreet

mens and AES Company

Verbund jU:niz SW/Mm A TUVRheinland"

Genau. Richtig.



	Folie 1: Why software is key for safe, efficient and profitable operations of BESS.
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13: Case study: Digital Commissioning
	Folie 14
	Folie 15
	Folie 16
	Folie 17: Example: LFP SoC Estimation – BMS Failure
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22: Example: Different DCR peaks observed in histogram
	Folie 23
	Folie 24
	Folie 25
	Folie 26
	Folie 27

