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(C) 2025 Solar Energy Resources

Through Performance ar

US 2?2 TWAICE, the leading
analytics software, and Element Materials
Technology ("Element"), a global Iead
inspection, and certificatior vices,
announced a strategic 22?2

An aging model uses mathematical descriptions of
relevant processes that predicts the degradation of
lithium-ion batteries over time. It captures the effects
of various factors, such as temperature, state of
charge, and cycling patterns, on battery life and
performance. Aging models typically consider
capacity fade and increased internal resistance as
primary indicators of ???

TWICE provides predictive analytics software that
optimizes the development and operation of
lithium-ion batteries. TWAICE's core technology is
the digital twin ??? software that combines deep
battery knowledge and artificial intelligence to
determine the condition and predict battery aging
and performance.
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ST KITTS AND NEVIS TWAICE SOLAR
BATTERY ANALYTICS PLATFORM

Join our product webinar and learn what's new with
TWAICE Energy Analytics ???? Battery Analytics
Platform. Battery Research Center. Battery Quick
Check. Industries. E-Mobility. Automotive OEM.
Heavy Duty & Bus OEM. Fleet Operator. Energy

Storage Systems. Energy Storage Integrator.

Without access to reliable and precise information

on battery health, these vital decisions are made
based on guesswork or imprecise battery data. In
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this whitepaper, we discuss the core challenges
caused by battery aging, how these affect aftersales
departments across the industry, and how battery
analytics can help OEMs overcome these
challenges.

Track your battery warranty contracts accurately.
TWAICE combines your warranty contract data with
real-life data from your e-vehicle fleets to provide
you with automatic warranty tracking. Lower your

exposure to warranty risk, and confidently manage
??7?
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ST KITTS AND NEVIS TWAICE SOLAR
BATTERY ANALYTICS PLATFORM

TWAICE Analytics platform can consume all BESS
data and analytics can be expanded on HVAC and
Inverters. This is especially relevant for availability

as well as safety investigations. Battery analytics in
general and the TWAICE ???

A centralized cloud-based analytics platform can
provide battery health data in real-time. Data from
multiple locations across the globe can be analyzed
with powerful Al tools. In this way, dedicated energy
storage health analytics software can deliver
detailed root-cause analysis and provide more
detailed insights into predicted aging behavior.

Uniquely combining deep battery expert knowledge
and artificial intelligence on a scalable battery
analytics platform, TWAICE generates actionable
insights at every step of the battery lifecycle. In
addition to enabling TWAICE products, ???
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ST KITTS AND NEVIS TWAICE SOLAR
BATTERY ANALYTICS PLATFORM

A type of rechargeable battery in which lithium ions
move from the negative electrode to the positive
electrode during discharging and back again during
charging .They are commonly used in mobile
phones, laptops, electric vehicles, and grid-scale
energy storage due to their comparatively high
energy density and lightweight characteristics.
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Uniquely combining deep battery expert knowledge
and artificial intelligence on a scalable analytics
platform, TWAICE generates actionable insights at
every step of the battery lifecycle. In addition to
EE— enabling TWAICE products, the analytics ???
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A cycle is defined as the moment when the cell
returns to the starting point after undergoing a
charge and discharge process that involved both the
upper and lower cut-off voltage limits as defined by
the operation. Since except during cell testing
(especially cell aging testing), a cycle is rarely seen,
the driving profile is often characterized using
equivalent full cycles:
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ST KITTS AND NEVIS TWAICE SOLAR
BATTERY ANALYTICS PLATFORM

Leverage the TWAICE Al platform to analyze,
monitor, and forecast battery performance and
safety for individual vehicles or entire fleets.
TWAICE Whitepapers. Battery analytics adoption in
energy storage systems (ESS) is rapidly increasing.
In this document, we provide ready-to-use text that
can be assimilated into requests for proposals

Uniquely combining deep battery expert knowledge
and artificial intelligence on a scalable analytics
platform, TWAICE generates actionable insights at
every step of the battery lifecycle. In addition to
enabling TWAICE products, the analytics platform is
a launchpad for customer and partner solutions,
leveraging an entire ecosystem of market

Battery modeling involves the creation of
mathematical representations of lithium-ion batteries
using fundamental descriptions from physics,
chemistry, and thermodynamics to predict their
performance, behavior, and degradation. These
models help engineers in various ways, among
others are the enhanced design of battery
management systems, optimize charging ???
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BATTERY ANALYTICS PLATFORM

The TWAICE Battery Analytics Platform is a
;;H | = convergence of deep battery knowledge, artificial
WIII : intelligence (Al), scalable cloud software, and
’ real-life battery data. It creates a single source of
' truth for how batteries should be effectively
developed and ???

BB

Get reliable data on battery health through remote

———
i l L monitoring and battery analytics to manage your
| siv L batteries efficiently and increase their lifetime.
% ” T S Anomalies and trends can be detected early to
‘ avoid costly breakdowns and increase customer
satisfaction.

Create battery energy storage systems that fulfil the
needs of customers. Develop suitable storage
systems that can be sold at competitive prices, and
support customers in gaining the maximum value
out of their storage systems by providing key battery
health and performance insights throughout the
battery's lifetime.
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TWAICE Technologies GmbH.
Joseph-Dollinger-Bogen 26 80807 M?nchen.
Phone: +49 (0) 89 997 324 58. Email:
contact[at]twaice Represented by: Dr. Stephan Rohr
& Dr. Michael Baumann Register Entry: Court:
Amtsgericht M?nchen Register Nr.: HRB 241903.
VAT-ID: VAT-ID following ?27a DE 319410966
Disclaimer

The TWAICE Battery Analytics Platform is a
convergence of deep battery knowledge, Atrtificial
Intelligence (Al), scalable cloud software, and real
life battery data. It creates single source of truth for
how batteries should be effectively ???

De-risk deployment of your energy storage systems
with TWAICE Digital Commissioning. Get a
standardized overview of the BESS status at
beginning of life that can be used as a basis for
asset management long term. Identify and fix
anomalies that regular on-site commissioning
cannot identify to lay the basis for safe and reliable
operation.
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Be on the safe side with TWAICE safety monitoring
& analytics. Find out about short- and long-term
risks to your batteries via a dashboard or get
notifications to prevent system failures. Conduct
in-depth root cause analysis and benefit ??7?

It is generally defined as the ratio of the current
capacity to the initial capacity. SoH is generally
defined with capacities (SOHc). However, SoH can
also be defined in terms of resistance increase
(SOHr) or it can be based on the available energy
compared to the initial energy (SOHe). It is also
seen that SoH is sometimes scaled between 0 and
1, where 1is a new cell and 0 is ???

TWAICE battery models use a coupled
electric-thermal-aging model to ensure that the
battery cell's behavior is considered in the most
holistic way possible. It can be considered a
combination of an ECM (equivalent-circuit-model)
and a physics-informed SE (semi-empirical) model.
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A BMS is an electronic system that monitors and
manages the performance of a battery pack protects
the battery from operating outside its safe voltage,
temperature, and current limits, ensuring optimal
performance and longevity. A BMS also provides
critical information on the battery's state of charge,
state of health, and other performance parameters.

The use of cloud computing to collect, store, and
analyze battery data, enabling remote monitoring
and management. Compared to the usual battery
management system (BMS), battery analytics
software can detect trends and anomalies early to
avoid breakdowns analyzing historical data, the
software gives you deeper insights into relevant
KPIs than a BMS, ???

Batteries comprise up to 50% of the total vehicle
costs ??7?translating into to over 1 million ??? asset
value for every 100 vehicles. Generate the

SUPPORT REAL-TIME ONLINE
MONITORING OF SYSTEM STATUS

maximum value out of your batteries by leveraging
TWAICE battery analytics, which enables you to
reduce the costs of battery system design and
F"'""WW"";;; extend battery lifetime.
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