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Introduction Dynamic profiles Design standards

The battery systems based on lithium-ion batteries (LIB) are The definition of each application’s electric power profile for common- The standard selection for the off-road, marine and stationary
expanding. Day by day, the number of applications that integrate LIB use of non-common applications is challenging. applications is presented in this section. First of all, mention that the
increases. The most common applications have been used to define generic UN regulations (38.3, 10 and 100) are taken into account as
generic regulations that assist in defining the design specifications of Marine Application. reference. The standard selection is complementary to these three UN
the battery systems of these common application such as the UN regulations where more specific considerations are provided to these
Manual of Tests and Criteria Section 38.3 that focuses of the shipment The flatness of the sea leads to quite constant common-use electric generic regulations.
safety of battery systems, the UN regulation No. 10 that focuses on power profiles on marine applications. In this context, a whole FEETNER T
electromagnetic compatibility of the electronic components of the common-use mission profile has been developed based on the final
battery systems, and the UN regulation No. 100 Rev.3 that focuses on user operation definition, see Figure 1. The power profile consists of " Sufot Three
the specific requirements (safety, electric, thermal and mechanical) for combinations of cruise speed consumption, slow motion consumption =Y applications
the battery system in a electric vehicle context. near or inside the port, constant energy consumption at anchored LIB Safety e
moments and charge events from the grid and from diesel engines. app'T'iat'O”S
Nonetheless, there is no widely recognized, fully homogenized or 1. Full electric -> Navigation in full electric to get out of the port: LIB Safety app"C:fiinS
standardized specification transformed in regulation exclusively for duration 45 min. Three
battery systems used in non-common applications such as the 3 2. Cruising speed -> Diesel engines charge the batteries: duration E/E Safety applications
applications evaluated in BATSS European project: off-road (an 1h-3h. EN IEC 62443-(3 E/E Sfias Three
excavator), marine (a leisure boat 90ft), and stationary (a mobile 3. Full electric-> Full electric navigation in restricted area: duration and 4 Applications
energy storage system) 45 min. loT device Safety Three
. , , : : applications
4. Cruising speed -> Diesel engines charge the batteries. duration | Three
The authors made efforts to map out the standardization landscape 1h-3h. E/E Electric sispliesions
focusing on three non-common LIB applications: off-road, marine and 5. Enjoy time -> Ship is moored and powered only by battery: £/ - Three
: T : : . : : : = ectric .
stationary applications. This poster provides a list of interesting duration 6h-12h. applications
standards to design battery systems for these three applications as well 6. Cruising speed -> Diesel engines charge the batteries: duration DSC/_?(; & Electric IT_h”f_e
as a representative electric power profile for each of these applications. 1h-3h. Wite R
7. Full electric -> Navigation in full electric to get into the port and DC/DC et soplieaitons
mooring operation: duration 45 min. A t e Three
8. Charge -> Shore connection for recharging: duration 12 h. = AL erma applications
: Three
Non-common applications m =/ Mechanical applications
: C - 27:2009 ny system echanica applications
The present study examines the standardization of systems and 150f Off-road &
components for lithium-ion batteries (LIB) developed for three 100 - | E/E Safety Marine
specialized applications explored in the BATSS European project: off- ol m B Safet Off-road &
road (excavator), marine (90ft leisure boat), and stationary (mobile 3 Y Marine
energy storage system). Each application features stringent g’ ] EI/E ga:ety Mar!ne
requirements defined by the end user. Sor CISPR 3;929 atety arine
-2-(1 . .
100+ - E/E Electric Marine
Marine Application. 50} . 1SO0 20653 E/E Mechanical Marine
CEN ISO/TR
-200 - . = . E/E Safet Off-road
The battery pack is designed for a leisure maritime boat of 90 feet. The ’ R — ” i 22100 ’
design must focus on providing a cycle life above 3500 cycles, fast Figure 4: Marine use case electric profile '3213:::;‘82323 o Thermal e
charging capability above 2C and 700V voltage platform with a f 94052
volumetric energy density of at least 230 WhiL. E/E S T—— Off-road
Off-road Application LIB Mechanical Off-road
3 ' VDE-AR-E 2510- .
| : 50 LIB Safety Stationary
ﬁa’ﬁ:- T The representative electric power profile for the off-road application
' S gathers the excavator dynamic energy consumption provided by a

( /ﬂ——i
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\ —— manufacturer of electric excavators, see Figure 2. The power profile

consists of the reduced traction movements of the excavator and
continuous movement of the excavator shovel.

Conclusions

The generated standard list shows that there are several universal

= ! 1 1 ' ! ! standards to design the different components and systems inside a
Off-road Application. 60 J battery system for the evaluated applications. The generated list also

| | shows that there are some specific standards addressing specific
requirements of these uncommon applications, however there is still
need of further standardization for uncommon applications in terms of
mechanical and thermal aspects. This poster aims to assist with
regulation definition by identifying the already available standards that
- can respond to the specific requirements of these three uncommon
applications and show potential standardization activity.

Figure 1: Marine application’s vessel.
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The battery pack is designed for heavy-duty off-road excavators. The

design must focus on providing a volumetric energy density of at least
215 Wh/L, a charging capability above 1C, 400V platform and a cycle
life around 2500 cycles.
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Figure 5: Off-road use case electric profile. ACknOWIngeme nts
Stationarv Aoplication This project has received funding from the European Union’s Horizon
ationary Appiication. Europe re-search and innovation program under grant agreement No
. . . . . 101103821. Views and opinions expressed are, however, those of the
S N The representative eIeptnc POWET profile for the stationary appllcatlon author(s) only and do not necessarily reflect those of the European
s Do e shows the use of a typllcal mobile energy storage system. facilitated by Union or CINEA. Neither the European Union nor the granting authority
Stationary Application. a n?anufact.urer of mobile energy storage systgms, see Flg 3. The can be held responsible for them..
The battery pack is designed for a mobile energy storage system. The typical profile over several hours has low requirements in terms of
design is customized to allocate the designed battery packs for the off- power mainly ranging between 4 to 10kW, meaning C-rates between
road application. The application must focus on providing a 650V <0.1 up to <0.2C. nggsgagyl}:iin
platform, volumetric energy density of at least 170 Wh/L, a charging
capability above 1C and a cycle life around 3500 cycles. '° | | | | | ' | |
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Figure 6: Stationary use case electric profile. SebaSt|an, GIPUZkOa

Figure 3: Stationary application’s vessel.
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