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1 GENERAL

Before continuing read the instructions in this chapter carefully and be sure the instructions are fully
understood. If there arguestions after reading the instructions please consult MG Energy Systems.

Innovationin energy storage

1.1 Document history

Rev.| Date Changes Revision author
20 | 13-01-2019 | Initial document. Mark Scholten
2.1 | 24-11-2020 | Major changesText, images, added new chapters| Mark Scholten
etc.
2.2 | 11-01-2020 | - Updateschematidn Figurel. Fixed minotypos. Mark Scholten
- Removed image on page 27. This was not inten
to be there.

1.2 Terms, abbreviations, and definition

Battery cell Battery cellthe smallest building block in a battery, a chemical ur]
Cell is the bare Lithiuaton battery cell.

Battery modulejs an assembly of submodules, BM&d cooling
and outer enclosure.

Battery module

Battery stack Battery stackjs a set of multiple cells in cell cassettes constructe
one.

BMS Battery Management Systerithe BMS is the electronics that
monitors the battery cell parameters to keep it within the operatic
specifications.

CANbus Controller Area Network bu€ANbus is a standard serial dabas
that provides data communication b&een two or more devices.

Crate CRate;the current (A) used to charge/discharge the battery syste
divided by the rated amgre-hours (Ah).

EMS Energy Management Systeiflhie EMS controls all power sources
and consumers in a system.

HVIL High Voltage Interlock Loojs; a wire loop which is created for

protection of pulling cables from the battery system while in
operation. It shuts down the system when loop is not closed.

IC Integrated Circuitis a chip containing an electronics circuit;
MSDS Material Safety Data Shedg a document that lists information
relating to occupational safety and health for the use of various
substances and products.

NMEA 2000 bFridA2y It al NAYyS 9 NMED200RIyapBagud !
play communicatins standard used for connecting marine sensol
and display units within ships and boats, standardised in the IEC
611621.

PCB Printed Circuit Boards a board containing an electronic circuit;

PCBA Printed Circuit Board Assembilya board containingn electronic
circuit including passive and active components;

SoC Stateof-Chargejs the remaining capacity in a battery cell or modi
in percent (%).

SoH Stateof-Health;is a figure of merit of the condition of a battery (or

cell, or a batterypack), compared to its ideal conditions.
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2 SAFETY INSTRUCTIONS
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2.1 Safety message level definition

WARNING:
A hazardous situation which, if not avoided, could result in death or seinguy.

CAUTION:
A hazardous situation which, if not avoided, could result in minor or moderate
injury.

LIMITATION:
Alimitation to use which must be considered for safe use of the equipment

ELECTRICAL HAZARD:
The possibility of electricaisks if instructions are not followed in a proper
manner.

NOTICE:
A A potential situation which, if not avoided, could result in an undesirab
result or state.
A A practice not related to personal injury.

© B P P

2.2 User health and safety

2.2.1 General precautions
This product is designed and tested in accordance with international standards. The equipment should be
usedaccording thentendeduseonly.

f WARNING:
A battery is a permanent energy source which cannot be turned off.

ELECTRICAL HAZARD:
A Wearapplicable personal protective equipment when working on a

battery system.
A A Use insulated tools when working on a battery system.
A Make sure the localbealth and safetyegulations for working on battery
systems are followed.
A There is aisk ofelectrocution and burns when wking on higher voltage
systems withouproper protective gear and special training.
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2.2.2  Qualifications and training
The personnel responsible for the assembly, operation, inspection, and maintenance of the battery system
must ke appropriately qualified. The user company must do the following tasks:

Innovationin energy storage

Define the responsibilities and competency of all personnel working on the battery system.

Provide instruction and training.

Ensure that the contents of the operating and safieistructions have been fully understood by the

personnel.

Check the local safety rules and guidelines they have higher preference over the manufacturers
specification in case of regulatory conflicts.

A Working on higher voltages requires specific training aertification.

>\ >\ >\

>

Instructiors and training can be carried out by MG Energy Systems B.V. by order of the user company.

2.2.3 Non-compliance risks
Failure to comply with all safety precautions can result in the following conditions:

Death or serious injury due tectrical, mechanical, and chemical influences.
Environmental damage due to the leakage of dangerous materials.

Product damage.

Property damage.

Loss of all claims for damages.

p N S S N

2.2.4 Unacceptable modes of operation

The operational reliability of this productasly guaranteed when it is used as intended. The operating limits
on the identification tag and in the data sheet may not be exceeded under any circumstances. If the
identification tag is missing or worn, contact MG Energy Systems B.V. for specifictiossu

WARNING:
A The battery modules may only be used in combination with a master BMS.
(MG Master L\or MG Master HY
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3 TRANSPORBTORAGEND UNPACKING
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3.1 Transport

Thepackageand transport instructions provided by the manufacturer must be followederall
circumstances.

Notes on transport:

A Use oiginal packagingaterials

A Lithium-lon batteries are dangerous gos@énd must be
transported according to thapplicable rules.

A Transporation company and shipper must be qualified to
transport and package dangerous goods.

A The SoC during transport must B€0%.

For details on transport of this battery module see the MSDS.

CAUTION:
It is not allowed to transport, connect or operate a damagattdry.

NOTICE:

No liability can be accepted for damage during transport if the equipment is n
transported in its original packaging or if the original packaging is opened beft
the destination is reached.

NOTICE:
The SoC of the battery dglivered from factory i23k30%.

3.2 Storage
The storagenstructions provided by the manufacturer must be followed in all circumstances.

Notes on storage:

Battery module must be stored in its original packaging.

Store in a dryclean and conditionedlocation.

Local regulations for storage of dangerous goods may be applicable.

Recommended storage temperature of the battery module is between +10°25t€+

It is recommended to limithe battery chargebetween50%and 70%50C. This wilimit calendric

aging.

> > > > >

¢KS oFGGSNE Y2RdzZ SQa {2/ A& RSONBI aAy3disimthe raifgeNd & S
of the cutoff voltage.

NOTICE:
® Check the MG Master LV or MG Master HV manual for storage of a connecte
system.
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NOTICE:

Check the voltage of the stored battery module evgesr.
Whenthe battery module voltage is 24 VDCrecharging is required. Contact M(

Energy Systems for specific instrucs@md tools.

3.3 Unpacking
Follow these handling guidelines when handling pineduct to prevent damage during unpacking:

A Use care when handling the product.
A Leave protective caps and covers on the product until installation.

CAUTION:
Q Always take the local applicable standards and regulations regarding the
prevention of accidentsito account when handling the product. Be aware of th

total mass of the product and do not lift heavy objects unassisted.

3.3.1 Scope of delivery
The scope of delivery is as following:

MG HEbattery module of type as described in chapfer

Quick instructionguide.
Top ingress protection cover HE Se(mticle numberMG4000267

Replacement battery polelummy fuse)

>\ >\ >\ >\

NOTICE:
Not within the scope oflelivery:
(D A Power cables and connectors (details can be found in ch&p2ed).
A Communication cables and connectors (details can be found in chapte
6.2).
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4 GENERAL DESCRIPTION

The HE battery series is based on a high energy ddrigitymlon NMCbattery cell. This means more

energy in less weight. Thetegrated battery management system brings the highest standard on safety and
gives insight in the status of the battery. Flexibility in system configuration is created by a modular design.
On a system level voltages up to 470 V and capacity up to 72@&kvbe created.

4.1 Battery system components
MG Energy Systentsthium-lon battery system consists of the following components:

A One or moreMG HEbattery modulesof the same type
A One or moreMG Master H\br MG Master L\battery management systems; Detailstbese
battery management controllers can be found in their separate description documents;

4.2 Functional description

aDQa aeaidsSYy LKAf2a2LKe Aa G2 KIFE@S 2yS YFaAGdSN . af
battery modules which communicates witim® or more slave BMSs integrated in the Lithilon battery
module(s). The slave BMSs are monitoring the battery cell parameters like cell voltage and cell temperature
Besides monitoring, the slave BMS also controls balancing of cells based on the itngutnaster BMS.

All these parameters are send to the MG Master LV or MG Master HV via a dedicatédi<O4hich collects
all the data and monitors these parameters with different thresholds. When a parameter exceeds the
thresholdthis will first be commuicated to the user via the, separated, auxiliary @AN or the I/O
connections. If the exceeded threshdthys, the master BMS has the possibility to disconnect the batteries
from the system by opening the main contactors.

Functional and safety featured the MGLFPoattery module are:

Superiorenergy density;

Modular design;

Plug and Play installation: Automatic configuration;
Low voltage solutions: 24 V up to 96 V,

High voltage solutions: Up #60V;

RJ4%r M12 CANBuUs connector options;

D vy >y > D

MG Energy Systems B.V. | Foeke Sjoerdswei 3 | 8914 BH Leeuwarden | The Netherlands

+31 (0)58 750 89 47 | info@mgenergysystems.eu | www.mgenergysystems.eu




M G ENEtRGYSYﬁTtErZAS 0 Innovationin energy storage

4.3 Examplesystems

Different kind ofbattery system configurationsan becreatedbecause of thenodular designBattery
modules can be placed in series and parallel to create higher voltages and larger capacities.

Contact MG Energy Systems Bor.rhore informationabout possible configuratian

4.3.1 Low voltage systems

Low voltage systems up to 96 VDC are setup with the MG Master LV series. For more information about the
MG Master LV, please refer to the data sheet amhual.
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