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1. Information on these operating instructions

1. Information on these operating instructions

These operating instructions are an integral part of the Battery energy storage system and must be kept in its
immediate vicinity and accessible to personnel at all times. Furthermore, all documents listed in the appendix to
these operating instructions and the operating instructions of the component manufacturers must be observed.

Personnel must have carefully read and understood these operating instructions before starting any work.

1.1. Manufacturer

FENECON GmbH
Brunnwiesenstra8e 4
94469 Deggendorf
Germany

Phone +49 (0) 9903 6280 0
Fax +49 (0) 9903 6280 909
E-mailinfo@fenecon.de
Website: www.fenecon.de

1.2. Formal information on the operating instructions

© FENECON GmbH, 2023
All rights reserved

Reprinting, even in part, is only permitted with the permission of FENECON GmbH.

1.3. Version/revision of the operating instructions

Version/revision Change to the operating instructions Date Name

V1 Initial version 11.12.2023 FENECON GmbH
V20240125 Supplement storage versions connection AA3 25.01.2024 FENECON GmbH
2024.04.1 Revision/supplement to the instructions 10.04.2024 FENECON GmbH
2024.08.1 Revision of chapters 3 & 6 12.08.2024 FENECON GmbH

Tabelle 1. Version Revision

4179 FENECON Industrial S assembly and operating instructions
Version:2024.08.1
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1.4. Presentation conventions

1.4. Presentation conventions

This signal word indicates an imminent danger. If this danger is not avoided, it will result in death or
serious injury.

n This signal word indicates a possible danger. If this danger is not avoided, it can lead to death or serious
injury.
# This signal word indicates a potentially dangerous situation. If this dangerous situation is not avoided, it
may result in minor or moderate injury.

$ This signal word indicates actions to prevent damage to property. Observing these instructions prevents
damage to or destruction of the system.

| Supplementary information

Tabelle 2. Presentation conventions

1.5. Structure of warning notices

If observed, warnings protect against possible personal injury and damage to property and use the signal word to
classify the magnitude of the danger.

Warnings are structured according to the SAFE method:

Signal word Meaning
S Signal word (DANGER, WARNING, CAUTION or NOTE)

Type and source of danger

A Description of the hazard and the cause of the hazard

Consequence
F Description of the possible consequences for humans, animals and the environment that may result
from the hazard

Escape
Recommendations on how hazards can be avoided

Source of the danger
Possible consequences of non-compliance
- Measures for avoidance/prohibitions

FENECON Industrial S assembly and operating instructions 5/79
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1.6. Terms and abbreviations

1.6. Terms and abbreviations

The following terms and abbreviations are used in the instructions:

Term/Abbreviation Meaning

AC Alternating Current - alternating current

Accord européen relatif au transport international des marchandises dangereuses par route

ADR (European Agreement concerning the International Carriage of Dangerous Goods by Road)
BMS Battery Management System
DC Direct Current
EMS Energy Management System
FEMS FENECON Energiemanagementsystem
ESS Energy Storage System
HV High Voltage
IBN Commissioning
NAP grid connection point (GCP)
NMC Nickel-Manganese-Cobalt
PE Protective conductor
PV Photovoltaics
RCD Residual Current Device - Residual Current Device
State of Charge
SOC The available capacity in a battery, expressed as a percentage of the nominal capacity.
VDE Verband der Elektrotechnik Elektronik Informationstechnik e. V.
Widget Component of online monitoring

Tabelle 3. Terms and abbreviations

1.7. Applicable documents

All documents listed in the appendix to these operating instructions must be observed.
See 16.1 Applicable documents

1.8. Availability

Der Betreiber bewahrt diese Betriebsanleitung bzw. relevante Teile davon griffbereit in unmittelbarer Nahe zum
Produkt auf.

Bei der Abgabe des Produktes an eine andere Person gibt der Betreiber diese Betriebsanleitung an diese Persol
weiter.

6/79 FENECON Industrial S assembly and operating instructions
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2. Security
2. Security

2.1. Any other use is not an intended use

The FENECON Industrial S is a compact industrial energy storage system (power storage system) consisting
various modules. These include, in particular, efficient inverters, the FENECON Energiemanagementsystem (FEM:
and powerful batteries including thermal management. The energy storage system is used to store and supply
electrical energy and is intended for connection to the 400 V/50 Hz public power grid.

The FENECON Industrial S series is available with an inverter output of 92 or 184 kVA and a capacity of 82 or 1€
kWh.

Battery energy storage may only be used in compliance with the permissible technical data (see 3 Technical data).

Any other use is not an intended use.

2.2. Field of application

The product is intended exclusively for use in the following areas of application:

¥ Commercial use

n The device is not intended for use in residential areas and cannot ensure adequate protection
of radio reception in such environments.

FENECON Industrial S assembly and operating instructions 7/79
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2.3. Qualification of the staff

2.3. Qualification of the staff

Qualified personnel must be deployed for the intended use, installation and maintenance of the system. The area
of responsibility, competence and supervision of the personnel must be precisely regulated by the operator.

2.3.1. Elektro-Fachpersonal

Zu Elektro-Fachpersonal zahlen Personen, die
¥ are able to carry out work on electrical systems due to their technical training, experience and knowledge of
the relevant standards and regulations.

¥ have been commissioned and trained by the operator to carry out work on electrical systems and equipment of
the battery system.

¥ are familiar with how the battery system works.
¥ recognize hazards and prevent them by taking appropriate protective measures.

¥ Have access to all maintenance information.

2.3.2. Specialist personnel (refrigerant technicians)

Specialist personnel include persons who
¥ are able to carry out work on the cooling system due to their technical training, experience and knowledge of
the relevant standards and regulations.
¥ have been commissioned and trained by the operator to carry out work on the cooling system.
¥ are familiar with how the cooling system works.
¥ recognize hazards and prevent them by taking appropriate protective measures.

¥ Have access to all maintenance information.

2.3.3. Service staff

Work that goes beyond connecting the system may only be carried out by the manufacturerOs specialist personnel
Other personnel are not authorized to carry out this work.

Service personnel includes manufacturer personnel or specialist personnel instructed and authorized by FENECOLN
GmbH who must be requested by the operator to work on the Battery energy storage system (e.g. Assembly, repair,
maintenance, work on the batteries, etc.).

8/79 FENECON Industrial S assembly and operating instructions
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2.4. Safety and protective equipment

2.4. Safety and protective equipment

The safety devices must not be bypassed or switched off. Battery energy storage systems must not be operated
without or with faulty safety devices. The safety devices must always be kept within easy reach and checked
regularly

2.4.1. Safety screws

All access points to the Battery energy storage system are locked with safety screws. Access is only possible witf
special tools. Only authorized specialists may open the housing.

The panel labeled "control cabinet” may only be opened for installation. All other system panels
may only be opened when the system is enabled and by personnel authorized by the
manufacturer.

2.4.2. HV battery emergency stop switch

In emergency situations, the batteries can be switched off using the emergency stop button. The emergency stop
button must not be used to switch off the batteries normally. Battery energy storage is equipped with 1 emergency
stop button.

The emergency stop switch is located inside the Battery energy storage unit.

If required by the operator, there is the option of installing an external emergency stop switch; further information
can be found in chapter 6.6.5 Connecting the signal interface.

Pressing the emergency stop button
Pressing the emergency stop button triggers the following reaction:

¥ The HV contactors in all batteries are switched off.

Once the emergency situation has been rectified, the emergency stop button must be unlocked before the system
is switched on again.

Unlocking the emergency stop button
The emergency stop button must be unlocked before switching back on after an emergency stop has been
triggered:

Acknowledge emergency stop
The emergency stop is acknowledged at the acknowledge button on the emergency stop switch.

There is also the option of installing an external acknowledgement button; further information can be found in
chapter 6.6.5 Connecting the signal interface.

FENECON Industrial S assembly and operating instructions 9/79
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2.5. Residual risks

2.4.3. Earthing connections inside/outside

Battery energy storage has 4 earthing connections located at the bottom of the four corners. There is also a PE rall
inside the Control Cabinet for the mains-side connection. (see 6.6.2 Grid connection and 6.6.3 Connection of
additional potential equalization)

2.5. Residual risks

The product is manufactured in accordance with the current state of the art and recognized
safety principles, taking into account the relevant legal regulations.

Nevertheless, there may be hazards to persons and/or the environment when handling the
product.

No access for unauthorized persons!

There is a risk of death or serious injury due to unexpected incidents in the entire danger zone.
* Do not enter the danger zone.

* Stop all hazardous movements before entering the danger zones and secure against
restarting.

* Only authorized personnel are permitted to enter hazardous areas.

Ensure that no unauthorized persons are present in the areas.

Risk of electric shock
" Contact with live components can result in death or serious injury.
* Do not touch live components
Work on live components may only be carried out by a trained electrician.

Risk of burns

There is a risk of burns on hot cables and housing surfaces in the event of direct contact with
# uninsulated surfaces and hot media. The danger points are marked with corresponding

pictograms.

* Do not touch the danger zone.

$ This signal word indicates actions to prevent damage to property. Observing these instructions
prevents damage to or destruction of the system.

10/ 79 FENECON Industrial S assembly and operating instructions
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2.6. Safety instructions
2.6. Safety instructions

2.6.1. General information on the FENECON Industrial S Battery energy storage system

¥ The batteries may only be removed or replaced by service personnel and transported using hazardous
transportation.

¥ The current laws, regulations and standards must be observed when transporting the Battery energy storage
system (e.g. Dangerous Goods Transportation Act (GGBefG, ADR).

¥ The power storage system may only be used under the specified charging/discharging conditions (see 3
Technical data).

¥ Only use the Battery energy storage system as intended. Improper use can lead to overheating, explosion or
fire of the battery modules.

¥ Do not immerse the Battery energy storage system in water.

¥ Abstand zu Wasserquellen halten.

¥ Prevent the ingress of water when working on the power storage system.

¥ Switch off the damaged power storage system immediately and do not use it again.

¥ Modifications to the electricity storage system are prohibited.

¥ The power storage system may only be operated under the specified environmental conditions.

¥ Das Stromspeichersystem nicht mehr verwenden, wenn wahrend der Montage, des Ladens, des normalen
Betriebs und/oder der Lagerung Farbveranderungen oder mechanische Schaden festgestellt werden.

¥ Eye and skin contact with leaked electrolyte solution must be avoided. After contact with eyes or skin,
rinse/clean immediately with water and seek medical attention. Delayed treatment can cause serious damage
to health.

¥ Do not apply any mechanical force to the power storage system. The system can be damaged and short circuits
can occur, which can lead to the system overheating, exploding or catching fire.

¥ No soldering work may be carried out on the power storage system. Heat introduced during soldering can
damage the system

¥ The power storage system must not be dismantled or modified. Damage to the integrated safety mechanisms
and protective devices can lead to overheating, explosion and/or fire in the power storage system.

¥ An electricity storage system that exhibits odors and/or temperature increases, changes color and/or shape,
leaks electrolyte solution or exhibits other anomalies must be shut down immediately, otherwise it may lead to
overheating, explosion and/or fire.

¥ Do not charge the batteries in an external charger.

¥ Read the instructions for installation and operation to avoid damage due to incorrect installation/operation.
¥ The battery modules may have insufficient cell voltage after a long storage period.

¥ Do not expose the power storage system to high voltage.

¥ Set up the electricity storage system on a level and load-bearing surface.

FENECON Industrial S assembly and operating instructions 11/ 79
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2.6. Safety instructions

¥ Do not place any objects on the power storage system.

¥ The floor condition is the responsibility of the operator.

2.6.2. Installation, operation and maintenance

Always observe the following safety instructions when installing, operating or maintaining the power storage
system:

¥ Installation/maintenance work on the battery storage system and making the cable connections may only be
carried out by qualified personnel (qualified electricians).

¥ During Assembly and maintenance work on the electricity storage system, stand on dry insulating objects and
do not wear any metal objects (e.g. watches, rings and necklaces) during maintenance work/operation.

¥ Use insulated tools and wear personal protective equipment.

¥ The batteries can cause an electric shock and burns due to short-circuit currents.

¥ Do not touch two charged contacts with a potential difference.

¥ Measure the system voltage with a multimeter and ensure that the output voltage is 0 V when switched off.
¥ If an anomaly is detected, switch off the energy storage system immediately.

¥ Do not continue the maintenance work until the cause of the fault has been rectified.

12/ 79 FENECON Industrial S assembly and operating instructions
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2.7. Behavior in emergency situations

2.6.3. Fire protection

¥ The heat can cause insulation to melt and the safety ventilation to be damaged, which can lead to overheating,
explosion or fire on the battery modules.

¥ Do not heat the energy storage system.

¥ Do not expose the energy storage system to naked flames.

¥ Contact of the batteries with conductive objects (e.g. wires) is prohibited.

¥ Do not set up or use the energy storage system near naked flames, heaters or high-temperature sources.

¥ Keep the energy storage system away from sources of heat and fire, flammable, explosive and chemical
materials.

¥ Do not dispose of the battery modules in a fire due to the risk of explosion.
¥ Do not store flammable materials in the container

¥ Only use flame-retardant operating fluids and coolants

¥ Clean extraction and ventilation systems regularly

¥ Change dirty filter elements

2.7. Behavior in emergency situations

Proceed as follows in emergency situations:

1. Das Stromspeichersystem vom Netz trennen
2. Remove from the danger zone

3. Secure the danger zone

4. The responsible persons inform

5. Alert a doctor if necessary

FENECON Industrial S assembly and operating instructions 13/ 79
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2.8. Reasonably foreseeable misuse

2.8. Reasonably foreseeable misuse

All applications that do not fall within the scope of the intended use are considered misuse.
Work on live parts is generally not permitted. Electrical work may only be carried out by qualified electricians.
The following safety rules must be observed for all work on electrical components:

1. Freischalten

2. Secure against restarting

3. Determine absence of voltage

4. Earthing and short-circuiting

5. Cover or cordon off neighboring and live parts

I Non-compliance with safety rules is considered a reasonably foreseeable misuse.
Other misapplications include in particular:

¥ Improper transportation, installation, assembly or trial operation can damage the product
¥ Changes to the specified performance data, including the individual components

¥ Change or deviation of the specified connected loads

¥ Functional or structural changes

¥ Operating the product in a faulty or defective condition,

¥ Improper repairs

¥ Use by untrained persons (instruction in accordance with the operating instructions is provided by the
operator)

¥ Operation without protective devices or defective protective devices

¥ Disregarding the information in the original operating instructions

¥ Unauthorized or unauthorized access via the control unit or the network
¥ Fire, open light and smoking in the vicinity of the storage system

¥ Insufficient ventilation

¥ Unauthorized changes and actions to the storage system

¥ Private use

¥ Use as mobile energy storage

¥ Direct use in a PV system (only one AC-side Grid feed-in possible)
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2.9. Pictograms

2.9. Pictograms

Pictograms on the system indicate dangers, prohibitions and instructions. lllegible or missing pictograms must be
replaced by new ones.

Pictogram Meaning Position

Pictogram on the enclosure, and
marking of components which do not
Warning of dangerous electrical voltageclearly indicate that they contain
electrical equipment which may be the
cause of a risk of electric shock.

In the area of the earthing connections

Earth before use (e.g. on the container)

Warning of hot surface

General information warning sign

Pictogram on the housing and marking
of components that do not clearly

Battery charging hazard warning indicate that they contain electrical
equipment that may pose a battery
charging hazard

O pppe P

General prohibition sign

Pictogram on the enclosure and marking
of components that do not clearly
No naked flames; fire, naked sources ofdicate that they contain electrical
ignition and smoking prohibited equipment that may present a risk of
naked flames, fire, naked sources of
ignition and smoking

-

OO ®

/

Separate collection of electrical and

. . On the batteries
electronic equipment

Note the instructions

Use head protection

FENECON Industrial S assembly and operating instructions 15/ 79
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2.9. Pictograms

Pictogram Meaning Position

Use foot protection

Use hand protection

Tabelle 4. Pictograms
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2.10. Operating materials/equipment
2.10. Operating materials/equipment

2.10.1. Electrolyte solution of the battery modules

¥ Electrolyte solution is used in the battery modules (NMC).

¥ The electrolyte solution in the battery modules is a clear liquid and has a characteristic odor of organic
solvents.

¥ The electrolyte solution is flammable.

¥ The electrolyte solution in the battery modules is corrosive.

¥ Contact with electrolyte solution can cause severe burns to the skin and damage to the eyes.
¥ Do not inhale the vapors.

¥ If the electrolyte solution is swallowed, induce vomiting.

¥ Leave the contaminated area immediately after inhaling the vapors.

¥ After contact with skin, wash thoroughly with soap and water.

¥ After contact with eyes, rinse as soon as possible with running water for 15 minutes. " Consult a doctor

immediately.
I Further information on the electrolyte solution can be found in the manufacturerOs safety data
sheet.

2.10.2. Refrigerant of the cooling system

¥ Contains pressurized gas, may explode when heated.

¥ Protect from sunlight and store in a well-ventilated place.

¥ Rapid evaporation of the liquid can cause frostbite.

¥ Misuse or intentional inhalation can be fatal without alarming symptoms due to effects on the heart.

¥ May cause cardiac arrhythmia.

| The refrigerant used in the integrated air conditioning system is R134a.
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2.11. Notes on occupational health and safety

2.10.3. Electrical equipment

¥ Work on electrical equipment may only be carried out by qualified electricians.

¥ Maintenance work may only be carried out by trained specialist personnel (service personnel).

¥ Before starting work on the power storage system, carry out visual checks for insulation and housing damage.
¥ Regular checks for insulation and housing damage must be carried out.

¥ The system must never be operated with faulty or non-operational electrical connections.

¥ To avoid damage, lay supply lines without crushing and shearing points.

¥ Only insulated tools may be used for maintenance on uninsulated conductors and terminals.

¥ The entire energy storage system and its individual components (e.g. Inverter housing) must always be kept
locked. Only authorized personnel with appropriate training and safety instructions (e.g. service personnel)
should be allowed access.

¥ The inspection and maintenance intervals for electrical components specified by the manufacturer must be
observed.

¥ To avoid damage, lay supply lines without crushing and shearing points.
¥ If the power supply is disconnected, specially marked external circuits may still be live!

¥ Dangerous residual voltages may still be present on some equipment (e.g. inverters) with an electrical
intermediate circuit for a certain time after disconnection. Before starting work on these systems, check that
they are voltage-free.

2.11. Notes on occupational health and safety

The obligations arising from occupational health and safety must be implemented by the operator of the low-
voltage equipment.
The obligations include the following points.

¥ Provision of these operating instructions or extracts thereof to persons who carry out tasks in connection with
the product.

¥ Instruction of persons with regard to the intended use as well as the prohibited use.

¥ Instruction of persons with regard to protective equipment and supplementary protective equipment.

¥ Instruction of persons with regard to all residual risks.
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2.12. Personal protective equipment

2.12. Personal protective equipment

Depending on the work on the system, personal protective equipment must be worn:

¥ Sicherheitsschuhe

¥ Protective gloves, cut-resistant if necessary
¥ Schutzbrille

¥ Schutzhelm

2.13. Ersatz- und VerschleiSteile

The use of spare and wear parts from third-party manufacturers can lead to risks. Only original parts or spare and
wear parts approved by the manufacturer may be used. The instructions for spare parts must be observed.

$ Further information must be requested from the manufacturer

2.14. IT security

FENECON storage systems and their applications communicate and operate without an Internet connection. The
individual system components (inverters, batteries, etc.) are not directly connected to the Internet or accessible
from the Internet. Sensitive communications via the Internet are processed exclusively via certificate-based TLS
encryption.

Access to the programming levels is not barrier-free and is accessible at different levels depending on the
gualifications of the operating personnel. Safety-relevant program changes require additional verification.

FENECON processes energy data of European customers exclusively on servers in Germany and these are subject
the data protection regulations applicable in this country.

The software used is checked using automated tools and processes established during development in order to
keep it up to date and to rectify security-relevant vulnerabilities at short notice. Updates for FEMS are provided free
of charge for life.
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3. Technical data
3. Technical data

3.1. Allgemein

Product variant ISKO10

Number of Inverters

Inverter power in kVA (totah

Number of batteries 2
Nominal battery capacity in

KWh (total) 84.5
Usable battery capacity in 82

kWh (total)?

Max. Continuous phase
currentin A

Rated AC voltage in V
Rated frequency in Hz
Battery technology
Cooling medium battery

Cooling medium Inverter and
air conditioning unit

Internal lighting (operation)
Expected time-averaged
measurement surface sound
pressure level at a distance of

1 m (according to DIN EN ISO
3744: 2011-02j

Installation location

Tabelle 5. Technical data - General information

ISKO11
1
92
4
169.0
164
152

400/230V, 3P + N + PE
50
Nickel Manganese Cobalt (NMC)
R134a

Air

Min. 300 lux

65 dB(A)

Outdoor

ISK110
2

184

285

' Nominal power at nominal conditions; the actual power depends on other factors such as state of charge, ambient

temperature and cell temperatures.

2DC-side at 25 {C and 0.2 C (see warranty conditions at www.fenecon.de)

3 The actual noise exposure caused by the product depends on the ambient conditions. Therefore, the operator
must carry out further noise measurements at the installation site of the product in accordance with the BimSchG.
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3.2. Ambient conditions

3.2. Ambient conditions

The following ambient conditions must be observed during operation and storage.

Naming Value/Size
Operating or storage altitude above sea level 22000 m
Ambient temperature (operation/storage) -20 iC E +40iC

) o . 50% non-condensing (up to 90% permissible for short
Relative humidity (operation/storage) periods)

Tabelle 6. Technical data - Ambient conditions

$ The container is not suitable for installation in a marine environment.

3.3. Dimensions
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Abbildung 1. Battery energy storage with dimensions (tolerance center of gravity +- 50 mm) [in mm]
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3.3. Dimensions

Abbildung 2. Transport dimensions, Battery energy storage with transport traverses (tolerance center of gravity +- 50
mm) [in mm]

The focal points of the Industrial S variants are within the tolerances shown in Figure 1 and Figure 2.

Additional transport beams are required to transport the system, which increases the external dimensions (see
Figure 2 and section 13 Transport).

Product variant ISKO10 ISKO011 ISK110

External dimensions in mm

LxWxH 2640 x 1210 x 1875

External dimensions in mm

LxWxH incl. transport traverse 2640 x 1420 x 1875

Tabelle 7. Technical data - Dimensions
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