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Legal Provisions

All the information in this document is the property of iCS. No part of this document could be
reproduced in any way for business use.

iCS makes no representations or warranties express or implied, with respect to this document or
any of the equipment and/or software it may describe, including (with no limitation) any implied
warranties of utility, merchantability, or fitness for any particular purpose. All such representations
or warranties are expressly disclaimed. Neither iCS nor its distributors or dealers shall be liable for
any indirect, incidental, or consequential damages under any circumstances.

This document does not replace and is not intended to replace any local, state, provincial, federal,
or national laws, regulations, or codes applicable to the installation, electrical safety, and use of
the battery system. iCS assumes no responsibility for the compliance or noncompliance with such
laws or codes in connection with the installation of the battery system.

Specifications are subject to change without notice. Every effort has been made to make this
document is complete, accurate, and up to date. However, iCS may need to make some
improvements under certain circumstances without advance notice.

iCS shall not be responsible for any loss caused by this document, including, but not limited to,
omissions errors, typographical errors, arithmetical errors, or listing errors in this document. All

trademarks are recognized.

U_



Content

Y- T o oYV T T3 2
1. Product and Documentation Information .............cc.cccooiiiiiiiiii e 5
1.1 Version Number and Applicable Information.............ccccccoeeiiiiiini e, 5

1.2 Qualifications to Perform INSErUCTIONS...........uuuiiiiiiiiiiiieeee et eeeveeee e e eeeeees 5

13 SCOPIE ...ttt ettt ettt et e et eeeeeeeee et eaeeeaeeeeeaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaans 5

14 Labels and technical terms that may be involved in this document......................... 6
1AL LADRIS e st sttt b e st e s be e enee e 6

1.4.2 TEChNICAI TEIMS <.ttt ettt st e st e bt e s bt e e bt e e sbeeeneeenneeenne 7

Y- ¥ = 4V 8
2.1 INEENAEA USE.... ..ottt sttt sttt et s be e e st e e nneeenaes 8

2.2 IMPORTANT SAFETY INSTRUCTIONS .......coiiiiiiiiiieniee ettt 9
2.2.1 Battery Modules Handling and Storage GUide........ccccevvcuveeeevieeeicciee e, 9

2.2.2  Firefighting IMEASUIES .......uiieiiiee ettt e s e e e saee e e srae e e enes 9

2.2.3  WarNiNg MESSAEES ..ceeuuurrrireeitiriiiiiteteeesssiriteeeeeessssrtreeeessssssbsteeeesssssssseseeeessssnnsnes 9
Description of Lithium Battery System ...........c..coo i 10
3.1 Lithium Battery System FUNCLION ..............cooooiiiiiiie e 10

3.2 Composition of Lithium Battery System ............ccccoveiviiie e, 10

Y 11T 4 T=T oL T RS SSN 11
DL INSTAllAtioN ... e et 13
5.1 Installation ReQUIrEMENLS ..............ooeiiiiiiiiiiee et e e eee e s s nee e e e sneee e e e 13
5.1.1. Requirements for Installation Personnel .......ccccceevecieericceeeccciee e 13

5.1.2  Installation TOOIS REQUITEM.......c.eeeieeeeiieieiiii et 13

5.1.3 Installation Position REQUIrEMENTS ......cccccueeiiicieie e 13

5.1.4  Protection ReQUIrEMENTS ....ccovivuiiiiiieiiiriiireee e essiriree et e e e e s s sibrne e e e e s ssaees 13

5.2 INSTAllation SEEPS .......oooceieee e e 14
5.2.1 Remove the body and the outer cover from the package and place the body

upright. Remove the outer cover from the body. ......cccceeveiviiieiiei e, 14

5.2.4 Ground Mounting Of One Battery Module .........cceevveieiiciii e, 16

5.2.3 Wall Mounting Of One Battery Module ...........ooocveerieiieiiceeecee e, 18

5.2.5 Parallel Setup INStallation.........ccoccuieeiiciiieccee e 20

5.2.2  DIP Switch Settings (For both series and parallel version)........ccccccceevveerveennnen. 22

5.2.3 Install Communication Cable For 1 Battery Module to Inverter........................ 23

5.2.4 Install Communication Between Modules (Only required for parallel version) 26
5.2.6 Power Connection To Inverter (Require for both stand-alone and parallel

VEISIONS). 1o iureeeeetreeeietreeeeeitteeeeetbeeeesbaeeeesseeeeasseeeeasaaeeesasbesesasbasesssseseeassasesansseeeesseeesnsseeas 27

5.2.7 Power Connection Between Batteries (Only required for parallel setup) ......... 28

5.2.8  InStall The OULEr COVEN ....coeiuiieiiieiiieeee ettt ettt 29

6. Operation and TroubleshOOtINg..............oooiiiiiii i 30
(o3 B = T ] o 0T e 1T = 4 o Y o J RSP 30

6.2 ShutdoWn OPEeration ..............ooociiiiiii i e e e 30

6.3 LG VA0 =T - 1 4 T o PR 31

6.4 Fault Definitions ..........c.oooiiiiiiiii e 34

U



TroUBIESNOOLING.......cceeeee e e e e et e e e e e e s aaaaeeeeeeennnnnaes 35
7.1 The start-up switch light is red when poweron.............ccocceeeiiiiiiiiie e 35
7.2 The start-up switch light is red when standby................cccccciiiiii e, 35
7.2.1 Protected (OT/UT) (temperature protection).....c.ccoeeeeereeereeveeereeeereeereeeveeeneees 35
7.2.2 PrOTECLEA (UV)uueie ettt ettt et er e e e etae e e etae e e s eabae e e sbaeeesenbaeeennneeeenn 35
7.3 The start-up switch light is red when charging................cccoooiiiiiiii e, 35
7.3.1 Protected (OT/UT) (temperature protection).......c.coeeeeereeereeveeeeeeeveeeveeeveeeneeas 35
7.4 The start-up switch light is red when discharging ...............cccccccoi i, 35
7.4.1 Protected (DOC) (over current proteCtion) .........cceeeeeereeeeiereeeenireeeeesreeeesveeeeeneens 35
7.4.2 Protected (OT/UT) (temperature protection).....c..coeeeeereeereeeeeerneeereeeveeeveeeneees 35

U_



1. Product and Documentation Information

1.1 Version Number and Applicable Information
This document is valid for the ICSESS1-5kWh
1.2 Qualifications to Perform Instructions

The instructions in this document may only be performed by qualified persons who must have the
following skills:

¢ Knowledge of how a battery works and operates.

¢ Knowledge of how an inverter works and operates.

¢ Knowledge of, and adherence to the locally applicable connection requirements, standards, and
directives.

¢ Knowledge of, and adherence to this document and the associated system documentation,
including all safety instructions.

¢ Training in dealing with the hazards associated with the installation and operation of electrical
equipment and batteries.

¢ Training in the installation and commissioning of electrical equipment Failure to do so will make
any manufacturer's warranty, guarantee or liability null, and void unless you can prove that the

damage was not due to non-compliance.

1.3 Scope

This document contains safety information and instructions, scope of delivery, battery system
overview, installation, electrical connection, commissioning, operation, decommissioning,
extension, troubleshooting, maintenance and storage of the battery system, technical parameters
and contact information. Please finish reading this document before taking any actions on the

battery system.
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1.4 Labels and technical terms that may be involved in this document
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1.4.1 Labels
Label Explanation
.6 Please read the manual carefully before operation and operate according to the

instructions in this manual

@®

This symbol indicates the position to connect a grounding conductor.

&9

Keep the battery modules away from open flame or ignition sources.

Keep the battery modules away from children.

+
0

Make sure that the battery polarity is connected correctly.

The voltage of this battery pack is strong enough to cause electric shock.

Danger area.

The battery pack may leak corrosive electrolyte.

The system complies with the requirements of the applicable EU directives.

=m B>

This side up.

-
.
.
-

)

Keep dry.

=

WEEE designation
Do not dispose of the system together with the household waste but in accordance
with the disposal regulations for electronic waste applicable at the installation site.

CS



intelligent charging systeme

1.4.2 Technical Terms

Battery Pack Complete battery system - includes cells and BMS

Battery management unit

Standby The system is standby for order from inverter

Discharging Battery is discharging

Protected (OV) Over voltage protection

Protected (DOC) Over current protection

Protected Under protection mode




2. Safety

2.1 Intended Use

ICSESS1-5kWh is for residential use and works with a photovoltaic system. It is a 51.2V LFP battery
storage system with integrated battery management system. ICSESS1-5kWh will store surplus
renewable energy inside the battery and discharge the battery to supply power to local loads when
renewable energy is not enough. ICSESS1-5kWh must only be used as stationary equipment.
ICSESS1-5kWh is suitable for indoor and outdoor use under the conditions mentioned. ICSESS1—
5kWh must only be operated in connection with a compatible inverter. ICSESS1-5kWh is not
suitable for supplying life-sustaining medical devices. Please ensure that no personal injury will
occur due to the power outage of the battery system. Alterations to the battery system, e.g.,
changes or modifications, are not allowed unless the written permission is received from iCS.
Unauthorized alterations will void the guarantee and warranty claims. iCS shall not be held liable

for any damage caused by such changes.

@%
=

Load
h Z +)—£H
Solar Panel Hybrid Inverter Meter Grid

Energy Storage System
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2.2 IMPORTANT SAFETY INSTRUCTIONS

The battery system has been designed and tested in accordance with international safety
requirements. However, in order to prevent personal injury, property damage and ensure long-
term operation of the battery system, please do read this section carefully and always observe all

safety information.
2.2.1 Battery Modules Handling and Storage Guide

e The battery modules and its components should be protected from damage when transporting
and handling.

e Do not give impact, pull, drag, or step on the battery modules.

o Do notinsert unrelated objects into any parts of the battery modules.

o Do not expose the battery modules to strong oxidizers.

e Do not short circuit the battery modules.

e The battery modules cannot be stored at high temperatures (more than 50°C).

e The battery modules cannot be stored directly under the sun.

e The battery modules cannot be stored in a high humidity environment.

o Do not use the battery modules if it is defective, appears cracked, broken or otherwise
damaged, or fails to operate.

e Do not attempt to open, disassemble, repair, tamper with, or modify the battery modules.

e The battery modules are not user serviceable.

e Do not use cleaning solvents to clean the battery modules.

2.2.2 Firefighting Measures

The ICSESS1-5kWh contains a fire suppression system, however the battery modules can still catch
fire if the property is on fire. In case of a fire, please make sure that an ABC or carbon dioxide
extinguisher is nearby. Water cannot be used to extinguish the fire.

2.2.3 Warning Messages

Warning Signs Alarm information and prompt

Contact with live parts and cables will cause electric shock, death or
ADANGER
casualties. Please carry out good electrical protection.

A Lithium battery has polarity. Please pay attention to the polarity when
CAUTION

connecting the circuit.

The weight of lithium battery is large. Please fully consider the weight of
ANOTICE

battery during installation and handling

9
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Description of Lithium Battery System

3.1 Lithium Battery System Function

The lithium battery BMS uses the lithium battery as the energy storage element. It adopts
advanced energy storage management algorithm, monitors the voltage, temperature, total voltage,
and total current of each lithium battery in real time. The BMS manages the charging circuit
according to the algorithm strategy, and independently equalizes the voltage to make the lithium
battery in the best working state and prolong the service life. It has the characteristics of strong
stability, good reliability, and high efficiency.

3.2 Composition of Lithium Battery System

Power-on switch (with LED light)

Waterproof protection cover

LCD Screen

Navigation Buttons

Power Connection Area

Main Body

QMM O|O|w|>

Outer Cover

10
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3. Shipment List

e  Lithium battery system main body

L1 a [1] o

0 ol
1@ o m ]
| NN I Ll

. Outer cover

11
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Parts list (specific quantity varies according to selection)

I

Parts Name Quantity Parts Name Quantity
Internet cable
1 Screw 6
port gland
ﬁ M6 Expansion
screw & screw 10 Wall holders 4
& anchor
& Power cable
Stand holders 4 ™ A o~ connector 4
2 (Quick plug)
3
Mounting
2 Top plate 1
bracket

12



5. Installation

5.1 Installation Requirements

5.1.1.

5.1.2

Network Wire Clamp

-

Wire Stripper

5.1.3

5.14

Requirements for Installation Personnel
The same qualifications as mentioned in this manual (1.2).

Installation Tools Required

—_—rr S N
.h s
) \\\\ e
¢ O N
3 S Ny
St
Pen Phillips Screwdriver Bit Torque Wrench Cylinder Screwdriver level

e
N L ———=1e
= ©
Crimping Plier Wrench Tape Measure Drill Knife

Installation Position Requirements

A solid support surface must be available (e.g., concrete or masonry).

The installation location must be inaccessible to children.

The installation location must be suitable for the weight and dimensions of the battery
system.

The installation location must not be exposed to direct sunlight.

The installation location must not be close to a fire.

The altitude of the installation location should be less than 3000m.

The ambient temperature should be between -10°C and +50°C.

The ambient humidity should be between 5-95%.

Protection Requirements

Please wear safety equipment when installing the battery system.

13



5.2

5.2.1

Installation Steps

Remove the body and the outer cover from the package and place the body upright.

Remove the outer cover from the body.

Use a Phillips screwdriver to remove the screws from the outer cover.

Placing both hands firmly on both sides of the outer cover, slowly pull towards you to

separatee the top half of the cover from the battery.

14

ﬂ



Placing both hands firmly on both sides of the outer cover, slowly pull with upwards to

remove the cover.

Slowly pull until the whole cover separates from the body.

15



5.2.4 Ground Mounting of One Battery Module

Follow the below instructions to mount 1 battery module which is to be installed on the ground
against the wall.
1. Using a level, ensure the ground is perfectly horizontal, if it is not, you may wish to wall
mount.
2. Select a suitable location to install the module, using the included drill template with the
printed side facing you place the template against the wall with the lower edge of the
template touching the ground.

2 3 4
+ + +

THISWAYUP 4%

holes 1-10 for wall-mounted only
holes A-D for floor-mounted only

4o

+ +#  Cut off for modules that are not touching the ground ~ # &

3. Mark holes on the wall at positions A, B, C, D as shown on the drill template. Remove the

drill template and drill holes of at least 65mm deep and install the expansion screws.

=
-

A— : ? : : =B

THISWAYUP 4+

holes 1-10 for wall-mounted only
holes A-D for floor-mounted only

.

O
I,
.

O

& # _ Cut off for modules that are not touching the ground  # +

234.9

190
™
eS
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4. Take the four stand holders. The left stand holders have an irregular shape while the right
stand holders have an L shape. Fix the stand holders correctly on both sides of the battery

module with a screwdriver.

[a ¥ o]

- = -

f [ 4]
—[j. B

I ) o]

LN I ml1

5. Align the four stand holders with the expansion screws, tighten the expansion screws until

the battery module is secure.

17
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5.2.3 Wall Mounting of One Battery Module
Follow the below instructions to mount 1 battery module which is to be wall mounted.

1. After selecting a suitable height, draw a horizontal line along on the wall where you wish

the bottom of the module to be. Use the level to make sure to line is horizontal.

2. Align the drill template to the horizontal line and make sure that it does not move.

>
4w

H 3 H H

THISWAYUP ¢

holes 1-10 for wall-mounted onty
holes A-D for floor-mounted only

=
-
™
H

+o

/ ~ ¥ Gutoftformoduiesthatare not uching e gound. .~
3. Mark the number 1 - 10 holes on the wall according to the drill template. Drill those holes
to at least 65mm deep with a drilling machine and install the expansion screws. Minimum
of 6 holes are required as shown on the photo below. If it is not secure enough, you can

drill all 10 holes as marked.

18



4.

bracket should be facing the wall and the hook is at the bottom.

Install the mounting bracket according to the image below. The flat side of the mounting

B Fal n .
2 JA AN b
232 232

5. Take the four wall holders. The left and right holders are different and the side with a

crevice is always facing down.

1.

]
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5.2.5 Parallel Setup Installation

When fitting multiple battery modules, it is recommended to stack the modules vertically (no more
than three per vertical group). You should place them on a solid and flat foundation. When the
installation requires more than three battery modules then you should separate the modules to
ensure that each group doesn’t go higher than three high.

1. Put the first drill template on the wall with the lower edge of the template touching the
ground. On the second template, cut off the bottom part as indicated on the template.
Align the lower edge of the second drill template to the upper edge of the first drill

template, if there is a first module then repeat the steps.

' 1 y I
+ 3 + 3

-

THISWAYUP 4

hoies 1-10 for wall-mounted caty
hkes A0 for floor-mounied anty

i3 1 1 . [} L}

]
+ H + H +

THISWAYUP ¢+

hacles 1-10 for walbmounted only
hales A-D for floor-mounted cely

+a

4~ " 3" " Cutalfifor medules that are not touching the ground _ +— — #

20



234.5mm

242.5mm

234.5mm

190mm

Mark holes on the wall at positions A, B, C, D as shown on the drill template. Remove the

drill template and drill holes of at least 65mm deep and install the expansion screws.

2.

H|_r"| -". ML‘I
— ' i3
—t 2

o —¢ o
1 5]
—t g

e —

T S e

Other installation steps are the same as the stand-alone version shown above.

21




5.2.2  DIP Switch Settings (For both series and parallel version).

When connecting multiple battery modules in parallel it is important to address each battery using
the DIP switches.

Ignore the DIP switch label and follow the instructions below.

Address DIP switch: Use a 4-digit binary DIP switch for setting address assignment for extended
modules, 1, 2, 3, 4 from left to right, with DIP code 1 being the highest and 4 being the lowest.

In the case of parallel connection of multiple modules, it is necessary to configure the address of
each module first, and it is not possible for any of the modules to have the same address.

8421
LN I:
The dialing code is in BCD code format, address 0 is defined as i (down is OFF state, up is
8421
e
ON state), address 1 is defined as 2+l address 2 is defined as ~“ ' and so on for other

addresses. For address 3, you would put down both 1 & 2, address 5 would be 1&4, etc.

22
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ICS

5.2.3 Install Communication Cable For 1 Battery Module to Inverter

1. Remove the screws of the waterproof cover of the communication interface on the side

of the body with a screwdriver.

3. Install the gland cover and sealing rubber as shown in the figure below.

23
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intalligent charging systems

1. Getthe main part of the gland through the network cable and tighten the gland as shown
in the figure, paying attention to leaving enough length for the network cable.

=

»

2. Get the network cable through the round hole on the bottom side of the waterproof
protection cover and tighten the sealing ring.

3. Plug the network cable into the CAN&RS485 port.

b > '\."%g,_
(7>
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4.

5.

Install back the waterproof protection cover of the communication interface on the side
of the machine body.

25



5.2.4 Install Communication Between Modules (Only required for parallel version)

Plug one end of the network cable into LINK2 socket of the first module and the other

end into the LINK1 socket of the second module and turn the DIP switch of the second
module to 2.

T

~og
=t
||t (T

L = |

2. Ifthereis a third module, plug one end of the network cable into the LINK2 socket of the

secondary module and the other end into port LINK1 of the third module and turn the
DIP switch of the third module to 3.

If you have more modules, repeat the second step and make sure the DIP switch address
increases in sequence.

26




5.2.6

1.

2.

Power Connection to Inverter (Require for both stand-alone and parallel versions).

Insert the red end of the quick plug power cable connector into the upper red socket and
connect the other end to the positive pole of the hybrid inverter.

Insert the black end of the quick plug power cable connector into the upper black socket,
connect the other end to the hybrid inverter negative pole, and cover the remaining

sockets with plastic sleeves.

27



5.2.7

Power Connection Between Batteries (Only required for parallel setup)

Use the quick plug power cable connector with red heads, insert one end into the second
red socket of the first module, and the other end is inserted into the first red socket of the

second module.
Use the quick plug power cable connector (wire B) with black heads, insert one end into
the second black socket of the first module, and the other end is inserted into the first

black socket of the second module.

If there are multiple systems in parallel, please repeat the above two steps until the end.

Cover the remaining interfaces with plastic sleeves.

@ a
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systems

Install The Outer Cover

5.2.8

Align the buckle under the cover to the hole, and slowly force to put it in place.

1.

Slowly push forward to put in place all the other buckles.

2.

Put back all the screws.

3.

29



6. Operation and Troubleshooting

6.1 Startup Operation

Press the ‘Power on Switch’.
After the self-check is completed successfully, the light will quickly switch to green and remain on
for a long time. This means the battery has entered standby mode and ready for operation.

If there is an error during self-check, the light will turn red and remain on for a long time. Please

check on the screen for error information and carry-on troubleshooting.

6.2 Shutdown Operation

Press the startup switch above the screen, the switch will rebound, and the light will go out.

30



6.3 Key Operation

After startup, “Welcome Back” is shown on the screen.

Welcome Back

The main page of the system will then be shown on the screen. This screen show: State of Charge
(SOC), Current Temperature (temp), System Status (standby, charging, discharging, protected, etc.).

SOC

60%

temp

24°C standby

Press any key under the current page to enter the directory page.

» System Status
Cell Voltage
Cell Temperature

Module No: 6
System Voltage: 55.7V
System Current: 50.0A

31



ICS

Press UP or DOWN on the current page to enter the battery information page.

LFP-16S100Ah-100A-50

SOC: 100%

Temperature: 21°C

Status: Standby

System Status
» Cell Voltage

Cell Temperature

Use UP and DOWN key to navigate. Press ENTER to select Cell Voltage to enter the Cell Voltage
page.

1:3327 2:3327 3:3327
4:3327 5:3327 6:3327
7:3327 8:3327 9:3327

This page displays the battery voltage and key definitions for sections 1-9. Press the @ key to view
the cell voltage information on the next page, press the @ key to view the cell voltage information

on the previous page.

10:3327 11:3327 12:3327

13:3327 14:3327 15:3327
16:3327

32
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Press BACK to return to the directory page. Use UP and DOWN key to navigate. Press ENTER to

select Cell Temperature to enter the Cell Temperature page.

System Status
Cell Voltage

» Cell Temperature

Down

PCB Temp:31°C
Cell Temp:
28 °C 28 °C 28°C 28°C

Press @ to return to the main page.

33



6.4 Fault Definitions

Status Indicator Light Display
Shutdown / Sleep mode OFF OFF
Normal
Standby
Standby mode ol
Protected
Normal
Charging
Notice
Charging
Overvoltage protection
Charging Protected (UV)
Temperature protection
Protected (OT/UT)
Overcurrent limit
Lmt Charging
normal
Discharging
Notice
Discharging
Undervoltage protection Protected (UV)
Discharging
Temperature protection Protected (OT/UT)
Discharge overcurrent Discharging
alarm
Overcurrent protection Protected (DOC)




7. Troubleshooting

If the start-up switch turns red, an error occurred. Troubleshooting operation is as followed. Please
do not open the main body yourself as this can cause serious harm and will void all warranty
provided.

7.1 The start-up switch light is red when power on

Generally, it is caused by failure of the temperature sensor of the panel. Please observe the status
information on the screen. If it prompts Protected (OT/UT), please switch to the temperature page
to observe whether the four temperatures are positive.

7.2 The start-up switch light is red when standby
7.2.1 Protected (OT/UT) (temperature protection)

e  The working environment temperature might be too high, please control the ambient
temperature.

e  The working environment temperature might be too low, please control the ambient
temperature.

e If the ambient temperature is within limits, then please contact iCS for support.
7.2.2 Protected (UV)

e  Battery low voltage, please charge the battery.

7.3 The start-up switch light is red when charging
7.3.1 Protected (OT/UT) (temperature protection)

e  Please stop charging, wait for the temperature to return to the normal value, and the
indicator light turns green before charging.

e If the indicator light is still red, please contact iCS for support.

7.4 The start-up switch light is red when discharging
7.4.1 Protected (DOC) (over current protection)

e Thedischarge current is too large, and an alarm is triggered. Please adjust the size of the
load, the system will automatically release after 60s of protection, or you can release the
charge, the charging current is >1A.

7.4.2 Protected (OT/UT) (temperature protection)

e If the temperature is too high, please reduce the ambient temperature and reduce the
output current. Wait for the temperature to return to the recovery point, and the system
will release from the protection.

e If the temperature is too low, increase the ambient temperature. Wait for the
temperature to return to the recovery point, and the system will be released from the
protection.
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