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1.1. EG4t f

1.1.1. Overview

1.1.2. Target Audience

1.2. AUKg f 2

ELND Bieéetsgsf

This User Manual provides introductions and instructions of installing, operating, maintaining, and
troubleshooting of SAJCM2 series commercial & industrial (C&I) all-in-one battery energy storage system
(BESS).

Read the user manual carefully before any installation, ope ration and maintenance and follow the
instruction s during installation and operation. Always keep this manual available in case of emergency and
maintenance purposes .

This document is applicable to the personnel that transport, install, and operate on the product. The
personnel are required to have the following gualifications:

1 A certain level of expertise in electronics, electrical wiring, and mechanical knowledge in electrical
and mechanical schematics.

1 Being familiar with the composition and working principles of the CM 2 energy storage system and
its upstream and downstream equipment.

1 Professional training related to the installation and commissioning of electrical ~ equipment.

1 The ability to respond urgently to dangers or emergencies that may arise during installation or
commissioning.

1 Being familiar with relevant standards and regulations in the country  or region where the project is
located.

T Being familiar with the contents in this manual.

CAUTION:
ONLY qualified and trained electricians who have read and fully understood all safety regulations
contained in this manual can install, maintain, and repair the equipment. Access to the equipment is

by the use of a tool, lock and key, or other means of security.
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1.2.1. Safety Levels

A DANGER

Indicates a hazardous situation which, if not avoided, will result in death or serious injury.

A WARNING

Indicates a hazardous situation which, if not avoided, can result in serious injury or moderate injury.

& CAUTION

Indicates a hazardous condition which, if not avoided, can resultin  minor or moderate injury.

@ NOTICE

Indicates a situation that can result in potential damage, if not avoided.

1.2.2. Symbol Explanation

Symbol

Description

Danger : Electrical shock hazard
This device is directly connected to public grid and thus all work to the system
shall only be carried out by qualified personnel.

WARNING: No open flames
Do not place or install near flammable or explosive materials.

Danger : Hot surface
The components inside the battery will release a lot of heat during operation. Do
not touch metal plate housing during operating.

Attention : Keep the product out of reach of children.

E@>® >

Attention: Check the user manual before service.
If an error has occurred, refer to the troubleshooting chapter to remedy the error.
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Attention: This device shall NOT be disposed of in residential waste.

Attention: This battery module shall NOT be disposed of in residential waste .

) 1=

CAUTION: Risk of electric shock from energy stored in capacitor. Do not open the
5min | cabinet door until 5 minutes after disconnecting all sources of supply

>

CE Mark
Equipment with the CE mark fulfills the requirements of the Low Voltage Directive
and Electro Magnetic Compatibility.

~ P

RoHS compliant mark

Equipment with the RoHS mark does not exceed the allowable amounts of the
restricted substances defined in Restriction of Hazardous Substances in Electrical
and Electronic Equipment .

RCM compliant mark
Equipment with the RCM mark is in compliance with AS/NZS 4417.1 & 2 and the
EESS

Recyclable

s NE)

1.2.3. Safety Instructions

For safety, be sure to read all the safety instructions carefully prior to any works, and please observe the
appropriate rules and regulations of the country or region where you install the all-in- one energy storage
system.
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& DANGER

Before the operation, the technicians must wear necessary personal protective equipment (PPE) including
insulating gloves, insulating shoes, and safety helmet.

Ensure that the system is powered off prior to any operations .
Do not touch the surface of the equipment wh ile the housing is wet, otherwise, it might cause electrical shock.

Do not open the cabinet door or touch the exposed conductive parts (terminals, busbars, or cables) of the CM2
cabinet during operation. Direct contact may result in fatal electric shock.

To prevent risk of electric shock during installation and maintenance, make sure that  the AC connections are
disconnected .

Before opening the cabinet, disconnect the system from the power source ; wait for at least five minutes to let the
energy storage capacitors discharg e completely .

Do not approach the energy storage cabinet during severe weather  conditions such as storms or thunderstorms.

If the battery pa cks are defective, broken or damaged , shut down the CM2 system and contact SAJ service for
further assistance .

Do not apply any strong force to the battery.
Keep inflammable and explosive dangerous items or flames away from the battery.
Do not soak the battery in water or expose it to moisture or liquids.

&WARNING

Any unauthorized actions including modification of product functionality of any form may cause lethal hazard to
the operator, third parties, the units or their property.  SAJis not responsible for the loss and these warranty
claims.

Do not touch non-insulated parts or cables .
Be sure that the CM2 cabinet is well grounded to protect properties and persons.

A CAUTION

Only qualified personnel with full knowledge of local safety regulations and local standards on battery can install,
maintain, retrieve, and process this product.

Only use the battery as intended and designed. Do not change any components in the battery.
Risk of damage due to imprope r modification .
Use professional tools when operating on the product.

@ NOTICE

During battery installation , install the manual service disconnect (MSD) after all the power cables are securely
connected. When disassembling the battery packs, remove the MSD first, and then remove the battery packs.




SA.J | <y AL Os

13. ; Uf f GBE INSDfOt eéfNIGSD
1.3.1. General guidelines

CM2 lithium - ion battery energy storage systems (BESS) present a higher risk of fire due to several factors
inherent to their chemistry and operation.  The electrolyte in battery packs is flammable, toxic, and volatile.
Thermal runaway in battery packs can produce flammable gases, along with harmful gases such as
carbon monoxide (CO) and hydrogen fluoride (HF).
For the safety and integrity of battery packs, it is essential to follow the  guidelines below:
Do not expose battery packs to high -temperature environments or place them near heat - emitting
devices such as direct sunlight, fire sources, transformers, or heaters. Overheating of battery packs
can lead to fire or explosion.
It is strictly prohibited to disassemble, modify, or damage battery packs (such as inserting foreign
objects, immersing in water or other liquids), as this can cause leakage, overheating, fire, or
explosion of the battery pack. Any attempts to modify battery without the permission from SAJ

will void the limit warranty for the battery.

1.3.2. Battery pack fault handling

A DANGER

When there is an electrolyte leak or an unusual odor, never contact with the leaked liquid or gas
Contact professional personnel for handling immediately.

Professional personnel must wear protective equipment such as safety goggles, rubber gloves, a
gas mask, and protective clothing to prevent harm caused by the electrolyte spill.

The electrolyte is corrosive, and contact can cause skin irritation and chemical burns. If exposed to the
electrolyte, take the following measures immediat ely:

Inhalation : Evacuate the contaminated area immediately, breathe fresh air ; seek medical
assistance immediately.
Eye contact : Immediately rinse the eyes with copious amounts of water for at least 30 minutes
without rubbing ; seek medical help immediately.
Skin contact : Wash the affected area thoroughly with plenty of water and soap ; seek medical

assistance immediately.

Ingestion : Seek medical help immediately.

6
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1.3.3.Handling of Dropped Battery Packs

When a battery pack has fallen (whether packaged or not), but there is no obvious deformation, damage,
unusual odor, smoke, or fire , take the following actions immediately :
Evacuate the personnel from the area.
Professional personnel should use mechanical tools to transfer the battery pack to an open and
safe location; allow the battery pack to rest for 1 hour while monitoring its temperature to ensure
it remains within £GC of room temperature.
Contact SAJ service engineer.
If it is at the ESS site, also dose the energy storage system door.
If the dropped battery pack exhibits any obvious unusual odor, damage, smoke, or fire:

Immediately evacuate all personnel from the area.

Contact professional personnel and call emergency services promptly.

Under safe conditions, professional personnel should use firefighting equipment to extinguish fires.
Stop using the battery pack immediately after it has fallen, and contact SAJ service engineer for
assessment.

- . ~ w A v R %Y d .
1.4. FsgOkgasgriNSDNf g
When any of the following dangerous incidents occur on -site, prioritize the safety of all personnel present.

Ensure the safety of all individuals immediately and then contact SAJservice engineers for further assistance.

1.4.1. Audio-visual fire alarm beeping and flashing

The audio-visual fire alarm beeping and flashing red light indicates a fire safety fault. Take the following
actions immediately:

Evacuate immediately.

Do not approach the equipment.

Do not open the cabinet door.

Cut off the power to the equipment remotely.
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1.4.2. Exhaust valve being activated
When the exhaust valve is activated , take the following action simmediately:
N Ensure that no personnel are positioned directly in front of or facing the  exhaust valve.
After the incident, do not attempt to inspect or handle the equipment yourself. Contact SAJ service

1.4.3.Fire on-site

engineers immediately for professional assessment.

When a fire occurs on-site, follow strict safety protocols to ensure the safety of all  personnel and effective

handling of the incident.

Immediate actions:

s

Evacuate the building or equipment area immediately.

Press the fire alarm bell to alert others.

Dial the emergency services number immediately to notify professional firefighters. Provide them with
relevant product information, including but not limited to:

- Type of battery packs

- Energy storage system capacity

- Distribution of battery pack locations

Under no circumstances should anyone re -enter a burning building or equipment area.

Do not open the cabinet door.

Isolate and secure the area, prohibiting unauthorized personnel from approaching.

After calling the fire department and ensuring personal safety, remotely disconnect the power supply ,
such as smart container substations, intelligent energy storage controllers, auxiliary power supply devices,

combiner box power , and so on.

Upon arrival of professional firefighters:

s

Supply the firefighters with detailed information about the products, including:
- Battery pack typ es

- Energy storage system capacity

- Battery pack location distribution

- User manuals

Adhere strictly to the instructions provided by the firefighters.
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Post-fire incident:

Wait for professional firefighters to confirm that the fire has been extinguished.
Follow local regulations and have qualified personnel handle any further actions.
Do not attempt to open the cabinet door without authorization.

Contact SAJservice engineers for an assessment of the affected equipment.

Recommendations for professional firefighters:

Use the information provided by the maintenance staff, which includes:

Battery pack types
Energy storage system capacity
Battery pack location distribution

User manuals

Do not open the cabinet door until its internal safety can be assured.

Ensure all firefighting operations comply with local fire regulations.
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CM2 commercial & industrial (C&I) all -in-one battery energy storage system (BESS) is designed as an all-
in- one system that is integrated with battery storage modules and the power conversion system (PCS).

The CM2 BESS also provides the management systems out - of-the-box including b attery management
system (BMS), energy management system (EMS), temperature control system , fire protection system, and
power supply and distribution system. The EMS can manage the storage and release of the electrical
energy to fulfil the requirement of industrial and commercial application sc  enarios.

The following figure shows the scenario where CM2 BESS works with SAJ C6 string inverter to provide
maximum PV self- consumption and peak shaving at the grid connection point

3 Web/App

7
[l |

[SAL]

© 90

Distribution
H U Box
ot ad] .-
- PR
0o
O O O O
. Distribution b ox
CM2 Smart C&I All-in-One BE SS EV charger
DC AC Communication

Figure 2.1. System overview of PV -BESS with SAJ inverter
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SAJ

The following figure shows the scenario where CM2 BESS works with third - party string inverter . In this

case, an extra smart meter is required between the inverter and CM2

Third- party string i nverter

N

_ C _ o
PV array EE
g Web/App
il il il il
[SA ]} LS5 /2 .
—d [ ..t
Distribution
... .. ! box
50
—
L]
| o
O O 0 e
Distribution b ox EV charger

CM2 Smart C&l All-in-One BE SS

AC - Communication

DC

Figure 2.2. System overview of PV - BESS with third - party inverter

The following figure shows the scenario where CM2 BESS works as a storage system to provide peak
shaving at the grid connection point through customized charging and discharging schedules:

alekeeper
Web/App

[SAT | LS L

Distribution
Box

) |l ) |

CM2 Smart C&I All-in-One BE SS Distribution b ox EV charger

AC Communication

DC

Figure 2.3. System overview of BESS-only

13
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22.%000¢$®F @I De OND f NG §
CM2- XK- 261

CM2 represents the product name .
XK stands for the rated power of the CM2 system in kW. For example, 125K means 125 kW.
261 means that the nominal energy of the battery system is 261 kWh.

23.yuNs Kguft OgD
The CM2 cabinet can be equipped with the Energy Management System (EMS) that provides various
intelligent management functions to optimize power usage, reduce costs, and enhance overall efficiency.

Time- of - Use (TOU) Control Mode

1 The system can operate in a preset mode , such as peak shaving, demand control, anti - backflow, and
so on. Once a specific mode is selected, the system will remain in that mode without automatic
switching.

1 Each day can be divided into up to 12 time segments, each with a pre - set control mode.

1 The system supports setting different control mode schedules by week (Monday to Sunday) and by
month (January to December) , and operates according to the predefined schedule, enabling precise
management.

Maximum Self - Consumption (AC Coupling)

When a photovoltaic (PV) system is installed at the same grid connection point, the CM2 energy storage
system can be combined with the PV system to form an AC -coupled PV-BESS system.

The EMS system monitors real- time power at the grid connection point. When PV  generation exceeds the
user-side load, it charges the battery storage system; when PV generation is less than the load, it
discharges to maximize the use of PV power.

In this mode, anti-backflow and peak shaving control targets can be set to further optim  ize the power
usage.

Virtual Power Plant (VPP) Mode

The CM2 energy storage system can integrate with grid frequency regulation services or power market
trading. In this mode, the EMS system needs to integrate with third -party controllers to receive their
scheduling and control commands.

14
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Export Limit Control
1 Application scenario 1:

For users with PV systems or other generation systems, the export limit control devices should be
configured.

The EMS monitors real-time power at the user -side grid connection poi nt, prioritizing power distribution
to loads and using excess power to charge the storage system. In cases where generation is insufficient,
the storage system automatically supplies power to the load, preventing backflow into the grid.

1 Application scenario 2:

When user-side load consumption is lower than the storage system's discharge power, the EMS
dynamically adjusts the output power to meet only the load requirements, preventing the storage system
from sending power back to the grid.

Peak Shaving

The EMS system monitors the real-time power at the user -side grid connection point to ensure that the
user-side grid connection point power does not exceed the maximum allowable input power limit . When
the power exceeds the maximum allowable input power:

1 If the storage system is on standby or discharging, it starts discharging or increases discharge power
to reduce grid - side input power.

1 If the storage system is charging, it decreases charging power or stops charging.

15
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2.4.1. Dimensions

1030 mm 1400 mm

1 1 @ @ |
ST | (4
%B

2325 mm

1541 mm

Figure 2.4. Dimensions of CM2 cabinet

16
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2.4.2. Cabinet
iy

ISIANI

o~
O

- ]

Figure 2.5. Front view

o b~ W

1.
2.

Exhaust valve

LED indicator

For LED status descriptions, see Table 2.1 "LED indicator d escription "

on page 19.

3.

4
5.
6

17

Audio-visual fire alarm
Emergency stop of the CM2 system
Cabinet lock

Air inlet vent equipped with d ust filter



SAJ

<y

. ] :

Figure 2.6. Rear view

ool

18

o a0 > w N

Pre-served port for external fire hose coupling
connection

Equipment nameplate

Air outlet vent

Cabinet grounding connection ports
Communication cable entrance

AC cable entrance
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1. Floor drains
0 f=tn 8
= —_— —_— 2. Threaded cable gland for AC power cables
o] o
0 0 — 0 0 0 1 3. Threaded cable gland for communication cables
. . T2
o o
o] O
) e
o] o
© o
o o
o o
o o 1
J.LmJl v v Ltnjv
0 0
Figure 2.7. Bottom view
2.4.3.LED panel
s FBWEZ L ATETOP BLPI OSNTS8HZ
: Solid EFL 1 EIi8ZLT 86POSNOUSZ2Z6 BZ
A S Breathing BFL 1Ei $8ZLT 8P 0OZkLO 8Z8TSELJ
= Solid Z LOOBO FEP Bi1 OOOLK
LED light \ Flashing Xs Ol EYEOZ 1LOObBO
%S Breathing EfL 1 EIi$8ZLT 8P UNGOEKSZ6
\l Off EFL 1 Eis8zZLT 8P NBNLOLk BOO

Table 2.1. LED indicator d escription
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2.5.1. PCS electrical interfaces
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Figure 2.8. PCS dectrical interfaces

Callout | Silkscreen Description

1 B+ The positive port connecting with the  fifth (the last) battery module.

2 B- The negative port connecting with the first battery module.

3 DC SwW The direct current isolator switch of the battery packs. After the switch is turned off, the connection
from the battery packsto PCS isturned off.

4 BMS The status indicator of the battery management system (BMS).

5 PCS The status indicator of the power conversion system (PCS.

6 CN1 The port for internal communication connection between the BMS and the PCS.

7 CN2 The port for external communication connection between the PCS and the external systems or CM2
cabinets in parallel deployment.

8 CN3 For internal connections.

9 CN4 For internal connections.

10 START The manual start button of the battery system in off - grid mode. Press the button for about 10
seconds until the PCS indicator lights up to start the battery system.

11 CN5 DRM, PR The ports for DRM communication and parallel deployment communication connections

12 CN6 ETH, CAN/485 The port for Ethernet, CAN, and RS485 communication connecti ons.

13 24VDC EF L B<NONL O PONNyYyiFWNBDSTTH T¥ L

14 220VAC The port for two 220V AC power suppl ies. One supply is routed through QF2 to provide 220V AC
power to the cabinet. The other serves as the backup power supply for the fire  detection system.

Table 2.2. Description of the PCSelectrical interfaces
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2.5.2. PCS indicator

BS PNyET ATETOP BLPI OS§NTS8HZ
MS Abysk bZ BEL ;yA PIPTLZ 8P NBOUSZE

AybN) OUEPFSZ{E L ;yA PI HATILZ S¥BTBTEYSG826
XEPGE®FSZ6 EFL ;yA PIPTLZ FEP EZ LOOBCO

¢ 060 EL ;yA PIPTLZ 8P NBNLOLk BOO
PCS Abysk bz BFL Y%<A 8P NPOGSZE

Ayb NI OYUEPFSZ{E L wW<A 8P ET TFiL SUYNOTEHEKYSSZI6s ZRT E
XEPT OUEPFS8ZEFL wW<A FEP EZ LOOBO

¢t 00 BF L %<A 8P NBNLOLkKk bBOO

Table 2.3. PCS indicator description

Slow flashing is at 1.5 seconds interval.
Fast flashing is at 0.5 seconds interval.
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2.5.3. EMS unit (optional)

123
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4 5 67 8 9101112

Power DRM RS485-1| RS485-2
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Figure 2.9. EMS unit electrical interfaces

Callout | Silkscreen Description
1 Bluetooth The Bluetooth adapter that is installed before delivery .
2 WiFi The Wi-Fi (2.4G) connection port for the antenna.
3 4G The 4G connection port for the antenna.
4 Ethernet Port_1-6; Port 7-12 The ports for Ethernet communication cable connections from each PCS in parallel
deployment and for accessing the eSAJall-in- one local web platform.
5 Power The status indicator of the EMS unit.
1 Solid green: The EMS unit is online and working .
1 Slow flashing (1.5s): The EMS unit is initializing, getting online, or upgrading.
1 Fast flashing (0.5s): The EMS unit fails to start up.
9 Off: The power supply is not working .
6 DRM The Demand Response Mode (DRM) port for DRED device connection.
7 NET2 The port for Ethernet connection to the elekeeper cloud platform.
8 RS485 1, RS485 2, RS485 3 The ports for RS485 communication cable connections.
1 RS485 1: For grid meter with export limit  control function .
1 RS485 2: For PV meter when third - party inverter is connected .
1 RS485 3: For SAJ string inverter.
9 DI&DO The dry input (DI) and dry output (DO) ports. The external devices connecting to
this port can be planned according to the actual cus tomer requirement.
10 24VDC Er L B<N®ONL O PONNyi NBOT OOCBZ TFL Yi<A
11 220VAC Er L ¢ < T E1 GON NBNLO RBONNQT PEZRRTH
TilL %X OPRBBHZIBOO 1 BZTOBy
12 The EMS grounding which is connected through the metal plate to the cabinet
grounding. No additional grounding cable connection is required.

Table 2.4. Description of the EMS unit electrical interfaces
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2.5.4. Cabinet interior components

1
2
3
4
5
6
7
8
[ ]
9 %%%%D[
HH
L

The distribution switch

S o

:0‘000000

10
11

12

13

14

15

16
17

18

1. Exhaust valve

2. Compound fire detector

3. Optical smoke detector and
heat detector

LED indicator

Aerosol device
Audio-visual fire alarm
DIP switch

Dehumidifier

© ® N o 0 &

Air inlet vent equipped with
dust filter

10. Limit switch

11.Battery modules

12. Liquid cooling pipe s

13. Distribution switch

14.Liquid cooling system

15. Power conversion system (PCS)

16. Energy management system
(EMS) (optional)

17. AC power cable gland s

18. Communication cable gland s

includes the QF2 and QF3 switches. QF2 switch controls the power supply to the liquid cooling system and
the dehumidifier. QF3 switch controls the connection to the external 220V AC backup power supply for cabinet monitoring , EMS unit,
and fire detection components .
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2.5.5. Battery cluster

CM2 employs a lithium -iron phosphate battery system architecture. Each high-voltage battery cluster
consists of standardized and modular battery packs connected in series. The battery cluster is connected
to a power conversion system (PCS)to manage the storage and release of the electrical energy.

The battery management system (BMS) continuously monitors the status of each battery pack. If an
abnormal status or communication failure is detected in any battery pack, the BMS triggers a
corresponding alarm and reports the fault information along with the battery pack number to the energy
management system (EMS).

The following figure shows the numbering of the battery packs:

Figure 2.10. Battery pack numbering

Battery pack

The battery packs are composed of cells connected in series . Each battery pack provides functions such
as voltage and temperature collection and balance control for each individual cell.

The battery packs are designed using specialized battery management chips, receives control commands
through CAN communication, and reports the collected d ata.

2.5.6. Design of cable entry hole

All the cables between the internal components are connected prior to delivery for installation convenience.
The power cables and communication cables connecting to the external systems can enter through the
cable entrance at the cabinet back bottom and then through the threaded cable gland on the bottom
surface of the cabinet. For details, see Figure 2.7 "Bottom view " on page 19.
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