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1. Safety notice

1.1. Safety symbol specification

When installing, operating, and maintaining the device, read this manual and follow the labels an
the device and all safety precautionsin this manual. Users can better use this product to ensure
personal and property safety. Pleaseread the following symbols carefully.

& Danger: Indicates asituation with a high level of risk that, ifnot avoided, will resultin death

ar serious injury.

& Warning: Indicates a hazard with a medium level of risk that could resultin death or serious

injury ifnot avoided.

& Attention: Indicates ahazard with a low lavel of risk that, if not avoided, could resultin

maoderate or minor injury.

[:é Instructions :Emphasis and additions to the contentmay also provide tips for optimizing

the use of the product.

1.2. Universal security

@ Instructions:

The device must beused inan environment that meets the design specifications. Gtherwise, the
device may be faulty, and the resulting abnormal functions, camponent damage, personal
accidents, and property losses are not coverad by the quality guarantee. When installing, operating,
and maintaining the device, comply with local laws, regulations, and regulations. The safety
precautionsin this manual are only supplements to local laws, regulations and regulations. The
company is notresponsible for any of the following situations.
® [nstallation and use of the environment beyond the relevantinternational, national, regional
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standards.

® [onotoperate under the conditions of use described in this manual.

® [isassemble or change the product or modify the software code without authorization.

® [Donot follow the instructions and safety warmingsin the product and decumentation.

® Equipmentdamage caused by abnormal natural environment{force majeure, such as
sarthquake, fire, storm, flood, debris flow, etc.).

® [amage caused by customer's failure to comply with shipping and installation requirements.

® Damage caused by storage conditions that donot meet product documentation requirements.

® [Damageto the hardware or data of the equipmentdue to customer's negligence, incarract
operation or intentional damage.

® System damage caused by third parties or customers, including damage caused by relocation
andinstallation of systems that donot comply with the requirements of this manual, as well as
adjustments, changes or removal of identification marks that donot comply with the
requirements of this manual.

® [efects, malfunctions or damages caused by acts, events, omissions or accidents outside the
reasonable control of Seller, including power outages or electrical failures, theft, war, riots, civil

unrest, terrorism, intentional or malicious damage, etc.
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& Danger:

The devicehas a high voltage. Improper operation may cause electric shock ar fire, resulting in

death, serious personal injury, or serious property damage. Please follow the operation arder and

safety precautions in this manual and other related documents, and operate properly :

Check that the pre-installed cables are securely connected. Inspect the equipment for damage,
such as holes, dents, or other possible internal damage the signs. Check that the companents
inside the device are not shifted, and donot change the structure and installation sequence of
the device without authorization.

Donot use water to clean the electrical componentsinside the device. Ifliquid is found to enter
the aquipment, press the emergency stop switch immediately and notify the field management
personnel.

Donotinstall, connect cables, maintain, ar replace devices on the powerline. Before touching
any conductor surface or terminal, measure the voltage atthe contact point and ensure that
the PGMND cable of the device or component to be repairedis reliably grounded.

Donot approach the device except for the personnel who operate the device. Do not power an
the device before itis installed or confirmed by professional personnel. Ensure that at least two

personnel are on site when the main circuit is powerad on for the firsttime.

[:é Instructions:

The operations and tools used during transpaortation, relocation, installation, cable connection,
and maintenance must meet the requirements of the country and place where you are located
District laws and regulations and related standard requirements.

When installing, operating, and maintaining the cabinet, clean up the water, snow, ice, or other
debris on the top of the cabinet before opening the door to prevent debris from falling into the
cabinet.

Itisforbidden to reverse engineer, decompilate, disassemble, adapt, implant or other

derivative operations on the device software. Itis forbidden to research the internal
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implementation of the device in any way, obtain the source code of the device software, steal
intellectual property rights, etc., anditis forbidden to disclose the results of any device

software performance test.

1.3. Electrical safety

1.3.1. Wiring requirement

Select cables that comply with local laws and regulations. Cables of the same type should be
bundled together, and cables of different types should be routed separately. Do notintertwing
or cross cables.

When the cable connection is complete or the cableisleft for a short time during the wiring
process, plug the cable port immediately and close the cabinet door to preventsmall animals
from entaring.

Cablesused in the energy storage system mustbe securely connected, properly insulated, and
meetspecifications. Protect the pipe and cakle holes fram sharp edges and burrs.

After cables are connected, use cable supports and cable clips to secure cables. Ensure that
cablesin the backfilling area are tightly connectad to the ground to preventdeformation or
damage caused by force during backfilling.

If cables are used inhigh temperature environments, the insulation layer may be aged or
damaged. The distance between the cables and the heating devices or the heat source area
must be atleast 30mm.

To ensure construction safety, all cables should belaid andinstalled above 0° C.Handle cables

with caution, especially in a low-temperature environment.

1.3.2. Grounding requirement

Donot damage the ground conductor. The grounding body of the device mustbe permanently

connected to the protective grounding network. Before operating the device, check the
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glectrical connections of the device to ensure that the deviceis reliably grounded.

The groundingimpedance of the device meets the requirements of the national standard GBE
500534 and local electrical standards.

Donot operate the device without a ground conductor installed. When installing a device that

neads tobe grounded, install the PGND cable first. When removing a device, remaove the PGND

cable atthe and.

1.3.3. Maintenance requirement

Before connecting or removing a cable, turn offthe protection switch of the carrespondingloop.
Use amultimeter of the corresponding voltage level to check whether the device is powerad on
and ensure that the deviceis completely powerad off.

If there are live bodies nearby, use insulation beards or tape to cover or wrap them.

After the loop to be repaired is securaly connected to the grounding loop using a ground cable,

perform cperation and maintenance.

@ Instructions:

Before connecting a cable, ensure that the label on the cableis correct.

If the device has multiple inputs, disconnect all inputs and perform operations on the device
only after the device is powerad off.

After the overhaul is complete, remove the grounding cable between the overhaul loop and the

grounding loop.

1.4. Safety of machinery

& Attention:

The bottom coaming must beremoved when transported without wooden case.

Take off and land gently to avoid shock or vibration.

During transportation, the center of gravity of the box should beplacedin the middle of the two
forks on the forklift. Do not carry, invert or tilt over long distances.
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When transporting the equipment, it may be due to the large size of the equipment to cover the
line of sight of the operator, anditisnecessary to arrange auxiliary personnel to assist

To ensure the safety of drilling outside the device, select a proper position before drillingto
ensure that short circuit isnot affected. Cover the equipment during drilling to preventdebris
from falling into the equipment, and clean the debrisimmediately after drilling.

When carrying equipmentby hand, prepare for bearingload and wear protective equipment
such as protective gloves and anti-smashingshoes.

Move the device carefully to avoid impact or falling. Avoid scratching device surfaces,

damaging components, or damaging cables.

1.5. Battery safety

@ Instructions:

The Companyisnot responsible for the damage caused by the bhatteries provided

by the company due to the following reasons:

Due to customer reasans, the battery 1snot charged in time, acceptance, resulting in extended
storage, capacity loss or irreversible damage.

Drop mechanical damage, leakage, rupture, etc. caused by improper operation or failure to
connect the battery asrequired.

The customer or a third party will change the battery usage scenario without knowing the
company. Including butneot limited to: connectingextra load to the battery itself, mixing with
other brands of batteries, mixing with batteries of differentrated capacities, etc.

The battery isdirectly damaged because the device operating environment or external power
parameters cannot meet the environmental requirements for normal operation. The actual
operating temperature of the battery is too high or too low, and the power grid is in bad

condition.
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Battery operating and management parameters are incorrectly setor improperly maintainad,
esultingin frequent aver discharge of batteries, ansite capacity expansion, ar lang-term failure

to be fully charged.

The customer does not properly maintain the battery according to the operation manual of the

supporting equipment, including but notlimited to: does not regularly check whether the

battery terminal screws are tightenead.

The battery was stolen and lost

Batteries that are out of warranty.

& Danger:

Donot expose the battery tohigh temperatures or heat-generatingdevices, such as sunlight,
fire sources, transformers, and heaters. Overheating of the battery may cause fire or explosion.
Daonot disassemble, modify or destroy the battery (such asinserting fareign matter, immersion
in water or other liquids), so as not to cause battery leakage, overheating, fire or explosion.
The thermal runaway of the battery will produce flammable gases, as well asharmful gases
such as CO and HF. The accumulation of combustible gas after the battery thermal runaway
may cause deflagration and explosion, which may cause personalinjury and property damage.
When installing and maintainingbatteries, wrap exposed cable terminals on batteries with
insulation tape. At the same time, avoid foreign bodies {such as conductive objects, screws

liquids, etc.) enteringthe battery and causing short circuit.

& Warmning:

Batteries must be stored in a separate warehouse and in outer packaging. Do not mix with
other materials, do not store in the open air, and de not stack batteries too high. The site must
be equipped with the required fire fighting facilities, such as fire sand, fire extinguisher, etc.
Batteries should avaid collisions. When moving batteries, move them in the required direction.
Donotinvert or tlt them.

Use the battery within the temperature range specified in this manual. When the ambient
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temperature of the battery is lower than the operating temperature limit, itis prohibited to
charge the battery to avoid internal short circuit caused by crystallization due to low
temperature charging.

Pleasedispose of used batteriesin accordance with local laws and regulations, and donot
dispose of batteries as domestic waste,

If the battery has been charged for more than 8 months, recharge the battery. If the batteries
are not powered on as required, the performance and service life of the batteries may be

affactad.

1.6. Measuresfor handling battery exceptions

& Danger

When electralyte leakage or abnormal odor occurs, contact with the leaking liquid or gas
should be avoided. Mon-professional personnel should not approach, please contact
professional personnel immediately.

The electrolyte is corrosive and contact may cause skin irritation and chemical burns. [f you
come into contact with battery electrolyte, wash the contact areaimmediately with plenty of
water and soap, and seek medical help immediataly.

After the battery drops (whether with or without packagingmaterials), donot continue to use.
If the battery is notdeformed or damaged and there isno obwvious odor, smoke, or fire, transfer
the battery toan open and safe place for one hour and contact our service engineers for further
processing.

When the battery has cbvious odor, damage, smoke, and fire, the personnel should be
evacuated immediately and the alarm should be reported in time. Fire fighting facilities are

used by professional personnel to ensure safety.
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1.7. Maintenance and replacement

& Waming

o |tisforbidden to open the cabinet door inrain, snow, thunder, dust, fog and other weather.

® EBefore taking out a component from the cabkinet, ensure that other components are secure.

® During equipment maintenance, useinsulation to cover nearby live parts.

® [Donottouch any cbjects (such as fingers, parts, and bolts) before the fanis powered offand
stops running.

® [Donotpower on the device before troubleshooting.

® When the systemison line, pay attention tothe danger warning labelon the device and avoid
standing near the cabinet door.

e After powering off all devices excepthattery packs, wait 13 minutes and ensure that the devices
are powered off hefore performing any operations on them.

o After the power components of the energy storage system are replaced or cable connections
are changed, you need to manually check cable connections to avold systemexceptions.

® After completing maintenance and replacement operations, lock the cabinetdoor and keep the

key properly.
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2. Product introduction

2.1. Type description

Powermaster —100 (DC50) (200kWh)
l— Rated battery capacity

e rated power

Ac rated power

Series name

@ Instructions: The rated output power and battery capacity can be flexibly configurad

accordingto project requirements.

2.2. Product function

Powermaster series outdoor energy storage cabinet integrates energy storage battery, madular
FCS, energy managementmonitoring system, power distribution system, environmental control
system and fire control system. The use of modular PCS, easy to maintain and expand, cutdoor
cabinet before the use of maintenance, can reduce the footprint and maintenance channels, with
safe andreliable, rapid deployment, low cost, high energy efficiency and intelligentmanagement.

In comman application scenarios, the runningstrategies of the energy storage system are as
follows
® Peak cutting and valley filling:  When the TOU price is in the valley segment, the energ

storage cabinet automatically charges and stands by after full; When the TOU priceisin the
peak segment, the energy storage cabinet automatically discharges, realizes the price

difference arbitrage, and improves the economic benefit of the optical storage and charging

® |ightstorage joint: real-time access to local load power, photovoltaic power generation
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priority self-use, surplus power storage; When photovoltaic power isinsufficient to provide

local loads, battery storage is preferred.

2.3. Electrical circuit diagram

.\_.' . - oo - .Fﬁ.'n. FRCH PADK
| — § 5 —TH < T — k=

2.1 Electrical primary diagram

(&~ Instructions: Figure 2.1 shows the system scheme with parallel off-grid, with isclation

transformer and photovoltaic input. Different projects have different configurations and slightly

differentlines. The actual delivery drawings shall prevail.

2.4. Product characteristics

® System productization, integrated energy storage battery, PCS, energy management

monitoring system, power distribution system, environmental control system and fire control
System, etc., fully control the operating status and risks of the system;

® Configure rack-type modular PCS, support multi-machine parallel, good scalability;, The
number of PCS modules and the total battery capacity can be configured based on the system
capacity requirements in the micro-grid scenario. The typical configuration is 100KW 2 00kWh;

® Protection level IP34, can perfectly cope with all types of outd cor weather,

® [Door mounted integrated air conditioning, doesnot accupy the cabinet space, improve the

available space of outdoor cabinet, the top structure integrity is better, good waterproof effect;
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formulation, equipment remaote upgrade and ather diversified functions.

2.5. Product parameters

The following are typical configuration parameters of the Powermaster series outdoor cabinet

5 subjectto the technical agreement.

Table 2.1 Parameters of energy storage system

Model Powermaster- 100{DC100){2 15kWh)
Rated battery energy storage capadity 213kWh
System rated voltage 768V

Systermn voltage range

6T2V~864V

Battery type LiFePT (LFP)
Eattery stringin series parallel mode 1P*205%125
Maximum charge and discharge current 1404

Rated AC power 100kw

Rated alternatingcurrent 1444

Ratad AC voltage

400V, 3W+N+PE/3WHPE

Rated ac frequency

50/60Hz

Total harmonic distortion rate of current (THDI)

=5% (rated power)

Power factor

-llead-+1lag

Total harmonic distortion rate of voltage (THDU)

=3% {linearload)

Class of protection

P34

Protaction class

lsolation mode

Transformar isclation

Shutdown [Fovver Ccons LII'I'I[_'D'IIOI'I

< 100Wwithout transformer)
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Ravaal

Touch LD touch screan

Relative humidity

0~495%(no condensation)

Moisa

< TOdB

Ambient temperature

-253°C~60°C (Derated above 45°C)

Cocling mode

Intelligent air cooling

Altitude

2000miDerated over 2000m)

EMS communication

CAN

EMS communication

Ethernet/ 485

Dimension (W*'D"H)

1830%1250%2 150mm

Y]

Weight {approx)

-
) C 0T
l'i_;‘lu“-\.rll"'\.:'_\.

& Attention: The actual parameters have been sethefore delivery according to customer

red uirements.

2.6. Componentintroduction
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2.6.1. Battery system

Table 2.2 Battery system parametars

Cell parameter

Eattery type LiFePQ (LFF)

Raefarence voltaga 3.2

Voltage range 2.8V~3.6Y

Mominal capacity 28040

Maximum charging temperature range 0-50°C

Maximum discharging temperature range, -10-30°C

Cell series parallel mode 1P205

Rated energy 17.92kWh

Mominal voltage a4y

Voltage range SeN-T2V

Weight {approx) 135ka

Owverall dimension (W'D'H) 450"940%2 30mm
Rated energy storage 215KWh

Systemrated voltage Te8Y

System voltage range 6T2YV-864Y

Series-parallel system 1P*205%125

Mumber of electric hoxes included 12

Weight {approx) le20kg

2.6.2. Battery management system

The energy storage managementsystem consists of a battery management system (BMS) and an

energy management system (EMS). The battery we choose comes with a BMS system, which is
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divided into two lavels: BMU and BCL

The BMU callects data about battery cells in the battery

ErMU balances battery

The BCU s located in the main control box and manages the battery ¢
datauploaded by the EMU Inside the battery, samples the voltage and current of the battery

cabinet, performs SOC calculation and correction, manag

battery

2.6.3. Electrical system

The outdoor cabinet energy storage system adopts a modular

different number of power modules according to the project requirements. The power module

cells in the battery

CYG ET CO., LTD.

baox ac

cabinet, and uploads the related data to the EMS.

parameters of the energy storage converter are as fallows:

Table 2.3 Converter module parameters

Model Powermaster-50AC
Rated power S0kWw
Maximurm power S5k

D¢ operating voltage range

SO0y
U~ Sy

csidefull load voltage range

SO0 -0 0

Maximum direct current

1104

Ratad AC voltage,

400Wac, 3W+PE

Rated frequency

50/60Hz (+3Hz)

Ratad altarnating current

T2A

Overload capacity

110%, normal operation; 120%, L minute;

Currentdistortion

=5% (rated power)

FPower factor adjustmentrange

-1lead ~+1lag

With unbalanced load capacity

100y
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Adaptive battery

Lithium/lead-acid/photoveltaic modules

Charging mode

According to BMS instruction/three-stage /MPPT

Warking mode

Constant current, constant power, MPPT, AC voltage

source, DCvoltage source VsG

Maximum efficiency

98.2%

Cimension (W'D'"H)

o

483 (excluding mounting ear 444) *a00*130mm

Weight (approx)

35k

[solation maode

non-isolated

Class of protection

P21

Operating tam [rerature

S25°C-+E0C(=457C derated)

Relative humidity

Q~93%0~93% (non-condeansation)

Cooling mode

Intelligent air cooling

Moise

= TOdE

Altitude 3000m (=3000m Deratad)

Communication interface

Light storage systems forislands, mountains, border posts and other remaote areas or areas with
unstable power supply, or newzerc-carbon science and technology parks. The user can configure
the DT converter power module accordingto the projectrequirements to realize the integrated
power supply system of photovoltaic and energy storage. Do converter power maodule parametars

are as follows:
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Table 2.4 DC converter module parameters

Maodel Powermaster-50DC
Rated DC power S0kW
Maximum DC 35kW

[FPower

Dc operating
voltage range

200N - 1000

Lowvoltage side
full load voltage
rangea

F12V-B30V

The maximum
curranton the low
voltage side

o ey
oA 2

Inputroutes on the
low prassure side

2icanbe 2 independent, can be parallel to 1)

Highvoltage side
full load voltage
rarngea

SO0 -0y

Maximum DC
currentaon the high
voltage side

1104

Mumber of input
routes on the hish
voltage side

Adaptive battery

Lithium/lead-acid/photovoltaic modules

Workingmode

Constantvoltage, constant current, cons tant power,MFFT

Maximum
convarsion
efficiency

0o o0
S et

Size (W'D'H)

483 (axcludingmounting ear 444 *600" 130mm

Weight {approx) 25kg
Solatlon moda non-isolatad
Class of protection P21

Operating
temperature

S25TC 460 " T (=457 C derated)

Relative humidity

0-85% (non-condensation)

Cooling maode

Forcad air cooling

Moisa

Altitude

< T0dB
3000m {(=3000m Derated)

Communication
intarface

-

3000 (=3000m Derated)
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2.6.4. Environmental control system

The energy storage systemis equipped with environmental control units such as smoke detectaor,
water sensor, door status sensor and fire protection, which can fully control the systemrunning

status. Environmental control systemdiagram:
amoke sensor

[ power module

Scram switch

LED control Battery PACK
panel
LED contral pmanel
ST5 power mosdule
I"'.'l“-|"'l1"| aof'E bt et o
switch + henting air
Al conditioner -seitch I'-'-_I !I-,.nll
condilioning
Auxiliary
=witch "
I|l lightmin
protect lan
Lightning protection
—d e Rero=al Ti
witch he 1ightning
i rotect]
profection
BPhotoveltale swltch
Loshd awd vl Wat _—
il engine
switch
Mains switch

Figure 2.2 Cabinetinternal structure

Fracision air conditioning parameters

Cehumidification stop point 45% ~ 95°%({Configurable)

Alarm function

Ahigh temperature alarm is 20 " Croal " Cidptional)

generated inthe cabinet

The cabinet low temperat ure 45T C-10°C

alarm iz generated (Optional )
High humidity inside the 0%~1 00 %
cabinet alarm {configurable)

Mote: The actual parameters are set before delivery according to customer requirements.

® Accesscontrol switch
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The door opening status of the access control switch detection equipment:

Table 2.6 Access switch parametars

name

argument

Rated voltage

AC-15: 380WDC-13; 220V

Rated current

AC-15: 0.79A OC-1530 0.14A

Rated insulation voltage 415V

Rated impact

resi stanceprassura

2.5kV

Operating frequency

Mechanical/electrical: 20 cycles/min

Use anviranment

Temperature: -3°C~+40°C Relative humidity = 90%RH (no

condensation)

® Waterdetection device

Water detection device detects whether the energy storage system isleaking:

Table 2.7 Water sensor parametars

Mame

Argument

Operatingvoltage

D12V allowad range 10W-13V)

VA

Working current

<0.14

Detaction channal

l1-channeal,2-cora leaking cable

Response time

TLS

Relay output

Normally open, contact capacity 14 30VDC

Use environment

condensation)

Temperature: - 10°C~+63°C Relative humidity <93%RH (no

e Smoke detector

Asmoke detactor is used to detect the concentration of smaoke in the current envircnment.
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Table 2.8 Smoke detector parameters

Name Argument

Operatingvoltage DC12/24v allowed range 9V-30V)

ey

Working current Monitoring status: =1lmA@DCL12VFire alarm: =30maA@DC12v

Relay output Marmally open, contact capacity 14 30vDC

Monitoring Status The red lightblinks 1 every 6sSecondary alarm

Work instruction status The red light is steady on fault status The red light blinks

twice avery bs

Uze environment Temperature: -10°C~+65"C Relative humidity = 95%REH (no

condensation )

2.6.5. Fire protection system

The aerosal fire extinguishing device used in the fire fighting systemis a new type of
environmental protection fire fighting product with world advanced level. Working principle: When
the ambient temperature reacheas the starting temperature of the thermal wire or contactwith an
open flame, the thermal wire spontanecusly combusts and is transmitted to the aerosal series

Fire extinguishing device. After the acrosol fire extinguishing device receives the start signal, the

internal fire extinguishingagentis activated, and the nano-type agrosol fire extinguishing agentis

quickly generated and emitted to achieve rapid fire extinguishing
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Table 2.9 Parameters of fire asrosal
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Model number QRR250
Technical parameter
Reagent waight 2500

Equipment weight

-
! i T
Lo

Dimension @127 143mm
Extinguishing time =308
Mozzle tamperature =200°C

Actual extinguishing

efficiency

= 100g/m*

Operating ambient -40°C~+T0°C
temperature range
Relative humidity = 95%

TH type (thermal wire) b

oot mode [Farameters

Starting emperatura

1753°C

Lseful life

Jyears

2.6.6. Local management system

Microgrid Management System {Lotus-ESS) is anintelligent energy management systam

developed by our company for microgrid systems, which ismainly used in the application of various

capacities of energy storage power stations and optical storage and charge integrated power

stations.

The product integrates the functions of HMI, port control and communication, system parameters

and operation strategy setting to realize the monitoring and management of the energy storage
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system. Product hardware resources and parameters are as follows:

Table 2.10 Local controller parametears

Product model Lotus- ESS

FPower input CC1zy

Output control disolated output switches
Input control & [solated input switch quantity

Saral communication Two channelsisolate RS232 and four channelsisolate RS485

Fieldbus Two CAN businterfaces

Ethernetport 110/100M Ethernet port (RJ43)

Extended storage OnelUSE flash drive port, one SD bayonet

Audible alarm 1 controllable buzzer port

Frograrm lrunningindicator,l status indicator, 1 alarm indicator

characterization

Anomaly +1 hardware watchdog timear

characterization

Real time clock 1 Group RTC real-time clock

2.1. Configuration list

To sumup, the overall configuration list of the energy storage system under typical

configuration is as follows:
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Table 2.12 Powermaster Energy Starage Cabinets Gverall configuration list

Name Model unit quantity remark
Battery system | 280ah, 215kWh Set 1 Tape control
oy
Energy storage Powermaster-5040C PCS 2 modularizati
converter on
FPhotovoltaic Powermaster-300C PCs 2 modulariz ati
controller on
And off-arid Powermaster- L305TS PCS 1 madularizati
switching o
Alr ACIDDD220% Set 1 Fracision air
conditioning 152 AC~50Hz conditionar
system
Fire protection QJRRO.23GW/5-THF Set 1 Thermal wire
system startEjector
type
Auxiliary Access control Set 1 Auxiliary
system equipment
Management Lotus-ESS Set 1 It consists of
system BrS and EMS

The actual supply configuration shall prevail.

page 2 3



CYG CYG ET CO., LTD.

3. Installation and wiring

3.1. Transport and handling

3.1.1. Product transportation

® |norder to make the equipmentin a better protection state, itis recommended to use
packaging transport;

® Transport the equipment according to the requirements on the package to prevent personal
injury and equipment damage;

® Energystorage batteries are notrecommended for rail transportation or air
transportation. The speed limit for land transportation is 80km/h on flatroads and 60km/h on
rugged roads. Ifthere is any conflict, please refer to the local trafficregulations.

3.1.2. Product handling

® Ensure that the forklift has sufficient load and that the center of gravity of the device rests
between the feet of the forklift to prevent personal injury and equipment damage;

® With battery transfer, forkliftbearing capacity needs 2 3t Without battery transfer, forklift load
capacity needs 2 1.5t;

® Recommended fork length = 1.5m, width 80cm~ 160cm, thickness 25cm-Taam.

Figure 3.1 Transport diagram
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3.2. Packing and storage

3.2.1. Packing and storage

In order tomake the productin a better state of protection during transportation, special wooden
casesare used to pack. There are the following basic parameters {including but notlimited to) on
the equipment packaging, which need to be carefully checked according to the project
requirements:

Table 3.1 Packaging parameters table

parameter Instructions

Model number Product model

Cimension Froduct packagingsize

Waight Total product weight after packaging
ldentification Face up, handle with care, center of gravity, etc

3.2.2. Product storage
If the product isnot immediately shipped or installed for use, the product must be stored indoors,
in astorage place and meet the following conditions:

Table 3.2 Requirements for product storage conditions

Argument Demand
storage temperature{Battery not S25°CA+B0RC
included)
Battery 20°C ~30°C
Keep relatively wet country 95%(nocondensation)
Altitude < 3000m

& Look out: Long-term battery storage isnot recommended. Lithium battery long-term
storage will have capacity loss, lithium battery storage at the recommended storage temperature
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for 12 months, the general irreversible capacity loss is 3% to 10%. The total storage and
transportation time of the battery pack shall nat exceed & months {calculated from the time of
deliveryl. More than &@maonths need to bereplenished and 50C calibration, atleastneed to
replenish 30% S0C. Ifthe batteries are not powered on asrequired, the performance and service

life of the hatteries may be affectad.
3.3. Installation environment requirements

The installation layout of the energy storage systam must meetthe fire distance or firewall
requirements specified inlocal standards. Including but not limited to §GB31048-2014 Design
Code for Electrochemical Energy Storage Power Station} , §MFPA 235 Standard for thelnstallation
of StaticnaryEnergy Storage Systems}) . The energy staorage systemapplies anly to cutdoor
scenarios and requires cutdoor layout. Indoor layout is not supported. The general requirements
for site selection are as follows:
® The water level of the installation position should be higher than the highest waterlevel in the
history of the area. The distance from airport, landfill, river bank or dam should be z2km.

® Choose awell-ventilated area. When the device isrunning, donotblock the vents and heat
dissipation system to preventhigh temperature fire, Adequate installation space to ensure that
the surroundingequipment will not be affected by the heat generated by the product;
Installation position Ensure that external cable spaceis sufficient. With convenient
transportation conditions, reliable fire suppression system equipment.

® Keeptheinstallation location away from fire sources. Do not place flammable or explosive
materials around the device. If the equipmentis installed in a place with densevegetation, in
addition toroutine weeding, the ground under the equipmentneeads to behardened to prevent
weeds.

® Donotinstall the energy storage system outdoors in salt-affected areas to prevent corrosion
and fire. salt-affected areas are those within 2km of the coastor affected by seabreezes.

® Protective measures such asfences and fences must be setup for the energy storage system,
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and safety warninglabels must be erectad forisclation to preventunauthorized personnel
fram entering the device during operation, which may cause personal injury or property
damage.

® [nstall the device inan area away from liquid. Do notinstall the device under the water pipe or
air outlet where condensateis likely to occur. Do notinstall it under the air conditioner port, air
vent, or cable window of the equipment room to preventliquid from entering the inside and

causing short circuit.
[:é Instructions

When the safety distance of the site cannotmeet the requirements of relevantnational stand ards,
itis recommended to relocate the site. Site selection should avoid scenarios that are not
recommended by industry standards and regulations, includingbut notlimited to the following
locations, regions, and venues:
® Strongvibration, strong noise source and strong electromagnetic field interference area.
® Producing or having dust, oil fumes, harmful gases, corrosive gases, etc.
® Aplace where carrosive, flammable or explosive materials are produced or stored.
® Within the explosive hazard range.
® Placeswith existingunderground facilities. Crowded places, high-rise buildings, undergraund
Buildings.

® There are bad geological conditions such asrubber soil, soft soil layer, easy to collect water and
gasy to sink the ground.

® Within the limits of mining subsidence zones. An area likely to be flooded if a damar leves
breaks.

® FEarthquake fault and fortification intensity greater than @ degrees earthquake area.

® There are debris flow, landslide, quicksand, karst caves and other directhazards.

® [mportant water source sanitation protection area.

® Protected area of historical relics and monuments.
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If there is nomaore suitable site,itis recommended to install a fireproof firewall of nolass than 3h
for security protection, and consider the spacerequirements of equipment transportation,
installation, and maintenance. For details, see T/CEC 373-2020. The length and height of the firewall

must be lmhigher than that of the energy storage cabinet.

Preparation before installation
® Eeforeinstalling the product, check whether the productisintact. If you find any traces of
damage, please keepevidence and contact us.
® [fthere isno abnormality inthe product, please check the delivery listto seeif the parts are
complete.

Table 3.3 Delivery list

Senal name quantity remark
number
1 Outdoor cabinetenergy storage 1set Cabinet door key
system included
2 User manual 1 copy
3 Certificate of conformity 1 part
4 Factory inspection report 1part

® Eeforeinstallation, you need to prepare installation tools.
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Senal name quantity remark
number

1 Screwdriver set lset

2 Sleave lset

3 Multimeter lset

4 Forklift lpce

3 Screws, nuts, gaskets several

3.4. Mechanical installation

After confirming that the product isnormal and all accessaries are complete, you can refer to the

following suggestions for mechanical installation :

Select the installation position of the equipment in advance according to the product size, and

doagood job of positioning and fixing; The recommended basisis shown in Figure 3.2;

With reference to the weight of the product, the selected installation position needs to have

sufficient bearing strength;

Ensure that the ground pointisreliable and the grounding resistanceis less than 402,
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I 2150
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Figure 3.2 Basicreference drawing
{The actual dimensions of the equipment shall be subject to shipment.)
® Remove the sealing plates at the bottom of the device after remaoving the wooden cases. Put

away the removed sealingplates and screws, and reinstall the devices after they are in place.

!
|
CYG | |

Figure 3.3 Schematic diagram of the sealing plate at the bottom of the device.

|
A
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® Use aforklifttruck to place the device an the foundation, align the device fixing holes with the

embedded nuts, and secure the device usingM1aX40 bolts.

3.5. Electrical cable installation

This product uses the fusioncube architecture. The OC side has been connected internally. You
only need toinstall electrical cables for the AC side and external communication onsite. Naton
orovides the wiring reference in Table 3.3 according to the product power and cable specifications.
The cable diameter must meet the local cable standards. Factors affectingcable selection include
rated current, cable type, laying mode, ambient temperature, and maximum acceptableline loss.

Table 3.5 Cable diameters Table

Model Ac cable Zeroline Ground wire Positive and
capacity negative DC

inputs{female)

S0k Z3"35mm? Z35mm? Z25mm? Monotypic sail =
Tommz

100kw =3 70mm? =T70mm? Z50mm? Monotypic soil =
Tomma2

150kW =3"150mm’ Z150mm? Z95mm’ Monotypic scil =
Tomm2

A Danger:

For electrical installation, refer to the following suggestions:

1. Before wiring, check that all switches in the davice are off, and ensure that the davice isnot

powera don;

2. Before connecting the cable, turn off the power grid switch and ensure that the cable isnot
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live;

3. To ensure that the phasesequence of the cableis correct, you can add yellow, green, red

Ve 5

and blackinsulation jackets or labels to distinguish them to prevent phase sequence errors;

4. The connection between the cable terminal and the copper bar should be pressed tightly,

and the screw length should be moderate to avoid affectinginsulation and fastening;

5 Lay communication cables and power cables separately, and ensure that the insulation

layer isnot damaged during the laying process;
6. The ground cable must bereliably connected to the ground copper bar, and the cross-

sectional area of the cable must meet design requirements;
7. All AC cables enter the device through the hole at the bottom of the device and connect to

the corresponding phase sequence;
8. After cable connections are complete, use fireproof mud 1o seal cable leaks to prevent

extaernal pests from entering and damaging devices or cables;

9. To preventthe contact resistance from increasing and heating due to the loose force of

the terminal, ensure that the bolts fastening the terminal meet the tarque requirements listed

inTable 3.6:
Table 3.6 Cable torque requirements
Screw size 14 M3 M ] L0 M1z 14 Mlg
Torque 1.8-2. 4-4.8 -8 22-29 44--58 Te-~10 1211 189~
{N*m) 4 2 62 252
ge system are bottom-in and bottom out. After the

The inlet and outlet cables of the enargy stora
witch baffleis removed, as shown in Figure 3.5, @Lllmm and @ l3immhaoles are reserved for the

AB/C/N copper bar at the lower end of the switch for connectingcables to the customer, or the
holes are cut according to the customer's requirements. The PGND cableis connected to the PE

copper bar, and the grounding impedance of the device meets the requirements of the national

standard GB 30034 and local electrical standards.
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Figure 3.5 Switch terminal

The following shows how toinstall terminals and screws for power cable connection:

g _—
] —
E E— X
B —
] -
: |
D 1
{HH} H A Copper bar
L i Terminal
L C SCrews
D Spring washer
Large flat pad
F Mut
Terminal mounting the compenent of the wiring terminal

Screws are installed

AAttenﬁon
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LIf copper care cables or copper-clad aluminum cables are used, use copper wiring terminals.
2When aluminum alloy cables are used, use copper and aluminum transition terminals, or

aluminum transition terminals with copper and aluminum transition gaskets.

3.6. Communication cable installation

When installing external communication cables, lay them separately from power cables. The
distance between the communication cable and the power cable should ke atleast 300mm. When
the communication cable must pass through a power cable, ensure that the Angle between the two
cablesis 90 degrees to reduce electromagnetic interference caused by the power cable. The
communication cable should ke as close to the ground as possible to support the cable, such as
wire trough, metal guide rail, etc. If there isno support, you can use cable ties to basically fix it

The system can use RS485 or Ethernat cammunication maode for background communication, and
the system communication protocol uses Modbus RTU or TCP. The system uses twisted-pair

shielded cables or network cables to connect to the position in the following figure.

HOLVCOML/NOEL NOQCOMI HOLTOME - 13V DI GHD 11T EAE A TR D LIV TIRCME

3

EOME TH = COM A COME & COME A

Coaay BN COME B [=<: _CH | [==_"1H ! ToM AR

CAMNLAL
CANL-H
CANL-GHND

SHDI GHDE

CAMZ-L
CANZ-H
CAN2-GHID

DC 24V Ethernet RJ45

Power Input

Figure 3.7 Communication cable layout diagram
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4. Power on and commissioning

4.1. Check before starting

Eefore the operation of the product, please ensure that the product has beeninstalled in
accordance with the specifications, and carry out a comprehensive and detailed inspection of the
machine to ensure that the indicators are in ling with the requirements before starting.
® Appearance inspection:

1. Equipment appearanceintact, no damage, norust and no paint. If the paintis off, repair the
paint;
2. The devicelabel is clearly visible. Replace the damaged label in time.
® Grounding check: the box has a ground pointandis firmly grounded; The ground conductorin
the boxis securely connected to the ground copper barin the box.
® Cable check:
1. Cableprotection layer wrapped intact without obvious damage ;
2. The terminalismade in accordance with the specification, and the connection is firm and
reliable;
3. The labels on both ends of each cable are clear and clear. The cables meet the principle of
separating strong and weak electricity
4. Cablemounting bolts are secured, and cables are securely pulled. The cable holes have
been plugged.
® Check the copperbar: The copper bar has no obvious cracks or deformation, the screws at the
Joints are fastened, the markingmarks are not misplaced, and there is nodebris on the copper
bar.

e Componentinspection: Refer to Figure 4.1, circuit breakers are in the opening position.

®  The surge arrester indicator is green.
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Smoke sengor | —

I power module
scram switch
LED control
pane]
LED control pancl
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=¥lich
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switch
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protect
Lightning protdetlon
amiteh  pe Jightning B
protect jor
Phatevoltaie switeh

Load switch

Figure 4.1 Distribution switch position diagram

4.2. Power-on operation

The product boot operation processis as follows :

& Useamultimeter to confirm that the power grid voltage is within the predetermined range
{400V 10%);

® Refer toFigure 4.1, closing transformer soft switch MCEL and auxiliary switch MCE3, closing
QF L AC plastic-case switch to complete the transformer soft starting;

® Wait for the touch screen to start (about 30 seconds) to confirm that the display is normal and
thera is no fault alarm;

® Turn ON the battery auxiliary switch and the battery load switch of the high voltage box {rotate
to the OMN position], and turn on the battery in"Data"-= "Battery Data". Closing QF2 oil switch,
closing QF 3 load switch, closing QF4 photovoltaic switch;

® Onthe "System "-=" Parameter Setting "interface, set the converter parameters. On the"
System "-="0OperatingMode"” interface, select the required operating mode;
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® Enableall modules on the "Switch" page of the touch screen, and click "Converter on" to

complete the startup.

4.3. Trialrun

After all electrical structures of the device are installed and startup conditions are met, to ensure
reliabzle and stable operation of the energy storage system, professional electrical engineers must
power on the system for the firsttime and setthe operation mode and related parameters
accordingto project requirements:
® Setthe device control mode to "manual mode"” and set the active power to 3%;
® Choose"Data" = "EnvironmentMonitoring" to start the air conditioner, enable all modules on

the "Switch" screen, and tap "System on";
® (Observe screen PCS, battery and air conditioning parametars during operation, and stop
detection in time ifthere is an anomaly;

® The active power is setto-3%, and the battery is charged at 5% of the rated power of the

® Observe screen PCS, battery and air conditioning parameters during operation, and stop
detection in time ifthere is an anomaly;

® Runfor 0.5hours ;

® After the one-hour trial run is complete, shut down the systemon the Switch screen.

® You canchoose the local manual power control mode, automatic peaking andvalley filling
maode or backup mode accordingto the projectbackground and requirements, and then click

"Systermn Power on” on the systeminterface.

4.4. Shutdown operation

When the product needs routine maintenance, itneeds to be shut down. The normal
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shutdown operation of the product is as follows:

Click the touch screen switch interface and click "System shutdowr

Refer to Figure 4.1, break the air conditioning switch MCEZ2, auxiliary switch MCE3 and battery
auxiliary power switch;

Break the main AC circuit breaker:

Break the battery load switch and auxiliary switch of the high voltage control baox;

Wait until the busbar discharge ends, the touch screen is off, and the deviceis shut down

4.5. Scram Shutdown

When the product fails or an emergency shutdown is required, the following emergency

shutdown operations can be performed :

Pressthe emergency shutdown button "EPO";
Refer to Figure 4.1, disconnect the system auxiliary electrical switch MCE2-3 and the battery
auxiliary power supply, and disconnect the battery load switch of the high voltage box ;

Reset the EPO button after confirmingthat the fault or danger i1srectified and needs to run.

(&~ Instructions

After pressing "EPQ" for emergency shutdown, you need to turn off the AC/DC plastic-case switch,

auxiliary power switch, and battery load switch of the high voltage box, and wait 10 minutes before

turningon!
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5. Operation

This section describes the LCD touch screen display interface and the corresponding operation
caontrol through the man-machineinterface.You can run various operation commands on the LCD
toviewDC, AC, and systamrunning parameters and data, and obtain the current device status and
real-time alarminformation in a timely manner, providing a reliable basis for fault diagnosis. In
addition, the LCD touch screen can also display the system software version infarmation and

upgrade the software of each component through the U disk.

5.1. Man-machine interface introduction

After the system is powered on, the LCD touchscreen displays the startup screen. 30 seconds later,
the startup screen disappears, and the Home screen is displayed. As shown in Figure 3.1, the main
page interface displays system real-time power, voltage, current, power generation, operating

maode, workingstatus and other information.

2022-11-18
{E} PR
EEHE T Ittt ﬁ EER FERE
ki -h kW -h
oew EELH RE am
AMl: 04V BIEA ANl I305Y
BHl: 0V 493A B 300
....... Y [
B
U
U M
-]
=
[

Figure 3.1 Main page

page3 9



CYG

CYG ET CO., LTD.

Menu expansion items:

NO. Menu Menu item Parameter function
1 Home Mo Display the operating status of the system and
page the charge and discharge curve of the day
Real-time Converter all analog datadisplay
Data data
2 Real-time Converter working state and switch state
state display
Real-time Current system alarm information
alarm
Eattery data | Eattery data display and battery on/off
Settings
Envircnmen Dynamic ring monitaring display and air
tal conditioning parameter setting
monitoring
Histarical Historical alarm records are displayed
3 Record | alarm
5 Operating Display operation log
master
Datareport Export history
System Display systeminformation
System | information
g Operation Setthe systemrunning mode
mode
Parameter Converter and battery parameter setting
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setting

Manufactur Equipment manufacturar Settings

arsetting

System System software upgrade

upgrade port

Communica | Setup communication

tion setup

3 Switch System System power on and off

switch

5.2. On-off operation

1. Switch OM the converter: First check the power on of the whole machine, refer to Figure 4.1
to close the transformer soft start switch MCEL and auxiliary switch MCE3, and close the QF1 AC
plastic case switch. After completing the transformer soft start, close the battery auxiliary switch
and the hattery load switch {rotate to the ON paosition), and close the remaining distribution AC-DC
plastic case switch. "Battery Data" battery on, observe the touch screenno fault alarm {screen

startup takesabout 30 seconds);

20220801

12:00:38
s amMEN L Lk ] LE LY LB B
L1 LT s50C
£ EERE
P L Fe ] A AR A S0H
O EHEw LT LT L RERELE v L Ll
LT LF 1] RERELE
o FARM L &5 f ] LLE Rl wER
HEnE ARnE HMEOD
el i

Figure 5.2 Battery on/offscreen
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2. Setthe converter parameters in the "System "-=" Parameter setting"interface, selact the
required operation mode in the" System"-="COperation mode" interface, select grid-connected and
control mode manual or peak cutting and valley filling or backup mode;

3. Click "Switch" to enter the current on-off interface, select enable all modules {you can also
turn on some maodules as required, the number of modules depends on the actual shipment), click

"Systemoon” button, the normal start time is about 2 minutes, as shown in Figure 5.2,

azee 1 ifl> asne 2 D

Figure 5.3 Switch on/off screen

4. After clicking the "System On" button, if the temperature wait appears in the upperright
carner of the "Switch" interface, the environment does not meet the conditions for the systemto
start, the air conditioner will continue to work until the conditions for the system to start are met,

and the "temperature wait" disappears and the system continues to start.

Bk W

axee 1 iflflD auen : iJlD

Figure 5.4 Environment waiting page
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5. If the startup fails, a startup failure messageis displayed, and you can query the fault cause
according to the failure. Failure: "System failure" "PCS failure” {search the fault listh; "MNaon-
discharge" (battery power reaches SOC lower limit) "Mon-rechargeable” (battery power reaches

SOC upper limit),

SOZ205-18
G 17:46:12

REAIA wee 2 @D

Figure 5.5 System startup failure page

6. System shutdown: When the systemis in gperation, click "System shutdown" to shut down
the system, and then the entire system will stop running. If the ambient temperature and humidity
of the system are too high (too low), the air conditioner will stop working only after the tempearature
and humidity return to the normal range (3-33°C);

7. Break off the system auxiliary electrical switch MCBE3;

8. break the battery high voltage control box auxiliary switch and battery load switch;

9. Break the main AC/DC crcuit breaker.

5.3. Communicationsetup

@' Instructions: Communication setting refers to the setting of the cammunication protocal
between the LCD touch screen and the battery EMS, and between the LCD touch screen and the
EMS background.

1. Check that the battery BMS communication cable is connected to terminals CAMN2Z_H and

CAMZ L on the back of the touch screen;
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2. Check that the background EMS communication cableis connected to COME_A, COME_E or

network port an the back of the touch screen;

WLEORI HERSME - LE

COmM & COMEE POMEE

1L EokEiE  BSMIE e

DC 20y B,

Figure 5.6 Checkingcommunication cables
3. Click the LCD touch screen "System” -= "Communication Settings" to enter the

communication Settings interface.

@ FRRme
RE4BERIEN,  BEO0O bos - CAN @HH. 250k bps -
& miTE
LMY 1 M. i
R SEEN
e, 182 i 168 1 § o]
il rEaN
RS 255 ' I55 55 0
« RRFE HE 102 - 1 "

Figure 5.7 Communication setting interface

4. Battery BMS communication Settings: setthe CAM baud rate to 250k bps;

5. Background EMS communication set 1: IfRS485 communication isused, setthe
carrespanding

6. local secondary address of the communication panel to 1, if multiple energy storage

systems
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7. accessthe background secondary address cannot be repeatad,

8. Background EMS communication Settings 2: If Ethernet communication isused, the energy
storage system as the server, the host set the default address is:192.168.1.100, set the local addrass
carresponding to the communication panel to 1, and the server port to 302, if multiple energy
storage systems are connected The background 1P address must be unique. After changing the IP

address, click the Set button to set the IP address.

2022-11-18
21:48:08
o REEe
AS4AS W14 L 50k bps -
& EiTE
AL S 1
pr - 1tk
mpo— fa L0 B0 | Pt
L | i 100
i BYGH i - . =
o REHE

B8 | 1 i 1

.2 1
==

Figure 5.8 1P Address configuration interface

5.4. Run mode setting

5.4.1. Mode introduction

The operation maode of the energy storage system can be divided into three types:
grid-connected manual mode, grid-connected automatic mode, and off-grid automatic
switching.

1. Grid-connected manual mode: The energy storage systemruns in grid-connected mode, but
the LCD touch screen must be manually operatad by the user to start or stop the system. The
charging and discharging active power, reactive power, and power factor of the energy storage
system can be setin Parameter Settings. After the discharge power is setto 100% anti-

countercurrent enable, photovoltaic priority is used, when the photovoltaic power is greater than
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the load power, excess power is stored in the battery, and the photovoltaic cutput power is limited
after the battery is full; When the photovoltaic poweris less than the load power, photovoltaic +
energy storage combined power supply, if notenough, the mains supply; When there is nolight at
night, the energy storage power supply is preferred. When the energy storage power islower than
the setvalue, the utility power supply is used.

2. Grid-connected automatic mode: For peak cutting andvalley filling application scenarios,
the energy storage system automatically connects to the grid accordingto the pre-settime-sharing
charge and discharge power. For the backup mode application scenario, the PV gives priority to
battery charging

=

and the load power is provided by the power grid. When the battery is charged to
the set SOC upper limit, the PV shuts down, and the battery discharges to SGc%6% of the PV starts
Up. When the PV power is greater than the load power, the PV tracks the load power. When the PV
power isless than the load power, the PV and battery jointly supply power to the load. When the s
value of the battery is discharged to the standby power to maintain the S0Oc value, the battery stops
supplying power to the load, and the PV and grid jointly supply power to the load.

3, Off-grid automatic switching: When the power grid suddenly loses power when runningin
the grid-connected state, the energy storage converter automatically switches from grid-connected
to off-grid mode, and the system can output a stable 400V/50Hz three-phase AC voltage. When the
power grid suddenly calls, the energy storage converter automatically switches from off-grid to
grid-connected mode.

Instructions:

1. a. Off-grid switching can be setplanned trigger or non-planned trigger, setto non-planned
trigger: when the mains power failure, automatically switch to off-grid operation, the systemcan
output stable 400V/50Hz three-phase AC voltage; When the mains calls, it automatically switches to
the grid-connected mode. Set as scheduled trigger: When runningin grid-connected mode, you can

manually switch to off-grid mode, set"Off-grid” to "offgrid", when running in off-grid mode, you

can manually switch to "grid connected mode" {the premiseis that the mains exists), and set "off-
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arid" to "grid connected”. The settingintarface is as follows:

@ EEae

G sREN

i reas

o BEFE

o WilRE

L]
Ea 1L H

T

MM

e

| -
F hd
FEAMAT -

TS IHE -
M F -
B i -

2. B.ungrd-connected mode, the anti-reverse function can be disabled or enabled. Setto

Enable: The energy storage system will notbe reverse-supplied to the grid. Set to Disable: The

energy storage system can flowinto the power grid. Choose "System” = "Parameter Settings” =

"Advanced Settings (Password 888888)" = "MSTS Parameter” = "Anti-Counter-current Enable". The

following figure shows the setting page:

W RENE

F EiTER

i reEE

o RERE

D adnaE

FEEeE

EFE..
888888
1 23} D@
4 5 0
71 8 00
+/- uA
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L R =t v EEREEE. i -
F EiTEE e

o 1oTEY I v BRI -

e

s emiEN
d rEan
f RENE
B #ileE

5.4.2. Grid-connected manual mode

1. Click "System "-=" Operation Mode "toenter the page as shown in Figure 3.9

& BEEe el
#EA: e »  FFEETN: IrE -
HEM: B » WA WE -
TPMET t21 F - HBA: il -
G sHiEN
il rEaE MR
P = 1. By & i
P—— | Il L |
@ WineE

Figure 5.9 Grid-connectaed manual mode setting

2. Setthe control mode to "Manual made”, setthe corresponding active power, power factor,
and reactive power rate on the "Parameter Setting” page, and the machine runs according to the
setvalues (positive values are discharge, negative values are charging). Figure 3.10shows the

power settingintarface.
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& mems m e P HARE

MACHIE
F SiTaK

WEEhEE N B b I -
HEERGE: 000 - Eehth - an %
il rEaEE Pr—

EEFDTRN. oo W mEdNEREN an A
o BEAG

LE G BOE T oo - N AN oo L]
& mingE

Figure 5.10 Power settinginterface

5.4.3. Grid-connected automatic mode

Feak cutting andvalley filling made:

1. Click "System" =" Operation mode ", click "peak cutting and valley filling” button to enter

the settingpage:

L MR 01 Bl . 00:00-00:00 0% Mk [ WL oT M, 0000-0000 0% Mk
m FiR - a2 s . 00:00-00:00 0% Mut il - 08 #E . 00:00-00000 0% M
|
103 = 00:00-00:00 0% Mt o + DO00-00-00 0% ML
p——— FiR i " Fil Fiid L]
EA 04 B - 00:00-00:00 0% Ri EIl 10 BNE . 0000=-00000 0% WM&
il reEsn =
R 05 S . 00:00-00:00 0% Mk ER 11 B s DOe00-00:00 0% Bk
o BEAE i
Bl : 06 Bl » 00:00~00:00 0% Mk Wil 12 il 00:00~-00:00 0% M
LR W =

Figure 53.11 Gperation settinginterface of peak clipping and valley filling
2. Click"Modify" to setthe peak clipping and valley filling operation period and power: setthe
start and end time, charge and discharge power, and whether to enable itin period 1: click the next

item to enter the setting of period 2, save and exit after completing all period Settings;
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L] FUEA R s g it

12 00:00 | 00:00 0 L) .

1 00:00 | 00:00 0 e - | CHD

2 00:00 | 00:00 0 M a»
% T wh

Figure 5.12 Setting interface of charge and discharge time for peak clipping and valley filling

3. Automatically jump to the following interface, click the finish button ;

@ FEae PR 01 M O0:00-05:00 25hW R P ;07 M . 00-00-00:00 DRW WL

|
- MR -02 MR . o700-11:00 30kW B | MK -08 M . 00-00-00-00 ORW Mk
|
MR -0 Hi§ - 11:00-13:00 -S0kW BE MR - 08 FE - 00:00-00.00 0w Mk
[E #EEAR
FR 04 B ¢ 13:00-15:00 SOkW BB : MR 10 B . 0000-00:00 Ok B
il e |
BIIR 05 B 15:00~1%:00 -25kW R | MR 11 R 0000-0000 DWW Mk
o RikRE i
Ml o8BS 19:00-10:00 ISkW BE | Ml 12 i 0000-00:00 0RW Bk
® RN " )

Figure 5.13 Charge and discharge settinginterface of peak clipping andvalley filling
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4. Changethe "control mode" to "Peak cutting and valley filling";

& mEEs .

R HE - HEEES: i -
n FMK: - B ‘“-EI ! B

R CLE TS *  mE: L] -
G sman
@ rEam B Ryl

WG || E&MT EET EE 1

o RiEda L |
9 Anan

Figure 5.14 Control made of peak cutting and valley filling

5. Automatic mode: pause, click "Switch" -="System on to complete the local automatic

control mode setting.

a1 ilf>»D auei 2 Jfi>D

Figure 5.15 Automatic control operation mode opened
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Backup modeMode:

1. Click"System" -= "Operation Mode", click "backup mode" button to enter the settingpage;
If the mains charging function is enabled, the mainsis allowed to charge the battery. Battery
charging power: Set the required battery charging power value; Ifthe mains charging is disabled:
The mains does not charge the battery. Generator: When enabled, the generator is allowed to
supply power to the load. When set to Disable, power cannot be supplied to the generator to the
load. Generator charging: When the settingis disabled, the generator is not allowed to charge the
battery; When set to enable, the generator is allowed to charge the mains (provided the generator is
enabled first). Stand-by S0C: The battery does notdischarge when the battery is discharged until

the stand-by S0C isset.

] &

@ ERne

L1 ik w|  EAREE: a0 il
m e w w|  Rdie: Wi -

. i RSO0 B *

G emiEE
il rEan
& EBEAE
o AnaE ol

Figure 5.16 Backup mode settinginterface
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2. Change"Control Mode" to "Backup maodea"

—— BkiE
HmE: e v  HEEA RESCEY -
L ] » WA ¥ -
L b -1 2. k.4 - L[ H Bl -
G SEEE
il reaE Hani
. . : .
[ T E &M S F || i
& BEAE it il
2 AilRE

Figure 5.17 Backup control mode

3. Automatic mode: pause, click "Switch" -="System on” to complets the local automatic

control mode setting.

Bk W

axee 1 iflflD auen : iJlD

Figure 5.18 Automatic control operation maode opened

5.4.4. And off-grid automatic switching
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In the grid-connected state, when the power grid suddenly loses power, the energy storage
converter automatically switches from grid-connected to off-grid mode, and the systam can output
a stable 400V 50Hz three-phase AC voltage. When the power grid suddenly calls, the energy storage
converter automatically switches from off-grid to grid-connected mode. The specificsetting
methaod is as follows:

1. Switch mode manually and off-netwaork: click "System "-=" Running Mode" to enter the
current page. Select"Plan Trigger" in " Off-grid Switch" and setitto "planned trigger : When
runningin grid-connectad made, you can manually switch to off-grid mode, set "off-grid"” to "off-
arid ", when runningin off-grid mode, you can manually switch to grid connected maode (the

premiseis that the mains exists), set” off-grid "to" grid connectad”

@ BEEE -
A L &1) *  FFEETN: ey -
e R P v  BEWE: ¥ -
et L TEH - HE: TEl -
G sEEN
il rEeN HERT
o BEFHE
2 SineE

Figure 3. 19 Manual and off-network switching mode settinginterface

2. Automatic off-grid mode: click "System "-=" Operation Mode "to enter the current page,”
and off-grid switch "setto" non-planned trigger ", set to non-planned trigger: When the power grid
suddenly loses power, the energy storage converter automatically switches from the grid-
connected maode to the off-grid mode, and the system can output a stable 400V/530Hz three-phase
AC voltage. When the power grid suddenly calls when runningin off-grid mode, the energy storage

converter automatically switches from off-grid to grid-connectad mode.
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& FEme Lt ]
FramE: L] *  FEEN: WL TN -
i PQ *  BEM WF -
A LT - WA T -
G sman
il resn LB L b
3L B A=Y BT LBl || Wiln
f RIERE ! & d
B ARan

Figura 3.20

5.5. Battery parametersetting

Click "System" -= "Parameter Setting" to enter the current page; Customers set SOC upper and

lonwwer limits according to their own needs; You are advised to set the SOC lower imit to at least 3%,

@ meae sanen [N romx WA

T T s0C LA, #a0 % | SOCTM, 200 5
EL LYWL 0 ¥ RN 1400 .

m M E T S840 v hremen E A 1800 e

il ream

o Wi

6 #Ran

Figure 5.21 Battery charge and discharge settingscrean

& Attention: Battery parameters have been set before delivery of the energy storage

system. You are not advised to change battery parameters.
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5.6. Dataviewing and export

1. Click "Record"-="Data Report” to enter the current page.

THER 2] A * 8

Figure 5.22 Data report interface

2. Check the day, maonth, year and total charge and discharge.
3. Insert the USE flash drive, wait for the USE flash drive connection, click data export, wait

for the export is complete.

6 FEAE B A W “ L *4 ol PR T LT

B WhEE

Figure 53.23 Data export interface
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5.7. Software upgrade

Software upgrade includes: LCD touch screen software, power module DSP software, power
module ARM software three kinds of software upgrade.Before the upgrade, shut down the systam

an the Switch page of the touch screen. That is, upgrade the software when the system stops

running.
1. Firstof all, prepare a U disk, a computer, a new folderin the U disk, named "UPDATE" for

storing burned files;

=] ug iF)
[ [PERRR
' + |8+ 2EE - ViR
E~L 2 g e
at fmiEE
UPDATE
Ba WRSHR
» B M
= LN
i

Figure 5.24 Creating the upgrade software folder

2. Copy the DSP, LCD and ARM firmware required for system upgrade to the UPDATE folder;

v | UPDATE
Bl == == =
- 1 RSB - USSR UPDATE
=r= E B A
# EEEE _
ARM_MAC Update. hex
& WosRlE | DSP_MAC_Update.hes: 223 ;
[ e uzrapp ad s
=il

o My Padipent B9

Figure 3.23 Saving the upgrade software

3. Click "system" —= "System Upgrade” and enter the password "288388" to enter the

upgrade page,
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o RikEe EBEA
£ dak 888888
G snEaN 1 2 3 &
— 4il5/ 610}
el Lot 2 LA
F  RiEva
+/-F . || W
o aAngx

Figure 5.26 Password verification for upgrading software

4. Insert aUSE flash drive on the back of the touch screen. The interface shows that the USE
Flash drive is connected and the upgrade fileis detected.
5. Upgradethe LCD touch screen software, click "LCD upgrade ", wait about 15 secands, there

will be a prompt upgrade success;

ETFae

UEENM! ke

RAFLCDFHEES

ismas

I ¥ §

R DA LCDHR
DSPFHE
ARMF+E

| = RHUE

Figure 3.27LCD Upgrade software and restart screen
6. Aftar the LCD touch screen software is finished, click the "Restart”" button to refresh the

version, as shown in Figure 3.24. Customers can upgrade DSP and ARM according to the actual
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situation, and then click "restart".

7. Toupgrade the power module DSP/ARM, select the module to be upgraded in the module
box on the System Upgradeintarface. {If the system has multiple modules, itisrecommended to
upgrade module 1 first, and then upgrade module 2 until all modules are upgraded.);

8. Click "DSP/ARM Upgrade" and wait about 3 minutes for a message indicating that the

upgrade succeeds. The system upgradeis complete.

2022-11-16
&

21:46:56
#rEe
US B o 1

ERDNOSPFHETE,

DSPEETIT, N,

I':\:-_"':‘i"f'- T Y

e LCD#4

DSPH&

ARMF-il

8 BHUR

1

Figure 3.28 DSP/ARM upgrade interface

5.8. Environment monitoring interface

Click "Data" -="Environment Monitoring” to enter the followinginterface; You can view the real-
time system environment status, air conditioner parameter Settings, and air conditioner on/off on
the screen.

Cooling mode: When the temperature is greater than or equal to the set cooling point, the air
conditioner starts cooling. When the temperature islower than the cooling point, the air
conditioner turns off cooling. The defaultreturn differenceis 3" C (adjustable from 1°C to 10 7 C).

Heatingmaode: The air conditioner turns on when the temperature islower than the heating hot

spot, and turns off when the temperature reaches the heating hot spot. The return differenceis 3°C
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{adjustable from 1°C to 10 ° C) by default.

fo LEmE

mE: 26C Ll Rt
& EEED — ' mE.  75% nc §¢C
SEFR

> winn W* L —

5 mEmE
iy &
g..e108
EPO & =il s bl 1.1
O mEnE

wE: EW s & ®E: EW W : EW Mo : EW

Figure 3.29 Environment Monitaring page
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® Failure: The equipment fails and the system stopsrunning {charging/discharging.

Alarm: The output power of the device decreases or some functions fail due to external factors, but

the charging and discharging functions of the system are not affectad.

6.1. Alarm handling

Table &, 1l Troubleshooting mathods for fault alarms

catchas fire

Alarm/Fault Compone Cause ofthe Treatment method
ntinvolved | problem
Flooding fault | Battery The storage Check whether there is standing water
holder tank isflooded | insidethe cabkinet Confirm whether the
outdoor cabinetis leaking and whethar
the equipmentin the cabinetisintact.
Door status Battery The energy Check that the cabinetdoor is
sensor alarm holder storage cabinet | completely closed. Check whether the
doar opens cable on the door status sensar is
disconnected. Check whether the
position of the door status sensoris
offaet.
Fire failure Eattery Eattery Immediately press the EFC button and
holder overbeats or maove away from the storage cahinet.

Stay ata safe distance for 30 minutes. If
there is smaoke, fire phenomenaon,

nlease call the fire alarm telephone; If
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nao, manually clear the active alarm and

contact the vendor.

fanis damaged

Thea surga Elactrical The surga Chack whether tha signal cabla of the
arrester alarms | kin arresteris SPD s loosely connected. Check
faulty whether the lichtning arrestar indicator
isdiscolored; Replace the AC surge
arrester.
Compressor Alr Cables are Turn off the power distribution switch,
alarm conditioner | loose. The open the junction baox of the air
CoOmprassoris conditioner, and check whether the
damagead cables are loose.Observe whether thera
isobvious damage to the appearance of
the compressor, whether there is a
burning taste If so, contact the
manufacturer.
Cutdoor fan Alr Cables ara Turn off the power distribution switch,
alarm conditioner | loose and the open the junction bax of the air
fanis damaged | conditioner, and check whethar the
cables are loose.Observe whather there
isobvious damage to the fan, whether
tharais a burmning taste,if so,Plaase
contactthe service hotline.
Indoor fan Air Cables ara Turn off the power distribution switch,
alarm conditioner | loose and the open the junction baox of the air

conditioner, and check whether the
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cables are loose,. Ohsarvae whether thara
isobvious damage to the fan, whether
tharais a burmning taste,if so,Plaase

contactthe service hotline.

Fower grid

undervoltage

aver voltaga ar

Power
arid /il

machine

The voltage
an the arid-

connectad side

Chack whether the grid-connectad

sidevoltage is abnormal;

fault

machina

connectad side

is abnormal

fault is abnormal

Fower grid Fower The frequency | Check whether the frequency of grid-
ovar Grid J0il on the arid- connectad sideis abnormal;
frequency/und | engine connectad side
ar frequency is abnormal
fault

[sland Power The voltage Check whether the grid-connectad
orotection arid/ail on the arid- sidevoltage is abnormal;

High/low
yoltage
crossing Give

an alarm

Grid foil

generator

Grid side
yoltage

abnormal

Chack whether the grid-connectad

sidevoltage is abnormal;

The power
orid voltage is
unkalanced

breakd own

Power
arid /il

machine

The voltage
on the arid-
conneactad side

is abnormal

Check whether the grid-connectad

side voltage is abnormal;

Grid

Grid/diesel

The phase

Switch any two cablesin ABC wire
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misphase

angine

sequence on
the arid-
connectad sic

isincorrect

la
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Alarm/Fault Component Causeof the Treatment method
involved problemn
High DCvaltage Battery Abnormal battery Checkwhetherthe DCinputvaltageis abnaormal;

[ breakdown

voltage

Bus overvoltage

brealdown

Energy storage
converter

device

LThelzadis
unbalanced
2. The softwareis

abnarmal

L. Checkwhetherthe DC cableisloose or
abnarmal.

2. Contactthe manufacturer

Thebusbarishalf
unevenequilibrium

brealkdown

Energy storage
converter

device

L. Theloadis
unbalanced
2.The softwareis

abnormal

L. Checkwhetherthe load is abnormal.

2. Contactthe manufacturer

Creertemperature
drop The fore head

Suep

Energy storage
converter

device

Excessiveinternal

temperature

Checkwheathertheinlet and outlet of the elecrical
warehouse are blocked;
Checkwhethertheinternal fanworks properly.

3. Contactthe manufacturer

Povveer tube over
temperature

brealdown

Energy storage
comverter

device

Excessiveinternal

temperature

Checkwhethertheinlet andoutlet of the electrical
warehaouse are blocked;
Checkwhetherinternal fans work properly.

Cortacting the Manufacturer

Thebalance
bridge over

termnperature fault

Energy storage

converter

Excessiveinternal

temperature

Checiwheahertheinlet and outlet of the electrical
warehouse are blocked,
Checlwhetherthe internal fanworksproperly.

Contactthe manufacturer

Dcover current

brealdown

Energy storage
converter

device

Excessdo current

Compatible Checkwhetherthereis short circuit or
linedamage ontheDC side
2Replace theenergy storage converter or contact

themanufacturer.

Balancebridge
e flow

brealdown

Energy storage

converter

Excess of internal

current

Checkwheaherthe off-netwaork loadis excessive,
2.Replace theenergy storage converter module or

contact the manufacturer,
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Output overload

Joer current fault

Energy storage

conwverter

Acside power

Excess current

Checkwhetherthe power gridvaltageis normal;

Checlowhetherthereisa short circuit onthe D
sidearthelineis damaged.

Checkwheaherthe off-netwark loadis excessive,

Replacethe energy storage converter module or

contact the manufacturer,

Wave by wave

lirmit flove

Therefore.disabled

Energy storage
converter

device

Thecurrent onthe

ACsideis excessive

Checkwhetherthe power gridvaltageis normal;
Checkwhetherthe off-network loadis excessive.
3. Replace theenergy storage converter module or

contact the manufacturer,

Communication

interruption fault

Energy storage
converter Local

control device

Communication

interruption

L. Checkwhetherthe communication nete ork
cables between modulesare loose,
2. Checkwheatherthe netwaork cable of thelacal

controllerisloose,

Weaver

Energy storage

Weaver

Loose, check whethertheweaver cableor

circuit it disabled

convert

relayls abnormal
Software

exception

fsynchronousthe converter letter/synchronizati | exception;
fault device onne interruption Checkwhetherweaver set exception;
Hardware circuitdamage.
Relay open /Short Energy storage | Theinternal Replace energy storage converter maodule

Contact manufacturerto replacetheinternal panel

Farn 1/2/3 alarm

Energy storage

conwvert

Internalfan

abnaormal

Replace energy storage converter maodule
. Contactthe manufacturerto replacetheinternal

fan

Leakage current

Energy storage

Leakage current

Checkwhether leakage current hole loose

abnormal The fault

Implement/batt

Ery

Software,

abriormal

Thefault converter ENCE5S connedionor exception;
device Software, Checkthe groundwireis broken;
abnaormal
Insulaticn Energy storage | Theinsulationon Checkwhetherthe ac/dc cableis damaged, orto
resistance converter the low side groundshort circuit;

Checkwhether cell lines of short circuit or being

damaged.
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Maoduleis missing Energy storage Toscreen Loose, check maodulecommunication cables
The alarm converter communication between abnormal;
device interrupt module
Lowe dic The alarm Energy storage Battery isnot open Checkwheaherthe battenyis open
converter
device

& Warning: The above alarm and fault for commeon alarm or malfunction, If a fault other

than Table 6.1 occurs, Please contact the manufacturer directly.

6.2. Routine maintenance

Influenced by environmental temperature, humidity, dust, vibration and the influence of inverter
internal compenents ageing, systeminrunning process there may be some potential problems. To
make the energy storage system can long-term and stable run, need accordingto table 6.2, regular
visit to arrange maintenance personnel, find and handle problemsin a timely manner. Installed on
the dustserious, high salt fog or heavy industry park system suggest quarterly maintenance time,
gas condition good regional energy storage systemmaintenance once avery six months are
recomimendead.

table 6.2 Routine maintenance waork

Maintenance Action The reference standard
oflike
Enclosura Check the engine Mo obvious disbonding, scratch or rust
appearance Mo obvious leak traces
Check the vents Ventdust accumulation
chack the door lock The door lock is no damaga
Alr Check the noise and Fan, compressor rotation is normal. no
conditioner vibrration caton and sound
Clean the filter Mesh surface clean, nojam
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Energy Check the noise and The frontpanel fan rotation isnormal,
storage vibration no caton, sound
converter Check the front panel vents | Airvents on the front panel surface
device Check the backend copper | clean, nojam
platoon interface Copper platoon and contact no

corrosion discoloration, nodust

accumulation

Electricity Check the lightning Lightning protection device isnormal
protection device Loose screw socket connections
Check the cable copper without loss
platoon interface Copper platoon, and contact surfaces

without corrosion discoloration, without

dust accumulation

EBattery pack Battery pack fan rotation without caton,
Check the noise and sound
vibration Alrvents on the front panel surface
Check the cable copper clean, nojam
platoon interface Loose screw socket connections

without loss
Copper bar and contact surface without
corrosion discoloration, nodust

accumulation

6.3. The warranty service

6.3. 1. Warranty period
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In the case of the correctuse of the product, the business the warranty period of the

cantract shall prevail.
6.3.2. The warranty scope

Product during the warranty period, any belongs to the product itself quality problem caused by
fault, CYG ET CO., LTD. For free maintenance or replacement praoduct for the customer. Custamers
should be the company set aside areascnableresponse time of maintenance, replacement of
products handled by our company. Need to show proof of purchase of products related, and to
ensure that the product brandis clearly visible, otherwise, the company shall have the right to not
be warranty guarantee.

Disclamer

Appear the following situation, the company shall have the right not to quality assurance, but still
can provide paid maintenance senvices,
® Has more than warranty period,
® Can'tprovide the product purchase related certificate;
® |nthe processof transportation, loading and unloading damage;
® [ncorrectinstallation, modification, or the damageis repairingby unauthaorized personnel;
® Runningunderabnaormal conditions of use or the environment, cause damage;
® Useanatong machine malfunction or damage caused by component or software;

® [uetoirresistible factors such as fire, earthquake, flood caused by the fault,
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