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Preface

Attention

Your purchase of products, services or features, etc. shall be governed by our commercial contracts and
terms, and all or some of the products and service features described in this document may not be
included in your purchase. Unless otherwise agreed in the contract, we make no representations or

warranties, express or implied, regarding the contents of this document.

Keep vour manuals safe

This manual serves as an important part of this equipment. You may print the electronic copy of the
user's manual on paper as needed, and keep the paper copy and the electronic file in a safe place for
subsequent reference. Anyone operating this equipment at any time must follow the requirements of this

manual.
Copyright Notice

The copyright of this manual belongs to our company. No unit or individual shall copy, partially copy or
fully copy (including software, ete.), or reproduce or distribute in any form or by any means. and our

company reserves the right of final interpretation. This manual can be updated according to the feedback

from users or customers.

Use and warranty coverage only applies to mainland China

Use And Warranty Coverage Only Applicable To Mainland China
Overview

Please read the product manual carefully before installation, operation and maintenance. This manual
contains important safety instructions and installation instructions that must be followed during the

installation and maintenance of the equipment.

Open box inspection notes

When opening the box, please carefully confirm: whether the product is broken or damaged:
Whether the nameplate rating of the machine comresponds to your order requirements;

Our company has been strictly inspected in the manufacturing and packaging of our products. so if you
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find any kind of omission, please contact our company quickly to solve the problem.

Scope of application

This product manual describes the installation, electrical connection, conunissioning, maintenance and

troubleshooting of 50-105KW Power Control System.

Readers

This manual applies to professional electrical technicians responsible for the installation and

conunissioning of Power Control System (PCS).

Model number (s)

PotisPCS-30K-1000/400E-A02E
PotisPCS-50K-1000/400E-A02E
PotisPCS-63K-1000/400E-A02E
PotisPCS-80K-1000/400E-A02E
PotisPCS-105K-1000/400E-A02E
PotisPCS-105K-1000/400E-A02E-F

ta
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Chapterl Security Information

1.1. Necessary conditions for installation and maintenance of Power Control

System

The installation of Power Control System must fully comply with national and local grid standards and
regulations.

Read and understand all instructions contained in this mamual and familiarize yourself with the relevant
safety symbols before you begin installation and commissioning of the equipment.

In accordance with national and state/provincial regulations, access to the grid can only be obtamed
with the permission of the electricity department and the operation can only be performed by a qualified
electrical engineer.

If you need any maintenance or repair, please contact our after-sales staff. please do not repair yourself,
it may lead to personal or property injury.

Before installing and maintaining the equipment, you should use the DC switch to cut off the high

voltage DC of the battery, otherwise, the high voltage generated may bring serious injury.
1.1.1. Installation and maintenance personnel requirements

When an Power Control System (PCS) is in operation, some parts may be electrically charged and some
parts may become hot. Improper use, incotrect installation, or incorrect operation can result in serious injury
to persons or property. Transportation, handling, installation, start-up and maintenance operations must be
performed by a qualified electrical engineer (all accident precautions in effect in the user's country must be
observed!) We are not responsible for any personal or property injury caused by any misuse.

The shipping company is responsible for any damage caused to the machine during the process. Please
check the PCS thoroughly when picking up the goods. If you find any packaging problems that may cause
damage to the PCS, or if you find any visible damage to the PCS, please notify the responsible shipping

company immediately.
1.1.2. Precautions for electrical connection

When handling energized PCS, please observe all current national regulations related to the prevention

of electrical accidents.
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1.1.3. Compatibility with RCD

This product can cause a DC current in the PE conductor. Where a residual current-operated protective
device(RCD) is used for protection against electric shock, only a RCD of type B is allowed on the supply side of

this product.

The reconmended leakage current rating for the RCD is 30mA.

1.2. Explanation of symbols

In order to ensure the safety of users' personal property or efficient use of this product, please read this mamal

carcfully before installation and use.

1.2.1. Manual prompt identifier

The following is a list of the identifiers used in this manual. Please read and understand what each identifier

represents.

This instruction indicates that there are hazards during operation and that failure to comply with such

waming messages will directly result in serous personal injury or death.

Danger
This instruction indicates that there are potential hazards during operation and that failure to comply]
with such waming messages may result in personal injurv or death.
Warning
A This instruction indicates that there are potential hazards during operation and that failure to comply]
with such waming messages may result in damage to the equipment.
Attention

1.2.2. Safety instructions

Warning

All installation, commissioning and maintenance operations must be performed by professional

personnel. Professional technicians must meet the following requirements :

Professionally trained ;
Read this manual completely and be familiar with the safety aspects of operating electrical and

electronic equipment;be familiar with the safety codes related to electrical systems.

The Power Control System are designed and tested in strict accordance with relevant international

safety standards, and their installation, comunissioning, operation and maintenance processes must

4
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comply with the safety codes of operation for electrical and electronic equipment. Improper use or
misuse may endanger the personal safety of the operator or third parties, as well as damage the converter
or other property safety. To avoid this, the following safety precautions must be strictly followed during

operation and maintenance, which are described in detail in the corresponding sections.

Meet the above conditions professional and technical persomel can carry out the following work:
(1) Installation of converters:
(2) Construction of energy storage systems in accordance with customer requirements:
(3} Commissioning of energy storage systems;

(4) Operation, commissioning and maintenance of energy storage systems.

Risk of injury if you mishandle the equipment!
The instructions in the manual must always be followed when moving and placing the converter;

Improper handling of equipment may result in electric shocks, bums, contusions, etc;

>

Attention Damage to the equipment caused by anv unauthorized modification and disassembly of the system

{(or equipment) operation is not covered by the warranty.

1.2.3. Safety instructions in mechanical installation

Always ensure that the converter is free of any electrical connections before installing it.

Danger

Poor ventilation of the installation environment will affect the svstem performance!

Good ventilation needs to be ensured during the operation of the equipment. The equipment must be

>

kept upright and the air ducts smooth, with no strong air currents blocking the air flow near the air
Attention

outlets to ensure adequate cocling inside the unit.

1.2.4. Safety instructions in the electrical connection

Do not touch the metal terminals of the battery without adequate protection.

Danger

The cables used in the energy storage system must be securely connected, well insulated and of

>

appropriate gauge.

Warning

(¥
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>

Attention

All electrical installations must meet national/regional electrical standards;

Must be licensed by the electricity authority of the country/region in whichit is located in order to

operate on the grid;

Before connecting to the input power, be sure to ground it reliably and comply with local electrical

standards.

1.2.5. Safety instructions in converter operation

4

Danger

Any touching of the equipment inside with the grid circuit connected to the copper row, contacts,

terminals and other acts mav lead to buming or electric shock fatal!
Do not touch the terminals and conductors connected to the grid circuit;

Pavy attention to anv instructions and safety instruction documents regarding connection to the grid.

>

Warning

There is a risk of electric shockinside the device! Do not open the converter housing while the

converter is operating or under electric condition.

Complete and closed cabinet shell to protect the safetv of the operator's personal property;
Anv operation of this equipment must be performed or directed by a professional;

Please note the safety precautions listed in the user manual and other documents.

Do not disconnect the DC side ofthe converter when the AC sideis under load If you need to
disconnect, please perform a shutdown first. Disconnect the DC connection only after disconnecting

the AC load disconnect switch of the converter and confirming that no veltage is present.

>

Attention

When the converter is running, it is strictly prohibited to block the air duct with foreign objects.

1.2.6. Repair and replacement safety instructions

4

Danger

Improper maintenance operations on the equipment mav result in injury to persomnel or damage to

the equipment. Before performing any operation, the user must strictly follow the following steps:
Disconnect the grid AC load disconnect switch first, then cut the battery box DC circuit breaker;

Wait at least 10 minutes until the internal energy storage components are discharged, during which
time it is strictly forbidden to touch the equipment terminals, contacts, copper row and other
electrically charged parts with human body or any conductor;Use testing equipment to inspect to

ensure thatno voltage or current is present.

>

Please prohibit unrelated personnel from entering the maintenance site!

Temporary warning signs must be posted or barriers erected during electrical connections and

maintenance work to prevent extraneous personnel from entering the electrical connection or

6
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Aftention maintenance area.

Restart the converter only after removing faults that affect the safetv performance of the converter;

Complete power down of the converter 1 minute before re-powering;

>

Attention The converter does not contain maintenance parts inside, if you need any maintenance service, please

contact our after-sales service staff.

Please donot replace the internal components of the converter without permission. We will not be

>

responsible for any warranty or joint and several liability for the resulting damage.

Attention

Contact or improper handling of printed circuit boards or other electrostatic

sensitive components can lead to device damage; avoid unnecessary board

>

Attention contact;

Comply with electrostatic protection norms and wear anti-static bracelets.

1.2.7. Other

All safety markings, warning labels and nameplates on the converter:

>

Must be clearly visible:

Attention .
Cannot be removed or overwritten.
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Chapter2 Introduction to Product Specifications

2.1. Product introduction and features

The Power Control System, with three electrical level topology, can realize bidirectional conversion

from DC to AC and AC to DC, which can convert AC to DC to charge the battery, or convert DC to AC to

supply power to the load or feed back to the grid.

PotisPCS-105K-1000/400E-A02E

Number Implication Instructions Remarlk
1 Brand identity Brand identity
2 Power class 105kKW Other: 50kW/63kW/80kW
Three-phase AC/DC
3 Converter type
conversion
4 Assembly mode Module
Table2-1




2.1.1. Product characteristics

Table2-2
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Powerful performance

Typical Applications

Smart and friendly

Three-level topology, conversion

efficiency up to >98.5%

High dvnamic response, full load

switching time down to 10ms

Supports parallel operation of
multiple machines, expandable

to 2MW

Modular equipment allows for
more flexible configuration and

easy maintenance

High-speed IGBT. low internal

resistance filter

And off-grid seamless switching,

fast response, to ensure continuous

uninterrupted power supply for

critical loads
Wide DC input range, supporting

ladder batterv utilization

Independent regulation of active

and reactive power to improve

Peak-shaving and
valley-filling: store electricity
during low electricity prices
and discharge it during peak
periods to save electricity

costs

Uninterrupted power supply:
When the power grid is down,
the system can supply power
off-grid without interruption
to ensure normal operation of
the load

Dvnamic capacity increase:
compensate for short term
power resource shortage and

defer distribution investment

Power quality management,
compensation of transient
dips in grid voltage, power
factor ofloads and harmonic

currents

Can form a hvbrid micro-grid

Perfect fault protection function

Adaptable to multiple types of
batteries for different charging and

discharging strategies

With PQ, VF, VSG, SVG and other

fimctions
Accepting grid dispatch

Multiple communication methods are

available

Support parallel operation of
multiple machines, expandable to
2MW

sVstem
power quality
2.1.2. Electrical principle
BAT+ o— =3~ [ —= L B 1 ] =
e —— = | | - (— L2
L || | _— ——ol3
BAT- o— —F++H— — T - L L =] N

Figure 2-1 Electrical topology diagram of Power Control System
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2.2. System application

As shown in Figure2-2, the grid-connected energy storage system built by PCS module consists of STS,
energy storage device, battery, EMS and BMS. The battery is connected to the energy storage device, which
is connected to the load through the STS to achieve uninterrupted switching between grid-connected and
off-grid. The energy storage device communicates with the EMS through RS485 interface to indirectly
realize the charging and discharging control of the battery bank, and the EMS communicates with the energy
storage device, BMS and smart meter through RS485 interface to realize the energy scheduling of the energy

storage system.

2.2.1. System utilization diagram

The structure of the energy storage system is shown below. The PCS energy storage device pushes the data
to the EMS or other upper computer system in real time. Specific instructions on the seamless switching of STS to

and from the grid can be found in section 4.4.

Tranzfotmer

Eleetricity Meress

PowerLine [(——— Powet Lins A0 Communicadonline = = = Turnkey Sclubons

The drawing shows the applied electrical system, BMS will be connected with EMS and PCS to realize the
functions of the battery’ alarm.  protection and controlling. The electricity meter is connected to EMS.
Figure 2-2 Energy storage system switching between grid and off-grid

Expansion:

The above system supports the integrated application of light and storage, and connects to DCDC
bi-directional converter and PV panel. The DCDC bi-directional converter can do either step-up MPPT or
step-down MPPT according to the system configuration to detect the power generation voltage of the solar
panel in real time, and track the highest voltage and current value (VI), so that the system can output the

maximum power to the storage battery. Battery Charging.

10
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2.3. Product Structure

Table2-3 Product dimensions and specifications

specification pattem W XD XH (mm) remark Wind direction

50kW. 63kW. Rear connection

Uniform style 440X590<233.5

80kW (Reference A)
A 484 X620 256.5 Rear commection . .
Advancing wind
105kW
B 484X 620X 256.5 Front connection

Figure 2-3 A heat dissipation model

11
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Figure 2-4 B heat dissipation model

Figure 2-5 S0LW/63kW/80kW dimensions

- 4584 - - BAE =
L(_J - - B B - )
E\I-:l S R " " - o k-] n
[t )
N Ll

Front view Left view

- 440 -
| [elef]  [ebedob]
—:]
—
[my
[E
Back view

Top view

12
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Figure 2-6 105kW-A dimensions

4

20

b

Figure 2-7 105kW-B dunensions

484 - — -

' N . = - z
p 0 .
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£
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2.4. Appearance display diagram

The appearance of the panel of the PCS modular machimemodel is shown in Figure below:

Figure 2-8 PCS module - Rear maintenance front view and rear view

1 23 4 5 6

Figure 2-9 PCS front maintenance front view (socket terminal on the DC side)
1 2 3 4 10 o 9 3]

14
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Number Name Description
, . Green light is always on when running, green light flashes when in
1 Indicator light , , ,
standby. red light is always on when there is a fault
2 ETHLOCAL Remote/local switching (reserved)
Bits 1-2 are CAN conumunication matching resistor access; bits 3-6 ard
3 (10) 6-digit DIP Switch imodule address settings (binary) - bit 6 is the lowest bit (right to left) -
see 2.4.1 DIP Switch settings
4 TEST debugging network [Factory background debugging communication port (internall
port dedicated)
5 Ventilator Duct ventilation holes, forward air and backward air
220V er
6 PoWer sUpPly ) %7 AC input (internal dedicated)
interface
7 Fixed bracket Module left and right mounting bracket for connecting cabinet fixing
8 Puller Drawer type modular puller, not for load-bearing
o IAC terminal wiring (please see 3.3.2 terminal introduction for terminal
9 AC side interface ,
details)
10 DC side interface DC T:crminal wiring (please see 3.3.2 terminal introduction for terminal
details)
Grid current samplin
11 . PIE  aBic three-phase current in/out interface (reserved for equipment)
interface
2 Grid voltage sampling |A/B/C/N  grid wvoltage sampling input interface (reserved for
- mterface equipment)
13 External communication [COM (26pin signal terminal) signal port (check the port definition
port description in 3.3.3.)

Table 2-4 Appearance description table

Figure 2-10 PCS front maintenance front view
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Number Name Description

1 Puller Drawer type modular puller, not for load-bearing

2 Fixed bracket Module left and right mounting bracket for comecting cabmet
fixing

3 220V power supply interface 220V AC mput (intemal dedicated)

4 AC side interface AC terminal wiring (please see 3.3.2 terminal introduction for
terminal details)

5 DC side interface DC terminal wirmg (please see 3.3.2 terminal introduction for
terminal details)

6 Indicator light Green light 1s always on when runming, green light flashes when
in standby, red light is always on when there is a fault

7 ETHLOCAL Remote/local switching (reserved)

8 (I0) 6-digit DIP Switch Bits 1-2 are CAN communication matching resistor access; bits
B-6 are module address settings (binary) - bit 6 is the lowest bit
right to left) - see 2.4.1 DIP Switch settings

9 TEST debuggmg network port [Factory background debugging communication port (internal
dedicated)

10 Grid current sampling interface |A/B/C three-phase current in/out interface (reserved for
Equipment)

Grid voltage sampling interface [A/B/C/N grid voltage sampling input interface (reserved for

Equipment)

11 Extemal commumnication port |[COM (26pm signal termmal) signal port (check the port
definition description in 3.3.3.)

12 Ventilator Duct ventilation holes, forward air and backward air

Table 2-5 Appearance description table

2.4.1. DIP Switch setting (address assignment)

The DIP Switch for the Power Control System is a 6-digit DIP Switch for manual assignment of the

converter's communication address. The down position is OFF, which means "0". The upward position is ON,

indicating "1". The first bit is the internal CAN parallel signal resistor bit (dial up "1" for multiple parallel

modules), the second bit is the external BMS-CAN comumunication resistor bit (factory default "0"), the third

to sixth bits are used for address conmunication dialing (in binary) The third bit is the high bit, the sixth bit

is the low bit, and the address bits are set from right to left (refer to the figure below).

16
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Figure 2-11 Schematic diagram of the 6-digit dip switch of the Power Control System

When we need more than one parallel use. you can set the communication address of the module
according to the "6-digit DIP Switch" dial code. For example, address 1, our 6-digit DIP Switch address dial
code can be low - the 6th digit dial code up, at this time 000001 is the address 1, according to the binary and
g0 on to set the address (the following table describes the 6-digit dial code munber of address 1-8).

Correspondence address Address Dialing Bits
1 000001
2 100010
3 100011
4 100100
3 100101
B 100110
7 100111
8 101000
Table 2-6

Caution:

The first two communication matching resistor DIP Switches are not recommended to make changes. When
multiple devices are in parallel, the first DIP Switch needs to be dialed up, and if direct commumication between
PCS and BMS is required (matching the BMS communication protocol), the second DIP Switch will be dialed up.

2.5. Technical specification parameters

The teclnical parameters of 30KW-105KW Power Control System are shown inthe following table:

Technical data and specifications
PotisPCS- |PotisPCS- . ) PotisPCS-105K
o PotisPCS-63K PotisPCS-80K
Specification (KW) 30K 50K -1000/400E-A02E
-1000/400E-AQZE | -1000/400E-AQ2E
-1000/400|-1000/400 PotisPCS-103K

17
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E-A02E ‘ E-AO2E | _1000/400E-A02E-F

DC side
DC voltage range (V) 615-950Vde (3W3L) /650-950Vde (3WA4L)
Number of input channels 1
Maximum current (A) 49 82 103 130 171
Peak short-circuit current(A) 4000
Busbar capacitor discharge ,
time 10mimn
Battery type Lithiwm Battery
AC zide (On-grid)
Voltage range/rated voltage (V) 400V=10%
Frequency range (Hz) 50/60=5 Adaptive
Rated power (KW) 30 50 63 80 105
Maximum power (KW) 33 55 69 88 115
Rated cumrent (A) 44 73 o1 116 152
Max. Apparent Current (A)D 48 80 101 128 167
Short circuit current (A) 177 177 177 177 177
Power Factor 0.99
Power factor adjustment range 1 (ahead of) ~ 1 (behind)
Current distortion rate (KW) <3% (rated power)
DC component 0.5%
Overload capacity 110% long term
Maximum discharge efficiency 08.2%
AC side (Off-grid)
Rated output voltage (V) 400
AC voltage harmonics <3% (linear load)
Frequency (Hz) 50+5Hz
AC output power (KW) 30 50 63 80 105
Equipment Protection
With function Battery alnti-rera‘se connection, DC c:frer current prc:tal:tion. .Fl‘LC ovelr culn'ent
protection, AC over voltage protection, surge protection, grid monitoring
Dimension 484%620%256.5m
(WAD*H.mm) 484*590%233 5nun o
Weight (kg) 38 50
Altitude 2000m
] -30°C to 55°C (45°C derating use ; derating to 80% of total current at
Operating temperature - ~ -
55°C)
Storage temperature -45°C~70°C
Humidity Less than 95% RH. non-condensing
Cooling method Intelligent air cooling

18
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Type of converter Non-lsolated
Protective class I
Protection level IP20

Communication Interface CAN/RS485

Conformity to standards

GB/T 34120-2017 , GB/T 34133-2017.
EN 62477 .ENIEC 61000,IEC 62109-1, IEC62109-2 , AS/NZS 4777.2

Inverter Overvoltage

AC OVCII
Category For All Ports
Inverter Method Of
m,m © ,E © , Active frequency shift for anti-islanding protection

Active Anti-Islanding N
Pollution degree classification PD3
Overvoltage category for each

ge calepory II(DC).ITI(AC)

port

The decisive voltage class
(DVC)

Auxiliary control circuit: DVC A
AC power circuit: DVC C
DC power circuit: DVC C

Country of origin

Made in China

Table 2-7 Technical parameters table

15
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Chapter3 Product Installation

3.1. Pre-installation inspection

3.1.1. Check the outer packaging materials

Packaging materials and components may be damaged during transportation. Therefore, before installing the inverter,
please check its outer packaging material. Check the outer packaging material for any damage, such as holes, cracks, etc.
If you find any damage to the inverter, please do not open the package and contact us as soon as possible. It is
recommended that you remove the packing material within 24 hours before installing the inverter.

The schematic diagram of the modular converter package can be found in the following figure:

Foam padding

Certificate of Conformity,
factory reports and other

information

Figure 3-1 Module packaging diagram

After removing the package, please pay attention to the nameplate label on the equipment and check whether the capacity
of the model and other technical parameters on the nameplate are the same as when placing the order!

3.1.2. Packing list inspection

After unpacking the Power Control System, check with the delvery noteto see ifthe delwerables are complete ormissing. If you find
any damage orany component missing, please contact the manufacturer.

3.2. Mechanical installation

When installing the modular converter drawer, it 1s fixed to the cabinet mounting column by the front two side lugs
(please refer to the figure below), please work together with two people to lift the converter, push the converter into the
cabinet and turn the rails to place it smoothly, and reinforce the stability of the comection between the cabinet and the
module by the back fxing parts.
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1.The front left and right fixed lugs using @8 *
1lmm mounting holes (fixed screws do not
exceed this specification) up and down the
installation hole spacing: 125mm. (cabinet
drilling need to pay attention to)

2 Please note that this puller is only used for
pulling and dragging dwing equipment
installation, and it is prohibited to be used for
load-bearing.

3 Installation of fixed guide rails: easy to push
and pull the PCS module machine, so that the
equipment is placed flat. (Cabinet factory
provides)

4 Back fixed parts: for the back of the cabinet
and the module machine connection fixed to
ensure that the module machine will not shake
up and down in the cabinet (left and right
installed a), fixed parts recommended aperture
©7.5* 10.5mm. (Cabinet factory to provide)

5,The reserved hole position for the commection
between sheet metal and cabinet, contactor and
sheet metal is M5,

6. First install the sheet metal, then sequentially

install the contactor, connect the power harness,

and finally connect the communication harness.

Figure 3-2
Information on clearances required around inverters: There is no detail requirement about the distance around
inverters. But installation shall be in a well-ventilated enviromment, which ensures good heat dissipation; Ventilation

requirements refer to 3.2.3.
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We use one 4-pole contactor, it is controlled by PCS, The 4-pole contactor is supplied with inverter.
Pls Kindly find the following wiring diagram.

The KM contact’s coil is controlled by a middle-relay which is controlled by PCS directly. The aux contact of
KM are detected by PCS directly.

Note: Disable the contactor of KIM3 when used in Australian & New Zealand market. The KA23 1s canceled.
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Figure 3-3 Schematic diagram of rack-mounted Power Control System

3.2.1. Installation environment requirements

® Installed indoors, protected from sunlight, ran and standing water:

®  Clean installation environment, avoiding large amounts of dust in the air;

® Installation in a well-ventilated environment, which ensures good heat dissipation;
®  Avoid blocking air inlets and outlets to ensure smooth air ducts:

® The ambient temperature should be ensured at -20~45°C to ensure the best operating condition of the
converter, too high or too low temperature will lead to shortened life.

3.2.2. Carrier requirements

®  The converter installation carrier must be fire resistant;

ta
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® Somenoise will be generated during the operation of the equipment, try to install it in a place far away
from the residents' life;
®  The mstallation location should ensure easy maintenance;

® Donot install converters on flammable building materials;

®  DPlease ensure that the mounting surface is solid and meets the load-bearing requirements for the

installation of the converter.

3.2.3. Ventilation requirements

The cooling method of PCS module adopts forced air-cooling, and the module heat dissipation method is
front air in and rear air out. In the integrated system, the inlet and outlet air of the cabinet must face the
meodule, and the module air inlet distance from cabinet air inlet =110mm. An air duct must be added to the
outlet air of the module to directly send hot air to the outlet air of the cabinet to prevent hot air from

backflowing in the cabinet.

“ )
" = = 110 =
52 e
outlet air | Ej et air
Zh : x
|~ i I
. Iy e
e " ] b3 T
/-'.—1 i ny T
- Ean . N
24 il £
outlet louver filter cotton / inlet louver

Figure 3-4 Heat dissipation diagram

I NOTE

It is recommended that the filter cotton of the inlet and outlet louver be 40PPI dense-polyurethane

mesh foam and flame retardant. and the louver of the outlet louver be 10-mesh insect-proof steel mesh.

If you do not add air ducts out of the air outlet, you can install a fan in the outlet exhaust,
corresponding to the fan selection should be based on the actual effective air volume of 2 times the
choice of fan (fan specifications on the nommnal maxmmum air volume can not be achieved, the actual

efficiency point is probably in the 0.5 times the maximum air volume).
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Table3-1Ventilation parameters of PCS module in cabinet

e Actual effective air Actual effective air
Model number L TG intake area of the outlet area of the

(CFM) (m3 /min) cabinet (mzj cabinet (mzj
EPCS50-AM 350 9.91 0.05 0.06
EPCS63-AM 350 9.91 0.05 0.06
EPCS80-AM 350 9.91 0.05 0.06
EPCS105-AM 556 15.75 0.06 0.072
EPCS105-AM-F 556 15.75 0.06 0.072

[ NOTE

¢ The Actual effective air intake area of the cabinet and Actual effective air outlet area of the
cabinet in the table above refers to the area of the cabinet through holes;

® The parameters in the table above apply only to a single PCS module, and the heat dissipation of
other components in the cabinet is not taken into account.

3.3. Electrical installation

3.3.1. Recommended system configuration

1.In order to use this converter in a safer and standardized way, the recommended configuration of the energy

storage system is shown below:

DC Circuit Breaker ' AC Circuit Breaker
QF? ¢ DC 7 QF1 ]
BAT ’ P T Grid

Battery Pack —
’ Load

Figure 3-5 Single module grid-connected configuration diagram

Commendations for QF1 :

The minimum requirement for QF1 as below:

Ttem Rated power for PCS Rated current Rated voltage
1 105kW 200A AC400V
2 80kW 160A AC400V
3 63kW 125A AC400V
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4 S0LEW 100A AC400V
5 30kW 63A AC400V
Table 3-2

2.Single module and off-grid applications need to cooperate with the extemal STS (transfer switch),

three-phase power line, N line, PE line connection as shown in the figure below.

A B.C. M

o 4 wires pass frough e ranstorme ey
L 7 g TS v
+ 4 o — Ir'm_:,_; + — — — LR AT gy ] '.‘E"_i
| N v :"’ — o . + - - =g LR I "‘(‘?‘
g ]
. L - - TLtfTe Lin .
PV 1 [
|
J
Pioneri - Disable s contito: of )V when
e i, Ausiviian & W Zmsiand sl
o LA
e SAFATALA
+ N ]
s [ TR R |
i + NNe & | UL
|t = o | o g Al
i I ™, I 2 i A B
s -
wa T
e | = |
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wof i
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Figure 3-6 Systematic configuration diagram of parallel and off-grid switching
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PCS
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ERPP opppp e o AP
Main switchboard
SRR = R
LYY = B g
4
[reorem || [ Roomew | RCD/RCM
L1 L2| L3| N PE L1 L2|L3| N PE L1 L2|L3|N PE L1|L2/L3|N PE
BACK-UP BACK-UP

Figure 3-7 Systematic external connection block diagram

Warning

DC voltage input on the battery side ofthe energy storage device should be within its required range,

otherwise the energy storage device will not wark;

When connecting power cables, please pay attention to the incoming and outgoing wire sequence not

to connect wrong or reverse, and strictly follow the system drawing wiring;

When configuring the number of batteries in series and parallel, users need to take full account of

the maximum charging voltage and minimum discharging voltage. You can consult our technical

service staff for details.

Note: When used in Australian & New Zealand markets, the contactar of EMS3 is disabled. To

maintain neutral continuity, the neutral lines MUST connect the main neufral and the back up circuit

neutrals. There MUST be a Main Earth Neutral{MEN) connection at the main neutral bar in the main|

switchboard.
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Preparation tools:
® Torque wrench
® Screwdriver
®  Wire stripping pliers
® DMultimeter
®  Heat gun (or heat out fan), heat shrinkable tubing

3.3.2. Introduction to terminals

1 2 4 4
= .
oot —
=2
o) 9 (] = |

"

L1 i 7
The torque of the M8 screw of the power terminal is 11-13 N.M.
The torque of the M6 screw of the fixed module is 34 N. M.
Figure 3-8 Terminal diagram of PCS-105KW modular machine model
1 2 3 |
o —
7

Figure 3-9 Terminal diagram of PCS-105KW modular machine model (Front maintenance)
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Number Description

1 For AC termmals, M8 type crimp terminals are recommended. (Each P termmal spacing 231mm)

N BAT-, connects to the positive terminal of the battery. The recommended commection terminal is

- M8*12 type. (Each P terminal spacing 23mm)

; BATH, connects to the positive terminal of the battery. The recommended connection terminal is
M8*12 type. (Each P terminal spacing 23mm)

4 Grid current sampling interface (this port can be left unconnected, refer to Figure 3-6)

5 Grid voltage sampling interface (this port can be left unconnected, refer to Figure 3-6)

6 COM (26pin signal terminal) signal port (signal)

7 For the protective earth tenminal, the M4 type crimp terminal is recommended.

Table 3-3

CT  [C-[+[B-[B+A-[A+]
@ SIELLLIELISO

VG [N| [C] [B] [A]

Figure 3-10 105K'W module electrical network voltage and current sampling wiring port diagram

Table 3-4 Sampling Terminal Defmition Description Table

Ternunal . . .
Name Terminal Function Deseription
Symbols
A+ Comnect the S1 terminal of the CT of phase A
A- Connect to the S2 end of phase A CT
Grid t sampli
! ::1'11'1'en samping B+ Connect to 51 end of B-phase CT
interface
€T) B- Comnect to the S2 end of the B-phase CT
C+ Connect to the S1 terminal of C-phase CT
C- Comect to the S2 end of the C-phase CT
A A-phase grid voltage sampling input
Grid voltage sampli .
. w,’ ge samping NC No access required
mnterface
B B-phase grid voltage sampling input
(VG) P g g Iplng mp
NC No access required
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C-phase grid voltage sampling input
No access required
N phase grid voltage sampling input

NC

e EMS_485A l —o
e EMS_4858 2 —a
1K =] HMI_485A —a
=) HMI_485B t
=) ETH_485A i
1o ETH_485B i f—a
e CAN_II i —a
OO?—_\M 1o CAN_IH B
D& BMS_CAN 2L i
—_ T / e m.,._.m..ﬁ.w:.nu__ 10 —a
y o INV_SYNC Hi—a
& CARRIER S YNC 12 —a
PR I-O0RB
) GND-1S01 10—
07 B e op 14—
— & 2AV-ISO-5YSI 15 —@
\i IND-IS02 16 | — o
ﬂr\@ [e GND-IN - Status Feedback
1 EPD_ISO M@ orkmz
{1 dgsn  BMS 854 —J2 — . e kM2 Bl @ ~—
- X 5 1T M _485 —— .
ETH_A8SB [ mﬂﬁw : B ETH 4854 1) DRMO(REF GEN/) |19 | —p S |
BMS_CANL —gore o anan — L CANIH e M) B0 2 —a
- - i pel B ever F & .
s 185 Sy GND_SOT X - o e 5 |
24V_IS0_SYS S . GND_ISD2 e LED_RUN - of N-line KM3
LED_FLT —Liecoiel i A LED RUN D _FLT fi= ) E—
DIl ISOIKM2) DEMIEREF GENAR _. P —ru.._ll.l _u e _._._..ulm L1 - I
= DI2_1S0 —F &__.g: 50 1o DO_ISO{KM2) 24 P g w2 0 1. L)
oF — == 5 TR 1o STS_CTL{KM3) 5 pAlparemre Al
: d e JAV-ISO-5YS2 26
@ . DRMO(COM-LOAD)

o o

COMM1
COMM2

9 @

3.3.3. COM1/COMZ2 signal terminal definition description

9

Figure 3-11 Pinout diagram of COM1/COM2-DP26 interface of converter
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Signal Name Pin mumber | Signal Name | Pin number Function Deseription
This 485 signal is used for extemal signal
Extemal i = =
, BMS 4835A 10 BMS 485B 19 interface - can be connected to EMS, upper
485 signal - -
- computer, etc.
HMI-485
ool HMI 485A 1 HMI 485B 11 Reserved for 485 (external HMI touch screen)
sign
No . .
. ETH 485A 20 ETH 485B 3 M85 communication (no signal at the moment)
definition - - )
CAN Parallel CAN conmunication (for CAN]|
parallel CANIL 12 CANIH 21 communication with STS/PCS and other
signal devices)
Extermnal BMS CAN communication (for extemal
, CANZL 3 CAN2H 13 - .
CAN signal BMS commuruecation)
Table 3-5 COM1/COM?2-485 and CAN signal terminals definition table
Function Description Signal Name | Pinnumber | Function Description Signal Name Pin number|
Intemal industrial v Internal carrier
frequency synchronization 4 synchronization signal |CARRIER SYNC-ISO| 22
, SYNC-ISO -
signal
Signal common terminal 1| GND_ISO1 14 Signal conumon end 2 GND_ISO2 23
24V 150 24V IS0 SYS2
DC24V+output signall .- 5 DC24V-+output signal2 15
SYS1 DRMO0(COM-LOAD/0)
) LED FLT LED fault/operation
LED fault signal - - 6 . LED RUN_ISO 24
N IS0 signal - -
DRMO
DRMO (REF GEN/0) 16 [KM2 inputsignal KM2 25
DI1 digital input signal
1ttt pth sian DI2 digital input signal
(BMS to PCS fault DI1 ISO 7 N - D12 ISO 17
- (reserved) -
shutdown alamm)
DO1 digital t EPO (Emer
e outpu DO_ISO $ (Emergency EPO_ISO 26
(reserved) - Stop) mput -
DO digital output (STS B
OP OP 18 - GND ISO4(KM3) 0
standby) -

Table 3-6 COM1/COM2-Digital Signal Terminals Definition Description Table
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3.3.4. Instruction for DRMO setting.

How to enable/disable DRM:

1.Wiring.
The DRMO can be realized through the wiring terminals (19 and 26 pin of DB26 terminal ) of PCS.
Please refer to the Clause 3.3.3.

2. The software setting.
DRMO enable: background address -80.145

Writing O to this register means disabling (this is the default factory configuration): setting to not support dry
contact control of PCS device start and stop.

Writing 1 to this register means enabling: setting to support dry contact control of device start and stop.

DRMO signal logic switching enable, background address: 02.05, Bit4d:

This bit is checked to indicate: DRMO signal closes PCS to perform power-on action; DRMO signal disconnects
PCS to perform power-off action. (This is the default factory configuration)

This bit is not checked to indicate: DRMO signal disconnects PCS to perform power-on action; DRMO signal

closes PCS to perform power-off action.

| Dl |Param9t9r|l'il| Parameterfamse | ParameterValue | Unit | DisplayFormat |bs9n. Description
o w G B0.145 DRMO enable Signed D [ ] nabde, 0: Disable
L G 0205 Harmonic Control Configuration 3 Binary B  Harmonic Contral Configuration 3
Figure 3-12

3.3.5. AC side wiring

Step 1: Measure with a phase sequence meter to ensure that the phase sequence of the connected cables is

positive;
Step 2: Disconnect the rear AC switch QF1 of the energy storage unit;
Step 3: Measure with a multimeter to confirm that the cable to the terminal is not charged;

Step 4: Strip the AC cable to the appropriate length with wire strippers, apply cold erimp terminals and
crimp with erimpers;

Step 5: AC wireto AC terminal block: "A", "B", "C", "N".

Wiring work is restricted to professionals;

When wiring, ensure that no dangerous veltages are present at the connection points.

Warning

3.3.6. DC side wiring

Step 1: Measure the port voltage of the battery with a multimeter to ensure that it is within the input voltage

range of the energy storage device:

Step 2: Disconnect the DC switch at the previous level and confirm that there is no voltage between the
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positive and negative DC inputs by measuring with a multimeter, then the wiring operation can be

performed:

Step 3: Strip the DC cable with wire strippers to the appropriate length, set on the M8 cold terminal and
crimping pliers, 50-80KW recommended DC cable = 25mm?2, 105KW recommended DC cable = 35mm?2:

Step 4: Connect the positive and negative cables of the battery pack to "BAT+" and "BAT-" of the DC
terminal block.

Wiring is restricted to professionals.

Warning

Disconnect the AC and DC distribution switches to ensure there are no dangerous

voltages in the system when wired.

Danger

The positive and negative voltage of the battery must not be reversed and must bel
measured with a multimeter before wiring.
Attention

3.3.7. Communication connection line

The COMI1/COM?2 ports on the rear of the PCS 50-105K'W module are equipped with multiple signals
(refer to Table 3-1 COM signal port definition description): We can provide the DB26 signal cable for the COM
port to lead the required signal pins to one end of the XT tenminal block and the other end is connected to the XT

terminal according to the corresponding line number to connect to EMS, BMS and other equipment.
Referto Figure 3-7 in Clause 3.3.3.
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3.3.8. EPO Wiring

e — _ - Option one:
4V- /3% DC-24V+Power supply '.'Cl.‘tl_) 14=

. Select 24%+ through the OF point

inside PCS, refer to the figure on
s A e the left, at this time shorting 142

n, Setios SRS 14/188 and 182 signals to GND, at this

. time if not connected to the

: emergency stop can be directly

. shorted 3% and 26# signals to lead

PCS

24V circuit to cancel the EPOD

signal alamm.

Option two:
C-24V+Power supply 2-1‘-5 5=

Select GND through the OF point

inside PCE, refer to the figure on

the left, at this time shorting 32

Short Circuit and 18% signals to access 24V+, at

=1

this time if not commected to

emergency stop can directly short

14% and 26% signals to lead 24V

circuit to cancel the EPO signal

EPO-28% oF-18¢

7

alanm.

Figure 3-13 EPQ wiring diagram

Note: Our factory equipment EPO function is enabled to open state, if you need to shield EPO function
please note before placing an order, the factory tester will turn off the EPO function. If the site is not

comected to the EPO emergency stop circuit and reported EPO fault reference to the above two options to

short to cancel the EPO fault alamm.

3.4. Communication

This series of Power Control System supports Modbus protocol and RS485/CAN communication
method, which is convenient for users to monitor the energy storage device system in the backeround and

realize the telematics, telemetry and telecontrol of the energy storage system.
3.4.1. EMS communication

The BMS-485 signal from the COM port of the converter can be used to conmmmicate with the EMS,
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which is the energy dispatching unit of the energy storage system, accepting remote dispatching from the
grid and receiving information from the BMS to complete automatic charging and discharging control and

protection of the energy storage system.

3.4.2. BMS communication

It can get and detect the basic status and protection information of battery BMS, and shut dovim the
storage converter according to the fault protection status information of battery to improve the safety of
battery pack. The Power Control System does not communicate with BMS directly, but can be connected to

BMS through RS485 interface of EMS.
If direct communication between PCS and BMS is required, a custom adaptation protocol and
BMS high voltage box are required.

3.4.3. Single converter communication

The COM1 port of the converter leads to the terminal block through the external signal line (refer to
Figure 3-5) terminal signal (the signal does not need to be led all the way to the terminal block, just access

the corresponding signal as needed, the pin signal can refer to Table 3-1), and comects to the EMS/HMI

controller ete. through the secondary cable.
EMS /HM1

DB26 terminal signal cable

Figure 3-14 Single module communication diagram

3.4.4. Multi-converter communication

A statement: we advise that the inverters are not tested to Section 5 of AS/NZS 4777.2:2020 for
multiple inverter combimations and that combinations should not be used, or external devices should be used

in accordance with the requirements of AS/NZS 4777.1.
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3.5. Post-installation inspection

3.5.1. Cable connection condition check

Post-installation inspection is required after the complete installation of the energy storage device:

1.Reasonable location of equipment placement and installation to meet load-bearing and envirommental

requirements;The earthing conductor size is 25 square mm at least.

2.The power line is correctly connected, the ground line is well connected to the ground network, the
installer should confimm the continmity of the earthing system by measwring the resistance value which

comply with local standard.

3.To check whether the main line is comnected wrongly at one time/wire sequence reversed and to

determine whether the difference will affect the safe operation of the energy storage system:

4.Confirm that the communication lines have all been properly comnected, and that there are no

discomnections or short circuits in the connection.

Note:setting earth fault alarms, when there is an earthing fault, the PCS will detect the fault and shut

down, the fault lamp on the panel will be lighten.

3.5.2. Electrical and communication inspection

1. Disconnect the AC circuit breaker QF1, close the DC circuit breaker QF2 (refer to Figure 3-3), use a
multimeter DC voltage gear to measure the voltage between the DC terminals of the converter "BAT +"
and "BAT-", if the voltage and battery voltage consistent, and within the correct voltage range. then the
wiring is correct. and within the correct voltage range, then the wiring is correct, otherwise disconnect the
DC circuit breaker QF2 and re-check the DC side wiring:;

2 Disconnect the DC circuit breaker QF2, close the AC circuit breaker QF1, using a multimeter AC
voltage file to measure the AC tenminals "A", "B", "C", "N" between the voltage, if the three-phase
three-wire connection, the detected "AB", "BC", "CA", "N" between the voltage, if it is a three-phase
three-wire commection, the detected "AB", "BC", "CA The voltage between "AB", "BC" and "CA" should
be 400/380V: if it is a three-phase four-wire connection. the voltage between "AN", "BN" and "CN"
should be 230/220V. The voltage between "AN", "BN" and "CN" should be 230/220V; if the
measurement deviation is large, please disconnect the AC circuit breaker QF1 and recheck the AC side

wiring.
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Danger

The eclectrical wiring inspection process needs to be completed by a qualified

operator;

After closmg the switch, the system is already charged with high voltage and it is

strictly forbidden to touch any parts inside the converter.

An inverter with storage connections will need to provide a means for temperature compensation of the

battery charge voltages.

This is particularly important for use with lead acid batteries in warm climates,

to avoid damage to battery banks by overcharging in hot weather, and related hazards due to release of

hydrogen gas and cell rupture.  Most inverters control this function via a remote temperature sensor

which is attached to the battery bank.

This product does not include a connection terminal for a remote battery temperature sensor. If mstalling

with lead acid batteries please check with iPotisEdge for advice regarding charge settings.
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Chapter4 Power-up operation instructions

4.1. Switching on and off of PCS devices

4.1.1. Pre-boot inspection

Before switching on the equipment, the following steps should be followed to check the equipment:

1. Visually inspect the module with no signs of external damage, DC circuit breaker QF2 and AC

circuit breaker QF 1 are in "OFF" (refer to Figure 3-3);

2. Check the DC input wiring of the energy storage device, the AC output wiring is normal and the

grounding is good in accordance with the inspection items after the installation is completed in Chapter 3;
3. Check whether the battery voltage is normal;

4. Check whether the phase voltage and line voltage on the grid side are within the normal range and

record the voltage value.

5. Before starting the machine need to check whether the EPO signal is connected, whether the
emergency stop button is closed (emergency stop connected to normally open, refer to 3.3.7 - EPO wiring).
if you do not need to connect the emergency stop, you can explain before placing an order, otherwise it will

always report EPO fault.

4.2. Switching mode

4.2.1. Power on automatically

Power on: When the converter does voltage source voltage stabilization, it can be factory set to power on
automatically. AC side to the converter on the thres-phase power, the equipment automatically start operation, the
indicator light is always green, DC side output 750V de (voltage can be set) to establish the bus voltage.

Shutdown: If there is an emergency stop button switch connected, you can make it disconnect first. At this
time the converter will report an EPO fault (indicator light on red) and the equipment stops running. Or use the
background to make the converter stop rumming and disconnect the AC side switch.

4.2.2. HMI Control Switching

The Power Control System can be configured with HMI controller to control the converter on/off signal (HMI
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is optional - recommended model: TPC-7012Et), HMI instructions can be found in Chapter 5 - Human Machine
Interface Guide, this shutdown mode only tums off the operation of the power devices in the system, the machine is
in standby mode and the output terminals are charged.

4.2.3. EMS Control Switching

The EMS (Energy Management System) can be configured to match the conumumication protocol of our Power
Control System to control the switch-on signal (we provide the text of external comnmnication protocol), this
shutdown mode only turns off the operation of power devices in the system, the machine is in standby mode and the
output terminals are charged.

If you need to disconnect the whole system, you need to wait for the PCS to shut down,
the AC and DC circuit breakers need to be disconnected;

The top cover should not be opened until the electrical circuits comected to thel
converter have been disconnected for approximately 10 minutes and the DC busg
capacitors inside the module have been discharged:

To prevent personal injury, if you want to do maintenance or open the operation of the|
Attention chassis after power down, please use a multimeter to measure the electricity at the|
terminals first.

Make sure that all internal parts of the machine are not charged before carrying out

relevant operations!

4.3. Manual/automatic operation

Through EMS/HMI controller, we can realize the switch of manual/automatic operation mode. After

switching to automatic power on, PCS will automatically power on and run when it is powered on.

When the converter is set to auto-on, be sure to note that the battery voltage needs to
meet the voltage range of the PCS.
Attention

4.4. Parallel off-grid switching (without static transfer switch-STS case)

4.4.1. Grid-connected to off-grid steps:

Step 1: Automatically change the PCS operation mode to manual mode via EMS/HMI or background

software;
Step 2: Set the PCS shutdown command; confirm that the PCS is in the shutdown state;

Step 3: Grid disconnection (grid master switch QF disconnected), confirm that there 1s no power on the

grid; reference diagram as follows:
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Energy Storage Cabinets

Battery cabingts
T : A
r \‘\ Q[‘\ [ Jl—l- 1 \ — L
| Grid } | \
'\\ . ) ‘J-’ S - g J-\'\.._
PCs

Figure 4-1
Step 4: Set the PCS to operate in off-grid mode:

Step 5: Set the PCS power-on command (select voltage source mode) through EMS/HMI or background
software; (output function is determined by the load size).

4.4.2. Off-grid to on-grid steps:
Step 1: Automatically change the PCS operation mode to manual mode via EMS/HMI or background
software;
Step 2: Set the PCS shutdown command; confirm that the PCS is in the shutdown state;

Step 3: Setting the PCS to grid-connected mode;

Step 4: Apply power to the grid (grid master switch QF is in the closed state) with the following reference

diagram;
Step 5: Set the PCS boot commmand;

Step 6: Change the PCS manual mode to automatic mode.
4.5. Parallel off-grid switching (with static transfer switch-STS case)
Energy Storage Cabinets

Battery CthﬂP1H

— o QF1 e ‘

(Grid }— " - STS R |
| PCS |

(a) the STS is split by default;
Conditions for STS closure:

STS and PCS need to be powered separately, (grid-comnected STS is commected to the grid with power,
off-grid UPS needs to be added to power the STS: the DC side of the PCS needs to be comected to the battery.)

STS and PCS wiring: 485 signal line needs to be connected: synchronization signal needs to be connected:
Modbus address is the same; after both comnmunication is normal, STS will close after 3 minutes. The following

diagram:
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Energy Storage Cabinets

Battery cab 1|nm.5

:ﬁ/Gri cl,, o STS il " ‘
N =] |

Gad

Figure 4-3

4.5.1. Description of the on-grid to off-grid process (STS fully automatic switching):

When the grid loses power, the STS detects the grid loss and quickly gives the grid loss signal to
the PCS. and the PCS sends the break command to the STS. and the STS recetves the command and
breaks the break. And after the PCS receives the signal from STS, it will also immediately complete the
switch from "grid-comnected” to "off-grid" mode, from "current source mode" to "voltage source mode".
Voltage source mode", at this time, to complete the switch from grid to off-grid, this process is

completed by STS with PCS, the process time is about 20ms ~ 200ms.

— - — - — <

Y Energy Storage Cabinets
B Battery caﬂnets
T -\'\ . - ‘-.‘-. .
S I ‘ QF1 g - ‘
| Grid } ¢ STS v |
W, S | NmEsl
| PCS |

Load |

Figure 4-4

4.5.2 Description of the off-grid to on-grid process (STS fully automatic switching):

Loss of power from the grid, when the load part is supplied by energy storage and the PCS
operates in off-grid, voltage source mode; the STS is powered by the UPS and normal communication is

maintained between the STS and the PCS;
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At that time, after the grid call, STS detects the grid call and quickly gives the grid call signal to
PCS and PCS sends the closing command to STS, and STS receives the command and closes the gate.
And PCS receives the signal from STS, PCS tracks the phase and amplitude of the grid through
synchronization signal and communication, when the phase and amplitude are synchronized and
confirmed for a period of time, PCS cuts back to grid-connected operation, thus completing the

"off-grid" to "grid-connected” mode. This completes the switching from "off-grid" to "on-grid" mode.

At this time, it enters into grid-connected mode operation, and the process time is about

20ms~200ms.
| | | - | | |
' Energy Storage Cabinets
| Battery L'E1hiLLUl.H
PN . \_ _
(rid ) QF s Y | QF1 \= \
I, o / L= ] | N ‘
L. s |
Load
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ChapterS Human Machine Interface Operation

Guide (HMI Option)

The touch screen can be installed on the front door panel of the cabinet with a resistive touch screen of 7"
resolution. Through the touch screen, the converter can be operated and controlled, and the key parameters on the
inverter side of the converter, the key parameters on the grid side, and the event and alarm information can be
queried.

5.1. Touch screen operation

5.1.1. Launching the login screen

After the Power Control System is powered on, the touch screen will enter the initialization interface,

and you can enter the login interface after clicking login.

The login level is divided into two categories: "general user" and "advanced user", and the login
passwords are 1234 and 4321 respectively. The "General Users” can only switch on/off and view parameter

events, while the "Advanced Users" has the authority to modify parameters.

Figure 5-1 Login interface

5.1.2. Main page

After login, click the [Home] button to enter this page, the default is the information of module 1, if you

need to see other module information, please refer to 5.2.8 Settings.

The page contams information on the operating status of the Power Control System. the model, the

input and output voltages and cwrrents. You can switch to other pages by using the following common
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00V 00 A
00V 00 A

o0 v 00 A

I s | cow | o | fem | ween |

Figure 5-2 Home

5.1.3. Switching on/off control page

Click the [Control] button under any other screen to access this page.

In this page, there are mainly: Power On button, Power Off button and Reset button.

User Mamuals

The Power On and Power Off buttons are used to select power on or power off operation, and the Reset

button 1s used for fault reset.

Select[ Yes]/[No] in the pop-up sub-window to confirm

0s
: o ]
Instruction:

wmi;;;;z

Cvome  songs [JER Dow et Verion |

Figure 5-3 Switching page

5.1.4. Setup page

Click the [Settings] button from any other screen to enter the "Settings” submenu.

The settings page is only available to mamtenance professionals and requires a login as a premium
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account to see it.

PCS Parallel

module:

COM3 MODBUS: | 0
Grid Frequency: [ O0Hz
Bus Violtage: [ o

I T e

Home - Control

PCS-640KW Modules

HMI Parallel
Machine:

COM2_MODBUS:

Repetitive Control |
Coefficient:

Waiting Time:

Data

2023-05-05
XXX OE:45:42

05

Mext =

Fault Version

Figure 5-4 Setting-Control parameter 1-

Description of parameter settings:

User Mamuals

Number Name Description Propertics
1 PCS system parallel module | Total number of PCS system parallel machines Reading and writing
2 HMI Parallel Machine Number of parallel modules controlled by HMI | Reading and writing
3 COM3 MODBUS COM3 MODBUS address Reading and writing
4 COM2 MODBUS COM2 MODBUS address Reading and writing
5 Grid Frequency Grid frequency, default 50 Hz Reading and writing
. Repetitive Control Coefficient, which can speed
Repetitive Control . : ..
6 . up the system response and improve the system | Reading and writing
Coefficient ,
regulation accuracy
In batt stant volt de. the batt
7 Bus Voltage T PaTely eons ,n voaes . e & = ey Reading and writing
B voltage can be adjusted by this setting amount - -
8 Waiting Time Boot up waiting time Reading and writing

Click the "Next" button to go to the next setting page.

PCS-640KW Mosies]  XXXX 20230505
Language: [English v g::]du::::‘ Fasitive
Battery type: INormal mode ~ :x;e et Disable
z‘;fb"t:ﬂi“g [Disable v Reactive mode: Reactive powe ~
mnﬂng [Enable g:::::r’“m"g Mo Display
ol fod| | @b s ¥
Home - Control Data Fault Version

Figure 5-5 Setting-Control parameters1-(2)
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Description of parameter settings:
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Number Name Description Properties
Screen language can be selected as "Chinese
1 Language T , , , . Reading and writing
=T (Simplified)" / "English" / "Chinese (Traditional)" N -
Set the grid phase The default setting is "positive sequence”, when the grid , .
2 = ) ] = ) = Reading and writing
sequence 1s negative sequence, set to "negatve sequence”
According to the batter e, vou can choose "normal , .
3 Battery Type o VP y Reading and writing
mode" / "lithium battery” N -
Option to turn on the battery management function or , .
4 Battery Management ; - Reading and writing
no
s Selectable whether to turn on the automatic power-on Readin d i
, , , eading and writing
Selfstarting enable | function of the device N N
6 , Selectable "Reactive power" / "PF " / "Reactive current” | Reading and writing
Reactive mode = =
Anti-islanding Optionally. you can turn on the anti-islanding protection . ..
7 = ] = Reading and writing
Protect function or not = =
Offline setting , . . . . .
g disol N Optional display of off-grid settings or not Reading and writing
isplay

Fixed parameters: Click “Save™o save the parameter settings permanently, please note that saving

parameters needs to be done in standby mode.

Clicking on the "Protection Parameters' button takes you to another settings page.

2023-05-05
PCS-640KW ModuesT — XXXX  “ o
N-line curr .
protection: 0A Grid Overcurrent: | oA
Grid Owver Volt: o Grid Under Volt: o
Grid Grid
Overfrequency: OHz Underfrequency: | DHz
Anti-islanding Anti-islanding |
Overfrequency: OHz Underfrequency: OHz
DC overcurrent
point: %!
Power cantral
vy | e Next
Home - Control Data Fault Version

Figure 5-6 Setting-protection parameters (1)

Description of parameter settings:

Number Name Description Properties
1 N line current protection N line maximum current Reading and writing
2 Grid overcurrent point Grid overcurrent fault set point Reading and writing
3 Grid Over Volt Grid over-voltage fault set point Reading and writing
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4 Grid Under Volt Grid undervoltage fault set point Reading and writing
5 Grid Overfrequency Grid overfrequency fault set point Reading and writing
6 Grid Underfrequency Grid underfrequency fault set point Reading and writing
o , Anti-islanding over-frequency fault , .
7 Anti-islanding Overfrequency . N q y Reading and writing
- protection point b -
Anti-islanding under-fr
8 Anti-islanding Underfrequency s 11'1_2 ' ,ﬂ equeney Reading and writing
) fault protection point N )
DC output overcurrent fault
9 DC overcurrent point tpl ] Reading and writing
protection point b -

Click the "Next" button to go to the next setting page.

Battery
Overvoltage:

Bus Overvoltage:

Precharge
Overvoltage:

Over Temp:

Bus precharge
end voltage:

Home

o

o

"

0°C

o

Power Contral
Satti Parameters]

2023-05-05

PCS-640KW MocutesT  XXXX e

Battery

Undervoltage: LU

Bus Undervoltage: o

Current mode

undervoltage: L0

Bus Unbalance: [ v

Allowable voltage

difference: LU

4= Prev Next =
Control Data Fault Version

Figure 5-7 Setting-protection parameters (2)

Description of parameter settings:

Number Name Description Properties

1 Battery Overvoltage Battery overvoltage fault setpoint Reading and writing

2 Battery Undervoltage Battery undervoltage fault setpoint Reading and writing

3 Bus Overvoltage Busbar over-voltage fault set point Reading and writing

4 Bus Undervoltage Bus undervoltage fault set point Reading and writing

5 Precharge overvoltage Busbar pre-charge over-voltage set point Reading and writing
Current mode bus operation undervoltage , .

6 Current mode undervoltage , = Reading and writing

- fault point N N

The maximum temperature that the IGBT , .

7 Over Temp ] ] Reading and writing
can withstand for normal operation N N
Power Control System bus unbalance fault

8 Busbar Unbalance , Y Reading and writing
shutdown point N N

0 Busbar precharge end voltage Voltage at the end of bus charging Reading and writing
Allowable maximum voltage difference

10 Allowable voltage difference between the end of the bus pre-charge Reading and writing
process and the beginning
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Click the "Next" button to go to the next setting page.

2023-05-05
PCS-640KW maodules1 HXAX 085152

€C charging to . Constant

CV charging point: w charging velt: o

Max charge or I Floating charge

discharge curr: oA voltage setpoint: o

Constant velt to Floating charge

floating charging 04 to constant 0A

curr: current:

Max Canstant velt l — E:;';:::‘:‘:.m':‘. N )

, in 5

charging time: Hoating charge:

EMS cumnm:atiorlf

failure downtime: -
Setting - Parametarsi = Prev save ¥

Home - Control Data Fault Version

Figure 5-8 Setting-protection parameters (2)

Description of parameter settings:

User Mamuals

Number Name Description Properties
. The constant current charging section is transformed
CC charging to . , , " : .
1 o into a constant voltage charging section with intemal Reading and writing
CV charging pomt
o battery voltage
Constant Constant voltage value maintained at both poles of a , .
2 . - Reading and writing
charging volt constant voltage rechargeable battery
Max charge or The maximum charge/discharge current allowed , .
3 . . . ) , Reading and writing
discharge cumrent | during battery charging and discharging N -
Floating charge , : : .
4 N : Constant voltage to float charging voltage set point Reading and writing
voltage setpoint
Constant volt to
5 floating charging | Constant voltage to float charging current set point Reading and writing
curremnt
Floating charge
6 to constant Float to constant current charging current set point Reading and writing
curremnt
Max Constant volt | Maximum duration of constant voltage charging , ..
7 oL - =T Reading and writing
charging time process
Countdown from
8 constant pressure to | Time required for constant pressure to float charging Reading and writing
floating charge:
EMS . o
o Module shutdown time after EMS comummmnication , .
9 communication , Reading and writing
] ] failure ocours = =
failure downtime

Fixed parameters: Click “Save”to save the parameter settings permanently. please note that saving

parameters needs to be done in standby mode.

Clicking on the "Power Setting'" button will take you to another settings page.
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Description of parameter settings:

System active
charging or
discharging power:

A AP-setting:
B AP-setting: [
C AP-setting: [

RP Compensated |
power factor:

Protection Cantral
jparameters  Parametersi
vome | St | cone

Figure 5-9 Setting-Power Setting

AXXK  2023-05-05

PCS-640KW Madules1

08:54:56
I System reactive
Ok charging or OkVar
discharging power:
D A RP-setting: OkVar
okw B RP-setting: [ okvar
kW C RP-setting: [ okvar
RP Compensation
L current: | L]
Save "
Data Fault Version
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Number Name Deseription Properties
. . System charging and discharging active power,

System active charging or . . "
1 , , greater than 0, for the discharge process: less Reading and writing
discharging power - , ) - N

than 0, for the charging process

System reactive charging or . . . . : .\
2 , , System charging and discharging reactive power | Reading and writing
discharging power T T - N
3 A AP-setting A-phase active power setting Reading and writing
4 A RP-setting A-phase reactive power setting Reading and writing
5 B AP-setting B-phase active power setting Reading and writing
6 B RP-setting B-phase reactive power setting Reading and writing
7 C AP-setting: C-phase active power setting Reading and writing
8 C RP-setting C-phase reactive power setting Reading and writing

REP Compensated Power factor under reactive power ] .
9 P . P Reading and writing

power factor compensation

RP Compensation . . : ..

10 pcnt Compensation reactive current current value Reading and writing
curren

Fixed parameters: Click “Save”to save the parameter settings permanently. please note that saving

parameters needs to be done in standby mode.
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5.1.5. Data page

00w Grid phase sequence

0.0 Mains current L1
Mains voltage L2 oov Mains current L2
Mains voltage L3 00w Mains current L3
Mains voltage UV oov Inductive current L1
Mains valtage VW oo Inductive cumrent L2
Mains voltage WU oo Inductive current L3
Positive bus voltage 0ov Radiator temperature

Megative bus voltage oo Grid frequency

ms-ﬁngllcuntdl-hdl‘\hdnn‘

Figure 5-10 Data - Basic Page

Basic: Mamly used to display parameters related to the AC and DC sides of the converter, including the
following 18 parameters: bus voltage, grid phase sequence, A-phase voltage, B-phase voltage, C-phase
voltage, A-phase current, B-phase cument, AB-phase line voltage, BC-phase line voltage, CA-phase line
voltage. positive bus voltage, negative bus voltage, A-phase inductance current, B-phase inductance current,

C-phase inductance current, heat sink temperature, grid frequency.

2023-05-05%
PCS-640KW moaues] XXX T

A active power 0.0kW

B active power

C active power C reactive power
Total active power

Total reac

Total apparent power Du0kVA

Figure 5-11 Data - Power page

Power: It is mainly used to display the relevant power parameters on the AC and DC sides of the
converter, inchuding the following 12 parameters: A-phase active power, B-phase active power, C-phase
active power, A-phase apparent power, B-phase apparent power, C-phase apparent power, A-phase reactive
power, B-phase reactive power, C-phase reactive power, total active power, total reactive power, total

apparent power.
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2023-05-05
PCS-640KW Modutes]  XXXX 2023050

_Basics | Power Temp/i0

Modular("C) 0.0°C
Cutput 10: DOl X Open DO2 % oOpan
Input 10: 01 X Low Level 102 3 Lowlevel

Home  Settings | Control ‘- Fault | Version

Figure 5-12 Data - Temperature page
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Temperature I/O: Mainly used to display the internal IGBT case temperature and digital input port DI

and digital output port DO status of the converter.

5.1.6. Fault page

Click the [Fault] button at the bottom of any other sereen to enter the "Fault' submenu.

2023-05-05
PCS-640KW modutes]  XUMX % s

madules 1 HOO0C modules 2 00 moduies 3 00 modulesd 0K modules 5 OO
Modules 0000 Modutes T IO moduies B 2000

Date Time Alarm description
202 305/ 05 G 4002 Wil Comnm Fault -
|2023,/05/05 JOE: 4002 VIl Comim Fault
2023,/05/05 1084002 (Wl Comm Fault B
1202340505 {05:40:02 ' Comm Fault M
202 3/05/05 Nf:40:02 IV Comm Fault
|20:23,405/05 K6 40:02 i Comm Fault
2023,/05/05 K6 40:02 Il Comm Fault
|20:23,405/05 K06:39:59 Comm Fault
4= rrov Next EEpP

Home Settings Control Data - Version

Figure 5-13 Fault page (U

PCS-640KW Modules] XXX w

Medules UMK moditas 2 HHMK moctiites 3 HUHK metisbes 4 HUHX modues 5 HUNH
Medules 6 MK modutas T WK modules 8 0K

Date [ Time Alarn description Realtime

1202 3,/05 /05 |[IS:4EI:02 111 Conrmim Fault _I
[2023/05,/05 08:40:02 VIl Comm Fault

20230505 08:40:02 | Comm Fault

[2023,/05,/05 loa-40:02 W Comm Fault -
[2023,/05,/05 loa-40:02 IV Comm Fault

[2023/05/05 [oa-40.02 1 Camm Fault Delete |
1202 3,/05,05 08:40:02 || Comm Fault

4m rre Next [

Home | Settings | Control Data - Version

Figure 5-14 Fault page(@
You can view historical fault records and current alarms on the current page.
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5.1.7. Version page

Click the [Version] button at the bottom of any other screen to enter the "Version'" submenu and view

the software version information.

2023-05-05
PCS-640KW Modutes] XXX
0%:00:42
= Version Information
DSP Version: VO0OBOODDD00
FPGA Version: VO00BOODDO0O
HMI Version: VOOTVO01 D025

Home Settings | Control | Data Fault ‘-

Figure 5-15 Version page
5.1.8. Selection Module

Click the [Module] button at the top of the sereen in any other interface to select and set parameters for

all modules of the large screen control.

2023-05-05
PCS-640KW Modutes] XXX P

= \ersion Information

o [

e £ £
S £

HMI Version:

X

[ o7 i wos_

Home Sﬂtlings‘cunlml|Dm Faull-

Figure 5-16 Select Module Operation

5.1.9. The regional settings

1. Howto select locale?
64.00 National category: Select 3 (Australia).
Set the region selection in the host computer parameter 64.06; 1 corresponds to Australia A: 2 corresponds to

Australia B: 3 corresponds to Australia C.
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ParameterlD ParameterMame Parametervalue‘ Unit | DisplayFormat ‘ Ohseme‘ Description
G 6400 Mational category -— Signed Dec B :Australia
G 64.06 Australia Region Signed Dec ] T:Awstralia A;2:Australia B;3:Australia C:4:New Zealand
Figure 5-17

2. Function enable settings
(1) Volt-watt model
64.128 Grid overvoltage active power response enable: 1
(@ Volt-var model
64.144 Grid reactive power response enable: 1
(3 PF model
80.22 Reactive power compensation mode setting: 1 (PF mode)
02.214 Power factor set value: Set the corresponding PF value
Shut down and set the above parameters. After setting, you need to restart the machine to take effect.
@ Q(U)& P (U) voltage-reactive power and voltage-active power combined response mode
64.128 Grid overvoltage active power response enable: 1
64.135 Grid undervoltage active power response enable: 1
64.144  Grid reactive power response enable: 1
(8) Fault recormection settings
02.46 Reset time setting: 45000
20.52  Active power reference change step setting: 1
64.04 Power step gate setting value 1:150
64.05 Power step gate setting value 2: 150
Canmeet the slope <16.7%Pn/min
(& Anti-islanding test
80.99 Island Enable: 1
02.04 Harmonic Control Configuration 2: Bitl Bit2 High and Low Pass-Through Function Check Enable

. [ DI |Paraﬂ1mrlb| ParameterName ]Paramnu\l'alut| Unit [ DisplayFormat | Ohnm- Description
... W G e4128 Vil att Enable Signed Dec -] -II disable:1-enable

L} G 64.144 ar Enable [ ] O-dlisable:1-enable

o W G 8022 CMPEnsation Moo . 0: Reactive Power; 1. Power Factor Control; 2: Reactive Current
o 02214 a Po ]

o w 64.135 [}

L G D246 [

0w (]

a8 w G 6404 sig a

LY G B4.05 Sign a

&« G B3 Sicprwed T [ ] 1: Enable; 0: Disaksle

Figure 5-18
3. Howto select locale?
64.00 National category: Select 3 (Australia).
Set the region selection in the host computer parameter 64.06: 1 corresponds to Australia A: 2 corresponds to
Australia B: 3 corresponds to Australia C.
The protection thresholds for different areas are shown below:

L
ta
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ParameteriD| ParameterMame |ParameterValue | Unit | Description Varlable Name
W GoB406  Ausirala Flegon 1 1: Aushiaha A0 20 Ausbaba R 3 Auskalia D 4z New Zealand: 5z Allowed
W G548 Over Frequency 5200
W G-BA82  Urder Frequency A7.00
W G-B48S et 0.10
W G-54125 Vol Waltil 2530 )
W G-B41I0 Vol Walhw2 2E0D W
W G546 Vot WanVw2Ch 2150
W G54137 Vo Wandwl Ch 070
W G-54145 Vel Vel 2070 v
W G-GAME Vol Ve 2200 W
W G647 Vol Vahd 2400 v
W GB414E Vol Vit 30 v

ParameteriD| ParameterName [ Parametervalue [ uni Description Variable Name:
W G-B406  Aushaka Region 2 1 Austraba A3 23 Sustiala B 3: AwstialiaCi 4: New Zealands 5@ Allowed .
W G-B481  Dwver Freguency 5200
W G-G482  Under Frequency 47.00
W G-6485 fhyst 010
W G-64129 Vol Wandwl 2500 W
W G-E130 ok waltVel 2600 L4
W G-B4136  VokWaltVw2 Ch 750
W G-64137  Vob Wandwl-Ch 1950
W G-64145  VokVarvl 2050 W
W G614 Wok Va2 2200 W
W G-E4147  VolVava 2350 W
W G-64148 Vol Varivd 2550 v

ParameterID| ParameterName [Parametervalue | Unit | Description Variable Name
®W G-6406  Ausirabia Regon 3 1: Australa Al 2: Awshalia By 3: AwshabaCi 4z Mew Zealands S: Alowed.
®W G-6481  Oves Frequency 55.00
W G-6482  Under Frequency A5.00
®W GB35 fhyat 0.05
W G-B4125 Vol Warwl 2530 )
W G-64130 Vol Waltw2 00 v
®W G613 Vol Walt Vw2 Ch 2150
W G-64137 Vol WattWwl-Ch 2070
W G145 Vot Varyvl 2150 W
W G-BL14E Vol Va2 2300 )
W G-B4147 Vol Va3 2400 W
W G-64148 Vol Varivd 2550 v
| ParameterlD ParameterName | Parametervalue | Unit Description Variable Name
W G-6406  Aushaia Region 4 1: Aushalia Al 2: AustraliaBs  3: AustrakaCi 42 New Zealandi 5: Allowed .
W G-G64E  Dver Frequency 55.00
W G-G482  Under Frequency 4500
W G-G4ES  fhwst 010
W G-64.129 Vot Waltyw 2420 W
W G-64130 Vol Walt Vw2 2500 v
W G-64136 Vol wWalhw2Ch 2240
W G-64137 Vol WathVe1-Ch 2160
W G-64145 Vot Vel 2070 v
W G-G146 Vot Va2 2200 W
W G-64147 Vot Vavd 2350 v
W G-6d 148 Vot Vaiivd 244.0 W

Figure 5-19

Inverter firmware version: AQ0

5.2. LCD display information schedule

5.2.1. Fault information

Note: This list only lists some of the faults, if you encounter other unknown faults, please contact the

technician in time. Please do not handle without permission, so as not to cause other failures or even cause

damage to the machine.
Number | Fault name (fault code) Cause of failwre Troubleshooting
1 EPO failure (FO1) Front door panel EPO pressed Check to see if the EPO button is
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pressed, and if it needs to be reset,

follow the instructions on the button.

IGBT overcurrent (F02)

IGBT Hardware Vece Protection

Check if the red LED on the
corresponding driver board is lit.
Solution for red diode illumination:

(1) Check whether the polarity of the
line between the detection board and
the driver board is correct and whether
there is looseness - replace or insert
the line tightly:

(2) Check if the drive cable between
the net-side power module drive board
and the IGBT is loose - insert the
drive cable tightly:

(3) Check the appearance of the driver
board to see if there are signs of
destruction and confirm whether the
driver board 1s damaged - replace the
driver board:

(4) Check whether the IGBT module
is damaged - replace the damaged
IGBT module.

The red light-emitting diode is not lit
solution measures:

It means that the interference is caused
by checking whether the system
grounding is good: whether the
connection between the control board
and the detection board is well

connected.

Busbar hardware
overvoltage (F03)

Bus voltage exceeds the
protection point set by the

system hardware

(1) Confirm that there is no fault in the
system causing busbar overvoltage:;

(2) Check that the bus bar sampling
line is properly and reliably

connected.

Module A phase
hardware overcurrent

(FO4)

Peak A-phase current exceeds

hardware overcurrent point

(1) Confirm that there is no system
fault causing system overcurrent:

(2) Check whether the polarity of the
net-side current sampling line is
correct and reliably comected -
replace or plug in the sampling line
tightly:

(3) Check whether the detection board
is working properly - replace the
detection board.

Module B phase

Peak B-phase current exceeds

(1) Confirm that there is no system
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hardware overcurrent

(FO4)

hardware overcurrent point

fault causing system overcurrent:
(2) Check whether the polarity of the
net-side current sampling line is

correct and reliably comected -
replace or plug in the sampling line
tightly:

(3) Check whether the detection board
is working properly - replace the

detection board.

Module C phase
hardware overcurrent

(FO4)

Peak C-phase current exceeds

hardware overcurrent pomt

(1) Confirm that there is no system
fault causing system overcurrent;

(2) Check whether the polarity of the
net-side current sampling line is

correct and reliably comnected -
replace or plug in the sampling line
tightly:

(3) Check whether the detection board
is working properly - replace the

detection board.

Auxiliary power failure

(F17)

supply of
+15V below +12V or auxiliary
power supply of -15V above
-12V

Auxiliary power

(1) Check whether the power supply
to the signal processing board is out of
range - repair the power supply:

(2) Check whether the power cable
between the auxiliary power board
and the detection board is properly
and reliably connected;

(3) check whether the control board to
detect the board of the row line is
loose - plug tight row line;

(4) Check whether the detection board
is working properly - replace the
detection board.

Fan failure (F18)

Fan has abnomnalities

Check if the fan is blocksd or not

rotating

Intemal comnection line

failure (F19)

Internal driver board to control

board connection abnormal

Check the connection cable

10

DC lightning protector

status abnonmal (F22

DC lightning protector auxiliary
contact feedback abnormal

Please confim whether the DC side
lightning  protector

normal, if it is red. it needs to be

mdication 18

replaced

11

AC lightning protector
status abnonmal (F23)

AC lightning protector auxiliary
contact feedback abnormal

Please confirm whether the AC side of
the lightning protector indication is
normal, if 1t 1s red means that it needs

to be replaced

12

Module overheating

IGBT module temperatwe

(1) Confirm that the IGBT module is

[
[
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(F25)

detected above system set point

indeed overheating - check that the fan
is working properly:

(2) Check whether the net-side drive
cable is connected reliably - plug in
the drive cable;

(3) Check whether the net-side
detection board is working properly -
replace the net-side detection board.

13

Grid AB line voltage
overvoltage (F33)

The grid AB
exceeds  the

line voltage
system  set

overvoltage point

(1) Confirm whether the grid is
over-voltage - the system needs to be
shut down for protection when the
grid is over-voltage:

(2) Confirm that the grid overvoltage
protection point is appropriate;

(3) Check whether the grid voltage
detection line 1s loose or abnormal -
insert the detection line tightly.

14

Grid BC line voltage
overvoltage (F34)

Grid BC line voltage exceeds
the system set overvoltage point

(1) Confirm whether the grid is
over-voltage - the system needs to be
shut down for protection when the
grid is over-voltage:

(2) Confirm that the grid overvoltage
protection point is appropriate;

(3) Check whether the grid voltage
detection line 1s loose or abnormal -
insert the detection line tightly.

Grid CA line voltage
overvoltage (F35)

Grid CA line voltage exceeds
the system set overvoltage point

(1) Confirm whether the grid is
over-voltage - the system needs to be
shut down for protection when the
grid is over-voltage:

(2) Confirm that the grid overvoltage
protection point is appropriate:;

(3) Check whether the grid voltage
detection line is loose or abnormal -
insert the detection line tightly.

16

Grid AB line voltage
undervoltage (F36)

The grid AB line voltage is
below  the

undervoltage point

system set

(1) Confirm whether the grid is
under-voltage - the system needs to be
shut down for protection when the
grid is under-voltage:

(2) Confirmation of the suitability of
the grid undervoltage protection point;
(3) Check whether the grid voltage
detection line 1s loose or abnormal -
insert the detection line tightly.

Grid BC line voltage
undervoltage (F37)

Grid BC line voltage is below
the system set undervoltage

(1) Confirm whether the grid is

under-voltage - the system needs to be
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point

shut down for protection when the
grid is under-voltage:

(2) Confirmation of the suitability of
the grid undervoltage protection point;
(3) Check whether the grid voltage
detection line is loose or abnormal -
insert the detection line tightly.

18

Grid CA line voltage
undervoltage (F38)

Grid CA line voltage is below
the system set undervoltage

point

(1) Confirm whether the grid is
under-voltage - the system needs to be
shut down for protection when the
grid is under-voltage:

(2) Confirmation of the suitability of
the grid undervoltage protection point;
(3) Check whether the grid voltage
detection line 1s loose or abnormal -
insert the detection line tightly.

19

Grid overfrequency
(F39)

Grid frequency exceeds the

system set over frequency point

(1) Detenmine if the grid frequency is
too high - system shutdown protection
when the grid frequency is too high;

(2) Determine whether the grid
overfrequency protection point is

appropriate.

20

Grid Underfrequency
(F40)

Grid frequency is below the
systeam  set under frequency

point

(1) Determine if the grid frequency is
too low - system shutdovwn protection
when the grid frequency is too low;

(2) Detemmine whether the grid
under-frequency protection point is

appropriate.

21

Grid voltage phase

sequence inversion (F41)

Phase sequence error in the

power grid

(1) Determine whether the grid phase
sequence is connected to the wrong -
adjust the grid input phase sequence to
ABC after power failure:

(2) Check whether the grid voltage
sampling line is connected wrong -
adjust the grid sampling line phase

sequence for ABC after power failure.

22

Grid A-phase
overcurrent (F42)

A-phase overcwrrent occurred
in the module during system

operation

(1) Determine whether an overcurrent
has occunred in phase A of the grid -
the system needs to be shut down for
maintenance in the event of a module
overcurrent;

(2) Confirm that the overcurrent

protection point is appropriate.

23

Grid B-phase
overcurrent (F43)

B-phase overcurrent occurs in
the module while the system is

running

(1) Determine whether an overcurrent
has occwrred in phase B of the grid -
the system needs to be shut down for
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maintenance in the event of a module
overcurrent;
(2) Confirm that the overcurrent

protection point is appropriate.

24

Grid C-phase
overcurrent (F44)

C-phase overcurrent occurs in
the module while the system is

running

(1) Detemmine if overcument has
occurred in phase C of the grid - the
system needs to be shut down for
maintenance i the event of module
overcurrent;

(2) Confirm that the overcurrent

protection point is appropriate.

Busbar pre-charge
overvoltage (F49)

Bus voltage is too high when
the bus is charging

(1) Determine whether the bus voltage
detection is correct - check whether
the detected value 1s consistent with
the real bus voltage:

(2) Determine if the pre-charge
contactor is working properly - the
pre-charge action can be tested in
single-step commissioning mode;

(3) Check if the pre-charge bus

over-voltage point is set appropriately.

26

Bus pre-charge
undervoltage (F50)

Bus voltage is too low when the

bus is charging

(1) Determine whether the bus voltage
detection is correct - check whether
the detected value is consistent with
the real bus voltage:;

(2) Detemmine if the pre-charge
contactor is working properly - the
pre-charge action can be tested in
single-step commissioning mode;

(3) Check if the pre-charge bus
undervoltage

appropriate.

point  setting i

a7

Busbar uncontrolled
rectification overvoltage

(F51)

Too high bus voltage during

uncontrolled rectification

(1) Determine whether the bus voltage
detection is correct - check whether
the detected value is consistent with
the real bus voltage:

(2) Check whether the setting of the
overvoltage point of the uncontrolled

rectifier bus is appropriate.

28

Bus uncontrolled

rectifier undervoltage

(F52)

The bus voltage is too low
during uncontrolled

rectification

(1) Determine whether the bus voltage
detection is correct - check whether
the detected value is consistent with
the real bus voltage:;

(2) Determine if the main contactor is
working properly - the main contactor
action can be tested in single-step
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commissioning mode;

(3) Check whether the over-voltage
point of the uncontrolled rectifier bus
is set appropriately.

29

Bus operation
overvoltage (F53)

Bus voltage is too high during

normal operation

(1) Determine whether the bus voltage
detection is correct - check whether
the detected value is consistent with
the real bus voltage:

(2) Check whether the

operation busbar over-voltage point

normal

setting is appropriate.

30

Bus operation

undervoltage (F54)

Bus voltage is too low during

normal operation

(1) Determine whether the bus voltage
detection is correct - check whether
the detected value 1s consistent with
the real bus voltage:

(2) Detenmine if the main contactor is
working properly - the main contactor
action can be tested in single-step
commissioning mode;

(3) Check if the normal operation
busbar undervoltage point setting is
appropriate.

31

Current mode bus
operation undervoltage

(F57)

Bus voltage is too low during

normal operation

Current mode bus is provided
extemally, please make sure the
extemal battery or DCDC supply

voltage is normal

32

Bus pre-charge timeout

(F65)

When the bus is charged, the

predetermined  value

15 mnot

reached within the specified

time

(1) Determine whether the bus voltage
detection 1s correct - check whether
the detected value is consistent with
the real bus voltage;

(2) Determine if the pre-charge
contactor is working properly - the
pre-charge action can be tested in
single-step commissioning mode;

(3) Check whether the pre-charge end
voltage and timeout time settings are

appropriate.

33

A-phase pre-charge
overcurrent (F66)

Module
pre-charge phase

overcurrent

during

(1) Check if the pre-charge circuit is
wired properly;
(2) Check whether the

sampling circuit is nommal.

current

34

B-phase pre-charge
overcurrent (F67)

Module
pre-charge phase

overcurrent

during

(1) Check if the pre-charge circuit is
wired properly:
(2) Check whether the

sampling circuit is nommal.

current

C-phase pre-charge

Module overcurrent

during

(1) Check if the pre-charge circuit is
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overcurrent (FG68) pre-charge phase wired properly;
(2) Check whether the current
sampling circuit is nomal.
%6 A-phase capacitor Current on the filter capacitor 1iigmgt:2tth30£;1 ;l::;::lto:s not
overcurrent (F69) exceeds the threshold value N
- B-phase capacitor Current on the filter capacitor 1iigmgt:2tth30£;1 ;l::;::lto:s not
overcurrent (F69) exceeds the threshold value N
- C-phase capacitor Current on the filter capacitor liigmgt::tth:f;;l :T:l?:ntmﬁ not
overcurrent (F69) exceeds the threshold value N
10 Filter capacitor voltage | No voltage detected on the filter | Check the filter capacitor voltage
check error (F70) capacitor detection circuit for abnormalities.
10 RAM self-test failure | Control board RAM chip | Replace the net-side control board
(F81) read/write error occwrred after confirming the problem.
Restore the parameters to their default
settines by curing the default
parameters and then clear the fault. If
EEPROM parameters o
A1 back to default value EEPROM  read/write  error | the fault can PE lclearecll_. the EEPROM
(FS2) occurred hardware chip itself iz fine and the
user only needs to set the parameters
to specific values again, otherwise the
control board needs to be replaced.
(1) Check for loose current sampling
or voltage sampling lines - insert tight
4 AD sampling zero drift | ADC analog sampling channel | current and voltage detection lines;
is too large (F83) zero drift is too large (2) If the fault still cannot be
elimmated - replace the net side
detection board.
DSP communication Mismatch of communication ]
43 , Synchronized DSP firmware upgrade.
protocol mismatch (F84) | protocols between DSPs
" CPLD version mismatch | CPLD  and DSP  version | Upgrade the firmware of CPLD and
(F86) mismatch DSP simultaneously.
(1) Confirm that the main contactor
closing time parameter is set
appropriately:
(2) Check whether the main contactor
After the main contactor closing | drive line and status line P1A are
45 Main contactor closure | command is issued, the main | loose or disconnected - connect the

timeout (F101)

contactor cannot be closed

within the specified time

main contactor drive line and status
line;

(3) Check if the relay controlling the
main contactor is working properly -
overhaul the relay;

(4) Confirm whether the main
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contactor is faulty or not - Repair the

main contactor.

(1) Confirm that the main contactor
disconnection time parameter is set
appropriately;

(2) Check whether the main contactor

drive line and status line Pl1A are

After the main contactor ]
, ] ] | loose or disconnected - connect the
Main contactor disconnection comumand  is . . .
] ] , , , main contactor drive line and status
46 disconnection timeout | issued. the main contactor I
me;
102 cannot be disconnected withm , ]
(F102) , , (3) Check if the relay controlling the
the specified time ] , ] =
main contactor is working properly -
overhaul the relay;
(4) Confirm whether the main
contactor is faulty or not - Repair the
main contactor.
(1) Confirm whether the main
contactor is faulty - repair the main
. . . . contactor:
Abnormal disconnection | When the system is running, a ,
47 . , , - (2) Confirm whether the main
of main contactor (F103) | main contact break is detected , ,
contactor status feedback line P1A i1s
loose or not comected - plug the main
contactor status feedback line tightly.
(1) Confirm whether the main
contactor is faulty - repawr the main
. . contactor;
Abnormal closure of Main contact closure 1s detected ,
48 ] tactor (F104) | duri . hutdo (2) Confirm whether the main
main contactor 4 uring system shutdown , ,
B85y contactor status feedback line P1A is
loose or not comected - plug the main
contactor status feedback line tightly.
49 Silo failure (F116) Power grid drop Verify that the grid is in order
Confirm whether the grid resonance
_ System resonance fault , o
50 (F118) Generation of system resonance | phenomenon, if still can not be ruled
out please contact after-sales
Confirm whether the grid has spike
Software fast overcurrent ] = P
N Overcurrent or overvoltage | mterference or resonance
51 and overvoltage , . e
, 3 events occur during operation phenomenon, if still can not be ruled
protection (F119)
out please contact the after-sales
Internal inter-module ] Confirm whether the grid is nommal, if
~ ] Power imbalance between 2 , =
32 power imbalance you still can not exclude please

protection (F121)

mternal modules

contact the after-sales
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Chapter6 Maintenance and repair

6.1. Working environment requirements

The working environment of the equipment must meet the working environment required by the equipment:
® Allowable ambient temperature: -30~55°C (derate to 80% of total current at 55°C)

® Allowable relative humidity: 0~95% (non-condensing)

Expansion: It is recommended that the working temperature of the converter should be 20~45°C to ensure the
best operating condition of the converter.

The energy storage device will be used in reduced amount when it excesds 2000m per pull.

6.2. Electrical and fixed parts connection inspection

After the equipment is put into operation, the electrical and fixed parts connection of the equipment should be
checked regularly, recommended once every thres months, and records should be made after each check.

® All-in-one ground comection;

®  The electrical comection of the DC input;
® The electrical comection of the AC output;
®  The connection of communication cables;
® AC/DC switches, fans:

® Read the monitored fault information.

6.3. Cleaning and janitorial

Before the equipment is put into operation, the dust and debris at the terminals and mesh should be cleaned.

After the equipment is put into operation, the dust in the machine room should be cleaned regularly, and the
ventilation and exhaust facilities in the machine room should be checked to see if they are normal, and it is
recommended to clean them once every three months. After the equipment is put into operation, the dust on the fan
of the converter and the insect-proof net of the air outlet should be cleaned regularly, and it is recommended to

clean them once every three months.

The accumulation of dust in the fan opening will lead to poor air ducts and
over-temperature shutdown of the converter, which will seriously affect the nommall

, operation of the converter and must be cleaned up regularly.
Attention N
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NDC1-3304 AC220V  50/60Hz+NF1-11
Specification
NDC1-330
Parameter
415V 330
AC-3
690V 225
Rated current Ie /A 415V 117
AC4
690V 107
AC-1 690V 500
Agreed thenmal current of the free air Ith/A 500
Impulse withstand voltage Wimp /kV 12
Rated insulation voltage Ui/V 1000
Rated voltage Ue /V 380/415 660/690
220V/240V 100
380V/400V 160
415V 180
Rated power/kWAC-3
440V 200
500V 200
66V/690V 200
. : 10xle(AC-3]. 12xle{AC-4].
Rated making capacity AG3. AG4Ue=415V
N 1.5xle(AC-1)
. . 8xle(AC-3). 10xle(AC-4).
Rated making capacity AG3. AG4Ue=415V
N 1.5xle(AC-1)
Short 6 stand Is 2650
Short tulne withstan 10s 1300
current(starting from the cold
3 . 30s 1300
state. 0 C, no cumrent 60 nmumites -
Imin 000
before) :
10mimn 750
Mechamnical life 300x 101(E1200 tirmes/h)
Electrical life 35x104
AGI .
Operating frequency h 150
Electrical life 50x10*
AG3 .
Operating frequency h 150
Electrical life 15x10%
AG4 .
Operating frequency h 150
Average impedance ofeagh pole(mR) 0.28
o number 1
Main circuit Cable —
; size/ mir 250
connee l;:n “ap Copper number 2
ac
bar size/ mm’ 30x5
Tmpact contactor opened (gn) 6
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resistance 1/2

, contactor closed (gn) 15
sine wave =llms =
Anti-vibration contactor opened (gn) 2
performance 8~-30 Hz contactor closed (gn) 5
Coil control circuit characteristics
Model NDC1-330

Rated control voltage Ue/V

AC:24. 36. 48. 110,
220, 230. 380. 400
(50/60Hz>

Pull-in voltage range

85%Uc~110%Uc

20%Uc~75%Ue (AC).

Discharge voltage rangs
N N N 10%Uc~70%Uc (DC)
N leoil Pull-in time/ms =70
oAt col . Discharge time/ms =170
AC coil — ,
Pull-in power consumption/VA =650
Retention power consumption/VA =15
Pull-in time/ms =50
] Discharge time/ms =65
AC coil — - -
Pull-in power consumption/VA =810
Retention power consumption/VA =5.0
AC/DC:48~132V.
Rated control voltage Ue/V
N 100~250V

Pull-mn voltage range

85%Ucnun~110%Ucmax

Discharge voltage range 0.48Ucmin~0.52Ucmin
Pull-in PLC control =70
time'ms Power control =70
Discharge PLC control =25
48~132V T
tume/ms Power control =120
AC/DC . . -
] , Pull-in power consumption VAW =450
Wide voltage coil : ,
Retention power consumption 13
VAW )
Pull-in PLC control =70
time'ms Power control =70
Discharge PLC control =25
100-250V L
time/ms Power control =120
AC/DC . , »
Pull-in power consumption VA/W =450
Retention power consumption <16
VAW )
o Cord/mm’ Ipiece/1picces 25
Control circuit —— -
, . Hard wire/mm? 1piece 4
connection capaci
pacity Tightenmng torque/N.m 0.8-1.2
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