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Statement

Personal Safety

1. This product must be installed and commissioned by professional engineers from the manufacturer
or its authorized agents. Or it may result in product malfunction or pose a risk to personal safety.

2. Before installing and commissioning, be sure to read this product manual and the safety instructions
thoroughly. Or it may result in product malfunction or pose a risk to personal safety.

3. This product must not be used as a power source for any life support equipment.

4. It is strictly prohibited to place the external battery of this product in a fire, as it may cause an
explosion and endanger personal safety.

Equipment Safety

1. Ifstored or not in use for an extended period, this product must be placed in a dry, clean environment
within the specified temperature range.

2. This product should be used in an appropriate working environment (refer to the environmental
requirements section in this product manual for details).

3. The use of this product is prohibited in the following environments:

1. Locations with temperatures or humidity levels that exceed the technical specifications of
this product.

2. Locations with conductive dust, corrosive gases, salt spray, or flammable gases.

3. Locations subject to vibration or prone to impacts.

4. Locations near heat sources or with strong electromagnetic interference.

Disclaimer
ShenZhen HNergy Co., Ltd is not responsible for defects or malfunctions caused by:

o Use beyond the specified operating range and working environment of the product.
o Unauthorized modification, repair, incorrect installation, or improper operation.

o Force majeure events.

e Any other violations of the provisions in this product manual.



This manual applies to the following models of energy storage inverters from ShenZhen
HNergy Co., Ltd.:

Equipment Model AC Voltage

PCS 125kW HNESPS125-34M0 400Vac, 3P/Back air intake
PCS 125kW HNESPS125-44M0 400Vac, 3P+N/Back air intake
PCS 125kW HNESPS125-34M0Q 400Vac, 3P/Front air intake
PCS 125kW HNESPS125-44M0Q 400Vac, 3P+N/Front air intake

Note: The compatibility between three-phase three-wire and three-phase four-wire
modules depends on the wiring configuration selected on the nameplate.

This manual uses the symbols shown in the table below to indicate different types of
instructions. Different symbols may be used in combination.

Symbol Meaning

Warning

Risk of electric shock, which may cause
personal injury

Highly dangerous, extremely cautious

ff G A Capacitor discharge risk,Wait at least

- 15min
A Attention

1. When using the PCS energy storage converter for the first time, please calibrate the
PCS time.

>
pb

2. If the PCS energy storage converter is stored for a long period, ensure that the
power is turned on at least once within half a year. The power-on duration should be
no less than 6 hours. The input voltage must gradually increase to the rated voltage
using a voltage regulator.




Safety Precautions

This manual contains important precautions and guidelines that must be followed
during the installation, operation, and maintenance of the ES-series Modular Power
Conversion System - Model B. Please read this manual thoroughly before installation.

A Warning

1. Install the inverter strictly according to the instructions in this manual; failure to do
so may result in equipment damage or endanger operator safety!

2. The inverter must be installed, commissioned, and maintained by engineers
designated by the manufacturer or its authorized agents. Failure to do so may
jeopardize personal safety and cause equipment malfunction, and any equipment
damage caused by this will not be covered under warranty.

3. Personnel should be fully familiar with relevant standards and safety regulations in
their region/country and must carry out operations in accordance with these
regulations.

4. The ES-series Modular Power Conversion System - Model B complies with the
electromagnetic compatibility standard CLASS A limits and is suitable for general
industrial environments.

5. Before performing any work on the inverter, please read this manual, the safety
labels and instructions on the inverter carefully.

A A Dangerous

1. The inverter must be properly grounded. The grounding of the equipment must
comply with local electrical regulations; Or it may endanger operator safety!

2. When the front battery output switch is not turned off, the DC terminals of the PCS
carry high DC voltage. Do not make contact with these terminals or any terminals
directly electrically connected to them without proper protective measures or
confirmation of the DC voltage, as this may cause personal injury. Clear hazard
warnings and protective measures should be added if necessary!

3. There is hazardous voltage inside the inverter during normal operation! Do not
remove the internal cover of the inverter without authorization or permission, as this
may cause equipment damage or personal injury!

4. The inverter contains energy storage components. After the inverter is completely
powered off, wait for at least 15 minutes before performing any further operations!
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Chapter 1: Product Introduction

1.1 PCS Introduction

The PCS (Power Conversion System) is the core unit of the energy storage
system, responsible for energy conversion. The PCS can convert DC energy from
storage components into AC power or convert AC power into DC energy for storage in

the energy components.

Key Features::
Convenient Operation and Maintenance

A Standard modular design, string-type energy storage system; multiple modules
can be connected in parallel with automatic master-slave configuration through
software—no need for DIP switch settings. A fault in a single module does not affect

the operation of other modules.

Grid-interactive Friendly

AImproved grid-interactive algorithm based on second-order generalized
integration, offering better grid connection compatibility.

A Stable operation in grid environments with voltage distortion rate THDu < 25%.

A Supports both three-phase three-wire and three-phase four-wire systems.

Efficient Operation
A Utilizes advanced neutral point clamped technology.
A Conversion efficiency up to 98.5%.
A Supports multi-machine off-grid parallel operation.

A Charging and discharging conversion time < 20 ms.



Comprehensive Functions

A Provides operational modes such as VSG (Virtual Synchronous Generator), VF
(Voltage Frequency), and PQ (Active and Reactive Power).

A Supports high/low frequency, island, multi-machine parallel connection, and grid
black-start.

A Four-quadrant operation with battery charging and discharging cluster management
functions.

A In off-grid mode, supports 100% three-phase unbalanced load.

A Supports scenarios such as pure grid-tie, pure off-grid, and grid-oft-grid switching.

Safety and Stability
A Control compartment with [P6X protection.
A Supports low-temperature operation down to -40°C.

A Comprehensive fault protection functions.

Battery-Friendly

A Compatible with lead-acid and lithium batteries.

A Supports battery cluster management to prevent circulating currents between clusters.
A Supports RS485 and CAN communication (including various protocols such as
Tuanbiao, High-Tech, and Xieneng).

Notes: The ES-series model series does not include a connection terminal for a remote
battery temperature sensor. If installing the ES-series model series with lead acid
batteries please check with ShenZhen HNergy Co., Ltd for advice regarding charge

settings.

Application Scenario Limitations:

When the PCS energy storage inverter operates in off-grid mode, there are some
restrictions on load power:

A For motor loads with a frequency converter, the load power must be no more than

65% of the PCS rated power.



A For motor loads without a frequency converter, please contact the pre-sales engineer
to confirm the PCS capacity configuration.

A For pure resistive loads, the load power must be no more than the PCS rated power.

A For RCD (Resistor/Capacitor/Diode) loads, the load power must be no more than 65%
of the PCS rated power. If there are RCD loads, please contact the pre-sales engineer to
confirm the PCS capacity configuration.

The specific power rating for motor loads that the PCS can handle depends on the actual
load conditions on-site and must be discussed in advance with the pre-sales engineer.

Notes: Half-wave rectified loads are strictly prohibited in off-grid mode!

1.1.1 Product Model

The meanings of the product series names are as follows:

HN ES PSE 1235—4 4 M 0 K

N/A: Without this one, back air intake;
K:With DC switch, J: With AC/DC switch
Q: Frontair intake; N: Sodium-ion battery;
D: Protection class IP66

0. LED module; 1: LCD module with a 4.3inch screen

M: Drawer-mounted; L: Floor-mounted ; C: Cabinet-mounted

4: 400V system; 6. 690V system

—————— 4. 3P+N/3P(Marked on the nameplate)

125: 125kW; 115: 115kW; 200: 200kW; 215: 215kW; 225: 225kW
PSG: PCS(Chinese version)

PS/PSE: PCS(CE version)

PSU: PCS(UL version)

PSA: PCS(Standard version)

—————— ES Energy storage production line

HN: HNergy

Notes:

1. When the last letter has multiple meanings, it is represented by two letters. For example, a sodium-ion batterywith a DC switch is represented as "NK.," where

the first letter is "'N" and the second letter is "K."

2. For the number representing the wiring system, if the module is compatible with both three-phase three-wireand three-phase four-wire systems, it is uniformly

represented by the number "4" If the module only supports thethree-phase three-wire system, it is represented by thenumber "3.”



1.2 Product Dimension

HNESPS125-34M0

HNESPS125-34M0Q

HNESPS125-44MO

HNESPS125-44M0Q
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1.3 Terminal Definition

The wiring position for the module is the reserved terminal at the front of the device.
During installation, the corresponding terminal should be connected to the appropriate

position as shown in the diagram below:

DC+

000

Bbotbbo0D
Q000680000
: L

........

125kW back air intake module

The functions of the module's wiring terminals are shown in the table below:

Diagram 1-1 Power wiring functionality introduction

N: AC Neutral Terminal
U vV w

Y, )
%@% 7/ i, \3 7/ A\

U: AC Phase U Terminal
V: AC Phase V Terminal

W: AC Phase W Terminal

@

: Ground Terminal

h DC+: DC Positive Terminal

S - el

|l

e et —

DC-: DC Negative Terminal

J1 Ja

!
2 Ja MNA, Ethemnet

SW1 Para2

Signal Wiring Terminal Pin Definition Diagram



Diagram1-2 Signal Terminal Wiring Function Introduction

Terminal Pin Function Notes
1 Stable control equipment DI signal, normally on
2 access through network A by default
3 Stable control equipment DI signal, normally on
4 access through network A by default
5 DI signal, normally on
Undefined function
6 by default
J1 7 Local emergency stop signal
DI signal, normally on
(DRM O signal)
8 by default
connected to the cabinet
Connect with BMS
9 Battery current detection,
(CAN-H)
CAN Hall communication
10 Connect with BMS
interface(reserved)
(CAN-L)
1 PCS fault feedback signal, DO signal, passive
2 connected to EMS output
3 PCS fault feedback signal, DO signal, passive
4 connected to EMS output
5 Main Positive/Negative DO signal, passive
6 Relay Status Feedback output
2 7 DC Isolating Switch 24V
External 24VDC isolation
8 DC Isolating Switch
Switch Drive (Reserved)
GND
9 Contact feedback positive
DC Isolating Switch (P)
10 Feedback Signal (Reserved) Contact feedback
negative (N)




1 Connected to EMS through Connected to RS 485+
2 RS485 Connected to RS 485-
3 Connected to EMS through Connected to RS 485+
4 RS485 Connected to RS 485-
5
Remote emergency stop DI signal, normally on
P ° signal, connected to EMS by default
7 Remote emergency stop DI signal, normally on
8 signal, connected to BMS by default
9 CAN3 communication Connected to CAN-H
10 interface (Reserved) Connected to CAN-L
1 Connected to BMS through Connected to CAN-H
2 CAN Connected to CAN-L
3 Connected to BMS through Connected to CAN-H
4 CAN Connected to CAN-L
5 Connected to BMS through Connected to RS485+
6 RS485 Connected to RS485-
A 7 RS485 debugging interface Connected to RS485+
’ 8 on background Connected to RS485-
For PCS parallel
9 connection, through
CAN3 communication CAN3-H
interface (Reserved) For PCS parallel
10 connection, through
CAN3-L
Paral Parallel connection communication Communication interface
interface 1 between modules
Para2 Parallel connection communication Communication interface

interface 2

between modules




Ethernetl | Ethernet communication interface 1 Communicate with EMS

NA Ethernet communication interface 2 Communicate with

EMS/BMS (Reserved)

NA Ethernet communication interface 2 Communicate with

EMS/BMS (Reserved)

Parallel connection, CAN1 /
1 termination resistor DIP

switch

Parallel connection, CAN2 /
2 termination resistor DIP

SW1 switch

Parallel connection, CAN3 /
3 termination resistor DIP

switch

Communicate with BMS, CAN3 termination resistor DIP

switch

CAN1~3 Resistor DIP Switch Instructions:

% For Parallel Connection of < 6 Modules:

Only the CAN termination resistor DIP switches on the first module need to be switched
off (down). The remaining modules should keep their DIP switches in the original
position; no adjustments are needed.

% For Parallel Connection of > 7 Modules:

An additional set of CAN termination resistor DIP switches must be switched off. For
example, when using 8 modules in parallel, the CAN termination resistor DIP switches
on two of the modules need to be switched off (down).



1.4 PCS Indicator Light

FLOWNERGY

Diagram 1-3 PCS Indicator Light Description

LED color Status Meaning
Solid On
Green
Flashing (1 second) Not started

Solid

Device fault

Red Flashing (1 second)

Device alarm

Off

No alarm, no fault

1.5 Main Circuit Structure

per O—— — - - — e _ o LI
Soft DCEMI DC AC AC EMI
start filter relay B . o L2
circuit

e O—— — - — — — —_— 1 o L3
DC|bus AC unit AC AC surge
relay protector

o N

Diagram 1-4 PCS main circuit structure



Chapter 2: Installation of PCS

2.1 Storage before Installation

A Warning

0

PCS must be stored indoors and ensure that the PCS packaging is intact. It is strictly
prohibited to store the PCS without packaging. Any damage, reduced lifespan, or
other losses caused by improper storage are not the responsibility of the
manufacturer.

It 1s forbidden to stack more than 4 units! Storing PCS in a horizontal or inverted
position is strictly prohibited!

PCS storage should be within a temperature range of -40 to 70°C, with a relative
humidity of 0 to 100%, and without condensation.

2.2 Transport, Handling, Packaging and Unpacking

A Warning

7
A X4

During transportation, to keep the converter in good condition, it is essential to use
packaged transportation to avoid strong vibration and collision.

Before handling, ensure that the PCS packaging is intact and undamaged! If the
packaging is damaged, please stop further operations and contact the manufacturer
or the shipping company.

Read the instructions and warning labels on the PCS packaging carefully before
starting any work.

The PCS is heavy and requires at least 4 people for handling. When disassembling
and moving the PCS, maintain balance to prevent the PCS from falling and causing
injury. When handling, grasp the PCS at its four corners and avoid letting the
DC/AC terminals at the back impact other objects to prevent damage to the PCS
casing and internal components. Also, avoid squeezing or scratching the handlers.

When hoisting the PCS, ensure that the lifting equipment is safe and reliable.
Always maintain balance during the hoisting process and avoid collisions with

walls or other obstacles. Never hoist or store the PCS upside down!

When placing the PCS on the ground, use foam or cardboard padding under the

10



PCS to avoid damaging the DC/AC terminals at the bottom.

Follow the steps in Diagram 2-1 to unpack the module. Place the removed PCS on a

flat surface to prevent tipping and potential damage to the PCS.

- TN\ — L\
.“; b [\ \\W
AN ; — ] —_— ‘\’ 3 #/q,; i
N\ L= NB
Diagram 2-1 PCS unpacking
2.3 PCS Installation

A Warning

K/
X4

)

K/
X4

)

Before installation, confirm that the PCS packaging is intact and undamaged!
During normal operation, the temperature of the PCS casing and heat sink will be
quite high. Do not install the inverter in areas with high foot traffic or in locations
easily accessible to non-professional personnel!

2.3.1 Installation Environment Requirements

X/
°

7
A X4

X/
°

X/
°

Environmental category (Indoor — conditioned) .

PCS need be installed indoors.

PCS can be installed in a cabinet and combined to form an energy storage system.
Notes: The system cabinet customers can either design and purchase it themselves
or have it customized by our company. The system cabinet needs to reserve space
for the installation of the PCS and a ventilation duct to meet the cooling
requirements of the PCS. For specific design suggestions, please contact ShenZhen
HNergy Co., Ltd.

Install the PCS in a well-ventilated area to prevent poor heat dissipation from
affecting its performance.

During operation, the surface of the PCS (especially the heat sink) can become very

hot. Ensure it is installed in a location that is not easily accessible to avoid

11



accidental contact. Keep it away from children and vulnerable individuals.

%+ The installation area should be free from flammable or explosive materials and free
from strong electromagnetic interference.

% The installation rack or wall should have a certain level of fire resistance.

% Avoid installing the PCS near noise-sensitive office spaces or residential areas.

2.3.2 Ventilation Requirements

The cooling method of the PCS module of the energy storage converter adopts
intelligent forced air cooling. The heat dissipation methods include forward air intake
and rear air exhaust, and rear air intake and front air exhaust.

When installing, the inlet and outlet of the cabinet should face the PCS module
directly and a separate air duct should be set. The air duct of the cabinet should be
consistent with that of the PCS module.

The minimum gap around the installation of the PCS should be 10mm on the top
and bottom, and 25mm on the left and right, as shown in the following figure.

Ol

/LSS S S S S S S S S S S S S !

/[ S S S S
VAN ANVA

25 25 S

—

A

—
—uil}

Y

Diagram 2-2 Installation clearance

The installation gap before and after the PCS needs to be designed according to
the ventilation duct of the cabinet. Please refer to the following louver example:

The air outlet louver should ideally have only a steel mesh.

The air intake louver should be equipped with a polyurethane filter with a 45 PPI
rating or lower.

The following diagram provides a reference for the heat dissipation of the PCS
module within an integrated cabinet.

12



Independent fan for the compartment, no air volume requirement,
/ju31 to circulate air within the compartment.

It is recommended to {o—>200-400 80~15Q
only add a steel mesh

to the exhaust louver

IR NI NPT I IO
B e,

4

O SIS IO PN III SIS INIIIIIIPIIPIIIIIIIIIIIEIN
DIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIND |

Exhaust louver

I Intake louver

; It is recommended to equip the intake louver

\ with a polyurethane filter below 45 PPI.
Independent exhaust air duct \\\

PCS independent compartment

Ventilation parameters for the PCS module installed in cabinets:
PCS effective airflow for Required effective Required effective
a single module area for air intake area for air outlet
(CFMD) (m*/min) (mm?) (mm?)
600 16.99 60000 60000

Notes:
1. Effective Area=Louver Blade Area*Louver Ventilation Rate*Filter Ventilation Rate.

2.The total air resistance from the front and rear louvers plus the filter should be less
than 50 Pa (Pascal).

13



Chapter 3: Electrical Connection

A A Dangerous

X/
°

X/
°e

X/
°e

X/
°e

When the battery-side switch is not turned off, there is a high DC voltage at the
PCS DC port that poses a risk to operator safety!

The insulation on power cables must remain intact, with no damage or scratches.
Otherwise, it could lead to short circuits and fires!

Before wiring the PCS, ensure that all connected cables are free from hazardous
voltages. Additionally, place clear warning labels at the external distribution switch
to prevent accidental operation by others, which could endanger personnel safety!
Before wiring the PCS, confirm that the AC connection ports are disconnected from
the power grid and that there is no voltage at the AC ports!

A Warning

0

Strictly follow the labels inside the inverter for cable connections; failure to do so
may result in equipment damage.

The cable connections for the inverter must be secure and reliable. Cable selection
and tightening torque must meet the requirements of this manual; otherwise, it

could lead to fire hazards and inverter damage.

3.1 PCS Power Cable Connection

Diagram 3-1: Schematic diagram of PCS power cable connection

u

v .

W

N I User load
- T .

PE

EMS

Diagram 3-1
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3.2 Communication Interface

The PCS uses an RJ45 port as the external communication interface, which is a standard
network port. Please follow general standards for network cable termination. Other
interface connection refer to the definitions provided in Table 1-2.

The PCS supports Modbus RTU. Modbus TCP. and CAN protocols (including various
standards such as Tuanbiao, Gaote, Xieneng etc.). It supports RS485, CAN, and
Ethernet communication methods, facilitating backend monitoring and remote control
of the energy storage system, including remote signaling, measurement, and adjustment.

3.2.1 String-type PCS Configuration for Multi-machine Grid-on Connection

In a grid-connected scenario where multiple PCS modules are paralleled on the
AC side, Each PCS module connects to its own battery on the DC side, with each PCS’s
DC side isolated from the others, each PCS can be directly connected to the Battery
Management System (BMS) via the CAN communication interface.

When controlling a single PCS, the EMS connects directly to the Ethernetl port
of the PCS without requiring a switch. For multiple PCS units, they can be connected
through a switch before connecting to the EMS.

Diagram 3-2: Schematic diagram of grid communication wiring for parallel PCS
modules on the AC side

| EMS | Switch

AR
T

Diagram3-2

3.2.2 String-type PCS Configuration for Multi-machine Grid-on/Grid-off

Connection

In grid-connected or off-grid scenarios where multiple PCS modules are paralleled
on the AC side, each PCS module connects to its own battery on the DC side, ensuring
that the DC sides of each PCS remain independent and do not interfere with each other,
each PCS can connect to the BMS through a switch. However, if the EMS controls a

single PCS directly, the EMS can connect directly to the PCS's Ethernet1 port, without
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the need for a switch.

Differences from the Grid-connected Scheme:

1. The communication ports Paral/Para2 between the modules should be
connected in a daisy-chain (hand-in-hand) manner, forming a ring connection.

2. SW1 CAN Termination Resistor Settings: When the parallel connected
module<6pcs, only the first module in the chain needs to have all its CAN termination
resistor dip switches turned off. The remaining modules do not require any adjustments
to their CAN termination resistor settings.

When the parallel connected module>7pcs, For example, if 8 modules are
paralleled, two modules within the chain must have their CAN termination

resistor dip switches turned off.

Diagram 3-3:
Communication Wiring for Grid-Connected/Off-Grid PCS Modules in Parallel on the
AC Side.

EMS Switch

HhSBAbARAD | BabBABSEA
nnsansamyn | snesasnam

AR
T
Wbk
Wik

- =
© E
@
TR
:
. {
TS i

Diagram3-3

3.2.3 String-type PCS Single Unit Wiring

Parallel connection, When using a single PCS module in grid-on/grid-off scenarios,
the DC side of the single PCS is connected to the battery. The PCS and EMS
communicate via the Ethernetl port on the PCS, directly connected without the need
for a switch.

Diagram 3-4: Schematic Diagram of the PCS Standalone Grid Connection and

Grid-on/grid-off Communication Wiring.
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Diagram 3-4

3.3 PCS Emergency Stop (EPO) or Demand Response Mode Zero (DRMO0) Signal

Wiring Instructions

The demand response mode that the PCS can use is DRMO. The local EPO
emergency stop signal is also a DRMO signal.

[orRMo] [X] [oRM1] [] [pRM2] [ ]
[oRM3] [] [orRm4] [] [oRMmS] []
[orRME] [] [orM7] [] [or™s] [ ]

Diagram 3-5 DRM labeling

The EPO emergency stop signal or Demand Response Mode Zero (DRMO) Signal

connection points for the PCS are as follows:

Local EPO (DRM 0) emergency stop signal: Connected to pins 7/8 of terminal J1,

using a normally open contact.

Remote EPO emergency stop signal: Pins 5/6 of terminal J3 are for the EMS

emergency stop signal; Pins 7/8 of terminal J3 are for the BMS emergency stop signal.
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The EPO wiring diagram is shown below:

e | Local connection
or DRMO Fﬁ to normally open contact

EPO
5 EMS connection to normally open contact

EPO
tﬁ BMS connection to normally open contact

Pami a1 3 NA
1z3ssldndom

1234867

BABAEOLGAD | DACABARHRD
(| oamtAnaady | aasanamand []
1254 123456786800 1234657880 N n

awt Paral X

Remote EPO set to normally open

Note: The remote EPO emergency stop signal is factory-set to normally open by
default.

-0 | Local connection
%} to normally open contact

EPO
EMS connection to normally close contact

BMS connection to normally close contact

Paral J1 33|

sasedslon 1234 dis o -
a1]afatd\d ulalal B Tl la atalildlalal
aannnoonsn | amaoaanans [ ]

Pars NA  Ethemet

swi

Remote EPO set to normally close

Note: If the remote EPO is set to normally closed, the EMS and BMS emergency
stop signals need to be wired in series to pins 5/6 of terminal J3.
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3.4 PCS Wiring Requirement

PCS wiring requirement:

R

% PCS must be grounded nearby. For multiple PCS units in parallel within the same
system, all inverters’ grounding wires should be connected to the same ground bus.
Failure to do so could result in personal injury or inverter malfunctions!

¢ An AC circuit breaker matching the power rating of the PCS must be installed
between the PCS’s AC side and the grid.

¢ A DC circuit breaker matching the inverter’s power rating must be installed
between the PCS’s DC side and the battery, with each PCS having its own
dedicated DC circuit breaker.

% Quick-connect terminals must be fully inserted; otherwise, there is a risk of inverter
damage or fire.

% When inserting or removing quick-connect terminals, ensure that the upstream

switch is in the off position.

3.4.1 Power Cable Preparation Diagram

Operation Steps:
% Plug Assembly

Open the connector and verify that all parts are complete.

Diagram 3-6

% Place the components onto the cable in the order indicated in the diagram.
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Diagram3-7

®,

¢ Remove the insulation from the cable to the specified length 15.0-15.5mm

Diagram3-8
% Fully insert the conductors into the connector holes and crimp them. After crimping,
the pull-out force must be no less than the values specified in the table below. The

crimping dimensions are for reference only.

-
-+
T

|
M)

Diagram 3-9
. . Crimping Cable Outer
Cable Dimension | Pull-Out Force (N) Dimension (H) Diameter (B)
2/0AWG 3900 11.7~11.9 15.0~16.9

¢ Move the cable clamp and tighten the cable end cap using a torque of 2.0-2.5 N-m.

After tightening, the O-ring at the connection should not be visible.
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Diagram 3-10

3.4.2 The fabrication and connection of grounding cables

Operation Steps:

R/

«» Manufacturing grounding cables
Prepare multi-strand copper wires (conductor cross-sectional area 25mm?) that meet
the local cable requirements, along with M6 (OT terminals). Follow the requirements

shown in the diagram to fabricate the grounding cable.

” - N 4 . k
7 = - : ‘ 4 “\\
\ ~ v o ‘
e ; = 4
> ; o N c - C
- B Iy 9 %
L2 = L1 + 3 mm = = _—,’-‘I"
\ S \ J

(A) Conductor wire  (B) Insulation layer  (C) Heat shrink tubing (D) Hot air gun (E) Hydraulic clamp<’

Diagram 3-11
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% Protective grounding connection
According to the requirements shown in the following figure, connect the protective

grounding point and the chassis shell.

L

o

o

M&: 8BNm

. C

®
@ M6 8Nm

Diagram 3-12

3.5 AC Overcurrent Protection Device Selection

To ensure that the PCS disconnects properly from the grid in case of an abnormal
situation, choose an appropriate AC circuit breaker. The recommended AC circuit
breaker specification is: 400 Vac / 250 A.

3.6 DC Overcurrent Protection Device Selection

To ensure reliable disconnection between the PCS and the battery in case of an
abnormal situation, choose an appropriate DC circuit breaker. The recommended DC
circuit breaker specification is: 1000 Vdc / 250 A.
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3.7 Cable Selection

The external cables for the PCS include DC input cables, AC output cables,
communication cables, and protective grounding cables. The recommended cable

specifications are as shown in Table 3-1.

Table 3-1 Recommended Cable Specifications

Conductor Cross-

Cable Type Type Sectional Area Terminal Specifications
(mm?)
i t
Grounding S randefl copper )5 M6(OT terminal)
cable wire
AC cable Strandefi copper 70 Waterproof connector
wire (Provide randomly )
DC cable Strandec'l copper 70 Waterproof connector
wire (Provide randomly )
Communication Shielded twisted Terminal block-10PIN
pair multi-strand 1-1.5 (Shipped with module
cable
copper cable together)

23




Chapter 4: PCS Operation

X/ X/
L XA X4

X/
°e

Non-professionals can not open the PCS cover, as there is a high voltage risk!
When the PCS is operating normally, there is dangerous voltage inside the
equipment! Please operate the inverter according to the instructions in this
manual!

Only qualified professionals are allowed to operate the PCS; unauthorized
personnel should not operate it!

4.1 Power-On Operation
Before powering on the PCS for the first time, please confirm the following:

K/
L X4

The installation environment meets the requirements outlined in Chapter 2 of this
manual.

Ensure the DC disconnect switch on the front stage of the PCS is in the "OFF"
position.

The circuit breaker of the AC distribution panel connected to the AC side of the
PCS is in the "OFF" state.

The power cables, communication cables, and grounding cables are connected
according to the requirements in Chapter 3 of this manual.

Check the polarity of the DC input cables, and ensure the phase sequence of the
AC output cables meets the requirements in Chapter 3.

Before grid connection, measure the voltage and frequency at the grid connection
point to ensure the PCS grid connection specifications meet the requirements in
Appendix 1.

Once the above conditions are met, follow these steps to power on:

Close the circuit breaker on the AC side of the inverter or close the DC switch on
the DC side of the inverter, supplying power from the grid or battery. The module’s
LED power indicator should light up (green light flashing).

Observe the LED indicator panel status. When the inverter’s LED shows no red
light, set the PCS operating mode via the backend or Bluetooth app (if available)
or EMS as required, and power on (green light steady).

If the inverter’s red light stays on, you can connect to the PCS through the backend
or other communication methods, check the PCS alarm information, or export the
PCS historical records (refer to the Fault Alarm List in this document for event
handling methods). If the fault is not recoverable, please contact the customer
service center promptly.
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4.2 Power-off Procedure

Execute the PCS shutdown operation by issuing a shutdown command through the
backend or EMS.

4.3 Grid-Connected and Off-Grid Operating Modes

The energy storage inverter can operate in both grid-connected and off-grid modes. In
the grid-connected mode, the AC side follows the grid voltage. In the oftf-grid mode, it
outputs a constant-frequency, constant-voltage AC power.

Note: The conversion between grid-connected and off-grid modes must be
performed while the PCS is in the shutdown state.

4.3.1 Switching Between Grid-Connected and Off-Grid Modes

Steps for switching from grid-connected to off-grid mode:

Step 1: Issue the shutdown command via the EMS or backend software, ensuring the
PCS is in the shutdown state.

Step 2: Disconnect the grid, ensuring there is no power in the grid.

Step 3: Issue the off-grid mode command via the EMS or backend software, then send
the power-on command (in off-grid mode, the PCS output power depends on the load
power).

: (Y.  EEes.
Power Conversion System YY)

551

Battery

Diagram 4-1 Oft-grid Mode
Note: In off-grid mode, the PCS outputs AC voltage. If the grid is not disconnected,
the output voltage of the PCS will conflict with the grid voltage, which could result
in the PCS outputting a large current, potentially damaging the load or the PCS
module. Ensure that there is no voltage in the grid when powering on in off-grid
mode.
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Steps for Switching from off-grid to grid-connected mode:

Step 1: Issue the shutdown command via the EMS or backend software, ensuring the
PCS is in the shutdown state.

Step 2: Power on the grid, ensuring there is voltage in the grid.

Step 3: Issue the grid-connected mode command via the EMS or backend software,
then send the power-on command.

5 Bl 888
Power Conversion System | Y1111

Battery

Diagram 4-2 On-grid Mode

4.3.2 PCS Control Process Overview

The PCS supports Ethernet and 485 communication, and the EMS can be configured
accordingly. In a standalone system, the EMS sends control commands to the single
PCS. In a parallel system, the EMS must send control commands to all PCS units. It is
important to note that in a multi-unit grid-connected system, the EMS should send a
power command to each PCS as System Power / N (where N is the number of PCS
units in the parallel system).

The detailed operational flow of the PCS is shown in the diagram below. The PCS
software supports both single and parallel systems, as well as grid-connected and off-
grid operation. Therefore, the EMS only needs to perform the appropriate scheduling
and send the necessary control commands. For alarms and faults mentioned in the
flowchart, please refer to the communication protocol provided by our company,
where detailed explanations are included.
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Diagram4-3 PCS Workflow Diagram
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4.4 Complete Power-down Procedure

When replacing the converter module or performing maintenance, a complete

power-down operation is required. Follow these steps:

Execute the PCS shutdown operation by issuing a shutdown command through the
backend or EMS.

Disconnect the upstream DC switch on the DC side of the PCS.

Disconnect the upstream AC switch on the AC side of the PCS.

Wait 15 minutes to confirm that the energy storage components inside the PCS

have discharged to a safe voltage level.

4.5 Emergency Shutdown Procedure

In the event of an emergency, follow these steps:
Press the emergency shutdown button to trigger the local EPO alarm and shut down
the PCS; remote EPO operation is also possible, where the BMS/EMS sends an

EPO emergency stop signal to execute the PCS shutdown.

4.6 Disconnection Procedure

A A Dangerous

R/
L X4

After completing the complete power-down procedure, wait 15 minutes until the
energy storage components inside the PCS have fully discharged before proceeding
with cable disconnection.

When maintaining the battery pack, always disconnect the corresponding DC
switch of the PCS and the AC circuit breaker associated with that PCS to avoid
electrical shock.

Before performing the cable disconnection, ensure that the PCS is in a complete

power-down state. Follow these steps:

7
A X4

R/
A X4

Disconnect the DC side terminals.

Disconnect the AC side terminals.
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« Disconnect the communication quick-connect terminals.

% Disconnect the grounding wire.

4.7 Monitoring program usage and version information query

4.7.1 Hardware connection of the monitoring application

The connection monitoring application requires the use of the RS485 interface.
The RS485 port of PCS is defined as follows:

J1 J3
12345678910 12345678810

:F: ol ."::.‘ ‘I' H" 3 l; ]I |

......

NA Ethernet

3 L1LL1111

AERERRANER
12346678910
J4

12345678910
J2

SW1 Para2

Diagram4-4 RS485 interface schematic diagram

Monitoring application RS485 (J4-7, J4-8): The RS485 communication terminals for
the debugging backend and PCS.

Prepare an RS485 connection cable. Connect the + terminal of RS485 to J4-7 and the -
terminal to J4-8. Then connect the other end to the serial port of the computer.

And thus, the hardware connection of the monitoring application has been completed.

4.7.2 Software connection of the monitoring application

The monitoring application needs to be obtained from the manufacturer. During the
product installation process, there will be dedicated after-sales personnel to assist and
provide the monitoring application.
The registration and usage steps for the monitoring application software are as follows:
% Obtain the License file
The folder of the monitoring application provided by the manufacturer usually
contains the License file.
When you open the software "BgMon.exe", a dialog box will pop up. Enter the
License provided by the manufacturer in this dialog box. The License can be
manually input or imported by selecting a file. As shown in Diagram 4-5.
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& - BgMon for P x
=i gMan for PCS BgMon for PCS X
[&% 8BgMon na na
. CommSettings |125kw =~ [&t =l ‘ = =1 [= =] |
<] FaultChs iR ) BT
8, GridCodeCfg_125kW_CHS FhAABRO Bahis |J§iﬁo TN (S EEER B RSS2 o O] (A
] _ ! 2 5 . v ] ° % L1 19 B
B, GridCodeCfg 125kwW _EN =5 ggig’ ’ %““’Em‘ﬁﬁ Dl\}g#ﬁ% , %E‘.ﬂiuﬁﬁﬁ
*3 hex2000
[ license iR ERLE 3
ParamSet e Language
) ParamSet115kW_CHS CoY @ ik ‘ Fhy @ it ‘
] ParamSet115kwW _EN
7] ParamSet125kW CHS [Liosnse Hae
) " HHOF T4DDFE8E46-15254 74287 -0009457470— (HHOF 740DFSE8B46—15254 74287000945 7470~
& ParamSet125kW_EN (00275310001 72064935181 75094784~ E5-PCS| 0027531000~ 72064938181 75004 T84—ES—PCS
1 PQTypeCfg
[ _I I|n \HFESESExcex fHE (VOO3IBOL19D000) \Lic (&4
. wih | wE | " Wk | L

Diagram 4-5 Import License
¢ Select model information
After importing the License, proceed to select the product power type, language
and communication method. Select the serial port connection mode for
communication, and set the communication baud rate to the default value of 9600.
As shown in Diagram 4-6.

BgMon for PCS X BgMon Communication Setting X
Product power model
A
|125kw LI I-ﬁﬂ\ LI (- Communication Setting
AR
A RO RMENE - FER NREHES Port Number: I"“t" il j'
Sl ot e AR
communication options
| BREE | I
Baud Rate: |9600 15
Language

-License- '
Timeout: |2 Seccond
HHOF 740 DF56E46—15254 7426700094574 70—

0027531000-1 720649351651 75094 754-ES-FC3

|D: \HNESPS Excaae 5 15 (VOO3B019D000) V1«

Wik wE |

Diagram 4-6 Communication serial port selection
% Main page of the monitoring application
After selecting the serial port communication mode, one enters the main page of
the monitoring application. You can query the status information of the inverter on
the main page and perform operations such as inverter debugging. As shown in
Diagram 4-7.
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BgMon for PCS: Communication Normall Tx:6906 Err:DI Communication information - o X
@ Mod Identifier: | function keys Read Barcode | Offline Mod Data | History Record | About. .. |
oN HALT
Mod Select: |l | |Mod Parameter Set Options Comm Settings Save Data Fault waveform | Exit |
I | Signal Name [ Value ID_| Warn Hame Value 1D [ Status Name [Value W]~
115  Battery Cluster Power... 0.0 0 AC Undervoltage T ] Operating Modes Grid C...
116  Maximum Battery Cell ... 0.000 1 AC Overvoltage N 1 Inverter Enabled N
117 Minimum Battery Cell ... 0.000 2 AC Underfrequency N 2  Inverter Alarm Oper... N
118 Maximum Battery Cell ... 0.0 3 AC Overfrequency N 3  Inverter Derated Op... N
119 Minimum Battery Cell ... 0.0 4 Grid Level 1 Overvoltage ... N 4 Inverter Overload O0... N
120 CAN Heartbeat Signal 65535 5 Grid Level 2 Overvoltage N 5 Inverter Standby State N
121 Internal DSP Communic... 0 6 Grid Level 3 Overvoltage N 6 Inverter Hot Standb... N
122 Internal BCMS Communi... O 7 Grid Level 4 Overvoltage N T Inverter Charging S... N
123 DSP Debug Variable 0 -T7506 a Grid Level § Overvoltage N -] Inverter Dischargin... N
124 DSP Debug Variable 1 =T606 9 Grid Level | Undervoltage. T 9  Voltage-Limited Cha... N
1256 DSP Debug Variable 2 -T605 10 Grid Level 2 Undervoltage. ¥ 10 Voltage-Limited Dis... N
126  DSP Debug Variable 3 =7505 11 Grid Level 3 Undervoltage. N 11 Inverter Current-Li... N
127 DSP Debug Variable 4 =T7505 12 Grid Level 4 Undervoltage, N alarm 12 Inverter Current-Li... N
128 DSP Debug Variable 5 =T7505 analog 13 Grid Level 5 Undervoltage. N 13 Stability Control D... N status
129  DSP Debug Variable 6 ~T508 - 14 Grid Level 1 Overfrequenc. N i 14 DSP Request Paramet... N .
130 DSP Debug Variable 7 -7505 quantity 16  Grid Level 2 Overfrequenc N an”“‘V 15 Auto-Recoverable Fa... YQuantity
131 DSP Debug Variable 8 -7505 display 16 Crid Level 3 Overfrequenc... X display | |16 Non-Recoverable Fau... ¥ dicps
132 DSP Debug Variable 9 =7508 17 Grid Level 4 Overfrequenc. N 17 MWanual-Recoverable ... N y
133 MON Debug Variable 0 6369 18 Grid Level 5 Overfrequenc... N 18 Scheduling CAN Remo... N
134  MON Debug Variable 1 6369 19 Grid Level | Underfrequen... N 19 Scheduling CAN Remo... N
135  MON Debug Variable 2 6369 20 Grid Level 2 Underfrequen... N 20 Capacitive Reactive... N
136  MON Debug Variable 3 6369 21 Grid Level 3 Underfrequen... N 21  Inductive Reactive ... N
137 MON Debug Variable 4 6369 22 Grid Level 4 Underfrequen... N 22 BANS Prohibit Charging N
138 MON Debug Variable 5 6369 23 Grid Level 5 Underfrequen... N 23 BANS Prohibit Disch... N
139  MON Debug Variable 6 6369 24 4C Rapid Undervoltage Pro... N 24 Overfrequency Limit... N
140  MON Debug Variable T 6369 26 AC Rapid Overvoltage Prot... N 256 Underfrequency Limi... N
141 MON Debug Variable 8 6369 26  AC Reverse Sequence N 26 Backstage Active Po... N
N Sl —tuil 27 AC Phase Loss N 27 Backstage Reactive ... N
143 DSP_VERSION ¥008B000D000 28 Abnormal Output Voltage N 28 Turbulence Fan Star... N
144  FPGA_VERSION ¥002BO0ODO0OD 29 Islanding Protection N 29 DC Relay Drive Open
145  ARM_APP_VERSION ¥002B004D0O00D 30 AC S5ide Short Circuit Pro... N 30 DC Soft-Start Relay... Open
146  ARM_IAP_VERSION ¥001B00ODOOD 31 AC Side Current Anomaly N 31 AC Relay 1| Drive Open
. ¢ S— 32 Qutput Overload Timeout N 32 AC Relay 2 Drive Open
148  DSP Communication Pro... V2.90 33 AC Power Anomaly N 33 Low Voltage Ride-Th... N
149  ARM Communication Pro... ¥2.90 34 AB Line (Phase A) Anomaly Y 34 High Voltage Ride-T... N
150 Current Model Type 115_CEB 35 BC Line (Phase B) Anomaly T 35 Insulation Impedanc... N
151  Sampling Version 010 36 CA Line (Phase C) Anomaly T 36 Capacity Limitation N
162  Grid Code Country Australia C AS/NIS 4777.2 a7 DC Resistance Soft Start ... N 37 Current Limitation N
v |38 DC Relay Closing Phase Fa... N 38 Power Limitation N
< > 138 Inductor Current Phase A i » |39  Service Mode Enable N v

Diagram 4-7 Functional area division

4.7.3 Firmware version viewing

The firmware version of the converter can be viewed through the monitoring
application. Instructions for how to view converter firmware version:

%

)

DS

DS

>

*

*

Open the monitoring application.

Find the version-related parameters in the signal name in the first column.
ARM_APP_VERSION
ARM TAP VERSION display the current firmware version information.

DSP_VERSION,

FPGA_VERSION,
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[&5 BgMon for PCS: Communication Normal! Tx:6906 Err:0 - [m] X
° Mod Tdemtifier: | Read Barcode |  Offline Mod Data |  History Record |  Mbout... |
OoN HAI ;
Yod Select: |1 +| [Mod Paraneter Set Options Conn Settings | Save Data | Fault waveforn | Beit |
ID | Signal Name | value A [0 [ Varn Nane [Value BB [ ~ [1D [Status Name
115  Battery Cluster Power... 0.0 0 AC Undervoltage T 0 Operating Modes
116  Maximum Battery Cell ... 0.000 1 AC Overvoltage N 1 Inverter Enabled N
117 Minimun Battery Cell ... 0.000 2 AC Underfrequency N 2 Inverter Alarm Oper... N i
118 Maximum Battery Cell ... 0.0 3 AC Overfrequency N 3 Inverter Derated Op... N
119 Minimum Battery Cell ... 0.0 4 Grid Level 1 Overvoltage ... N 4 Inverter Overload O0... N i
120 CAN Heartbeat Signal 65535 5 Grid Level 2 Overvoltage ... N 5 Inverter Standby State N N
121 Internal DSP Communic... O ] Grid Level 3 Overvoltage ... N ] Inverter Hot Standb... N
122 Internal BCMS Communi... O 7 Grid Level 4 Overvoltage ... N 7 Inverter Charging S... N t
123 DSP Debug Variable O -7505 8 Grid Level & Overvoltage ... N 8 Inverter Dischargin... N
124 DSP Debug Variable 1 =7505 9 Grid Level | Undervoltage... ¥ 9 WVoltage-Limited Cha... N
125 DSP Debug Variable 2 -7605 10 Grid Level 2 Undervoltage... ¥ 10 Voltage-Limited Dis... N
126  DSP Debug Variable 3 -7505 11 Grid Level 3 Undervoltage... N 11 Inverter Current-lLi... N
127  DSP Debug Variable 4 -7505 12 Grid Level 4 Undervoltage... N 12 Inverter Current-Li... N i
128  DSP Debug Variable § -7508 13 Grid Level 5§ Undervoltage... N 13 Stability Control D... N i}
129 DSP Debug Variable 6 -7505 14 Grid Level 1| Overfrequenc... N 14 DSP Request Paramet... N
130 DSP Debug Variable 7 -7805 15 Grid Lewvel 2 Overfrequenc... N 16 Auto-Recoverable Fa... T i
131 DSP Debug Variable 8 —-7605 16 Grid Level 3 Overfrequenc... N 16 Non-Recoverable Fau... ¥ ¢
132 DSP Debug Variable 9 —-7505 17 Grid Level 4 Overfrequenc... N 17 Manual-Recoverable ... N ;
133 MON Debug Variable 0 6369 18 Grid Level & Overfrequenc... N 18 Scheduling CAN Remo... N :
134  MON Debug Variable 1 6369 138 Grid Level 1 Underfrequen... N 19 Scheduling CAN Remo... N t
135  MON Debug Variable 2 6369 20 Grid Level 2 Underfrequen... N 20 Capacitive Reactive... N I
136  MON Debug Variable 3 6369 21 Grid Level 3 Underfrequen... N 21  Inductive Reactive ... N
137 NON Debug Variable 4 6360 22 Grid Level 4 Underfrequen... N 22 BAMS Prohibit Charging N t
138 MON Debug Variable § 6369 23 Grid Level 6 Underfrequen... N 23  BAMS Prohibit Disch... N t
139 NON Debug Variable 6 6369 24 AC Rapid Undervoltage Pro... N 24 Overfrequency Limit... N b
140 MON Debug Variable 7 6369 25  AC Rapid Overvoltage Prot... N 25 Underfrequency Limi... N ¢
141 MON Debug Variable 8 6369 26 AC Reverse Sequence N 26 Backstage Active Po... N
SMEREEE AR A SR R - e 27 AC Phase Loss N 27 Backstage Reactive ... N ;
143 DSP_VERSION VO08E000DOOO 28 Abnormal Output Voltage N 28 Turbulence Fan Star... N ]
144  FPGA_VERSION V002B000D000 29 Islanding Protection N 29 DC Relay Drive Open t
145  ARM_APP_VERSION V002B004D000 30 AC Side Short Circuit Pro... N 30 DC Soft-Start Relay... Open i}
146 ARM_IAP_VERSION V001EQ00D000 31 AC Side Current Anomaly N 31 AC Relay | Drive Open :
32 Output Overload Timeout N 32 AC Relay 2 Drive Open i
148 DSP Communication Pro... ¥2.90 33 AC Power Anomaly N 33 Low Voltage Ride-Th... N L
149 ARM Communication Pro... V2.90 34 AB Line (Phase A) Anomaly T 34 High Voltage Ride-T... N e
150  Current Model Type 115_CEB 35 BC Line (Phase B) Anomaly T 35 Insulation Impedanc... N :
151 Sampling Version 010 36 Ch Line (Phase C) Anomaly T 36 Capacity Limitation N
152 Grid Code Country Australia C AS/NIS 4777.2 37 DC Resistance Soft Start ... N 37 Current Limitation N £
¥ |38  IC Relay Closing Phase Fa... N 38 Power Limitation N 4
< > 39 Inductor Current Phase 4 ... N v |39 Service Mode Enable N i
¢

4.8 Country Code Configuration

Diagram 4-8 Version Information Query

4.8.1 Select/Activate Country Grid Code

The inverter complies with AS/NZS 4777.2:2020 and supports the selection/activation
of country grid codes, protection Settings, power quality response modes and regional
Settings during the setup/debugging process.

The inverter supports regional Settings for Australia A, Australia B, Australia C and
New Zealand. Once the relevant regions are successfully set, the power quality response
mode and protection function of the inverter will automatically switch to that region to

meet the requirements of that region.
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The process for selecting/activating the country power grid code is as follows:

% 8gMon for PCS: Communication Normal! Tx1266 Err:110

OoN e HALT

Mod Identifier: |

Read Barcode |

Offline Mod Data |

History Record ]

About. ..

Mod Seleet: |1 -I Mod Parameter Set Options | Comn Settings I Save Data I Fault Data ] Exit I
. “ ”
Step 1: Click on “Mod Parameter Set”;
|
| |
| |ID_[Parameter Name Current Value Set Range A |
| |00 PCS Device Address 1 07256 |
| |01 BANS Slave Statiom ID 1 1_ 285
| |02 BANS Baud Rate 3 17
| |03 BAMS Protocol Format 1 default: |
04 BAMS Function Selection [} ]
| |06 BANS Heartbeat Signal G635 0 BE63E
| |06 BCHS Function Selection o 0or 1
| |07  BCHS Slawve Statien ID 1 0 258
| |08 BCHS Communication Baud Rate 3 17
| |02 BCHS Protocel Format 1 1733 default: 1
{ |10 BCHS Heartbeat Time 66535 0 65535
| |11 Backend R5485 Slave Station ID 1 1_285
12 Backend R5485 Baud Rate 3 Iy
13 Backend Frotocol Format 1 1
14  PBluetooth RS232 Slave Statio... 1
15  Bluetooth R5232 Baud Rate 3
16 Bluetooth Protocol Format 1 1

17 Ethernet Slave Station ID
Local IP Addressz

19 Subnet Nazk Address

20 Gateway Address

21 Local MAC

22  Renote IP Address

23 Remote Port

24 Local Fort

26  FEthernet Function Selection
A8 Bilooos Bos 1 Too_s

=3

1

192. 168. 20, 100
2656, 256. 266.0
192, 166,20, 1

30-00-00-00-28-32

192, 168. 20, 101

502
1

n

= 192, 168, 1. 122

56, 265. 256.0

92, 168. 1.1
20-BB-CC-PD-EE-FF
192.168. 1. 122

Hote: Intager values only.

Save Farans |  Load Params |

| Switch Grid Code] Back

Step 2: Click on “Switch Grid Code”;

Enter Fassword:

0K

Update ALl

Step 3: Enter the password;

Note: Obtain the password from the manufacturer;

Switch Grid Code

Pleaze select the grid code

Tefanlt

Sweden EIFS

Wetherlands  NC RfG-Type

v

Germany YOE-AR-H-4110
Germany YDE-AR-H-4105
Australia A AS/HZS 4777.2
fustralia B AS/NZS 4777.2
Australia C AS/NZS 4777.2

Step 4: Select the network code area and click “Ok”;

Prompt Configuration Completed!

BgMon

l\ Configuration completed!

>

Crech Republic WO RFG—Type

>

Switch Grid Code

Flease select the grid code

A
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4.8.2 View Country Grid Code

The current country/region grid code version of the converter can be viewed through
the monitoring application.

Instructions on how to view the country grid code version of the converter:

¢ Open the monitoring application.

+»+ Look for version-related parameters in the signal names in the first column.

+»+ Parameter Grid Code Country shows the current version of the country grid code.

[ BgMon for PCS: Communication Normal! Tx:11519 Err:0 — [m] X
Mod Identifier | Read Barcode ‘ Offline Mod Data ‘ History Record ‘ About. .. ‘
ON e HALT
Mod Select: 1 | |Mod Parameter Set Options Comm Settings | Save Data | Fault waveform | Exit ‘
I [ Signal Name [ Value ~ [ Warn Name [Value WM | ~ [ID [Status Name [Value W] ~
116  Battery Cluster Power... 0.0 0 AC Undervoltage T 0 Operating Modes Grad C...
116 Maximum Battery Cell ... 0.000 1 AC Overvoltage N 1 Inverter Enabled N
117 Minimwn Battery Cell ... 0,000 2 AC Underfrequency N 2 Inverter Alarm Oper... N
118 Maximum Battery Cell ... 0.0 3 AC Overfrequency N 3 Inverter Derated Op... N
119 Minimum Battery Cell ... 0.0 4 Grid Level 1 Overvoltage ... N 4 Inverter Overload 0... N
120  CAN Heartbeat Signal 65535 5 Grid Level 2 Overvoltage ... N 5 Inverter Standby State N
121 Internal DSP Communic... O 6 Grid Level 3 Overvoltage ... N ] Inverter Hot Standb... N
122 Internal BCNS Communi... 0 7 Grid Level 4 Overvoltage ... N 7 Inverter Charging S... N
123 DSP Debug Variable O -7505 8 Grid Level 5 Overvoltage ... N 8 Inverter Dischargin... N
124 DSP Debug Variable 1 -7805 ] Grid Level | Undervoltage... T 9 Voltage-Limited Cha... N
1256 D3P Debug Variable 2 -7505 10 Grid Level 2 Undervoltage... ¥ 10 Voltage-Limited Dis... N
126 DSP Debug Variable 3 -7505 11 Grid Level 3 Undervoltage... N 11  Inverter Current-Li... N
127  DSP Debug Variable 4 -7505 12 Grid Level 4 Undervoltage... N 12 Inverter Current-Li... N
128 DSP Debug Variable 5 -7508 13 Grid Level 5 Undervoltage... N 13 Stability Control D... N
128  DSP Debug Variable 6 -7606 14 Grid Level 1 Overfrequenc... N 14 DSP Request Paramet... N
130 DSP Debug Variable 7 -7505 15 Grid Level 2 Overfrequenc... N 15  Auto-Recoverable Fa... T
131 DSP Debug Variable 8 —-7505 16 Grid Level 3 Overfrequenc... N 16 Non-Recoverable Fau... ¥
132 DSP Debug Variable 8 -7505 17 Grid Level 4 Overfrequenc... N 17 Manual-Recoverable ... N
133 MON Debug Variable O 6369 18 Grid Level 5 Overfrequenc... N 18  Scheduling CAN Remo... N
134  MON Debug Variable 1 6369 19 Grid Level 1 Underfrequen... N 19  Scheduling CAN Remo... N
135  MON Debug Variable 2 6369 20 Grid Level 2 Underfrequen... N 20 Capacitive Reactive... N
136  MON Debug Variable 3 6369 21 Grid Level 3 Underfrequen... N 21 Inductive Reactive ... N
137 MNOW Debug Variable 4 6360 22  Grid Level 4 Underfrequen... N 22 BANS Prohibit Charging N
138 MON Debug Variable 5 6369 23 Grid Level 5 Underfrequen... N 23 BANS Prohibit Disch... N
139 MON Debug Variable 6 6369 24 AC Rapid Undervoltage Pro... N 24  Overfrequency Limit... N
140 MON Debug Variable 7 6369 25 AC Rapid Overvoltage Prot... N 25 Underfrequency Limi... N
141 MON Debug Variable 8 6369 26 AC Reverse Sequence N 26 Backstage Active Po... N
142 MON Debug Variable @ 6369 27 AC Phase Loss N 27 Backstage Reactive ... N
143 DSP_VERSION VO0SE000DOO0 28 Abnormal Output Voltage N 28 Turbulence Fan Star... N
144  FPGA_VERSION V002B000D000 29 Islanding Protection N 29 DC Relay Drive Open
145  ARM_APP_VERSION 002B004D000 30 AC Side Short Circuit Pro... N 30 DC Soft-Start Relay... Open
146  ARM_IAP_VERSION V001BO0ODOOD 31 AC Side Current Anomaly N 31 AC Relay 1 Drive Open
147 ARN Program Branch 32 Output Overload Timeout N 32 AC Relay 2 Drive Open
148 DSP Communication Pro... V2,90 33 AC Power Anomaly N 33 Low Voltage Ride-Th... N
148 ARM Communication Pro... V2.90 34 AB Line (Phase A) Anomaly T 34 High Voltage Ride-T... N
150  Current Model Type 115_CEB 35 BC Line (Phase B) Anomaly T 35 Insulation Impedanc... N
151 . L0, 36 Ch Line (Phase C) Anomaly T 36 Capacity Limitation N
162 | Grid Code Country New Zealand AS/NIS 4777.2 37 DC Resistance Soft Start ... N 37 Current Limitation N
¥l |38 DC Relay Closing Phase Fa... N 38 Power Limitation N
< 39 Inductor Current Phase 4 ... N v |39 Service Mode Enable N v

Diagram 4-9 National Version Information Query

Separate protection Settings and power quality response mode Settings:
Support the individual modification of protection parameters and power quality
response modes during the debugging process.

R/
0‘0

Open the monitoring application.

protection Settings and power quality response mode.

«» Open the Mod Parameter Set and swipe down to find the parameters related to the

% Set the power grid protection parameters and find the overvoltage parameters. The
protection point and protection time represent the protection threshold and the time
of tripping out of the power grid. Level 1 represents overvoltage 1 (U >), level 2
represents overvoltage 2 (U > >), and the same applies to undervoltage,
overvoltage and underfrequency. It can be set according to the debugging needs.
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E‘; BgMon for PCS: Communication Normal! Tx:11519 Err:0

Kod Identifier: | Read Barcode |  Offline Mod Data |  History Record |  about... |
oN @ HALT
Mod Select: Mod Parameter Set Options Comm Settings | Save Data | Fault waveform | Exit |
I
ID | Signal Name [ value ~ |10 _[Warn Name [Value BB [~ [ID [Status Name [Value BT ~
1156  Battery Cluster Power... 0.0 0 AC Undervoltage ¥ 0 Operating Medes Grid C...
116 Naximun Battery Cell ... 0,000 1 AC Overvoltage N I Tnverter Enabled N
117 Minimum Battery Cell ... 0,000 2 AC Underfrequency N 2 Inverter Alarm Oper.., N
118 Maximum Battery Cell ... 0.0 3 AC Overfrequency v 3 Inverter Derated Op... N
119 Minimm Battery Cell ... 0.0 4 Grid Level | Overvoltage ... N 4 Inverter Overload O... N
120 CAN Heartbeat Signal 65535 ] Grid Level 2 Overvoltage . N 5 Inverter Standby State N
121 Internal DSP Communic... 0 6  Grid Level 3 Overvoltage ... N 6 Inverter Hot Standb... N
122 Internal BCHS Commumni... 0 7 Grid Level 4 Overvoltage ... N 7 TInverter Charging S... N
123 DSP Debug Variable 0 -7505 8  Grid Level 5 Overvoltage ... N 8  Inverter Dischargin... N
124  DSP Debug Variable 1 —7508 9 Grid Level | Underveltage. T 9  Voltage-Limited Cha... N
126 DSP Debug Variable 2 -7606 10 Grid Level 2 Undervoltage. T 10 Voltage-Limited Dis. N
126 DSP Debug WVariable 3 -7505 11 Grid Level 3 Undervoltage... N 11 Inverter Current-Li... N
127 DSP Debug Variable 4 ~7505 12 Grid Level 4 Undervoltage... K 12 Inverter Current-Li... N
128  DSP Debug Variable § -7505 13 Grid Level 5§ Undervoltage. N 13 Stability Centrol D... N
128 DSP Debug Variable 6 ~7505 14  Grid Level | Overfrequenc... N 14 DSP Request Paramet... N
130 DSP Debug Variable 7 -7505 15  Grid Level 2 Overfrequenc... N 15 Auto-Recoverable Fa... Y
131 DSP Debug Variable 8 -7505 16  Grid Level 3 Overfrequenc... N 16 Non-Recoverable Fau... ¥
132 DSP Debug Variable 9 -7505 17 Grid Level 4 Overfrequenc. N 17 Manual-Recoverable ... N
133 MON Debug Variable 0 6360 18 Grid Level 5 Overfrequenc... N 18  Scheduling CAN Remo... N
134 MON Debug Variable 1 6369 19 Grid Level | Underfrequen... K 19 Scheduling CAN Remo... N
135  MON Debug Variable 2 6369 20 Grid Level 2 Underfrequen. N 20 Capacitive Reactive... N
136 JON Debug Variable 3 6369 21  Grid Level 3 Underfrequen... N 21 Inductive Reactive ... N
137 JON Debug Variable 4 6369 22 Grid Level 4 Underfrequen... N 22 BANS Prohibit Charging N
138 JON Debug Variable 5 6369 23 Grid Level 5 Underfrequen... N 23 BANS Prohibit Disch... N
139 NON Debug Variable 6 6369 24 AC Rapid Undervoltage Pro. N 24 Overfrequency Limit. N
140 MON Debug Variable 7 6369 256 AC Rapid Overvoltage Prot... N 25 TUnderfrequency Limi... N
141 MON Debug Variable 8 6369 26  AC Reverse Sequence N 26 Backstage Active Po... N
142 MON Debug Variable 9 6369 27 AC Phase Loss N 27 Backstage Reactive ... N
143 DSP_VERSION ¥008B00ODOOO 28 Abnormal Output Voltage N 28 Turbulence Fan Star... N
144 FPGA_VERSION ¥002B000DO00 29 Islanding Protection N 29 DC Relay Drive Open
145  ARM_APP_VERSION ¥002B004D000 30 AC Side Short Circuit Pro... N 30 DC Soft-Start Relay... Open
146 ARM_IAP_VERSION ¥001B000DO00 31 4C Side Curremt Anomaly N 31 AC Relay 1 Drive Open
147 ARM Program Branch AFP 32 Output Overload Timeout N 32 AC Relay 2 Drive Open
148 DSP Communication Pro... V2.90 33 AC Power Anomaly N 33 Low Woltage Ride-Th... N
149 ARM Communication Pro... V2.90 34 AB Line (Phase &) fnomaly 7 34 High Voltage Ride-T... N
150  Current Model Type 115_CEB 35 BC Line (Phase B) Anomaly T 35 Insulation Impedanc... N
151  Sampling Version 010 36 Ch Line (Phase C) Anomaly ¥ 36 Capacity Limitation N
152 Grid Code Country New Zealand AS/NIS 4777.2 37 DC Resistance Soft Start ... N 37 Current Limitation N
v |38 IC Relay Closing Phase Fa... N 38 Power Limitation N
3 > 39 Inductor Current Phase 4 ... N v |39 Service Mode Enable N
| . . L
‘| Module Configuration Parameters =
1
4 |LID | Parameter Name | Current Value | Set Range =
236 10-Minute bverage Overvoltage Recovery T... 110.00 100. 007150, 00%TTn e
= M
a . - - n
a4 | 237 Voltage Protection Levelln2 Unit 0 01 L1
238 Grid Lewel 1 Owervoltage Protection Point 125.0 100, 0 150, 0%0n E
239 Grid Lewel 1| Owervoltage Protection Time 100 0" 30000m= A
240 Grid Lewel 2 Owervoltage Protection Point 125.0 100, 0 150, 0%0n +
241 Grid Lewel 2 Owervoltage Protection Time 100 0" 30000m= o
242 Grid Lewel 3 Owervoltage Protection Point 125.0 100, 0 150, 0%0n h
243 Grid Lewel 3 Overvoltage Protection Time 100 0 30000m= E
244 Grid Lewvel 4 Owervoltage Protection Point 125.0 100, 0 150, 0%0n n
245 Grid Lewel 4 Overvoltage Protection Time 100 0 30000m= n
i | 246 Grid Lewel 5 Overvoltage Protection Point 125.0 100, 0 150, 0%0n E
i | 247 Grid Lewel 5 Overvoltage Protection Time 100 0 30000m= o
¢ |Z48 Grid Lewvel 1 Undervoltage Protection Point  80.0 b, 07100, 0%ln C
4 | 249 Grid Level | Undervoltage Protection Time 1000 0 30000m= +
250 Grid Lewvel 2 Undervoltage Protection Point 45,0 b, 07100, 0%ln A
251 Grid Level 2 Undervoltage Protection Time 300 0 30000m= 2
252 Grid Level 3 Undervoltage Protection Point 45,0 A, 0100, 0%ln 2
o 253 Grid Level 3 Undervoltage Protection Time 300 0 30000m=
d | 254 Grid Level 4 Undervoltage Protection Point 45,0 A, 0100, 0%ln
o | 255 Grid Level 4 Undervoltage Protection Time 300 0 30000m=
4 | 256 Grid Level 5 Undervoltage Protection Point 45,0 A, 0100, 0%ln R
257 Grid Level 5 Undervoltage Protection Time 300 0 30000m= b
o . - - b
o | 2568 Frequency Frotection Level Selection 3 18 n
QR0 Trmmrmnmrr Drcdmatdom 19T caen1 Thaa+ n n
1 |¢ > &
b A
1] |The default iz 3; | indicatez that lewel | protection iz enabled, and 2 indicates that lewvel 1 E
r |and lewel 2 protection iz enabled
t r
t a
t
2
g
[z L
d Save Params | Load Params | Update A11 | Back | i
m

power quality response mode setting, find the Reactive power regulation mode
parameter, select the corresponding mode, and find the parameters under the

Diagram 4-10 Overvoltage and undervoltage protection settings

corresponding mode for setting;
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Module Configuration Parameters

ID | Parameter Name I Current Value I Set. Range ~

67  Scheduling Priority 1 0"1

68  Active Power Regulation Mode 1 0’5

689  Active Power Actual Target Walue 0.0 —-126.57126. 5k

70  Active Power Proportional Target Value 0.00 -110.007110. 00%Un

71 Start/Stop Power Control Enable 1 071

72  Start/Stop Active Power Rate 0.15 0. 007600, 00%Pn/ =

73  Post-Fault Active Power Soft-Start Enable 1 071

74  Post-Fault Active Power Soft-Start Rate 0.15 0.17300. 00%Pn/s

75  Active Power Regulation Rate 0. 60 0.00710000. 00%Pn/ s

76 Derate Rate 300. 00 0. 007300, 00%Pn/s

-__
Power Factor Target Value 1. 0000 -1. IJ[]DIJ 1. 0000

80 Reactive Power kVar Target Value 0.0 -126.57126. 5kVar

81 Reactive Power Proportional Target Value 0.00 -110.007110. 00%Pn

82 Reactive Power Rezulation Slope 33.00 0. 00710000, 00%Pn/ s

83  Reactive Power Response Mode 1 0"

84 Reactive Power Response Time 10.0 2.07180. 0s

85  Charge Prohibition 0 0or1

86  Discharge Prohibition 0 0or 1

87 DC Constant Current 0.0 -200. 047200, 04

88 DC Constant Voltage 832 3P3L: 600V"950V / 3P4L:

89 DC Constant Power 0.0 —126. kW™ 126. 5kW

nn fhmdavem Davems Camndffa mn mnd 1 Nnnn n"1 1NN

< >

0: Disable reactive power output. 1: Fixed cos®; 2: Reactive power kVar adjustment: 3: Fixed

Q; 4: Character curve Q(P); 5: Reactive power—voltage charater curve Q(U)

Save Params Load Params Update All Back

Module Configuration Parameters X
D | FParameter Name | Current... | Set Range ~
297 Q(P) Curve &4 Voltage Lock Enable 0 071
298 Q(P) Curve &4 Lock-In Voltage 106, 00 0. 007130, 00%Tn
208 Q(P) Curve A Lock-Out Valtage 100. 00 0. 007130, 00%Tn
300 [Q () Curve & Resulation lst Voltase Point 0. 00130, 00%Un
301 (I Curwve &4 Regulation lst Reactiwe Power Point 47, 96 -100, 007100, 00%Pn
302 (M Curwe A Regulation 2nd Voltage Foint 100. 00 0. 007130, 00%Tn
303 (M Curve & Regulation 2nd Reactiwve Power Point 0.00 —-100. 007100, 00%Pn
304 QI Curve &4 Regulation 3rd Voltage Point 100. 00 0. 007130, 00%Tn
308 (I Curve &4 Regulation 3rd Reactiwe Power Point 0.00 -100, 007100, 00%Pn
306 QT Curve &4 Regulation 4th Voltage Foint 104, 00 0.007130. 00%Un
307 @M Curve & Regulation 4th Reactiwve Power Point -47. 96 —-100. 007100, 00%Pn
308 QI curve &4 Regulation the translation woltage point 0.00 -100. 007100, 00%Pn
309 QUM Curwe A Power Lock Enable 1] 071
310 QM Curwve 4 Lock-In Power 20,00 0.007110. 00%Pn
311 QI Curwe A Lock-Out Pawer 10,00 0.007110. 00%Pn
312 QM Curwe A Power Facter Limit Enable 1] 071
313 (M Curwe A Power Factor Limit Value 0.4200 -1.000071, 0000
314 Export Limit Enable 0 071
315 Soft Export Limit Enable 0 071
316 Soft Export Limit Value 25 —120%7120%

317 Hard Export Limit Enable 0 071
318 Hard Export Limit Value 50 —120%7120%
319 Hard Export Limit Trip Delay 1 0z"8s
320 Generation Limit Enable 1] D:l ”
271 ChF+ Cravmvetaan T amad Tenkl A n n-1
< >
Mote: Integzer values only.
Save Params | Load Params | Update 411 | Back

Diagram 4-10 Q(U) Curve Settings
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¢ Set the voltage variation continuous operation and frequency variation continuous
operation. Also find the corresponding Parameter Settings in Mod Parameter Set.

Module Configuration Parameters Xt

ID | Parameter Name | Cur... | Set Range ~ f

116 Owverfrequency Active Fower REegulation Enable 0orl

[117] Overfreguency Active Power Regulation Curve Mode i i3]

— .

118 Overfrequency Actiwve Fower Eegulation Reference Fower Sel...
119 Overfrequency Actiwve Power Eegulation Droop Coefficient 1
120 Overfrequency Active Power Eegulation Droop Coefficient 2
121 Overfrequency Active Power Eegulation Entry Frequency Foint a0, 20 50. 00770, O0Hz

o
0.

oo

]
.0 2.01
.0 2.01

122 Overfrequency Actiwve Power Eegulation Exit Frequency Point 50,18 a0. DD:?D. 00Hz T
123 Overfrequency Active Power Fegulation Stop Fregquency Point 53.00 50,00 70. 00Hz
124 Owverfrequency Active Fower Eegulation Entry Delay i] 0730000ms

128 Owverfrequency Active Fower Regulation Entry Eate 100,00 0.007300. 00Pn%/ =
126 Owerfrequency Active Fower Regulation Exit Delay i] 071200=

127 Overfrequency Active Fower Eegulation Exit Rate 0.18 0. 007300, 00Pn%/ =
128 Underfrequency Lctiwve Power Regulation Enable 1 0orl

129 Underfrequency Lctive Power Eegulation Curve Mode 1 173

130 Underfrequency Active Power Regulation Reference Power 5Se... 0 0orl

131 Underfrequency Active Power Regulation Droop Coefficient 1 2.0 2.07100.0

132 Underfrequency Active Power Regulation Droop Coefficient 2 2.0 2 DNIED.D

133 Underfrequency ALctiwve Power Regulation Entry Frequency FPoint 49,80 40. DDNED. 00Hz
134 Underfrequency Active Power Fegulation Exit Frequency Foint 49.82  40.00 60.00Hz
138 Underfrequency Active Power Fegulation Stop Frequency Foint 46,00 4000 &0, 00Hz

136 Underfrequency Active Power Fegulation Entry Delay i] 0730000ms

137 Underfrequency Active Power Fegulation Rate 100,00 0.007300. 00Pn%/ =
138 Underfrequency Active Power Fegulation Exit Delay i] 071200=

139 Underfrequency Actiwve Power Regulation Exit Rate 0. 18 0. 007300, O0Pn%, =
140 Underfrequency Actiwve Power Priority Eegulation Enable 1 071 -
< >

1: Curve &4: =liding mode along the curve; 2: B curve: indicates that only load shedding i=
allowed until the frequency recovers; 3: C curve;

Sawve Params | Load Params | Update £11 | Back

Diagram 4-11 LFSM Settings

% The above parameter Settings must be debugged by the professional engineers of
the manufacturer or its authorized agent. The debugging is protected by a password.
Please contact the manufacturer or its authorized agent to obtain the password.

4.9 Multiple inverter combinations

The three-phase inverter supports parallel grid-connected and off-grid operation of
multiple units.

The wiring and debugging methods can be referred to in Chapter 3 FElectrical
Connection.

4.10 Generation limit and Export limit control

The power generation control function is used to control the active or apparent power
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output level of the inverter or a combination of multiple inverters, so that it meets the
predetermined power generation output level that may be less than the total fixed
apparent power of the inverter or the combination of multiple inverters.

The converter supports two functions: power generation limit and export limit control.

4.10.1 Connect external measuring devices/controllers

The activation of the generation limit control and export limit control functions requires
the connection of external measuring devices.

The manufacturers and models of electricity meters compatible with the converter are
as follows:

Meter Model: ADL400N-CT
Manufacturer: Acrel Co., Ltd.

This electricity meter is an optional accessory. Please consult the manufacturer when
placing an order for the converter.

The communication mode between the electricity meter and the converter is RS485.
Schematic diagram of the electricity meter connection scheme:

RS485
Power Meter
DC+ e\ W Wy h LT
N A L2 i
Battery Converter [+ R A Y (1 AC Grid
I, e N N
DC
Load

Diagram 4-12 Monitoring devices and solutions
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The port connection diagram of the electricity meter is as follows:

RS485
A+ B-

¢ e B ®‘®f
501 x| @ 4®‘ Ox
‘ 5@9 1 = Q@g‘ 05
E@ | ®‘7 @@= | Fuse¢
L] vuno ey

L1 €T L2 CT L3 CT

To L2

load«

Diagram 4-13 Hardware connection of the electricity meter

The communication between the electricity meter and the converter is via the RS485
port.

The RS485 of the electricity meter is connected to ports 1 and 2 of the converter J3.
The RS485 A+ of the electricity meter is connected to pin 1 of J3, and RS485 B- is
connected to pin 2 of J3.

RS485
A+ B-

Paral J1 || J3 NA
12345678910 12345678810

1234 12345678910 12345678910
SW1 Para2 J2 Ja NA Ethemnet

Diagram 4-14 Communication connection

4.10.2 Software Settings for power generation control functions

The adjustment of generation limit control and export limit control limits is achieved
through the monitoring background.

Click on "Mod Parameter Set" in the monitoring background interface to find the
parameters related to generation limit control.

The relevant parameters and functional descriptions are shown in the following table:
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Table 4-1 Description of power generation control function

Parameter Parameter function Setting range Setting step
Generation limit Enable | The enable position of the generation limit | O: Disable --
control function, with a setting value of "1", | 1: Enable
indicates that this function is enabled, and a
setting value of "0" indicates that this function is
disabled.
Soft Generation Limit | The enable position of the soft generation limit | 0: Disable -
Enable control function, with a setting value of "1", | 1: Enable
indicates that this function is enabled, and a
setting value of "0" indicates that this function is
disabled.
Soft Generation Limit | The power setting limit of the generation soft | -120%Pn 1%Pn
Value limit control is set, and the output power level is | 120%Pn
controlled by adjusting this limit.
Hard Generation Limit | The enable position of the hard generation limit | 0: Disable --
Enable control function, with a setting value of "1", | 1: Enable
indicates that this function is enabled, and a
setting value of "0" indicates that this function is
disabled.
Hard Generation Limit | The power setting limit of the hard limit control | -120%Pn 1%Pn
Value for generation is set, and the output power level | 120%Pn
is controlled by adjusting this limit.
Parameter Parameter function Setting range Setting step
Export limit Enable The enable position of the Export limit control | 0: Disable -
function, with a setting value of "1", indicates | 1: Enable
that this function is enabled, and a setting value
of "0" indicates that this function is disabled.
Soft Export limit Enable | The enable position of the soft Export limit | O: Disable --
control function, with a setting value of "1", | 1: Enable
indicates that this function is enabled, and a
setting value of "0" indicates that this function is
disabled.
Soft Export limit Value The power setting limit of the generation soft | -120%Pn 1%Pn
limit control is set, and the output power levelis | 120%Pn
controlled by adjusting this limit.
Hard  Export limit | The enable position of the hard Export limit | O: Disable --
Enable control function, with a setting value of "1", | 1: Enable
indicates that this function is enabled, and a
setting value of "0" indicates that this function is
disabled.
Hard Export limit Value | The power setting limit of the hard limit control | -120%Pn 1%Pn
for generation is set, and the output power level | 120%Pn
is controlled by adjusting this limit.
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Module Configuration Parameters

ID I Parameter Name I Current Value I Set Range

328 Q(U) Curve & Regulation Tran... 0.00 -100. 007100, 00%Pn
329 Q(U) Curve & Power Lock Enable 1 "1

330 Q(U) Curve & Lock-In Power 20.00 0.007110. 00%Pn
331 Q{U) Curve & Lock-Out Power 10.00 0.007110. 00%Pn
332 Q(U) Curve & Power Factor Li... 0 071

333 Q(U) Curve A Power Factor Li... 0.4200 -1.000071. 0000

334 Export Limit Enable 0 071
335 Soft Export Limit Enable 0 071
336 Soft Export Limit Value 25 —-120%7120%
337 Hard Export Limit Enable 0 071
338 Hard Export Limit Value -120%"120%

Ar

YOO 1m rin e | a5

340 Generation Limit Enable 0 01

341 Soft Generation Limit Enable 0 0”1

342 Soft Generation Limit Value 100 -120%7120%
343 Hard Generation Limit Enable 0 0”1

344 Hard Generation Limit Value 100 -120%7120%
"S00  HArd Generation Limit Ifip D... 16 o8 202
346 Communication Failure Trip D... 1 0s"Bs

347 Communication Recovery Resta... 60 0z 200s

348 Inertia Response Enable 0 D”l_
349 Inertia Response Time Constant 4.0 4.0 14.0s
350 Inertia Response Enters Freq... 0.50 0.3071. 00Hz/ s
AWED FPaoad Tawa D (Dlama &% Talda dAnNnNe aa0a”ABENE FAnna
< >
Note: Intezer values only.
Save Params I Load Params I Update All I Switch Grid Codel Back

Diagram 4-15 Power Generation Control
The relevant limit values of the power generation control function are achieved by

adjusting the above parameters. When debugging, please consult the professional
engineers of the manufacturer or authorized agent.
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Chapter 5: Events and Alarms

A Warning

0,

R

¢ Non-professionals should not handle PCS alarms or faults!
%  When addressing PCS events, strictly follow the instructions outlined in this

manual!
5.1 Events
Table 5-1 Events
Events Explanation
Displayed as "Power-On" when the power-on command is
Power-on .
received from the backend.
Power-off Displayed as "Power-Off" when the power-off command

is received from the backend.

Grid-on operation

The module is in grid-connected operation status.

Grid-off operation

The module is in grid-off operation status.

PCS derated operation

The PCS operates at a reduced capacity as set.

PCS overload
operation

The PCS operates according to the allowable overload
value.

Charging status

PCS is on, and the charging current is greater than 0.5% of
the rated current, displayed as "charging."

Discharging status

PCS is on, and the discharging current is greater than 0.5%
of the rated current, displayed as "Discharging."

Voltage limiting
charging

PCS is on, and the battery voltage has reached the
charging voltage limit, displayed as "Voltage Limiting
Charging."

Voltage limiting
discharging

PCS is on, and the battery voltage has reached the
discharging voltage limit, displayed as "Voltage Limiting
Discharging."

Current limiting
charging

PCS is on, and the charging current has reached the
current limit, displayed as "Current Limiting Charging."

Current limiting

PCS is on, and the discharging current has reached the

discharging current limit, displayed as "Current Limiting Discharging."

Charging forbidden BMS reports that charging is prohibited.

Discharging forbidden | BMS reports that discharging is prohibited.

BMS operating The Battery Management System is in normal operating
status.

BMS main relay open | The battery main relay is open.

BMS main relay close

The battery main relay is closed.

BMS pre-charge relay

The battery pre-charge relay is open.
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open

close

BMS pre-charge relay

The battery pre-charge relay is closed.

5.2 Alarms

When the PCS is running, if an abnormal condition is detected in the grid, battery

pack, or PCS itself, the system will intelligently assess the situation, display the fault

on the backend, and store it in the historical alarm records. The table below lists the

alarm information, explanations of the alarms, and suggested handling methods.

Table 5-2 Fault Alarm Information

Alarm Information

Explanation

Suggested Handling Method

AC voltage is below
the set lower limit or

Check if the AC voltage is within the specified

AC Voltage Ab lit
ottage Abnormality above the set upper range.
limit.
Inverter voltage is
Inverter Voltage below the set lower )
. .. Contact customer service.
Abnormality limit or above the set
upper limit.
AC frequency is . D
. . Check if the AC frequency is within the allowable
Frequency Abnormality outside the allowable rance
range. ge
AC overcurrent,
) imbal , llel .
AC Current Abnormality tmbatance, or patatie Contact customer service.

operation current
sharing fault.

Inductor Current
Abnormality

Abnormal DC
component in inductor
current or uneven
module inductor
current.

Contact customer service.

Pre-Charge Fault

DC soft start failed.

Contact customer service.

Bus overvoltage,

Bus Voltage Abnormality undervoltage, or Contact customer service.
imbalance.

Battery Abnormality BMS rep(?rts battery Check if the battery wiring, voltage, and current are
abnormality. normal.
DC relay open circuit .

DC Relay Fault Contact customer service.

or short circuit.
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AC relay open circuit

AC Relay Fault L Contact customer service.
or short circuit.
IGBT exceeds the set . .

IGBT Overtemperature Check if the air inlet and outlet are obstructed.
temperature.

Internal Overtemperature

Control cabin exceeds
the set temperature.

Check if the air inlet and outlet are obstructed.

Discharge Resistor

Discharge resistor
exceeds the set

Contact customer service.

Overtemperature
temperature.
. Upper cabin cooling )
Fan Abnormality . Contact customer service.
fan failure.
Auxiliary Power Suppl Module auxilia .
Y . PPy . i Contact customer service.
Abnormality power failure.

Surge Protector Fault

AC/DC surge protector
failure.

Contact customer service.

Scheduling Parameter
Setting Error

Scheduling parameter
setting error.

Check if the scheduling parameters are set correctly.

Emergency Shutdown

Module received an
emergency stop signal.

Release the local or remote EPO button and clear
the emergency stop signal.

External Communication
Abnormality

Module
communication with
the backend is
abnormal.

Check the communication cable between the
module and the backend.

Internal Communication
Abnormality

Communication
between modules is
abnormal.

Check the communication cables between modules.

Insulation resistance
detection

The positive or
negative bus is
connected to ground

Check that the ground wire is connected correctly

Insulation Impedance
Anomaly

Earth Fault alarm

Check the wiring of the system, including the DC
side wiring and the grounding wire

Note: The earth fault alarm type is local indication.
The earth fault is detected before the converter is started. If the earth fault is detected,
the red light of the panel fault indicator is always on.
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Chapter 6: Maintenance and After-sales Service

6.1 Maintenance and Warranty Guidelines

7/
X4

L)

7/
X4

L)

No maintenance during operation.

Before maintenance, please cut off the power and wait for the internal capacitor
to discharge completely. Use a multimeter or other instruments to measure the
voltage between the metal parts that need to be touched and those that may be
touched and the ground to avoid electric shock.

Authorized maintenance only.

The power conversion system requires timely maintenance. The common
maintenance items are shown in the following table.

Table 6-1 Power Conversion System maintenance project

Inspection . . Maintenance
Check items | Inspection items Treatment measures
area cycle
Observe whether the inverter In severe cases,
Appearance | has any damage or deformation | please replace it in
on its appearance time
Check if there are any foreign . Once every six
Overall : Y 8 Clean up foreign Y
) ) objects or dust on the surface ) months to once
inspection objects and dust
System of the converter box a year
cleaning Check if there are any Remove the
obstructions or dust stains on obstructions and
the heat sink clean the dust
. Is there any abnormal sound In severe cases,
Operating ) .
status from the converter during please replace it in
System operation time Once every six
operation . When the converter is in months
P Operating . Exclude abnormal
operation, check whether all .
parameters Settings
parameters are set correctly
Check whether the cable Tighten the
Fall off, ) & ) The first test
connections are loose or connection as
loosen . should be
detached stipulated
X X conducted half a
. Check if the cable is damaged,
Connection ) ) ) year after the
with particular attention to
part In severe cases, first test, and
Damage whether there are any cut lease replace it in then every half a
£ marks on the skin where the p P Y
. . time year to once a
cable comes into contact with
year thereafter
the metal surface
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Maintenance of the modules should only be carried out by engineers designated by
ShenZhen HNergy Co., Ltd or its authorized agents. We’re not responsible for any
personal injuries or equipment damage caused by unauthorized maintenance, and such
incidents are not covered under the warranty.

6.2 After-sales Service

If any equipment failure or damage occurs during the warranty period that is not due
to human error or improper operation, our company will provide free repair services.

The following situations will incur repair and material costs:

% Damage caused by not following the instructions specified in the product manual.

R/

¢ Damage resulting from unauthorized modifications.

Note: The interpretation of this manual is solely owned by Shenzhen HNergy Co., Ltd.
Any changes to the content are subject to modification without prior notice.
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Appendix A: PCS Parameter Table

Model: 125kW Power Conversion System

Parameters for DC side

600~950Vdc (Three-phase three-wire)

DC Voltage
650~950Vdc (Three-phase four-wire)
DC Max Power 154kW
DC Max Current 192A
Overvoltage Category I
Rated Voltage 832V
Short Circuit Current 440A

Parameter for AC Side (Grid-interactive mode)

Rated Voltage 400Vac
Rated Frequency [11] 50Hz/60Hz
Rated Output Current 180A
Max Output Current 217A
Rated Active Power 125kW
Max Active Power 150kW
Rated Apparent Power 125kVA
Max Apparent Power 150kVA
Output Harmonic <3%
Power Factor >0.99
Power Factor Range -1~+1

Connection 3P+PE. 3P+N+PE
Max Efficiency 98.5%
Overload Capacity 110% load, 10mins; 120% load, Imin
DC Component <0.5% (Rated output current)
Overvoltage Category I
Parameter for AC Side (Off-grid)
Rated Output Voltage 400Vac
Rated Frequency [1] 50Hz/60Hz
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AC Voltage Harmonic <3% (Linear load)
Rated Output Current 180A
Max Output Current 217A
Rated Apparent Power 125kVA
Max Apparent Power 150kVA
Environmental Index
Pollution degree PD2
Working Temperature -40°C~60°C (>45°C derating)
Storage Temperature -40°C~70°C

Humidity 0~100% (No condensing)
Altitude 4000m (>2000m derating)
Noise <70dB
AC overcurrent protection, AC overvoltage protection,
Protection AC short-circuit protection, Anti-islanding protection,

DC reverse polarity protection

General Parameter

Dimension (W*D*H mm)

800*800*235mm

Installation

Vertical installation / Horizontal installation

Weight

95kg

Protection Class

Control compartment [P66, power compartment IP20

Cooling Method

Intelligent forced air cooling

Storage type

Electrochemical energy storage

Inverter topology

Non-isolated

Active anti-islanding

Current injection method

method
Communication
Communication Interface RS485/Ethernet
BMS RS485. CAN
Protocol MODBUS RTU/MODBUS TCP/IEC104/CAN
Display LED, Bluetooth (Optional)
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Note [1]: The factory default setting is S0Hz; 60Hz can be configured through software
settings.

49



