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About This Manual

1.1 Introduction

Dear user, thank you very much for using the power conversion system developed and
produced by Shenzhen Kstar New Energy Co., Ltd. We sincerely hope that this product can
meet your needs. We also look forward to your valuable opinions on the performance and
functions of this product. We will continue to improve.

1.2 Applicable Products

This manual is suitable for the industrial and commercial power conversion system of
Shenzhen Kstar New Energy Co., Ltd.: KAC50DP

3% Unless otherwise specified, all references to “PCS” and “power conversion system” in this manual refer
to this series of products.

1.3 Naming Rules of Product Models

: . ; : ; . System
Field 1 Field 2 Field 3 Field 4 Field 5 Field 6
model
K A C 50 D P KAC50DP

KSTAR AC Converter Power Outdoor PV

1.4 Manual Description

»  This Manual is a special instruction manual for the KAC50DP series provided by Shenzhen
Kstar New Energy Co., Ltd. The Manual introduces product-related information,
installation instructions, operation, maintenance, and troubleshooting in detail. Before
installing and commissioning the equipment, please read and understand all the
instructions contained in this Manual, and be familiar with the relevant safety symbols.

» Readers need to have certain knowledge in electrical theory, electrical wiring and
equipment. Please read this Manual carefully before installing this product, and ensure
that the relevant personnel can easily obtain and use it.

» The content, pictures, logos and symbols used in this Manual are owned by Shenzhen
Kstar New Energy Co., Ltd. It is prohibited to publicly reproduce all or part of the content
without written authorization of Kstar.

About This Manual
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1.5 Description of Signs

In order to ensure the personal and property safety of users when using this product, and
make better use of this product, relevant information is provided in the Manual and
highlighted with appropriate symbols.

Below list the symbols that may be used in this Manual. Please read it carefully.

DANGER!

WARNING !

Danger
Indicate a situationthathas a high degree of potentialhazard, which willresultin death or
seriousinjuryif notavoided.

Warning
Indicate thatthereis a moderate potential hazard, which may cause death orserious injury
if notavoided.

Caution
Indicate thatthereis a low-level potential hazard, which may cause moderate or light injury
to personnel if not avoided.

Attention
Indicate thatthereis a potential risk, which may cause the equipment to failto operate
normallyorreporta failure if not avoided.

0 “Description” emphasizes and s upplements the content and mayalso provide techniques for optimizing
the use of the product.

Please always pay attention to the hazard warning symbols on the equipment. The symbols

include:

Symbol

Description

This symbol indicates that the equipment contains high voltage inside and touchingit may
cause electricshock.

This symbolindicates that the temperature hereis higherthanthe acceptable range for
the humanbody. Do nottouch itin orderto avoid personalinjury.

| P

This symbol indicates the protective ground (PE) terminal, which needs to be firmly
grounded to ensure the safety of the operator.

About This Manual



Safety Instructions

2.1 Personnel Requirements

»  Only professional electricians or qualified personnel are allowed to perform operations
on this product.

» The operators should be fully familiar with the structure and working principle of the
whole power conversion system.

» The operators should be fully familiar with this User Manual of KACS50DP Power
Conversion System.

»  The operators should be fully familiar with the relevant standards of the country/region
where the project is located.

Warning
(] Itis strictlyforbidden to perform maintenance or overhaul operations when the
equipmentis live!
® When maintaining or overhauling the equipment, at | east two operators mustbe on
site. The maintenance or overhaul operations canbe performed onlywhen the
equipment has been safely disconnected and the power conversion system has
WARNING ! discharged after 10 minutes.

2.2 Safety Warning Operation

During the installation, daily maintenance and overhaul of the power conversion system,
abide by the following in order to prevent unrelated personnel from approaching and causing
misoperation or accidents:

> Set up conspicuous signs atthe front and rear switches of the power conversion system
to prevent accidental switching.

» Set up warning signs or safety warning belts near the operation area.

>  After maintenance or overhaul, be sure to lock the upper cover.

2.3 Protection of Symbols on Equipment Body

» The warning symbols on the power conversion system contain important information
for safe operation of the power conversion system. Man-made tearing or damage is
strictly prohibited!

> A nameplate is installed inside the front door of the power conversion system. The
nameplate contains important parameters of the product. Man-made tearing or damage
is strictly prohibited!

» Ifany symbol is damagedor blurred, please contact Shenzhen Kstar New Energy Co., Ltd.

Attention
(] Please ensure that the symbols on equipment bodyare clearand readable at all times.
® Once anysymbolisdamaged orblurred, it must be replaced i mmediately.

Safety Instructions
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2.4 Matters on Electricity Safety

2.4.1 Electrical safety

Danger

Please ensure thatthe equipmentis well grounded before use!

DANGER!

Danger

There is a lethal high voltage inside the product!
® Do nottouch theterminals orconductors connectedto the grid circuit.
® Payattention to allinstructions or safety documents about connecting to the power
grid, andfollowthe warningsymbols onthe product.
Observe the safety precautions listed in this Manual and other related documents of
this equipment.

DANGER!

Danger

Damaged equipment or system failure may cause electric shock!

® Before operation, visuallyinspect the equipment for damage or other hazards.
® Check whetherotherexternal equipment or circuit connections are safe.

® Confirmthatthe equipmentisinsafe state before operation.

DANGER!

2.4.2 Electrostatic safety

Attention
Electrostatic sensitive components onthe circuit board or elsewhere maybe damaged due
to improper operation or contact by the operator.
® Operatorsarerequired to avoid unnecessary contact with the circuit board.
® Operatorsarerequired to comply with electrostatic protection regulations, such as
wearing ESD wristband.

[>]

2.5 Requirements of Environmental Space
2.5.1 Escape passage requirements

To ensure that the operator can quickly evacuate the scene in the event of an accident, please
observe the following:

> Do not place flammable or explosive materials around the power conversion system.

> ltisstrictly forbidden to stack debris in the escape passage or occupy the escape passage
in any form.

2.5.2 Moisture protection

Do not open the cover in high humidity or rainy days!

Safety Instructions
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2.6 Specification of Live Test

2.6.1Live measurement

Danger

There is highvoltage in the equipment. Accidental contact may ca use fatal electric shock.
Therefore, during live measurement, be sure to:
® Take properprotection (such as wearing insulating gloves, insulating s hoes, etc.).

[ ] At least two operators mustbe onsite to ensure personal safety.
DANGER! P P y

2.6.2 Use of measuring equipment

In order to ensure that the electrical parameters meet the requirements, it is necessary to
use related electrical measurement equipment when performing electrical connection and
trial operation of the power conversion system.

Warning

®  Selecthigh-quality measuring equipment that meets the requirements of the site,
such asrange andapplicable conditions.

® Ensurethatthe connectionanduse of the measuring equipmentare correctand
standardized to avoid arcing and other dangers.

WARNING !

2.7 Parameters Setting

The parameters are closely related to the operation of the power conversion system. The
operating conditions of the system and the power conversion system must be reliably
analyzed and evaluated before these parameters can be modified. The specific parameters
are set in the background (PC or EMS).

Warning
® |nappropriate parameter settings may affect the normal function of the power
conversionsystem!
® Onlyauthorized professionals canset the parameters of the power conversion system.

WARNING !

2.8 Maintenance or Overhaul Specifications

Pay attention to the following points when performing maintenance or overhaul operations
on the equipment:

> Ensure that the power conversion system will not be re-powered accidentally.

» Use a multimeter to ensure that the internal discharge of the power conversion system
has been completed.

»  Ensure that the equipment is properly grounded.
»  Live parts must be insulated and covered with insulating materials.

»  The upper cover can be opened for maintenance or overhaul of the power conversion
system after at least 10 minutes when the power conversion system has been shut down
and the AC-DC power supply has been disconnected.

» During the entire process of maintenance and overhaul, it is necessary to ensure that
the escape passage is completely unblocked.

Safety Instructions
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2.9 Product Scrapping

»  When the power conversion system needs to be discarded, it mustn’t be treated as
conventional waste.

> Please contact the local authorized professional recycling agency.

2.10 Other Precautions

The actual operation summary should be based on site needs, and the following protective
or emergency measures should be taken:

» When performing equipment maintenance, overhaul and other operations, relevant
personnel should take appropriate protective measures as needed, such as wearing
noise-proof earplugs, insulating shoes and anti-scald gloves.

» The installation location of the power conversion system is usually far away from the
urban area. Corresponding emergency rescue facilities should be prepared for
implementation when needed.

» Take all necessary auxiliary measures to ensure the safety of personnel and equipment.

Attention

All operations onthe power conversion system must comply with the relevant standards of
the country/region whereitis located.

All descriptions inthis Manual are for the power conversion system with standard configuration. If you

have specialneeds, please explainto the staff of Shenzhen Kstar New Energy Co., Ltd. when ordering.
Pleasereferto the actual product you received for details.

This Manualcan’t coverall possible situations in the process of operation, maintenance, and inspection.
If you have any question, please contact ShenzhenKstar New Energy Co., Ltd. in time.

n Safety Instructions



Product Introductions

3.1Power Conversion System

On the power generation side, Power Conversion System (PCS) can effectively
connect renewable energy power generation such as solar power and wind power
to the power grid; on the transmission side, it can respond to the power grid and
achieve peak and frequency modulation, and peak load shifting to coordinate with
grid dispatch and stabilize the frequency of the power grid; when used on the power
distribution side, it can achieve peak load shifting to alleviate the power shortage
during the peak period of power consumption and smoothing the waste caused by
excess electric energy when the power consumption is low; on the power
consumption side, it can be used as a large uninterruptible power supply. It can
control the charging and discharging process of the battery, carry out AC/DC
conversion, and directly supply power to the AC load without power grid. PCS is
composed of DC/AC bidirectional converter, DC/DC bidirectional converter, MPPT
converter, control unit, etc. The PCS controller receives the background control
command through communication, controls the converter to charge or discharge
the battery according to the symbol and size of the power command, so as to realize
the adjustment of the active power and reactive power of the grid. PCS controller
communicates with BMS through CAN interface to obtain the status information of
the battery pack, which can realize protective charging and discharging of battery
and ensure the safety of battery operation.

Product Introductions
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Figure 3-1 Front view of KAC50DP
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3.2 Product Appearance

The appearance of the power conversion system and the introduction of external

components are shown in the following figures:

AR

Figure 3-2 Bottom view of KAC50DP

n Guide for Mechanical Installation
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3.3Main Power Topology

The PCS adopts two-phase staggered BOOST-BACK+T-type three-level topology to realize
four-quadrant operation; the filter circuit adopts an LCL filter circuit.

The principle of the main circuit inside the power conversion system is shown in the figures

below:
DC/DC DC/AC
batteryl
G == [ ]
m M= — _ 1 —ou
L = || = [y |
g BMU — Ac * oV
i | DC/DC filter )]
i yZ Eof—oW
J ey oN
pvo &7 1] L l—o PE
PV3 WBMU‘ | =
Temperature Fire ) ) Mas‘ter . - - _Communi
control system protection controller cation
system interface

Figure 3-3 KAC50DP main circuit topology

3.4 Product Features

KAC50DP power conversion system adopts advanced digital control technology to optimize
control performance and improve system reliability. It is suitable for different battery
charging and discharging needs and the main performance features are as follows:

> Accept power grid dispatch, communication method includes CAN, RS485, etc.

> Multiple working modes such as on-grid mode, off-grid mode, and hybrid mode.
Transformer with STS changeover cabinet

» Independent and controlled frequency and voltage regulation.

»  With off-grid independent inverter function, a micro-grid system is established by the
power conversion system to ensure the power supply of important loads.

»  Off-grid with strong three-phase unbalanced load capacity,Single-phase 100%.

» High frequency design scheme, high power density.

» Use AC/DC dual auxiliary power supply mode to improve reliability.

» Independent air duct, excellent heat dissipation.

Product Introductions n
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3.5 Communication Scheme
3.5.1 Background communication scheme

The PCS communicates with the EMS through RS485, and the EMS communicates with the
PC through Ethernet, and it is monitored by self-designed ESS monitoring software.

PC_ZA

?—Q Ethernet |———| EMS

Figure 3-4 PC monitoring via Ethernet

3.5.2 EMS communication scheme

Through the RS485 communication line, the PCS can communicate with the EMS, and it can
be monitored in real time by self-designed ESS monitoring software.

EMS RS485 = PCS

Figure 3-5 EMS monitoring via RS485

3.5.3 BMS communication scheme

Through the CAN communication line, the PCS can communicate with the BMS to realize
data transmission.

BMS CAN PCS

Figure 3-6 BMS transmits data through CAN

Guide for Mechanical Installation
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PCS Modes and Functions

4.1Mode Introduction

4.1.1 On-grid mode and off-grid mode

Optional
PV Modules .
1
| - —
i —
A1 et S
! —
X — |
KAC50DP | Transformer
Battery cluster
‘ [ m | & |
L3N
|/ EMS
Energymanagementsystem Load

Figure 4-1 System block diagram

On-grid mode: connected to the public grid, following the grid voltage amplitude/phase and
frequency, with island protection.

Off-grid mode: in the island state, the PCS operates in voltage source mode and outputs a given
voltage and frequency.

On-grid mode, off-grid mode: Mainly according to the on-site power grid situation, manually set
the PCS working mode.

Product Introductions
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4.2 PCS Functions

4.2.1 Basic functions

B Self-use:
The electricity generated by photovoltaic is stored or directly used by the load.

W Off-peak power consumption:
During the working day, the load is mainly powered by photovoltaic and battery to
avoid snatching power at the peak of the power grid; at weekends, the power grid
supplies power and stores energy for the load.

B Peak cutting and valley filling:
Through photovoltaic and ESS, the power demand for the grid is reduced during the
peak period of power consumption, and increased during the low period.

B Charge and discharge controlof energy storage battery
All KAC50DP models can be charged and discharged in on-grid mode. The depth of
charging and charging can be set by the user.

4.2.3 Cooling system start

The cooling system will automatically start when the PCS reaches a certain power or the
temperature reaches a threshold, and the speed will be adjusted steplessly.

Guide for Mechanical Installation
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4.3 Introduction to PCS States

The PCS has 5 states in total, as shown in Table 4-1 below:

Table 4-1 State and Description

State Description LED status

When the DCside switch is turned on, the DC side of .
. Yellow light flashes

Self-test the converter will perform a self-test to detect .

. . Red light flashes
whether the DC side voltage is normal.
After the self-test is completed, the DC side enters the The vellow licht k
soft-start state, and when the soft-start ends, the DC e yellow light keeps

Standby . on
contactor closes, and the converter is in standby .

The red light keeps on
mode.
After the system is in standby mode, if the power grid
side is normal at this time, the user can use EMS or PC
. to set the converter operation mode to on-grid mode.

On-grid : Th light ki
When the converter receives the boot command of e green light keeps
the EMS or PC, the relay on the AC side is closed, and on
the system is in the on-grid operation state.

After the system isin standby mode, the user can use
EMS or PC to set the converter operation mode to off-
. grid mode. When the converter receives the boot .
3 . The green light keeps

Off-grid command of the EMS or PC, the relay on the AC side is & ong p
closed, and the system is in the off-grid operation
state.

Fault All relays of the PCS are disconnected and the system The redlight keeps
stops working. on
Warning
When the PCS fails, itis forbiddento turn itonagain.
Please turn offthe powerand checkandensure thatthereis no problem before powering
on again, orelseitwill causedamage to the machine.
WARNING !

Product Introductions



KSTAR

Guide for Mechanical Installation

5.1Precautions before Installation

» The installation of this series of PCS requires at least two qualified personnel to operate
at the same time, and all electrical installation must comply with local electrical
installation standards. Pay attention to prevent falling and smashing.

» When installing, do not touch any other parts inside the chassis except for the wiring
terminals.

> Safety signs “Work in progress! Do not switch on!” must be set up at all upstream
switches.

5.2 Installation Process

The installation process of KAC50DP power conversion system is as follows:

=
!

Preparation before installation

!

Mechanical installation

!

Electrical Installation

!

Installation verification

!

Commissioning test

=

Figure 5-1 Installation flowchart

Guide for Mechanical Installation
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5.3 Preparation for Installation

5.3.1 Packaging inspection

Check whether the equipment is damaged before installation. If any transportation damage
is found, please contact the transportation company or Shenzhen Kstar New Energy Co., Ltd.
and provide a photo of the damage.

5.3.2 Checking delivery list

According to the packing list in the box, check whether all the delivered accessories are

complete and intact:

- "'—.'—-——.- L snTen KSTAR
}' WVU) — CERTIFICATION
1 = KSTAR Ko
3 | Name WARRANTY CARD
| Mot Euadomar bma e LLLLLINLIL]

. o | 2

N . e iy ac
Pt —-ta) K. Bl

LA

Converter User manual Certificate Warranty card
I ‘
e T eV W = =

Mounting bracket

AC OT terminal M 10 Bolt

Figure 5-2 Delivery chart

PV Wrench

M6 Combination screw

Table 5-1 Delivery List

L-type wrench

m
\

Reset wrench

NO. Item Quantity
1 Converter 1PCS
2 User manual 1PCS
3 AC OT terminal 5 PCS
4 Certificate 1PCS
5 Warranty card 1 PCS

Mounting bracket (2 mounting bracket assemblies
6 . 1PCS
and 1 connecting rod)
7 Bolt (M10*35) 4 PCS
8 Nut (M10) 4 PGS
9 Combination screw (M6*16) 2PCS
10 Wrench (for removing PV connector) 1PCS
11 L-type wrench (for cover removal) 1PGS
12 Special reset wrench for PV switch 1PCS

Guide for Mechanical Installation
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5.3.3 Check the parts list

When the converter is shipped separately, the following optional parts are not included. If
the customer needs it, it must be placed separately.

note: does not include wire.

Battery terminal PV positiveterminal PV negative terminal COM terminal

Figure 5-1 Option icon

Table 5-2 Accessories list

‘ [0} Item Quantity ‘
1 External battery connection terminal (positive) 2PCS
2 External battery connection terminal (negative) 2PCS
3 External PV connection terminal (positive) 6 PCS
4 External PV connection terminal (negative) 6 PCS
5 RS485/CAN plug 1PCS

5.3.4 Installation tools and parts

The tools and parts needed to install the power conversion system are as follows, Itis not in
the list of shipped parts and optional parts, which needs to be prepared by the customer or
onsite:

Bl
0.0.0.
Lo ledled

Wire stripper Crimping pliers Multimeter
ol
Screwdriver Socket wrench Spare screw

Figure 5-4 Tool figure

Table 5-3 List of Tools

Tool Remark

Wire stripper 1 pcs
Crimping pliers 1 pcs

Guide for Mechanical Installation
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Screwdriver 1 set

Sleeve 1set

Multimeter 1set

Inner hexagon spanner 1 pcs

PV wrench 1 pcs
Screws, nuts, washers Several

5.3.5 Requirements of installation environment

Please confirm the following environment requirements before installing the power
conversion system:

Table 5-3 Environmental Requirements

Item Requirement

Temperature -20°C~50°C
[o)
Humidity <95% (no
condensation)

5.4 Machine Transportation
5.4.1 Transport Instructions
» Transport the power conversion system with packaging as much as possible in order to
keep it in a better protective state.

» When using a forklift or crane for transportation, pay attention to the weight of the
power conversion system, ensure that the transportation equipment has sufficient load-
bearing capacity and arrange supporting or lifting points reasonably.

» Detailed product parameters and transportation requirements are marked on the outer
packaging. Please transport according to the signs on the packaging. The illustrations of
the PCS packaging signs are shown in Table 5-4 and 5-5:

Table 5-4 Description of Parameters on Package

Name Description

MODEL Model <?f power
conversion system
SIZE Package size
NW Net weight of PCS
Gross weight of PCS with
GW ;
outer packing box

Guide for Mechanical Installation
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Table 5-5 Description of Symbols on the Package

Symbol Description

Keep the front side up. Do not place the PCS horizontally,
inclined or upside down.

Handle with care to avoid damage to the power
conversionsystemdue to excessive collision and friction
l in the transportation environment.
i
L
[ 4 ""

Protect against moisture and avoid rain or moisture on
the PCS.

5.5 Positioning and Fixing

5.5.1 Space requirements

>

>

Install indoors/outdoors with good indoor ventilation, no excessive humidity or high
temperature source, no corrosive gas.

Ensure that the ground wire in the power distribution room is properly grounded, and
the ground resistance in a dry environment should be less than 4Q.

The PCS shall be hangerinstalled on the side of the battery cabinet or on the wall, and it
shall have sufficient bearing capacity.

The converter should be installed perpendicular to the ground, and the Angle of
inclination should be less than 3°.

Avoid placing it together with flammable and explosive materials and ensure that it
meets the fire protection requirements.

The reserved space size is shown in the figure below:

Guide for Mechanical Installation
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=600mm

-—

=600mm ® =600mm

=1000mm

Z=800mm

Figure 5-5 Requirements installation space

5.5.2 Model dimensions

The mechanical dimensions of the KAC50DP power conversion system are shown in the figure
below. Users can design and install according to this data.

315
650 290

115

635
.
[4

H10
#|

Figure 5-6 Dimensions of KAC50DP model

5.5.3 Hanger installation

The bottom of the KAC50DP power conversion system must be reliably connected to the

Guide for Mechanical Installation
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bottom of the foundation. There are fixing holes at the bottom of the power conversion
system, which are used to fix the system on the bottom supporting channel steel or on the
ground. As shown below:

Bolt assembly

MI0 * 35, 4 pes 406

—% i ' 3y Wi

[ © ' ‘
I
Lo fts
=~
o =} |
573 Cross screw MG6*16,

-— 1 pcs on the left /right

Figure 5-7 Hanger installation and fixation
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5.6 Air Duct Design and Installation
5.6.1 Forced air cooling system

KAC50DP power conversion system use forced air cooling for heat dissipation.

5.6.2 Ventilation environment
In order to meet the ventilation requirements of the KAC50DP power conversion system, the
installation environment must meet the following requirements:
»  The PCS shall not be installed in places with poor ventilation conditions and low air flow.

» The air inlet shall have enough space, and the air outlet shall have enough space to
discharge hot air flow.

The schematic diagram of air inlet and air outlet is shown in the figure below.

Airoutlet

Airinlet

Figure 5-8 Schematic diagram of air inlet and air outlet
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Electrical Installation Instructions

6.1 Cable Requirements

According to the capacity configuration requirements of a single KAC50DP power
conversion system, it is recommended that the current passing through 1mm? wire
should not be greater than 6A, and the connecting wires on the same side should be
of the same specification and type. Kstar has given the reference requirements of
various interface cables. Users can refer to the design related cables according to the
table below. When designing cables, follow the instructions in this section and local
wiring regulations, and consider the environmental conditions.

Table 6-1 Power Cable Specifications of KAC Power Conversion System

Connecting WWW
device of a single wire diameter mm? diameter AWG
PV DC18A 4~6 mm? 9~11AWG
battery DC 55A 10~16 mm2 5~TAWG
Three-phase AC AC 80A 25~35 mm? 2~4AWG
Single-phase AC AC 18A 4~6 mm? 9~11AWG
Ground wire / 10~16 mm? 5~7TAWG

¥ The three-phase AC external switch is recommended to use a switch with rated current =125A and
rated voltage =400Vac.

1. The cable size provided in this table is for reference only. The actualselection should be based on
0 the cable working environment temperature, laying method, heat dissipation conditions, etc.

2. Copperwire is recommended, andaluminumwire is not supported. Youare advised to use multi-

core flexible cables that are easily bent. Single-core or hard cables that are not easilybent are not

recommended.

Warning
Before wiring operation, confirm that the mains power, PV switchesand battery switches
are disconnected, and affix warning signs to prevent others fromoperatingthe switches.

Warning
Powercables needto belaidintrenchesortrunking to avoid mechanical damage to cables
orRFinterference to peripheral equipment.
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6.2 Wiring Specifications

When laying cables, communication wires and power wires must be laid separately. The DC
loop and AC loop need to be laid separately, and the distance between different cables must
be greaterthan 30mm. When the control cable must pass through the power cable, ensure
that the angle between the two cables is kept at 90° as much as possible.

The recommended minimum space distance between parallel shielded data cables and
power cables is shown below.

Table 6-2 Spacing between Signal Cables and Power Cables

Parallel line length ‘ Min space distance
(m) (m)
200 0.3
300 0.5
500 1.2

3 The data cable should be routed as close as possible to the ground or supporting wires, such as
supporting beam, steel channel, metal rail, etc.

6.3 Fixing and Protection of Connecting Cables

6.3.1 Fixing of cables

In order to prevent the copper nose of the wiring from being loosened by force, causing poor
contact, or increasing the contact resistance and causing heat or even fire, ensure that the
screws that fasten the wiring terminals meet the torque requirements as follows:

The screw torque values are as follows:
M AC output terminal:

~
|
VN

@ wme

5~7N.m

Lock hanger:
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/

6.3.2 Cable protection

Cable protection includes communication cables and power cables. The protection methods
are as follows:

Protection of communication cables: The communication cables may be torn off or fall off
from the wiring terminal easily during construction as they are thin. It is recommended to
connect the power circuit first. Try torun along the cable trough when connecting and fasten
with cable ties if there is no cable trough. Avoid heating components and strong electric field
loop cables when routing.

Protection of power cables: When installing and connecting, avoid scratches and damage to
the cable insulation as this may cause a short circuit. The power cables must also be properly
secured.
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6.4 DC Side Wiring

6.4.1 PV side wiring

The DCside wiring correspondence of PV modules connected to KACS0DP power conversion
system is shown in Table 6-4 below.

A total of 3 MPPTs, the MPPT voltage access range is 350V~1000V, and the max DC current
of each MPPT is 36A. The max PV input power of a single KAC50DP power conversion system
is 75KW. Please refer to Section 6.5 for the location of the wiring ports.

Table 6-3

PV+

Connected to the positive terminal of PV array

PV-

Connected to the negative terminal of PV array

6.4.2 Batteryside wiring

Figure 6-1 PV connection terminal

The DC side wiring correspondence of the battery connected to the KACS50DP power
conversion system is shown in Table 6-5 below.

The battery voltage access range is 350V~750V, and the max DC current is 110A. For a single

KAC50DP power conversion system, the power should not exceed 1.1 times the rated power.
Please refer to Section 6.5 for the location of the wiring ports.

Table 6-4

BAT+

Connected to the positive terminal of battery pack

BAT-

Connected to the negative terminal of battery pack

BAT1 ~ . BATZ2
-+

Figure 6-2 Battery connection terminal

Guide for Mechanical Installation



KSTAR

6.4.3 Bus voltage output interface

KACS50DP is equipped with a bus voltage output interface, which is connected to the

positive and negative bus inside the machine, the voltage is 350V~820V DC, there are 4A
fuses to do protection. When the machine is turned on, the output voltage of the interface
can supply voltage to the auxiliary power supply of devices such as STS.

PIN Network voltage Electriccurrent

Theinsideisconnectedwitha

positive bus bar Peak 4A
350vV~820V DC

The interior is connected with 0.5A foralongtime

a negative bus bar

DC-BUS

Figure 6-6 Output of the bus bar

6.4.4 DCside wiring

The steps are as follows:

Step 1: Use a multimeter to confirm whether all terminals of the power conversion system

have been powered off.

Step 2: Confirm the positive and negative terminals of the cables and make wire labels.

Step 3: Connect the positive and negative terminal s of the PV array to the "PV+" and "PV-"

terminals.

Step 4: Connect the positive and negative terminals of the battery pack to the "BAT+" and

"BAT-" terminals.

Danger

In orderto avoid personalinjuryandequipment damage, the power must be cut off before
wiring.
® The DCswitch is off.

DANGER! (] Use a multimeter to measure thatthe DCside terminal blockis not live.

Warning

DC voltage limit. Confirm that the PV voltage does not exceed 1000VDC! The battery voltage

should not exceed 750VDC!
® AnyDCvoltage exceeding thislimit maycause damage to the power conversion
system.
WARNING ! ® Equipmentdamage andlosscausedinthiscasearenotcovered bythe warranty.
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6.5 AC Side Wiring

6.5.1 AC connection
All models of KAC50DP power conversion systems have grid connection. Only the models
with bypass need to consider bypass connection. The correspondences are shown in the

tables below.
Table 6-5 Correspondence of grid connections

Ac terminal Power grid Cable reference color
11 Connectto the grid Aphase or vellow
U phase
L2 Connectto the grid B phase or green
V phase
Connectto the gridCphase or
L3 red
W phase
N Connect to the grid N phase Blue or black
PE Safe grounding Yellow roll green
oll 2 ol3N PEog
T | |5
o] o o

Figure 6-3 AC connection terminal

Peel off acertainlength of protective layerandinsulating layer according to
the requirements of the diagram

Make cables and crimp terminals

R il
-— .- o -
8
i ". -
-— 5 &
. \
-
-
»

Secure the cable to the corresponding terminal
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6.5.2 Steps for AC side wiring:

Step 1: Use a multimeter to measure and confirm whether all terminals have been powered
off.

Step 2: Confirm the phase sequence of the cables and make the wire labels. The AC output
3-phase cables L1, L2, L3, N, and PE should be added with yellow, green, red, black/blue,
yellow-green cables respectively to distinguish the phase sequence.

Step 3: Correctly connect the ABC (UVW) phases of the grid to the power conversion system
according to Table 6-6.

1. Recommended circuit breaker model: NDM 3-160M /3300 3P 125A/690VAC 20KA
0 2. recommended leakage protectionswitch: leakage current 30mA

On the waterproof cover of the AC connection port, there is a small waterproof port. This

port is used to connect 220V AC voltage to supply power toair conditioners and other devices.
It can be connected to two or three core cables of 5mm?2.

. . Line
Ac terminal Power grid remark
voltage
Connect to the A/B/C The converter itself does
L1&L2&L3 . 220V AC .
phase of the power grid not provide 220VAC
) voltage and can only be
N Zero line 0V AC . .
supplied from the grid
PE Safety grounding

Figure 6-3 220V AC connection

Guide for Mechanical Installation



User Manual of KAC50DP Power Conversion System

6.6 Communication interface

6.6.1 KAC50DP has two external communication interfaces, PARA1 and PARA2 are used for
hand-in-hand communication between two or more PCS when they are combined. The
parallel interface is in parallel, the foot position is the same, and the foot network is shown
in the following table::

Table 6-6 Parallel interface PARA connection correspondence

PIN Network
1 RS485_A
2 RS485_A
3 CAN-H
4 CAN-L
5 Zero-crossing
synchronization
6 EPO
7 Carrier synchronization
8 GND

\

Figure 6-4 Connection diagram of parallel port

6.6.2. KAC50DP has a COM communication interface to connect CAN and RS485

communication,

COM port The panel end of
the chassis is connected to
the field end on the right

COM port field terminal, the pin
corresponds to the panel end

Figure 6-5 Feet of the COM port
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Electron wire

Soldering tin

Solderingiron

COM terminals also Solder according to pin instructions,
have pin indications note: electriciron and solder are required

Figure 6-6 Welding COM ports

PIN Network Connection object 1 Connection object 2
1 CAN-H Receive BMS /

2 CAN-L Receive BMS /

3 / / /

4 / / /

6.7 System Grounding

The case of KAC50DP power conversion system needs to be reliably connected with a
grounding cable. The resistance must not be higher than 4Q, and the diameter of the
grounding cable shouldn’t be less than 16mm?2. Refer tosection 6.5 Internal Wiring Terminals
for the position.

6.8 Installation Complete

Only after all mechanical and electrical installations have been completed and confirmed to be
correct, can the power-on operation be allowed.
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Commiissioning

7.1 Check before Starting

Before commissioning, thoroughly check the installation of the equipment, especially
whether the DC and AC terminal voltage meets the requirements of the power conversion
system and whether the polarity and phase sequence are correct.

Check whether all connections have met the requirements of relevant standards and whether
the system is properly grounded. The grounding resistance is of great significance to the
safety of the entire system. It must be confirmed that the grounding resistance meets the
requirements before the first commissioning.

Attention
Before commissioning, ensure that all switches onthe DCand ACside are off.

Step 1: Check the power conversion system
»  Aseries of checks are required before turning on the power conversion system:

»  Check whether the installation and wiring of the power conversion system are
completed according to the contents of Chapter 5 and Chapter 6.

»  Ensure that the AC and DC switches arein the open state.
Step 2: Check the voltage on AC side

» Check whether the three-phase of the power conversion system is correctly connected
with the three-phase of the grid.

» Check whether the phase voltage and line voltage are within the predetermined range,
and record the voltage value.

> If possible, measure the total harmonic distortion (THD) of voltage. If the harmonic
distortion is large, the power conversion system may not operate.

Step 3: Check the voltage on DC side

» The converter should be connected to the battery pack at the battery side to ensure
that the input polarity of each battery pack is correct.

» The converter should be connected to the PV module on the PV side to ensure that the
input polarity of each PV module is correct..

Warning
DC voltage limit. Confirm that the PV voltage does not exceed 1000VDC! The battery voltage
should not exceed 750VDC!

WARNING !

Commissioning
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Step 4: Check other content

After completing the above-mentioned inspection, you need to carefully check the following
items to ensure that they are correct.

»  All connections are made according to the contents of Chapter 6 of this manual.

» The switches on ACside and DC side are disconnected, thatis, in “OFF” position.

Warning
For power conversion systems with a long downtime, the equipment must be thoroughly
and meticulouslyinspected before startingup to ensure that all indexes meet the

N E N [e requirements.

7.2 Power on/off operation process
After all the above items are met, the PCS can be started. The operation steps are:
Step 1: Close the AC side and DC side switches;
Step 2: Check whether the configuration information is normal through the PC or EMS;
Step 3: Issue the boot command through the PC or EMS;

Step 4: Observe that the green light of the LED is on and the red light is off; otherwise, check
the fault code through the PC or EMS.

7.3 Fault shutdown operation process
7.3.1 Normal shutdown

During normal maintenance or overhaul, shut down the equipment in the following
process:

Step 1: Send the shutdown command through the PC or EMS;

Step 2: Disconnect the ACside and DC side switches;

Step 3: Wait until the bus capacitance is discharged and the LED indicator is off.

Warning

When the machine is working normally, itis strictly forbidden to disconnect the switches
directlyinorderto avoidthe riskof arcingand damage to the switches.

WARNING ! In severe cases, the PCS maybe damaged.

7.3.2 Shutdown at fault or critical moment

When the situation is critical or failure occurs, follow the procedure below:

Step 1: The upstream AC power grid main gate switch is off; Battery high pressure box main
brake switch off;

Step 2: Power off the PV-SW, BAT1-SW and BAT2-SW switches on the converter.

Step 3: After confirming that the danger or fault is removed and needs to be operated,
switch the above switch.
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Maintenance and Troubleshooting

8.1 Description

Due to the influence of ambient temperature, humidity, dust and vibration, the internal
components of the power conversion system will age, which will affect the performance of
the system and even cause malfunctions.

Therefore, it is necessary to implement daily and regular maintenance on the power
conversion system to ensure its normal operation and service life. All measures and methods
that help the power conversion system keep a good working condition belong to
maintenance work.

If a malfunction still can’t be solved with the help of this manual, please contact Shenzhen
Kstar New Energy Co., Ltd. and provide the following information so that we can provide you
with better services:

»  Photos of the fault site
» Model and serial number of the power conversion system.

> Information about the related components connected to the power conversion system,
the configuration of the energy storage battery and grid parameters.

» The communication connection scheme of the power conversion system.

»  Fault information and brief description.
8.2 Precautions
8.2.1 General safety rules

In order to ensure the safety of operators when performing maintenance or overhaul of the
power conversion system, please be sure to observe the following five safety rules:
» Disconnect all external power supply of the power conversion system.

»  Ensure that the power conversion system will not be re-powered accidentally.

» Use amultimeter to ensure that the inside of the power conversion system is completely
de-energized.

> Ensure that the power conversion system is properly grounded.

» For possible live parts near the operating part, insulating material shall be used for
insulation cover.

Warning

Onlyqualified and authorized personnel can perform maintenance and other operations on
the power conversion system.

During maintenance work, do not leave screws, washers and other metal parts inthe power
conversionsystem inorderto avoid damage to the system!

WARNING !
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Warning

If onlythe switchis disconnected, the cable connectionterminals inside the power
conversionsystem are still live!

Before opening the machine coverandstartingthe formalmaintenance work, notonlythe
switch, butalsothe frontandrear circuit breakers of the power conversion systemmust be
L= [ell  disconnected.

Warning

Afterthe power conversion system exits operation, wait at |east 10 minutes before
operating.

WARNING !

8.2.2 Maintenance work and cycle

Table 8-1 List of Maintenance Items

Maintenance Recommended

. Maintenance content .
items period

Keep records Exportand backup data with USB. 1 month
Observe whether the power conversion system is
damaged, deformed or rusted.

Listen to whetherthereis anyabnormal sound during the
operation of the power conversion system.

Observe the parameters during operation through
background.

Use a thermal imager to checkthe system heating.

Check whetherthe ventilation, ambient temperature,
humidity, dust and other environments around the power
conversion system meet the requirements.

PCS

. . Half a year
inspection v

*e 6 o6 o)

Air duct
cleaning

Check dustintheairduct,andcleanitifitisserious.

Half a year
Listen forabnormalvibration whenthe fanis running. Y

A R 4

Safety
function

Check whetherthe system EPO button is invalid.

Check whetherthe switchis invalid. Half a year

Checkif anyelectrical connection is loose orhaspoor
contact.

Check all cablesand the metalsurface contact surface for
damage orscratches.

Checkiftheinsulationtape of any wiring terminal is off
Checkifthescrew positionis overheating.

Circuit

. 1year
connection ¥

Check the warningsigns on the machine bodyand other
equipment symbols, 1lyear
Ifanysymbolis blurred or damaged, replaceitintime.

Symbol
inspection

® G |60 6 o oo

The table only shows recommended routine maintenance cycles for products. The actualmaintenance cyde
should be determinedin conjunction with the s pecificinstallation e nvironment of the product. Factors such

o as the scale ofthe power station, its location, and the site environment will affect the maintenance cyde. If
the operating environmentis sandyordusty, itis necessaryto shortenthe maintenance cycle andincrease
the frequency of maintenance.
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8.2.3 Replace components

» The replacement of components shall be operated by professionals.

»  When replacing the electrical components in the power conversion system, be sure to
use the components of the same manufacturer with the same model! The model of the
component can be obtained through the label of the power conversion system or the
product. If you can’tfind, please contact Shenzhen Kstar New Energy Co., Ltd.

» Ifit is necessary to replace products of other manufacturers or different models of the
same manufacturer, it must be analyzed and confirmed by Kstarin advance, or else Kstar
shall not be liable for any casualties or property losses that may be caused thereby.

8.3 Troubleshooting

8.3.1 Troubleshooting

Warning

Under fault conditions, there may still be lethal high voltages inside the power conversion
system! Only qualified technicians can perform the operations described in this chapter.
“Qualified” means that the operator has participated in the professional training on
equipment troubleshooting operations in the early stage. Please only perform the
troubleshootingoperations described inthismanual. When operating, please comply with all
safety operating regulations.

WARNING !

When the power conversion system can’t output as expected or the charge and discharge
capacity changes abnormally, please pay attention to the following items:

» The open circuit voltage of the energy storage battery
»  Whether the machine is in a fault state
»  Whether the power grid is correctly connected and powered on

»  Check whether the communication of the equipment is normal

8.3.2 Non-alarm fault

The machine has big noise

Check whether the power is within the normal range; measure whether the grid-connected
current and voltage waveform are normal; check and replace the cooling fan.

Serial communication mode:

Check whether all the wiring is in good condition, and whether A/B phases are connected
reversely.

The communication adapter does not match; replace the adapter and try again.

Check whether the local address and baud rate are consistent with the PC.

8.3.3 Alarm fault

The LED indicator color will display the alarm and fault items (green light: operation; yellow
light: alarm; red light: fault), and the corresponding solutions are shown in Table 8-2:

Table 8-2 Alarm Fault Treatment Methods
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Fault type

Low batteryvoltage

Treatment method

Disconnect the DC switch and check the DC side voltage and the
configuration of the energy storage battery

High batteryvoltage

Disconnect the DC switch and check the DC side voltage and the
configuration of the energy storage battery

Batteryreverse connection
fault

Disconnect the DC switch and check the positive and negative wiring
of the energystorage battery

Batteryhardware
overcurrent

Turn off, check whether the input and output of the converter are
overloadedorshort-crcuited

PV reverse connection fault

Disconnect the switch on the PV side and check the positive and
negative wiringonthe PVside

PV voltage highfault

Disconnect the PV side switch and check the PV side voltage
configuration

PV hardware overcurrent

Turn off, check whether the input at the photovoltaic side is
overloaded orshort-crcuited

High grid overvoltage

Turn offandcheck the voltage atthe connection point

Low grid voltage

Turn offand check the voltage atthe connection point

Grid voltage reverse
sequence

Disconnect the power supply switch ofthe grid, turn offand check the
three-phase wiring

Abnormal grid frequency

Turn offandcheck the grid voltage

Outputrelayfault

Turn off, check whetherthe ACrelayis damaged

PCS overcurrent

Turn off, check whether the input and output of the PCS are short-
circuitedorthe PCSis overloaded

PCS wave-by-wave current
limiting

Turn off, check whether the input and output of the PCS are short-
circuitedorthe PCSis overloaded

PCS overtemperature

Turn off, check whether the PCS fanis faultyand whether the air duct
is unobstructed

PCS outofsync

Turn off, check the PCS settings, and check whether the parallel cable
is connected normally

Lightning protection failure

Turn off and check the lightning protection of the PCS

BMS communication failure

Turn off, check whether the communication cable between the PCS
and the batterysystem is loose

EPO fault

Turn off, check whetherthe EPO buttonis pressed

8.3.4 Protection function

The power conversion system has a complete protection function and warning function.
When the inputvoltage orthe power gridisabnormal, it can be activated effectivelyto protect
the safe operation of the power conversionsystemand continueto operatein set modewhen
the abnormality disappears.
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Function

Table 8-3 PCS Alarm and Protection Functions

Description

DCover/under
voltage protection

When the DCvoltage of the energy storage battery exceeds the allowable woltage
range, the power conversion system will stop working, and display the fault type
onthe PCorEMS.

The power conversion systemcan quickly detect the abnormal voltage and react.

Grid over/under
voltage protection

When the power conversion system detects that the grid voltage exceeds the
allowable voltage range, it will stop working, and display the fault type on the PC

or EMS. The power conversion system can quickly detect the abnormal wltage and
react.

Grid over/under
frequency protection

When the power conversion system detects that the grid frequency fluctuation
exceeds the allowable range, it willstop working, send warningsignal at the same
time and displaythe fault type on the PCor EMS. The power conversion system can
quickly detect abnormal frequencies and respond.

Island protection

When the power conversion system detects that the grid voltage is 0, it will stop
working, anddisplaythe fault type onthe PCor EMS. The power conversion system
can quickly detectthe abnormal voltage andreact.

ACovercurrent
protection

When the output power of the energy storage battery exceeds the maximum
allowable DCinput power, the power conversion system will limit the cumrent and
work atthe maximumallowable ACoutput power. When itis detected that the AC
current is greater than 1.1 times the rated current, the power conversion system
will stop working. After returning to normal, the power conversion system should
be ableto work normally.

AC leakage current
protection

The power conversion system has a grounding protection function, and the
grounding cable is equipped with a leakage current sensor. When the leakage
current exceeds 2A, the machine stops immediately. When the current is lower
than 1.5A, the protection can be eliminated. The fault is displayed on the PC or
EMS.

IGBT over
temperature
protection

The IGBT module of the power conversion system uses a high-predsion
temperature sensor, which can monitor the temperature of the IGBT module in
real time. When the temperature is too high, the DSP will issue an instruction to
stop the power conversion system to protect the stable operation of the
equipment

Environmental over-
temperature
protection

The power conversion system uses a high-predsion temperature sensor to monitor
the temperature inside the machine in real time. When the temperature is too
high, the DSP will issue instructions to stop the power conversion systemto protect
the stable operation of the equipment.

DCovercurrent
protection

When the power conversion system detects thatthe DCcurrentis greaterthan 1.2
times the rated current, it willstop working, send a warningsignal at the sametime,
and display the fault type on the LCD. After returning to normal, the power
conversionsystem should be able to work normally.

Phase sequence
reverse connection
protection

When the power conversion systemdetects that the three-phase voltage phase of
the connected power grid is wrong during self-inspection, it will send a waming
signal and displaythe faulttype on the LCD. After returning to normal, the power
conversion system should be powered on again and pass the self-check before it
canwork normally.
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AC voltage unbalance
protection

When the power conversion system detects that the difference between the three-
phase ACvoltagesexceeds the allowable range, it will stop working, and display the
faulttype onthe PCor EMS. The power conversionsystem can quickly detect the
abnormal voltage and react.

Fan failure protection

The fan of the power conversion system has an automatic detection function.
When itis detected that the fanis not running, it can quickly send fault information
to the DSP.The DSP will issue an instruction to stop the power conversion system,
anditwillsenda warning signal at the same time and display the fault type on the
PC or EMS.

AC relayfault
protection

When the power conversion systemis in standby, on-grid or off-grid state and
detectthatthe ACrelayis disconnected, it will stop working, send a wamingsignal
atthe sametime, and displaythe faulttype onthe PCor EMS.
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Appendix 1: Technical Parameters

Model | KAC50DP
PV input parameters
Max.inputvoltage 1000V d.c.

MPPT voltagerange

350~800V d.c.

MPPT voltage range (full load) 667V d.c.
Maximum continuous PV input power 75kW
No. of MPPT 3
Maximum PV short circuit current 36A
Max. short-circuit current per MPPT 2

Batteryinput parameters

Batterytype

Lithium-ion battery

Batteryvoltage range

350~750V d.c.

Rated voltage 512V d.c.
Maximum charging current 110A d.c.
Max. batteryinput channels 2
Output parameters (AC, on-grid)

Maximuminput active power 50kwW
Max.ACpower 55kVA
Rated ACcurrent 72A
Maximum continuous input current 80A

Rated ACvoltage

230/400V a.c.;3/N/PE

ACvoltagerange

340~440V a.c

Rated grid frequency

50/60Hz

ACvoltage frequencyrange

45~55Hz/55~65Hz

Total current harmonic distortion (THD)

<3% (Rated power)

Powerfactor

>0.99 (Rated power)

Powerfactoradjustmentrange

1 (leading)~1 (lagging)

Output parameters (AC, off-grid)

Maximuminput active power

50kW

Rated ACcurrent

72A

Rated ACvoltage

230/400V a.c.;3/N/PE

Rated grid frequency

50/60Hz

Powerfactor >0.99 (Rated power)
Efficiency

Max. efficiency 97.50%

Protection

DCswitch Yes

DCreverse polarity protection Yes
Insulationimpedance detection Yes

Surge protection Yes

Island protection Yes
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Powergrid monitoring Yes

AC leakage current detection Yes

General parameters

Dimensions (W xH x D) 650*715*325mm
Weight 75kg

Isolation mode

Non-isolated type

Protectiongrade IP65
Overvoltage level (DC) oVvClIlI
Overvoltage level (AC) ovClil

Operating temperature range

-25°C~+60°C(45°Cderating)

Relative humidity (no condensation)

0~100%

Cooling mode

Intelligent air cooling

Max. workingaltitude 3000M
Display LED
Communication interface CAN/RS485
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Appendix 2: Quality Assurance

For products that fail during the warranty period, Shenzhen Kstar New Energy Co., Ltd. will
repair or replace with new products free of charge.

1. Evidence

During the warranty period, the customer needs to show the invoice and date of purchasing
the product. The trademark on the product should also be clearly visible, or else the
guarantee will be invalid.

2. Conditions
»  The nonconforming products after replacement will be handled by Kstar

»  The customer should reserve a reasonable time for Kstar to repair the malfunctioning
equipment

3. Exemption from liability
The following situations are not covered by the warranty:

» The free warranty period of the machine and parts has expired.

» Transport damage.

» Incorrect installation, modification or use.

» Operation in harsh environment beyond description in this manual.

»  Machine failure or damage caused by installation, repair, modification or disassembly by
service personnel other than our company.

> Installation and use beyond regulations of relevant international standards.

» Machine failure or damage caused by non-standard or non-Kstar components or
software.

» For the damages caused by the abnormal natural environment, Kstar can provide
charged maintenance services.

Kstar products and product manuals are subject to improvement and upgrading in order to improve
customer satisfaction continuously. If there is a difference between the manual and your product, please
referto the specific product. If you stillhave questions, please contact Kstar.
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Appendix 3: Terminology interpretation

terminology definition

ATS ———————Automatic change-over switch

STS ————Static transfer switch

AC ——— Alternating current

DC —— Direct current

BESS ———— Battery energy storage system
ESS—— Energy storage system

EMS———— Energy management system

BMS ———— Battery Management System (Converter)
PCS ——Power conversion system
SLD——Single line diagram
SOH——(battery) health, expressed as a percentage
SCR——————Thyristor rectifier
DOD——————Depth of discharge, remaining battery capacity, expressed in percentage
EOD———End discharge

SOC——————The state of charge (of a battery)

U ——User interface
EPO——FEmergency power-off
SOD———Surge protection
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KSTAR

Shenzhen Kstar New Energy Co., Ltd.

Address: Kstar Industrial Park, No.7 Road, West District, High-tech Park, Guangming New District,
Shenzhen

Zip code: 518106

After-sales service hotline: 400-700-9662

URL: www.kstar.com.cn

E-mail:service@kstar.com.cn

X The productsize and parameters aresubject to change without prior notice.
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