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1 About This Manual

1.1 Validity

This manual is valid for the following PV array combiner boxes:

* PVS-8M
¢ PVS-12M
* PVS-16M

1.2 Contents

* Safety instructions

Safety instructions for the installation, operation, commissioning and
maintenance of PVS.

* Product description
Location of PVS in the PV system, structure, function and classification.
* Installation guide
The installation methods and electrical connections of PVS.
* Routine maintenance
How to replace the fuses of PVS.
* Troubleshooting
How to deal with the problems when fault occurs.
* Others
Technical data of PVS, exclusion of liability and the way to contact us.

1.3 Target Readers

This manual is for users who operate the PVS or conduct the maintenance work.
The operators must be trained and qualified personnel.
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1.4 How to Use this Manual

Read this manual and other related document before installing the PVS.
Documents must be stored in a convenient place for future reference.

The contents of the manual will be periodically updated or revised due to the
product development. It is probably that there are changes of manual in the
subsequent edition.

1.5 Others

This document will take the PVS-16M for example. For the installation and use
of other types of combiner boxes, please also refer to this manual.
* PVS-8M

* PVS-12M

The electrical structure, installation and use method of PVS-16M are the same.
The only difference between them is the numbers of DC input strings.

1.6 Symbol Explanation

This manual contains important safety and operational instructions that must be
accurately understood and followed during the installation and maintenance of
the equipment.

To ensure optimum use of this manual, note the following explanations of
symbols used.

A DANGER

DANGER indicates a hazard with a high level of risk which, if not
avoided, will result in death or serious injury.

A WARNING

WARNING indicates a hazard with a medium level of risk which, if not
avoided, will result in death or serious injury.

SUNGRGOW

N



User Manual 1 About This Manual

A CAUTION

CAUTION indicates a hazard with a low level of risk which, if not
avoided, will result in minor or moderate injury.

NOTICE

NOTICE indicates a situation which, if not avoided, will result in
equipment malfunction or property damage.

NOTE indicates additional information, emphasized contents or tips
to help you solve problems or save time.

The following symbols on the device enclosure must be paid attention to.
Symbols Explanation

A Risk of electric shock! If not avoided, lethal hazard can be caused.

A Hot surface! Do not touch!

@ The symbol represents protective conductor terminal. The terminal

should be connected firmly to avoid potential injury or property
damage.

1.7 Figures Explanation

Figures used in this manual all take the PVS with standard configuration for
example.

The real PVS you received may differ from the example figures in the numbers
of the mounting ears, etc., please refer to the actual product you receive.



2 Safety Instructions

This chapter describes some important safety instructions about PVS.

Please read the manual carefully before installation. If any device damage
occurs when ignoring the safety instructions, our company has the right to
exclude all warranty claims.

A\ DANGER

Death resulting from burning and electric shock upon touching the live

components of the PVS.

* Disconnect the end connection of the PV string before cable
connection;

* Do not use ordinary ammeter to measure the DC voltage before cable

connection. An ammeter with withstanding voltage of 1500V is
recommended. Serious consequences may follow if otherwise.

* Observe all safety instructions required by the PV cell manufacturer.

A\ DANGER

Device damage or system fault may cause fire and electric shock!

* Optical check the device for any possible damages or dangerous
states before operation.

* Check if other external devices or circuit connection are in safe state.
Work on the device only when it is safe to do so.

A DANGER

Death or burning hazard by touching the internal terminals of the
device!

¢ Do not touch the terminals or conductors in contact to the inverter or
PV string.

* Observe all the instructions and safety regulations related to PVS
connection.

4 SUNGRGOW
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A DANGER

High voltage is present inside the device!
* Follow all the warning signs in the device.

* Respect all the safety instructions in this manual and other
document.

A\ DANGER

The ground cable must be grounded properly, otherwise,

* lethal electric shock happens to the operator or installer once a fault
occurs.

* device may be damaged after lightening stroke.

A WARNING

Incorrect cable connection may cause damages to the PV cells, the
PVS and inverter. Respect the following instructions during cable
connection:

* Connect by strictly following the circuit diagram;

* Measure and make sure the string open-circuit voltage meets the
requirements of the PVS before inserting the fuse;

« |dentify the positive pole and negative pole before connection.

A\ WARNING

* Only qualified personnel or professional electrician can perform the
operation and wiring described in this manual.

* All operations and wirings must in full accordance with the national
and local standards and requirements.

* All warning marks and labels must be clear and intact. Replace them
if any damages are found.

SUNGROW
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A WARNING

Make sure the terminals are firmly connected during wiring. If the cable
copper core and the terminals are not connected firmly, terminals will
be over-heating and burnt. Anti-flaming cables with multi-strand are
advisable and the cable cross-sectional area should be no less than
the recommended value.

The nuts of the water-proof terminals must be firmly screwed to
prevent water leakage and PVS damages.

A WARNING

Pull the fuse out of the fuse holder for personal and device safety.

NOTICE

Lock the cabinet door and seal the water-proof cover of the lock core
after operation.

No not open the cabinet door frequently.

A\ CAUTION

Touching or improper operation on the PCB or other sensitive
components may damage the device.

* Do not touch any parts inside the cabinet other than the connection
terminals.

* Respect all ESD related safety regulations and wear antistatic wrist
strap.

SUNGROW
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3 Product Description

3.1 System Introduction

For a large-scale grid-connected PV system, it is common to install a DC
combining device between PV modules and inverters to minimize cable
connections, facilitate maintenance and enhance reliability.

PVS is designed for meeting these requirements, which provides a Turnkey
solution for PV plant systems.

Considering different types of PVS, a certain number of PV strings can be
connected to the input side of PVS. After combining work done, at the output
side, there will be one DC+ and one DC- main line. By using of surge protection
device (SPD) and circuit breaker, the output can be connected to inverters
directly.

The PV generation system including a PVS is shown in following figure.

Fig. 3-1 Composition of PV generation system

Tab. 3-1 Device in above figure

Device

PV arrays

PV Array combiner box
Inverter

Logger/Smart monitoring unit
Meteo Station

Grid

‘I'II'I'IU(')UJZDg
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3.2 Main Features

* Meet outdoor installation requirement

* Connect to multiple PV inputs with fuse for each input (can be replaced to
other degree)

* PV-specific high voltage SPD equipped, lightening protection function for
positive and negative pole

* Current detection unit monitors the current of each string; and the monitored
information can be displayed by the LED or sent by RS485

* Monitor busbar voltage and the monitored information can be displayed by
the LED and sent by RS485

3.3 Demonstration of the Type

Description of the combiner box type is as follows:

PVS - XX M

A B C
Meanings of the letters are as follows:
* A: Code of the PV array combiner box
* B: Max. number of PV strings

* C: Equipped with monitoring function

Model Max.Number of PV strings Monitoring function
PVS-8M 8 YES
PVS-12M 12 YES
PVS-16M 16 YES

3.4 Dimensions

The dimensions of the PVS are shown in the figure below (take PVS-16M for
example).
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650 165
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460
(o] & D]
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3.5 Identifying the PVS

The appearance of the PVS is shown in the figure below (take PVS-16M for
example).

Iltem Name Item Name
A Lock B Mounting ear

SUNGRGW 9



4 Mechanical Installation

4.1 Scope of Delivery

&

A B (e} D
Item Name Description Sum
A PVS - 1 pcs
Including certificate, warranty
B Documents card, delivery inspection report, 1 set
user manual, etc.
c Keys leJ;s/eSd to open the door of the 1 set
8 pairs @/
D* MC4 connector Used to connect PV modules 12 pairs®/
16 pairs®

Note 1: * is optional accessory.

Note 2: a) is intended for PVS-8M,;
b) is intended for PVS-12M;
c) is intended for PVS-16M.

4.2 Installation Site Requirements

With IP65 protection degree, the PVS can be installed outdoors. Please meet

the following requirements:

* Take the dimensions and weight of the PVS into account when selecting the
installation location. The PVS should be installed as close to the PV modules
as possible for easier current confluence and lower cable costs.

10
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* The ambient temperature ranges from -30°C to +60°C, and the relative
humidity from 0 to 95%. The PVS should be installed in a dry, well-ventilated,
and dust-proof place.

* Never install the PVS in a place directly exposed to sunlight. Otherwise,
excessively high temperature will cause lower power yields or even shorten
the service life of the device.

* In alarge-scale power plant, the PVS should be vertically installed at the
shading area of the bracket of PV modules. Maintain enough clearances
around the PVS for better heat dissipation and ease of routine maintenance.

NOTICE
Humidity during installation may damage the PVS. Do not install the
PVS during rainy or humidity days.

Screw the water-proof terminals tightly to prevent moisture penetration
no matter vertical installation or horizontal installation. Seal the unused
terminals after cable connection.

NOTICE
Before delivery, the PVS cabinet is equipped with a buckle.

The buckle servers as a cushion to protect the sealing strip from
scratch and damage.

Remove the buckle before installing the PVS. Specifically, refer to the
figure below.

If the buckle is lost during transport, it has no impact on the normal use
of PVS.

11



4 Mechanical Installation

4.3 Installation Tools

User Manual

g Marker Protective gloves Dust mask
3
S
| @
o
»
Goggles Vacuum cleaner Multimeter
% Crnll

o
@
=3
Q
% Electric screwdriver Wire stripper Wire cutter
a
g
S
@

Crimping tool Slotted screwdriver Socket wrench set Heat gun

4.4 Installing PVS

Installing Mounting Ears

Distances between the four mounting ears are shown in the figure below, in

mm.

12
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Fixing PVS to Installation Surface

4 Mechanical Installation

On site, the PVS can be installed on the bracket or the back of the PV module.

Step 1Mark positions on the back of the PV module according to the distance
between the mounting ears, and drill holes according to the marks.

Step 2 Anchor the PVS to the bracket in the sequence shown in the figure below,
where the recommended torque is: 51+0.7 N.m.

Iltem Name

Description

A M10 bolt

Spring washer

Flat washer

Beyond the scope of delivery

PVS mounting ears

PV module bracket

mimo|0O|@

Nut

Beyond the scope of delivery

SUNGROW
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5 Electrical Installation

5.1 Internal Structure

Taking PVS-16M as an example, internal structure of PVS is shown below.

| H G

Fig. 5-1 Internal structure

Iltem Description

DC+ fuse block and fuse

DC output wiring terminal

RS485 communication terminal

PLC instrument transformer

Grounding copper bar

DC- fuse block and fuse

Monitoring board and switching power supply board

mimo|O|w >

G The upper layer is monitoring board and the lower layer is switching
power supply board.
Circuit breaker

—|T

Surge protective device

The Monitoring Board

The monitoring board monitors the current of each string. The monitored
current value is sent to the PC through RS485. The PC can judge if a fault is
occurred to the module through the set value.

14
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No. Description
LED screen (displaying current, baud rate, communication address,

J temperature, etc.)
From left to right, the indicators are respectively:
¢ TX: Transmitted communication data signal indicator
RX: Received communication data signal indicator
K RUN: Monitoring unit running status indicator

SPD: Surge protection device fault indicator

CB: Circuit breaker status indicator
* POWER/PW: Monitoring unit power supply status indicator

L Switch for setting PLC communication frequency

M Key buttons K1 and K2 (used for switching current, communication and
other parameters)

SPD (Surge Protection Device)

An SPD is equipped inside the PVS to prevent the transient overvoltage caused
by lightning. The SPD failure signal can be sent to the PC through the RS485.

Grounding

The PVS provides a ground terminal for grounding connection.

SUNGROW 15
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5.2 Waterproof Terminals

Gland Terminals

MC4 Connectors

Tab. 5-1 Introduction of the connectors /terminals

Iltem Mark Description Specification
DC+ input waterproof

A INPUT DC+ terminal M24x1.5

B INPUT DC- DC- input waterproof (MC4)
terminal

c MONITOR INPUT Communication  input

waterproof terminal

Communication output PG-11
D MONITOR OUTPUT waterproof terminal

Grounding  waterproof
E @ terminal PG-16
F OUTPUT DC+ DC+' output waterproof

terminal

DC- output waterproof M32G
G OUTPUT DC- outpu P

terminal

Note: If necessary, two DC+ (DC-) input cables can share one waterproof
terminal, as shown in the figure below:

16
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5.3 Wiring Preparations

Step 10pen the door.

I Iy

12

Fig. 5-2 Circuit breaker state

Step 3Remove the protective cap.

Step 4 Disconnect the fuse which has been installed in the fuse holder before
delivery. Before starting electrical connections, open the fuse cover to
disconnect the fuse.

SUNGRGW 17
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5.4 Connections

5.4.1 Input Connections

A DANGER

Lethal electric shock or serious burn from high voltage present on PV

string! Observe the following safety instructions related to the wiring

operations:

* Before starting wiring, disconnect the cable connection on the end
of the PV string.

* Do not use a conventional multimeter to measure the DC voltage. A
multimeter with voltage withstanding of at least 1,500V is
recommended. Otherwise, serious damage may follow.

* Respect all safety instructions of the PV module manufacture.

A WARNING

Incorrect cable connection may cause damages to the PV cells, the
PVS and inverter. Respect the following instructions during cable
connection:

* Connect by strictly following the circuit diagram;
* Identify the positive pole and negative pole before connection.

Brief Description

There are two types of input terminals: gland waterproof terminals and MC4
terminals.

18 SUNGROW
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MC4 Terminal

Step 1 Strip off 20mm insulation layer from the positive and negative DC cable.

e

®

Step 2 Assemble the cable ends with crimp contacts by crimping pliers.

/'f

Step 3Connect the cables according to the method illustrated below. Pull the
cable gently to make sure it is secured.

— Connect the positive input cable according to the figure below.

A B C
Positive input terminal positive input cable Sealing cover

— Connect the negative input cable according to the figure below.

A
Negative input terminal negative input cable Sealing cover

Gland Terminal

Step 1Loosen the "INPUT DC+" union nut of gland terminals.

Step 2Insert the “PV1+” cable through terminals of "INPUT DC+", and connect
the cable to the “PV1+” terminal inside the device. Enough wire bending

19
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space should be ensured.

No. Description
A Cable (e.g. “PV1+”", “PV2+"... “PV1-", “PV2-" etc.)
B Conduit

Step 3 Stripped off the cable insulation layer, using wire stripper, to reveal the
copper core, length as specified in above table.

NOTICE
Do not break the copper wire during stripping.

Step 4 Select proper terminal to the corresponding cable. For example,
E1612-XL, 16 stands for 16 mm? the cross-sectional area of the
crimping cable; 12 stands for 122mm, the length of the crimping tube, see
the following figure.

12mm

16mm?
Step 5Crimp the cable. Insert the stripped cable into the terminal. Crimp the
cable using special tool (mouth of the crimping pliers should match the
cable cross section), see the following figure.

Step 6As shown in the following figure, connect the terminal to the
corresponding terminal of the PVS.

20
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A s

T

Follow the same procedure to connect the rest of cables.

5.4.2 Output Connections

Open the protective cap of the wiring terminal, and release the waterproof
terminal at the DC output port of the PVS.

@11 ®11
Step 1Lead the "DC+" cable through the "OUTPUT DC( + )" waterproof terminal,
with adequate cable length reserved.

21
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NOTICE
The PLC function of the PVS is optional.

If the purchased device is equipped with the function, lead the DC+
output cable successively through the waterproof terminal and PLC
instrument transformer.

i3]
- g

If the purchased device is not equipped with the function, skip leading
the DC+ output cable through the PLC instrument transformer.

In the following, wiring procedure is described by using the PVS
equipped with the PLC function as an example, unless otherwise
specified.

Step 2 Strip off the protection layer and insulation layer by about 25mm, and
crimp the cable to appropriate DT terminal.
(1] (2] (3]
(e o« )

Voo o ) e

Step 3Install the DT terminal.
— Insert the DT terminal to the output terminal.
— Fasten the nut with a wrench.
As shown in the figure below, the nut has been fastened.

22
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om
O om >»

Fig. 5-3 Copper wiring connection

A B C D E F
Copper .
Copper connection  Bolt Spring Flat Nut
bus bar ) washer washer
terminal
¢- A
E E
D D
F c

Fig. 5-4 Al wiring connection

A B C D E F
Copper Cu-Al transition Spring Flat
bus bar lug Bolt washer washer Nut

Step 4 Screw the bolt of the gland terminal tight clockwise.

Step 5Follow the same steps to connect the “DC-“ cable to the “DC
OUTPUT(-)” gland terminals.

A WARNING

Make sure that the nuts have been screwed into place. If the cable
conductor has not been connected firmly, long-time work may burn the
terminal.

Stranded flame-retarded copper wire shall be used, and its size shall be
over the recommended value.

Nuts of water-proof terminals must be screwed correctly and firmly.
Otherwise, water leakage can damage the PVS.

SUNGROW 23
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5.4.3 Grounding Connections

Overview

A WARNING

Ground cables shall be connected correctly and firmly. Otherwise:

* The electric shock caused by a malfunction can lead to lethal
damage.

* The device can be damaged when lightning.

NOTICE
Relevant standards must be observed.

* Ground cables must be connected firmly with both device and
ground terminals.

* Ground resistance shall be measured after finishing ground
connections, and the measured values should not be over 1Q.

Description of Wiring Terminals

Two types of grounding holes are reserved on the PVS, @6 and ¢10. Specific
locations of the grounding holes are as follows:

Ne|— ©6
)

@

— ®10

On site, connect the appropriate grounding hole as needed.

Tab. 5-2 Correspondence between grounding hole and cable requirement

Item D6 D10
Recommended cable specification 16mm? 95mm?
Stripped length 15mm 25mm

Bolt M5 M8
Fastening torque 4.4+0.4N.m 20.5+2.5N.m

Cable Connection Method

Step 1Loosen the union nuts of “\="" gland terminals.

Step 2Insert the green-yellow wire from the device outside into the @ gland
terminal, then pull the wire and connect it to the inner terminal. Enough

24 SUNGROIW
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wire bending space should be ensured.

Step 3For the stripped length, refer to the "Tab. 5-2 Correspondence between
grounding hole and cable requirement".

Step 4 Connect the OT terminal.

(1) (2] (3]
S— — 0 —1 ) ()

L=D+!

— i) o

Step 5According to the sequence of screw, spring washer, flat washer, OT
terminal and ground hole to connect the OT terminal to the ground
copper bar. For the fastening torque, refer to the "Tab. 5-2
Correspondence between grounding hole and cable requirement".

4
Ge,
Y e

Step 6 Tighten the nuts of gland terminal clockwise. Ground wirings have been
finished.

5.4.4 Communication Connections

Refer to the figure below for communication terminals inside the PVS.

O
]

1O
Jo

|
O|O—A1BLFG
O
00|

O IO TT

——A2,B2,FG

Upper terminal connects to input and lower terminal connects to
output. User may adjust according to real need.
Step 1Unscrew the gland terminals "MONITOR INPUT", "MONITOR OUTPUT".

Step 2Pull the communication cable inside the PVS through the gland
terminals.

Step 3 Strip off the cables’ protection layer and the insulation layer until the
copper core is 8mm outside.

25
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Step 4Insert the screwdriver inside the input cable terminal holes. Pull the
screwdriver until the leaf spring is bounced completely.

Step 5Insert wires into bottom of wiring holes A1, B1, and FG. Among them:
— Connect communication cable RS485-A to A1,
— Connect communication cable RS485-B to B1,
— Connect communication cable shielding layer to terminal FG.

Step 6Loosen the screwdriver to let the leaf spring connect to the cable.

Step 7 Follow the same steps to connect the output cables to the A2, B2 and FG,
to finish the communication connection.

0|00
[

NOTICE

Communication cable must be shielded twisted pair cable.
Communication unstable or communication failure may follow if
otherwise.

Communication cable should be far away from the high voltage cable.
Place the communication cables and power cables in parallel or strap
them together is strictly forbidden. Communication interface or device
damage if otherwise. If not prevented, lead the communication cable
through galvanized tube for shielding.

26
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Communication Solution

The communication method of PVS is shown below:

5 Electrical Installation

PVS 1

A1BL A2B2

PVSn

A1BL A2 B2

RS485A

I

Logger (optional)

PC

Em%

120Q resistor

* Connect Al and B1 of PVS1 to Al and B1 of data collector.

* Connect A2 and B2 of PVS1 to Al and B1 of PVS2.
* Connect A2 and B2 of PVS2 to Al and B1 of PVS3.

And so forth: connect A2 and B2 of previous PVS to Al and B1 of next PVS

NOTICE

The 120Q resistor shown in the figure above is not required item.

If onsite communication is poor, it is recommended to connect a
resistor to the last device on the RS485 bus to improve communication
quality. For example, connect a resistor between the RS485-A and

RS485-B of the foregoing PVS n.

If the communication quality is not improved, it is recommended to
check that the cable routing meets requirements. For details, refer to

"5.5 Cable Layout".

NOTICE

The monitoring board will not work until the string voltage reaches the
rated operating voltage of the switch-mode power supply in the PVS.

5.4.5 Bottom Wiring

The cables wired at the bottom of the PVS should be bent for some surplus.
The wiring at the bottom of the combiner box is shown in the figure below.

27
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NOTICE

User Manual

L|&|4) 4] 5]|4[4] 4]
AR IR
L

After installation or maintenance, close and lock the door, and tighten
the key-hole waterproof cover to avoid water penetration.

Each cable should be bent for some surplus. Do not tension it.

5.5 Cable Layout

Lay the cables connected the PVS and external devices in the cable trench for
easy installation and maintenance. Cable trenches are designed and
constructed in accordance to related regulations and the number & dimensions

of the devices.

Lay the PVS positive and negative pole output cables, communication cables in
different layer of the support arm in the cable trench to avoid short circuit
caused by cable insulation layer cracks. See the following picture; user can
design the number of supporting arms as per reality.

TT7777 7 —A
L~ B
L~ C
ﬁD
ﬁ

No. Name

A Cable trench

B Positive output cable supporting arm
C Negative output cable supporting arm
D Communication cable support arm

Cable trenches
Note: pictures here is indicative only, user can make adjustment according to

real needs.

28
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5.6 Communication Settings

Communication parameters of PVS can be set and viewed on the monitoring
board, as shown below.

‘ A [EisereE) ‘
BE odc
‘ J

A LED display

The LED display is used to display the electrical parameters and communication
parameters of the PVS.

B Switch for setting PLC communication frequency

The correspondence between switch state and frequency is as follows:

Figure Frequency

Reserved
Reserved
249 K
229 K

C Key buttons
The left one is K1 and the right one is K2.

* Press K1, and the current or voltage of the PVS can be displayed on the
LED.

29
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* Press K2, and communication address, baud rate, and chassis temperature
of the PVS can be displayed on the LED.

Tab. 5-3 Function description of the key buttons (using 16 inputs as example)

Parameter type

Figure

Descriptions

Voltage and

current display

Press K1 to tum screen

o 'll'll'i
[

Voltage: 700V

L CJCaOE

1st current

I C

2nd current

|
[N}

16th current

10A

C3 O E3C

I'E|:|

The LED display can be
divided into the first two digits
and last three digits.

The first two digits are used to
display the parameter type; the
last three digits are used to
display the corresponding
values.

For example: 0110.0 means
that the current of the 1% input
is 10A.

But when the first two digits are
00, the last three digits are the
voltage. For example: 00700
means that the present voltage
is 700V.

Communication
display

Press K2 o turn screen once

q e Communicaon aress
| A |

1T gad rare
B BEE

Quickly press K2, to view the
communication address and
baud rate.

After the LED displays the

fénr;t;:gture ._P e bgud rate, qqickly press K2_, to

display (i h view the internal _amb|ent
temperature of the cabinet.
With  PLC  communication
module installed and 24V
power supply available, quickly

PLC press K2 again after the LED

communication
quality display

Press K2 o turn screen three times.

displays the baud rate, to view
the PLC communication
quality.

Larger number indicates higher
communication quality.

Note:

"Quickly press" refers to pressing the key for less than 2s; and "press and hold"
refers to pressing the key for more than 2s.

5.6.1 Setting Communication Address

Step 1Press and hold K1 for 2s until "A=001" is displayed on the LED.
Step 2Press K1 to add address number; and press K2 to reduce address
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number. The communication address can be set to 1-247.

Step 3 After finishing the setting, press both K1 and K2 until no data is displayed
on the LED, to save the setting.

5.6.2 Setting String Input Number

Types of standard PVS researched by Sungrow are as follows:

* PVS-8M
¢ PVS-12M

¢ PVS-16M
If the number of strings actually connected is 8, 12, or 16, skip performing the
setting steps.

In this section, brief description is given by using an example in which the
device type is PVS-16M and the number of strings actually connected is 15.

Step 1Press and hold K2 for 2s until the last three digits of the LED display
"P=0" or "P=1", which indicates that the PVS is in the setting state.

(- oz
(0 A bl N
Step 2Press K1 to select the number of strings, for example, 16.

Step 3Press K2 to switch the last digit of the LED to "0", that is, "Not
connected".

—"0" is corresponding to "Not connected"; and
—"1"is corresponding to "Connected".
Step 41f the number of strings actually connected is 15, and the 16" string is set
to "Not connected", the display of the LED is as follows:

( 0z
(6 P=0

Step 5Press and hold both K1 and K2 for 2s to save the foregoing setting.

5.7 Start/Stop

Start the PVS

Step 1Manually connect the circuit breaker inside the PVS.

Step 2When upstream PV modules output current, the PVS starts combining
operation.

When the output voltage of the upstream PV modules reaches the lowest
operating voltage of the power supply board inside the PVS, the
monitoring board starts operation.

Hereto, the PVS starts operation.
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Stop the PVS

Step 1 Manually disconnect the circuit breaker inside the PVS.

Step 2When the output current of the PVS is reduced to 0, it stops combining
operation.

When the output voltage of the upstream PV modules is lower than the
lowest operating voltage of the power supply board inside the PVS, the
monitoring board stops operation.

Hereto, the PVS stops operation.
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6 Commissioning

Check if the PVS can operate normally after installation:

Step 1Connect the connection terminal of each PV string.

Step 2Measure the input voltage of positive pole and negative pole of each
input to make sure they are basically same and the positive pole and
negative pole are connected correctly.

Step 3 Fasten the fuse holder.

Step 4 Close the circuit breaker; monitoring unit power indicator “POWER/PW”
lights up and status indicator “RUN” flashes. When push switch K1 is
pressed, if there is a value on the LED digitron, the operation is normal.

Step 5Lock the door.
Step 6 Remove the key.
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7 Routine Maintenance

7.1 Overview

Due to ambient temperature, relative humidity, windblown dust and vibrations,
components of PVS will get aging. It is necessary to do the routine maintenance
work periodically on the device.

A WARNING

Only qualified electricians can do the maintenance work described in
this chapter.

NOTICE

After the maintenance work finished, be sure not to leave screws,
washers and the like in the PVS. The device can be damaged!

Before performing maintenance, troubleshooting, and other operations on the
PVS, stop it and ensure that the operating area is voltage free.

7.2 Replace the Fuse

A WARNING
Once the fuse is blown, the damage is irrecoverable. Replace the fuse
by qualified operators in time.

Replace the fuse with new one with the same model and the same
grade.
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ﬁ @

Fig. 7-1 Replacement steps

A WARNING

Tighten the fuse cover after replacing the fuse.

A\ WARNING

Disconnect the circuit breaker before checking and replacing fuse.
Please notice that high voltage still exist in all terminals of the circuit
breaker. Make sure the current of each input is zero by pliers and then
replace the fuse.

7.3 Replace the Sealing Strip

The sealing strip inside the PVS is located in the PVS internal door cover, as
shown by A in the figure. If it is damaged by non-human factors, please contact
Sungrow immediately to replace the PVS door cover.

SUNGROW 35



8 Troubleshooting

8.1 Before Troubleshooting

Please notice the following items before troubleshooting:

* Disconnect the circuit breaker before operation.

* Please do not touch the bare metal parts of the copper bar under the

protection plate.

* Pull the fuse holder for maintenance of the combining busbar and to
disconnect the input cable.

A WARNING

High voltage still exists after circuit breaker is switched off.

The fuse holders are still live after fuses are removed.

8.2 Common Faults and Troubleshooting

Indicator Faults

Fault

Possible cause

Method of correction

Neither “RX” nor “TX"
lights up.

RS485
communication fault

Refer to "5.4.4 Communication
Connections” to check the
communication connection.

“RX” flashes and
“TX” does not light

up.

Incorrect address

Refer to "5.6 Communication
Settings" to reset the address.

"POWER/PW"
not light up.

does

No 5V/24V output on
switching power
supply board

Check voltage on monitoring
unit +5V/+24V plug, which shall
be about +5V/+24V; otherwise
switching power supply board is
faulty and please contact us for
repair.
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Fault Possible cause Method of correction

Contact us for replacement of
the monitoring unit.
Failure of surge Replace surge  protection

“RUN” does not flash.  Faulty CPU board

SPD" lights up. protection device device in time.

Other Faults
Fault Possible cause Method of correction
Current of a branch Check size of PV strings of this
apparently smaller or Abnormal current branch for consistency.
larger than current of Check if this branch has
other branches shaded PV string.

No PV string

connected  to  this Refer to "5.6.2 Setting String

Display of open Input Number".

circuit fault of a branch
branch Dropped out cable or dcizggﬁnectiz \r/1 cables  for
molten fuse .
Or, replace fuse.
Use shielded twisted pair and
connect a 120Q resistor
Communication Disturbance to  between communication
failure sometimes communication line terminals A2 and B2 of the last

PVS. Refer to "5.4.4
Communication Connections".
Layout of the PVS monitoring unit is as follows:

A el
K1 K2
EEL)
B
Tab. 8-1 Descriptions
No. Label Meaning
X Transmitted communication data signal indicator
RX Received communication data signal indicator
A RUN Monitoring unit running status indicator
SPD Surge protection device fault indicator
CB Circuit breaker status indicator

POWER/PW  Monitoring unit power supply status indicator
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No.

Label Meaning

+5V/+24V +5V/+24V plug on the monitoring unit

38

If there are any problems in using the PVS, please contact Sungrow.
E-mail address: service@sungrowpower.com

For better service, please provide us with the following information:
¢ Type of the PVS

* Serial number of the PVS

* Brief description of fault



9 Appendix

9.1 Technical Data

Model PVS-8M PVS-12M PVS-16M
Max. PV string voltage 8 12 16
Max. PV string parallel 8 12 16
inputs

Rate output current 104 A 156 A 208 A
Monitoring module

operating voltage 200 Vdc ~ 1100 Vdc

Bus voltage detection

range 200 Vdc ~ 1100 Vdc
Fuse specification 15A/20A

SPD DC Type Il (1100 V)

Bus voltage detection 0.5%

accuracy

Branch current detection

range 0~20A

Branch current detection 0.5 %

accuracy

Operating temperature -40 °C ~+60 °C
Operating humidity 0~95%
Dimensions (W x H x D) 650 mm x 460 mm x165 mm
Protection degree IP65

Altitude 3000 m
Communication RS485, PLC

Colour Matte RAL7035
Weight 25 kg 26 kg 27 kg

9.2 Cable Requirement

Model PVS-8M / PVS-12M / PVS-16M
Type: MC4 terminals or 4~6mm?, stranded flame-retarded copper
wire

Input cable Stripped length:10mm

Bolt: M4

Tightening torque: 1.8N.m
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Model PVS-8M / PVS-12M / PVS-16M

Type: 70 ~95 mm?, flame-retarded copper wire/aluminium wire

Output cable Stripped length: 35mm

Type: 2x1.5mm? (outer diameter: 5Smm~10mm) four core STP

Communicatio ! .
with low resistance

n cable Stripped length:7mm
Type: 10mm~14mm (outer diameter), stranded flame-retarded
) copper wire
Grou_ndlng Stripped length: 15mm or 25mm
terminals Bolt: M5 or M8

Tightening torque: 4.4+£0.4N.m or 20.5£2.5N.m

9.3 Quality Assurance

Where any fault occurs during the warranty period, Sungrow will maintain or
replace the product for free.

Evidence

Sungrow Power Supply Co., Ltd. needs the users to provide the receipt invoice
and the date you purchase. Meanwhile the trademark should be clearly legible.
Otherwise Sungrow Power Supply Co., Ltd. has the right to exclude liability
claims.

Conditions

* The original unqualified product should return to Sungrow.

* Users should permit appropriate time to maintenance the device with fault for
Sungrow.

Exclusion of liability

Guarantee or liability claims for damages of any kind are excluded if they are
caused by one or more of the following:

* Improper, inappropriate use or installation of the product
* Installing or operating the product in an inappropriate environment

* Installing or operating the product when ignoring relevant safety regulations
in the deployment location

* Ignoring safety warnings and instructions in all documents relevant to the
product
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* Installing or operating the product under incorrect safety or protection

conditions

¢ Altering the product or supplied software without authorization

* The product malfunctions due to operating attached or neighboring devices

beyond permissible limit values.

* In case of unforeseen calamity or accidents

Where fault is caused by any of the above and users have the relevant demand,
Sungrow will do the paid maintenance work to the device after judgment.

Specifications are subject to changes without advance notice.

Text and illustrations are not binding. The right to make alterations is reserved.

9.4 Contact Information

We need the following information to provide you the best assistance:

* Type of the product
* Serial number of the product
* Fault code/name

* Brief description of the problem
China (HQ)
Sungrow Power Supply Co., Ltd
Hefei
+86 551 65327834
service@sungrowpower.com

Australia
Eténgrow Australia Group Pty.
td.

Sydney
+61 2 9922 1522
service@sungrowpower.com.au

Brazil

SungrowDo Brasil

Sao Paulo

+55 11 2366 1957
latam.service@sa.sungrowpower.com

France
Sungrow France — Siege Social
Paris

service.france@sungrow.co

Germany

Sungrow Deutschland GmbH
Munchen

+49 89 324 914 761

Greece

Service Partner — Survey Digital
+30 2106044212
service.greece@sungrow.co
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India
Sungrow (India) Private Limited

ltaly
Sungrow ltaly

Gurgaon Milano

+9108041201350 service.italy@sungrow.co
service@in.sungrowpower.com

Japan Korea

Sungrow Japan K.K. Sungrow Power Korea Limited
Tokyo Seoul

+81 36262 9917
japanservice@jp.sungrowpower.com

+827077191889
service@kr.sungrowpower.com

Malaysia
Sungrow SEA
Selangor Darul Ehsan

PhiTippines
Sungrow Power Supply Co., Ltd
Mandaluyong City

+6019897 3360 +639173022769
service@my.sungrowpower.com service@ph.sungrowpower.com
Thailand Spain

SungrowThailand Co., Ltd. Sungrow Ibérica S.L.U.
Bangkok Navarra

+66891246053 service.spain@sungrow.co

service@th.sungrowpower.com

Romania
Service Partner - Elerex
+40 241762250

Turkey

Sungrow Deutschland GmbpH
Turkey Istanbul Representative
Bureau

service.romania@sungrow.co Istanbul
+90 2127318883
service.turkey@sungrow.co
UK U.S.A, Mexico

Sungrow Power UK Ltd.
Milton Keynes

+44 (0) 0908 414127
service.uk@sungrow.co

Sungrow USA Corporation
PhoenixArizona

+1833 7476937
techsupport@sungrow-na.com

Vietnam
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Sungrow Vietnam

Hanoi

+84 918 402 140
service@vn.sungrowpower.com
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