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1 About this manual

General Notes
The Zeverlution Pro 33K is a transformerless three -phase inverter with two MPP
trackers. It converts the direct current (DC) from a photovoltaic (PV) array to

grid-compliant alternating current (AC) and feeds it into the utility grid.

1.1 Validity

This manual describes the mounting, installation, commissioning and maintenance of
the following Zevers olar inverter: Zeverlution Pro 33K.
Observe all documentation that accompanies the inverter. Keep them in a convenient

place and available at all times.

1.2 Targetgroup

This manual is for qualified electricians only who must perform the tasks exactly as
described.

All persons installing inverters must be trained and experienced in general safety
which must be observed when working on electrical equipment. Installati on

personnel should also be familiar with local requirements, rules and regulations
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1.3 Symbols used in this manual

The safety precautions and general information used in this manual are as follows:

A DANGER

DANGER indicates a hazardousituation which, if not avoided, will result in
death or serious injury.

WARNING indicates a hazardous situation which, if not avoided, can result
in death or serious injury.

A\ CAUTION

CAUTION indicates a hazardous situation which, if not avoided, can result
in minor or moderate injury.

NOTICE

NOTICE indicates a situation which, if not avoided, can result in property
damage.

0

INFORMATION provides tips which are valuable for the optimal
installation and operation of the inverter.
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2 Safety

2.1 Intended use

Zeverlution Pro 33K is suitable for indoor and outdoor use.

Zeverlution Pro 33K must only be operated with PV arrays (PV modules and
cabling) of protection class Il, in accordance with GB/T 20047.1. Do not connect
any sources of energy other than PV modules to the inverter.

Zeverlution Pro 33K inverters can only be connected with pho tovoltaic arrays
whose equivalent capacitance to ground is less than 2.0t F.

When the PV modules are exposed to light, a DC voltage is supplied to this
equipment.

When designing the PV system, ensure that the values comply with the
permitted operating range of all components at all times. The free design

program ( http://www.zeverplan.com ) will assist you.

This inverter supports the grid forms shown in detail as follows: TN -S, TN-C,
TN-GS, TT. In terms of TT, the effective value of U y_pg must be less than 20V.

Transf or ner Transt or mer Tr ansf or mer

™S I™NC INGS ™
— Trensforner

Az 6K E
QSEE
Az&KFE

L .| L [ i i !

Zeverlution Pro 33K Zeverlution Pro 33K Zeverlution Pro 33K Zeverlution Pro 33K

2.2 Safety standards

Zeverlution Pro 33K inverter has obtained the Golden Sun Certificate awarded by

CQC. Zeverlution Pro 33K complieswith the European standard of low voltage
appliance 2006/95/EC and EMC standard 2004/108/EC and it has a CE mark on the
label. For more information about safety standard s in other countries and regions,

please visit the website: www.zeversolar.com.
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2.3 Important safety information

A\ DANGER

Danger to life due to high voltages of the PV array !

When exposed to sunlight, the PV array generates dangerous DC voltage

which is present in the DCconductors and the live components of the

inverter. Touching the DC conductors or the live components can lead to

lethal electric shocks. If you disconnect the DC connectors from the

inverter under load, an electric arc may occur leading to electric shock

and burns.

r Do not touch non-insulated cable ends.

r Do not touch the DC conductors.

r Do not touch any live components of the inverter.

r Have the inverter mounted, installed and commissioned only by
qualified persons with the appropriate skills.

r If an error occurs, have it rectified by qualified persons only.

r  Prior to performing any work on the inverter, disconnect it from all
voltage sources as described in this document (see Section 8
"Disconnecting the Inverter from Voltage Sources", page 50).

Risk of injury due to electric shock and fire caused by high leakage

current!

© The inverter must be reliably g
and personal safety.
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A\ CAUTION

Risk of injury due to hot heat sink!
© The heat sink may get hot durin

A\ CAUTION

Grounding the PV array!
© Comply with | ocal regul ations f
suggest that the frames of the PV modules must be reliably
grounded.
© Do not gr oun dnalaafthe PY fnodtuldstrings.e r mi
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2.4 Symbols on the type label

Symbol

Explanation

Beware of high voltage and operating current.
The inverter operates at high voltage and current. Work on the
inverter must only be carried out by skilled and authorized

electricians.

>

A
JAN

Beware of hot surfaces.
The inverter can get hot during operation. Avoid contact during

operation.

X

Do not dispose of this inverter with household waste.
For more information on disposal, please refer to Section 1 3
and

t Recycling di sposal A.

M

€

CE mark.
The inverter complies with the requirements of the applicable
EC guidelines.

//a/\i”‘ B
CQC
\hm ],y

/

/

\

Golden Sun Certificate awarded by CQC.
certification mark for solar energy product of CQC .

<\!

- 5'||'|

Capacitors discharge.
Before opening the covers, the inverter must be disconnected
from the grid and PV array. Wait at least 5 minutes to allow

the energy storage capacitors to fully discharge.

Refer to the manual accompanying the inverter.

(13
N

Risk of danger, warning and caution.
Safety information important for human safety. Failure to
observe the safety information in this manual may result in

injury or death.

V0o
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2.5 Basic safety protection

We provide the following safety protection:

T

N

@ N a N

Over-voltage, under -voltage protecti on;
Over-frequency, under -frequency protection;
Over-temperature monitoring;

Residual current monitoring;

Insulation monitoring ;

Active islanding protection (non -utility type) ;
Low voltage ride through (Utility type) ;
Output DC component test.
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3 Unpacking

3.1 Scope of delivery

Object Description Quantity
A Inverter 1
B Wall mounting bracket 1
C Mounting accessory kit 1
D Documentation 1
E DC connecter(positive) 8
F DC connecter(negative) 8

(A

3.2 Checkingthe delivery

Check the delivery for completeness and visible external damage, such as cracks in
the enclosure or in the display. I nform the responsible shipping company
immediately or contact your distributo r if anything is damaged or missing .
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4 Mounting

4.1 Ambient conditions

The mounting location must be inaccessible to children.

2. The mounting location should be dry, free ly and safely accessible at all times
without the need for any auxiliary equipment .

Mount the inverter in areas where it cannot be touched inadvertently.

4. The mounting method and location must be suitable for the inverter's weight and
dimensions.

5. The ambient temperature should be below 40€ to ensure optimal operation.

6. In living areas, do not mount the unit on plasterboard walls or similar to avoid
audible vibrations. The inverter can make noises when in use which may be
perceived as a nuisance in a Ning area.

7. Observe the minimum clearances to walls, other inverters, or objects as shown
in the diagram in order to ensure sufficient heat dissipation and sufficient space

for maintaining the inverter.

Direction Min. clearance Min. clearance

for multiple for a single I
inverters inverter [ Ne=sl |
above 200 mm 200 mm i -"“‘i
below 500 mm 500 mm ’
sides 600 mm 600 mm
spacing 1000mm clearances for one inverter
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1000mm

&

Recommended clearances for multiple inverters installation

8. Avoid exposing the inverter to direct sunlight, rain and snow to ensure optimal
operation and extend service life. It is recommended to mount the inverter
under the shaded site of the building or to mount an awning or a protection
cover above the inverter.

9. Do not put any objects above the inverter.
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4.2 Mounting location

A\ DANGER

Danger to life due to fire or explosion!

© Do not mount the inverter on fI
© Do not mount the inverter in ar
stored.

© Do not mount the inverter in ar

1. Mount the inverter vertically or tilted backwards at a maximum angle of 15?
The wall should be suitable for the weight of the inverter over along time.
Never mount the inverter tilted forward or sideways.

Never mount the inverter horizontally.

Mount the inverter at eye level to allow operating status to be read at all times.

o~ 0D

The electrical connection area must point downwards .

Installation and operating instructions VOO0
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4.3 Mounting the inverter with the wall bracket

A\ CAUTION

Riskof injury when lifting the inverter, or if it is dropped!
When mounting, at least two persons are needed, take into account that
the inverter weighs approximately 58kg.

Mounting procedure:
1. Use the wall bracket as a drilling template and mark the positions of the drill holes

on the wall, drill 6 holes as required using a drill with @10 mm bit. The holes must
be approximately 70 mm deep. Keep the drill perpendicularto the wall, and hold
the drill steady to avoid tilted holes.

. 510
\ 420 |
— - jSooo------- 1--. 7
G|
H | | | )
| | |
8| ! i
! i ! o
= e —— j@bz‘wﬂ, ‘ ¢ \QXQ ‘
: ,l,J : L
J
A\ CAUTION
©Bef or e i ns eplugsi megsure theedepthaahdldistance of the
holes.
el f the measured values do not me et
holes.

2. Insert six wall plugs into the holes in the wall with a rubber hammer and fix the

wall bracket to the wall by tightening six hexagon screws, using asocket wrench
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SW10.

3. Mount the inverter onto the wall bracket .

3\\ | T
If the inverter is to be transported and lifted with a crane, screw two eye bolts M10
(provided by installer) into the threads which are located on the top of the inverter .

<
D),
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Check ifthe hook on the top of the wall bracket is in position after mounting
the inverter onto the wall bracket.

4. Secure the inverter to the wall bracket using four M5 screws on both
sides to prevent the inverter from accidently slip ping off. Screw driver
type: T25, Torque: 2.5Nm.

Dismantle the inverter inreverse order.

B
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5 Electrical Connection

5.1 Safety

r
r
r

A\ DANGER

Danger to life due to high voltages of the PV array !

When exposed to sunlight, the PV array generates dangerous DC voltage
which is present in the DC conductors and the live components of the
inverter. Touching the DC conductors or the live components can lead to
lethal electric shocks. If you disconnect the DC connectors from the
inverter under load, an electric arc may occur leading to electric shock
and burn.

Do not touch non-insulated cable ends.

Do not touch the DC conductors.

Do not touch any live components of the inverter.

Have the inverter mounted, installed and commissioned only by
qualified persons with the appropriate skills.

If an error occurs, have it rectified by qualified persons only.

Prior to performing any work on the inverter, disconnect it from all
voltage sources as described in this document (see Section 8
"Disconnecting the Inverter from Voltage Sources", page 50).

Risk of injury due to electric shock!

EAll electrical con nections must be connected in accordance with
national and local electrical st andards, and obtaining approval from
local grid operator.

Installation and operating instructions V0O
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Risk of injury due to electric shock!

©Tlhe external protective earthing conductor is connected to the
inverterKs protective e atetninalblack,t ¢
ensure the connection is reliable.

©WNhen connecting, connect the AC terminal block first to ensure the
inverter earthing and then connect the DC inputs.

©When disconnecting, disconnect the DC inputs first and then
disconnect the AC terminal block .

NOTICE

Damage to the inverter due to electrostatic discharge !

©Tlouching electronic components can cause damage to or destroy the
inverter through electrostatic discharge.

© Ground yourself Dbeforieside.ouchi ng
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5.2 System layout of inverters without integrated DC -switch

Local standards or codes may require that PV systems are fitted with an external
DGswitch. The DGswitch must be able to safely disconnect the open -circuit voltage
of the PV array plus a safety reserve of 20%.

Every MPPT input must pass the DGswitch, so that it is isolated from the DC side of
the inverter .

We recommend the following electrical connection :

DC-gwtch

Inverter

DCINPUT AL OUTRUT

44

g

e KW | Gid

Brid-fieed meter

L= -
I

| To grounding electrode ‘
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5.3 Overview of the electrical connection area

—
f

T,’k‘ i N P miv INPUT ) ~ A
| 9008 0000 O~

ooee 0w s

[ L iz — W
@)
A B C D E
Position | Designation
DGswitch (optional)

B DCconnectors, input 1

C DCconnectors, input 2

D COM 2(for connecting the monitoring device)
E External protection earthing terminal

F COM Ifor connecting the monitoring device)
G AC output

22
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5.4 AC connection

A\ DANGER

Danger to life due to high voltages in the inverter!
EBefore establishing the electrical connectio n, ensure that the AC

circuit-breaker is switched off .

5.4.1 Conditions for the AC connection

Cable Requirements
The grid connection is established using five conductors (L1, L2, L3, N, and PE).

We recommend the following specifications for copper wire.

L — 2
e — |
=

No. Description Value
A External diameter 19028 mn
B Conductor cross-sectional area 10025Mmm
Cc Stripping length of the insulated conductors 16 mm
D Stripping length of the| Maximum.80 mm

The PE insulated conductor must be at least 5 mm longer than the L and N

conductors

Notes: Larger cross -sections should be used for longer cables.
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The conductor cross -section should be dimensioned to avoid power loss in cables
exceeding 1% of rated output power.

The maximum cable lengths depend onthe conductor cross -section as follows:

Conductor Maximum cable length
cross-section Zeverlution Pro 33K
10mm?2 22m
16mm?2 36 m
25mm 2 56 m

The required conductor cross -section depends on the inverter model, ambient
temperature, routing method, cable type, cable losses, applicable installation
requirements (installation location) of the country of installation, etc.
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5.4.2 AC connection

NOTICE

Damage to the inverter due to electrostatic discharge !

Bl ouching electronic components can cause damage to or destroy the
inverter through electrostatic discharge.

6Ground yourself before touching any component inside.

NOTICE

Damage to the seal of the cover by opening the cover of the inverter in

sub-zero conditions!

©When opening the cover of the inverter in sub-zero conditions, the
water proof sealing of the cover may be damaged. This can leadto
moisture entering the inverter.

€Do not open the inverter at ambient temperatures lower than -5N .

€Do open the inverter if a layer of ice has formed on the seal of the
cover in sub-zero condition, remove it prior to opening the inverter
(e.g. by melting the ice with warm air). Observe the applicable safety
regulation s.

Procedure:

1. Switch off the AC circuit -breaker and secure it against being inadvertently
switched back on.

2. Loosen the screws of the lower cover of the inveter using a screwdriver (type:
T25).
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i

Loosen the screws of the lower cover!
@®uring loosening the screws of the lower cover, it is not necessary to
take off the screws, which can remain on the lower cover and will not
fall off.

3. Strip the cable insulation as follows:
Strip the cable insulation by 80mm (as D shown), shorten L1, L2, L3 and N, and
make them 5mm shorter tha n PEconductor . Then strip each conductor insulation
by 16mm (as Cshown).
Insert the bared conductor into the cord end terminal and crimp the contact ,

customer needs to prepare the cord end terminal s in advance

L L J
- 7
' ! ==\

o= 12
FE——— = e 13
fo————
C

N

Jl|\

Do - )

. I
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4. Insert the crimped conductors L1, L2, L3, N and PE into the corresponding AC
terminals through the cable gland and tighten the screw s on the terminal block ,

using a flat blade screwdriver (blade size: 1.0 x 5.5mm) with torque 3.0Nm.

NOTICE

Five conductor s must be inserted into the corresponding holes of the
AC terminal block! Otherwise it may cause damages to the inverter. The
warranty does not cover the aforementioned damage.

5. Tighten AC cable gland swivel nut (SW46) by hand. Pre-screw 4 screws in lower

cover and tighten them in the sequence (1-2-3-4). Screwdriver type: T25, torque:
2.5Nm.

T
N
I
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5.4.3 Earthing protection

If required, the grounding terminal at the right bottom of the inverter can be used to

connect a second protective conductor or as equipotential bonding with a screwdriver
(Type: T25), torque : 2.5Nm.

Information on earthing components is shown in the table below:

2
/ 1
' /
1 i
' (¥
“—3
Information on grounding components *
No. | Position Description
1 M5 screw Delivered with the inverter
2 OT terminal (M5) Provided by installer
3 Yellow/green earthing cable 10-25mm 2

28
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5.4.4 Residual current protection

The inverter is equipped with a residual current monitoring unit (RCMU) comprising a
differential current sensor and relevant detecting circuits, which fulfills the

requirements of DIN VDE 0100-712 (IEC603647-712:2002).

Therefore an external residual current device (RCD) is not required. If an external RCD
needs to be installed because of local regulations, a n RCDtype A or type B can be
installed as an additional safety measure.

The residual current monitoring unit (RCMU) integrated in the inverter detects both AC
& DC currents. The function of the residual current monitorin g unit (RCMU) has been
tested in accordance with IEC 62109-2.

n

Refer to the following information in case an external RCD is needed!

af an external residual current device (RCD) is required in a TT or TN'S system,
install a residual current device which activates at a residual current of
200mA or higher.

6For each connected inverter, a rated residual current of 200mA has to be
provided. The rated residual current of the RCD must be equal to at least the
sum of the rated residual currents of the connected inverters. That means
that, if, for example, two transformerless inverters are connected, the rated

residual current of the RCD must be at least 40 0mA.

5.45 Overvoltage category

The inverter can be deployed in grids of overvoltage category Ill or lower, as defined
under IEC 60664-1. This means that it can be directly connected to the grid-connection
point in a building. In installations involving long outdoor cable routing, additional
overvoltage -reducing measures must be taken so that the grid overvoltage category

at the connecting point is reduced from category 1V to Ill.
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5.4.6 ACcircuit breaker

A\ DANGER

Danger to life due to fire !
©You must protect each inverter with an individual ACcircuit breaker in
order to ensure that the inverter can be disconnected safely.

No consumer load should be applied between the ACcircuit breaker and the inverter.
Use dedicated circuit breakers with load switch functionality for load switching. The
selection of the ACcircuit breaker rating depends on the wiring design (wire
cross-section area), cable type, wiring method, ambient temperature, inverter current
rating, etc. Derating of the AC circuit breaker rating may be necessary due to
self-heating or if exposed to heat.

The maximum output current of the inverters can be found in the following table.

Type Zeverlution Pro 33K

Max. output current 48A

Recommended fuse type gL/gG or comparable 63A

automatic circuit breaker rating
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5.5 DC connection

A\ DANGER

Danger to life due to high voltage in the inverter!

© Bef or e c on menerdtdr,erpsurd thatthe B switch is
switched off and that it cannot be reactivated.

© Do not disconnect the DC connec

5.5.1 Conditions for the PV generator (DC)

6PV modules of the connected strings must be of:
hthe same type
hthe same number of series -connected PV modules
hidentical alignment
hidentical tilt
©Tlhe connection cables of the PV modules must be equipped with the connectors
included in the scope of delivery.
©At the DC input of the inverter, the following limits must not be exceeded:

Type Max. DCvoltage * Max. DCcurrent Max. short-circuit current
Zeverlution
1000V 34A/34A 51A/51A
Pro 33K

*) On the coldest day based on statistical records, the open -circuit voltage of the PV
array must never exceed the maximum input voltage of the inverter.

EThe positive connection cables of the PV modules must be equipped with the positive
DC connectors.

©Tlhe negative connection cables of the PV modules must be equipped with the
negative DC connectors.

©At an ambient temperature over 10 N , the open-circuit voltage of the PV strings must
not exceed 90% of the maximum DC input voltage of the inverter. This prevents the
voltage from exceeding the maximum DC input voltage of the inverter at lower

ambient temperatures.
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5.5.2 Assembling the DC connectors

Assemble the DC connectors as described below. Observe the correct polarity. The DC
connectors are marked with the symbols "+"and " p".

Cable requirements'

The cable must be of type PV1-F, UL-ZKLA or USE2 and comply with the following
properties :

External diameter : 5 mm to 8 mm

Conductor cross-section: 2.5 mm2o 6 mm?

Number of copper conductors : at least 7

Nominal voltage : at least 1000V

A\ DANGER

Danger to life due to high voltages on DC conductors!

When exposed to sunlight, the PV array generates dangerous DC
voltage which is present in the DC conductors. Touching the DC
conductors can lead to lethal electric shocks.

O Cover the PV modules.

0 Do not touch the DC conductors.

Or Or Or On

Proceed as the follow s:
1. Strip the cable insulation as shown in the picture below.

2.5 7 6 mm’ 5/fo 8 mm
=~ 12 mm

2. Insert the stripped cable all the way into the DC connector.
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3. Press the clamping bracket down until it audibly snaps into place.

4. Ensure that the cable is correctly positioned:

Result

Measure

If the stranded wires are visible in the
chamber of the clamping bracket, the

cable is correctly positioned.

>

EProceed to step 5.

If the stranded wires are not visible in
the chamber, the cable is not

correctly positioned.

ERelease the clamping bracket with a
flat -blade screwdriver (blade width: 3.5

mm).

ERemove the cable and go back to step 1.

5. Push the swivel nut up to the thread and tighten the connector (SW15 torque:

2.0Nm).

-
P
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5.5.3 Disassembling the DC connectors

A\ DANGER

Danger to life due to high voltages on DC conductors!

When exposed to sunlight, the PV array generates dangerous DC
voltage which is present in the DC conductors. Touching the DC
conductors can lead to lethal electric shocks.

0 Cover the PV modules.

© Do not touch the DC conductors.

Proceed as the follows:

1. Unscrew the swivel nut.

2. To release the connector, insert a flat -blade screwdriver (blade width: 3.5 mm)

into the side catch mechanism and lever out.

3. Carefully pull out the DC connector.
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