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About This Manual

The manual mainly describes the product information, guidelines for installation, operation and
maintenance. The manual cannot include complete information about the photovoltaic (PV) system.

How to Use This Manual

Read the manual and other related documents before performing any operation on the inverter.
Documents must be stored carefully and be available at all times. Contents may be periodically
updated or revised due to product development. The information in this manual is subject

to change without notice.

Photovoltaic Grid-connected System

—
boeoegd —
T EXXELE

PV array Inverter Metering Power grid

Family load

Application of inverter in photovoltaic power system

1. Introduction

1.1 Appearance Introduction

On-grid Inverter can convert solar panel DC power into AC power which can directly
input to the grid. Its appearance is shown below.These models contain Trio Castor 18K,
Trio Castor 20K, Trio Castor 22K, Trio Castor 23K, Trio Castor 25K.

The following is collectively referred to as “inverter” .

4 N 2\

" 4980000088
2000000000
, 8000000008 &

p—

Pic 1.1 Front view Pic 1.2 Bottom view
- /L J

*Demand Response Modes / Ripple Control Receiver (Optional)
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1.2 Labels description

Label Description

Caution, risk of electric shock symbol indicates important safety
instructions, which if not correctly followed, could result in electric shock.

The DC input terminals of the inverter must not be grounded.

CE mark of conformity

Symbol for the marking of electrical and electronics devices according tq
Directive 2002/96/EC. Indicates that the device, accessories and the
packaging must not be disposed as unsorted municipal waste and must be
collected separately at the end of the usage. Please follow Local Ordinances
or Regulations for disposal or contact an authorized representative of the
manufacturer for information concerning the decommissioning of
equipment.

DII Please read the instructions carefully before use.
|

1.3 Parts list

Please check the following table, to see whether all the parts are included in the

| F

d Mounting stainless steel
Grid-tied PV String Inverter | | Wall mounting bracket x1 screws M4x12
x1 x5

User
manual
DC+/DC- Plug connectors Stainless steel anti-collision
including metal terminal bolt Mé6X60 User manual x1
XN x4
www.tommatech.de
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Sensor Clamp(optional) Meter(optional) HJA4 Core Wire Female
X3 X 1 Connector - Screw Crimp x1

Solar Photovoltaic

Wrench x 1 Connector Special ]
Spanner x1 Datalogger (optional) x1

1.4 Product handling requirements

Lift the inverter out of the packaging box and transport it to the designated installation location.

transport

CAUTION:
Improper handling may cause personal injury!

* Arrange an appropriate number of personnel to carry the inverter accordin
its weight, and installation personnel should wear protective equipment such

as anti-impact shoes and gloves.

¢ Placing the inverter directly on a hard ground may cause damage to its me
enclosure. Protective materials such as sponge pad or foam cushion should b
placed underneath the inverter.

* Move the inverter by one or two people or by using a proper transport tool.

* Move the inverter by holding the handles on it. Do not move the inverter by
holding the terminals.

TommaTech GmbH - Garching b. Miinchen / GERMANY
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2. Safety warnings and instructions

Improper use may result in potential electric shock hazards or burns. This manual
contains important instructions that should be followed during installation and mainte-
nance. Please read these instructions carefully before use and keep them for future

2.1 Safety signs

Safety symbols used in this manual, which highlight potential safety risks and important
safety information, are listed as follows:

T4 d>d

Warning:
Warning symbol indicates important safety instructions, which if not correctly
followed, could result in serious injury or death.

Shock Hazard:
Caution, risk of electric shock symbol indicates important safety instructions,
which if not correctly followed, could result in electric shock.

Safety Hint:
Note symbol indicates important safety instructions, which if not correctly
followed, could result in some damage or the destruction of the inverter.

High Temperature Hazard:
Caution, hot surface symbol indicates safety instructions, which if not correctly|
followed, could result in burns.

2.2 Safety instructions

Ve

-~

> BB bbb

N
Warning:

Electrical installation of the inverter must conform to the safety operation rules
of the country or local area.

Warning:
Inverter adopts non-isolated topology structure, hence must insure DC input ar
AC output are electrical isolated before operating the inverter.

Shock Hazard:
Prohibit disassembling inverter case, there existing shock hazard, which may
cause serious injury or death, please ask qualified person to repair.

Shock Hazard:
When PV module is exposed to sunlight, the output will generate DC voltage.
Prohibit touching to avoid shock hazard.

N Shock Hazard:

AY
1

electricity.

High Temperature Hazard:
Local temperature of inverter may exceed 80°C while under operating.
Please do not touch the inverter case.

) While disconnect the input and output of the inverter for maintenance,
~--75min please waits for at least 5 mins until the inverter discharge the remnan

n nye

d
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2.3 Notes for using

The three phase string power inverter is designed and tested under related safety
regulations. It can ensure the personal safety of the user. But as a electric device, it may
cause shock or injury by incorrect operation. Please operate the unit under below

1.

Inverter should be installed and maintained by qualified person under local standard

regulations.

2. Must disconnect the AC side first, then disconnect DC side while doing installation and
maintenance, after that, please wait at least 5 mins to avoid getting shocked.

3. Local temperature of the inverter may exceed 80 °C while under operating.Do not

touch
to avoid getting injured.

4. All electrical installation must be in accord with local electrical standards, and after
obtaining the permission of the local power supply department, the professionals can
connect the inverter to the grid.

5. Please take appropriate anti-static measure.

6. Please install where children can not touch.

7. The steps to start the inverter: 1) switch on the AC side circuit breaker, 2) Switch on the

DC side circuit breaker of the PV panel. 3) Turn on the DC switch of the inverter.

The steps to stop the inverter: 1) switch off the AC side circuit breaker, 2) switch off the DC

side circuit breaker of the PV panel. 3) Turn off the DC switch of the inverter.

8.

Don’ tinsert orremove AC and DC terminals when the inverter is in normal operation.

3. Operation Interface

3.1 Interface View

Normal Alarm

Pic 3.1 Front panel display
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3.2 Status Indicator

There are four LED status indicator lights in the front panel of the inverter. Please see table
3.1 for details.

Indicator status Explanation )
on Inverter detects DC input
@DC -
off Low DC input voltage
° on Grid Connected
AC off Grid Unavailable
on Under normal operating
® NORMAL -
off Stop operating
on Detected faults or report faults
@® ALARM -
L off Under normal operating )

Table 3.1 Status indicator lights
3.3 Buttons

There are four keys in the front panel of the Inverter(from left to right): Esc, Up, Down and
Enter keys. The keypad is used for:

e Scrolling through the displayed options (the Up and Down keys);

e Access to modify the adjustable settings (the Esc and Enter keys).

t Esc 1 Up * Down » Enter

3.4 LCD Display

The two-line Liquid Crystal Display (LCD) is located on the front panel of the Inverter,
which shows the following information:
e Inverter operation status and data;

e Service messages for operator;
e Alarm messages and fault indications.

4. Product installation

4.1 Select installation location

To select a location for the inverter, the following criteria should be considered:
WARNING: Risk of fire

e Do notinstall the inverter in areas containing highly flammable materials or gases.
e Do notinstall the inverter in potentially explosive atmospheres.

e Do notinstall in small closed spaces where air can not circulate freely. To avoid
overheating,

www.tommatech.de
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e Exposure to direct sunlight will increase the operational temperature of the inverter and
may cause output power limiting. It is recommended that inverter installed to avoid direct
sunlight or raining.

e To avoid overheating ambient air temperature must be considered when choosing the
inverter installation location. It is recommended that using a sun shade minimizing direct
sunlight when the ambient air temperature around the unit exceeds 104° F/40°C.

Pic 4.1 Recommended installation place

e Install on a wall or strong structure capable of bearing the weight.

e Install vertically with a maximum incline of +15° . If the mounted inverter is tilted to an
angle greater than the maximum noted, heat dissipation can be inhibited, and may result
in less than expected output power.

e If install more than one inverter, must leave at least 500mm gap between each inverter.
And

two adjacent inverters are also separated by at least 500 mm. And must install the inverter
at the place where children cannot touch. Please see picture 4.3.

e Consider whether the installation environment is helpful to see the inverter LCD display
and

indicator status clearly.

Safety Hint:
Do not place or store any items next to the inverter.
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Pic 4.2 Installation Angle
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Pic 4.3 Installation Gap
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4.2 Installations Tools

Installation tools can refer to the following recommended ones. Also, use other auxiliary
tools on site.

table 4-1 Tool specifica-

s W&l 2|

Protective goggles  Anti-dust mask Earplugs Work gloves Work shoes Utlity Knife Slotted screwdriver

U

Cross screwdriver Percussion drill Pliers Marker Level Rubber hammer  socket wrenches set
Anti-static wrist strap Wire cutter Wire stripper Hydraulic pliers Heat gun Crimping tool4-6mm? Solorwcrzrrlzictor

& a

Multimeter =1100 Vdc RJ45 crimping plier Cleaner Spanner

4.3 Inverter Installation

The inverter is designed according to the wall mounted type installation, please use the
wall mounted (the brick wall of the expansion bolt) when installing.

4 N\

Anchoring

L AN
- = | [ ==
-.. Mounting bracket ——#

= | | ==
_
L
=-. Stainless steel screws @
_ T g
-. Inverter

Pic 4.4 Inverter Installation
- J
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Procedure shows below:

1. Locate on the appropriate wall according to the bolt position on the mounting bracket,

then mark the hole.On the brick wall, the installation must be suitable for the expansion
bolt installation.

—

. I
g g
4-975 — o
I 200 I
301
Pic 4.5 Inverter hanging plate installation
ging p

2. Ensure that the position of the installation holes on the walllis in accordance with the
mounting plate, and the mounting rack is vertically placed.
3. Hang the inverter to the top of the mounting rack and then use the M4 screw in the

accessory to lock inverter heat sink to the hanging plate, to ensure that the inverter will
not

( 1

T

° ° 077 ﬁh

L Pic 4.6 Inverter installation J

e
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5 Electrical Connection
5.1 PV Module Selection:

When selecting proper PV modules, please be sure to consider below parameters:

1) Open circuit Voltage (Voc) of PV modules not exceeds max. PV array open circuit voltage of
inverter.

2) Open circuit Voltage (Voc) of PV modules should be higher than min. start voltage.

3) The PV modules used to connected to this inverter shall be Class A rating certified according

to IEC 61730.
Iverer Meskl Trio %?(stor Trio gb?(stor Trio ;:;(stor Trio g:sistor Trio g:scll(stor
PV Input Voltage 600V (250V~1100V)
PV Array MPPT Voltage Range 200V~1000V
No. of MPP Trackers 2
No. of Strings per MPP Tracker 2+2

5.2 DC input terminal connection

1. Switch the Grid Supply Main Switch(AC)OFF.
2. Switch the DC Isolator OFF.
3. Assemble PV input connector to the inverter.

4 N\
Warning:

When using PV modules, please ensure the PV+ & PV- of solar panel is not
connected to the system ground bar.

array matches the “DC+” and “DC-” symbols.
Warning:

Before connecting inverter, please make sure the PV array open circuit voltags
within the 1100V of the inverter.

S

Safety Hint:
A Before connection, please make sure the polarity of the output voltage of PV

Pic 5.1 DC+ male connector Pic 5.2 DC- female connector
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Safety Hint:
Please use approved DC cable for PV system.
Cross section (mm ?)
Cable type
Range Recommended value
Industry generic PV cable 2.5-4.0 2.5(12AWG)
(model: PV1-F) (12-10AWG)

Table 5.1 DC Cable Specifications
The steps to assemble the DC connectors are listed as follows:
a) Strip off the DC wire about 7mm, disassemble the connector cap nut (see picture 5.3).

4 )

7mm

L Pic 5.3 Disassemble the connector cap nut )

b) Crimping metal terminals with crimping pliers as shown in picture 5.4.

4 2\

A\

L Pic 5.4 Crimp the contact pin to the wire )

c) Insert the contact pin to the top part of the connector and screw up the cap nut to the
top

4 7

Pic 5.5 connector with cap nut screwed on )

www.tommatech.de
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d) Finally insert the DC connector into the positive and negative input of the inverter,-

shown as

Pic 5.6 DC input connection

A

Warning:

Sunlight shines on the panel will generate voltage, high voltage in series may
cause danger to life. Therefore, before connecting the DC input line, the sola
panel needs to be blocked by the opague material and the DC switch shoul
be 'OFF, otherwise, the high voltage of the inverter may lead to life-
threatening conditions.

A

Warning:
Please use its own DC power connector from the inverter accessories. Do not
interconnect the connectors of different manufacturers. Max. DC input curre
should be 20A. if exceeds, it may damage the inverter and it is not covered b
warranty.

5.3 AC input terminal connection

Do not close

the DC switch after the DC terminal is connected.Connect the AC terminal

to the AC side of the inverter, the AC side is equipped with Three phase AC terminals that
can be conveniently connected. Flexible cords are recommended for easy installation.
The are as shown in Table 5.2.

A

Warning:
Prohibit using a single circuit breaker for multiple inverters, prohibit the
connection of load between inverter circuit breakers.

ol

Model Recommend copper cable | AWG | Breaker | Max cable length
Trio Castor 18K 4mm? 10 40A/400V
Qutside cable
Trio Castor 20/22/23K émm? 8 40A/400V (3L+N+PE)20m
Trio Castor 25K 10mn+ 6 60A/400V

Table 5.2 Cable information
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[Twsexis [] S
Pic 5.7 AC cable connection
- J
Warning:
A Be sure that AC power source is disconnected before attempting to wire it to the
unit.

1. Before making Grid port connection, be sure to turn off AC baeaker or disconnector first.

2. Remove insulation sleeve 10mm length, unscrew the bolts, insert the wires according to
polarities indicated on the terminal block and tighten the terminal screws. Make sure the
connection is complete.

3. Then, insert AC output wires according to polarities indicated on the terminal block and tighten
terminal. Be sure to connect corresponding N/L1/L2/L3 and PE wires to related terminals as well.

(as shown in picture 5.7).
4. Make sure the wires are securely connected.

www.tommatech.de
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5.4 The connection of the ground line

Good grounding is good for resisting surge voltage shock and improving EMI perfor-
mance.Therefore, before connecting AC, DC and communication cables, you need to
ground the cable firstly. For a single system, just ground the PE cable. For multiple machine
systems, all PE cables of the inverter need to be connected to the same grounding copper
platoon to ensure the equipotential connection. The installation of the shell ground wire is
shown as picture 5.8. The external protective earthing conductor is made of the same metal

4 N
{
Pic 5.8 The installation of the shell ground wire
. J
Model Wire Size Cable(mm?) Torque value(max)
Trio Castor 18K 10AWG 4mm? 8.5Nm
Trio Castor 20/22/23K 8AWG émm? 8.5Nm
Trio Castor 25K 6AWG 10mm? 12.4Nm

Warning:

Inverter has built-in leakage current detection circuit,The type A RCD can be
connected to the inverter for protection according to the local laws and
regulations.If an external leakage current protection device is connected, its
operating current must be equal to 300 mA or higher, otherwise inverter may

not work properly.

J

TommaTech GmbH - Garching b. Miinchen / GERMANY




5.5 Max. over current protection device

In order to protect the inverter AC connection, itis recommended to install a circuit
breaker to prevent overcurrent. See table 5.3 below.

Inverter Rated output Rated output Current fqr protection
voltage(V) current(A) device(A)
Trio Castor 18K 230 26.1A 40
Trio Castor 20K 230 29A 40
Trio Castor 22K 230 31.9A 40
Trio Castor 23K 230 33.4A 40
Trio Castor 25K 230 36.2A 60

Table 5.3 Recommended current protector specifications

5.6 Inverter monitoring connection

Inverter has the function of wireless remote monitoring. The inverter with Wi-Fi function is
equipped with Wi-Fi Plug to connect the inverter and network. Wi-Fi Plug's operation,
installation, Internet access, APP downloading and other processes are detailed in the

(" 2

=
-
>
o
>
)

GPRS

=\ == (@

WIFI Web Server

Router

Pic 5.9 Internet monitoring solution
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5.7 Installation of datalogger

When installing the WiFi stick, tear off the sealing strip on the inverter. Insert the datalogger
into the interface and fix it with a screw. The configuration of the datalogger needs to be
performed after various electrical connections have been completed and the inverter DC
power on. When the inverter is on the DC power, it is determined whether the datalogger is
normally electrified (The LED light shines out of the shell).

4 N\

~ ™

Bore . e
dr o
5.
U 0)s|9]7}
6860006085 P
0000000080

Pic 5.10 Datalogger installation diagram
\ J

5.8 Configuration of datalogger
For the configuration of datalogger, please refer to illustrations of the datalogger.
6. Startup and Shutdown

Before starting the inverter, make sure that the inverter can meet the following conditions,
otherwise it may result in fire or damage to the inverter. In this case, we do not undertake
any responsibility. At the same time, to optimize the system configuration, it is recommended
that the two inputs be connected to the same number of photovoltaic modules.

a). The maximum open circuit voltage of each set of photovoltaic modules shall not exceed
1100Vdc under any conditions.

b). Each input of the inverter better use the same type of photovoltaic module in series.

c). Total output power of PV shall not exceed the maximum input power of inverter, each
photovoltaic modules shall not exceed the rated power of each channel.
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6.1 Start up the inverter
When starting up the three phase string inverter, should fellow steps below:
1. Starting switch on the AC breaker.

2. Turn on the DC switch of the photovoltaic module, and if the panel provides sufficient
starting voltage and power, the inverter will start.

3. The inverter will first check the internal parameters and the grid parameters, while the
liquid crystal will show that the inverter is self-checking.

4. If the parameter is within acceptable range, the inverter will generate energy.
NORMAL indicator light is on.

6.2 Inverter Shutdown
Must follow below steps while shutting down the inverter:
1. Switch off the AC breaker.

2. Wait for 30 seconds, turn off the DC switch (if any), or simply disconnect the DC input
connector. The inverter will close the LCD and all LED within two minutes.

6.3 Anti-PID Function(optional)

Inverter

PV-

m|

PID

LI-LoLT=
?

|T
1.
The Anti-PID module repairs the PID effect of the PV module at night.The PID module always

runs when connected to AC.
If maintenance is required and turn off the AC switch can disable the Anti-PID function.

Warning:

The PID functionality is automatic.When the DC bus voltage is below 50VDC, the PID module

will create 450VDC between the PV and ground.No control and equipment are required.
c Warning:

If you need to maintain the inverter, Please turn off the AC switch first,then turn off the DC switgh,
and wait 5 minutes before you do other operations.

www.tommatech.de
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6.4 LCD night power supply(Optional)

This function need adding night power PCB board which using AC power to supply the LCD
screen and data logger,then the inverter can upload consumption power data to the
cloud platform during night. This feature is optional.

6.5 Three phase unbalanced load function(Optional)

A string inverter with this function can be applied to environments where the load on each
phase are not equal, such as when the loads carried by L1 and L2 are equal and the loads
carried by L3 are not equal, or when the loads carried by all three phases of L1, L2, and L3
are not equal, the inverter can still work normally. And the LCD options when using this
function to connect to an electric meter will be different (see 8.6). This function requires to
change the internal circuit board and software program, and is not applicable to conven-

7. Zero-export function via energy meter

There're several usable models of smart meters for this series inverter.Pic 7.6,7.8,7.14,7.16is CT
Type meters,this Type meter can measure large current on each phase.For exam-
ple,SDM630MCT 40mA (grid each phase current < 200A),DTSU666 250A/50mA (grid each
phase current < 250A).If your local current is big,please buy CT type meter. First model is
Eastron SDMé30-Modbus V2 which is able to measure the Max. 100A current directly, More
details please refer to Pic7.1 & 7.4. For the Eastron SDMé630 MCT 40mA, it needs external CT

with a 40mA secondary output current. More details about the Eastron SDMé630 MCT, please
refer toPic 7.5 & 7.8. Also, the CHINT meter DTSU666 5(80) A is also supported, it can measure
the Max. 80A current directly. More usable models of DTSU666 series , please refer to Pic 7.9 -
7.16.Suggest purchasing smart meters from inverter distributors.

When you are reading this, we believe that you have completed the connection according to
the requirements of chapter 5, if you have been running your inverter at this time, and you
want to use the zero-export function, please turn off AC and DC switch of the inverter, and
wait for 5 minutes until the inverter completely discharged.Please follow below Picture 7.1

to connect the energy meter.

For system wiring diagram, the red line refers to L line (L1, L2, L3), the black line refers to the
neutral line (N). Connecting energy meter RS485 cable to inverter's RS485 port. It's recommended
to install an AC switch between the inverter and the utility grid, the specs of the AC switch are
determined by the power of load.

If there is no integrated DC switch inside the inverter you purchased, we commend you to
connect the DC switch. The voltage and current of the switch depend on the PV array you acces
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= Gird Load
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5 6 7 8
RS485B RS485A GND
Eastron SDMé630-Modbus V2
L Pic 7.1 Eastron meter )
Inverter
Solar Panel array
@@ URD0000GY
000000000
BODODNO00R _—
AC Breaker
\ RS 485 A
94 1O et ploldl -
O O connector I
N\ Family load
! 4 4858
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RS 485 -}
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] RS485 Communication _
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Pic 7.2 Connection diagram of Eastron meter Grid
Warning:
In final installation, brecker certified according to IEC 60947-1 and IEC 60947-2 shall be installed
with the equipment.
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7.1 Multiple strings and parallel connection meters

This application is that when the string inverters work in parallel, there is only one power grid

and one load, and only one meter can be connected to prevent reverse current, so only this
many-to-one anti-reverse current connection can be connected.

If there’s several inverters in a plant, also it can use 1pcs meter to realize zero export function.
For example,if there’s 3pcs inverter in the system with 1pcs meter.We need to setup 1pcs
inverter as the master and others setup as slaves. And, all of them need to connect to the meter
via RS485. Below is the system diagram and configuration of the system.

Pic 7.17 Meter function
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Name Description Range
AVG: Average power of three phase is zero exporfed.
MIN: Phase with minimum load power is zero
Bxp_Mode exported, while the other two phase may be AVG/MIN
in purchase mode.
CT Ratio CT rqho of power grid side meter when extern CT g 1-1000
applied.
Manufacturer of the grid side meter. Modbus AUTO/CHINT/
MFR Address of it should be set as 01. EASTRON
Percentage of the Feed in power exported to the
Feedin g e P P 0-110%
Parallel mode. Set one inverter as Master, others
! OFF/Maste
Shunt are Slave. ONLY need to set the master, Slave will S/Iove '/
follow the settings in the master.
ShuntQTY Number of inverters in parallel 1-16
Generator DG side meter function Enable/Disable ON/OFF
CT ratio of power DG side meter when extern CT i
G.CT applied. 1-1000
Manufacturer of the DG side meter. Modbus AUTO/CHINT/
G.MFR Address of it should be set as 02. EASTRON
G.Cap Capacity of the DG. 1-999kW

Note: select Meter option in Run Param and long press ENTER button to enter this
Meter Setting page.
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7.2 Use of zero-export function

When the connection is completed, the following steps should be refered to use this
function:

1. Turn on the AC switch.
2. Turn on the DC switch, waiting for the inverter's LCD is turned on.
3. Press Enter button on the LCD panel in the main interface into the menu options, select

[parameter setting] to enter setup submenu, and then select [running parameters] as
shown

in picture 7.34, at this time please input the default password 1234 through pressing the

Pic 7.34 Parameter setting Pic 7.35 Meter switch

4. Operate the button [up down], move setting cursor to energy meter and press the button
[enter]. At this time you can turn on or turn off the energy meter by choosing [up down]
button, please press [enter] button to confirm when setting done.

5. Move the cursor to [OK], press [enter] to save the settings and exit the running parameters
page, otherwise the settings are invalid.

6. If set up successfully, you can return to the menu i