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1. HEIR Overview

AP T R FTCLCIRBHEAT IR 2 7 A7 BFOCIRAL R I 223 . 4E A%
AR R . R AT AR AR o Ll 2 e AR 2 B LA (I
6% 5 B TR A UL o AR SRAF AL A ] i) RS BBk 28 3w R B B 0 1) 3 oR 3
B

This manual contains information on the installation, maintenance, and safe
operation of PV modules produced by TCL Photovoltaic Technology Co., Ltd. Read

and try to understand this note before installation. Professional installers are required
to follow the instructions in the manual when installing the modules. If there is any

problem please contact our sales department for help.

FE BRI GIR RGN, 2 75 B NGE R GUAE N UM #5122
Ko VH2ERE T LA S A

Before installing solar PV system, the installers need to familiarize with the
requirements of mechanical and electrical aspects. Please keep this manual for later

use.

2. %3 BB Disclaimer Notices

O A, BRI TCL APV Sl th A = AR, Bk, TCL A&{HE
A de . BAE . ERAYES B RAET I 33 D St
%

The installation, operation and use of TCL series modules are beyond TCL’s
control. Thereby, TCL does not undertake any loss, damage, injury and

consequent costs caused by improper installation, operation, use and
maintenance.

O TCL AKX E IR LA, 2 =T RIS CAR™ dh il RN STE

TCL does not undertake any responsibilities for the violation of patent, third-
party rights and other uses of PV products.
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O B BRAARERME T L Al 8L FIBUSAE T2 2

Any modification towards any patent or patent right is not allowable if there is no
authorization.

O ARTMET TCL HIRHE SR FERIZLS . B R ALHH ™ i AR 1 IX Lo (5 B AN
WA AT AT PRILE o
This manual is made based on TCL’s technology and reliable experience, but the
information and recommendations including product specifications do not
constitute any warranty.

O TCL REAMCETM, FifE R, HARMEEE ™ s A e 7 e firisE
o

TCL keeps the rights of changing manuals, product information, technical
specifications and product data without prior notice.

3. &Z4&R5YE Safety Precautions

O KRR ARG E L BARFIRIR, 22T b N L iAT

The installation of solar photovoltaic systems requires professional skills and
knowledge, thus the installation must be carried out by professionals.

O A AR S R T RE S AR K S AT RUSE,  E AR (LA BRI fi e g DU

In the process of installation, the installers assumes the risk of injuries, including
but not limited to the risk of electric shock.

O HBRGEAES HOUTRIRAR, AL 4 KT 30V MBI K. #%
fish 30V B B v A ELIAL H A AR TR AE XU

When exposed to direct sunlight, a single module may produce more than 30V
DC voltage. The exposure with 30V or higher DC voltage has potential risks.

& YT EURE R R FR AE DO T ROGRAAT BB, WRE AR IR, XA
AT BEIE e, IR K R B 5 R B 1.
The electric arcs may occur when disconnecting or linking the photovoltaic

modules exposed to the sunlight. This arc may cause burns, a fire or other
problems.
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Do not disconnect the linking between the modules or between the modules and
inverters in case of the load.

O LRI AT CRE R R E R L AE . HAFN Tt BRI, A
HEEAMAET . & BB SO AT H I RGO Bl 3 E 1M DT

The photovoltaic modules could convert the power energy into DC power. The
modules could be applied for the ground, roofs, vehicles or boat and other
outdoor environment. It is system designer and installers’ responsibility to
reasonably design the support structure.

O ABAEIRMRAN T, A ER BRI E B A EA

Do not disassemble the modules or remove other attached brands or parts.

O ANEAEAAR) BT R IR ECE IR

Do not spray or glue on the upper and lower surfaces of the modules.

O AERIH Bt s H e TBOR B e NS IR R RO B 4HAF .

Do not use the mirror or other magnifying glass equipment to concentrate the
sunlight artificially to the modules.

O MERFERGHINAR, FEESF A RIMYT, XSO EZIE L E . BEK]
I i 5 23R4t L VF AT IE
It needs to comply with all the local, regional and national laws and obtain a
construction permit when necessary in the process of installing the system.

ORISR AR R, 7 EAR KR LEIE B R S

It needs to keep the children away from the system when transporting and
installing mechanical and electrical components.

O MEZBHERBIR RGN i, AEMBEmadE, &%, H, &,
B B EE T
Do not wear metal rings, watch straps, ear, nose, lip rings or other metal parts
when installing or inspecting the photovoltaic system.



TCL

’

O AR TR ERHIAE T,

The qualified insulating tools are the only choice for the electrical installation
work.

-~

" Al

O EMNARGHMEH P ITE eI e e, ORRLEMEg, ERa
fF, FEHERIEE, WARES, E AR TE F R AR

Comply with the safety requirements of all other modules used in the system,
including wiring lines and cables, connection devices, charging controllers,
inverters, batteries and rechargeable batteries.

O RAMEHES KRR RGN s, ERSF, SBASER. R
ENR ARG TR e R — A5 2L, A e REE S i 25 )
— RS A

Use the equipment suitable for solar power system, connection device, wiring
lines and support frame only. In a particular photovoltaic system, use a type of
module as much as possible and use the same type of the module in the same PV
array only. Each input voltage of the same tracking system of each inverter must
be equal and the same type of modules must be used.
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&

HAE TSRS (-40°C~+85°C) Hulsfdi FH, & id H TAERE N (-
20°C~+50°C) .

The component is applicable to the ambient temperature (-40 °C to +85 °C). The
recommended operating temperature is (-20 °C to +50 °C).

748 K fEFFE. Unpacking and Storage

FEUSBTIN, NS B A AT B SL R S SR T I B MR AR AR R 4 i
WA AR AT AR

When receiving the goods, you should check whether the goods delivered are
indeed ordered goods: the outside of each box are marked with the product name,
packaging box number, module barcode.

BURAANAFAEAE T TR, 38 G FH G B AR .

The packaging carton should be stored in a clean, dry area, away from direct
sunlight and moisture.

28, TERRRFANT, JUHR R RIERAL TR TH. RSk
AN, JERRAL AT RER R, A R M4 AL JE th 4L 0T

At the installation site, pay attention to keep clean and dry for the components,
especially the electrical connections. If the connector cable is wet, the
connections may be corroded, and the components that be corroded at any
connections should not be used.

IRFERL I AE B E S, T E— R, DB IR BRI H AR
M o

If the tray is temporarily stored outside, please put a protective cover to prevent it
from being directly affected by the weather.

TN TAEN G —FFE, BUH AR 55 AT, 25 bl i R 4
I LA 2 G s AL
Two staff members are required to unpack the packaging carton. Be sure to use

both hands when removing the modules. Do not carry the modules through the
wires and junction boxes.
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¥ sf/Requirement

MODULE SHOULD BE
HANDLED BY 2 PERSONS

O MU A FmI AN ZERI A A

If the modules needed to be temporarily stored outside, please protect the edge of
the module well.

& BEIATAT IR O N AR Ll ST e E AT AE

It is forbidden to stand or walk on modules in any case.

O BRI BB A AL b

It is forbidden to drop or stack items on the modules.

5. 3I&%M Environment Conditions

O MR AE R PR R 22 g% 25 FE D

The modules can be installed in the following environment for more than 25
years

P IEIEE Ambient temperature: -40°Cto +85°C

iz471 Z Operating Temperature: -40°Cto +85°C

TR Storage Temperature: -20°Cto +85°C

¥ ¥ Humidity: <85%RH
*E R Note:

“BRITIEXS THK SR, REGEEA T ML, SEARKSE
AR Ay 8 RE
The installation method is very important for the mechanical load. Failure to

follow the installation of this manual will result in different snow pressure and
wind pressure load capacity.
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6.

-G U T T A DR B T AT B AR
The system builder needs to ensure that the installation is in accordance with
local laws and regulations.

PR Z3E Mechanical Installation

6.1 &t Site Selection

O AEACLE X LA b T 1A R 1T £ AE P 2 0 X A AR e T g b AR IR

T 45 1R 47K BH e 2 7 1) 1 BN R tE

In north latitude area it is best to face south for the module, while in south latitude
area, it is best to face north. It is best that the front of the module is perpendicular
to the direction of the midday sun light.

[ %8 SO 22, AT B2 AE — D ey, 7T U OR R BE A SRR FH
Joo WRIEATIRHEEH, FA 52 L AR, W RE. B
I 55 i ZEAR Y s O, 3 AR AR AR AR

Fix bracket installation, the module is recommended to be installed at an
optimum angle of inclination for maximum capture of sunlight. According to the
right hand helical law, basically the same latitude as the installation site, facing
the equator. The design must be based on local conditions and choose the best
inclination.

PRER SO 222, 222 ) SNFI RN R B AR A 225% 2 7, Rk 25155 %
A i, BRI AR SOAT [ € 1 22 e i, A ST R RS, T A R ER
K BH I 11 AR TR PE 4 30

Track bracket installation, installation methods are also two kinds of block and
bolt installation, specific installation methods refer to the installation instructions,
at this time the module does not have a fixed installation inclination, nor will it
face the equator, but the angle of tracking the sun from east to west.

A J TH 22 e K BH BE FRLI AL AR I, 550 78 2 U 30 25 AR B RE LR 51 22
[ R FE— S22 4 AR X3 KA R 51 22 W) A — 5 1) 22 4B, 7
TR B R A BEATIS B, Al AN ZE {2

When installing solar modules on the roof, be sure to maintain a safe working
area between the edge of the roof and the solar arrays. There must be a certain
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safety distance between arrays of large power stations in order to facilitate the
cleaning, inspection, and maintenance of the modules inside the array.

O AR ERAE DA LSS o N AL B, IR RAEL EHAY 9: 00 ] 15:
00 AREMIET -

The components shall be installed in a position with full sunlight and shall not be
covered from 9:00 to 15:00 on the winter solstice

O HHAFASREAE AL BCE A7 ORI e 26 B Hh R BT S A

The modules can not be used in the vicinity of the equipment or place where the
flammable gas is generated or stored.

O HAEANRE 2T RIS A 52 S B 3 B AR BRI A XS, AR R~ Tk
PR, A,

The modules can not be installed in the environmental area where module defects
are caused by various chemical reactions, such as acid rain, alkaline gas, salt mist,
etc.

O AR LR M A RN ARG R A XA, nm s B2ss, 4
PR A B S e T R — W% RS, 2 AP R ARYE = T FE AR T
IE o

The modules can not be installed in the environmental area that exceeds the
maximum system voltage of the modules, such as high-voltage power lines. The
module’s position should be maintained at a safe distance from the high-voltage
power while the safe distance is determined by the high voltage level.

O HEFE R A, FREM S R A A . (I SR
IRFF—EHIER R, @A B0 B2 P A 5D
If the modules are to be installed on the floor of a dwelling, local regulations such

as fences should be complied with (the fences should be kept at a certain distance
from the array to avoid shading impact of the fence on the array).

O ABZIR AR 22 A PT REIR N K A B 61 % 2 T I /K 2R BB ER A B

Do not install the PV modules in places that may be immersed in water or
continuously exposed to sprinklers or fountains.
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6.2 ZEE T BIEFE Mounting Bracket Options
O FESCEE B SRR, JEBERENE 2K 57 2 T Hb R S5 O 1) SO RN 2 A 2 3
4514

When installing the modules on the bracket, the pillar and module installation
structure should be chosen those can withstand the local expected earthquake
level.

O ORGP . B PURANR AR A

The bracket structure must be made of a durable, anti-corrosion, anti-ultraviolet
materials.

6.3 24223 Module Installation

O WHENPAFIUEAL, SO TRERA, 2IERZIR, Sk
BB, SRR, AR e, AR PR L )
EAR AL

When carrying the modules, two hands are required to grasp the modules and
keep a level of stability. It is forbidden to shake severely, carry the module by one
person, drag the module, pull the connecting lines of junction box and handle two
and more modules.

O EAMFRBCE TR R b, R IR AR, AR R B it
Iffi o

Place the modules on a flat ground, place the cardboard in the bottom and the
glass surface is forbidden to directly touch the ground.

O HABCE BTN S ZEHESCRY), BRI, ARRMEE AR BT

When the module is placed on the ground, it is forbidden to stack debris, step on,
sit down and have other actions that may cause deformation for the module.

O AR AR IRBREEAAM, 2RISR At A

Do not step on the module during installation. Do not drag the module on the
bracket.

O ULHTE RIS T 2R, TR BB 0 5 3 LR 2 SRR
S TR
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When the modules is installed on buildings or roofs, it needs to ensure that they
are securely fastened and will not be damaged by strong wind or snow.

O AR T EERA ORIE XA DL A PR R

Ensure that the back of the modules good ventilation for cooling the modules.

O RTINS, BRI EE. oh, 2 [ 4L o 2
FIEN R TLAUE 2R, DB RN

When installing the modules on the roofs, make sure the roof structure is suitable.
In addition, the roofs must be properly sealed to prevent leakage.

O AR SRS T B 1 2 ) ) S B R D PR R 115 220K R HoA %
B, Rl REFSNR K S I PR A o

The gap between the module frame and the wall or roof should be at least
115mm. If there are other installation methods, it may affect the assessment of
fire rating.

& IR /INE]EE Y 10 20K

The spacing between two modules should be at least 10mm.

& w2 BT A REH ZE A MK AL

The installation can not block the module’ drain hole.

6.4 ZIEH A, Installation Method

KRN AR 2R T KRS, KA FA TR R B 2R B A
ARG 2238, HLas s M 22 etk i B R 2R HEE A 4
B NARTERR, 3T I R . AL AT —.

All installation methods described here are for reference only, and our company
is not responsible for providing relevant installation parts. The design, installation,
mechanical load and safety of module system must be completed by professional

system installers or experienced personnel.

10
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6.4.13% B35 Fixture installation

FKRAFEELDS3Imm

N Wl L ] - “if
Jl 'L‘] \ it i
L Izl
EMEIHOITER : [
KEZEP40mm - -
e BB HNE >
=pE@Smm g
KA AR A KB 21 Hor il
Figure A Fixture of module Figure B Module fixture example

VERZET Cautions
& HIREAM RS SRR G E N R AT 24
Please select an appropriate fixture for installation according to the aluminum

alloy frame of the component

& AHEALNE I H R UGH A2 LR 2SR

Module with frame fixtures meet the following requirements

JEREE: >3 mm KA >40 mm M. BE4E
thickness: >3 mm Length :>40 mm Material: Aluminum alloy
1242 M8 I 16-20 N.m

Bolts: M8 Tightening torque: 16-20 N.m

& CREARTAERAETEAR, 3 SN H N Gl £ it s SR 54
PEART SO RO, By BRI A FKSLAN AT e e FL g
The fixture can not deform the module; the installation guide rail and fixture
should avoid blocking the cells; the contact surface between the fixture and the

frame must be smooth to prevent the frame damage from damaging the modules;

the drainage hole should not be blocked by the fixture.

11
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6.4.2 wIEFL&EE Installation holes

At N8/M6 /NS A Ll

HEREEI Cautions
& AN L, BAMEEE TR,

Use the mounting hole on the back of the module to fix the module on the

bracket.

& R BEALIRN 220 FL2 22 B . RREATER By B0 2 DA R 2K
You are advised to use mounting holes 1 and 2 to install bolts, nuts, and
washers
M AEEN
Material: Stainless steel
FOPAIKE: M8
Dimensions and lengths: M8
30mmys FEUAE AR IR RE L<<20mmK 2 B [ F

For 30mm height frame components, fastening L<<20mm is recommended

% J15E: 16-20 N.m
Tightening torque: 16-20 N.m

& [ RBEAL3 R ke . SR EEAIER A O A LA ER

12
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Using mounting holes 3 Bolts, nuts, and washers must meet the following
requirements

MR AN

Material: Stainless steel

JOFAIKEE: M6

Dimensions and lengths: M6

30mm s BEAHELH AR i L #E L<<20mmKJiE S5 A 1

For 30mm height frame components, fastening L<<20mm is recommended
HE S35 8-12N.m

Tightening torque: 8-12 N.m

6.5 223 mATE PiEH Installation Point Location Description

IEH 7K BB B & T KB - A5 AL TR 32 B B K 3T
2400pa (FH4TFKXUE) , IETHZASZ 5 KE T 2400pa (FHS T HE)D
The normal level load design is suitable for most environments: the maximum
load on the back of the module is 2400 pa( equivalent to wind pressure) and the

maximum load on the front is 2400 pa( equivalent to wind pressure).

Bom BT Ot E TR 2 M A (oA RESE) - AR AR
K AT A 2400pa CFHS T XKD, IETHIZR 32 oK 3 1a7 /y 5400pa (A
ATREMFE) o SFEARPRESE. R EE H 7T LSRG ANF
B AT AR T o

The higher load design is suitable for harsh environmental conditions (such as
storm, heavy snow, etc.): the maximum load on the back of the module is 2400
pa( equivalent to wind pressure), and the maximum load on the front is 5400

pa( equivalent to wind pressure and snow pressure). Different load bearing can

be obtained by selecting different fixture quantity, size and installation range.

13
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6.5.1 L B3N E Fixture InstallationPosition

A

- -
. |
s |

nf )

K C Wmkided fgdE kil
FigureC Vertical long side of beam

AHEXUIB LA R RS2 (R 38 5 0 2K

The load strength of module with frame is shown in the table below (L is the length of

KD DY riddid s MR rirkia
FigureD Parallel long side of beam

the module)
C =TT Figure st e
o LAY B D REHR
AHES CVertical long side of beam | . "0 e of
Module (250mm <A<350mm) gure > d

beam (150mm=A=<250mm)

TCL-MRxxxDH182-54NT

+5400/-2400

+2400/-2400

6.5.2 T A B Installation Position
HAEX IS ] 22 B FL 2 B S R, BN R T A, REEH
AR Bz B 7L 1 Bl e fL 2 BEATEE .

If you use mounting holes to install components, mounting rails cross the long frame,
select either mounting holes 1 or 2 based on the applicable version, or both.

|

L3
THAL2

e fl ]
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TR 223 Ty AT AR S R AT SRR

The load strength to be sustained is as follows:

==

i
]
B
L
L
E\
5
L
L
L
L
L
I
L
L
L
L
||
L
=
=

K E 24 fl 1 2% KIF 22364l 2 23
Figure E Mounting hole 1 Installation Figure F Mounting hole 1 Installation
ERFEAR FRETR
AMEs Figure E Installation | Figure F
Module mode Installation mode
TCL-MRxxxDH182-54NT +2400/-2400 +5400/-2400

7. H5%23 Electrical Installation

7.1 ## Grounding Connection

& T HIRBHBEG R AU HE R 2238 S QR A IR A S A (L S SRR ) Bl it
IS IUREE IR R 3t

& All solar pv module frames and mounting brackets must be aligned in
accordance with the corresponding National Electrical Code or local electrical
code regulations .

& SRR EHEIEMH4-14mm2 1S4 (AWG 6-12) 1E N S48, Ak AL

L
BA EbmiRe — 7. Bt S Aumid Sl iR AR B O . BT )
R RE .

€ You are advised to use a 4-14mm2 copper conductor (AWG 6-12) as the

grounding conductor. The ground hole of the component is marked with

15
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(;—L— P

.The ground wire must also be connected to the ground through a

suitable ground electrode. All conductive connections must be securely
connected .

B ALAE GRS & G0 tE b, BEAR 4. 2mm, A5 F B HE B A SC T
PEHEEFRBHBEGAR AT R B HE R e A e 31 KM, WU FIM4 x 12mm )
PIE IR E A M4 HIREE, BRI LTI, XPRREMR ORI A FE . 15
A LAFETCL™ AR b T EVEAR 0™ i B AL BCE:, RO AL &, Hestb il i S FH 41 0
N4 -8N-m.

the diameter of the ground hole is 4.2mm on the aluminum alloy frame at the rear
of the photovoltaic module. Connect the ground cable and related accessories to
the aluminum alloy frame of the solar photovoltaic module and connect the
ground cable to the ground. It is recommended to use M4 x 12mm ground bolt
with M4 nut, star washer and flat washer. This ensures that the component is
securely grounded. You can learn about the number, size and position of the
grounding holes in detail on the Product drawings of TCL. The torsional torque

for grounding fixation is 4-8N m.

RIUAE

IR IE
LR — :

BB
L L mmagg

vl

5 ; 1
J r—m§x (
Mﬂ%£/%59¥»@ R

B 1A T et LR AT Bestu A, st ] DL HI DL 77 SR EA T He

In addition to using the ground hole for grounding, you can also use the following
methods for grounding

A5 FH R A Y 10 22 3 FL
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€ Use unused mounting holes for grounding

& AT R ES A E ANE R R T 20, B DGR AR < T HE Y R
fioh R L S I AR TR I B AR SR 2 o AR A e i e B 55 At 58 =07 gt e
BRI, 7O R LA B R TR, I HOE I AER P i, AR 7
TR AT RS B A R A P .

€ Other special grounding devices No matter which grounding method is adopted,
all grounding electrical contacts with the aluminum alloy frame of the
PHOTOVOLTAIC module need to penetrate the anodized coating of the
aluminum frame. When grounding a third-party grounding device, such as a
dedicated grounding device, ensure that the device is reliable and professionally
certified. When installing the device, comply with the manufacturer's

regulations.

7.2 WK, WK, S5HEHEFR Test.Debugging and Troubleshooting

O HRIRAMER B AR GAT NN, AT R (HES fluke 170 & 518k DC
TR UL E] 1500V (877 R )R & e BRAL AR I i L T o 0 B B 56
TEANAE T A R RS Ao SRS A i SR A A A3 AR 15 I 5 g 10
SE LT .

The serial modules are connected to the test before the system. Use digital
multimeter (recommended Fluke 170 series or digital multimeter which DC range
can reach 1500V) to check open-circuit voltage of the series modules. The
measurement value should be equal to the sum of the open-circuit voltage of a
single module and you will find the rated voltage in the technical specification of
the type module you are using.

O AR R REHRER . E 0 IR H AR A S AR R . X SRR IR
F AR AF I B T RO BRARG, e P A e P b I T ey e R 2 i
JIH) o AR AL R 3 A H T s R AN I B i AR SRR S Y

Low voltage troubleshooting. Identify the normal low voltage and fault low
voltage. The normal low voltage mentioned here refers to the decrease of the
open circuit voltage of the module caused by the temperature increase of the solar
cell or the decrease of the irradiance. Fault Low voltage is usually caused by
improper terminal connection or bypass diode damage.

17
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7.3 PHEE —IREF 28 S ¥ EHEE: Blocking Diode and Bypass

Diode Troubleshooting

O PHZE “WRE REVSCE LR BcAT PR AR BN BHLLE IR AN B FER [ LA . dn 2R
A e s A, TR P28 AR . R T RS Sl %
MV R o

Blocking diodes could prevent current from flowing from the battery to the
module when the module is not generating current. If you do not use the charge
controller, it is recommended to use blocking diodes. About charge controller,
please consult a professional dealer.

O ARG, HAMFN B SOR T E M B A D NI, SRR
PR, SFECRME I BRI AR 55 AR R BLER
PANFAS IR = 0 S A R o P B0 DR KT 86 BL AR
TR R P AR B T 55 S .

In the system, hot spot effect occurs when part of the module is blocked and other
parts are exposed to the sunshine and thereby lead to overheat of the battery and
damage the module. Using bypass diodes in the module protects the module from
being affected by this excessive reverse current. All modules those rated power
are more than 55 watts have a bypass diode integrated in the junction box.

7.4 FFMES KRSt On-grid Electrical System

O E—MHRKHBERF T REMAMFERALL, AFRREE (N <V
(max) /[Voc(atSTC)]. V (max) NHM R KRG HIE, Voc(atSTC) N4
HERRFRIRAS T I B L

Try to use the same components in a photovoltaic power generation system, the
number of modules in series (N) <V (max) /[Voc(atSTC)].V (Max) is the
maximum system voltage of the component, and Voc(atSTC) is the open-circuit
voltage under the nominal state of the component.

O U IR, R IFEEBOGIREES, IR A T B B e A 1
o RAAEARIEE, B RS A A R A
Several modules in series, and then form a PV array in parallel, which is
particularly suitable for high voltage situations. If the modules are connected in

series, the total voltage is equal to the sum of the voltages of the individual
modules.
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In the case of using high current, you can put several PV modules in parallel, the
total current is equal to the sum of the current of each module.

O MR TRERE RS, HI T ARG AUERE . BBIZRT . KA
FEZHHEFEES MR IR

The module can provide prefabricated connectors for system's electrical
connections. As for cable size, type and temperature and other parameters’
choice, please refer to the relevant rules.

O FLE R AE R AR A/ N 2T A R R GURE IS L 75 I L B 2 AT 12
Ao DY RIS K 4t A BESR R s !

The cable cross-section surface and connector’s size must meet the maximum
system short-circuit current, otherwise the cables and connectors will overheat
because of excessive current and has the danger of burning!

O A KR RGN 2R H QR dr, BIELEGTEMAGE
LRI A I B DR T YRS

Protect yourself from electric shock when debugging or repairing the solar
system. Wear protective gloves and insulated shoes and other protective
equipment. Use special electrician tools for repairs.

8. 43 Maintenance

& NTRIEH BB I RE, TCL 1252 LU e 15 it -

To ensure the best performance of the solar panels, TCL provide the following
maintenance measures.

O N R B I A HL D R AR B TR I AT FE AR i

The solar panel should be cleaned in the morning or evening when the power is
low or no power is processing.

O LERHE VR BRI, I PR N A ATS KB R e, W A
RSB, UIAS R A YR S AT 1) e 35 77 o
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TCL

Cleaning the glass surface when necessary through clean water and soft objects.
The neutral detergent should be used for cleaning while the acidic or alkaline or
abrasive detergent is forbidden.

O AE TN R RAUN AR B AR A% A LA B A W AN AT IR L, AT
YR i 0] B g BEAT R A B DR A 1) 8 JS PR R AT IR FL

In case of rainy weather, do not deliver the electricity if the inverter or other
electrical equipment is power off. It is better to check and ensure that there is no
problem in the lines before sending the electricity.

O IFVE RN AN R R KARHEAT PP, DA S BT S AR R e T g i
RAEIK BB

When cleaning, the solar panel can not be washed with a high-pressure water gun
for avoiding line leakage caused by excessive pressure in the connection place of
the solar panel.

O BN AT —IRHUAT 83 A0 2, W DR T T 7 SO T e

Conduct a mechanical and electrical inspection for every six months and ensure
that the surface is clean and the connection is reliable.

O WA E R EHOHI, WER)] FKEE LR TR,

If any other abnormal situation occurs, please consult factory or experienced
engineer.

O EE, BT ARGMEHMPAA AT, WSOR, FEREHa . WA, mihsk
FIZED Ui ]

Observe the maintenance instructions for all parts used in the system, such as
bracket, charge controller, inverter, solar cell, etc.
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1 Notes on this Manual

1.1 General Notes

TCL inverter is a transformerless solar inverter with two independent MPP trackers. It converts
the direct current (DC) from a photovoltaic (PV) array to grid-compliant alternating current (AC)

and feeds it into the grid.

1.2 Area of validity

This manual describes the mounting, installation, commissioning and maintenance of the
following inverters:

. TCL-GS3K-G1

. TCL-GS3.6K-G1

. TCL-GS4K-G1

. TCL-GS5K-G1

. TCL-GS6K-G1

Observe all documentation that accompanies the inverter. Keep them in a convenient place and

available at all times.

1.3 Target group

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. Installation personnel should also be familiar

with local requirements, rules and regulations.

Qualified persons must have the following skills:

e  Knowledge of how an inverter works and is operated

e  Training in how to deal with the dangers and risks associated with installing, repairing and
using electrical devices and installations

e  Training in the installation and commissioning of electrical devices

e  Knowledge of all applicable laws, standards and directives

e  Knowledge of and compliance with this document and all safety information

1.4 Symbols used in this manual

Safety instructions will be highlighted with the following symbols:
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A DANGER

DANGER indicates a hazardous situation which, if not be avoided, will result in death or

serious injury.

WARNING indicates a hazardous situation which, if not be avoided, can result in death or

serious injury.

A CAUTION

CAUTION indicates a hazardous situation which, if not be avoided, can result in minor or

moderate injury.

~ NOTICE

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

i

INFORMATION that is important for a specific topic or goal, but is not safety-relevant.
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2 Safety

2.1Intended use

The inverter converts the direct current from PV array into grid-compliant alternating
current.

The inverter is suitable for indoor and outdoor use.

The inverter must only be operated with PV arrays (PV modules and cabling) of protection
class Il, in accordance with IEC 61730, application class A. Do not connect any sources of
energy other than PV modules to the inverter.

PV modules with a high capacitance to ground must only be used if their coupling
capacitance is less than 1.0pF.

When the PV modules are exposed to sunlight, a DC voltage is supplied to the inverter.
When designing the PV system, ensure that the values comply with the permitted operating
range of all components at all times.

The product must only be used in countries for which it is approved or released by TCL and
the grid operator.

Use this product only in accordance with the information provided in this documentation
and with the locally applicable standards and directives. Any other application may cause
personal injury or property damage.

The type label must remain permanently attached to the product.

2.2 Important safety information

A DANGER

Danger to life due to electric shock when live components or cables are touched

All work on the inverter must only be carried out by qualified personnel who have read
and fully understood all safety information contained in this manual.
Do not open the product.

Children must be supervised to ensure that they do not play with this device.
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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 burns.

e Do not touch non-insulated cable ends.

e Do not touch the DC conductors.

e Do not touch any live components of the inverter.

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

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

e  Prior to performing any work on the inverter, disconnect it from all voltage sources as
described in this document(see Section 9 "Disconnecting the Inverter from Voltage

Sources").

Risk of injury due to electric shock
Touching an ungrounded PV module or array frame can cause a lethal electric shock.
e  connect and ground the PV modules, array frame and electrically conductive surfaces

so that there is continuous conduction.

A\ CAUTION

Risk of burns due to hot enclosure parts
Some parts of the enclosure can get hot during operation.

. During operation, do not touch any parts other than the enclosure lid of the inverter.
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NOTICE

Damage to the inverter due to electrostatic discharge

Internal components of the inverter can be irreparably damaged by electrostatic discharge.

e  Ground yourself before touching any component.

2.3 Symbols on the label

Symbol

Explanation

Beware of a danger zone
This symbol indicates that the product mus be additionally grounded if
additional grounding or equipotential bonding is required at the installation

site.

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.

Beware of hot surfaces

The inverter can get hot during operation. Avoid contact during operation.

x B> P

WEEE designation
Do not dispose of the product together with the household waste but in
accordance with the disposal regulations for electronic waste applicable at

the installation site.

m

CE marking

The product complies with the requirements of the applicable EU directives.

TOVRheinland
CERTIFIED

1D 2000000000

Certification mark

The product has been tested by TUV and got the quality certification mark.

RCM Mark
The product complies with the requirements of the applicable Australian

standards.
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Capacitors discharge
. Before opening the covers, the inverter must be disconnected from the grid
A ~-%. | and PV array. Wait at least 5 minutes to allow the energy storage capacitors

to fully discharge.

Observe the documentation

Observe all documentation supplied with the product
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3 Unpacking

3.1 Scope of delivery

Object Description Quantity
A Inverter 1 piece
B Wall mounting bracket 1 piece

Wall anchors and hexagon bolts (2x)
C 1set
M5 screw (2x)

D DC connector 2 pairs
E AC Plug connector 1 piece
F WiFi stick 1 piece
G RS 485 COM plug (Optional) 2 pieces
H Documentation 1set

| Smart meter terminal (Optional) 1 piece

A B C D E
/'\\
//’//
//\'7ﬁ
</
F G H |

Carefully check all components. If anything is missing, contact your dealer.

3.2 Checking for transport damage
Thoroughly inspect the packaging upon delivery. If you detect any damage to the packaging
which indicates the inverter may have been damaged, informthe responsible shipping company

immediately. We will be glad to assist you if required.
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4 Mounting

4.1 Ambient conditions

Be sure the inverter is installed out of the reach of children.

e

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

Ensure good access to the inverter for installation and possible service.

P WD

Make sure that heat can dissipate, observe the following minimum clearance to walls, other

inverters, or objects:

Direction Min. clearance (mm)
¢ & —>
above 500 zsoomm| S 2300mm
below 500
£
sides 300 £ l

5. The ambient temperature is recommended below 40°C to ensure optimal operation.

6. Recommend to mount the inverter under the shaded site of the building or mount an
awning above the inverter.

7. Avoid exposing the inverter to direct sunlight, rain and snow to ensure optimal operation

and extend service life.
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8. The mounting method, location and surface must be suitable for the inverter's weight and
dimensions.

9. If mounted in a residential area, we recommend mounting the inverter on a solid surface.
Plasterboard and similar materials are not recommended due to audible vibrations when in
use.

10. Do not put any objects on the inverter.

11. Do not cover the inverter.

4.2 Selecting the mounting location

A DANGER

Danger to life due to fire or explosion
. Do not mount the inverter on flammable construction materials.
. Do not mount the inverter in areas where flammable materials are stored.

® Do not mount the inverter in areas where there is a risk of explosion.

—_

Mount the inverter vertically or tilted backward by a maximum of 15°.
Never mount the inverter tilted forward or sideways.
Never mount the inverter horizontally.

Mount the inverter at eye level to make it easy to operate and to read the display.

o H @D

The electrical connection area must point downwards.
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4.3 Mounting the inverter with the wall bracket

A\ CAUTION

Risk of injury due to the weight of the inverter

e  eWhen mounting, be careful that the inverter weighs approx.:18.5kg.

Mounting procedures:

1. Use the wall bracket as a drilling template and mark the positions of the drill holes. Drill 2
holes with a 10 mm drill. The holes must be about 70 mm deep. Keep the drill vertical to the

wall, and hold the drill steady to avoid tilted holes.

A CAUTION

Risk of injury due to the inverter falls down
e  eBefore inserting the wall anchors, measure the depth and distance of the holes.

. olf the measured values do not meet the hole requirements, redrill holes.

2. After drilling holes in the wall, place three screw anchors into the holes, then attach the wall

mounting bracket to the wall using the self-tapping screws delivered with the inverter.
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3. Position and hang the inverter onto the wall bracket ensuring the two studs located on the

outer ribs of the inverter are slotted into the respective slots in the wall bracket.

4. Check both sides of the heat sink to ensure that it is securely in place. insert one screw M5x12
each into the lower screw hole on both sides of the inverter anchorage bracket respectively

and tighten them.

If a second protective conductor is required in installation site, ground the inverter and secure it

so that it cannot drop from the housing (see section
5.4 “Second protective grounding connection”).

Dismante the inverter in reverse order.
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5 Electrical Connection

5.1

Safety

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 burns.

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 9 "Disconnecting the Inverter from Voltage

Sources").

Risk of injury due to electric shock

The inverter must be installed only by trained and authorized electricians.
All electrical installations must be done in accordance with the National Wiring Rules

standards and all locally applicable standards and directives.
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NOTICE

Damage to the inverter due to electrostatic discharge

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

e  Ground yourself before touching any component.

5.2 System layout of units without integrated DC switch

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

Install a DC switch to each PV string to isolate the DC side of the inverter. We recommend the

following electrical connection:

To Grid
PE N L
- DC BOX INVERTER
*1  (optional) AC BOX
PE
+ _| 4 Second
- DC INPUT grounding AC OUTPUT
L |- L N |PE

]
-

} TO grounding electrode
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5.3 Overview of the connection area

[T

Object | Description

1 DC SWITCH: switch on or off for PV-load.

DC input: plug-in connector to connect the strings.

COM: Network port with protective cap.

Connector for meter.

WiFi: transmit and Wi-Fi signal.

Connection point for an additional grounding.

N|o o | hd|[w N

AC OUTPUT: plug-in connector, connect the grid.

5.4 Second protective grounding connection

NOTICE

In case of operation on a Delta-IT Grid type, in order to ensure safety compliance in

accordance with IEC 62109, the following step should be taken:
The second protective earth/ground conductor, with a diameter of at least 10 mm? and be

made from copper , should be connected to the designated earth point on the inverter.
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Procedure:
1. Insert the grounding conductor into the suitable terminal lug and crimp the contact.

2. Align the terminal lug with the grounding conductor on the screw.

3. Tighten it firmly into the housing (screwdriver type: PH2, torque: 2.5 Nm).

Information on grounding components:

Object Description

M5 screw Screwdriver type: PH2, torque: 2.5Nm
Bootlace ferrule Customer provided, type: M5

Grounding cable Copper conductor cross-section: 6-16mm?

5.5 AC connection

A\ DANGER

Danger to life due to high voltages in the inverter
. Before establishing the electrical connection, ensure that the miniature circuit-

breaker is switched off and cannot be reactivated.

5.5.1 Conditions for the AC connection

Cable Requirements
The grid connection is established using three conductors (L, N, and PE).
We recommend the following specifications for stranded copper wire. The AC plug housing has

the lettering of length for stripping cable..
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PE A

.c
D -

TCL-GS3K-G1/TCL-GS3.6K-G1/TCL-GS4K-G1/TCL-GS5K-G1/TCL-GS6K-G1

Object | Description Value
A External diameter 10 to 16mm
B Conductor cross-section 4 to 8 mm?
C Stripping length of the insulated conductors approx. 13 mm
D Stripping length of the outer sheath of cable approx. 53 mm

Larger cross-sections should be used for longer cables.

Cable design

The conductor cross-section should be dimensioned to avoid power loss in cables exceeding 1%
of rated output power.

The higher grid impedance of the AC cable makes it easier to disconnect from the grid due to
excessive voltage at the feed-in point.

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

Conductor Maximum cable length
Cross-
section TCL-GS3K-GI TCL-GS3.6K-G1 | TCL-GS4K-Gl | TCL-GS5K-GI TCL-GS6K-G1
4 mm? 30m 24m 22m 18m 15m
6 mm? 45m 36m 34m 27m 22m
8 mm? 60m 48m 45m 36m 30m

The required conductor cross-section depends on the inverter rating, ambient temperature,
routing method, cable type, cable losses, applicable installation requirements of the country of

installation, etc.
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5.5.2 Grid connection

Risk of injury due to electric shock and fire caused by high leakage current
e  The inverter must be reliably grounded in order to protect property and personal
safety.

e  The PE wire should longer 2 mm than L,N during strip the outer sheath of AC cable.

NOTICE

Damage to the seal of the cover in sub-zero conditions

If you open the cover in sub-zero condition, the sealing of the cover can be damaged. This

can lead moisture entering the inverter.

e Do not open the inverter cover at ambient temperatures lower than -5C.

e If alayer of ice has formed on the seal of the cover in sub-zero comditions, remove it
prior to opening the inverter( e.g. by melting the ice with warm air ). Observe the

applicable safety regulation.

Procedure:

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

2. Shorten L and N by 2 mm each, so that the grounding conductor is 3 mm longer. This
ensures that the grounding conductor is the last to be pulled from the screw terminal in the
event of tensile strain.

3. Insert the conductor into a suitable ferrule acc. to DIN 46228-4 and crimp the contact.

NS

4. Insert the PE, N and L conductor through the AC connector housing and terminate them

into the corresponding terminals of the AC connector terminal and make sure insert them
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to the end in the order as shown, and then tighten the screws with an appropriately sized

hex key with a suggested torque of 2.0 Nm.

5. Connect the AC connector plug to the inverter’s AC output terminal.
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5.5.3 Residual current protection

The inverter is equipped with an all-pole sensitive residual current monitoring unit (RCMU) with
an integrated differential current sensor which fulfills the requirements of DIN VDE 0100-712
(IEC60364-7-712:2002).

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

The all-pole sensitive residual current monitoring unit (RCMU) detects alternating and direct
differential currents. The integrated differential current sensor detects the current difference
between the neutral conductor and the line conductor. If the current difference increases
suddenly, the inverter disconnects from the grid. The function of the all-pole sensitive residual

current monitoring unit (RCMU) has been tested in accordance with IEC 62109-2.

i

Rating of the external residual current device

. If an external residual current device (RCD) is required in a TT or TN-S system, install
a residual current device which trips at a residual current of 100 mA or higher.

. For each connected inverter, a RCD with 100mA rated residual current 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 200 mA.

5.5.4 Overvoltage category

The inverter can be deployed in grids of installation category Il or lower, as defined under IEC
60664-1. This means that it can be permanently connected at the grid-connection point in a
building. In installations involving long outdoor cable routing, additional overvoltage-reducing

measures must be taken so that the overvoltage category is reduced from IV to lll.
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5.5.5 Grounding conductor monitoring

The inverter is equipped with a grounding conductor monitoring device. This grounding
conductor monitoring device detects when there is no grounding conductor connected and
disconnects the inverter from the utility grid if this is the case. Depending on the installation site
and grid configuration, it may be advisable to deactivate the grounding conductor monitoring.
This is necessary, for example, in an IT system if there is no neutral conductor present and you
intend to install the inverter between two line conductors. If you are uncertain about this,

contact your grid operator or TCL-TECH.

5.5.6 Rating of miniature circuit-breaker

A DANGER

Danger to life due to fire
e  You must protect each inverter with an individual miniature circuit- breaker in order

that the inverter can be disconnected safely.

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

The maximum output overcurrent protection of the inverters can be found in section 10.2.

5.6 DC Connection

A DANGER

Danger to life due to high voltages in the inverter
. Before connecting the PV array, ensure that the DC switch is switched off and that it
cannot be reactivated.

° Do not disconnect the DC connectors under load.
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5.6.1 Requirements for the DC Connection

i

Use of Y adapters for parallel connection of strings

The Y adapters must not be used to interrupt the DC circuit.

o Do not use the Y adapters in the immediate vicinity of the inverter.
The adapters must not be visible or freely accessible.

e Inorder to interrupt the DC circuit, always disconnect the inverter as described in this
document (see Section 9 "Disconnecting the Inverter from Voltage Sources™).

Requirements for the PV modules of a string:

PV modules of the connected strings must be of: the same type, identical alignment and
identical tilt.
The thresholds for the input voltage and the input current of the inverter must be adhered

to (see Section 10.1 "Technical DC input data").

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.

The connection cables of the PV modules must be equipped with the connectors included
in the scope of delivery.

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

negative DC connectors.

5.6.2 Assembling 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.

e  Cover the PV modules.

° Do not touch the DC conductors.

Assemble the DC connectors as described below. Be sure to observe the correct polarity. The

DC connectors are marked with the symbols "+"and " - ".
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+ —

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 mm? to 6 mm?
< Qtysingle wires: at least 7

< Nominal voltage: at least 600V

Proceed as follows to assemble each DC connector.

1. Strip 12 mm off the cable insulation.

2.5-6mm?

Ty
eso
o,

>7 Sl ®5-8mm

2. Lead the stripped cable into the corresponding DC plug connector. Press the clamping

bracket down until it audibly snaps into place.

S |.-’
= click

3.
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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.

e Proceed to step 5.

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

positioned.

® Release the clamping bracket. To do so,
insert a flat-blade screwdriver (blade width: 3.5
mm) into the clamping bracket and lever it

1%
o)

>

e Remove the cable and go back to step 2.

5.6.3 Disassembling the DC connectors

A DANGER

shocks.
. Cover the PV modules.

° Do not touch the DC conductors.

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

To remove DC plug connectors and cables, use a screwdriver (blade width: 3.5mm) as following

procedure.
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5.6.4 Connecting the PV array

NOTICE

The inverter can be destroyed by overvoltage

If the voltage of the strings exceeds the maximum DC input voltage of the inverter, it

can be destroyed due to overvoltage. All warranty claims become void.

e Do not connect strings with an open-circuit voltage greater than the maximum DC
input voltage of the inverter.

e Check the design of the PV system.

1. Ensure that the individual miniature circuit-breaker is switched off and ensure that it cannot
be accidentally reconnected.
2. Ensure that the DC switch is switched off and ensure that it cannot be accidentally
reconnected.
3. Ensure that there is no ground fault in the PV array.
4. Check whether the DC connector has the correct polarity.
If the DC connector is equipped with a DC cable having the wrong polarity, the DC
connector must be reassembled. The DC cable must always have the same polarity as the
DC connector.
5. Ensure that the open-circuit voltage of the PV array does not exceed the maximum DC
input voltage of the inverter.

6. Connect the assembled DC connectors to the inverter until they audibly snap into place.
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7.  Ensure that all DC connectors are securely in place.

NOTICE

Damage to the inverter due to moisture and dust penetration

e  Seal the unused DC inputs so that moisture and dust cannot penetrate the inverter.

e  Make sure all DC connectors are securely sealed.

5.7 Communication equipment connection

A DANGER

Danger to life due to electric shock when live components are touched.

e Disconnect the inverter from all voltage sources before connect the network cable.

NOTICE

Damage to the inverter due to electrostatic discharge
Internal components of the inverter can be irreparably damaged by electrostatic
discharge

e  Ground yourself before touching any component.
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5.7.1 RS485 cable connection

The pin assignment of the RJ45 socket is as follows:

Pinl Pin8
=i Pin 1=TX_RS485A
Pin2=TX_RS485B
Pin3=NC
Pin4=GND
Pin 5=NC
Pin6=NC
Pin 7=NC
Pin8=NC

The network cable meeting the EIA/TIA 568A or 568B standard must be UV resistant if it is to be

used outdoors.

Cable requirement :

- Shielding wire

- CAT-5E or higher

- UV-resistant for outdoor use

- RS485 cable maximum length 1000m

Procedure:

1. Take out the cable fixing accessory from the package.

2. Unscrew the swivel nut of the M25 cable gland, remove the filler-plug from the cable gland and
keep it well. If there is only one network cable, please keep a filler-plug in the remaining hole of
the sealing ring against water ingress.

3.RS485 cable pin assignment as below, strip the wire as shown in the figure, and crimp the cable
to an RJ45 connector (according to DIN 46228-4, provided by the customer):

Pinl Pin8

Pin 1=TX_RS485A
Pin2=TX_RS485B
Pin3=NC

Pin 4=GND
Pin5=NC
Pin6=NC

Pin 7=NC
Pin8=NC

4.Unscrew the communication port cover cap in the following arrow sequence and insert the

network cable into the RS485 communication client attached.
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5.Insert the network cable into the corresponding communication terminal of the inverter

according to the arrow sequence, tighten the thread sleeve, and then tighten the gland.

—_—

=

©)

@

Disassemble the network cable in reverse order.

5.7.2 Smart meter cable connection

Connection diagram

'o]o)

oe
e
P
o)

IME:

Procedure:

1. Loosen the gland of the connector. Insert the crimped conductors into the corresponding

terminals and tighten screws with a screwdriver as shown. Torque: 0.5-0.6 Nm
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2. Remove the dust cap from the terminal of the meter connector, and connect the meter

plug.

5.7.3 WiFi/4G stick connection

1. Take out the WiFi/4G modular included in the scope of delivery.
2. Attach the WiFi modular to the connection port in place and tighten it into the port by hand
with the nut in the modular. Make sure the modular is securely connected and the label on the

modular can be seen.
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6 Communication

6.1 System monitoring via WLAN/4G

User can monitor the inverter through the external WiFi/4G stick module. The connection
diagram between the inverter and internet is shown as following two pictures, both two

methods are available. Please note that each WiFi/4G stick can only connect to 5 inverters in

method1.
e HIF L Tablet
N . N [ _____ j 4‘ I 108
) Y, Y, Router
Inverter @—@—@—
=
e N ° Internet Cloud Internet Android
J L] PC
Inverter Signal base station e

Method 1 only one inverter with the 4G/WiFi Stick, the other inverter be connected through

the RS 485 cable.

= = bl
”S'.""-‘WIFI ------ ”5\ 1 ook

L]

Inverter 4@_@_@7
= =
o T S = Internet Cloud Internet ﬂ Android

108

Inverter Signal base station

l

Mehod 2 every inverter with 4G/WiFi Stick, every inverter can connect to internet.
As shown above, we offer a remote monitoring platform called “TCL cloud”. You can also install

the “TCL APP” on a smart phone using Android or an iOS operating system. You can visit the
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website (www.tcl.com/global/en/photovoltaic) for system information. And download the user

manual for the Cloud Web or TCL APP.

6.2 Active power control with Smart meter

The inverter can control activepower output via connecting smart meter, following picture is the

system connection mode through WiFi stick.

G—a =

—_ IntTnet Cloud Web Application
n: .
sf fessaein]
PV|Strings (ee
Router Mobile
/7 APP
o ‘
inven*r + WIFI Stick
Smart Meter Grid

The smart meter should support the MODBUS protocol with a baud rate of 9600 and address set
1. Smart meter as above SDM230-Modbus connecting method and seting baud rate method for

modbus please refer to it’s user manual.

i

Possible reason of communication failure due to incorrect connection

e WiFi stick only support single inverter to do active power control.

e  The overall length of the cable from inverter to smart meter is 100m.

The active power limit can be set on “TCL APP” application, the details can be found in the user

manual for the TCL APP.
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6.3 Inverter demand response modes (DRED)

i
[:J DRMS application description

e  Only applicable to AS/NZS4777.2:2015.
. DRMO, DRM5, DRM6, DRM7, DRMS8 are available.

The inverter shall detect and initiate a response to all supported demand response commands ,

demand response modes are described as follows:

Mode Requirement
DRM O Operate the disconnection device
DRM 1 Do not consume power
DRM 2 Do not consume at more than 50% of rated power
Do not consume at more than 75% of rated power AND Source reactive power
DRM 3
if capable
DRM 4 Increase power consumption (subject to constraints from other active DRMs)
DRM 5 Do not generate power
DRM 6 Do not generate at more than 50% of rated power
Do not generate at more than 75% of rated power AND Sink reactive power if
DRM 7
capable
DRM 8 Increase power generation (subject to constraints from other active DRMs)

The RJ45 socket pin assignments for demand response modes as follows:

Pint-------- DRM 1/5
PIN1—>8
Pin2------- DRM 2/6 / : F’“F’:;m"
6

Pin3------- DRM 3/7 %;
Pind------- DRM 4/8 4/ )
Pin5------- RefGen s

. RJ45 SOCKET &/
Pin6------- Com/DRMO
Pin7-------- N/A
Pin8------- N/A
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If DRMs support is required, the inverter should be used in conjunction with AiMonitor. the
Demand Response Enabling Device (DRED) can be conneted to the DRED port on AiMonitor via

RS485 cable. You can vist the website www.tcl.com/global/en/photovoltaic

for more information and download the user manual for the AiMonitor.

6.4 Communication with third-party devices

TCL inverters can communicate with Solarlog or Meteocontrol, in other words, you can use
Solarlog or Meteocontrol to monitor TCL inverters. For more information, please refer to their

user manual.
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7 Commissioning

NOTICE

Risk of injury due to incorrect installation

e  We strongly recommend carrying out checks before commissioning to avoid possible

damage to the device caused by faulty installation.

7.1 Electrical checks

Carry out the main electrical tests as follows:

1. Check the PE connection with a multimeter: make sure that the inverter’s exposed metal

surface has a ground connection.

A DANGER

Danger to life due to the presence of DC voltage

e Do not touch parts of the sub-structure and frame of PV array.

e  Wear personal protective equipment such as insulating gloves.

2. Check the DC voltage values: check that the DC voltage of the strings does not exceed the
permitted limits. Refer to the Section 2.1 "Intended use" about designing the PV system for
the maximum allowed DC voltage.

3. Check the polarity of the DC voltage: make sure the DC voltage has the correct polarity.

4.

Check the PV array’s insulation to ground with a multimeter: make sure that the insulation

resistance to ground is greater than 1 MOhm.

A DANGER

Danger to life due to the presence of AC voltage

® Only touch the insulation of the AC cables.

e Wear personal protective equipment such as insulating gloves.

5. Check the grid voltage: check that the grid voltage at the point of connection of the

inverter complies with the permitted value.
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7.2 Mechanical checks

Carry out the main mechanical checks to ensure the inverter is waterproof:

(O Make sure the inverter has been correctly mounted with wall bracket.

@ Make sure the cover has been correctly mounted.

(® Make sure the communication cable and AC connector have been correctly wired and

tightened.

7.3 Safety code check

Choose suitable safety code according to the location of installation. please visit website
(https://www.tcl.com/global/en/photovoltaic) and download the TCL Cloud APP manual for
detailed information, you can find "Grid code settings" in the TCL Cloud APP manual where an

installer needs ...

0

The TCL’s inverters comply with local safety code when leaving the factory.

7.4 Start-Up

After finishing the electrical and mechanical checks, switch on the miniature circuit-breaker and
DC-switch in turn. Once the DC input voltage is sufficiently high and the grid-connection
conditions are met, the inverter will start operation automatically. Usually, there are three states
during operation:

Waiting: When the initial voltage of the strings is greater than the minimum DC input voltage but
lower than the start-up DC input voltage, the inverter is waiting for sufficient DC input voltage
and cannot feed power into the grid.

Checking: When the initial voltage of the strings exceeds the start-up DC input voltage, the
inverter will check feeding conditions at once. If there is anything wrong during checking, the
inverter will switch to the “Fault” mode.

Normal: After checking, the inverter will switch to “Normal” state and feed power into the grid.
During periods of low radiation, the inverter may continuously start up and shut down. This is
due to insufficient power generated by the PV array.

If this fault occurs often, please call service.
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i

Quick Troubleshooting

If the inverter is in "Fault" mode, refer to Section 11 "Troubleshooting".

38

UMO0023_TCL-GS3-6K-G1_EN_V03.1_0425_TCL




8 Operation

The information provided here covers the LED indicators.

8.1 Overview of the panel

The inverter is equipped with three LEDs indicators.

-
.
U7
A B C
Object Description
A Normal (White LED)
B Communication (White LED)
C Fault (Red LED)
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8.1.1LEDs

The inverter is equipped with two LED indicators “white” and “red” which provide information

about the various operating states.

LED A:
The LED A is lit when the inverter is operating normally. The LED A is off The inverter is not

feeding into the grid.

LED B:

The LED B flashes during communication with other devices e.g. AiCom/AiManager, Solarlog

etc. Also, the LED B flashes during firmware update through RS485.

LED C:
The LED C is lit when the inverter has stopped feeding power into the grid due to a fault. The

corresponding error code will be shown on the APP.
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9 Disconnecting the Inverter from Voltage Sources

Prior to performing any work on the inverter, disconnect it from all voltage sources as described
in this section. Always adhere strictly to the prescribed sequence.

NOTICE

Destruction of the measuring device due to overvoltage

e  Use measuring devices with a DC input voltage range of 0 V or higher.

Procedure:

—_

Disconnect the miniature circuit- breaker and secure against reconnection.
Disconnect the DC switch and secure against reconnection.

Use a current clamp meter to ensure that no current is present in the DC cables.

P WD

Release and remove all DC connectors. Insert a flat-blade screwdriver or an angled
screwdriver (blade width: 3.5 mm) into one of the slide slots and pull the DC connectors out

downwards. Do not pull on the cable.

5. Ensure that no voltage is present at the DC inputs of the inverter.
6. Remove the AC connector from the jack. Use a suitable measuring device to check that no

voltage is present at the AC connector between L and N and L and PE.
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10 Technical Data

10.1 DC input data

Max. inverter backfeed

current to the array

Type TCL-GS3K-G1 TCL-GS3.6K-G1
4500Wp 5520Wp
Max. PV array
power(STC)
Max. input voltage 600V
MPP voltage range 60V-560V
Rated input voltage 360V
Initial feeding-in 8oV
voltage
Min. feed-in power 20W
Max. input current per 16A
MPP input
Isc PV(absolute 24A
maximum)
Number of 2
independent MPP
inputs
11
Strings per MPP input
OA
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Type TCL-GS4K-G1 TCL-GS5K-G1 TCL-GS6K-G1
Max. PV array " W W
power(STC) 6000Wp 7500Wp 9000Wp
Max. input voltage 600V
MPP voltage range 60V-560V
Rated input voltage 360V
Initial feeding-in

100V
voltage
Min. feed-in power 20W
Max. input current per

16A/16A
MPP input
Isc PV(absolute
22.5A/22.5A
maximum)
Number of
independent MPP 2
inputs
Strings per MPP input 11
Max. inverter backfeed
OA

current to the array
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10.2 AC output data

Type TCL-GS3K-G1 TCL-GS3.6K-G1
Rated active power 3000W 3680W
Rated apparent AC

3000VA 3680VA
power
Max. apparent AC

3300VA 3680VA
power

Nominal AC voltage/

range

220V,230V,240V/180V-295V

AC power frequency/

range

50, 60/+5Hz

Max. output current

15A 16A

Max. output fault

current

40A 40A

Max. output

overcurrent protection

40A 40A

Initial short-current AC

current

60A 60A

Inrush current

<20% of nominal AC current for a maximum of 10ms

Power factor (@rated

power)

Adjustable displacement

power factor

0.8 inductivesss. 0.8 capacitive

Feed-in phase /

connection phase

Harmonic distortion

(THD) at rated output

<3%
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Type TCL-GS4K-G1 TCL-GS5K-G1 TCL-GS6K-G1
Rated active power 4000W 5000W 6000W
Rated apparent AC
4000VA 5000VA 6000VA
power
Max. apparent AC
4400VA 5500VA 6600VA
power
Nominal AC voltage/
220V,230V,240V/180V-295V
range
AC power frequency/
50, 60/+5Hz

range
Max. output current 20A 25A 30A
Max. output fault

40A 40A 42.5A
current
Max. output

40A 40A 45 A
overcurrent protection
Initial short-current AC

60A 60A 60A
current

Inrush current

<20% of nominal AC current for a maximum of 10ms

Power factor (@rated

power)

Adjustable displacement

power factor

0.8 inductivesss. 0.8 capacitive

Feed-in phase /

connection phase

Harmonic distortion

(THD) at rated output

<3%
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10.3 General data

General data

TCL-GS3K-GV/TCL-GS3.6K-GI/TCL-GS4K-GI/TCL-GS5K-GI/TCL-GS6K-G1

communication:

WIFI/Meter/RS485/ ®/®/0/0
GPRS
Display LED

Earth Fault Alarm

cloud based, audible(AU)

Zero power output

Via connecting Smart meter

Dimensions

368x325x145
(W x HxD mm)
Weight 9.5Kg
Cooling concept convection
Noise emission (typical) <30 dB(A)@1m

Installation

indoor & outdoor

Mounting information

wall mounting bracket

DC cti
connection XLIX
technology
AC connectiol
nnection Plug-in Connector
technology

Operating temperature

range

-25°C...+60C /-13°F...+140°TF

Relative humidity

(non-condensing)

0% ...100%

Max. operating altitude

4000m(>4000m derating)

Degree of protection

(according to IEC IP66
60529)
Climatic category
(according to IEC 4K4H
60721-3-4)
Topology Transormerless
Self-consumption aw
(night)
Radio technology WLAN 802.11b/g/n
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Radio spectrum 2.4 GHz
Standby power <5W
10.4 Safety regulations
TCL-GS3K-G1/TCL-GS3.6K-GI/TCL-GS4K-G1/TCL-GS5K-
Protective devices
GV/TCL-GS6K-G1
DC isolator [
PV iso / Grid monitoring /0
DC reverse polarity protection /
AC short- circuit current ®/0
capability
Residual current
[ J
monitoring(GFCI) function
Protection class (according to
IEC 62103) / overvoltage
I/ 11(DC), I(AC)

category (according to IEC
60664-1)
Internal overvoltage protection Integrated
DC feed-in monitoring Integrated
Islanding protection Integrated
EMC immunity EN61000-6-1, EN61000-6-2
EMC emission EN61000-6-3, EN61000-6-4

EN61000-3-2, EN61000-3-3
Utility interference

EN61000-3-11, EN61000-3-12

@®—Standard O—Optional -—N/A
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10.5 Tools and torque

Tools and torque required for installation and electrical connections.

Tools, model Object Torque
Torque screwdriver, T25 Screws for the cover 2.5Nm
Screw for second protective grounding
connection
Torque screwdriver, T20 : ; 1.6Nm
Screws for connecting the inverter and
wall bracket
Flat-head screwdriver,
DEVALAN DC connector /
blade with 3.5mm
Flat-head screwdriver,
Smart meter connector /
blade 0.4x2.5
/ Stick Hand-tight
Socket Open end of 33 Swivel nut of M25 cable gland Hand-tight
wrench Open end of 15 Swivel nut of devalan connector 2.0Nm
Wire stripper Peel cable jackets /
Crimping tools Crimp power cables /
Hammer drill,
Drill holes on the wall /
drill bit of @10
Rubber mallet Hammer wall plugs into holes /
Cable cutter Cut power cables /
Multimeter Check electrical connection /
Marker Mark the positions of drill holes /
Wear ESD glove when opening the
ESD glove /
inverter
Safety goggle Wear safety goggle during drilling holes. /
Wear anti-dust respirator during drilling
Anti-dust respirator /
holes.
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11 Troubleshooting

When the PV system does not operate normally, we recommend the following solutions for

quick troubleshooting. If an error occurs, the red LED will light up. There will have “Event

Messages" display in the monitor tools. The corresponding corrective measures are as follows:

Object Error

code

Corrective measures

e Check the open-circuit voltages of the strings and make sure
it is below the maximum DC input voltage of the inverter.

o If the input voltage is within the permitted range and the
fault still occurs, it might be that the internal circuit has

broken. Contact the service.

o Check the grid frequency and observe how often major
fluctuations occur.

If this fault is caused by frequent fluctuations, try to modify
the operating parameters after informing the grid operator

first.

oCheck the grid voltage and grid connection on inverter.

o Check the grid voltage at the point of connection of inverter.

If the grid voltage is outside the permissible range due to local
grid conditions, try to modify the values of the monitored
operational limits after informing the electric utility company first.
If the grid voltage lies within the permitted range and this fault still

occurs, please call service.

o Check the fuse and the triggering of the circuit breaker in
the distribution box.

o Check the grid voltage, grid usability.

o Check the AC cable, grid connection on the inverter.

If this fault is still being shown, contact the service.

33
Presumable
Fault
34
35
36

e Make sure the grounding connection of the inverter is
reliable.

eMake a visual inspection of all PV cables and modules.
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Presumable

Fault

If this fault is still shown, contact the service.

37

o Check the open-circuit voltages of the strings and make
sure it is below the maximum DC input voltage of the inverter.
If the input voltage lies within the permitted range and the

fault still occurs, please call service.

38

oCheck the PV array’s insulation to ground and make sure that
the insulation resistance to ground is greater than 1 MOhm.
Otherwise, make a visual inspection of all PV cables and
modules.

o Make sure the grounding connection of the inverter is
reliable.

If this fault occurs often, contact the service.

40

oCheck whether the airflow to the heat sink is obstructed.
eCheck whether the ambient temperature around the inverter

is too high.

a1, 42
43, 44
45, 47

e Disconnect the inverter from the grid and the PV array and
reconnect after 3 minutes.

If this fault is still being shown, contact the service.

61, 62

Check the DRED device communication or operation

65

oCheck if the ground line is connected with the inverter ;
e Make sure the grounding connection of the inverter is
connected and reliable.

If this fault occurs often, contact the service.

Permanent

Fault

1, 2,3,
4!5767
8,9

e Disconnect the inverter from the utility grid and the PV array
and reconnect it after LED turn off. If this fault is still being

displayed, contact the service.

Contact the service if you meet other problems not in the table.

50
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12 Maintenance

Normally, the inverter needs no maintenance or calibration. Regularly inspect the inverter and
the cables for visible damage. Disconnect the inverter from all power sources before cleaning.
Clean the enclosure with a soft cloth. Ensure the heat sink at the rear of the inverter is not

covered.

12.1 Cleaning the contacts of the DC switch

Clean the contacts of the DC switch annually. Perform cleaning by cycling the switch to on and

off positions 5 times. The DC switch is located at the lower left of the enclosure.

12.2 Cleaning the heat sink

A CAUTION

Risk of injury due to hot heat sink

e  The heat sink may exceed 70°C during operation. Do not touch the heat sink during
operation.

e  Wait approx. 30 minutes before cleaning until the heat sink has cooled down.

e Ground yourself before touching any component.

Clean the heat sink with compressed air or a soft brush. Do not use aggressive chemicals,

cleaning solvents or strong detergents.

For proper function and long service life, ensure free air circulation around the heat sink.

13 Recycling and disposal

Dispose of the packaging and replaced parts according to the rules applicable in
the country where the device is installed.

Do not dispose the TCL inverter with normal domestic waste.

-
1 INFORMATION
Do not dispose of the product together with the household waste but in accordance with

the disposal regulations for electronic waste applicable at the installation site.
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14 EU Declaration of Conformity

within the scope of the EU directives

e Electromagnetic compatibility 2014/30/EU (L 96/79-106,

March 29,2014) (EMC).

e Low Voltage Directive 2014/35/EU (L 96/357-374, March 29, 2014)(LVD).

e Radio Equipment Directive 2014/53/EU (L 153/62-106. May 22. 2014) (RED)

TCL PV Tech (Shenzhen) Co., Ltd. confirms herewith that the inverters described in this manual
are in compliance with the fundamental requirements and other relevant provisions of the above
mentioned directives.

The entire EU Declaration of Conformity can be found at www.tcl.com/global/en/photovoltaic .

15 Warranty

The factory warranty card is enclosed with the package, please keep well the factory warranty
card. Warranty terms and conditions can be downloaded at

www.tcl.com/global/en/photovoltaic ,if required. When the customer needs warranty service

during the warranty period, the customer must provide a copy of the invoice, factory warranty
card, and ensure the electrical label of the inverter is legible. If these conditions are not met,

TCL has the right to refuse to provide with the relevant warranty service.
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16 Contact

If you have any technical problems concerning our products, please contact TCL service. We

require the following information in order to provide you with the necessary assistance:

Inverter device type

Inverter serial number

Type and number of connected PV modules
Error code

Mounting location

Installation date

Warranty card

TCL PV Tech (Shenzhen) Co., Ltd.

Web: www.tcl.com/global/en/photovoltaic

Add.:Room D301, Building A3, No. 2533, Guanguang Averue,

Fenghuang Community, Fenghuang Street, Guangming Districct, Shenzhen, Guangdong.

Android
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TCL PV Tech (Shenzhen) Co., Ltd.
Web:www.tcl.com/global/en/photovoltaic

Add.:Room D301, Building A3, No. 2533, Guanguang Avenue,
Fenghuang Community, Fenghuang Street, Guangming District,
Shenzhen, Guangdong.
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1 Notes on this Manual

1.1 General Notes

TCL-GT-G1 series inverter is a three-phase transformerless string inverter
with two independent MPPTs. It converts the direct current (DC) generated by
the photovoltaic (PV) module into a three-phase alternating current (AC) and

feeds it into the utility grid.

1.2 Area of Validity

This manual describes the mounting, installation, commissioning and

maintenance of the following inverters:

TCL-GT12K-G1

TCL-GT15K-G1

TCL-GT17K-G1

TCL-GT20K-G1

Please read this manual carefully before using this product, keep itin a

convenient place and make it available at all times.

1.3 Target group

This document 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.
Installation personnel should also be familiar with local requirements, rules
and regulations.

Qualified persons must have the following skills:
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» Knowledge of how an inverter works and is operated

* Training in how to deal with the dangers and risks associated with installing,
repairing and using electrical devices and installations

* Training in the installation and commissioning of electrical devices and
installations

* Knowledge of the applicable laws, standards and directives

» Knowledge of and compliance with this document and all safety information.

1.4 Symbols used in this manual

Safety instructions will be highlighted with the following symbols:

A DANGER

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

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

A\ CAUTION

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

UMO0014_TCL-GT12-20K-G1_EN_V03.1_0425_TCL 5



NOTICE

NOTICE indicates a situation which, if not be avoided, can result in

property damage.

i
INFORMATION that is important for a specific topic or goal, but is not
safety-relevant.
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2 Safety

2.1 Intended use

1. TCL-GT-G1 series inverter converts the direct current from the PV arrays
into grid-compliant alternating current.

2. TCL-GT-G1 series inverter is suitable for indoor and outdoor use.

3. TCL-GT-G1 series inverter must only be operated with PV arrays (PV
modules and cabling) of protection class Il in accordance with IEC 61730,
application class A. Do not connect any sources of energy other than PV
modules to TCL-GT-G1 series inverter.

4. PV modules with a high capacity to ground must only be used if their
coupling capacity does not exceed 5.0puF.

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

6. When designing the PV power plants, ensure that the values comply with
the permitted operating range of all components at all time.

7. The product must only be used in countries for which it is approved or
released by TCL and the grid operator.

8. Use this product only in accordance with the information provided in this
documentation and with the locally applicable standards and directives. Any
other application may cause personal injury or property damage.

9. The type label must remain permanently attached to the product.
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2.2 Important safety information

A DANGER

Danger to life due to electric shock when live components or
cables are touched

« All work on the inverter must only be carried out by qualified
personnel who have read and fully understood all safety
information contained in this manual.

* Do not open the inverter.

« Children must be supervised to ensure that they do not play
with the inverter.

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 burns.
* 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 9 "Disconnecting the Inverter from Voltage Sources").
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Risk of injury due to electric shock

Touching an ungrounded PV module or array frame can
cause a lethal electric shock.

« connect and ground the PV modules, array frame and
electrically conductive surfaces so that there is continuous
conduction.

A\ CAUTION

Risk of burns due to hot enclosure parts

Some parts of the enclosure can get hot during operation.
* During operation, do not touch any parts other than the
enclosure lid of the inverter.

NOTICE

Damage to the inverter due to electrostatic discharge
Internal components of the inverter can be irreparably
damaged by electrostatic discharge.

» Ground yourself before touching any component.

2.3 Symbols on the label

Symbol | Explanation

Beware of a danger zone

required at the installation site.

This symbol indicates that the inverter must be additionally

grounded if additional grounding or equipotential bonding is
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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.

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

operation.

WEEE designation
Do not dispose of the inverter together with the household
waste but in accordance with the disposal regulations for

electronic waste applicable at the installation site.

CE marking
The product complies with the requirements of the applicable

EU directives.

Certification mark
The product has been tested by TUV and got the quality

certification mark.

RCM Mark
The product complies with the requirements of the applicable

Australian standards.

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.

Observe the documentation

Observe all documentation supplied with the product
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3 Unpacking

3.1 Scope of delivery

Obje | Description Quantity
A Inverter 1 piece
B Wall bracket 1 piece
C DC connector 3 pairs(12-15K)
4 pairs(17-20K)
D AC connector 1 piece
E Documentation 1 piece
F Screw accessory 1 piece
G 4G/ WiFi Stick 1 piece
H Communication Cover 2 pieces

iiie

Please carefully check all the components in the carton. If anything is missing,

contact your dealer at once.

3.2 Check for transport damage

Thoroughly inspect the packaging upon delivery. If you detect any damage to
the packaging which indicates the inverter may have been damaged, inform
the responsible shipping company immediately. We will be glad to assist you if

required.
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4 Mounting

4.1 Requirements for mounting

A\ DANGER

Danger to life due to fire or explosion

Despite careful construction, electrical devices can cause fires.

* Do not mount the inverter on flammable construction materials.

* Do not mount the inverter in areas where flammable materials are
stored.

* Do not mount the inverter in areas where there is a risk of explosion.

Be sure that the inverter is mounted out of the reach of children.
Mount the inverter in areas where it cannot be touched inadvertently.

Ensure good access to the inverter for installation and possible service.

L bh -

The ambient temperature should be below 40°C to ensure optimal
operation.
5. Observe the minimum clearances to walls, other inverters, or objects as

follows to ensure sufficient heat dissipation.
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300mm - 300mm Direction | Min. clearance (mm)
above 500
below 500

sides 300

Clearances for multiple inverters

6. In order to avoid power reduction caused by overheating, do not mount

the inverter in a location that allows long-term exposure to direct sunlight.
7. Ensure optimum operation and extend service life, avoid exposing the

inverter to direct sunlight, rain and snow.
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X

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

9. If mounted in a residential area, we recommend mounting the inverter on
a solid surface. Plasterboard and similar materials are not recommended
due to audible vibrations when in use.

10.Don’t put any objects on the inverter. Do not cover the inverter.

11. Mount the inverter vertically or tilted backward by max.15°.

12. Never install the inverter horizontally, or with a forward tilt or with a
backward tilt or even with upside down. The horizontal installation can

result in damage to the inverter.
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13. Mount the inverter at eye level for easy inspection.

4.2 Mounting the inverter

A\ CAUTION

Risk of injury when lifting the inverter, or if it is dropped

The weight of TCL inverter is max. 18.6 kg. There is risk of injury if the
inverter is lifted incorrectly or dropped while being transported or when
attaching it to or removing it from the wall bracket.

* Transport and lift the inverter carefully.

Mounting procedure:

A CAUTION

Risk of injury due to damaged cables
There may be power cables or other supply lines (e.g. gas or water)

routed in the wall.
» Ensure that no lines are laid in the wall which could be damaged when

drilling holes.

1. Use the wall bracket as a drilling template and mark the positions of the drill
holes, then drill 3 holes (®10) to a depth about 70mm. During operation,
keep the drill vertical to the wall, and hold the drill steady to avoid tilted

holes.

UMO0014_TCL-GT12-20K-G1_EN_V03.1_0425_TCL 15



ol T N
7 145 145 | o
T e——at -
=l 5959? 5
—B9xl4
A\ CAUTION

Risk of injury due to the product falls down
If the depth and distance of the holes is not correct, the product maybe fall
down from the wall.

*Before inserting the wall anchors, measure the depth and distance of the

holes.

2. After cleaning the dust and other objects from the holes, place 3 wall
anchors into the holes, then attach the wall bracket to the wall using the

hexagon head screw delivered with the inverter.

3. Hold the inverter using the handles at the corners, attach the inverter onto

the wall bracket tilted slightly downwards.
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4. Check both sides of the outer fin of the inverter to ensure that it is securely
in place.
5. Attach the outer fins of heat sink to both sides of the wall bracket using M4

screws. (screw driver type: PH2, torque: 1.6 Nm).

Dismante the inverter in reverse order.
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5 Electrical connection

5.1 Safety

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

burns.

* 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 chapter 9.

Risk of injury due to electric shock
Touching an ungrounded PV module or array frame can cause a lethal

electric shock.
« connect and ground the PV modules, array frame and electrically
conductive surfaces so that there is continuous conduction.
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5.2 Electrical Connection Panel

A DC-switch

B MPP1 connector

(12K-20K has 2 pairs of terminals)

C MPP2 connector

(12K-15K has 1 pair of terminals, 17K-20K has 2 pairs of
terminals)

RS485 Communication interface COM1/2
Communication Stick interface COM3

AC connector

Q|m|m|O

Additional grounding screw
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5.3 Electrical connection diagram with a separate DC isolator

Local standards or codes may require that a separate DC isolator should be
installed next to the inverter. The separate DC isolator must disconnect each
PV string of the inverter so that the entire inverter can be removed if the

inverter is faulty. We recommend the following electrical connection:

To Grid
PE N RST
NOA AN
DC BOX INVERTER
(optional) AC BOX
PE

N/ V T T Additional
7= Al DCINPUT  grounding AC OUTPUT
F= ‘ R[ST N [PE

‘ TO grounding electrode ’

5.4 AC Connection

5.4.1 Conditions for the AC connection

Cable Requirements
The grid connection is made using 5 conductors (L1, L2, L3, N, and PE). We

recommend the following requirements for stranded copper conductor.

<+“—>
\

<
x
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Object | Description Value

A External diameter 10...16 mm

Conductor cross-section 2.5...6 mm?2

B
C Stripping length of the insulated conductors | Approx. 13 mm
D Stripping length of the AC cable’s outer

Approx.53 mm
sheath PR

The PE insulated conductor must be 2 mm longer than the L and N
conductors

Larger cross-sections should be used for longer leads.

Cable Design

The conductor cross-section should be dimensioned to avoid power loss in
cables exceeding 1% of rated output power.

The required conductor cross-section depends on the inverter rating, ambient
temperature, routing method, cable type, cable losses, valid installation

requirements of installation side.

Residual current protection
The product is equipped with an integrated universal current-sensitive residual
current monitoring unit inside. The inverter will disconnect immediately from

the mains power as soon as fault current with a value exceeding the limit.

D If an external residual-current protection device is

required, please install a type B residual-current protection
device with a protection limit of not less than 100mA.

Overvoltage category
The inverter can be used in grids of overvoltage category Il or lower in

accordance with IEC 60664-1. This means that it can be permanently
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connected at the grid-connection point in a building. In installations involving
long outdoor cable routing, additional measures to reduce overvoltage

category IV to overvoltage category Ill are required.

AC circuit breaker

In PV systems with multiple inverters, protect each inverter with a separate
circuit breaker. This will prevent residual voltage being present at the
corresponding cable after disconnection.

No consumer load should be applied between AC circuit breaker and the
inverter.

The selection of the AC circuit 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 and the maximum output overcurrent protection

of the inverters can be found in section 10 "Technical data".

Grounding conductor monitoring

The inverter is equipped with a grounding conductor monitoring device. This
grounding conductor monitoring device detects when there is no grounding
conductor connected and disconnects the inverter from the utility grid if this is
the case. Depending on the installation site and grid configuration, it may be
advisable to deactivate the grounding conductor monitoring. This is necessary,
for example, in an IT system if there is no neutral conductor present and you
intend to install the inverter between two line conductors. If you are uncertain

about this, contact your grid operator or TCL.
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1
——— Safety in accordance with IEC 62109 when the grounding

conductor monitoring is deactivated.

In order to guarantee safety in accordance with IEC 62109 when the
grounding conductor monitoring is deactivated, carry out one of the
following measures:

» Connect a copper-wire grounding conductor with a cross-section of at
least 10 mm? to the AC connector bush insert.

» Connect an additional grounding that has at least the same cross-section
as the connected grounding conductor to the AC connector bush insert.
This prevents touch current in the event of the grounding conductor on the
AC connector bush insert failing.

5.4.2 Grid connection

Procedure:

A\ DANGER

Danger to life due to high voltages in the inverter

Touching the live components can lead to lethal electric shocks.

+ Before performing the electrical connection, ensure that the AC circuit-
breaker is switched off and cannot be reactivated.

1. Switch off the AC circuit breaker and secure it against reconnection.
2. Insert the copper wire into a suitable European style tube connector
(according to DIN 46228-4) and crimp it.
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NOTICE

Damage to the inverter due to wrong wiring
If the phase line was connected to PE terminal, the inverter will not

function properly.
* Please ensure that the type of the conductors matches the signs of the

terminals on the socket element.

. Insert the grounding wire (PE), neutral wire (N) and live wire (L1, L2 and L3)
of the crimped European connector into the corresponding holes of the

terminal block as indicated by the arrows below, and tighten the screws with

a 3mm wide Allen wrench. The torque is 2.0 Nm.

I

il

\ .

screw  Se€aling  Hoiding Tightening nut

Fixture  Terminal block
sleeve body  PU9  buckle

4. Push the holding buckle and the sealing plug into the screw sleeve body,
and then assemble the terminal block, the screw sleeve body and the
tightening nut together. First clamp the terminal block with a plastic clamp,

then screw the screw sleeve body onto the terminal block, and finally tighten

the tightening nut.

5. Insert the wired AC connector into the corresponding AC output port of the

inverter and tighten it clockwise..

24 UMO0014_TCL-GT12-20K-G1_EN_V03.1_0425_TCL



5.4.3 Additional grounding connection

If additional grounding or equipotential bonding is required locally, you can

connect additional grounding to the inverter. This prevents touch current if the

grounding conductor on the AC connector fails.

Procedure:

1. Align the terminal lug with protective conductor.

2. Insert the screw through the hole located at the housing and tighten it firmly

(screw driver type: PH2, torque: 2.5Nm).

C=(L1+3)mm »

Grounding parts information:

Object | Explanation

1 M5 screw

2 M5 OT terminal

3 Yellow-green grounding wire
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5.5 DC connection

A\ DANGER

Danger to life due to high voltages in the inverter

Touching the live components can lead to lethal electric shocks.

« Before connecting the PV generator, ensure that the DC-switch is
switched off and that it cannot be reactivated.

* Do not disconnect the DC connectors under load.

5.5.1 Requirements for the DC connetion

Requirements for the PV modules of a string:

*PV modules of the connected string must be the same type, Identical

alignment and Identical tilt.

* The thresholds for the input voltage and the input current of the inverter must
be adhered to (see Section 10.1 "Technical DC input data").

» 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.

» The connection cables of the PV modules must be provided with the
connectors

* The positive connection cables of the PV modules must be fitted with the
positive DC connectors. The negative connection cables of the PV modules

must be provided with the negative DC connectors.
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5.5.2 Assembling 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.

* Cover the PV modules.

* Do not touch the DC conductors.

Assemble the DC connectors as described below. Be sure to observe the

correct polarity. The DC connectors are marked with the symbols "+" and " -

Cable requirements:

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

e  External diameter: 5-8mm

e  Conductor cross-section: 2.5-4mm?

e  Qty single wires: minimum 7

e  Nominal voltage: minimum 1100V

Procedure:

1. Strip the cable sheath as shown below.
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Put the positive and negative metal terminals onto the stripped cables
respectively and press them tightly with a crimping pliers (H4TC0002,
AMPHENOL).

The two bent wings
pointed by the
arrows are stop
structures and

cannot be crimped.

Insert the positive and negative cables with crimped metal terminals into
the corresponding positive and negative connectors and snap them into

place. Pull back to check if they are in place, and then tighten the locking
nut at the end of the DC connector.

—
—
=]
a— |
—

Remove the sealing plug from the DC connector input of the inverter, and
insert the wired DC connector into the corresponding DC connector input
of the inverter. Please keep the sealing plug on the unused DC connector
input port.
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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.

 Cover the PV modules.

* Do not touch the DC conductors.

Procedure:

1. Disconnect the AC circuit breaker and prevent it from being reconnected.

2. Disconnect the DC switch and prevent it from being reconnected.

3. Use a current clamp to check the DC cable to make sure there is no
current.

4. Wait until all LED indicators go out.
DC connector removal: Use a disassembly wrench to insert the fixed
bayonet shown in the figure below and press it down hard to gently

unplug the DC connector. Before operation, make sure that the DC switch
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is in the "OFF" position.

6. Disassembly of AC connector: Unscrew the screw sleeve of the AC
connector head counterclockwise, and then pull out the AC connector.

7. Disassembly of communication connector: Unscrew the screw sleeve of
the data acquisition stick or communication connector head
counterclockwise, and then pull out the data acquisition stick or

communication connector.

5.5.4 Connecting the PV Array

NOTICE

Destruction of the inverter due to overvoltage

If the voltage of the strings exceeds the maximum DC input voltage of the
inverter, it can be destroyed due to overvoltage. All warranty claims
become void.

* Do not connect strings with an open-circuit voltage greater than the

maximum DC input voltage of the inverter.
» Check the design of the PV system

Procedure:
1. Ensure that the individual AC circuit breaker is switched off and secure it
against reconnection.
2. Ensure that the DC-switch is switched off and secure it against
reconnection.
3. Ensure that there is no ground fault in the PV strings.
4. Check whether the DC connector has the correct polarity. If the DC

connector fits with a DC cable having the wrong polarity, the DC connector
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must be reassembled again. The DC cable must always have the same
polarity as the DC connector.

5. Ensure that the open-circuit voltage of the PV strings does not exceed the
maximum DC input voltage of the inverter.

6. Unplug the sealing plug on the input end of the DC connector and connect
the assembled DC connectors to the inverter until they audibly snap into
place. Do not unplug the sealing plug from the input end of unused DC

connector.

NOTICE

Damage to the inverter due to moisture and dust penetration

Seal the unused DC inputs with sealing plugs so that moisture and dust
cannot penetrate the Inverter.

» Make sure all DC connectors are securely sealed.
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5.6 Conmunication equipment connection

5.6.1 Mounting the WiFi or 4G Stick

NOTICE

Damage to the inverter due to electrostatic discharge
Internal components of the inverter can be irreparably damaged by
electrostatic discharge.

» Ground yourself before touching any component.

When the system uses WiFi Stick or 4G Stick monitoring, WiFi Stick or 4G

Stick should be connected to COM3 connection in section 5.2.

Procedure:

1. Take out the WiFi Stick included in the scope of delivery.

2. Attach the WiFi Stick to the connection port in place and tighten it into the
port by hand with the nut in the stick. Make sure the stick is securely

connected and the label on the modular can be seen.

The communication stick interface COM3 is only applicable to TCL
products and can not be connected to any other USB devices.
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5.6.2 Connect the RS485 network cable

NOTICE

The inverter can be destroyed by wrong communication wiring

* Internal components of the inverter can be irreparably damaged due to
incorrect wiring between the power wire and signal wire. All the
warranty claim will be invalid.

* Please check the wiring of the RJ45 connector before crimping the
contact.

This inverter is equipped with RJ45 interfaces for RS485 communication. The
network cable should be connected to COM1/2 connection in section 5.2.
Pinout detail of the RJ45 interface on the inverter as follows:

Pinl Pin8

Pin 1=TX_RS485A
Pin 2=TX_RS485B
Pin 3=NC
Pin4=GND

Pin 5=NC

Pin 6=NC

Pin 7=NC

Pin 8=NC

The network cable meeting the EIA/TIA 568A or 568B standard must be UV
resistant if it is to be used outdoors.

Cable requirement:

- Shielding wire

- CAT-5E or higher

- UV-resistant for outdoor use

- RS485 cable maximum length 1000m

Procedure:

1. Take out the communication cover from the package.

2. Screw on the cover cap of the signal terminal according to the sequence of
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the following arrows and plug the correctly connected wire into the

waterproof RS485 communication client in the optional accessories.

3. Insert the cable into the corresponding communication connector in the
order of the arrow, tighten the sleeve and the forcing head screw at the

tail.

NOTICE

Damage to the inverter due to moisture and dust penetration

* If the cable gland are not mounted properly, the inverter can be
destroyed due to moisture and dust penetration. All the warranty claim
will be invalid.

» Make sure the cable gland has been tightened firmly.

Disassemble the network cable in reverse order.

5.6.3 Connect the smart meter cable

If smart meter needs to be connected. Cable requirements and connecting
procedure are the same as chapter 5.6.2.
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6 Communication

6.1 System monitoring via WLAN

User can monitor the inverter through the external 4G/WiFi stick module. The
connection diagram between the inverter and internet is shown as following
two pictures, both two methods are available. Please note that each 4G/WiFi

stick can only connect to 5 inverters in method1.

Tablet

108

Inverter @_@_@7

Internet Cloud Internet Android

PC

b dd

Inverter Signal base station

Method 1 only one inverter with the 4G/WiFi Stick, the other inverter be
connected through the RS 485 cable.

= =3 Tablet
S 1

Internet Cloud Internet

[e5}

Android

BN
(b b

Inverter Signal base station
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Mehod 2 every inverter with 4G/WiFi Stick, every inverter can connect to
internet.

As shown above, we offer a remote monitoring platform called “TCL cloud”.
You can also install the “TCL APP” on a smart phone using Android or an iOS
operating system. You can visit the website
(https://www.tcl.com/global/en/photovoltaic) for system information. And
download the user manual for the TCL Cloud Web or TCL APP.

6.2 Active power control with Smart meter

The inverter can control activepower output via connecting smart meter,

following picture is the system connection mode through WiFi stick.

Intjrnet Cloud Web Application

PV|Strings
Router Mobile
APP

inverter + WIFI Stick
- I Y - o
=

Smart Meter Grid

The smart meter should support the MODBUS protocol with a baud rate of
9600 and address set 1. Smart meter as above SDM630-Modbus connecting
method and seting baud rate method for modbus please refer to it's user

manual.
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-
D Possible reason of communication failure due to incorrect

connection
» WiFi stick only support single inverter to do active power control.
* The overall length of the cable from inverter to smart meter is 100m.

The active power limit can be set on “TCL APP” application, the details can be
found in the user manual for the TCL APP.

6.3 Remote firmware update

TCL-GT-G1 series inverters can update the firmware through 4G/WIFI stick,
no need to open the cover for maintenance. For more information, please

contact the Service.

6.4 Active power control via demand response enabling device
(DRED)

i
D DRMs application description

* Only applicable to AS/NZS4777.2:2020.
* DRMO, DRM5, DRM6, DRM7, DRM8 are available.

The inverter shall detect and initiate a response to all supported demand

response commands, demand response modes are described as follows:

Mode Requirement

DRM 0 | Operate the disconnection device
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DRM 1 Do not consume power

DRM 2 | Do not consume at more than 50% of rated power

DRM 3 | Do not consume at more than 75% of rated power AND Source
reactive power if capable

DRM 4 | Increase power consumption (subject to constraints from other
active DRMs)
DRM 5 | Do not generate power

DRM 6 | Do not generate at more than 50% of rated power
DRM 7 | Do not generate at more than 75% of rated power AND Sink
reactive power if capable

DRM 8 | Increase power generation (subject to constraints from other
active DRMs)
If DRMs support is required, the inverter should be used in conjunction with

AiCom. the Demand Response Enabling Device (DRED) can be conneted to
the DRED port on AiCom via RS485 cable. You can vist the website
https://www.tcl.com/global/en/photovoltaic for more information and download

the user manual for the AiCom.

6.5 Communication with the third party device

TCL inverters can also connect with one third party device instead of RS485
or WiFi stick, the communication protocol is modbus. For more information,

please contact the Service.

6.6 Earth fault alarm

This inverter complies with IEC 62109-2 clause 13.9 for earth fault alarm
monitoring. If an Earth Fault Alarm occurs, the red color LED indicator will light
up. At the same time, the error code 38 will be sent to the TCL Cloud. (This

function is only available in Australia and New Zealand)
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7 Commissioning

7.1 Electrical check

Carry out the main electrical checks as follows:
@ Check the PE connection with a multimeter: check that the inverter’s

exposed metal surface has a grounding connection.

Danger to life due to the presence of DC-Voltage
Touching the live conductors can lead to lethal electric shocks.
* Only touch the insulation of the PV array cables.
* Do not touch parts of the sub-structure and frame of the PV array

which isn’t grouned.
* Wear personal protective equipment such as insulating gloves.

@ Check the DC voltage values: make sure that the DC voltage of the strings
does not exceed the permitted limits.

® Check the polarity of the DC voltage: make sure the DC voltage has the
correct polarity.

@ Check the PV generator’s insulation to ground with a multimeter: make

sure that insulation resistance to ground is greater than 1MOhm.
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Danger to life due to the presence of AC-Voltage
Touching the live conductors can lead to lethal electric shocks.
* Only touch the insulation of the AC cables.
* Wear personal protective equipment such as insulating gloves.

® Check the grid voltage: check that the grid voltage at the point of

connection of the inverter is within the permitted range.

7.2 Mechanical check

Carry out the main mechanical checks to ensure the inverter is waterproof as

follows:

@ Make sure the inverter has been correctly mounted with wall bracket.

@ Make sure the cover has been correctly mounted.

(® Make sure the communication cable and AC connector have been

correctly wired and tightened.
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7.3 Safety code check

Choose suitable safety code according to the location of installation. please
visit website (https://www.tcl.com/global/en/photovoltaic) and download the
TCL Cloud APP manual for detailed information, you can find "Grid code

settings" in the TCL Cloud APP manual where an installer needs ...

i

The TCL'’s inverters comply with local safety code when leaving the factory.

7.4 Start-up

After finishing the electrical and mechanical checks, switch on the miniature
circuit-breaker and DC-switch in turn. Once the DC input voltage is sufficiently
high and the grid-connection conditions are met, the inverter will start
operation automatically. Usually, there are three states during operation:

1) Waiting: When the initial voltage of the strings is greater than the minimum
DC input voltage but lower than the start-up DC input voltage, the inverter is
waiting for sufficient DC input voltage and cannot feed power into the grid.

2) Checking: When the initial voltage of the strings exceeds the start-up DC
input voltage, the inverter will check feeding conditions at once. If there is
anything wrong during checking, the inverter will switch to the “Fault” mode.
3) Normal: After checking, the inverter will switch to “Normal” state and feed

power into the grid.

UMO0014_TCL-GT12-20K-G1_EN_V03.1_0425_TCL 41



During periods of low radiation, the inverter may continuously start up and
shut down. This is due to insufficient power generated by the PV array.

If this fault occurs often, please call service.

N

If the inverter is in “Fault” mode, refer to chapter 11 “Troubleshooting”.
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8 Display

8.1 Overview of the control panel

The inverter is equipped with a display panel, which has 3 LED indicators.

A B C
Object Description
A Normal (White LED)
B Communication (White LED)
C Fault (Red LED)

8.2 LED indicators

The three LED indicators from top to bottom are:
1. SOLAR power indicator

When the inverter is in the standby self-checking state, the white light
flashes. Under normal grid-connected working state, the light is always on. In
“Fault” mode, the light is off.

2. COM communication indicator

UMO0014_TCL-GT12-20K-G1_EN_V03.1_0425_TCL 43



When the inverter communicates with other devices normally, the white

light flashes. If communication is abnormal or not connected, the light is off.

3. & Fault indicator

The light is on when the invert is faulty or when external conditions cannot be
grid-connected or when it is working improperly. When there is no fault, the
light is off.

9 Disconnecting the inverter from voltage sources

Before performing any work on the inverter, disconnect it from all voltage
sources as described in this section. Always adhere strictly to the given
sequence.

1. Disconnect AC circuit breaker and secure against reconnection.

2. Disconnect the DC-switch and secure against reconnection.

3. Use a current probe to ensure that no current is present in the DC cables.
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A\ DANGER

Danger to life due to electric shock when touching exposed DC
conductors or DC plug contacts if the DC connectors are damaged or
loose

The DC connectors can break or become damaged, become free of the
DC cables, or no longer be connected correctly if the DC connectors are
released and disconnected incorrectly. This can result in the DC
conductors or DC plug contacts being exposed. Touching live DC
conductors or DC plug connectors will result in death or serious injury due
to electric shock.

» Wear insulated gloves and use insulated tools when working on the DC
connectors.

* Ensure that the DC connectors are in perfect condition and that none of
the DC conductors or DC plug contacts are exposed.

« Carefully release and remove the DC connectors as described in the
following.

4. Wait until the LEDs are OFF. To remove DC plug connectors, insert the
appropriate tool into the slots and press the tool with an appropriate force.

5. Release and disconnect the AC connector. Rotate the socket element
counterclockwise to open.
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6. Wait until all LEDs and the display have gone out.
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10 Technical data

10.1 DC input data

TCL- TCL- TCL- TCL-
Type GT12K- | GT15K- | GT17K- | GT20K-
G1 G1 G1 G1

Max. PV modules Power

18000W | 22500W | 25500W | 30000W
(STC)

Max. input voltage/
: 1100V/630V
Rated input voltage

MPP voltage range 150~1000 V

Full load MPP voltage
range

400~850V

Intitial feed-in voltage 180V

Min input voltage 125V
Max. DC input current 32A/20A 2*32A
Isc PV, absolute max. 48A/30A 2*48A

Maximum reverse
current from the inverter 0A
in the system for max. 1
ms

Number of MPP trackers 2

Strings per MPP tracker 2/1 2/2
Overvoltage category in
accordance with Il

IEC60664-1
(1) When the DC input voltage is greater than 1000V, the inverter will alarm an

error.
(2) When the DC input voltage is lower than 995V, the inverter starts self-

checking.
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(3) The full-load MPP voltage range of the inverter is the value measured
under the rated AC voltage. If you have any questions, please consult local

service personnel.

10.2 AC output data

TCL-
Type GT12K-
G1

TCL- TCL- TCL-
GT15K-G1 GT17K-G1 | GT20K-G1

Rated output power | 12000 W 15000 W 17000 W 20000 W

Max. output active
13200 W 16500 W 18700 W 22000W

power
Max. output
13200VA | 16500VA 18700VA 22000VA
apparent power
Rated AC Voltage
o 3/N/PE, 220/380 V, 230/400 V,240/415 V
AC voltage range 160 V~300 V
Rated AC

Froquency @ 50 Hz/ 60 Hz

Operating range at
AC power 45 Hz to 55Hz
frequency 50 Hz

Operating range at
AC power 55 Hz to 65Hz
frequency 60 Hz

Max. continuous
3x19.1A 3x24A 3x27.1A 3x31.9A
output current

Maximum output
current under fault 3x33A 3x46A
conditions

Maximum output
overcurrent 3x40A 3x60A
protection
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Adjustable
displacement
power factor

0.80ind - 0.80 cap

Inrush current
(peak and duration)

<10A @250us

Harmonic distortion
(THD) at the rated
power

<3%

Night-time power
loss

<1W

Standby power loss

<12wW

Overvoltage
category in
accordance with
IEC60664-1

(1) The AC voltage range depends on the local safety standards and rules.

(2) The AC frequency range depends on the local safety standards and rules.
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10.3 General data

above mean sea level

Type TCL-GT12-15K-G1 TCL-GT17-20K-G1

Net weight 17.3 KG 18.6KG
Dimensions(LxWxD) 503%435x183 mm
Mounting environment Indoor and Outdoor
Mounting recommendation Wall bracket
Operating temperature range -25...+60°C
Max. permissible value for
relative humidity ( non- 100%
condensing )
Max. operating altitude

3000m

Ingress protection

IP65 according to IEC60529

Climatic category 4K4H
Protection class | according to IEC 62103
Topology Transformerless
Feed-in phases 3

Cooling concept

Active cooling

Display

LED

Communication interfaces

WiFi/4G/RS485(optional)

Radio technology

WLAN 802.11b/g/n

Radio spectrum

WLAN 2.4 GHz with 2412MHz — 2472MHz
band

Antenna gain

2dB
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10.4 Safety regulations

Type TCL-GT-G1 Series inverter
Internal overvoltage
Integrated
protection
DC insulation
Integrated
monitoring
DC injection
Integrated
monitoring
Grid monitoring Integrated
Residual current
o Integrated
monitoring
Islanding protection Integrated (Three-phase monitoring)
; ; EN61000-6-1
EMC immunity
EN61000-6-2
o EN61000-6-3
EMC emission
EN61000-6-4
EN61000-3-2, EN61000-3-3
Utility interference
EN61000-3-11, EN61000-3-12
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10.5 Tools and torque

Tools and torque required for installation and electrical connections.

Tools, model Object Torque
Torque screwdriver, Screws for the cover 3.0 Nm
T25
Torque screwdriver, Screws for wall bracket 1.6Nm
T20 Screw for second

grounding
Flat-head screwdriver, | Sunclix DC connector /
blade with 3.5mm
Torque screwdriver, Screw for second protective | 1.6Nm
PH2 grounding connection
Cross head
Flat-head screwdriver, | Smart meter connector /
blade 0.4x2.5
/ Stick Hand-tight
Socke | Open end of | Swivel nut of M25 cable Hand-tight
t 33 gland
wrenc | Open end of | Swivel nut of sunclix 2.0Nm
h 15 connector
Wire stripper Peel cable jackets /
Crimping tools Crimp power cables /
Hammer drill, Drill holes on the wall /
drill bit of @10
Rubber mallet Hammer wall plugs into /

holes
Cable cutter Cut power cables /
Multimeter Check electrical connection | /
Marker Mark the positions of drill /

holes

52

UMO0014_TCL-GT12-20K-G1_EN_V03.1_0425_TCL




ESD glove

Wear ESD glove when
opening the inverter

Safety goggle

Wear safety goggle during
drilling holes.

Anti-dust respirator

Wear anti-dust respirator
during drilling holes.
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11 Troubleshooting

When the PV system does not operate normally, we recommend the following

solutions for quick troubleshooting. If an error occurs, the red LED will light up.

There will have “Event Messages" display in the monitor tools. The

corresponding corrective measures are as follows:

Object

Error
code

Corrective measures

Presumable
Fault

E33

» Check the grid frequency and observe how often
major fluctuations occur.

If this fault is caused by frequent fluctuations, try to
modify the operating parameters after informing the
grid operator first.

E34

» Check the grid voltage and grid connection on
inverter.

» Check the grid voltage at the point of connection of
inverter.

If the grid voltage is outside the permissible range
due to local grid conditions, try to modify the values
of the monitored operational limits after informing the
electric utility company first.

If the grid voltage lies within the permitted range and
this fault still occurs, please call service.

E35

» Check the fuse and the triggering of the circuit
breaker in the distribution box.

» Check the grid voltage, grid usability.

» Check the AC cable, grid connection on the
inverter.

If this fault is still being shown, contact the service.

E36

» Make sure the grounding connection of the inverter
is reliable.
*Make a visual inspection of all PV cables and
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Presumable
Fault

modules.
If this fault is still shown, contact the service.

E37

» Check the open-circuit voltages of the strings and
make sure it is below the maximum DC input voltage
of the inverter.

If the input voltage lies within the permitted range
and the fault still occurs, please call service.

E38

» Check the PV array’s insulation to ground and
make sure that the insulation resistance to ground is
greater than 1 MOhm. Otherwise, make a visual
inspection of all PV cables and modules.

» Make sure the grounding connection of the inverter
is reliable.

If this fault occurs often, contact the service.

E40

* Check whether the airflow to the heat sink is
obstructed.

» Check whether the ambient temperature around the
inverter is too high.

E46

» Check whether the open circuit voltage of each
photovoltaic group is 21020V.

If the open circuit voltage of each pv group is less
than 995V and this fault still exists, please contact
the service personnel.

E48

» Check whether the electric supply is abnormal.
If the electric supply is normal and this fault still
exists, please contact the service personnel.

E56
ES7
ES8

* Disconnect the inverter from the grid and the PV
array and reconnect after 3 minutes.
If this fault is still being shown, contact the service.

E61
E62

¢ Check the DRED device communication or
operation.

E65

» Make sure the grounding connection of the inverter
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is reliable.
If this fault occurs often, contact the service.

EO1 « Disconnect the inverter from the utility grid and the
Permanent | EO3 PV array and reconnect it after LED turn off.

Fault EO05 If this fault is still being displayed, contact the

EOQ7 service.

Permanent | EO8

Fault E10

Warning :

code Warning message
31 PV1 input over voltage
32 PV2 input over voltage
34 PV1 input over current-software
35 PV1 input over current-hardware
36 PV2 input over current-software
37 PV2 input over current-hardware
40 BUS over voltage-software
42 BUS voltage unbalance (for three phase inverter)
44 Grid voltage over instant
45 Output over current-software
46 Output over current-hardware
47 Anti-islanding
150 PV1-SPD Fault
156 Inter Fan abnormal
157 External Fan abnormal
163 GFCI Redundancy check
166 CPU self-test --register abnormal
167 CPU self-test --RAM abnormal
174 Low Air Temperature
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12 Maintenance

Normally, the inverter needs no maintenance or calibration. Regularly inspect
the inverter and the cables for visible damage. Disconnect the inverter from all
power sources before cleaning. Clean the housing, cover and display with a

soft cloth. Ensure the heatsink at the rear of the inverter cover is not covered.

12.1 Cleaning the contacts of the DC-switch

Clean the contacts of the DC-switch once per year. Perform cleaning by
cycling the switch to ON/OFF positions 5 times. The DC-switch is located at

the lower left of the housing.

12.2 Cleaning the heat sink

A\ CAUTION

Risk injury due to hot heat sink
The heat sink may exceed 70°C during operation.

* Do not touch the heatsink during operation.
» Wait approx. 30 minutes before cleaning until the heatsink has cooled

An external fan is installed at the bottom of the inverter. When the fan fails to
work normally, the inverter cannot effectively dissipate heat, and the load
drops or the machine may even shut down. At this time, the fan needs to be
cleaned or replaced.

Clean the heat sink with pressurized air or a soft brush. Do not use aggressive
chemicals, cleaning solvents or strong detergents.

For proper function and long service life, ensure free air circulation around the

heatsink.
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13 Recycling and disposal

Dispose of the packaging and replaced parts according to the
rules at the installation site where the device is installed.

i
Do not dispose of the product together with the household waste but in

accordance with the disposal regulations for electronic waste applicable at

the installation site.

14 EU Declaration of Conformity

within the scope of the EU directives

* Electromagnetic compatibility 2014/30/EU C €
(L 96/79-106, March 29,2014) (EMC).

* Low Voltage Directive 2014/35/EU.(L 96/357-374, March 29, 2014)(LVD).

+ Radio Equipment Directive 2014/53/EU (L 153/62-106. May 22. 2014) (RED)

TCL PV Tech (Shenzhen) Co., Ltd. confirms herewith that the inverters

described in this document are in compliance with the fundamental

requirements and other relevant provisions of the above mentioned directives.

The entire EU Declaration of Conformity can be found at

https://www.tcl.com/global/en/photovoltaic
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15 Warranty

The factory warranty card is enclosed with the package, please keep well the
factory warranty card. Warranty terms and conditions can be downloaded at
https://www.tcl.com/global/en/photovoltaic, if required.

When the customer needs warranty service during the warranty period, the
customer must provide a copy of the invoice, factory warranty card, and
ensure the type label of the inverter is legible. If these conditions are not met,

TCL has the right to refuse to provide with the relevant warranty service.
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16 Contact

If you have any technical problems concerning our products, please contact
TCL service. We require the following information in order to provide you with
the necessary assistance:

* Inverter device type

* Inverter serial number

* Type and number of connected PV modules

* Error code

* Mounting location

» Warranty card

TCL PV Tech (Shenzhen) Co., Ltd.

Add.:No. Room D301, Building A3, No. 2533, Guanguang Avenue,Fenghuang
Community, Fenghuang Street, Guangming District, Shenzhen, Guangdong.

https://www.tcl.com/global/en/photovoltaic

ios Android
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TCL PV Tech (Shenzhen) Co., Ltd.
Web:www.tcl.com/global/en/photovoltaic
Add.:Room D301, Building A3, No. 2533, Guanguang Avenue,

Fenghuang Community, Fenghuang Street, Guangming District,
Shenzhen, Guangdong.



TCL Home User Manual 1.0

1. App Install
Method 1: Download and install the app from the app store
* iPhone users: Search for "TCL Home" in the App Store.

e Other mobile phone users: Search for "TCL Home" in the Google Play.

2. SignUp and LogIn

2.1 Create account

Step 1 Open the App

Launch the TCL Home app and enter the main login interface.

You can choose the following actions:

e Log In: Enter your email or phone number and password, then click Login.

e Create Account: Click Create account.



Step 2 Create account.

e Enter your name and email address.
e Optionally, you can choose to subscribe to the newsletter.

e Click Next to proceed.

Step 3 Verify Your Identity

e The system will send a verification code to the email or phone number you entered.

e On the Verification code screen, enter the code you received.

e If required, complete the image verification (e.g., clicking specific elements in the image).

e Click Next to complete the verification.

Step 4 Complete Registration or Login

e After successful verification, unregistered email addresses or phone numbers will be
automatically registered.

* You can now access all features of the TCL Home app.

< <

Create account Verification code

Sent code to testxxx@gmail.com
Vietnam > @g

Quick login Create account

Step 2 Step 3 Step 3 Step 4

2.2 Quick login

Step 1 Open the App

Launch the TCL Home app and enter the main login interface.

You can choose the following actions:

e Log In: Enter your email or phone number and password, then click Login.

* Quick Login: Click Quick login.



Step 2 Click Quick login.
e Click Quick login.
e Enteryour email or phone number.

e Optionally, you can choose to subscribe to the newsletter.

e Click Next.

Step 3 Verify Your Identity

e The system will send a verification code to the email or phone number you entered.

e On the Verification code screen, enter the code you received.

 Ifrequired, complete the image verification (e.g., clicking specific elements in the image).

e Click Next to complete the verification.

Step 4 Complete Registration or Login

e After successful verification, unregistered email addresses or phone numbers will be

automatically registered.

* You can now access all features of the TCL Home app.
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TCL Quick login

Vietnam >

Verification code
Sent code to test@gmail.com

Vietnam >

575 to resend

Forgot passwo

Log in with password

Quick login Create account

Step 1 Step 2

Step 3
2.4 Forgot password

Step 1 If you forget your password, click Forgot password?.
Step 2 Follow the prompts to enter your email or phone number.

Step 3 Enter the verification code you receive.
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Virtual Device
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Smart TV Add devices
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Step 4 Enter a new password and click Confirm to log in again.
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Vietnam >
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HOME Forgot password?

Enter your email/phone to continue

Verification code Reset password
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Forgot password?

Quick login Create account
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3. Network Configuration and Binding

3.1 Add the Device

Step 1 In the app, click "Add Device" or the "+" button, and select the device type.

Step 2 The app will automatically search for nearby devices. Once found, click to
connect.

Step 3 The installer code is admin.

Step 4 Enter the name and password of your home Wi-Fi network ( supports only
2.4GHz Wi-Fi).
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Configuring Basic Information
This device only supports 2.4GHz Wi-Fi

Wi-Fi or Hotspot

kuite-32452

Password

( Next

Step 4

Step 5 Select the Plant to associate in the "Associated plant" field.

Step 6 Click the arrow icon on the right to enter the selection page and complete

the association.

e Ifno plantis available for association, you can click Add plant to add one.
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Step 5
3.1.1 Add Plant

Step 1 Fill in the plant information
1. Enter Plant Name (Step 1)

o Input the name of the plantin the "Plant name" field (required).
2. Select Country/Region (Step 1)

o Click the "Country/Region" field and select the country or region where the plant is
located (required).

3. Enter Plant Address (Step 1)

o Input the detailed address of the plant in the "Plant address" field.

o Click the location icon on the right to select the address via the map.
4. Enter Total String Capacity (Step 1)

o Input the total string capacity of the plant in the "Total string capacity (kWp)" field
(required).

5. Select Plant Type (Step2)



o Click the "Plant type" field and select the type of plant (PV+Battery.
PV+Grid+Consumption. PV+Grid+Consumption+Battery) (required).

o Click the question markicon on the right to view the type description.

6. Select System Type (Step 1)

o Click the "System type" field and select the system type of the plant (e.g., grid-connected,
off-grid, etc.) (required).

o Click the question markicon on the right to view the type description.
7. Enter Creation Date (Step 3)
o Input the creation date of the plant in the "Creation date" field (required).
8. Set Azimuth (Step 3)
o Input the azimuth of the plantin the "Azimuth (°)" field, with a range of 0° to 360°.
o Click the question mark icon on the right to view the definition of azimuth.
9. Save Information (Step 3)

o After completing the above fields, click the "Save" button in the top-right corner of the
page to save the plant information.
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3.2 Connect to the Dongle AP hotspot

Step 1 Confirm and Proceed to the Next Step



o Click the "Next" button at the bottom of the page to save the configuration and proceed
to the next step.

Step 2 Connect to the Device

a. Connect to the Device Hotspot

= Follow the prompt to connect your mobile phone to the device's temporary WLAN
hotspot to complete the connection.

= Example hotspot name: eg (B815AA222222)
b. Confirm Connection
= Click the "Connect" button to connect to the device hotspot.

= Ifyou need to cancel the operation, click the "Cancel" button.

Step 3 Connect to the Device

e Your mobile phone is establishing a connection with the device, and the progress is
displayed on the screen.

* Please wait patiently until the connection is completed (100%).

Step 4 Device Connecting to Cloud Service

e The device is establishing a connection with the TCL IoT cloud service, and the progress is
displayed on the screen.

* Please wait patiently until the connection is completed (100%).

Step 5 Binding Completed

e The screen displays "Completed," indicating that the device has been successfully registered
and bound to the cloud service.

* You can see the device name and serial number (e.g., ASW Inverter, SN: B815AA222222).

e Click the "Remote" button at the bottom of the screen to start remotely controlling the
device.
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4. Transfer plant

Step 1 Open the app, log in to your account, and navigate to the device homepage
to view the corresponding list of power station cards. Click on a power station card
to enter the power station details page.

Step 2 The power station details page displays the power station status, real-time

power monitoring, and energy flow diagram. Click the settings icon in the top right
corner.

Step 3 Select "Transfer Plant".

Step 4 Scan the code to transfer Plant.
e Scan the code to download and register as a TCLhomeAPP user

e Use TCLhome APP to scan this QR code

o After the transfer, the power station will be under the Use TCLhome account.
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5. Theintroduction of Plant functions

Step 1 The Plant page :power plant name, energy flow diagram, data overview,
product introduction and functional areas

1. Power plant name: show the powerplant name and switch to view the user's other power
plants.

2. Energy flow diagram: real-time display of the PV power generation, battery storage power,
load consumption power and real-time power of the grid according to the current operation
of the plant.

3. Data Overview: This is to show the important data related to the power plant, including
yield today, yield this month, yield this year, revenue today, revenue this month, revenue this
year.

4. Product Introduction: Here will show the power plant related supporting products,
including pv panels ,heat pumps ,inverter ,battery,and EV charger. Click on it to view the
specific introduction of the product.

Step 2 More Functions:

1. Basic information: click to view the basic information of the power station, such as: grid
connection date.

2. Share data to bussiness : you can share the data of the power station to the maintenance
provider.



Management: You can add your TCL heat pump or EV charger to the power station for
unified management.

Share plant: share the power station to your family or friends.
Transfer plant: Installer can share the power station to user.

Delete plant: only the owner of the power station owns this function.

Step 3 The data page including: power generation data, power analysis, energy
analysis, environmental benefits

1.
2.

Power generation data: show the daily yield and daily revenue.

Power analysis: show the relevant parameters of different years, months, days and the total
life cycle content, such as: power generation, power consumption, etc.

Energy analysis: show specific details of different periods (day/month/year/life cycle) from
the perspective of both power generation and power consumption. For example, it
introduces how much of the total power generation is self-generated and how much
electricity is sold to the grid

Environmental Benefits: 4 environment-related indicators are shown here, saving standard
coal, reducing carbon emissions, equivalent tree planting and power generation benefits,
through which users can learn about the contribution of installing PV power generation to
global environmental protection.
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Step 4 Devices Management page : Devices status



1. Device type: here the device is categorized according to different communication status and
operation status of the device, users can quickly filter and locate the device they need to view
according to different categories.

2. Device Card: Each inverter under the current power plant will be displayed here as a card,
which mainly contains device name, device SN, device operation status (normal/alarm), real-
time power and today's power generation.

Step 5 The alarm page :alarm type,alarm card

1. Alarm type: here according to different types of alarms are categorized, users can quickly
filter and locate the alarms they need to view according to different alarm types (e.g., all
alarms, alarms in progress, and alarms that have been shut down).

2. Alarm card: each alarm triggered by each device under the current power station will be
displayed here in the form of a card, the card contains: alarm level, alarm title, belongs to the
inverter, alarm trigger time, alarm status and other information.

3. Click on the view: you can enter the alarm details inside the alarm to view the alarm
content of the current content contains more detailed content.
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