


























3. Installation ¢ canadianSolar

S CanadianSolar 3. Installation

WARNING

The inverter must be mounted vertically on a wall. Ensure the bracket is
level before mounting inverter. Inverter with fans may be mounted at 15-90
degrees off horizontal.

4). Lift the inverter and align the slot on the back of the inverter with the lip on the mounting
bracket. Slowly lower the inverter onto the bracket until the inverter is secured on the

bracket (see Figure 3.6).

Figure 3.6 Lift and attach the inverter to the mounting bracket
- J

5). Use two (2) M4 x 9mm screws (supplied) to secure the inverter to the mounting bracket.
Torque to 20 in-Ibs (2 N-m).

Figure 3.7 Secure the mounting bracket with screws

3.4 Wiring box configuration

The Canadian Solar U.S. Three Phase Inverter wiring box is designed for easy access to all
connection terminals, including monitoring communication ports. The wire box features a
spacious work area and pre-drilled 2 inch (ID) knockouts on the bottom and sides of the

cabinet.
4 N
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2
Figure 3.8 Inverter connection area of wiring box
\ J
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# from
Figure 14 Parts Connection Cable size Torque
above
1 DC terminal PV strings 12-6 AWG 30in-lbs
2 Ground terminal DC and AC ground 12-4 AWG 26 in-lbs
3 Grid terminal Grid 8-2 AWG 26 in-lbs
4 RS-485 terminal Communication cable | 22-12 AWG |3.5-5.3in-lbs
5 RJ45 terminal Communication cable |Network cable NA
6 COM terminal Wi-Fi/GPRS stick NA NA
7 DC surge protection NA NA NA
device
Table3.1 Connections list
N J
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3.5 DC connection

e N
WARNING
: Before connecting the inverter, make sure the PV array open circuit

voltage is within the limit of the inverter. Otherwise, the inverter could

be damaged.

Maximum 1000Vdc for CSI-50KTL-GS-FL, CSI-50KTL-GS, CSI-60KTL-GS,
CSI-66KTL-GS

WARNING
A DO NOT connect the PV array positive or PV array negative cable to ground.
This can cause serious damage to the inverter!

WARNING
MAKE SURE the polarity of the PV array output conductors matches
the DC- and DC+ terminal labels before connecting these conductors

to the terminals inside the inverter wiring box.
- J

Please see table 3.1 for acceptable wire sizes and screw torque values for the AC and DC
connections. Wire must be copper only.

Both the DC and AC ground wires can be connected to the grounding terminal block (see
Figure 3.9).

4 N

Figure 3.9 Grounding terminal block on the metal bracket
- J

Requirements for the PV modules per MPPT input:

e All PV modules must be of the same type and power rating.

e All PV modules must be aligned and tilted identically.

e The open-circuit voltage of the PV array must never exceed the maximum input voltage of
the inverter, even at the coldest expected temperature. (see Section 9 “Specifications” for
input current and voltage requirements)

e Each string connected to a single MPPT must consist of the same number of series-
connected PV modules.

.18.

3.5.1 DC connection high voltage danger notice

CAUTION
RISK OF ELECTRIC SHOCK

Do not touch an energized DC conductor. There are high voltages present when PV modules

are exposed to light causing a risk of death due to an electric shock from touchinga DC
conductor!

Only connect the DC cables from the PV module to the inverter as described in this manual.

CAUTION
POTENTIAL DAMAGE TO THE INVERTER DUE TO OVERVOLTAGE

The DC input voltage of the PV modules must not exceed the maximum rating of the inverter.
(see Section 9 “Specifications”)

Check the polarity and the open-circuit voltage of the PV strings before connecting the DC
cables to the inverter.

Confirm proper string length and voltage range before connecting DC cable to the inverter.

3.5.2 String sizing
For PV array sizing please refer Section 9 “Specifications” and utilize industry standard string
sizing techniques as specified by your local code.

3.5.3 Recommended fusing section for each channel or connection
Canadian Solar 3 phase inverters include an integrated wiring box which performs the
combining of DC strings. The fuses and fuseholders in the wiring box are not rated to carry the
current of multiple strings, so field combiner boxes should not be used with Canadian Solar 3
phase inverters. Each DC string should be directly connected to the inverter. The sizing of the
string fuses must take into account the two following conditions:
1). The nominal current rating of the selected fuse must not exceed the maximum fuse
rating of the PV panels. Please refer to the applicable specifications for this value.
2). The fuse rating is determined based on the PV panel string current and on the sizing
guidelines provided by the panel manufacturer or the local electrical code. In addition,
the maximum fuse rating must not exceed the maximum input current of the inverter.

.19.
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3.5.3.2 Maximum allowable amperage per fuse and channel

Figure 3.10 Shows sixteen (16) channels for connecting DC strings. Each channel is protected
by a fuse. The included fuses are rated at 15A. Changing fuse size could damage the fuse or
leave the module improperly protected. Do not change the fuse size.

4 N

Figure 3.10 Sixteen (16) channels in 2 sections

WARNING

If the amperage per connection is exceeded, the inverter could be damaged.
Ensure all wire sizing procedures are completed per local codes and
regulations.

Ensure the AC grid and DC PV array connections have enough separation

to prevent contact with each other.
- J

3.5.4 Process of connecting DC wires to terminals

3.5.4.1 Using fuse terminal

4 N

Figure 3.11 Fuse terminal
- J

Loosen the screw to open wire cage. Strip cable insulation about %2 inch.
Check for proper string voltage and polarity.

Insert the wire and tighten screw to secure wire. Torque to 1.5-1.7Nm.

.20.

3.6 Making connections to the AC side of the inverter

WARNING
A An automatic over-current device must be used between the inverter

and the grid.

1). Connect three (3) AC conductors to the three (3) AC terminals marked “L1”, “L2” and
“L3”.Refer to local code and voltage drop tables to determine the appropriate wire size
and type.

2). Connect the grounding conductor to the terminal marked “PE” (protective earth, the
ground terminal).

Over-Current Protection Device (OCPD) for the AC side
To protect the inverter's AC connection line, we recommend installing a device for protection
against over-current and leakage, with the following characteristics noted in Table 3.2:

s N
A NOTE
Use AL-CU transfer (bi-metallic) terminal if using aluminum cable.
& J
P
mwerier | Ratedvotiage(y) | Reiedeuut | curentratng for
CSI-50KTL-GS-FL 480V 50 80
CSI-50KTL-GS 480V 50 80
CSI-60KTL-GS 480V 60 90
CSI-66KTL-GS 480V 66 100

Table3.2 Over-current protection device characteristics for Canadian solar inverters

3.6.1 Connecting the inverter to the utility grid

All electrical installations must be carried out in accordance with the local standards and
the National Electrical Code® ANSI/NFPA 70 or the Canadian Electrical Code® CSA C22.1.
The AC and DC electric circuits are isolated from the enclosure. If required by section 250
of the National Electrical Code®, ANSI/NFPA 70, the installer is responsible for grounding
the system.

The grid voltage must be within the permissible range. The exact operating range of the
inverter is specified in Section 9 “Specifications”.

.21.
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3.6.2 Wiring procedure

s N
CAUTION

RISK OF ELECTRIC SHOCK. Prior to starting the wiring procedure, ensure
that the three-pole circuit breaker is switched off and cannot be reconnected.

NOTE
Damage or destruction of the inverter's electronic components due to
moisture and dust intrusion will occur if the enclosure opening is enlarged.

CAUTION

Risk of fire if two conductors are connected to one terminal. If a
connection of two conductors to a terminal is made, a fire can occur.
NEVER CONNECT MORE THAN ONE CONDUCTOR PER TERMINAL.

NOTE

Use M6 crimp terminals to connect to the inverter AC terminals.
. J

> P B P

The steps to assemble the AC grid terminals are listed as follows:

A) If using multi conductor cables, strip the end of AC cable outer insulating
jacket about 3 inches. Strip the end of each wire . (as shown in figure 3.12)

G—
.

Figure 3.12 Strip AC cable

NOTE
A L2 (insulation stripping length) is 1/8 inch longer than

L1 (OT cable terminal crimping area)

—
[N

B) Strip the insulation of the wire past the cable crimping area of the OT terminal,
then use a hydraulic crimp tool to crimp the terminal. The crimped portion of the terminal
must be insulated with heat shrinkable tube or insulating tape.

Connect the cable to grid terminal as below:
1). Insert the conduit fitting into the opening and tighten from the inside using the counter
nut.
2). Attach the conduit to the fitting in the enclosure opening.
3). Insert the AC cable through the conduit into the inverter.

.22.

4). Remove the nuts on the AC terminal block.

5). Use a maximum torque 3Nm to fasten the nuts.

6). Connect the equipment grounding conductor to the ground bar.

7). Depending on the grid configuration, connect the optional neutral.

8). Connect the conductors with crimp terminals to the AC terminals labeled L1, L2 and L3.
A neutral is not required for inverter operation.(see Figure 3.13).

AC OUTPUT
L1 =2 L3

Figure 3.13

- J

3.7 External ground connection point
An OPTIONAL external ground connection (PE) is provided on the right side of the inverter. To
use the OPTIONAL external ground connection (see Figure 3.14):
1). Prepare the grounding conductor. Crimp a ring or fork (M4 size) terminal onto the
grounding conductor.
2). Connect the grounding conductor (with crimped terminal) to the external ground
connection point on the right side of the inverter. Use a maximum torque of 20 in-lbs
(2N-m).

Figure 3.14 Connect the external grounding conductor
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5.4.4 AC configuration
Verify AC configuration.
5.4.4.1 Measure VAC and frequency
Measure VAC and verify voltage is within local grid standards.
1). Measure each phase to ground (L-G).
2). Measure phases to the other phases in pairs (L-L). PHAto PH B, PHB to PH C and
PHCto PHA.
3). If the meter is equipped, measure the frequency of each phase to ground.
4). Ensure each measurementis within local grid standards and the inverter specifications
as noted in Section 9 “Specifications”.

5.4.4.2 Phase rotation test
A phase rotation test is recommended to ensure the phases have been connected in the

appropriate order. Canadian Solarinverters do not require a specific phase rotation connection.

However, the local utility may require a specific phase rotation or a record of the phase
configuration of the installation.

5.4.5 AC Secure inverter wiring box
Close the Canadian Solar inverter wiring box inverter.

Place the wiring box cover on the wiring box ensuring it is oriented correctly and start the screws.

Apply pressure to the cover and tighten the screws in a cross pattern. Tighten screws to the
appropriate torque setting.

4 N

Screwdriver

Figure 5.6 Bottom side of inverter
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6.1 Start-up procedure

To start-up the inverter, itis mandatory that the steps below are followed in the exact order
outlined.

1). Ensure the commissioning checks in Section 5 have been performed.

2). Switch the AC switch ON.

3). Switch the DC switch ON. If the PV array (DC) voltage is higher than the inverter's
start-up voltage, the inverter will turn on. The red DC POWER LED and LCD will be
continuously lit.

4). Canadian Solar inverters are powered from the DC side. When the inverter detects DC
power that is within start-up and operating ranges, the inverter will turn on. After turn-
on, the inverter will check internal parameters, sense and monitor AC voltage, hertz
rate and the stability of the supply grid. During this period, the greenOPERATIONLED
will flash and the LCD screen will show INITIALIZING. This tells the operator that the
inverter is preparing to generate AC power.

5). After the locally mandated delay (300 seconds for IEEE-1547 compliantinverters), the
inverter will start generating AC power. The green OPERATION LED will light
continuously and the LCD screen will show GENERATING.

CAUTION

The inverter's surface temperature can reach up to 75°C (167° F). To
! :: avoid risk of burns, do not touch the surface when the inverteris in

the operational mode. Additionally, the inverter must be installed

out of the reach of children.

6.2 Shutdown procedure
To stop the inverter, it is mandatory that the steps below are followed in the exact order outlined.
1). Switch AC switch OFF.
2). Wait approximately 30 seconds (during this time, the AC side capacitors are dissipating
energy). If the inverter has DC voltage above the start-up threshold, the red POWER
LED will be lit. Switch the DC switch OFF.
3). Confirm all LED's switch OFF (~one (1) minute).

CAUTION

Although the inverter DC disconnect switch is in the OFF position and all
A the LED's are OFF, operators must wait five (5) minutes after the DC power

source has been disconnected before opening the inverter cabinet. DC

side capacitors can take up to five (5) minutes to dissipate all stored energy.
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