Chapter 3 Environment and Installation

3.1 Environment

The environment will directly affect the proper operation and the life span of the inverter. To ensure
that the inverter will give maximum service life, please comply with the following environmental
conditions:

Protection

Protection Class | IP20/NEMA 1 or IPOO

Ambient Temperature: (-10°C - +40°C (14 -104 °F)

Without Cover: -10°C - +50°C (14-122 °F); but it is required to derate 2% of
Operating current at each additional 1°C.

Temperature The maximum operating temperature is 60°C.

If several inverters are placed in the same control panel, provide a heat
removal means to maintain ambient temperatures below 40°C

Storage

-20°C - +70°C (-4 -158 °F)
Temperature

95% non-condensing

Humidity Relative humidity 5% to 95%, free of moisture.
(Follow IEC60068-2-78 standard)

Altitude: Below 1000 m (3281 ft.)

Altitude It is required to derate 1% of current at each additional 100 m.
The maximum altitude is 3000 m.

Avoid exposure to rain or moisture.

Avoid direct sunlight.

Avoid oil mist and salinity.

Avoid corrosive liquid and gas.

Installation Site Avoid dust, lint fibers, and small metal filings.

Keep away from radioactive and flammable materials.

Avoid electromagnetic interference (soldering machines, power machines).

Avoid vibration (stamping, punching machines etc.).

Add a vibration-proof pad if the situation cannot be avoided.
Maximum acceleration: 1.0G (9.8m/s?), from 49.84 to 150 Hz
Shock Displacement amplitude : 0.3mm (peak value), from 10 to 49.84 Hz
(Follow IEC60068-2-6 standard)
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3.2 Installation

When installing the inverter, ensure that inverter is installed in upright position (vertical direction) and
there is adequate space around the unit to allow normal heat dissipation as per the following Fig. 3.2.1

5.9in. .
150mm 5.9in.
) 150mm

Ambient
temperature
-10 to +40°C

5.9in. 5.9in. _
150mm 150mm | Air Flow )‘

Fig 3.2.1: A510S Installation space

X =1.18" (30mm) for inverter ratings up to 25HP
X =1.96" (50mm) for inverter ratings 30HP or higher

Important Note: The inverter heatsink temperature can reach up to 194°F / 90°C during operation; make sure to
use insulation material rated for this temperature.
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3.3 External View

(a) 200V 1~75HP/400V1~75HP/575V 1~ 3 HP

Mounting hole ) Fan Cover
Anti-dust Cover

Mounting Hole

Heatsink Rings (4 rings)
Front cover Front Cover
.
Digital operator Digital Operator
J'_L\ Nameplate —_ Nameplate
and barcode and Barcode
— | —
Terminal cover Terminal Cover
(Wall-mounted type, IEC IP20) (Wall-mounted type, IEC IP20, NEMA1)
(b) 200V 10 ~ 25 HP / 400V 10 ~ 30 HP / 575V 5~10HP / 690V 15~40HP
Moirating hole Anti-dust cover Moiinting hioTe
Front cover Front cover l’,
§ .
Digital operator 1 Digital operator
Mameplate Nameplate

and barcode and barcode

Terminal cover

(Wall-mounted type, IEC IP20) (Wall-mounted type, IEC 1P20, NEMA1)
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(c) 200V 30 ~ 40 HP / 400V 40 ~ 75 HP / 690V 50~75HP

Mounting Hole

(5]

& ]

& iz

/ 2270

Front Cover
¢ Rings (4 rings)
Digital Operator \'
Nameplate

—— and Barcode

Terminal Cover

)

%%s&
o) %

(Wall-mounted type, IEC IP20, NEMA1)

(d) 200V 50 ~ 100 HP / 400V 100 ~ 215 HP / 690V 100~270HP

Anti-dust Cover

Mounting Hole
Mounting Hole
Front Cover

Front Cover . .
Rings (4 rings) Rings (4 rings)
Digital Operator
Digital Operator - aﬁg'giflfge
. Nameplate —
and Barcode
Terminal Cover ﬁ ( Terminal Cover
1"‘ .
:\' . ® Wiring Box n\.
s L
= .
-
-
gl
(Wall-mounted type, IEC IP00) (Wall-mounted type, IEC IP20, NEMA1)
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(e) 200V 125 ~ 150 HP / 400V 270 ~ 425 HP

Anti-dust Cover

Mounting Hole Mounting Hole

Front Cover

Rings (4 rings)

Front Cover FMS)

J Digital Operator

iqi Nameplate . Nameplate
Digital Operator . and Barcode Terminal Cover and Barcode

Wiring Box N E . - \"

Terminal Cover

.
j

(Wall-mounted type, IEC IP00) (Wall-mounted type, IEC IP20, NEMA1)

3.4 Warning Labels

Important: Warning information located on the front cover must be read upon installation of the inverter.

(" A
/A WARNING / AVERTISSEMENT
Risk of electrical shock. shut off main power and wait for 5 minutes before servicing.
Risque de choc électrique. Couper I'alimentation principale et attendre 5 minutes avant I'entretien.
Hot surface. Risk of burn.
Surface chaude. Risque de brilure.
/A CAUTION / ATTENTION
See manual before operation.
Consultez le manuel avant I'opération.
. J
(a) 200V: 1-7.5HP / 400V: 1-7.5HP /575V 1~ 3 HP
/A WARNING / AVERTISSEMENT
Risk of electrical shock. shut off main power and wait for 5 minutes before servicing.
Risque de choc électrique. Couper I'alimentation principale et attendre 5 minutes avant I'entretien.
A CAUTION / ATTENTION
See manual before operation.
Consultez le manuel avant l'opération.
(b) 200V: 10HP / 400V: 10-20HP /575V 5~10HP
' N
/N WARNING / AVERTISSEMENT
Risk of electrical shock. shut off main power and wait for 15 minutes before servicing.
Risque de choc électrique. Couper |'alimentation principale et attendre 15 minutes avant I'entretien.
/\ CAUTION / ATTENTION
See manual before operation.
Consultez le manuel avant I'opération,
. J

(c) 200V: 15-150HP / 400V: 20(F)-425HP/690V 15~270HP
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3.5 Removing the Front Cover and Keypad

& Caution

e Before making any wiring connections to the inverter the front cover needs to be
removed.

e ltis not required to remove the digital operator before making any wiring connections.

e Models 200V, 1 — 25 HP and 400V, 1 — 30 HP and 575V/690V 1 — 40 HP have a
plastic cover. Loosen the screws and remove the cover to gain access to the terminals
and make wiring connections. Place the plastic cover back and fasten screws when
wiring connections have been made.

e Models 200V, 30 - 150HP and 400V, 40 - 425HP and 690V 50 - 270HP have a metal
cover. Loosen the screws and remove the cover to gain access to the terminals and
make wiring connections. Place the metal cover back and fasten screws when wiring
connections have been made.

3.5.1 Standard Type

(a) 200V: 1 ~ 7.5 HP /400V: 1 ~ 7.5 HP /575V: 1~3HP

Step 1: Unscrew Step 2: Remove cover
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Step 3: Make wire connections and place cover back Step 4: Fasten screw

(b) 200V: 10 ~ 25 HP /400V: 10 ~ 30 HP /575V: 5~10HP/690V 15~40HP

Step 1: Unscrew cover Step 2: Remove cover
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Step 3: Make wire connections and place cover back

(c) 200V: 30 ~ 40 HP / 400V: 40 ~ 75 HP /690V: 50~75HP (Chassis Type)

<
)

Step 1: Unscrew cover
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Step 3: Make wire connections and place cover back Step 4: Fasten screw

(d) 200V: 50 ~ 100 HP / 400V: 100 ~ 215 HP /690V: 100~270HP (Chassis Type)

Step 1: Unscrew cover Step 2: Remove cover
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Step 3: Make wire connections and place cover back Step 4: Fasten screw

(e) 200V: 125 ~ 150 HP / 400V: 270 ~ 425 HP (Chassis Type)

Step 1: Unscrew cover Step 2: Remove cover
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Step 3: Make wire connections and place cover back Step 4: Fasten screw
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3.5.2 Built-in filter type (400V: 1 ~ 60 HP)

Step 5: Make connections and place filter cover back Step 6: Fasten screw
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3.6 Wire Gauges and Tightening Torque

To comply with UL standards, use UL approved copper wires (rated 75° C) and round crimp terminals
(UL Listed products) as shown in table below when connecting to the main circuit terminals. TECO
recommends using crimp terminals manufactured by NICHIFU Terminal Industry Co., Ltd and the
terminal crimping tool recommended by the manufacturer for crimping terminals and the insulating

sleeve.

Wire size Terminal | Model of-the Fastening torque -Model.of Model of
mm2 (AWG) sc.rew round ?"mp kgf.cm (in.Ibs) insulating crimp tool
size terminal sleeve

0.75 (18) M3.5 R1.25-3.5 8.21010(7.11t0 8.7) TIC 1.25 NH 1
M4 R1.25-4 12.2t0 14 (10.4 to 12.1) TIC 1.25 NH 1
125 (16) M3.5 R1.25-3.5 8.21t0 10 (7.1t0 8.7) TIC 1.25 NH 1
M4 R1.25-4 12.2t0 14 (10.4 to 12.1) TIC 1.25 NH 1
M3.5 R2-3.5 8.2t010(7.1t0 8.7) TIC 2 NH1/9
2 (14) M4 R2-4 12.2t0 14 (10.4 to 12.1) TIC 2 NH1/9
M5 R2-5 22.1t0 24 (17.7 t0 20.8) TIC 2 NH1/9
M6 R2-6 25.510 30.0 (22.1t026.0) | TIC 2 NH1/9
M4 R5.5-4 12.2t0 14 (10.4 to 12.1) TIC5.5 NH1/9
35/55 M5 R5.5-5 20.4 to 24 (17.7 to0 20.8) TIC5.5 NH1/9
(12/10) M6 R5.5-6 25.510 30.0 (22.1t0 26.0) | TIC 5.5 NH1/9
M8 R5.5-8 61.2 10 66.0 (53.0t0 57.2) | TIC 5.5 NH1/9
M4 R8-4 12.2t0 14 (10.4 to 12.1) TIC 8 NOP 60
8 (8) M5 R8-5 20.4 to 24 (17.7 to 20.8) TIC 8 NOP 60
M6 R8-6 25.51030.0 (22.11026.0) | TIC 8 NOP 60
M8 R8-8 61.21066.0 (53.0t0 57.2) | TIC 8 NOP 60
M4 R14-4 12.2t0 14 (10.4 to 12.1) TIC 14 NH1/9
14 (6) M5 R14-5 20.4 to 24 (17.7 to 20.8) TIC 14 NH1/9
M6 R14-6 25.510 30.0 (22.1t0 26.0) | TIC 14 NH1/9
M8 R14-8 61.2 10 66.0 (53.0 to 57.2) | TIC 14 NH1/9
22 (4) M6 R22-6 25.510 30.0 (22.1 10 26.0) | TIC 22 NOP 60/ 150H
M8 R22-8 61.2 10 66.0 (53.0 to 57.2) | TIC 22 NOP 60/ 150H
30/38(3/2) M6 R38-6 25.510 30.0 (22.1 t0 26.0) | TIC 38 NOP 60/ 150H
M8 R38-8 61.2 10 66.0 (53.0 to 57.2) | TIC 38 NOP 60/ 150H
50/60 M8 R60-8 61.2 10 66.0 (53.0 to 57.2) | TIC 60 NOP 60/ 150H
(1/1/0) M10 R60-10 102 to 120 (88.5 to 104) TIC 60 NOP 150H
70 (2/0) M8 R70-8 61.2 10 66.0 (53.0 to 57.2) | TIC 60 NOP 150H
M10 R70-10 102 to 120 (88.5 to 104) TIC 60 NOP 150H
80 (3/0) M10 R80-10 102 to 120 (88.5 to 104) TIC 80 NOP 150H
M16 R80-16 255 to 280 (221 to 243) TIC 80 NOP 150H
M10 R100-10 102 to 120 (88.5 to 104) TIC 100 NOP 150H
100 (4/0) M12 R100-12 143 to 157 (124 to 136) TIC 100 NOP 150H
M16 R80-16 255 to 280 (221 to 243) TIC 80 NOP 150H
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3.7 Wiring Peripheral Power Devices

& Caution

o After power is shut off to the inverter the capacitors will slowly discharge. Do NOT touch
the inverter circuit or replace any components until the “CHARGE” indicator is off.

e Do NOT wire or connect/disconnect internal connectors of the inverter when the inverter
is powered up or after power off but the “CHARGE"” indicator is on.

e Do NOT connect inverter output U, V and W to the AC power source. This will result in
damage to the inverter.

e The inverter must be properly grounded. Use terminal E to connect earth ground and
comply with local standards.

e |t is required to disconnect the ground wire in the control board if the inverter is not
grounded.

e Do NOT perform a dielectric voltage withstand test (Megger) on the inverter this will result in
inverter damage to the semiconductor components.

e Do NOT touch any of the components on the inverter control board to prevent damage to
the inverter by static electricity.

200V: 1HP~2HP/ 400V: 1HP~3HP

e Disconnect the ground wire of J1. on the
control board (C/B).
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200V: 3HP~8HP/ 400V: 5SHP~8HP/575V: 1~3HP

e Disconnect the ground wire of J1. on the
control board (C/B).

gLt Sz T :

Peoveer b

e Disconnect the ground wire of
isolated metal plate.
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200V: 15- 25HP/ 400V: 25~30HP/690V: 15~40HP

e Disconnect the ground wire of
isolated metal plate.

200V: 30-40HP/ 400V: 40-75HP/690V: 50~75HP

e Disconnect the ground wire of
isolated metal plate.
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200V: 50HP/ 400V: 100HP and the above/690V: 100HP

ANASDNEBIUOL

W rsi0+ 2050741007

1
8

&
£
s‘i‘
B

e Disconnect the ground screw below the C/B and ground studs of
isolated metal plate.

& Caution

o Refer to the recommended wire size table for the appropriate wire to use. The voltage
between the power supply and the input terminals of the inverter may not exceed 2%.

Phase-to-phase voltage drop (V) = \/3 xresistance of wire (Q/km) x length of line m)

x currentx10-3,
(km=3280 x feet) / (m=3.28 x feet )

e Reduce the carrier frequency (parameter 11-01) If the cable from the inverter to the
motor is over 25m (82ft). A high-frequency current can be generated by stray
capacitance between the cables and result in an overcurrent trip of the inverter, an
increase in leakage current, or an inaccurate current readout.

e To protect peripheral equipment, install fast acting fuses on the input side of the inverter.
Refer to section 11.4 for additional information.
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Power supply:
Power Supply A
) Make sure the correct voltage is applied to avoid damaging the

\ inverter.
M?Ide_d 7= Molded-case circuit breaker (MCCB) or fused disconnect:
Circuit :“‘-“J"““’ ® A molded-case circuit breaker or fused disconnect must be installed
Breaker between the AC source and the inverter that conforms to the rated
voltage and current of the inverter to control the power and protect the
inverter.

Contactor inverter.
Ground fault detector / breaker:

Magnetic % ) & Do not use the circuit breaker as the run/stop switch for the
IZlZg

) A Install a ground fault breaker to prevent problems caused by
current leakage and to protect personnel. Select current range up to
200mA, and action time up to 0.1 second to prevent high frequency
failure.

Magnetic contactor:

® Normal operations do not need a magnetic contactor. When performing
Fast ﬁ] functions such as external control and auto restart after power failure, or

AC
Reactor

Acting when using a brake controller, install a magnetic contactor.
Fuse A
) Do not use the magnetic contactor as the run/stop switch for
the inverter.
Input Noise AC line reactor for power quality: _ _
Filter ® When inverters are supplied by a high capacity power source (>

600KVA), an AC reactor can be connected to improve the power factor.

Install Fast Acting Fuse:
® To protect peripheral equipment, install fast acting fuses in accordance
with the specifications in section 11.4 for peripheral devices.

Input Noise filter:

A510 ® Afilter must be installed when there are inductive loads affecting the
Inverter inverter. The inverter meets EN55011 Class A, category C3 when the
TECO special filter is used. See section 11.3 for peripheral devices.
Ground Inverter:

® Output terminals T1, T2, and T3 are connected to U, V, and W terminals
of the motor. If the motor runs in reverse while the inverter is set to run
forward, swap any two terminals connections for T1, T2, and T3.

Output Noise A
Filter ° To avoid damaging the inverter, do not connect the output
terminals T1, T2, and T3 to AC input power.

L] Connect the ground terminal properly. (200V class: Rg <100Q;
400V class: Rg <10Q.)
Output Noise filter:
® An output noise filter may reduce system interference and induced

Induction noise.
Motor | Motor:
Z g ® If the inverter drives multiple motors the output rated current of the
Ground [ inverter must be greater than the total current of all the motors.
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3.8 General Wiring Diagram

AC Input Voltage

Braking Resistor

L1(R) L2(S) L3(T) %
B1/P B2 *1
c o 3@ Induction motor
enct Fus L1R
o @
L
o
Ground
<100Q
Main Power Section
—_
FWD / STOP ,3 $1
i
REV / STOP T @ S2
! Analog Outputs
Multi-Step Speed Ref. 1 @ S3 AO2 AO1:0-10VDC
) 2 Snalog. AO2:0 - 10VDC/4-20mA
. MUI!“- ‘ Multi-Step Speed Ref. 2 s o @s4  SW3 utpul
Digital Input runctiona GND
g i PU e | Digital Inputs | Multi-Step Speed Ref. 3 5 S5 SOURCEE AP |
ection SINK NPN (DEFAULT) ‘Note 1
Fault Reset S6
Jog Command s7
g A51 OS CN3 Option Card (PG)
External base block T S8
i
Factory Default | @® 24V Power terminal for digital signal (source)
i o ) (R1A)] | - -
H 24VG Digital signal common (sink) ﬁqh Multi-Function
i NO
H (R1C) | Relay Output
@‘1 e (R1 B)G" Contact rating:
{ 250 VAC < 1.0A
i - R2A 30 VDC < 1.0A
i sw2 © — .
i T _Rec) 5
i v _t
+10V: Power for Analog Input |
Q
(max. 20mA)
=10V - 0.~ 10V, 20KQ Al1: Multi-Function Analog Input DO1 | 1 YR et -
P (-10~10V/0~10V, 20KQ) D ulti-Functional transistor
4 ~20mA /0~ 10V, 250KQ iqi
External m © Al2: Multi-Function Analog Input * *6p02 digital outputs
Analog | t Py (0~10V/4~20mA, 250KQ) ) — |\ QeeniCallecioridsy
Inputs ©—1 GND: Analog Signal Common * @50mA
l .5 DOG (opto-isolated)
-10V: Power for Analog Input . -
P ! swa
i *5
| PO@— : .
Pulse Input i *7 Multi-function pulse
¥ PI Pulse Input 32kHz Max. . ip output 32kHz Max.
Vce 24V 12v 5V
R 2KQ | 750Q | 100Q ° 1]sm)
OF 5 RS485
h— Run Permissive Input 4 B Communication Port
©F2 @ 2:|s()
]
Notes:

*1: Models 200V 1 ~ 25HP and 400V 1 ~ 40HP or lower ratings have a built-in braking transistor. To use this braking transistor
a braking resistor can be connected between B1 and B2.

*2: Use SW3 to select between Sink (NPN, with 24VG common) or Source (PNP, with +24V common) for multi-function digital

input terminals S1~S8.

Use SW2 to switch between voltage (0~10V/-10~10V) and current (4~20mA) input for Multi-function analog input 2 (Al2).

Run Permissive input F1 and F2 is a normally closed input. This input should be closed to enable the inverter output. To

*3:
*4:
activate this input remove the jumper wire between F1 and F2.

Models 200V 3HP and 400V 5HP and higher ratings include terminals -10V, S(+), S(-),R2A-R2C and PO-GND.
200V 2HP and 400V 3HP and lower ratings include terminal DO2.

*7: When using the open collector for pulse input, it doesn’t need resistance because of built-in pull-up resistance.
*8: AO2 default setting is 0~+10V.

*9 Both 200V class 50HP~150HP and 400V class 100HP~425HP have built-in DC reactors.

*10 It need turn on the switch for the terminal resistor RS485 in the last inverter when many inverters in parallel connection.

*5:
*6.

Please refer to Appendix A
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3.9 User Terminals (Control Circuit Terminals)

200V: 1~ 2 HP, 400V: 1 ~ 3HP

RIAIRIB! RIC E |DO2|24VG: S2 | S4 ¢ S6 : S8 [ 24V [H10ViGND: AIl : AI2

RJ45| |po1poc| s1 i s3issis7|FL| F2| P1iso1iAO2| E

200V: 3 ~ 150 HP, 400V: 5 ~ 425HP, 575V:1~10HP, 690V:15~270HP

RIA{R1B{RIC|R24{R2C SISO | S1 D83 85 87 24V [H10VIGND: 110V :GND.GND: Al | A2

R.J45 DO1:DOG] S2 : S4 ¢ 86 | S8 24V F1 | F2 | PO ¢ PI :AO1:A02| E
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Description of User Terminals

Type Terminal Terminal Function Signal Level / Information
S$1 2-wire forward/ stop (default) * 1
S2 2-wire reversal/ stop (default) * 1
s3 Multi-speed/ position setting command 1
(default) * 1 Signal Level 24 VDC
Digital sS4 Multi-speed/ position setting command 2 (photo isolated)
ing ut (default) * 1 Maximum current: 8mA
i pnal S5 Multi-speed/ position setting command 3 Maximum voltage: 30 Vdc
g (default) * 1 Input impedance: 4.22kQ
S6 Fault reset (default) * 1
S7 JOG frequency command (default) * 1
External B.B.(Base Block) stop (coast to stop)
S8
(default) * 1
24V Digital signal SOURCE point (SW3 switched to | +15%,
24V SOURCE) Max. output current: 250mA
Power Common terminal of Digital signals (The Sutmef allloads
supply 24VG Common point of digital signal SINK ( SW3 connected )
switched to SINK)
+10V Power for external speed potentiometer +10V (Max. current , 20mA)
10V Only abovg ZOOY 3HP/ 40.0V 5HP (include) 10V (Max. current , 20mA)
support this terminal function
From 0 to +10V,
Al Multi-function analog input for speed reference | From -10V to +10V
(0-10V input)/(-10V~10V input) Input impedance : 20KQ
Analog Resolution: 11bit + 1
input From 0 to +10V,
: . . . . . From -10V to +10V
signal Multi-function analog input terminals *2, can use Inout impedance: 200KQ
Al2 SW2 to switch voltage or current input Fr‘;m 4 t‘; 20 mA.
~10V)/(4-20mA
(0~10V)/(4-20mA) Input impedance: 250KQ
Resolution: 11bit + 1
GND Analog signal ground terminal -
E Shielding wire’s connecting terminal (Ground) -
AO1 Multi-function analog output terminals *2 (0~10V
output) From 0 to 10V,
Analog Multi-function analog output terminals *2. can From 4 to 20mA
oytput AO2 use SW6 to switch voltage or current input (Load < 500Q)
signal (0~10V/ 4-20mA output) PWM Frequency: 10KHz
GND Analog signals ground terminal
Pulse output, Band width 32KHz, only above
Max. F : 32KH
Pulse PO | 200V 3HP/ 400V 5HP (include) support this Oa:n é(ej:str;yoi M z
output terminal function. P P
ignal
signa GND Analog signals ground terminal -

3-21

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

