


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The rated output current is limited based on the carrier frequency set at Cn.04.
The output voltage becomes 20~40% lower during no-load operations to protect the inverter from
tripping on OCT faults when the load returns (0.4~4.0kW models only).
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Technical Specification

3-Phase 480V, 1 HP - 15 HP (0.75 - 11 kW)

Model RSI-xxx-SS-4-C 1.0 30 50 10
Applied HP 05 10 20 30 55 75 10
motor Heavy load
kw 04 075 15 22 40 55 75
Normal  |HP 1.0 20 30 50 75 10 15
load KW 075 15 22 37 55 75 1"
Rated Rated Heavy 10 19 30 42 6.1 91 122
output capacity load
(kvA) Normal |15 24 39 53 76 122 175
load
Rated Heavy 13 25 40 55 80 12 16
current [3- |load
Phase Normal 20 31 51 6.9 100 16 23
input] (A) | load
Rated Heavy 08 15 23 31 48 71 95
See . current load
Warning | [single- Normal 13 19 30 39 59 95 14
Phase load
input] (A)
Output frequency 0-400 Hz (IM Sensorless: 0-120 Hz)
Output voltage (V) 0-Input (-15% to +10%)
Single phase 480VAC(-5% to +10%)
Rated Working voltage (V) 3-phase 380-480 VAC (-15% to +10%)
input
Input frequency 50-60 Hz (+5%)
(In case of single phase input, input frequency is only 60Hz(+5%).)
Rated Heavy 1.1 24 42 59 87 129 175
current (A) |load
Normal |20 33 55 75 108 175 254
load
Weight (Ib /kg) w/EMC filter 26/1.18 |26/1.18 |39/1.77 |4/1.80 |49/223 |73/33 75/34
. The standard motor capacity is based on a standard 4-pole motor.
. The standard used for 200 V inverters is based on a 240 V supply voltage, and for 400V inverters is
based on a 480 V supply voltage.
. The rated output current is limited based on the carrier frequency set at Cn.04.
. The output voltage becomes 20~40% lower during no-load operations to protect the inverter from
the impact of the motor closing and opening (0.4~4.0kW models only).
. Warning - 480V units only - When using single phase input, the built-in EMC filter must be

disconnected. See section 2.2, Cable Wiring, Step 6.
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Note

Precautions for 1-phase input to 3-phase drive
. 'Warning — 480V units only - When using single phase input, the built-in EMC
filter must be disconnected. See section 2.2, Cable Wiring, Step 6.

«  Please connect single-phase input to R(L1)

and T(L3).

«  ACor DC reactor is necessary to reduce DC ripple. For 0.5HP-10HP (0.4~7.5kW),
external AC or DC reactor should be installed.
«  Same peripheral devices (including a fuse and reactor) as 3-phase can be used for 1-

phase as well.

«  If phase open trip occurs, turn off the input phase protection(PR-05).
«  Protection for output current like OCT or IOLT is based on 3-phase ratings. User should
set the parameters that are relative to motor information(bA-11~16), overload trip(Pr-

17~22) and E-thermal functions(Pr-40~43)

«  Performance of sensorless control could be unstable depending on DC ripple.

«  The minimum input voltage must be larger than 228Vac for 240Vac supply and 456Vac for 480Vac
supply to ensure motor voltage production of 207Vac and 415Vac, respectively.

«  To minimize the effect of voltage deprivation, please choose 208Vac motor for
240Vac supply and 400Vac motor for 480Vac supply.

SW Series
230V, 0.5 HP - 5 HP (0.4 - 3.7kW)
Model RSI-XXX-SW-24 OF5 001 002 003 005
Applied | Heavy HP 0.5 1 2 3 5
motor | load [ kw 0.4 0.75 15 22 37
Rated Capacity (KVA) 1 19 3 42 6.1
Current (A) 3-Phase 25 5 8 1 16
Input )
Current (A) 1-Phase
Rated | mout 15 28 46 6.1 8.8
CUpRt 0-400 Hz (V/Hz, Slip Comp.)
Output frequency 0-120 Hz (IM Sensorless)
0-180 Hz (PM Sensorless)
Output voltage (V) 3-phase 0-240 V
5 3-phase 200-240 VAC (-15% to +10%)
Wittt (V) Single Phase: 240VAC (-5% to +10%)
Rated
N 3-phase 50-60 Hz (+5%)
It || e Eesy Single Phase 60 Hz (+5%)
Rated current (A) 22 | 49 | 84 | 118 [ 175

Sand SW Series VFD
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Heat Dissipation Watts 11.6 10.5 39.5 41.9 100.0
Ibs. 7.9 7.9 11.5 11.9 121
Weight S
kg 3.6 3.6 52 5.4 5.5

Degree of Protection

1P66 (NEMA 4X Indoor Only)

The standard motor capacity is based on a standard 4-pole motor.
The standard used for 230 V VFDs is based on a 220 V supply voltage, and for 460V VFDs is based on

a440 V supply voltage.

The rated output current is limited based on the carrier frequency set at Cn.04.
The output voltage becomes 20~40% lower during no-load operations to protect the VFD from
faults (0.5 HP~5.0 HP models only).

Sand SW Series VFD



230V, 7.5 HP - 20 HP (5.5 - 15 kW)

Model RSI-XXX-SW-24 007 010 020
Applied | Heawy | HP 75 10 15 20
motor | load [ kw 55 75 11 15
Rated Capacity (KVA) 9.1 122 175 22.9
Current (A) 3-Phase
Input 24 32 46 60
Current (A) 1-Phase
Rated | input 13 18 26 33
output .
0-400 Hz (V/Hz, Slip Comp.)
Output frequency 0-120 Hz (IM Sensorless)
0-180 Hz (PM Sensorless)
Output voltage (V) 3-phase 0-240 V
5 3-phase 200-240 VAC (-15% to +10%)
laciingliot=gell) Single Phase: 240VAC (-5% to +10%)
Rated
i 3-phase 50-60 Hz (+5%)
input | Input frequency Single Phase 60 Hz (£5%)
Rated current (A) 25.8 34.9 50.8 66.7
Heat Dissipation Watts [ 137 149 191 302
Weight Ibs. 19.4 19.4 20.7 26.2
g ka| 88 88 94 | 119
Degree of Protection 1P66 (NEMA 4X Indoor Only)
. The standard motor capacity is based on a standard 4-pole motor.
. The standard used for 230 V VFDs is based on a 220 V supply voltage, and for 460V VFDs is based on
a440 V supply voltage.
. The rated output current is limited based on the carrier frequency set at Cn.04.
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460V, 0.5 HP - 5 HP (0.4 - 3.7kW)

354

Model RSI-XXX-SW-44 OF5 001 002 003 005
Applied | Heawy | HP 0.5 1 2 3 5
motor | load [ kw 0.4 0.75 15 22 3.7
Rated Capacity (KVA) 1 19 3 42 6.1
Current (A) 3-Phase
Input 1.3 25 4 55 8
Current (A) 1-Phase
Rated | input 08 15 23 31 48
output .
0-400 Hz (V/Hz, Slip Comp.)
Output frequency 0-120 Hz (IM Sensorless)
0-180 Hz (PM Sensorless)
Output voltage (V) 3-phase 0-480V
5 3-phase 380-480VAC (-15% to +10%)
laciingliot=gell) Single phase 480VAC(-5% to +10%)
Rated
i 3-phase 50-60 Hz (+5%)
input | Input frequency Single Phase 60 Hz (£5%)
Rated current (A) 1.1 2.4 4.2 5.9 8.7
Heat Dissipation Watts 8.1 4.7 27.9 25.6 62.8
Weight Ibs. 7.9 7.9 11.5 11.9 12.1
g ka| 36 36 52 54 55
Degree of Protection 1P66 (NEMA 4X Indoor Only)

The standard motor capacity is based on a standard 4-pole motor
The standard used for 230 V VFDs is based on a 220 V supply voltage, and for 460V VFDs is based on
a440 V supply voltage.
The rated output current is limited based on the carrier frequency set at Cn.04.
The output voltage becomes 20~40% lower during no-load operations to protect the VFD from
faults (0.5 HP~5.0HP models only).
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460V, 7.5 HP - 30 HP (5.5 - 22 kW)

Model RSI-XXX-SW-44 007 010 015 020 025 030
Applied | Heavy HP 75 10 15 20 25 30
motor | load [ kw 5.5 75 1 15 185 22
Rated capacity (kVA) 9.1 122 18.3 22.9 297 343
Current (A) 3-Phase
| input 12 16 24 30 39 45
- i‘é'u'f"' YRR 71 | es | 15 18 2 27
CutELt 0-400 Hz (V/Hz, Slip Comp.)
Output frequency 0-120 Hz (IM Sensorless)
0-180 Hz (PM Sensorless)
Output voltage (V) 3-phase 0-480V
5 3-phase 380-480VAC (-15% to +10%)
laciingliot=gell) Single phase 480VAC(-5% to +10%)
Rated 3-phase 50-60 Hz (£5%)
nput | Pt frequency Single Phase 60 Hz (+5%)
Rated
current Heavy load 12.9 175 265 334 43.6 50.7
(A)
Heat Dissipation Watts 95 87 155 169 277 287
. Ibs. 19 19.2 20.7 21.2 26.9 26.9
Weight
kg 8.6 8.7 9.4 9.6 12.2 12.2
Degree of Protection 1P66 (NEMA 4X Indoor Only)
. The standard motor capacity is based on a standard 4-pole motor.
. The standard used for 230 V VFDs is based on a 220 V supply voltage, and for 460V VFDs is based on
a440V supply voltage.
. The rated output current is limited based on the carrier frequency set at Cn.04.
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11.2 ication Details
Iltems
Control method VIF control, Slip compensation, Sensorless vector (IM and PM)
Frequency setting Digital command: 0.01 Hz
resolution Analog command: 0.06 Hz (60 Hz standard)
Control Frequency accuracy | 1% of maximum output frequency
VI/F pattern Linear, Square Reduction, User V/F
Overload capacity Heavy Duty: 150%, 1 minute
Torque boost Manual torque boost, Automatic torque boost
Operation type
Start/Stop Keypad, terminal strip or communications
. Analog type: -10~10V, 0~10V, 4~20mA
Frequency settings o L o
Digital type: Keypad, Pulse Train input, communications
Basic
Start/Stop Operation Auto Tuning
Frequency Reference
Sources Sensorless Vector Control
Accel/Decel Times Torque Limits
2nd Source (HOA) Slip Ct
Multi-Step Speeds PID Control
Jog Auxiliary Frequency Reference
Auto Start Multi-Step Accel/Decel Times
Auto Reset/Restart User V/Hz.
Operation function Accel/Decel Patterns Dwell Frequency Operation
V/Hz. Control Regen Avoidance
Operation Liniear, Squared Stall Prevention
Motor Rotation Prohibit Speed Search
Torque Boost VFD Fan Control
Start Modes Loss of Power
Stop Modes Ride Through (KEB)
Frequency Limits Safe Stop
Jump Frequencies Braking
3-Wire Control DC Injection, Power Braking
Fire Mode Flux Brakinig, External Brake
Select PNP (Source) or NPN (Sink) mode.
Functions of the digital inputs are set with parameters In.65— In.69.
(5) Multi- + Forward/Reverse +  Run Enable (Interlock)
function - Reset - External trip
Input input "
terminals. + Emergency stop + Jog operation (FWD/REV)
(P1-P5) +  Multi-Step frequencies +  Multi step acc/dec
+  DC braking during stop +  Second motor selection
+  Frequency increase +  Up/Down Frequency
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Items Description

-wire +  Analog Hold (frequency)
+ acc/dec/stop «  Exit PID Operation
. Select acc/declstop *  Auxiliary Irg):t (2nd Source),

Pulse 0-32 kHz, Low Level: 0-2.5V, High Level: 3.5-12V
Open
collector Less than DC 24V, 50mA
@1 Fault output, VFD

status, many others Less than (N.O., N.C.) AC250V
Relay, R1 1A,

Output Less than DC 30V, 1A

Analog 0-12Vdc (0-24mA): Select frequency, output current, output
output voltage, DC terminal voltage and others
Pulse "
il Maximum 32 kHz, 10-12V/

+  Motor Overload + Under Torque

* Motor Under Load +_Inverter Over Heat

+  Over Current (OC1) +  Short Circuit (OC2)

+  Over Voltage +  External Trip

+ Low Voltage +  Hardware Fault

) +  Ground Fault o Te Sensor (NTC)
D +  Motor Over Heat (Eth) + Fan Fault
+  Phase Open (In/Out) +  Pre-PID Operation Failure
Protection + Inverter Overload +  External Brake Trip

+  No Motor Trip +  Reference Loss

+  Over Torque +  Option Board trip

-+ Safety (STO) A, B Trip

Warnings: Reference Loss, Motor Overload, Motor Under Load,
Alarm Inverter Overload, Fan, Dynamic Braking Rate Warning, Auto
Tuning Error, Inverter Overheat

Heavy Duty: Less than 15 ms (~ 1 cycle)

L
;f Power 088 For longer outages use KEB operation and/or Auto Restart
operation
Forced fan cooling structure
Cooling type Forced cooling type: 230V: 0.5 HP~20 HP (0.4-15 kW)

460V: 0.5 HP~30HP (0.4-22 kW) (excluding some models)
Protection structure | IP66 (NEMA 4X Indoor Only)

Structure S Series: Normal Duty: 14-104°F (-10-40°C)
puorking S Series: Heavy Duty: 14-122°F (-10- 50°
environment Ambient temperature eries: Heavy Duty: ( Q)

SW Series: Heavy Duty: 14-104°F (-10-40°C)
No ice or frost should be present

Ambient humidity Less than 90% RH (to avoid ion forming)
Storage oF o o o
EmTEE, -4°F ~ +149°F (-20°C ~ +65°C)
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Surrounding
environment

Description

Prevent contact with corrosive gases, inflammable gases, oil
stains, dust, and other pollutants (Pollution Degree 3 Environment).

Operation altitude
Vibration

3280 ft (1,000 m).

Apply derating of 1% voltage/output current for every 328 ft. (100
m) above 3280 ft. (1,000 m), maximum of 13123 ft. (4,000 m).

Less than 9.8 m/sec? (1G).

Pressure

10 ~ 15 PSI (70 ~106 kPa)
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Technical Specification

11.3 External Dimensions

S Series

240V, 1.0 HP - 2.0 HP (0.75-1.5 kW), 3-Phase

Voltage HP (kW) ‘w1 w2 ‘m H2 H3 DI A B |0
68 611 [128 119 |5 [123 |35 [4 (42
240 1007 268) (241)|(5.04) | (4.69) | 020) | 4.84) | 0.14) | 0.16) | 0.17)
- 20015 68 611 [128 [119 |5 [128 |35 [4 |4
0015 268 (241)|(5.04) | (4.69) | 020) | (5.04) | 0.14) | 0.16) | (0.16)
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480V, 1.0 HP - 2.0 HP (0.75 -1.5kW), 3-Phase, EMC filter Type

Voltage HP(kw) W1

:s,?c 10(0.75) |68 63.5 180 1705 |5 130 45 45 42
Type 20(15) |(2.68) (2.50) (7.09) ®71) (020 (512 (0.18) (0.18) 0.17)

Units: mm (inches)
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240V, 3.0 HP - 5.0 HP (2.2-3.7 kW), 3-Phase

Voltage  HP(kW) ‘w1 ‘wz H1 H2 H3 D1 A B F)
240 3022
100 91 128 120 45 145 45 45 45

2 50BN |30 [@sy |04 |a7d  |01® |7y |01 |018  |018)
480 EMC|3.022) {100 91 180 170 5 140 |45 45 42
Type  |50(37) |394) |B58) [(709) |669) 020 |(551) |©018) |©18) |©.17)
240V, 7.5 HP (4.0kW), 3 Phase

Sand SW Series VFD 361



480V, 7.5 HP (4.0kW), 3-Phase, EMC filter Type

Voltage HP(kW) W1 W2 ‘H1 H3 D1 A B ®
240 75 @0) 140 1322 128 1207 37 145 39 44 45
S@O Teoy |20 |60y |@75) |019 |67) |015) |01 |©018)
:s,?c 7540) 140 132 180 170 5 140 4 4 42
wee | |50 |62 009 |6s9 020 |65y |01 |01 |01

Units: mm (inches)
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240V, 10 HP - 15 HP (7.5-11 kW), 3-Phase

480V, 10 HP - 15 HP (7.5-11 kW), 3-Phase, EMC Filter Type

Voltage  HP (kW) W1 | w2 H1 H2 H3 D1 A B [}

240 10(7.5 160 137 232 2165 105 140 5 5 -
15 (11) (630 |(539) 913)  |(852) |(041) [(551) |(020)  |(0.20)

480 10 (7.5) 160 137 232 2165|105 140 5 5 -
15 (11) (6.30) (539 (9.13) 852 041) (551) (020 (0.20)

Units: mm (inches)

230V/460V, 0.5 HP - 5.0 HP (0.4~3.7kW)
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VFD-RSI-0F5-SW-24. 685
VFD-RSI-001-SW-24 (174.1)
3-phase
230V | VFD-RSI-002-SW-24
866 | 803 | 1019 | 949 | 046 | 7.91 | 846 | 022 | 0.22 | 088
VFD-RSI-003-5W-24 (220) | (204) | (258.8) | (241) [ (11.8) | (201) | (215) | (5.5) | (55) | (223 113
VFD-RSI-005-SW-24
VFD-RSIOFS-SW-44 | 709 | 669 | 101 | 965 | 032 | 685 | 7.41 | 018 [ 018 | 0.88 |
VFD-RSI001-SW-a4 | (180) | (170) | (256.6) | (245) | (8.2) | (174.1) | (1882) | (45) | (45) | (223
3-phase
460V | VFD-RSI-002-SW-44.
866 | 803 | 1019 | 949 | 046 | 7.91 | 846 | 022 | 0.22 | 088
VFD-RSI-003-5W-44 (220) | (204) | (258.8) | (241) [ (11.8) | (201) | (215) | (55) | (55) | (223 113
VFD-RSI-005-SW-44

Units: Inches (mm)

230V/460V, 7.5 HP - 10 HP (5.5~7.5kW)
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VFD-RSI007-SW-24 | 984 | 943 | 12.91 | 1213 | 0.43

894 | 95
VFD-RSL010-5W-24 | 250) | (232) | (328) | (308) | (1) | 2272) | (2412) | ®) | (6) | (223)

024 | 024 | 088

3-phase | VFD-RSH007-SW-44 | g g4
460V | VFD-RSI-010-SW-44 | (250)

9.13
(232)

12.91
(328)

0.4;

3 0.24
an

6)

088
(22.3)

12.13 8.94 95 | 0.2 1.
(308) (227.2) | (241.2) [ (6) (28.6)

Units: Inches (mm)
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230V: 15 HP - 20 HP (11.0-15.0kW), 460V: 15 HP-30 HP (11.0~22.0kW)

VFD-RSI-015-SW-24

9.0: 9.66
VFD-RSI-020-SW-24 (245.4)

VFO-RSIO15-SW-44 | 1024 | 902 | 1573 | 1484 | 057 | 966 | 1022 | 026 088 | 137
VFD-RSI020.5w-a4 | (260) | 2292) | (3996) | (377) | (14.6) | (245.4) | (2596) | (6:5) (223) | (34.9)
3-phase
460V
VFO-RSI025-SW-44 | 1181 | 1066 | 18.11 | 1719 | 061 | o84 | 1030 | 028 | | 088 | 175
VrD-ReI030ow4s | 300) | 2708) | (60) | 4365) | (155) | (250) | (264) | (1) (223) | (44.5)

Units: Inches (mm)
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1.4 Terminal Screw Spe

Input/Output Terminal Screw Specification

Technical Specification

S Series
RISIT, UNIW Screw Torque
Product ;ermma! in-lbs (Nm)
crew Size
] 1
15 2 7-89
M35
- 7 3 (0.8-1.0)
-phase
e 3.7 5
55 | 76 106-12.4
75 10 M4 (12-14)
11 15
0.75 1
15 2 7-89
M35 1
- o 3 (0.8-1.0)
-phase
0y |37 )
55 | 75 106-12.4
75 10 M4 (1.2-14)
1 15

S and SW Series VFD

RIS/T, UNVIW
Product Terminal s;:r:-el‘t')vs.r(?lrzl)‘e
Screw Size
075 1 7-89
M3.5
15 2 (0.8-1.0)
3o 22 3
-phase
250V 2; 755 ™ 10.6-12.4
y ? (1.2-1.4)
75 10
i 15 177-212
15 20 s (2.0-24)
04 05
3-phase 0.75 1 7.89
460V 15 2 M3.5 (0.8-1.0)
22 3
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37 2 10.6-12.4
5.5 75 M4 (1:2_1.4')
75 10
11 15
15 20 17.7-21.2
M5
18.5 25 (20-24)
22 30
Control Circuit Terminal Screw Specification
Terminal Terminal Screw Screw Torque
Size
P1-P5/
CM/NVRN1/12/AO/Q1/EG/24/ M2 (0.22 - 0.25)
SASB,SC/S+,5-SG
A1/81/C1 3.54
M26 04
115 Braking Resistor Specification
S Series
Product KW HP Resistance (@) 220 (“;j‘)pa
0.75 1 300 100
1.5 2 150 150
22 3 60 300
3-phase
230V 3.7 5 50 400
5.5 7.5 33 600
7.5 10 20 800
11 15 15 1,200
0.75 1 1,200 100
1.5 2 600 150
22 3 300 300
3-phase
460V 3.7 5 200 400
5.5 7.5 130 600
7.5 10 85 1,000
11 15 60 1,200

SW Series
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kW HP Resistance (Q) Rated((‘;:)
0.4 05 300 100
0.75 1 150 150
15 2 60 300
2.2 3 50 400
S 37 5 33 600
5.5 75 20 800
75 10 15 1,200
1 15 10 2,400
15 20 8 2,400
0.4 05 1,200 100
0.75 1 600 150
15 2 300 300
2.2 3 200 400
aon 37 5 130 600
i 5.5 75 85 1,000
75 10 60 1,200
1 15 40 2,000
15 20 30 2,400
18.5 25 20 3,600
22 30 20 3,600

The standard for braking torque is 150% at a working rate of 5% (%ED or duty cycle).
If the ED% is increased to 10%, the rated capacity (W) of the brake resistor must be doubled.
Related parameters: Pr.66 (ED%) Range 0 - 30%, Ad.79 (DB Turn On Level).
Outputs Relay1 (OU.31) or Q1 (OU.33) can be set to (31): DBWarn%ED which toggles the output
when duty cycle is exceeded.
© Caution
Loose screws may cause short circuits and malfunctions. Apply the rated torque when
tightening terminal screws. Overtightening terminal screws may damage the terminals.
Use copper conductors only, rated at 600V, 75°C for power terminal wiring, and rated at
300V, 75°C for control terminal wiring.
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11.6 Continuous Rated Current Derating
Derating based on Single Phase Input

A Single-phase power source can be safely applied to three-phase rated VFD's provided that care is taken to
properly oversize the VFD. NOTE: The output is always three phase. Below is a summary of operating
conditions that occur in the VFD when powered with a single-phase power source compared to a three-
phase source. For more detail, see Benshaw VFD Application Note -Sizing VFD's for use with a Single-Phase
Power Source.

Frequency - The DC bus ripple becomes 120 Hz vs. the normal 360 Hz. from a three-phase power source.
The result is the DC bus ripple voltage is higher and the DC Bus circuit is subject to higher stress in order for
the VFD to deliver equivalent power. Output current ratings are valid for a 60 Hz single-phase power source
only.

Input Current - The input current through the two phases of the diode bridge converter will approximately
double.

Harmonics - Input current harmonics increase resulting in current distortion levels of 90% THDi and greater
compared to approximately 40% with a three-phase power source. The result is lower input power factor. A
line reactor is always required. Size the reactor based on VFD rating.

Voltage - A stricter input voltage tolerance of -5% applies compared to -15% when powering the VFD with a
three-phase power source. The average bus voltage will be lower than the equivalent from a three-phase
power source. The minimum input voltage must be no less than 228Vac for 230 volt models and 456Vac for
460 volt models. It will be necessary to maintain a rigid incoming line voltage so that adequate motor voltage
can be produced. To minimize the effect of voltage deprivation at the motor, consider operating the motor at
reduced speed (reduced power) or using a motor with a base voltage that is lower than the incoming AC
power source rating (EX: 480V source, 415V motor).

The result of all the above is that derating of the VFD's output current and horsepower is required. Improper
selection of the VFD will result in poor performance and premature failure. Refer to the Input/Output
Specification tables at the beginning of this Technical Specifications Chapter. Identify the VFD's rated output
current with single phase input conditions. This current rating must meet or exceed the motor current rating.

Precautions

e Add a line reactor matched to the VFD rating. A three phase reactor can be wired as single phase.
Connect single-phase power source to R(L1) and T(L3).

e« Output current ratings are valid for a 60Hz power source only.

e Verify minimum input voltage.

e« Ifan input phase open fault occurs, turn off the input phase open protection (Pr.05).

e Set Motor Data and Protections - Set the parameters that are related to motor information (dr.14,
bA.11 ~ bA.16), overload trip (Pr.20 ~ Pr22) and E-thermal functions (Pr40 ~ Pr43).
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Derating based on Carrier Frequency

The continuous rated current of the VFD is limited based on the carrier frequency setting.
Parameter Cn.04 allows for adjustment of the carrier frequency. The default setting is 3 kHz. Refer to
the following graph and table for derating of output current for carrier frequency settings above 6
kHz.

110%
100%
90%
80%

70%

60%

50%

Inverter Capacity Current Derating %

Heavy Duty Carrier Frequency (kHz.)
HP 9 10 1| 12

3-phase
230V 04-15 | 05-20 (100| 93 | 88 | 84 | 81 | 79 | 77 | 75 | 73 | 72

3}’;‘;\79 04-22 | 05-30 [100| 92 | 86 | 81 | 77 | 74 | 72 | 69 | 68 | 66

Derating by Input Voltage

The continuous rated current of the VFD can be limited when higher than normal input voltages
are applied. Parameter bA.19, Input Voltage settings are 240V and 480V maximum. For input
voltages higher than the 240V and 480V ratings, up to a maximum of +10%, refer to the following
graph for current derating percentages.

110%
100% 100% 100%
o 100%
& ~——_ 9%
1
2 90%
g
8
o 80%
&
-] ——240V/480
E e Inverters
S 0%
50%
170/323v 200/380V 240/430V 264/528V
Source Voltage
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Technical Specification

11.7 Heat Emmission
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The following table provides data on the heat generated by the VFDs. Heat emissions are based
on operation at room temperature and the carrier frequency set at default. The following table shows
the VFDs' heat emission characteristics by voltage and HP rating.

S Series
Product
1
2
3-ph: - 3
-phase
230V 3.7 5 42
5.5 7.5 100
7.5 10 137
11 15 149
0.75 1 8
1.5 2 5
. 22 3 28
-phase
460V 3.7 5 26
5.5 7.5 63
7.5 10 95
11 15 87

Heat Emmission

Product (Watts)
1
2
3-ph ; =
-phase
20V |37 5 100
55 75 137
75 10 149
11 15 191
15 20 302
0.4 05 8
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0.75 1 5
15 2 28
22 3 26
37 5 63
3-phase | 55 7.5 95
460V 7.5 10 87
11 15 155
15 20 169
18.5 25 277
22 30 287

Heat emission data is based on operations with default carrier frequencysettings, under normal operating
conditions. For detailed information on carrier frequency, refer to 5.17 Operational Noise Settings (carrier
frequency settings) on page 175.
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12 Applying S Series VFDs to Single-
Phase Input Application

12.1 Introduction

Single-Phase Input is available only on the S Series, not the SW Series. When applying single-phase power to
a three-phase VFD, there are several constraints that need to be considered. Standard Pulse-Width-
Modulated (PWM) VFDs use a 6-pulse diode rectifier. The 6-pulse rectification results in 360 Hz DC bus ripple
when used with a three-phase 60 Hz supply.

However, under single-phase use, the DC bus ripple becomes 120 Hz and the VFDs DC bus circuit is subject
to higher stress in order to deliver equivalent power.

Additionally, input currents and harmonics increase beyond those encountered with three-phase input.

Input current distortion of 90% THD and greater can be expected under single-phase input compared to
approximately 40% with three-phase input as indicated in Figure 2.

Therefore, single-phase use requires the three-phase VFD power rating be reduced (derated) to avoid over
stressing the rectifier and DC link components.

DC link voltage ~ 360 Hz Ripple:

DCL

N

bCc
‘ capacitor  Phase voltage

\\AY VAVA

Roctfornput curont \ | \/ Approximately 40% THD

o=

3-phase
input

Figure-1 Typical Three-Phase Configuration
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Figure-2 Typical Single-Phase Configuration

12.2 Power(HP), Input Current, and Output Current

When using a three-phase VFD with single-phase input, derating the drive’s output current and horsepower
will be necessary because of the increase in DC bus ripple voltage and current. In addition, the input current
through the remaining two phases on the diode bridge converter will approximately double, creating another
derating consideration for the VFD. Input current harmonic distortion will increase beyond that with a three-
phase supply making the overall input power factor low. Input current distortion over 100% is likely under
single-phase conditions without a reactor. Therefore, the reactor is always required. Do not use a motor and
drive of the same rating when using single phase input. This will result in poor performance and premature
drive failure. The selected drive for single-phase current ratings must meet or exceed the motor current
rating.

123 Input Frequency and Voltage Tolerance

The single-phase current ratings are valid for 60Hz input only. The AC supply voltage must be within the
required voltage range of 240/480Vac +10% to -5% to maximize motor power production. Standard product
with three-phase voltage input has an allowable range of +10% to —15%. Therefore, a stricter input voltage
tolerance of +10 to -5% applies when using the drive with a single-phase supply. The average bus voltage
with single-phase input is lower than the equivalent of a three-phase input. Therefore, the maximum output
voltage (motor voltage) will be lower with a single-phase input. The minimum input voltage must be no less
than 228Vac for 240 volt models and 456Vac for 480 volt models, to ensure motor voltage production of
207Vac and 415Vac, respectively. Thus, if full motor torque must be developed near base speed (full power) it
will be necessary to maintain a rigid incoming line voltage so that adequate motor voltage can be produced.
Operating a motor at reduced speed (reduced power), or using a motor with a base voltage that is lower than
the incoming AC supply rating (ex. 208Vac motor with a 240Vac supply), will also minimize the effect of
voltage deprivation. ( 240VAC Input 208V motor, 480VAC Input -> 400V motor )
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UL Mark

c us

The UL mark applies to products in the United States and Canada. This mark indicates that UL has tested and
evaluated the products and determined that the products satisfy the UL standards for product safety. If a
product received UL certification, this means that all components inside the product had been certified for UL
standards as well.

Suitable for Installation in a compartment Handing Conditioned Air

CE mark

3

The CE mark indicates that the products carrying this mark comply with European safety and environmental
regulations. European standards include the Machinery Directive for machine manufacturers, the Low Voltage
Directive for electronics manufacturers and the EMC guidelines for safe noise control.

Low Voltage Directive
We have confirmed that our products comply with the Low Voltage Directive (EN 61800-5-1).

EMC Directive
The Directive defines the requirements for immunity and emissions of electrical equipment used within the
European Union. The EMC product standard (EN 61800-3) covers requirements stated for drives.

EAC mark

The EAC (EurAsian Conformity) mark is applied to the products before they are placed on the market of the
Eurasian Customs Union member states.

It indicates the compliance of the products with the following technical regulations and requirements of the
Eurasian Customs Union:

Technical Regulations of the Customs Union 004/2011 "On safety of low voltage equipment”

Technical Regulations of the Customs Union 020/2011 “On electromagnetic compatibility of technical
products”
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