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Precautions

AWARNING

PRECAUTIONS

1) Read this manual in its entirety before installing or operating the VG5 inverte

2) Do not connect or disconnect wiring, or perform signal checks while the power supply is turned
ON.

3) The VG5 internal capacitor is still charged even after the power supply is turired®F
prevent electrical shock, disconnect all power before servicing the invidran wait at least one
minute after the power supply is disconnected and all'tBEe extinguished.

4) Do not perform a withstand voltage test or a megger test on any part of the VG5. This elec-
tronic equipment uses semiconductors and is vulnerable to high voltage.

5) Do not remove the operator unless the power supply is turnedN@er touch the printed con-
trol board while the power supply is turned ON.

6) The VG5 is suitable for use on a circuit capable of delivering not more than 65,000 RMS
symmetrical amperes, 68®Its maximum (575V class units), 480Its maximum (460V class
units), and 240/olts maximum (230V class units).

Failure to observe these and other precautions highlighted in this manual will expose the user to high
voltages, resulting in equipment damage, serious injury or death.

NOTICE

Printed April 1999. The information contained within this document is the proprietary property of
Saftronics, Inc., and may not be copied, reproduced or transmitted to other parties
without the expressed written authorizatiorSafftronics, Inc.

No patent liability is assumed with respect to the use of the information contained herein. Moreover,
becausé&aftronics is constantly improving its high-quality products, the information contained in this
manual is subject to change without notice. Every precaution has been taken in the preparation of this
manual. NeverthelesSaftronics assumes no responsibility for errors or omissions. Neither is any lia-
bility assumed for damages resulting from the use of the information contained in this publication.
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Chapter 1 - Receiving & Installation
Introduction

1.1 INTRODUCTION

The VG5, a series dfigh quality general-purpose inverters with flux vector control, directly

controls the current (or torque) in an AC induction motith an initial power range of 0.5 to 500

HP, it is suited for any application, and provides smooth start-up at low speeds, and extremely precise
operation. It's proprietary auto-tuning function enables high-performance tuning of motors manufac-
tured worldwide.

The VG5 combines four control methods into one compact drive, including flux vector and con-
ventional V/f control. From precision machinery to multiple motor drives, the VG5 proves to be

the Ultimate drive for any application. This functionality includesprietary features like
AdaptiveVector Control AVC™), full-range automatic torque boost, auto-tuning, UL-recognized
electronic thermal motor overload, energy savings operation, PID control, low-noise operation and
various other features. It also features a 2-line x 16-charatpghanumeric digital operator for simple
programming in seven different languages. Utilizing the latest microprocessor teghnudogpers of

the design team have collaborated to make the VGBltirmate drive forany application.

This manual details installation, quick-start and diagnostic procedures for the VG5 series adjust-
able frequency drive controle=or more detailed descriptions of programming procedures, contact
your Saftronics representative.

VG5 Installation & Quick-Start Manual 7



efesotomasyon.com - Control Techniques,emerson,saftronics -ac drive-servo motor



efesotomasyon.com - Control Techniques,emerson,saftronics -ac drive-servo motor

Chapter 1 - Receiving & Installation

Specifications

1.3 VG5 SPECIFICATIONS

230V
Inverter Model VG5
CIMR-G5U 20P4 | 20P7 | 21P5 | 22P2 | 23P7 | 25P5 | 27P5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2037 | 2045 | 2055 | 2075
?;’F',‘;'fa' MotorOutput | o5 | 4 | 2 | 3 | 5 | 75| 10 | 15 | 20 | 25 | 30 | 40 | 50 | 60 | 75 | 100
% Capacity (KVA)** 12 | 23 | 30| 42 | 67 |95 | 13 | 19 | 24 | 30 | 37 | 50 | 61 | 70 | 85 | 110
2 | Rated Output Current
£ (A)# 3.2 6 8 11 | 175 25 33 49 64 80 96 | 130 | 160 | 183 | 224 | 300
[
]
§ | 3-Phase, 200/208/220/230V
2 Max. Voltage (Proportional to input voltage)
>
o
Rated Output Up to 400 Hz available
Frequency
Overload Capacity 150% Rated Current / 1 minute
Input Current (A) 39 ‘ 72 ‘ 96 ‘13.2‘ 21 ‘ 30 ‘ 40 ‘ 59 ‘ 77 ‘ 88 ‘ 106 ‘ 143‘ 176 ‘ 202‘ 247 ‘ 330
>
S | Rated Voltage & 3-Phase
@ | Frequency 200 to 230V, 50/60Hz
(5]
§ Voltage Fluctuation +10%, -15%
Frequency Fluctuation +5%
460V
CIMR-G5U M0P440P741P542P243P744P045P547P54011/4015/4018/4022/4030/4037/4045/4055|4075|4110/4160/4185422014300

Nominal Motor Output

(HP) * 05/112 3|5 |75[/10]15|20|25 30|40 50|60 75|100|125|150]200 250|350 500
« | Capacity (KVA)* 1412637476184 11 (16|21 |26 |31 40|50 61| 73|98 |130|170|230|260 340|460
S
-2 | Rated Output Current
£ (A)# 19/36|51|6.6|85|11.7/14.8| 21 |28.6| 34 | 41 | 52 | 65 | 80 | 96 | 128 | 165|224 |302 | 340 | 450 | 605
[
©
S | 3-Phase, 380/400/415/440/460V
a Max. Voltage (Proportional to input voltage)
>
e}
Rated Output Up to 400 Hz available
Frequency
Overload Capacity 150% Rated Current / 1 minute
Input Current (A) 23 ‘ 43 ‘ 6.1‘ 8 ‘10.2‘ 14 ‘17.8‘ 2 ‘ 35 ‘ 40 ‘ 46 ‘ 58 ‘ 72 ‘ 83 ‘106‘141‘182‘247‘330‘408‘540‘726
_§ Rated Voltage & 3-Phase
@ |Frequency * 380 to 460V, 50/60Hz
(<5
§ Voltage Fluctuation +10%, -15%

Frequency Fluctuation

+5%

K%

HP ratings based on NEMA 4-pole motor data. However, when sizing a drive to match a motor, use output current ratings.

For proper operation, the motor rated current must be less than or equal to the inverter rated current.
kVA ratings are based on 200V, 400V, and 600V inputs respectively.

VG5 Installation & Quick-Start Manual 9
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Chapter 1 - Receiving & Installation
Preliminary Inspection

1.4 PRELIMINARY INSPECTION

Receiving

After unpacking the VG5:
- Verify that the part numbers on the drive nhameplate match the numbers on your purchase order or
packing slip.

- Check the unit for physical damage which may have occurred during shipping. If any part of the
drive is missing or damaged, notify the carrier andrBaftronics representative immedigtel

- Verify that all internal hardware (i.e. components, screws, etc.) is seated properly and fastened
securey.

- Verify that the instruction manual is included (YEA-TOA-S616-10.12).

- If the drive will be stored after receiving, place it in its original packaging and store according to
temperature specifications on page 11.

Checking the Nameplate

Inverter Model—>/ MODEL : CIMR-G5U43P7 sPEcC: 43P71F_\<—|nverter8pec.
AC 3PH 380-440V 50Hz
Input Spec. > INPUT : 380-460V 60Hz 10.2A
Output Spec. —»| OUTPUT : AC 3PH 0-460V 6.1kVA 8.5A
Lot No. —»| LOTNO: MASS : 4.5 kg | €~ Mass
Serial No. —»| SERNO:
ULFileNo. —»| ULFILE NO : E131457 Mg/
N

Figure 1 Nameplate Example of American Model CIMR-G5U43P7

CIMR-G5U43P71F
Inverter o
VS-616G5 Series Revision symbol
Specifications Enclosure .
A:  Japanese specifications 0: Open chassis
C:  European specifications 1: NEMA 1 (IP20)
U.  American specifications Model Desianation
Voltage Class ——— 0P4 to 300

2. 3-phase, 230V See Specifications page 9.
4:  3-phase, 460V
5. 3-phase, 575V

Figure 2 Nameplate Description

Identifying the Parts

Protective Cover (top/bottom)
) 4 Mounting Holes

Digital Operator
JVOP-130U

| |-=— Heatsink

Front Cover ———»- |
| —— Nameplate

Ventilation Slots

Figure 3 Parts Identification - Model CIMR-VG5U43P7
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Chapter 1 - Receiving & Installation
Mounting

1.5 MOUNTING

ACAUTION

PRECAUTIONS

1) When preparing to mount the VG5, lift it by its base. Never lift it by the frontrcove

2) Mount the inverter onto nonflammable material.

3) The VG5 generates heat. For the most effective cooling possible, mount it werkoall
more details, refer to “Dimensions/Heat Loss” on pages 15-18 and “Clearances” on page 19. For
mounting configurations other than normal vertical mounting, please consult the.factor

4) When mounting units in an enclosure, install a fan or other cooling device to keep the intake air
temperature below 113°F (45°C).

Failure to observe these precautions may result in equipment damage.

Choosing a Location

Be sure that the inverter is mounted in a location protected against the following conditions:

- Extreme cold and heat. Use only within the ambient temperature range:
NEMA 1: 14 to 104°F (-10 to 40°C).
Open Chassis: 14 to 113°F (-10 to 45°C)

- Direct sunlight (not for use outdoors)

- Rain, moisture

- High humidity

- Qil sprays, splashes

- Salt spray

- Dust or metallic particles in the air

- Corrosive gases (e.g. sulfurized gas) or liquids

- Radioactive substances

- Combustibles (e.g. thinner, solvents, etc.)

- Physical shock, vibration

- Magnetic noise (e.g. welding machines, power devices, etc.)

Removing and Replacing the Digital Operator

Front Cover\ @

To remove the digital operator
P from the front cover, push the
Digital Operator operator retaining tab in the
® direction shown by arrow 1 and
lift the digital operator in the
direction shown by arrow 2.

Figure 4 Removing the Digital Operator

VG5 Installation & Quick-Start Manual 13
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Chapter 1 - Receiving & Installation

Mounting

Dimensions/Heat Loss (Continued)
Open Chassis Type (IP00)

Model Open Chassis Dimensions in inches (mm) " Heat Loss (W)
ass .
Voltage | CIMR- . Inside
VG5U w H D W1 H1 Ibs (kg) |Heat sink unit Total
51P5 35 55 0
5.51(140) | 11.02(280) | 7.09(180) | 4.96(126) | 10.47(266) | 0.28(7) | 8.8(4)
52P2 45 60 105
53P7 13 (6) 65 75 140
55P5 | 7.87(200) | 11.81(300) | 8.07(205) | 7.32(186) | 11.22(285) | 0.31(8) 1465 100 105 205
57P5 ' 130 0 220
o011 9.84(250) | 14.96(380) | 8.86(225) | 9.29(236) | 14.37(365) | 0.29(7.5) | 28(13 180 10 330
5015 84 (250) 96 (380) | 8.86(225) | 9.29(236) 37(365) | 0.29(7.5) (13) 250 210 460
018 15.75(400) | 29.53 (750) | 11.22(285) | 11.81(300) | 28.74(730) | 0.39(10) | 97 (44) 310 230 40
575v | 5022 ' ' ' ' ' ' 380 340 730
5030 430 390 820
5037 | 22,64 (575) | 33.46(850) | 11.81(300) | 18.70 (475) | 32.48(825) | 0.49(125) | 156(72) | 680 540 1220
5045 900 750 1650
5059 226 34 (1050) | 12.80 (32 8.70 0.35 (1025) | 0.49 (12 95 (90 1000 70 1750
64 (575) | 41.34 (1050) | 12. 5) | 18.70 (475) | 40.35(1025) | 0.49 (12.5) | 195
5075 (575) (1050) (325) (475) (1025) (12.5) (90) 1100 | 1150 | 2250
5090 | 22,64 (575) | 49.21(1250) | 12.99 (330) | 18.70 (475) | 48.23(1225) | 0.49 (12.5) | 262 (121) | 1150 | 1200 | 2350
5110 318 (147) | 1400 | 1800 | 3200
22.64 (575) | 62.99 (1600) | 13.98 (355) | 18.70 (475) | 61.81 (1570) | 0.59 (15)
5160 329(152) | 1870 | 2830 | 4700
Dimensions/Heat Loss (Continued)
Enclosed Type (NEMA 1, 1P20)
Voltage Model NEMA 1 Dimensions in inches (mm Mass
g (CIMR-VG5) w H D W1 H1 H2 Ibs (kg)
20P4
20P7 5.51 (140) 11.02 (280) 6.30 (160) 4.96 (126) 10.47 (266) 0.28 (7) 6.5(3)
21P5
22P2
23p7 5.51 (140) 11.02 (280) 7.09 (180) 4.96 (126) 10.47 (266) 0.28 (7) 10 (4.5)
25P5 12 (5.5)
P 7.87 (200) 11.81 (300) 8.07 (205) 7.32 (186) 11.22 (285) 0.31(8) 13 (6)
2011 14.96 (380) 0.30 (7.5)
230V 2015 9.84 (250) 15.75 (400) 8.86 (225) 9.29 (236) 14.37 (365) 1,08 (275) 24 (11)
2018 24.02 (610) 3.44 (87.5)
2022 12.99 (330) 2657 (675) 11.22 (285) 10.83 (275) 17.13 (435) 6.00 (1525) 71(32)
2030 148 (67)
2037 16.93 (430) 38.78 (985) 13.78 (350) 12.60 (320) 25.59 (650) 8.37 (212.5) 150 (68)
iggg 18.90 (480) 43.70 (1110) 13.78 (350) 14.57 (370) 30.51 (775) 8.37 (212.5) 192 (87)
2075 22.83(580) | 50.79(1290) | 15.75 (400) 17.52 (445) 35.24 (895) 10.63 (270) | 320 (145)
16 VG5 Installation & Quick-Start Manual
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Mounting
Voltage Model NEMA 1 Dimensions in inches (mm Mass
g (CIMR-VG5) W H D w1 H1 H2 Ibs (kg)

gﬁ 5.51 (140) 11.02 (280) 6.30 (160) 4.96 (126) 10.47 (266) 0.28(7) 6.5(3)
41P5 8.8 (4)
42p2 5.51 (140) 11.02 (280) 7.09 (180) 4.96 (126) 10.47 (266) 0.28 (7)
43P7 ' ' ' ' ' ' 10 (4.5)
44P0
45P5
17P5 7.87 (200) 11.81 (300) 8.07 (205) 7.32 (186) 11.22 (285) 0.31(8) 13 (6)
4011

160V 1015 9.84 (250) 14.96 (380) 8.86 (225) 9.29 (236) 14.37 (365) 0.30(7.5) 24 (11)
gg 12.99 (330) 24.02 (610) 11.22 (285) 10.83 (275) 17.13 (435) 3.44 (87.5) 68 (31)
4030
4037 12.99 (330) 3091 (785) 11.22 (285) 10.83 (275) 24.02 (610) 344879 106 (48)
4045 33.46 (850) 6.00 (152.5)
4055 187 (85)
1075 18.11 (460) | 44.49(1130) | 13.78(350) 13.78 (350) 31.30 (795) 8.37 (212.5) 190 (36
4110 14.76 (375) 320 (145)
4160 22.83(580) | 50.79 (1290) 15.75 (400) 17.52 (445) 35.24 (895) 10.63 (270) 342 (155)
gégg 5,51 (140) 11.02 (280) 7.09 (180) 4.96 (126) 10.47 (266) 0.28(7) 8.8(4)
53P7 13(6)
55P5 7.87 (200) 11.81 (300) 8.07 (205) 7.32 (186) 11.22 (285) 0.31(8) 14.65)
57P5 '
5011
5015 9.84 (250) 14.96 (380) 8.86 (225) 9.29 (236) 14.37 (365) 0.29 (7.5) 28 (13)
5018

575V 5002 15.75 (400) 2953 (750) 11.22 (285) 11.81 (300) 28.74 (730) 0.39 (10) 97 (44)
5030
5037 22.64 (575) 33.46 (850) 11.81 (300) 18.70 (475) 3248 (825) 0.49 (12.5) 156 (72)
5045
5055 41.34 (1050)
5075 22.64 (575) 41.97 (1066) 12.80 (325) 18.70 (475) 40.35 (1025) 0.49 (12.5) 195 (90)
5090 22.80 (579) 57.68 (1465) 12.99 (330) 18.70 (475) 48.23 (1225) 0.49 (12.5) 271 (125)
SL10 2280(579) | 77.43(1966.5) | 13.98(355) 18.70 (475) 61.81 (1570) 0.59 (15) 331 (159)
5160 ' ' ' ' ' ' ' 342 (158)

VG5 Installation & Quick-Start Manual 17
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Dimensions/Heat Loss (Continued)
Enclosed Type (NEMA 1, IP20) (Continued)

) 1
L]
000
\ J ‘F —
[ te o
Front View Side View

w3

Model CIMR-
Cean WL w2 | ws | wa | ws | we
2053 | 17.32 | 12.20 | 33.46 | 11.22 | 22.24
41854220 750y | (a0) | (310) | (850) | (285) | (565)
a0 2953 | 17.32 | 12.20 | 34.37 | 1173 | 22.64
(750) | (440) | (310) | (873) | (298) | (575)

Models VG5U4185~4300 (Open chassis)

Figure 7 VG5 Dimension Diagram

18
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Clearances

When mounting the VG5, allow sufficient clearances for effective cooling as shown below:

I 1.97in (50mm) Air
4.72in (120mm) é
—T

PR
1]
0 |
) [ —L
— ——
_‘\1.18”1 (30mm) / 4.72in (120mm) é
I 1.97in (50mm) Air
Front View Side View
Figure 8 VG5 Clearances
Notes:
1) The required clearances at the top, bottom, and both sides of the inverter are the same for both open chassis and NEMA 1
enclosures.

2) For inverter models 25HP and less (230V & 460V), and models 20HP and less (575V), remove the top and bottom covers
to convert NEMA 1 units to open chassis.
3) Allowable intake air temperature:
Open chassis14°F to 113°F (-10°C to +45°C)
NEMA 1: 14°F to 104°F (-10°C to 40°C)
4) When mounting units in an enclosure, install a fan or other cooling device to limit the air temperature within the inverter
to below 113°F (45°C).

VG5 Installation & Quick-Start Manual 19
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Wiring
VG5 Standard Connection Diagram
DC Link reactor B1 [B2
(optional) AL r‘?’*
A2 '
L1 T1
- ¥ 1, ] M
L3 - . 13 |
o T —
%7 Gate Drive
| 1-Forward Run when CLOSED
| 2- Reverse Run when CLOSED
_ 3
4 -10to +10V 23
|5 PWM Multi-Function
Multi-Function 10t +10v 21 Analog Outputs
Inputs < S
. (Com) 22
__ |8
11 (Com)
12
15 (+15V, 20mA)
Fault Contact Outputs
-10to +10V | 13 (20kW) ’
250 AID , ,
Analog Inputs 41020mA 114 (250w +11 bit Multi-Function
10 t0 +10V 116 (20kW) - Contact Output
250VAC, 1A or less
17 (0V) 30VDC, 1A or less
25
|
33 (15, 20mA) 2% Multi-Function
4 PHC Outputs
Digital 27 48V, 50mA or less
Operator
Serial Port :>I: RS-232
(10-pin)
Figure 9 VG5 Terminal Diagram - Model CIMR-VG5U4011
VG5 Installation & Quick-Start Manual 21
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Wiring

VG5 Standard Connection Diagram

A3

YN
—
N
_D'_
+
L
—1 —
N[
—C

O}
L
_|
w
oS,

© Gate Drive

| 2 - Reverse Run when CLOSED
3
4 -10to +10V 23
5 PWM Multi-Function
Multi-Function 6 100 +10vV 21 Analog Outputs
Inputs . (Com) 22
__ |8
—O
11 (Com)
12
15 (+15V, 20mA)
10to+10V |13 (20kw) Fault Contact Outputs
410 20mA I 14 (250W) AID N
Analog Inputs I +11 bit (l;/IuIP-Ftugcttlont
-10to +10V | 16  (20kW) 250\(}2 gc 1Au pl|J
, 1A or less
17 (v) 30VDC, 1A or less
25
cd
33 (-15V, 20mA) 26 Multi-Function
= PHC Outputs
Digital 27 48V, 50mA or less
Operator
Serial Port :>I: RS'Z?’Z
(20-pin)

Figure 10 VG5 Terminal Diagram - Model CIMR-VG5U4160
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VG5 Standard Connection Diagram
A3
00" |
T1
1* 12 I
T | K Ha M
K ]
Gate Drive
| 1-Forward Run when CLOSED
—0
| 2- Reverse Run when CLOSED
—O
|3
—O
L . 14 -10to +10V 23
|5 PWM Multi-Function
Multi-Function I 6 100 +10vV 21 Analog Outputs
Inputs —5 (Com) 22
L s )7 [
__ |8
—O
11 (Com)
12
15 (+15V, 20mA)
10t0+10V |13 (20kW) Fault Contact Outputs
114 250 AID N
Analog Inputs 410 20mA (250W) +11 bit Multi-Function
-10to +10V 116 (20kW) - Contact Output
250VAC, 1A or less
17 (0V) 30VDC, 1A or less
25
=d
33 (15, 20mA) 26 Multi-Function
= PHC Outputs
Digital 97 48V, 50mA or less
Operator
Serial Port :>I: RS'Z?’Z
(10-pin)
Figure 11 VG5 Terminal Diagram - Model CIMR-VG5U5110
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Main Circuit Diagrams (575V Class)
CIMR-VG5U51P5

tional
i | IS —C
[O0TA2 s

— I
L1 j
L2 P
- _|
L3 %S 8 %ﬁ

©

D Power Supply‘ E(> ‘Control Circuit‘

T1
T2

T3 CIMR-VG5U5030 to 5160

T1

CIMR-VG5U52P2 to 5015

1 T2
%S + 4% T3

(optional B1 B2
reactor) AL l—?‘* -

A2 A |
L1
L2 P
- _|
L3 %S 8 %g

S)

D ‘Power Supply‘ |:> ‘Control Circuit‘

Cooling Fan

@%‘Power Supply‘ |::> ‘Control Circuit‘

Internal
Cooling Fan Cooling Fan

T1

T2
T3

CIMR-VG5U5018 to 5022

=

%f- wj ﬁ

T1
T2
T3

@%‘Power Supply‘ |:> ‘Control Circuit‘

Internal
Cooling Fan Cooling Fan
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Main Circuit Wiring
Input Wiring
- Molded-Case Circuit Breaker (MCCB)
Be sure to connect MCCBs or fuses between the AC main circuit power supply and VG5 input
terminals L1, L2 and L3, to protect the input wiring.
- Ground Fault Interrupter

When connecting a ground fault interrupter to input terminals L1, L2 and L3, select one that is not
affected by high frequegc

Examples: NV series by Mitsubishi Electric Co., Ltd. (manufactured in or after 1988), EGSG
series by Fuji Electric Co., Ltd. (manufactured in or after 1984).

- Magnetic Contactor (MC)

Inverters can be used without an MC installed on the power supply side. When the main circuit
power supply is shut OFF in the sequence, an MC can be used instead of an MCCB. However, when
an MC is switched OFF on the primary side, dynamic braking does not function and the motor coasts
to stop.

The load can be operated/stopped by opening/closing the MC on the primary side. However, fre-
guent switching may cause the inverter to malfunction.

When using a braking resistor unit, use a sequencer to break the power supply side of the inverter in
the event of an overload relay trip contact. If the inverter malfunctions, the braking resistor unit may
be burned out.

- Terminal Block Connection Sequence
Input power supply phases can be connected to any terminal regardless of the order of L1, L2 and L3
on the terminal block.

- AC Reactor

When connecting an inverter (230V/460V/%745kW or less) to a large capacity power supply
transformer (600KA or more), or when switching a phase-advancing capacitor, excessive peak cur-
rent may flow through the input power supply circuit, which may damage the converter section. In
such cases, install a DC reactor (optional) between im&fteandA 2 terminals, or an AC reactor
(optional) on the input side. Installation of a reactor is effective for improvement of power factor on
the power supply side.

- Surge Suppressor
For inductive loads (i.e. magnetic contactors, magnetic relays, magnetic valves, solenoids, magnetic
brakes, etc.) connected near the inverter, use a surge suppressor across the coil to minimize the
inductive “kick” when energizing and de-energizing these devices.

Output Wiring

- Motor Connection

Connect motor lead wires to output terminals T1, T2 and/€8fy that the motor rotates in the for-
ward direction (CCW: counterclockwise when viewed from the motor load side) with the forward
run command. If the motor rotation is incorrect, exchange any two of the motor leads.

- Magnetic Starter

Do not connect a magnetic starter or a magnetic contactor to the output circuit. If the motor load is
connected or disconnected while the inverter is running, the inverter overcurrent protective circuitry
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may trip.

- Thermal Overload Relay

An Underwritets Laboratory (UL) recognized electronic overload protective function is incorpo-
rated into the inverte However, when driving several motors with one inverter, or when switching
between multiple windings of a multiple winding motor, connect an external thermal overlgad rela
In this case, disable the inverter motor overload feature by setting paratéteto “0”.

- Wiring Distance Between Inverter and Motor

If the total wiring distance between inverter and motor is excessively long and the inverter carrier
frequency (IGBT switching frequency) is high, harmonic leakage current from the wiring may
adversely affect the inverter and peripheral devices. If the wiring distance is long, reduce the inverter
carrier frequency as described vel€arrier frequency can be set by paramétf1. Please note

that motor audible noise may increase when lowering the carrier frgquenc

Wiring Distance Between Inverter and Motor

Wiring Distance between Up to 164 ft. Up to 328 ft. More than 328 ft.
Inverter and Motor (50m) (100m) (100m)

Carrier Frequency

(Set value of parameter C6-Q) 15kHz or less 10kHz or less 5kHz or less

Grounding

- Ground Resistance

230V class: 100/ or less, 460V classOW or less, 575V class: Y0or less.

- Never ground the VG5 in common with welding machines, motors, or other high-current elec-

trical equipment. Run all ground wiring in a separate conduit.

- Use ground wiring as specified in “Wire afidrminal Screw Sizes” on page 31, and keep the length

as short as possible.

- When using several VG5 units side by side, ground the units as shown in Figure 12, (a) or (b).

Do not loop the wires as shown in (c).

(@) Acceptable (b) Acceptable (c) Not Acceptable

Figure 12 Grounding Example of 3 VG5 Inverters
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Terminal Functions

230V Class Terminal Functions

Model CIMR-VG5U 20P4 to 27P5 2011 to 2015 2018 to 2022 2030 to 2075
Nominal Motor Output 0.5to 10HP 15 to 20HP 2510 30HP 40 to 100HP
L1
L2 Main circuit input power supply
L3
T1
T2 Inverter output
T3
Bl
B2

o
A1 DC reactor (A1- A2) DC reactor (A1 - A2)

A DC power supply (A1-© ) | DC power supply (Al-© )
2 Braking unit (A3 - ©)
A3

r

Braking resistor unit

Braking unit (A3-o)
(A1 and A2 terminals
not provided)

DC power supply (A1-©)
Braking unit (A3 - @)

Cooling fan power supply

S

@ Ground terminal (Ground resistance: 100Wor less)

460V Class Terminal Functions

Model CIMR-VG5U 40P4 to 4015 4018 to 4045 4055 to 4160 4185 to 4300
Nominal Motor Output 0.5to 25HP 30 to 75HP 100 to 200HP 250 to 500HP

L1

L2 Main circuit input power supply

L3

T1

T2 Inverter output

T3

B1 , , )

Braking resistor unit

B2

Ael DC reactor (A1- A2) De W (AL Braking unit (A3- @)
DC power supply (A1 - ) | DCPOWersupply (A1-© ) a4 o0 5 terminals not | Braking unit (A3 - o)
A2 Braking unit (A3- o) .
provided)

A3

S Cooling fan

r power supply Cooling fan power supply

5200 (Control power supply)
r-s200: 200 to 230 VAC input
s400 r- s400: 380 to 460 VAC input
o Ground terminal (Ground resistance: 10Wor less)
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Terminal Functions (continued)

575V Class Terminal Functions

Model CIMR-VG5U 51P5 to 5015 5018 to 5022 5030 to 5160
Nominal Motor Output 2.0to 20HP 25 to 30HP 40 to 200HP
L1
L2 Main circuit input power supply
L3
Tl
T2 Inverter output
T3
Bl ) . .
Braking resistor unit —
B2
S Braking unit (A1- )
AL DC reactor (A1-A2) | DC power supply (A1-©) DC power supply (A1 - &)
DC power supply (A1- o)
A2 — —
l .
I — Cooling fan and control power supply
2
() Ground terminal (Ground resistance: 10Wor less)
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Wire and Terminal Screw Sizes
460V Class Wire Size

- Model . Terminal Wire Size * Max. Torque '
Circuit CIMR- Terminal Symbol Screw AWG o Ib-in (N-m) Wire Type
VG5U40P4 (L; 12,130,A1 A2 B1, B2 1,72, T3 M4 14-10 2-55 124 (1.4)
L1,12,130,A1,A2,B1,B2, TL, T2, T3 14-10 2-55
VG5U40P7 ° M4 510 3E-EC 124 (1.4)
L1,12,130,A1,A2,B1,B2, TL, T2, T3 14-10 2-55
VG5U41P5 ° M4 10 3555 124 (1.4)
L1,12,13,0,A1,A2,B1,B2, T1, T2, T3 14-10 2-55
VG5U42P2 ) M4 510 35 .5c 124 (1.4)
L1,12,130,A1,A2,B1,B2,T1,T2,T3 14-10 2-55
VG5U43P7 > M4 510 35 .5c 124 (1.4)
VG5U44P0 g' 12,130, A1, A2,B1,B2 T1, 72,13 M4 12-10 35-55 12.4(1.4)
VG5U45P5 g’ 12,130, A1,A2 81,82 T1,72,T3 M4 12-10 35-55 124 (1.4)
VG5U47P5 (L; 12,130, A1,A2,B1,B2,T1,72,T3 M5 8-6 8-14 22.1(2.5)
L1, L2,13,©,A1,A2,B1,B2, T1, T2, T3 M5 8-6 8-14 22.1(2.5)
VGSU40LL © M6 8 8 451 (5.1)
L1,12,130,A1,A2,B1,B2,T1,72,T3 M5 8-6 8-14 22.1(2.5)
VGSU4015 © M6 8 8 451 (5.1)
L1,12,136,A1,A2,A3 71,72, T3 M6 6 14 45.1(5.1)
VG5U4018 | @ M8 8 8 90.3 (10.2)
ns M4 20-10 05-5 12.4 (1.4)
L1, 12,13,6,A1,A2, A3, T1,72, T3 M6 4 22 45.1(5.1)
VG5U4022 | @ M8 8 8 90.3 (10.2)
s M4 20-10 05-5 12.4 (1.4)
L1, L2,130,A1, A2, A3, T1,72, T3 4 22 Power cable:
e | V504030 [ @ M8 8 8 903 (10.2) 600V vinyl
rns M4 20-10 05-5 12.4 (1.4) sheathed ;/vire or
L1, 12,13,6,A1, A2, A3, 71,72, T3 3 30 equivalent
VG5U4037 | @ M8 6 14 %03(102)
s M4 20-10 05-5 124 (1.4)
L1, L2,13,6,A1, A2, A3, 71,72, T3 1 50
VG5U4045 | © M8 6 1 90.3 (10.2)
s M4 20-10 05-5 12.4 (1.4)
L1,12,13,T1,72,T3 M10 410 100 203.6 (23.0)
VG5U4055 | ©,0, A3 M8 4 22 90.3 (10.2)
r, 200, $400 M4 20-10 05-5 12.4 (1.4)
L1,12,13,T1,72,T3 M10 1/0 x 2P 60 x 2P 203.6 (23.0)
VG5U4075 | ©,0, A3 M8 4 22 90.3(10.2)
r, 200, 400 M4 20-10 05-5 124 (1.4)
L1,L2,13,T1,72,T3 M10 1/0 x 2P 60 x 2P 203.6 (23.0)
VG5U4110 | @,0, A3 M8 3 30 90.3 (10.2)
r, 200, 400 M4 20-10 05-5 124 (1.4)
L1,L2,13,TL,72,T3 M12 40 x 2P 100 x 2P 349.6 (39.5)
VG5U4160 | ©,0, A3 M8 1 50 90.3 (10.2)
r, 200, 400 M4 20-10 05-5 12.4 (1.4)
L1, 12,13,6,A1,A3,T1,72, T3 M16 650MCMx2P | 325x 2P 867.4 (98.0)
VG5U4185 | @ M8 1 50 90.3 (10.2)
r, 200, 400 M4 20-10 0.5-5.5 12.4 (1.4)
L1, 12,13,0,A1, A3, T1,T2, T3 M16 650MCMx2P | 325x 2P 867.4 (98.0)
VG5U4220 | @ M8 1/0 60 90.3 (10.2)
r, 200, 400 M4 20-10 0.5-5.5 124 (1.4)
L1,12,136,A1, A3, T1,72,T3 M16 650MCMx 2P | 325x 2P 867.4 (98.0)
VG5U4300 | © M8 1/0 60 90.3 (10.2)
r, 200, s400 M4 20-10 0.5-5.5 124 (1.4)
Stranded
Commonto | 4.33 M35 20-16 0.5-1.25 } Twisted shielded
Control all Solid wire with Class 1
models 05-1.25 wiring
G M35 20- 14 05-2 8.9 (1.0)

* Wire sizes are based on 75°C copper wire.
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Wire and Terminal Screw Sizes (continued)
575V Class Wire Size
.| Model - Terminal Wire Size * Max. Torque -
Circuit CIMR- Terminal Symbol Screw AWG mm? lb-in (N-m) Wire Type
VG5U51P5|LL, L2, L3,0, A1, A2,B1, B2, T1, T2, T3
VesUS2P e M4 14-10 2-55 12.4 (1.4)
L1,L2,L3,6,A1,A2,B1,B2,T1, T2, T3 14-10 2-55
VG5US3P7| M4 12-10 35.55 | 124(14)
VGsUs5Ps{= 1+ L2 3.9 ALA2BLB2TLT2T3 Yy 12-10 | 35-55 | 124(14)
L1, L2,L3,6,A1, A2,B1,B2,T1, T2, T3 10 55
VG5US7P5 (S M4 .10 35.55 | 124(14)
L1,L2,L3,6,A1,A2,B1,B2,T1, T2, T3 M5 12.4 (1.4)
VGBUS011 [ MG 10-6 55-14 =9 6.1)
L1, L2, 13,6,A1,A2,B1,B2,T1,T2, T3 M5 8-6 8-14 22.1(2.5)
VGSUS0I5g M6 10-6 55-14 | 451(5.1)
VG5U5018 L1,L2,13,e,A1,B1,B2,T1,T2,T3 M6 8-6 8-14 451 (5.1)
vesuz0l® i 10-6 55-14 | 20(23)
I, 1 M4 14-10 2-55 12.4 (1.4)
L1, L2, 13,0,A1,T1,T2,T3 M8 6-1/0 14 -50 90.3(10.3)
VG5U5030[@ i 8-2 8-30 20 (2.3)
I, 1 M4 14-10 2-55 12.4 (1.4) .
1, L2 [3,6,A1,T1,T2,T3 M8 4-100 22-50 | 90.3(10.3) Pg(‘;‘ge\; C'?‘b'le-
Main | VG5U5037(@ i 8-2 8-30 20(23) | goathed vie
.1 M4 14-10 2-55 | 124(L4) | “orequivalent
L1 L2 L3,9,A1,T1,T2,T3 M8 3-1/0 30-50 90.3 (10.3)
VG5U5045|@ f 8-2 8-30 20 (2.3)
I, 1 M4 14-10 2-55 12.4 (1.4)
1 L2 L3,06,A1,T1,T2,T3 M8 2-1/0 30-50 90.3 (10.3)
VG5U5055|@ f 6-2 22-30 20 (2.3)
I, 1 M4 14-10 2-55 12.4 (1.4)
L1 L2 L3,0,A1,T1,T2,T3 M8 2/0 - 1/0 50 - 60 90.3(10.3)
VG5U5075(@ f 4-2 22-30 20 (2.3)
I, 1 M4 14-10 2-55 12.4 (1.4)
L1 L2 L3,9,A1,T1,T2,T3 M10 3/0 - 300 80 - 150 203.6 (23)
VG5U5090@ i 4-200 22-60 20 (2.3)
I, 1 M4 14-10 2-55 12.4 (1.4)
L1 L2 L3,0,A1,T1,T2,T3 M12 300-400 150 - 200 |349.6 (39.5)
VG5U5110[@ i 4-200 22-60 20 (2.3)
I, 1 M4 14-10 2-55 12.4 (1.4)
L1, L2, L3,0,A1,T1,T2,T3 M12 350-400 180 - 200 |349.6 (39.5)
VG5U5160|@ i 3-200 30-60 20 2.3)
I, 1 M4 14-10 2-55 12.4(1.4)
Stranded
05-1.25 Twisted
Common 1y 33 20 - 16 shielded wire
Control| toall M3.5 Solid with Class 1
models 05-1.25 wiring
G 20-14 05-2 8.9 (L0)

* Wire sizes are based on 75°C copper wire. Indicates terminal uses a pressure lug.
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Wire and Terminal Screw Sizes (continued)

JST Closed Loop Connectors

Wire Size * Terminal Max. Torque
AWG o, Screw JST Closed-Loop Connectors (Lugs) Ib-in (N-m)
M3.5 1.25-35 8.9(1.0)
20 0.5
M4 1.25-4 12.4 (1.4)
M3.5 125-35 8.9(1.0)
18 0.75
M4 1.25-4 12.4 (1.4)
M3.5 125-35 8.9 (1.0)
16 1.25
M4 1.25-4 12.4 (1.4)
M3.5 2-35 8.9(1.0)
M4 12.4 (1.4)
14 2 M5 22.1(2.5)
M6 451 (5.1)
M8 90.3(10.2)
M4 55-4 12.4 (1.4)
M5 55-5 22.1(2.5)
12-10 35-55
M6 55-6 451 (5.1)
M8 55-8 90.3(10.2)
M5 8-5 22.1(2.5)
8 8 M6 8-6 451 (5.1)
M8 8-8 90.3(10.2)
M6 14-6 451 (5.1)
6 14
M8 14-8 90.3(10.2)
M6 22-6 451 (5.1)
4 22
M8 22-8 90.3(10.2)
3-2 30-38 M8 38-8 90.3(10.2)
M8 60-8 90.3(10.2)
1-1/0 50 - 60
M10 60 - 10 203.6 (23.0)
3/0 80 M0 80-10 203.6 (23.0)
4/0 100 100- 10 203.6 (23.0)
4/0 100 100-12 349.6 (39.5)
300MCM 150 M12 150-12 349.6 (39.5)
400MCM 200 200-12 349.6 (39.5)
M12 x 2 325-12 349.6 (39.5)
650MCM 325
M16 325-16 867.4 (98.0)

Note 1:
The use of a JST closed-loop connector (lug) is recommended to maintain proper clearances. Please cBafanjosirepre-
sentative for more information.

Note 2:
Voltage drop should be considered when determining wire\ditage drop can be calculated using the following equation:

Phase-to phase voltage drop (V)
= /3 wire resistance (Wkm) x wiring distance (m) x current (A) x 107

Select a wire size so that voltage drop will be less than 2% of the normal rated voltage.
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Control Circuit Wiring
The table below outlines the functions of the control circuit terminals.
Control Circuit Terminals
Classification ng?i' Signal Function Description Signal Level
1 | Forward run/stop Forward run when closed, stop when open (2-wire configuration)
2 | Reverse run/stop Reverse run when closed, stop when open (2-wire configuration)
. Fault when closed, normal state
3 | External fault input when open
4 | Fault reset input Reset when closed
Sequence Master/Aux. change Multi-function contact inputs Photo-coupler insulated
Input Signal 5 Multi-step speed ref.1) Aux. freq. ref. when closed (H1-010 H1-®) Input; +24VDC, 8mA
6 | Multi-step speed ref.2 Effective when closed
7 | Jog reference Jog run when closed
8 | External baseblock Inv. output baseblocked when closed
1 Sequence control input common _
terminal
+15V +15V (Allowable current
15 Power supply output For analog command +15V power supply 20mA max)
-15v -15V (Allowable current
33 Power supply output For analog command -15V power supply 20mA max)
-10 to +10V/-100% to +100% -10 to +10V (20kWj,
13 | Master frequency ref. (voltage) 010 +10V/100% 010 +10V/(20kW)
Multi-function analog input (H3-
| Al:iépg | 14 | Master frequency ref. (current) 4 to 20mA/100%. 08,H3-09, 410 20mA (250W)
nput Signa H3-10, H3)
16 | Multi-function analog input 1010 +10VI-100% to +100% g/l:lt;f;iwggon crelogmp 1010 +10V (20kW),
+ 0, 1 1 +
0to +10 V/100% H3-06, H3-D7 0 to +10V/(20kW)
17 | Common terminal for control circuit | OV —
Connection to shield sheath of
12 . _ _
signal lead
9 Dry contact
. . . Contact capacity:
10 During running (NO contact) Closed when running . | 250VAC, 1A or less
Multi-function output 30VDC, 1A or less
25 | Zero speed detection Activates at min. freq. (E1-O¥or less (H2-01 to H2-03)

Sequence Activates when the freq. reaches to Open collector output
Output 26 | Speed agree detection 1Mz of set f 9 48V, 50mA or less
Signal +1Hz of set freq.

27 | Open collector output common —
18 Dry contact
19 | Fault contact output When faulted closed between terminals 18 and 20 Contact capacity:
(NOINC contact) When faulted open between terminals 19 and 20 250VAC, 1A or less
20 30VDC, 1A or less
21 | Frequency meter output . Multi-function analog 0to £11V Max. +5%
gﬂ?é%gt 22 | Common 010 £10v/100% frequency monitor 1 (H4-01, H4-02, HA{@B)A or less
Signal . . Multi-function analog i
23 | Current monitor 5Viinverter rated current monitor 2 (H4-04, H4-05, HA.06)
u el 8] wls 6]y ?
T P T S A I A ENEE
Figure 13 Control Circuit Terminal Arrangement
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Precautions

AWARNING

PRECAUTIONS

1)
2)
3)
4)

5)

6)
7)
8)

Only turn ON the input power supply after replacing the front cdYe not remove the cover

while the inverter is powered up.

When the retry function (paramete’-02) is selected, do not approach the inverter or the load,

since it may restart suddenly after being stopped.

Since the Stop key can be disabled by a function setting, install a separate emergency stop switch
to remove input power from the inverte

Do not touch the heatsink or braking resistor, due to very high temperatures.

Since it is very easy to change operation speed from low to high speed, verify the safe working
range of the motor and machine before operation. Also, verify the parameter settings prior to oper-
ation.

Install a separate holding brake, if necegsar

Do not check signals during operation.

All inverter parameters have been preset at the fadbar not change the settings unless it is

required.

Failure to observe these precautions may result in equipment damage, serious personal injury or
death.
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2.1 TRIAL OPERATION

To ensure safgt prior to initial operation, disconnect the machine coupling so that the motor is iso-
lated from the machine. If initial operation must be performed while the motor is still coupled to the

machine, use great care to avoid potentially hazardous conditions. Check the following items before a
trial run:

- Wiring and terminal connections are prape

- Wire clippings and other debris removed from the unit.
- Screws are securely tightened.

- Motor is securely mounted.

- All items are correctly grounded.

Digital Operator Display at Power-Up

When the system is ready for operation, turn ON the powerysupgiify that the inverter powers up
propery. If any problems are detected, turn OFF the power supply immediaka digital operator
display illuminates as shown below when the power supply is turned ON.

DRIVE FWD REV REMOTE

e e @ s e e reF <& Mode Indicator LEDs:  DRIVE
FWD/REV

REMOTE (SEQ/REF)
Frequency Ref ) - ]
U1-01 = 0.00 Hz ~<&— Display Section: Displays frequency reference.

DIGITAL OPERATOR
JVOP-130U

Locat MENU ESC

REMOTE | ) y

106G A DATA

ENTER

V_

w | >
REV

PRSI

® R ~&—— Qperation Indicator LEDs:  Stop LED ON.

Figure 14 Digital Operator Display at Power-up
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Operation Checkpoints:

- Motor rotates smootil

- Motor rotates in the correct direction.

- Motor has no abnormal vibration nor noise.
- Acceleration and deceleration are smooth.

- Unit is not overloaded.
- Status indicator LEDs and digital operator display are correct.

Operation by Digital Operator

The diagram below shows a typical operation profile using the digital operato

© @

6Hz

®
@ @ Forward ,

15Hz

Forward

®

60Hz

@

St@

Power
ON

Forward Run

Reverse Run

Forward JOG Run‘ ‘ Frequency Setting ‘ ‘ Frequency Reference Change ‘

Reverse
60Hz

Figure 15 Operation Sequence by Digital Operator
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Typical Operation Example by Digital Operator

Description Key Sequence Digital Operator Display

Frequency Ref

APower ON
‘ U1-01 = 0.00 Hz

- Displays frequency reference value.

\

Operation Condition Setting LoCAL REMOTE LED (SEQ, REF) OFF
- Select LOCAL mode. REMOTE

y
CForward Jog Run (6Hz)
-JOG run procedure
(Runs while depressing JOG key.)

JOG

\
EFrequency Setting N DATA Frequency Ref
- Change frequency reference value. Digit to ENTER 000.00 Hz

be changed blinks.

Change the value
by depressing > { Frequency Ref ‘
015.00H
/\J VJ RESETJ = z
o [ Entry Accepted ]
- Write-in set value. —
Frequency Ref
015.00 Hz
- Select output frequency monitor display. ESC

Output Freq
U1-02 = 0.00 Hz

o

Y
NForward Run S Output Freq
- Forward run (15Hz) Run & FWD LEDs light. U1-02 = 15.00 Hz

Y
OFrequency Reference Value Change

(15~60Hz)

o

Frequency Ref

. Select frequency reference value display — 015.00 Hz

Depress twice.
) Change the value

Change set value. by depressing F(r)%qgegngRef
> 9,.00 Hz
/\J VJ RESETJ
- Write-in set value. o ( Entry Accepted ]
- Select output frequency monitor display. AL | Output Freq
U1-02 = 60.00 Hz

\
UReverse Run

Output Freq

H FWD
- Select reverse run. REV LED lights. — U1-02 = -60.00 Hz
\
astop * STOP Output Freq
. Decelerates to stop. Stop LED lights. RESET U1-02 = 0.00 Hz
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VIf Vi OpenLoop Flux
Control | w/ PG | Vector | Vector
A1-03 Operator Status Init Parameters 0 o) o) o

Use this parameter to re-initialize the inverter to its factory default settings. It is also possible to re-ini-

tialize the inverter to settings as determined by the 8se the VG5 Programming Manual for further
details on the user initialization.

Setting Description
0 No Initialization (factory default)
1110 User Initialization
2220 2-Wire Initialization
3330 3-Wire Initialization
VIt V/f  OpenLoop Flux
Control | w/ PG | Vector | Vector
A1-04 Password Entry Enter Password o o] o) 0

This parameter allows the password lock-out of users from prohibited parameters. This parameter is
used in conjunction with Function A2, the user parameters group. When the “user program” access
level is selected and the programming is locked via the A1-04 password, only those parameters in

group Al and A2 can be accessed. All other parameters cannot be viewed.

Main Menu: Programming <ENTER>

VIt VIf  (OpenLoop Flux

Control | w/ PG | Vector | Vector
B1-01 Frequency Reference Selection Reference Source 0 o) o) 0
B1-02 Operation Method Selection Run Source o o] o) 0

B1-01 and B1-02 determine how the inverter is to receive a frequency reference and a start/stop com-
mand, respectivegl Frequency reference and run command can be set independently as shown below:

Setting Description
0 Command from digital operator
1 Command from control circuit terminal (factory default)
2 Command from serial communication
3 Command from option card
4 Engineering Workstation (EWS) - For use with CP-717 <1110>

By depressing the LOCAL/REMOTE key on the digital operator, the operation mode can be

selected as shown below:

Local:  Operation according to frequency reference and run command from digital aperato

Remote Operation according to frequency reference and run commandB&{iy& B1-02.

The digital operator is reset to remote operation when power is cycled.
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- DC Injection Braking StogB1-03 = “2")

Output Frequency
\
— B2-04x 10
DC injection
Inverter Output OFF during Braking Time | o
Minimum Baseblock Time (L2-03 - DC injection Braking Time
Factory Default: 0.5 DC injection Braking Time at Stop (B2-04)
at Stop (B2-04) F—E104
Run Command . Factory Default: 0.0s max
ON L Fout

Figure 21 Stopping Method - DC Injection Braking Stop

Upon removal of the FWD (REV) run command, the motor brakes to stop, according to the DC injec-
tion braking time at stop set B2-04. If this value is set to “O(factory default), DC injection braking

is disabled, and the motor coasts to stop. When choosing this function, note that the actual stop time
from maximum frequency is the time seBa-04 multiplied by 10 (see the figure above). This stop-
ping method is disabled during flux vector control.

- Coast to Stop with Timer (B1-03 = “3")

Output Frequency Decel Time 1
/ (C1-02)
Accel Time 1
-~ (C1-01)
Coasting
7 .
» Time
FWD (REV)
Run Command ON [ on | | ON

T

Run Command Disabled
Figure 25topping Method - Coast to StapTimer
After a stop command is given, a run command is not accepted while the coast to stop timer C1-02

elapses (same as Decel Time 1). After the timer runs out, another run command must be given for the
inverter to begin acceleration. This stopping method is disabled during flux vector control.
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C1-01
C1-02

D1-01
D1-02
D1-03
D1-04

D1-09

VIt VIf  (OpenLoop Flux

Control | w/ PG Vector Vector
Acceleration time 1 Accel Time 1 @) O o 0]
Deceleration time 1 Decel Time 1 @) O O @)

Setting Range:  0.00 to 6000.0s
Factory Default: 10.0s

Acceleration time 1 sets the time necessary for the output frequency to accelerate from OHz to maxi-
mum output frequency as set in parameter E1-04. Deceleration time 1 sets the time necessary for the
output frequency to decelerate from the maximum output frequency to OHz.

VIt VIf  OpenLoop Flux

Control | w/ PG | Vector | Vector
Preset Frequency Reference 1 Reference 1 0 o) o) o]
Preset Frequency Reference 2 Reference 2 0 o) o) 0
Preset Frequency Reference 3 Reference 3 @) O O @)
Preset Frequency Reference 4 Reference 4 o) O O o)

Setting Range: 0.0 to 400.0Hz
Factory Default: 0.0Hz

Up to 4 preset speed references (including jog) can be set through multi-function contact input func-
tion selections in the Quick-Start moderminals 6 and 7 are factory defaulted to multi-step speed
inputs 1 and 2, respectiyelSee the following table for programming preset speed references in the
Quick-Start mode.

Terminal 5 Terminal 6 Speed Reference
Open Open Speed Reference 1 - Set Reference Source (B1-01o “0".
Closed Open Speed Reference 2 (When H3-051 0 and H3-09 1 0)
Open Closed Speed Reference 3
Closed Closed Speed Reference 4

Note: 9 preset references can be set in the Advanced modes.

VIf Vi OpenLoop Flux
Control | w/ PG | Vector | Vector
Jog Frequency Reference JOG Reference o) @) @) o)

The jog frequency reference can be set in this parameter. In the Quick-Start mode, depress the
JOG key on the digital operator, or close terminal 7 when parameter H1-05 is set to “6”, to use
this function. The jog command always has priority over other reference commands. When
using terminal 7 to select the jog frequency, a separate run command must be applied to run
the inverter.
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E1-01

E1-02

E1-03

VIf Vi OpenLoop Flux
Control | w/ PG | Vector | Vector

Input Voltage Input Voltage 0 o) o) o]

Setting Range: 155 to 255V (230V class), 310 to 510V (460V class), 445 to 733V (575V class)
Factory Default: 230V, 460V, 575V

Set this parameter to the inverter input supply voltage in units of 1V. This parameter does not have to
be set to the exact incoming voltage level. The nominal voltage is normally sufficient (i.e. 230V,
380V, 460V, 575V).

VIf Vi OpenLoop Flux
Control | w/ PG | Vector | Vector

Motor Selection Motor Selection @) O O @)

Select between fan-cooled, blower-cooled, and vector duty motor types with this par&histe

parameter sets the motor overload (OL1) protection to match typical motor characteristics. Set this
parameter to “0” for standard TEFC motors, as these motors typically have a limited constant torque
speed range. Set to “1” for standard blower-cooled motors with a constant torque speed range of 10:1.
Set to “2” for vector duty motors which have a 100:1 or 1000:1 speed range or when full torque at zero

speed is required.

Setting Description
0 Fan-cooled motor characteristics (factory default)
1 Blower-cooled motor characteristics
2 Vector duty motor <1110>

VIt VIf  (OpenLoop Flux
Control | w/ PG | Vector | Vector

V/f Pattern Selection V/f Selection @) o] - -

Choose a preset V/f pattern for operation in V/f modeg. dininay be necessary to change the V/f pat-
tern when using a high-speed motor, or when special torque adjustment is required in the application.

Set values 0 to E: Preset V/f pattern can be selected (E1-04 through E1-13 are fixed).
F: Custom V/f pattern can be qédctory default) (E1-04 through E1-13 can be set
individually).

Set the V/f pattern according to the applications described in the table on the following page:
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V/F Patterns for Inverter Capacity 2.2 ~ 45kW for 230V Class*

Paﬁ:eter Name Unit Factory Setting
E1-03 VI/f Pattern Selection — 0 1 2 3 4 5 6 7
E1-04 Max. Output Frequency Hz 50.0 60.0 60.0 72.0 50.0 50.0 60.0 60.0
E1-05 Max. Voltage \% 230.0 230.0 230.0 230.0 | 230.0 | 230.0 | 230.0 | 230.0
E1-06 Max. Voltage Frequency Hz 50.0 60.0 50.0 60.0 50.0 50.0 60.0 60.0
E1-07 Mid. Output Frequency \ 25 3.0 3.0 3.0 25.0 25.0 30.0 30.0
E1-08 Mid. Output Frequencyoltage \% 16.1 16.1 16.1 16.1 40.2 57.5 40.2 57.5
E1-09 Min. Output Frequency Hz 1.3 15 1.5 15 1.3 1.3 15 15
E1-10 Min. Output Frequencyoltage \% 8.0 8.0 8.0 8.0 6.9 8.0 6.9 8.0

* For 460V class units, the value is twice that of 230V class units. For 575V class units the value is 2.5 times the 230V value.

V/F Patterns for Inverter Capacity 2.2 ~ 45kW for 230V Class* (Continued)

Paﬁ;neter Name Unit Factory Setting
E1-03 VI/f Pattern Selection — 8 9 A B c D E F
E1-04 Max. Output Frequency Hz 50.0 50.0 60.0 60.0 90.0 120.0 | 180.0 60.0
E1-05 Max. Voltage \Y, 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0
E1-06 Max. Voltage Frequency Hz 50.0 50.0 60.0 60.0 60.0 60.0 60.0 60.0
E1-07 Mid. Output Frequency \% 2.5 25 3.0 3.0 3.0 3.0 3.0 3.0
E1-08 Mid. Output Frequencyoltage \% 20.7 26.4 20.7 26.4 16.1 16.1 16.1 16.1
E1-09 Min. Output Frequency Hz 1.3 1.3 1.5 1.5 1.5 1.5 15 1.5
E1-10 Min. Output Frequencyoltage \% 10.3 12.6 10.3 14.9 8.0 8.0 8.0 8.0

* For 460V class units, the value is twice that of 230V class units. For 575V class units the value is 2.5 times the 230V value.
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V/F Patterns for Inverter Capacity 55 ~ 300kW for 230V Class*

Paramete Name Unit Factory Setting

£1-03 \_//f Pattern Selec- B 0 1 2 3 4 5 6 7
tion

E1-04 Max. Output Fre- Hz 50.Q01> 60.0 60.0 72.Q91> 50.001> 50.Qp1> 60.0 60.0
quency

E1-05 | Max. Voltage \ 230.0 230.0 230.0 230.0 230.0 230.0 230.0 230.0

E1-06 | Max-VoltageFre- || o0 | 600 | 50Qp. | 600 | 500up. | 50.0, | 60.0 60.0
guency
Mid. Output Fre-

E1-07 quency P \Y 25915 3.0 3.0 3.0 25.0091> 25.0291> 30.0 30.0
Mid. Output Fre-

E1-08 quency\/gltage V| 1381 | 138ps | 1384 | 13801 | 40295, | 57Sgp | 402915 | 57501
Min. Output Fre-

E1-09 quency P Hz 1.3 1.5 1.5 1.5 1.3:01> 1.3 1.5 1.5
Min. Output Fre-

E1-10 quencyVoltage \Y 6.9 6.9 6.9 6.9 5.7<01> 6.9 5.7 21> 6.9

* For 460V class units, the value is twice that of 230V class units. For 575V class units the value is 2.5 times the 230V value.
V/F Patterns for Inverter Capacity 55 ~ 300kW for 230V Class* (Continued)
Paramete Name Unit Factory Setting

£1-03 \_//f Pattern Selec- B 8 9 A B c D E F
tion

E1-04 Max. Output Fre- Hz 50.Q91> 50.Q91> 60.0 60.0 90.Qp1> | 120.Qp1» | 180.Q1s 60.0
guency

E1-05 | Max.Voltage \% 230.0 230.0 230.0 230.0 230.0 230.0 230.0 230.0
Max. Voltage Fre-

E1-06 quency 9 Hz 50.051> | 50.Qcp15 60.0 60.0 60.0 60.0 60.0 60.0
Mid. Output Fre-

E1-07 quency P \% 2515 251> 3.0 3.0 3.0 3.0 3.0 3.0
Mid. Output Fre-

E1-08 quencyvgltage \% 17.2.915 23.Q91> 17.2.915 23.Q91> | 13.851 13.8.91> 13.891> 13.851>
Min. Output Fre-

E1-09 quency Hz 1.3:91> 1.3:91> 1.5 1.5 1.5 1.5 1.5 1.5
Min. Output Fre-

E1-10 quenc ngtage \Y; 8.0.51> 10.351> | 8.0c91> 12.651> 6.9 6.9 6.9 6.9

* For 460V class units, the value is twice that of 230V class units. For 575V class units the value is 2.5 times the 230V value.
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Precautions

AWARNING

1) Never touch high voltage terminals in the inverte

2) Replace all protective covers before powering up the invéktieen removing the cover, be sure
to shut OFF the power supply to the inverte

3) Perform maintenance or inspection only after verifying that the charge LED has ggrat&fthe
main circuit power supply is turned BF

4) Only authorized personnel should be permitted to perform maintenance, inspections or parts
replacement

Failure to observe these precautions highlighted in this manual will expose the user to high voltages,
resulting in equipment damage, serious injury or death.

ACAUTION

PRECAUTIONS

PRECAUTIONS

1) The control PCB board employs CMOS ICs. Do not touch the CMOS elements.
2) Do not connect or disconnect wiring or connectors while power is applied to the circuit.

Failure to observe these precautions may result in equipment damage.
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42  ALARM & FAULT DISPLAYS

This section describes the alarm and fault displays, explanations for fault conditions, and corrective
actions to be taken if the VG5 malfunctions.

Inverter Alarms & Faults

When the VG5 detects a fault, the fault is displayed on the digital operator and activates a fault
contact output, after which the motor coasts to a stop. Check the causes listed in the table below and
take the corresponding corrective actions.restart the inverteremove any run command and turn

ON the reset input signal or depress the RESET key on the digital aperatycle power to reset the

stop status. If taking the corrective actions described does not solve the problem, conBattganics
representative immediagel

Unlike faults, alarms do not activate fault contact outputs. After the cause of the alarm is corrected, the
inverter returns to its former operation status automaicall

Fault Diagnosis and Corrective Actions

Fault Display Name Description Corrective Action Class

Undervoltage in the DC main circuit
during running.
uvi Main circuit Detection level

DC Bus Undervolt {undervoltage (PUV) 230V class: Approx. 190 V or less . A
460 V class: Approx. 380 V or less |- Check the power supply wir-
575 V class: Approx. 546 V or less Ing. el I
uv2 Control circuit under-  |Undervoltage in the control circuit dur- ‘Correct the line voltage A
CTL PS Undervolt |voltage (CUV) ing running.
uv3 MC fault _The pre-lcharge contactor opened dur- A
MC Answerback ing running.
-The main circuit DC voltage fell below
UV the PUV level.
Momentary power loss |- The control power source fell below - B
Under Voltage
the CUV level.

-The pre-charge contactor opened.

-Check the motor coil resis-
tance.

oc Overcurrent (OC) The inverter output current exceeded | Extend the accel/decel time.| A
Overcurrent the OC level. . )
-Check the motor insulation.
-Multi-meter check.
-Check that motor insulation
GF Inverter output grounding current has not deteriorated.
Ground fault (GF) exceeded 50% of inverter rated cur- |- Check that connection A

Ground Fauit rent. between inverter and motor

is not damaged.
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Fault Display Name Description Corrective Action Class
The main circuit direct current voltage
exceeded the OV level.
ov Ovenvoltage (OV) Detection level Extend the deceleration time, A
Overvoltage g 230 V class: Approx. 410 V add braking circuit.
460 V class: Approx. 820 V
575V class: Approx. 1040 V
sC -Check the motor coil resis-
. Load short-circuit (SC) |Inverter output (load) is short-circuited. | tance. A
Short Circuit . .
-Check the motor installation.
PUF -The DC bus fuse is blown. Check for damaged transis-
Fuse blown (FU) . tor, load side short circuit, A
DC Bus Fuse Open -The output transistors were damaged. .
grounding, etc.
OH Heatsink overheat The transistor heatsink temperature  |Check the fan and ambient A
Heatsink Over tmp |(OH1) exceeded the allowable value. temperature.
OL1 Motor overload (OL1) Inverter output exceeded the motor Reduce the load. A
Motor Overloaded overload level.
OoL2 Inverter output exceeded the inverter |Reduce the load, extend the
Inverter overload (OL2) o A
Inv Overloaded overload level. acceleration time.
Inverter input power supply has open |- Check the line voltage.
PF . . .
Input open-phase phase. -Re-tighten the input terminal | A
Input Pha Loss o
Large unbalance in input voltage. SCrews.
-Check the output wiring.
-Check the motor imped-
LF Output open-phase Inverter output has open-phase ance A
Output Pha Loss put open-p P pen-phase. - .
-Re-tighten the output termi-
nal screws.
RR . Braking transistor fail- The braking transistor has failed. The inverter requires repair. | A
Dyn Brk Transistr |ure
RH Braking resistor unit The braking resistor unit temperature Reduce the regenerative
: has exceeded the allowable value. A
Dyn Brk Resistor |overheat ) L load.
(Protects only inverter built-in type)
0S Overspeed (OS) The motor speed exceeded the over- A
Over speed speed level.
PGO -Check the PG line.
PG open circuit (PGO) |The PG line is broken. -Check the condition of the A
PG open
motor lock or the load.
DEV The deviation of the speed reference
.. |Speed deviation (DEV) |and speed feedback exceeded the Check the load. B
Speed Deviation .
regulation level.
. Both FWD and REV run commands
EF Simultaneous forward/ . . -
are simultaneously input for 500ms or |Check sequence circuit. B
External Fault  |reverse run commands longer
BB External baseblock External basep Iogk command 'S Input Check sequence circuit. B
Base Block from control circuit terminal.
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Fault Display Name Description Corrective Action Class
Check the condition of the
EF3 External fault at Fault occurred in the external control input terminal. If.t he l.‘ED
) - lights when terminal is not A
External Fault 3 |terminal 3 circuit. )
connected, then the inverter
requires repair.
EF4 External fault at
External Fault 4 |terminal 4
EF5 External fault at -
External Fault 5 |terminal 5 Check the condition of the
EF6 External fault at Fault occurred in the external control |_nput terminal. If.t he l.‘ED
: o lights when terminal is not B
External Fault 6 |terminal 6 circuit. )
connected, then the inverter
EF7 External fault at requires repair.
External Fault 7 |terminal 7
EF8 External fault at
External Fault 8 |terminal 8
OPEO1 kVA setting error . Check and set the parameter
KVA Selection  |(OPEO1) Inverter kVA setting error. data (02-04) ¢
OPE02 Parameter setting Parameter data is out of range Check the parameter data C
Limit range error (OPE02) ge. settings.
-Multi-function input settings in H1-01
OPEO3 Multi-function input to H1-O6are not in ascending order. Check the function selection. | C
Terminal setting error (OPEQ3) |- Or, set values other than “F" are over- '
lapping.
OPE10 VI/f data setting error vit dgta 1S set such that.the following Check the parameter data
vif (E1-04t0 E1-1) equation is notsatisfied: settings C
E1-04 E1-06 E1-07 E1-09 '
When one of the following setting
errors occurs:
-Carrier frequency upper limit
FCST)EnléI Parameter setting error| (C6-01¥ 5kHz, and Carrier g;iﬁk;he parameter data C
y frequency lower limit (C6-02E 5kHz gs.
-Carrier frequency proportional gain
(C6-03% 6 and (C6-0)< (C6-02)
ERR EEPROM writing fault |EEPROM internal data did not match Replace the control board B
EEPROM R/W Err |(ERR) when initializing the parameter. P '
CALL . Control data was not received correctly | Check transmission devices
. SI-B transmission error o C
Serial Com Call when power supply was turned ON.  |and transmission signals.
CE - Control data was not received correctly | Check transmission devices
Transmission error L A
Memobus Com Err when power supply was turned ON.  |and transmission signals.
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Fault Display Name Description Corrective Action Class
-Transmission between the inverter Insert the operator connec-
Control circuit fault 1 | and digital operator cannot be estab- for again P
CPF00 (CPF00) lished 5 seconds after supplying -Checgk thé wirina of control A
COM-ERR(OP&INV) | Digital perator trans- | power. o g
e . circuit.
mission fault -MPU peripheral element check fault
. -Replace the control board.
(on-line)
-Transmission between the inverter
Control circuit fault 2 and digital operat_or is established -Insert the dlgltgl operator
once after supplying power, but later | connector again.
CPFO01 (CPFO1) o : J° .
T transmission fault continues for more |- Check the digital control cir- | A
COM-ERR(OP&INV) | Digital perator trans- L
mission fault than 2 se_conds. cuit wiring.
-MPU peripheral element check fault |- Replace the control board.
(on-line).
CPF02 Baseblock circuit fault A
BB Circuit Err  |(CPF02)
CPF03 EEPROM fault A
EEPROM Error  |(CPFO03)
: Inverter PCB control board fault. Replace the control board.
CPF04 CPU internal A/D con- A
Internal A/ID Err |verter fault (CPF04)
CPF05 CPU external A/D con- A
External A/ID Err |verter fault (CPF05)
CPF06 Option connection fault | The option card is not installed cor- Install the option card again. | A
Option Error  |(CPF06) rectly. P gain.
CPF20 A/chonvert(zr faultin Option card (Al-14B) A/D converter | h . d
Option A/D Error analog speed refer- fault Replace the option card. A
ence card (CPF20)

Classes are described as follows:

A:

minals 18 & 19) is activated.

B:

Major fault. Motor coasts to stop, operation indicator illuminates, and fault contact output (ter-

Fault. Operation continues, operation indicator illuminates, and multi-function fault signal is
output (when multi-function output is selected). Fault contact outmot isctivated.

Alarm (warning). Operation cannot be performed, and operation indicator illuminates, but
fault signal is output.

C:
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Motor Faults

If a motor fault occurs, follow the checkpoints listed in the table below and take the corresponding cor-
rective actions. If taking the corrective actions described does not solve the problem, contact your
Saftronics representative immedigtel

Motor Faults and Corrective Actions

Fault Check Point Corrective Action

-Turn ON power supply.

Power supply voltage applied to power supply ter- |- Turn OFF power supply, and then ON again.
minals L1, L2, L3? Charge LED is ON? -Check power supply voltage.

-Make sure terminal screws are tight.

Use rectifier type voltmeter to test. Voltage output

to output terminals T1, T2, T3 correct? Turn OFF power supply, then turn ON again.

Motor does not rotate | Motor locks due to excessive load? Reduce the load and release the lock.
Fault displayed in operator display? Check troubleshooting table on page 64.
FWD or REV run command entered? Check the wiring.
Frequency setting voltage entered (when using |- Check the wiring.
terminals 13 or 14)? -Check frequency setting voltage.

Check reference and run source selections
(B1-01, B1-02)

Match wiring to the phase order of the motor
leads T1, T2, T3.

FWD and REV wiring run signals entered? Correct the wiring.

Wiring of frequency setting circuit correct? Correct the wiring.

Check reference and run source selections
(B1-01, B1-02)

Load excessively large? Reduce the load.

Motor ratings (number of poles, voltage) correct? |Check motor nameplate specifications.
Accelldecel speed change ratio for gears, etc.
Motor rpm too high or |correct?

too low Maximum frequency set value correct? Check the maximum frequency set value.

Use rectifier voltmeter. Voltage between motor
terminals not excessively reduced?

Load excessively large? Reduce the load.

-Reduce the load variation.
-Increase inverter motor capacity.

Are reference and run source settings correct?

, Wiring of terminals T1, T2, T3 correct?
Motor rotation reverses

Motor rotates, but vari-
able speed not avail- |Are reference and run source settings correct?
able.

Check speed changer (gears, etc.)

Check V/f characteristics values.

Load variation excessively large?
Motor rpm not stable

during operation -For 3-phase power supply, check the wiring
3-phase or single-phase power supply used? if power supply is open phase.
For 3-phase power supply, open phase? -For single-phase power supply, connect AC

reactor to the power supply.
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VG5 Parameter List U Monitor

A.2 VG5 Monitor Display (Un-XX)

Parameter Access Level

S | Parameter Name Min Analog Vect
S . - ; ector
= No. (Digital Operator Display) |  Unit Description Monitor v | VIEwE | Vector
T Output Level PG W/ PG
PG
Frequency Reference 10viMax.
u1-01 quency 0.01Hz | The unit differs depending on 01-03 setting. output Q Q Q Q
(Frequency Ref)
frequency
Output Frequenc 10viMax.
u1-02 p quency 0.01Hz | The unit differs depending on 01-03 setting. output Q Q Q Q
(Output Freq)
frequency
Output Current 10V/Inverter
u1-03 (Output Current) 0.1A | Minimum unit is 0.01 A for 7.5 kW or less. rated Q Q Q Q
current
5 0: Vif control
S . Control Method* __ | L V[ control with PG .
= UL-04 (Control Method) 2: Vector control without PG Q Q Q Q
3: Vector control with PG
Motor Speed L0v/Max.
U1-05 (Motor Speed) 0.01Hz | The unit differs depending on 01-03 setting. output fre- X Q Q Q
quency
10Vv/200V or
Output Voltage
U1-06 0.1v — 400V Q Q Q Q
(Output Voltage) 2575
DC Bus Voltage V 10V/400V or
uL-o7 (DC Bus Voltage) W - 800V Q Q Q Q
10V/Inverter
Output Power ;
UL08 | output kwats) 0.1kw - Cii\%ﬁy e Qe Q
Torque Reference 0 10V/Motor
UL-09 (Torque Reference) 0.1% B rated torque X X Q Q
[o]oJofofo]o]0]0]
L—1: T1“Closed”
t——1: T2 “Closed”
. 1: T3 “Closed”
Input Terminal Status*
U1-10 (Input Term Sts) — 1: T4 “Closed — Q Q Q Q
1: T5 “Closed”
5 1: T6 “Closed”
s 1: T7 “Closed”
= 1: T8 “Closed”
0jojofofo]o]o0]0]
L 1: T9~ 10 “Closed”
-—— 1: T25 “Closed”
UL-11 Output Terminal Status* . 1: 26 “Closed” . Q Q Q Q
(Output Term Sts) 0: Not used
0: Not used
0: Not used
0: Not used
1: Fault
* Cannot be changed by U1-04
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Parameter Access Level

S | parameter Name Min Analog Vi
S . - ; ector
3] - . . Description Monitor VWl Vector
S No. (Digital Operator Display) | ~Unit Output Level | V/f oG wlo W PG
PG
[0]oJofofo[o]o]0]
: During running
——1: During zero speed
1: During reverse
1 *
U1-12 Operation Status — ‘——1: During reset signal input ~ — Q Q Q Q
(Int Ctl Sts 1) )
: During speed agree
—— 1 Inverter operation ready
1: Minor fault
1: Major fault
Elapsed Time*
UL-13 (Elapsed Time) 1 hour - - Q Q Q Q
Software No. at FLASH
UL-14 | Side* — - — Q | Q Q Q
(FLASH ID)
Control Circuit
Ul-15 |[Terminal 13 0.1% — 10v/10V B B B B
(Term 13 Level)
= Control Circuit Terminal
2 | U116 |14 InputVoltage (Term 14 | 0.1% — 10;/(/)12\;\” B | B | B | B
2 Level)
Control Circuit Terminal
U1-17 |16 Input 0.1% — 10v/10v B B B B
(Terminal 16 Level)
Motor Secondary 10>/a/tl\ggt0r
U1-18 | Current (Iq) 0.1% — rima B B B B
(Mot SEC Current) primary
current
Motor Excitation 10>/;t'\23t0r
U1-19 | Current (Mot EXC Cur- 0.1% — . X X B B
rent) primary
current
Output Frequency after 10V/Max.
U1-20 | Soft-start 0.01Hz — output A A A A
(SFS Output) frequency
10V/Max.
Uzr | ASRInput 0.01% — oupt | x | A | x | A
(ASR Input)
frequency
10V/Motor
ASR Output o. | Analog monitor output level becomes 10V/Max. out- rated
Ut-22 (ASR Output) 0.01% put frequency for V/f control mode with PG. primary X A X A
current
. 10V/Max.
Ul-g3 | Speed Deviation 0.01% — output x | A | x | A
(Speed Deviation)
Frequency
. 10V/Max.
PID Feedback Capacity 0
ul-24 (PID Feedback) 0.01% - output A A A A
Frequency

* Cannot be changed by U1-04

72

VG5 Installation & Quick-Start Manual




efesotomasyon.com - Control Techniques,emerson,saftronics -ac drive-servo motor

Appendix

VG5 Parameter List U Monitor

Anl Parameter Access Level
= . nalog
S | Parameter Name Min. - . Vector
5 . : . Description Monitor viiwl | V€T Vector
L% No. (Digital Operator Display) | Unit Output Level | V/f oG VF\),/C? W PG
Displays input value according to F3-01 setting.
D1-16H Input Status* For example:
UL-25 (DI-16 Reference) B When lower 8 bit is ON, B A A A A
Binary selection: 256, BCD selection: 99
Output Voltage Refer-
U126 |ence Vg 0.1V — 1ovi%(())(\)/v x|l x| A A
(Voltage Ref (Vq))
Output Voltage
U1-27 | Reference Vd 0.1V — 10v£/1%%(\)/v x x| A A
(Voltage Ref (Vd))
Software No. at CPU
Ul1-28 | Side* — — — A A A A
(CPUID)
. ACR (q) Output 0 _ .
U1-32 (ACR () Outpu) 0.1% X X A A
IS ACR (d) Output )
é U1-33 (ACR () Outpu) 0.1% — — X X A A
OPE Detection
Ul1-34 | Parameter* — — — A A A A
(OPE Detected)
No. of O Servo Moving
U1-35 | Pulses 1 — — X X X A
(Zero Servo Pulse)
- . 10V/IMax.
U1-36 | PID Deviation 0.01% PID reference + PID reference bias — PID feedback Output Fre- | A A A A
<1110> [ (PID Input) capacity quency
. 10V/Max.
U1-37 | PID Output Capacity 0 . i
o> | (PID Output) 0.01% | PID output capacity Otatlpjj:; ge A A A A
10V/Max.
UL-38 | PID Referen ce 0.01% | PID reference + PID reference bias OutputFre- | A A A A
<1110> | (PID Setpoint) quency

* Cannot be changed by U1-04
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Parameter Access Level

S | Parameter Name Min Analog Vect
3 . : ; Description Monitor viiwl | V€T Vector
L% No. (Digital Operator Display) | ~Unit Output Level | V/f oG wlo W PG
PG
Current Fault
U201 (Current Fault) - - - Q Q Q Q
Last Fault
U202 (Last Fault) o o o Q Q Q Q
Frequency Reference at
U2-03 | Fault 0.01Hz — — Q Q Q Q
(Frequency Ref)
i} Output Frequency at Fault
U2-04 (Output Freq) 0.01Hz — — Q Q Q Q
Output Current at Fault
U205 (Output Current) 01A - - Q Q Q Q
Motor Speed at Fault
U2-06 (Motor Speed) 0.01Hz — — X Q Q Q
3 Output Voltage Refer-
= U2-07 |ence at Fault 0.1v — — Q Q Q Q
3 (Output Voltages)
LL
~ DC Bus Voltage at Fault
2 U2-08 (DC Bus Voltage) W o o Q Q Q Q
o
B Output Power at Fault
,_% U209 (Output kWatts) 0.1kw Q Q Q Q
Torque Reference at Fault 0
U2-10 (Torque Reference) 0.1% o o X X Q Q
Input Terminal Status at
U2-11 | Fault — | Displays the same status as the U1-10. — Q Q Q Q
(Input Term Sts)
Output Terminal Status at
U2-12 | Fault — | Displays the same status as the U1-11. — Q Q Q Q
(Output Term Sts)
Operation Status at Fault .
U2-13 (Inverter Status) — | Displays the same status as the U1-12. — Q Q Q Q
Elapsed Operation Time
U2-14 |atFault 1 hour — — Q Q Q Q
(Elapsed Time)
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Parameter Access Level

é Parameter Name Min. Description I\A/Irc])ili?c?r Vector
L% No. (Digital Operator Display) | Unit P Output Level \Viii Vgc‘;"/ wlo :’;ﬁg
PG
Most Recent Fault
us-01 (Last Fault) - o - Q Q Q Q
Second Most Recent
U3-02 |Fault — — — Q Q Q Q
(Fault Message 2)
Third Most Recent Fault
_ Us-03 (Fault Message 3) - - o Q Q Q Q
S Fourth/oldest Fault
Z U3-04 (Fault Message 4) o o o Q Q Q Q
E Elapsed Operation Time
s U3-05 |atFault 1 hour — — Q Q Q Q
2 (Elapsed Time 1)
2 Elapsed Time of
S U3-06 | Second Fault 1 hour — — Q Q Q Q
(Elapsed Time 2)
Elapsed Time of
U3-07 | Third Fault 1 hour — — Q Q Q Q
(Elapsed Time 3)
Elapsed Time of Fourth/
U3-08 | oldest Fault 1 hour — — Q Q Q Q
(Elapsed Time 4)
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Change Parameter Access Level
Name . . during
g Display) 9 I Ing ] p ISplay, o: Enabled Vif w/ Loop Vector Ing
x Disabled PG | Vector
0: (Operator)
1. (Terminals)
Reference Selec- 2. Communication (Serial
B1-01 |tion 0~4 1 1 Com) X Q Q Q Q
(Reference Source) 3: (Option PCB)
4: (EWS) Reference from CP-
717 <11105(Note 8)
0: (Operator)
1. (Terminals)
Operation Method 2. Communication(Serial
B1-02 [Selection 0~4 1 1 Com) X Q Q Q Q
(Run Source) 3: (Option PCB)
4: (EWS)Runfrom CP-717
<1110> (Note 8)
0: (Ramp to Stop)
. 1: (Coast to Stop)
Stopping Method : o
B1-03 |Selection 0~3 1 0 2. DC |nJect|on to stop X 0 Q 0 Q
g (Stopping Method) (Note 2) .(DCInJ to Stop) o
215 3. Coast to stop with timer
I+ > .
2|8 (Coast w/Timer)
< g Reverse Operation 0: (Reverse Enabled)
@ | 'c | B1-04 (Prohibit 0,1 1 0 : . X B B B B
%L % (Reverse Oper) 1: (Reverse Disabled)
= =
O\ 3 0: Run at frequency reference
Operation Selec- (Run at Freq Ref)
tion for Setting of 1. (STOP)
B1-05 E1-09 or less 0-3 ! 0 2: Run at minimum frequency X A
(Zero-Speed Oper) (RUN at Min Freq)
3: (RUN at Zero RPM)
Digital Input Scan .
B1-06 |Time 01 | 1 1 2; 252;“;‘_'2255;”:)) X A A A A
(Cntl Input Scans) '
Operathn s.electlon 0: Cycle external run
after switching to (Cycle Extern RUN)
B1-07 |remote mode 0,1 1 0 1: Accept external run X A A A A
(LOC/REM RUN . (Accept Extern RUN)
Sel) (Note 9)
B1.08 Run command
<1105 ac;eptance while 0.1 1 0 0: Disabled . A A A A
being programmed 1. Enabled
(RUN CMD at PRG)

Note 2 Setting range is only 0 and 1 when the control method is set to flux vector control (A1-02 = 3)

Note 8

(Tentative) Setting parameter B1-01 or B1-02 to 4 allows reference and/or run source from CP-717 when either CP-916 or CP-216 option cards are

installed.

Note 9 Drive can be switched between local and remote mode while continuing to run. When switching from remote to local the last remote speed command will

be set as the local speed for a bumpless transition.
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Function

Name
(Digital Operator
Display)

Setting
Range

Setting
Unit

Factory
Setting

Remarks
(Digital Operator Display)

Change
during
Operation
0: Enabled
x: Disabled

Parameter Access Level

Vit

Vif
w/
PG

Open
Loop
Vector

Flux
Vector

User
Setting

B2-01

DC Injection
Braking Starting
Frequency

(DClnj Start Freq)

0.0~
10.0

0.1Hz

0.5

B2-02

DC Injection
Current
(DClnj Current)

0~100

1%

50

B2-03

DC Injection Time
at Start

(DClnj Time
@Start)

0.00~
10.00

0.01s

0.00

Function b2 DC Injection Brake

B2-04

DC Injection
Braking Time at
Stop

(DClnj Time
@Stop)

0.00~
10.00

0.01s

0.50*

* When 02-09 = 1 (American),
the setting is 0.00s. <24>

B2-08
<1110>

Magnetic Flux Com-
pensation Capacity
(FieldComp)

0~500

1%

100% is no-load current value
at Min. frequency (E1-09)

Group b Application

B3-01

Speed Search
Selection at Start
(SpdSrch at Start)

01

O*

0: Disabled

1: Enabled

* Factory setting defaults to 0:
Disabled except when (A1-
02=1) (VIF wiPG Fdbk) or 3
(Flux Vector).

Speed Search

B3-02

Speed Search
Operation Current
(SpdSrch Current)

0~200

1%

150*

* Factory setting defaults to 150
when A1-02=0 (V/F Control).
When A1-02=2 (Open Loop
Vector), the default is 100.

B3-03

Speed Search
Deceleration Time
(SpdSrch Dec
Time)

0.1~
10.0

2.0

B4-01

Timer Function
On-delay Time
(Delay-ON Timer)

0.0~
300.0

0.1s

0.0

Delay Timers
Brake Sequence

B4-02

Timer Function
Off-delay Time
(Delay-OFF Timer)

0.0~
300.0

0.0
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Change Parameter Access Level
Name . . during
g DISpIay) g l Ing gl p Isplay, o: Enabled V/f w/ LOOp Vector Ing
x' Disabled PG | Vector
0: (Disabled)
1: (Enabled D=Fdbk)
2. Enabled D = Feed-For-
ward (Enabled D=Fdfwd)
PID Control Mode 3: Reference = Frequency
B5-01 |Selection 0~4 1 0 Reference + PID Output X A A A A
(PID Mode) (Fref+PID D=Fdbk)
4: Reference = Frequency
Reference + PID Output
D is feed-forward
(Fref+PID D=Fdfwd)
Proportional Gain 0.00~ 0
B5-02 ((P) 95,00 0.01 1.00 — A A A A
(PID Gain) '
Integral (I) Time 0.0~ 0
B5-03 (PID | Time) 360.0 0.1s 1.0 — A A A A
Integral (I) Limit 0.0~ 0
B5-04 (PID | Limi) 100.0 0.1% | 100 — A A A A
= Derivative (D) Time | 0.00~ 0
% é B5-05 (PID D Time) 10.00 0.01s | 0.00 — A A A A
5 — -
E: § B5-06 fP"IDDLmt) 26%90 0.1% | 1000 — 0 AL A | A A
2|2 PID Offset 1000~ .
3 £ | B5-07 |Adjustment +10(') 0 0.1% 0.0 — A A A A
@5 (PID Offset) '
PID Primary Delay 0.00~ o
B5-08 [Time 16 00 0.01s | 0.00 — A A A A
(PID Delay Time) '
oo
Selection 0,1 1 0 ) X A A A A
<1110> (Output Level Sel) 1. PID Reverse Output [X-1]
(Rev Character)
B5-10 |PID Output Gain 0.0~
<1110> |(Output Gain) 25.0 1 10 N X A A A A
0: When PID output is nega-
tive, motor direction is not
changed, PID output is lim-
B5-11 |PID Output Reverse ited to 0.
<1110> [Selection 0,1 1 0 (0 limit) X A A A A
(Output Rev Sel) 1: When PID output is nega-
tive, motor reverses direc-
tion.
(Reverse)
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Change Parameter Access Level
P Name . . during
Functon |~ =" | (Digital Operator 3?5'”3 Sﬁtﬁ'ﬁg Zictfgy (Digital cF; eg::trclf Display) | OPeraion VI 0PN | sl:.\tsuenr
g DISpIay) g g g p play o: Enabled VI/f w/ LOOp Vector g
x Disabled PG | Vector
. PID feedback missing
detection disabled. (Dis-
abled)
. PID feedback missing
detection enabled. (Alarm)
B5-12 zrleDnsgel\;ljiiif: Ref- Operation continues after
) . 9 0~2 1 0 detection, “Fbl" alarm is dis- X A A A A
<1110> [Detection Selection played
_ (Fb Los Det Se) . PID feedback missing
= detection enabled. (Fault)
é Inverter output is shut off
o) after detection, “Fbl” is dis-
o played.
PID Feedback Ref-
BS-13 |erenceMissing | o 150 | 1o | g - X Al A | A | A
<1110> [Detection Level
(Fb los Det Lvl)
PID Feedback Ref-
c . .
S B5-14 |erence Missing 0.0~ —
S <1110> | Detection Time 255 | Ol | 10 X A A A A
?(L (Fb los Det Time)
2 Dwell Frequency at 0.0~
3 B6-01 |Start 40'0 0 0.1Hz | 00 — X A A A A
(R~ (Dwell Ref @Start) '
- Dwell Time at Start 0.0~
S | B6-02 |(Dwell Time @ 100 | 0ls | 00 — X A A A A
£ Start) '
x Dwell Frequency at 0.0~
S | B6-03 [Stop 460 0 0.1Hz | 0.0 — X A A A A
.E (Dwell Ref @ Stop)
3 Dwell Time at Stop 0.0~
B6-04 |(Dwell Time @ 16 0 0.1s 0.0 — X A A A A
Stop) '
° 1 |Droop Control Gain | 0.0~ 0 .
= B7-01 (Droop Quantity) 1000 | 0% | 00 0 A
O [=]
=
£S Droop Control
aq -~ 0.03~
o g B7-02 |Delay Time 200 0.01s | 0.05 — 0 A
§ o (Droop Delay Time) '
LC’
L
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Change Parameter Access Level
Name . . during
.| Parameter( . . Setting | Setting | Factory Remarks ; Vi | Open User
Function (Digital Operator . : . . Operation p Flux .
No. Display) Range | Unit | Setting (Digital Operator Display) o Enabed | VIf i Loop Vector Setting
x' Disabled PG | Vector
Bg.o1 |EMEray-saingGan | o 1qq 10 | g — X A | A
(Energy Save Gain)
Energy-saving 0.0~
2 | B8-02 [Frequency : 0.1Hz 0.0 — X A A
= 400.0
5| 3 (Energy Save Freq)
§ & | B8-03 Energy -saving 0.1 1 0 0: (Disabled) « F(A) | F(A)
5|2 | «ue Mode Selection 1. (Enabled) Note | Note
< pos Enerav-saving Con- *When control mode Al-
2|2 | Bao4 | SevNg 0.0~ 02 = 3, default factory F) | F
2|8 trol Gain (Energy 0.1 0.7 . 0
518 <1110> . 10.0 setting becomes1.0 Note Note
s Save Gain)
L
Energy-saving Con- R *When control mode Al-
?1811(()5 trol Time Constant 26080 0.01s | 0.50* |02 =3, default factory 0 Ec()?e) Egt-\g
(Energy Save F.T) ' setting becomes.01
Zero-servo gain
g BS-01 (Zero Servo Gain) 0~100 ! S o X A
§ Zero-servo 0~
E B9-02 |Completion Width 16383 1 10 — X A
(Zero Servo Count)
Note: USA (02x09=1) and EUR. (02x09=2) are
Advanced, others are Factory setting.
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Change Parameter Access Level
P Name . . during
Functon |~ =" | (Digital Operator ?zeat:ng Sffﬁ'i?g Zﬁgy (Digital cF; eg::trclf Display) | OPeraion VI 0PN | slétsuenr
g DISplay) g g g p play o: Enabled V/f w/ LOOp Vector g
x Disabled PG | Vector
Acceleration Time 1
cLol (Accel Time 1) 100 - 0 Q Q Q Q
Deceleration Time 1
cL-02 (Decel Time 1) 100 - 0 Q Q Q Q
Acceleration Time 2
C1-03 (ACCG| Time 2) Depends ; ; 10.0 — 0 B B B B
Deceleration Tme 2| " epends
C1-04 (Decel Time 2) C1-10 on 10.0 — 0 B B B B
Acceleration Time 3 CL10
C1-05 ; 10.0 — X A A A A
_ (Accel Time 3) 0,00~
[ - 0 A
o & cLos (legf;f?“nf:;'me 3| 60000 100 — X Al A A A
£|3 foce] lt | or 0.01sor
28 | croy |fooeEon AMER 00 | 01s | 100 — X Al A A | A
o|g (Accel Time 4) -
3 © Deceleration Time 4| g000,0
| s | c108 . : 10.0 — X A A A A
CHIE= (Decel Time 4)
L% Emergency Stop
C1-09 |Time 10.0 — X B B B B
(Fast Stop Time)
Accel/Decel Time 0 g%tlusng Eicgzzgﬁgzl)“me s
C1-10 |Set Unit 0.1 1 1 DS L X A A A A
(Acc/Dec Units) 1: Set unit of accel/decel time is
0.1s. (0.1 Seconds)
Accel/Decel Time
Switching 0.0~
C1-11 Frequency 400.0 0.1Hz 0.0 — X A A A A
(Acc/Dec SW Freq)
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Change Parameter Access Level
Name . . during
g DISplay) g l Ing gl p Isplay, o: Enabled V/f w/ LOOp Vector Ing
x' Disabled PG | Vector
S-Curve Character-
istic Time at Accel- | 0.00~
g C2-01 eration Start 550 0.01s | 0.20 — X A A A A
E (SCrv Acc@ Start)
o S-Curve Character-
=i istic Time at Accel- | 0.00~
3 C2-02 eration End 550 0.01s | 0.20 — X A A A A
3 (SCrv Acc@ End)
S S-Curve Character-
S istic Time at Decel- | 0.00~
T | C2-03 eration Start 250 0.01s | 0.20 — X A A A A
(SCrv Dec @ Start)
* Default factory setting is 0.0
Slip Compensation when A1-02=0 [V/F mode].
C3-01 |Gain 0.0~25| 0.1 1.0* |When A1-02=2 [Open Loop 0 B B B
(Slip Comp Gain) Vector] or 3 [Flux Vector]
default factory setting is 1.0
* Default factory setting is
=2 Slip Compensation 2000ms when A1-02=0 [VIF
'5 C3-02 |(Primary Delay Time |{0~10000/ 1ms | 200* |mode]. When A1-02=2 [Open X A A
O (Slip Comp Time) Loop Vector] default factory
%L § setting is 200ms.
5|8 Slip Compensation
g | C3-03 |Limit 0~250 | 1% 200 — X A A
g (Slip Comp Limt)
E_ Slip Compensation
g 304 Selection qluring 01 1 0 0 Disabled ‘ A A
1= Regeneration 1: Enabled
5 (Slip Comp Regen)
2 0 : Magnetic flux is calculated
% by output frequency after
= . .
Z | yps [Frxcaiuaton compensaton. (lp
i Method 0,1 1 0 ) X . X A
<1110> ( Flux Select) 1. Magnetic flux is calcu-
lated by output frequency
before compensation.
(Slip Excluded)
306 Output Voltage
i Limit Operation 0 : Disabled (Note 10)
<UH10> 1 Selection 0.1 ! 0 1 : Enabled (Note 11) X A A
(Output V limit)

Note 10 When this parameter is “0" slip compensation will be disabled when the motor is operating above its base speed. The motor voltage will not be reduced above base

speed.

Note 11  Open Loop Vector: When this parameter is set to “1" the motor voltage will be reduced slightly when the motor is operating above 90% base speed. Slip Compensa-
tion is enabled. Speed control accuracy is improved. This may prevent speed instabilities due to motor voltage saturation. This setting may improve speed regulation
however motor torque/amp will be reduced by up to 10% due to motor voltage reduction above base speed. Flux Vector: Torque linearity is improved.
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Change Parameter Access Level
P Name . . during
Functon |~~~ | (Digital Operator ?zeatrt]mg Sﬁtﬁ'ﬁg Zﬁgy (Digital cF; eg::trclf Display) | OPeraion VI 0PN | slétsuenr
g DISplay) g g g p play o: Enabled V/f w/ LOOp Vector g
x Disabled PG | Vector
Torque Compensa- 0.00~
C4-01 |tion Gain 2 50 0.01 1.00 — 0 B B B
(Torg Comp Gain) '
*When A1-02=2 [Open Loop
Torque Compensa- Vector] factory default setting is
C4-02 |tion Time 0~10000| 1ms 20* |20 ms. When A1-02=1or 3 [V/ X A A A
S (Torg Comp Time) F or V/F w/PG] factory default
= setting is 200 ms.
% Functions only when starting a
g Forward Torque motor. Torque reference and
o .
O | C4-03 |Compensation 0.0~ motor flux can be ramped up
) 0.1% 0.0 . . X A
2 | <> (Value @ Start 200.0 quickly to improve speed
S (F TorgCmp @start) response during start. A set-
S ting of 0.0 disables this feature.
s . .
S Reverse Torque Functions only when starting a
e Compensation motor. Torque reference and
>
T | C4-04 Vale @ Start. 200.0 0.1% 0.0 mqtor fluxlcan be ramped up X A
<1110> 0.0 quickly to improve speed
(R TorgCmp @ .
start) response during start. A set-
ting of 0.0 disables this feature.
CA-05 Torque Compensa- When 0~4ms is set, it is oper-
<11'10> tion Time Constant | 0~200 | 1ms 10 |ated without filter. Functions X A
> (TorgCmp Delay T) with C4-03 and C4-04.
ASRProportonal |, oy e seing .20
0 C5-01 |(P) Gain 1 ' 0.01 | 20.00% |0V EUNg 1S .24, 0 B B
=2 . 300.00 When A1-02=3 factory default
3 (ASR P Gain 1) .
5 setting is 20.00.
ASR Integral (1)1 oo~ Ygrh ege'?:dlgzs:ti[r\lﬂfizv /Sc%] e
C5:02 |Time 1 ; 0.001s | 0.500% | Y eHINg 15 .40, 0 B B
) 10.000 When A1-02=3 factory default
(ASR 1 Time 1) S
setting is .500
ASRProportonal |, oy Gl setingis 02 When
2 | 503 |(P)Gain2 ' 0.01 | 20.00% | oY Ee g1s B W 0 B B
= . 300.00 A1-02=3 factory default setting
= (ASR P Gain 2) .
- is 20.00.
(2] -02= -
2 ASR Integral (1)1 oo~ Ygrh ege’?alulgzse%ti[r\lﬂfi:v /5560] e
© | 504 |Time?2 ; 0.001s | 0.500% | Y EHINg 15 K98, 0 B B
5 (ASR 1 Time 2) 10.000 When A1-02=3 factory default
s setting is .500.
i ASR Limit 0.0~
- : 0, —
C5-05 (ASR Limt) 20.0 0.1% 5.0 X A
ASR Primary Delay 0,000~
C5-06 [Time 0 500 0.001s | 0.004 — X A
(ASR Delay Time) '
ASR Switching 0.0~
C5-07 |Frequency 460 0 0.1Hz 0.0 — X A
(ASR Gain SW Freq) '
ASR Integral Limit ~ 0
C5-08 (ASR I Limit) 0~400 1 400% — X A
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Change Parameter Access Level
P Name . . during
Functon |~ =" | (Digital Operator 3?5'”3 Sﬁtﬁ'ﬁg Zict:gy (Digital cF; eg::trclf Display) | OPeraion VI 0PN | sl:.\tsnenr
g DISplay) g g g p play o: Enabled V/f w/ LOOp Vector g
x' Disabled PG | Vector
> Carrier Frequency 04
= imi i 23
g | C6-01 |UpperLimi 15,0+ | O-1KHZ| 15.0% fwhen control mode is vector X B B B B
2 (Carrler Freq Max) control (A1-02=2, 3), the setting
5 Carrier Frequency 0.4~ range of C6-01 and C6-02 is
£ | C6-02 |Lower Limit (Car- 1;5 0 0.1kHz | 15.0* |2.0~15.0. X A A
e rier Freq Min) ' * Setting range and factory
2 Carrier Frequency setting differ depending on
= -8 | C6-03 |Proportional Gain | 00~99* | 1 | 00* |inverter capacity. X A A
5 5 (Carrier Freq Gain)
O\ < Hunting Prevention .
s % C7-01 |Selection 0,1 1 1 2; Eﬁ:ﬁfg X A A
O3 (Hunt Prev Select) '
a
£
:,%: Hunting Prevention 0.00~
& | C7-02 |Gain 2 50 0.01 | 1.00 — X A A
5 (Hunt Prev Gain) '
g
T
AFR Gain 0.00~
o C8-08 (AFR Gain) 10.00 0.01 1.00 — X A
E ] AFR Time Constant | .
o| 2 C8-09 (AFR Time) 0~2000 | 1ms 50 X A
£ | = _ .
§ g 0: Carrier frequency is
o £ Carrier 2 kHz.
o X . .
3 Lc) C8-30 greique_znq:j _ o . . 1 Ca(r;rée(r) ;requency depends A A
S8 | duo election during on C6-01. X
Q Auto-tuning 2: Carrier frequency is
i (Carrier in tune) 5kHz. (185~300 kW: 2.5
kHz)
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Change Parameter Access Level
Name . . during
.| Parameter( . . Setting | Setting | Factory Remarks ; Vi | Open User
Function (Digital Operator . : . . Operation p Flux .
No. Display) Range | Unit | Setting (Digital Operator Display) o Enabed | VIf Wi Loop Vector Setting
x' Disabled PG | Vector
Frequency 0.00~
D1-01 |Reference 1 X 0.01Hz | 0.00 — 0 Q Q Q Q
400.00
(Reference 1)
Frequency 0.00~
D1-02 |Reference 2 X 0.01Hz | 0.00 — 0 Q Q Q Q
400.00
(Reference 2)
Frequency 0.00~
D1-03 |Reference 3 X 0.01Hz | 0.00 — 0 Q Q Q Q
400.00
(Reference 3)
Q Frequency 0.00~
T | D1-04 [Reference4 460 00 0.01Hz | 0.00 — 0 Q Q Q Q
[} B
< (Reference 4)
% Frequency 000~
& | D1-05 [Reference 5 400.00 0.01Hz | 0.00 — 0 B B B B
& .
= (Reference 5)
s Frequency 0.00~
‘8 | D106 |Reference 6 460 00 0.01Hz | 0.00 — 0 B B B B
T (Reference 6) :
3 Frequency 0.00~
5 D1-07 |Reference 7 460 00 0.01Hz | 0.00 — 0 B B B B
2 (Reference 7) '
- Frequency 0.00~
o D1-08 | Reference 8 . 0.01Hz | 0.00 — 0 B B B B
] 400.00
5 (Reference 8)
Jog Frequency 0.00~
D1-09 |Reference X 0.01Hz | 6.00 — 0 Q Q Q Q
400.00
(Jog Reference)
o Frequency Refer-
o 'E D2-01 |ence UpperLimit |00~1100 0.1% | 1000 — X B B B B
S o (Ref Upper Limit)
B g Frequency Refer-
2 D2-02 |ence Lower Limit 00~1090| 0.1% | 0.0 — X B B B B
o (Ref Lower Limit)
8 | paop [MUmpFrequencyl 1o, 000! 0aHz | 00 - X B B B B
= (Jump Freq 1)
>
S | paoz [JUMPFrEAUENCY 2 00 000 0.4Hz | 0.0 — X B B B B
T (Jump Freq 2)
o
E | D303 |JUMPFIEAUENY3 |04 400| 0aHZ | 0.0 — X B B B B
2 (Jump Freq 3)
g Jump Frequency
5 | D3-04 [Width 0.0~20.0| 0.1Hz | 1.0 — X B B B B
5 (Jump Bandwidth)
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P Name . . during
Functon | * " | (Digital Operator ?zeat;mg Sﬁtﬁ'ﬁg Zﬁgy (Digital cF; eg::trclf? Display) | OPeraion VI 0PN | SLétStler:
g DISplay) g g g p play o: Enabled V/f w/ LOOp Vector g
x' Disabled PG | Vector
° 0: (Disabled)
% Frequency Refer- No hold frequency is memo-
=3 1 |ence Hold Function rized.
& | P40 Iselection 0.1 ! 0 1y (Enabled) X A A A A
3 (MOP Ref Memory) Hold frequency is memo-
§ rized.
= +Speed Limits *When 02-09=1 [USA], the unit
> N - ~ 0 * '
T | D402 (Trim Control Lvl) 0~100 1% 25 is 10%. <24> X A A A A
Torque Control ]
D5-01 |Selection 01 | 1 0 (1’3 ggfi‘l%%':{gl)) X A
§ (Torg Control Sel) ' a
E Torque Reference
& = D5-02 |Delay Time 0~1000 | 1ms 0 — X A
o | £ (Torque Ref Filter)
RS Speed Limit 1: (Analog Input) terminal 13,
© 13 | D503 |Selection L2 | 1 1 14 X A
S (Speed Limit Sel) 2: (Program Setting)
8 Speed Limit -120 -~ .
S D5-04 (Speed Lmt Value) | +120 1% 0 B X A
e Speed Limit Bias
- ~ 0 —
T | D5-05 (Speed Lmt Bias) 0~120 1% 10 X A
Speed/torque
D506 | oMl SWICRING o 1000 | 1ms | 0 — X A
Timer
(Ref Hold Time)
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Function

Name
(Digital Operator
Display)

Setting
Range

Setting
Unit

Factory
Setting

Remarks
(Digital Operator Display)

Change
during
Operation
0: Enabled
x: Disabled

Parameter Access Level

Vit

Vif
w/
PG

Open
Loop
Vector

Flux
Vector

User
Setting

E1-01

Input Voltage
Setting
(Input Voltage)

155~
255

(Note
13)

1V

200
(Note
13)

When 02-09=1 [USA], the
value is 1.15 times of Japanese
spec., which is 230/200

E1-02

Motor Selection
(Motor Selection)

0,12

0: (Std Fan-Cooled)
1: (Std Blower-Cooled)
2: (Vector Motor) <1110>

Group E Motor
Function E1 V/F Pattern

E1-03

VIf Pattern
Selection
(V/F Selection)

00~OF

OF

VIf pattern selection

0: 50Hz

1: 60Hz Saturation

2: 50Hz Saturation

3:72Hz

4: 50Hz Variable Torque 1

5: 50Hz Variable Torque 1

6: 60Hz Variable Torque 1

7: 60Hz Variable Torque 2

8: 50Hz High Starting Torque 1
9: 50Hz High Starting Torque 2
A: 60Hz High Starting Torque 1
B: 60Hz High Starting Torque 2
C: 90Hz

D: 120Hz

E: 180Hz

F: User-defined V/f pattern

E1-04

Max. Output
Frequency
(Max Frequency)

40.0~40
0.0

0.1Hz

60.0*
(Note
13)

*Factory setting differs depend-
ing on the inverter capacity 02-
04.

When 02-09=2 [EUR.], the
value is 50.0Hz.

E1-05

Max. Voltage
(Max Voltage)

0.0~

255.0

(Note
13)

01V

200.0
(Note
13)*

*Factory setting differs depend-
ing on the inverter capacity (02-
04).

When 02-09=1 (USA), the
value is 1.15 times of Japanese
spec., which is 230/200

Note 13: This value is for the 200V class. For 400V class, the value is twice that of 200V class. For 575V class, then modify the values by 575/200
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Change Parameter Access Level
P Name . . during
Functon |~ =" | (Digital Operator ?zeat:ng Sﬁtﬁ'ﬁg Zﬁgy (Digital cF; eg::trclf Display) | OPeraion VI 0PN | slétsuenr
g DISplay) g g g p play o: Enabled V/f w/ LOOp Vector g
x Disabled PG | Vector
*Factory setting differs depend-
Max. Voltage 0.0~ 60.0* |ing on the inverter capacity (02-
E1-06 |Frequency 40'0 0 0.1Hz | (Note |04). X Q Q Q Q
(Base Frequency) ' 13) | When 02-09=2 (EUR.), the
value is 50.0Hz.
*Factory setting differs depend-
ing on the inverter capacity (02-
. 3.0% |04).
Mid. Output
0.0~ (Note | When 02-09=2 (EUR.), Al-
EL-07 (Fmﬁgcﬁenc w | 4000 0IHz | "13)" 10220, and E1-03=OF thevalue | Q | @ | A | F
quency is 5/6 times that of Japan
spec.[for a V/F pattern with a
50Hz base frequency]
*Factory setting differs depend-
Mid. Output 35%06 11.0 31‘% on the inverter capacity (02-
E1-08 (F,\;ﬁg‘:f;lg \e/%age Note | 0TV ('1\'?3? When 02-09=1 (USA), the X Q Q A F
g 13) value is 1.15 times of Japanese
spec., which is 230/200 .
5|5 *Factory setting differs depend-
._,Ecj § Min. Output 00 . gldc:y) on the inverter capacity (02-
I (mq‘;fenca’enc ) 4000 0IHZ | Note |When 02-09=2 (EUR), Al- x Q | @ Q| A
58 quency 13) |02=0, and E1-03=OF, the value
is 5~6 times of Japan.
*Factory setting differs depend-
Min. Output Zoégo 20 I(?f) on the inverter capacity (02-
EL-10 (F,\;ﬁr?‘f;;g \e/)O'tage Note | OV ({\'3‘;18 When 02-09=1 (USA), the X Q Q A F
g 13) value is 1.15 times of Japanese
spec., which is 230/200.
Mid. Output Fre- 0.0~
E1-11 |quency 2 460 0 0.1Hz 0.0 — X A A A A
(Mid Frequency B) '
0.0~
Mid. Output Fre- 255.0 *When 02-09=1 (USA), the
E1-12 |quency Voltage 2 (Note | 0.1V 0.0 |valueis 1.15times of Japanese X A A A A
(Mid Voltage B) 13) spec., which is 230/200.
0.0~ 200.0 |,
When 02-09=1 (USA), the
E1-13 E;assev\?(l)tl?fee) %sgt(e) 0.1v (Tg;e value is 1.15 times of Japanese X A A Q Q
g 13) . spec., which is 230/200.

Note 13: This value is for the 200V class. For 400V class, the value is twice that of 200V class. For 575V class, then modify the values by 575/200
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Change Parameter Access Level
Name . . during
g DISpIay) g l Ing gl p Isplay, o: Enabled V/f w/ LOOp Vector Ing
x' Disabled PG | Vector
Motor Rated
E2-00 (Motor Rated ) - - - X
Motor Rated 0.1~
E2-01 |Current 15600 0.1A* | 1.9¢ X Q Q Q Q
(Motor Rated FLA) '
E2-02 ?A,\AO;?(;RRa;f:dsshl?p) 20080 0.01Hz | 2.90** |* When inverter capacity is X A A Q Q
7.5 kW or less, min. setting
Motor No-load 0.00~ unit becomes 0.01 A
E2-03 |Current 15'00 0 0.01A% | 1.20* R X A A Q Q
(No-Load Current) ' " N
Factory setting differs
Nurmber of Motor depending on inverter
E2-04 |Poles 2~48 | 1pole 4 : X Q - Q
capacity (02-04).
(Number of Poles)
Motor Line-to-line
o | E205 Resistance 250886 0'3\?1 9.842% X A A A A
_ E (Term Resistance) '
2|5 Motor Leak 0.0~
= |2 | E2-06 |Inductance : 0.1% | 18.2* X A A
w = 30.0
2| i (Leak Inductance)
518 Motor Iron-core
= Saturation Coeffi- 0.00~
L | E2-07 |cientl 650 0.01 0.50 — X A A
(Saturation Comp '
1)
Motor Iron-core
Saturation Coeffi- 0.00~
E2-08 |cient2 675 001 | 0.75 — X A A
(Saturation Comp '
2)
Motor Mechanical 0.0~
E2-09 |Loss 160 0.1% 0.0 — X A
(Mechanical Loss) '
Motor Iron Loss of
Torque Compensa- 0~ Access level is changed from
E2-10 tion (Tcomp Iron 65535 w 14 F to A. <1110 X A A
Loss)
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Change Parameter Access Level
P Name . . during
Functon |~ | (Digital Operator 3?2”3 Sat:irt]g Fszmy (Digital g e:::trcl)(rs Display) | OPeraion VI 0PN | Sl;ftlenr
g DlSplay) g g g p play o: Enabled VI/f w/ LOOp Vector g
x' Disabled PG | Vector
=}
E
[}
= 0: (VIF Control)
S : ontro
= Motor 2 Control )
§ E3-01 |Method Selection 0~3 1 2 1: (VIF /PG Fdbk) X A A A A
™ (Control Method) 2: (Open Loop Vector)
w 3. (Flux Vector)
S
g
T
Motor 2 Max. Out- 400~ A A A A
E4-01 |put Frequency 406 0 0.1Hz | 60.0 — X (Note | (Note | (Note | (Note
(Max Frequency) ' 14) 14) 14) 14)
Motor 2 Max. zoégz) 200.0 A A A A
E4-02 | Voltage (Noie 0.1V | (Note — X (Note | (Note | (Note | (Note
5 ( Max Voltage) 13) 13) 14) 14) 14) 14)
= Motor 2 Max. 00- AT A A | A
v o | EA4-03 |Voltage Frequency 460 0 0.1Hz | 60.0 — X (Note | (Note | (Note | (Note
3| ¢ (Base Frequency) : 14) 14) 14) 14)
© % Motor 2 Mid. 0.00~ * Factory setting differs A A A F
& E4-04 |Output Frequency 1 460 0 0.1Hz | 3.0* |depending on the control X (Note | (Note | (Note | (Note
= (Mid Frequency) ' method [E3-01] 14) 14) 14) 14)
< -
Lg ggttolrnfz F,\r/lzeldijenc 205'2 0 11.0 |* Factory setting differs A A A F
B E4-05 Voltgge 1 quency (Noie 0.1V | (Note |depending on the control X (Note | (Note | (Note | (Note
=] * -
T (Mid Voltage) 13) 13)* |method [E3-01] 14) 14) 14) 14)
Motor 2 Min. 0.0~ * Factory setting differs A A A A
E4-06 |Output Frequency 460 0 0.1Hz | 0.5* |depending on the control X (Note | (Note | (Note | (Note
( Min Frequency) ' method [E3-01] 14) 14) 14) 14)
ggttoLtZ F,\r/lzelnijenc 0.0~ 2 0¥ * Factory setting differs A A A F
E4-07 VoItFa)\ o quency 2550 | 0.1V (NoielB) depending on the control X (Note | (Note | (Note | (Note
nag (Note method [E3-01] 14) | 14) | 14) | 14)
(Min Voltage) 13)
Note 13: This value is for the 200V class. For 400V class, the value is twice that of 200V class. For 575V class, then modify the values by 575/200
Note 14: Control mode is determined by E3-01.
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Change Parameter Access Level
Name . . during
Fuacton "5 oigal Operaor | 2R TS | i Operator Disply) | 0PN A T P
g DlSplay) g g g p play o: Enabled VI/f w/ LOOp Vector g
x' Disabled PG | Vector
Motor 2 Rated 0.00~ A A A A
E5-01 |Current 1500 0 0.1A* | 1.9% X (Note | (Note | (Note | (Note
(Motor Rated FLA) ' 14) 14) 14) 14)
. A A A A
E5-02 mgrzRF;f;stﬁl'g’ 2'0088 0.01Hz | 2.90% X | (Note | (Note | (Note | (Note
N P : 14) | 1) | 1) | 1
S Motor 2 No-load 5 P . A A A A
- | & | E503 |Current 10588 o | 001a% | 120 lse;“?”g E\’;\'/t IS |0.01A formod-| | (Note | (Note | (Note | (Note
g 5 (No-Load Current) ' €IS O 7.0 KWW Oress. 14) | 14) | 14) | 14)
o
w| = Motor 2 Number of . I - A - A
§ i | E5-04 [poles 2~48 | 1pole 4 de ;feicc:ior:é 2?2:382?22 pacity X (Note | (Note | (Note | (Note
&5 (Motor 2 # Poles) (02-04) 14) 14) 14) 14)
£ Motor 2 Line-to-line ' A A A A
[N i |~
Es.05 |RESSOr 0000~ 1 0.001 | g s X | (Note | (Note | (Note | (Note
(Motor 2 term 65.000 w
Ohms) 14) 14) 14) 14)
Motor 2 Leak Induc- 0.0~ A - A A
E5-06 |tance 3'0 0 0.1% | 18.2* X (Note | (Note | (Note | (Note
(Motor 2 Leak) ' 14) 41) 14) 14)
Note 13: This value is for the 200V class. For 400V class, the value is twice that of 200V class. For 575V class, modify the values by 575/200
Note 14: Control mode is determined by E3-01.
PG Constant 0~ . |*When 02-09=1 (USA), 2
F1-01 (PG Pulses/Rev) 60000 ! 600 (EUR.), factory setting is 1024 X Q Q
Operation Selec- 0: (Ramp to Stop)
. tion at PG Open ~ 1: (Coast to Stop)
F1-02 Circuit 0-3 ! ! 2: (Fast-Stop) X B B
(PG Fdbk Loss Sel) 3: (Alarm Only)
Operation Selec- 0: (Ramp to Stop)
tion at Overspeed - 1: (Coast to Stop)
F1-03 (PG Overspeed 0-3 ! ! 2: (Fast-Stop) X B B
o Sel) 3: (Alarm Only)
> .
3 Operation Selec- (l): EE??SF: ttg g:gp;
2|5 | F1-04 |tonatDeviaon | 0-3 | 1 312 FaseSton) P X B B
2 2 (PG Deviation Sel) j P
& 8 3: (Alarm Only)
wd 0: Counter-clockwise
S o PG Rotation (Fwd = C.C.W)
2 . LCWw.
5|8 F1-05 (PG Rotation Sel) 0.1 ! 0 14 Clockwise X B B
= (Fwd = C.W.)
- PG Division Rate Effective only when control cir-
F1-06 [PG --Pulse monitor | 1~132 1 1 cuit board Pé-BZ is used X B B
(PG Output Ratio) '
Integral Value
. during Accel/decel 0: (Disabled)
FL-07 | Enablefdisable 01 | 1 0 1. Enabled) x B
(PG Ramp PI/I Sel)
Overspeed
F1-08 |Detection Level 0~120 1% 115 — X A A
(PG Overspd Level)

* When access level is BASIC (A1-03), constant is not displayed unless the option is connected.
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Parameter Name Setting | Setting | Factory Remarks

Function (Digital Operator . . . .
Display) Range | Unit | Setting (Digital Operator Display)

Change
during
Operation
0: Enabled
x: Disabled

Parameter Access Level

Vit

\ii
w/
PG

Open
Loop
Vector

Flux
Vector

User
Setting

Overspeed * When A1-02=1 [V/f w/PG] fac-
Detection Delay - . |tory setting is 1.0. When Al-
Time 00-20/ 0.1s 00 02=3 [ Flux Vector] factory set-
(PG Overspd Time) ting is 0.0.

F1-09

Excessive Speed
F1.10 Deviation Detection 0~50 1% 10 _
Level

(PG Deviate Level)

Excessive Speed
Deviation detection | 0.0~
Fl-11 Delay Time 100 | 018 05 -

(PG Deviate Time)

Number of PG Gear
Teeth 1
Fl-12 (PG # Gear Teeth 0-1000) 1 0 B

1)

Function F1 PG Option Setup

Number of PG Gear
Teeth 2
FI1-13 (PG # Gear Teeth 0-1000 | 1 0 -

2)

Group F Options *

PGO Detection
F1-14 [Time 0~10.0 | 0.1s 2.0 —
(PGO Detect Time)

Al-14B Card Input
F2-01 |Selection 0,1 1 0
(Al-14 Input Sel)

0: (3-ch Individual)
1: (3ch Addition)

Function F2 Al-14 Setup

* When access level is BASIC (A1-03), constant is not displayed unless the option is connected.
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VG5 Parameters

Function

Name
(Digital Operator
Display)

Setting
Range

Setting
Unit

Factory
Setting

Remarks
(Digital Operator Display)

Change
during
Operation
0: Enabled
x: Disabled

Parameter Access Level

Vit

Vif
w/
PG

Open
Loop
Vector

Flux
Vector

User
Setting

F3-01

Function F3 DI-08, 16 Setup

Digital Input
Selection
(DI Input)

0~7

: (BCD 1%)

: (BCD 0.1%)

: (BCD 0.01%)

: (BCD 1Hz)

: (BCD 0.1Hz)

: (BCD 0.01Hz)

. BCD Special setting 5 digit
input, Binary 255/100%
(BCD (5DG) 0.01Hz)

. (Binary)*

*Set value is displayed as
decimal.

~

F4-01

Group F Options *

Function F4 AO-08. 12

Channel 1 Monitor
Selection
(AO Ch1 Select)

1~38

Analog Output option Channel 1

1: Frequency reference

2: Output frequency

3: Inverter output current

5: Motor speed

6: Output voltage

7: DC bus voltage

8: Output power

9: Torque reference (internal)

15: External terminal 13 input
voltage

16: External terminal 14 input
voltage

17: External terminal 16 input
voltage

18: Motor secondary current (Ig)

19: Motor excitation current (Id)

20: Primary frequency after SFS

21: Speed controller ASR input

22: Speed controller ASR output

23: Speed deviation

24 PID feedback

26: Voltage reference (Vg out-
put)

27: Voltage reference (Vd out
put)

32: ACR (q) Output

33: ACR (d) Output

36: PID Input <1110~

37: PID Output <1110~

38: PID Reference <1110>

F4-02

Channel 1 Gain
(AO Ch1 Gain)

0.00~
2.50

0.01

1.00

F4-03

Channel 2 Monitor
Selection
(AO Ch2 Select)

1~38

Analog Output option Channel 2
selection
(same as F4-01)

F4-04

Channel 2 Gain
(AO Ch2 Gain)

0.00~
2.50

0.01

0.50

F4-05
<1110>

CH1 Output Bias
(AO Ch1 Bias)

-10.0
~10.0

0,1

0.0

F4-06
<1110>

CH2 Output Bias

-10.0
~10.0

0,1

0.0

* When access level is BASIC (A1-03), constant is not displayed unless the option is connected.
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Change Parameter Access Level
Name . . during
Fucion| | @it Operaor | 2 S0 gl OpeatorDisplay) | O o | o
g DlSplay) g g g p play o: Enabled V/f w/ LOOp Vector g
x' Disabled PG | Vector
= Channel 1 Output
& | F5-01 |Selection 00~37 | 1 0 — X A A A A
o (DO-02 Ch1 Select)
2
o Channel 2 Output 00~37
'S | F5-02 [Selection o | L 1 — X A A A A
b= (DO-02 Ch2 Select)
c
T
© T
L g Output Mode -
3 .
§ & F6.01 |Selection 0,1 1 0 23 ng:;r”dgg:“sg X A A A A
54 (DO-08 Selection) ' youlp
[
o
g 0: (1 X Output Freq)
= }}'— Frequency Multiple 1: (6 X Output Freq)
% W F7-01 |Selection 0~4 1 1 |2: (10 X Output Freq) X A A A A
= (PO-36F Selection) 3: (12 X Output Freq)
= Q 4: (36 X Output Freq)
o 5 SHFG 0: (Ramp to Stop)
@ Communication :
= O . 1: (Coast to Stop)
.2 o F8-01 |Error Detection 0~3 1 1 ) X A A A A
5 3 . . 2: (Fast - Stop)
S Operation Selection )
T 3. (Alarm Only)
§ % (E-15 Det Sel)
o oo
u FO-01 |Fault Selection 0,1 1 o | rormatly ©p X A A A A
= (EFO Selection) 1: When 0 is shown, EFO
s occurs. (Normally Closed)
Option External
Fault Detection 0: (Always Detected)
F9-02 Selection 0.1 ! 0 1: (Only During Run) X A A A A
@ (EFO Detection)
P Option External 0: (Ramp to Stop)
m .
a i Fault Detection 5 1: (Coast to Stop)
e F9-03 Operation Selection 0-3 ! ! 2: (Fast - Stop) X A A A A
g (EFO Fault Action) 3: (Alarm Only)
b Trace Sampling 0
S | F9-04 |Time 60000 | 1 0 — X A A A A
E)'_ (Trace Sample Tim)
@ Torque Reference/
5 Torque Limit Selec-
B i tion through DP- 0: (Disabled)
5 F9-05 | pam communica- | % ! Lo (Enabled) X A
tion (Torq Ref / Lmt
Sel)
DP-RAM Communi- ]
cation Error Detec- 2: Eggg ttg ::gp;
F9-06 [tion Operation 0~3 1 1 2: (Fast - Sto )p X A A A A
Selection 3: (Alarm Onlp)
(BUS Fault Sel) : y
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Function

Name
(Digital Operator
Display)

Setting
Range

Setting
Unit

Factory
Setting

Remarks
(Digital Operator Display)

Change
during
Operation
0: Enabled
x: Disabled

Parameter Access Level

Vit

Vif
w/
PG

Open
Loop
Vector

Flux
Vector

User
Setting

Terminal Function
Function H1 Digital Inputs

H1-01

Terminal 3
Selection
(Terminal 3 Sel)

00~77

24

Multi-function input (terminal 3)

0: 3-Wire Control

1: Local/Remote Selection

2: Option/Inverter Selection

3: Multi-Step Reference 1

4: Multi-Step Reference 2

5: Multi-Step Reference 3

6: Jog Frequency Reference

7. Multi-Accel/Decel 1

8: External Baseblock N.O.

9: External Baseblock N.C.

A: Accel/Decel Ramp Hold

B: OH2 Alarm Signal

C: Terminal 16 Enable

D: VIF Mode Select

E: ASR Integral Reset

F: Terminal Not Used

10: MOP Increase

11: MOP Decrease

12: Forward Jog

13: Reverse Jog

14: Fault Reset

15: Fast-Stop N.O.

16: Motor 2 Select

17: Fast Stop N.C. input
<1110>

18: Timer Function

19: PID Disable

1A: Multi-Accel/Decel 2

1B: Program Lockout

1C: Trim Control Increase

1D: Trim Control Decrease

1E: Ref Sample Hold

1F: Terminal 13/14 Switch

24: External Fault

30: PID Integral Reset

31: PID Control Integral Hold

<1110>

60: DC Injection Activate

61: Speed Search 1

62: Speed Search 2

63: Energy Save Mode

64: Speed Search 3

65: KEB Ridethrough N.C.

66: KEB Ridethrough N.O

71: Speed/Torque Control

Change

72: Zero Servo Command

77: ASR Gain Switch

H1-02

Terminal 4
Selection
(Terminal 4 Sel)

00~77

14

Multi-function input (terminal 4)
(same as H1-01)

H1-03

Terminal 5
Selection
(Terminal 5 Sel)

00~77

3(0)
(Note
15)

Multi-function input (terminal 5)
(same as H1-01)
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Change Parameter Access Level
P Name . . during
Functon | * =" | (Digital Operator 3?5'”3 Sﬁtﬁ'ﬁg Zﬁgy (Digital cF; eg::trclf? Display) | OPeraion VI 0PN | SL;tStler:
g DISplay) g g g p play o: Enabled V/f w/ LOOp Vector g
x' Disabled PG | Vector
Terminal 6 4(3)
H1-04 |Selection 00~77 1 (Note — X B B B B
(Terminal 6 Sel) 15)
Terminal 7 6(4)
H1-05 |Selection 00~77 1 (Note — X B B B B
(Terminal 7 Sel) 15)
Terminal 8 8 (6)
H1-06 |Selection 00~77 1 (Note — X B B B B
(Terminal 8 Sel) 15)
Note 15: Factory settings in the parentheses are values obtained at 3-wire initialization.
Multi-function Input Multi-function output 1 (terminal
a i 9, terminal 10
3 | H201 ;elrg"”a' 0-37 1 | 0 |dameas F)5_01) X B | B | B | B
= -
= (Terminal 9 Sel)
= Multi-function Input Multi-function output 2 (terminal
S | H2-02 |Terminal 25 00~37 1 1 |25, terminal 27) X B B B B
T (Terminal 25 Sel) (same as F5-01)
% Multi-function Input Multi-function output 3 (terminal
5 | H2-03 |Terminal 26 00~37 | 1 2 |26, terminal 27) X B B B B
(Terminal 26 Sel) (same as F5-01)
Signal Level Selec- ]
H3-01 |tion Terminal 13 0,1 1 0 (1)j E?mm:g(\:/)m) X B B B B
(Term 13 Signal) '
Frequency reference gain of Al-
0.0~ 14U, Al-14B (3ch addition
- 0, !
H3-02 (Terminal 13 Gain) | 1000.0 01% | 1000 input), DI-08, and DI-16 is com- 0 B B B B
mon.
~100.0 Frequency reference gain of Al-
' 14U, Al-14B (3ch addition
- ~ 0, !
H3-03 (Terminal 13 Bias) 0.1% 00 input), DI-08, and DI-16 is com- 0 B B B B
= +100.0
k= mon.
IS : .
= Terminal 16 Signal
D . -
= 2 H3-04 [Level Selection 0,1 1 0 2: 8101(1\1/5 \(;)D Q) X B B B B
g (Term 16 Signal) '
k= Multi-function analog input selec-
< tion (terminal 16)
s 0: Auxiliary Reference
T 1: Frequency Gain
S 2: Frequency Bias
= 4: Voltage Bias
T 5: Accel/Decel Change
6: DC Brake Current
. ! 7. Overtorque Level
Term_lnal 16 Muli- 8: Stall Prevention Level
H3.05 |function Analog 0~1F 1 0 |9 Reference Lower Limit X B B B B
Input A: Jump Frequency
(Terminal 16 Sel) B: PID Feedback
C: PID Setpoint
D: Frequency Bias 2
10: Forward Torque Limit
11: Reverse Torque Limit
12: Regenerative Torque Limit
13: Torque reference
14 Torque Compensation
15: Forward/Reverse Torque Limit
1F: Not Used
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Change Parameter Access Level
P Name . . during
Functon |~ =" | (Digital Operator 3?5'”3 Sﬁtﬁ'ﬁg Zictfgy (Digital cF; eg::trclf Display) | OPeraon VI 0PN | sl:.\tsnenr
g DISplay) g g g p play o: Enabled VI/f w/ LOOp Vector g
x' Disabled PG | Vector
H3-06 0.0~ 1 019 | 1000 — 0 B B B B
(Terminal 16 Gain) | 1000.0 ' '
-100.0
- 0, —
H3-07 (Terminal 16 Bias) |~+100.0 01% | 00 ° B B B B
gleglzglilc;r?\férminal 0: (0-10VDC)
H3-08 0,12 1 2 |1 (-10 +10VDC) X A A A A
L4 2. (4-20mA)
(Term 14 Signal) '
g Multi-function The function choices for termlnal
| 2 Analog Input 14 are the same as the choices
S| = | H3-09 Terminal 14 1~1F 1 1F | for terminal 16 [ see H3-05}, X A A A A
S |3 ermina except that [setting 0] “Auxiliary
= (Terminal 14 Sel) Reference” is not available.
Terminal 14 Gain 0.0~
- ) —
H3-10 (Terminal 14 Gain) | 1000.0 01% | 1000 0 A A A A
. . -100.0
H3-11 (Tgr";'?na;ﬁfg?js) ~ 1 01% | 00 - 0 A A A A
+100.0
Analog Input Filter 0.00~
H3-12 |Time Constant 2 0 0.01s | 0.00 — X A A A A
(Filter Avg Time) '
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VG5 Parameters

Change Parameter Access Level
Name . . during
.| Parameter . Setting | Setting | Factor Remarks ) User
Functon No. (D'g'ta.l Operator Rangtgel Unitg Setting (Digital Operator Display) Operation /i Vl/f (Bpen Flux Setting
Display) 0: Enabled w 00D | \jactor
x Disabled PG | Vector
5 | sop |SlonAddiess oy g g - X ALA A A
EE (Serial Comm Adr)
S 0 : (1200 Baud)
E Communication 1 : (2400 Baud)
- S | H5-02 |Speed Selection 0~4 0 3 |2 : (4800 Baud) X A A A A
= (Serial Baud Rate) 3 : (9600 Baud)
= 4 : (19200 Baud) <1110>
E % Communication 0 : (No Parity)
‘£ | 5 | H5-03 |Parity Selection 0,12 1 0 |1 : (Even Parity) X A A A A
& | B (Serial Com Sel) 2 : (Odd Parity)
?::L § Stopping Method 0: (Ramp to Stop)
> .
2= ) After Communica- - 1: (Coast to Stop)
© E H5-04 ion Error 0-3 ! 3 2 (Fast - Stop) X A A A A
10 (Serial Fault Sel) 3: (Alarm Only)
S Timeover Detection 0 : (Disabled)
S | M50 | serial Fit Dtcy) 01 1 L1 . (Enabled) X A A A A
L
= Motor Protection N
8 | L101 |Selection 01 | 1 1 (1’3 ng:;'fg)sm \ X B B B B
% (MOL Fault Select) ' P
S|s When 02-09=1 [American
g8 . Spec] the setting range is
£\= Motor Protection .
= -~ -~
& |2 | L1202 |Time Constant 01-50 14 1 min,| 10 |0-120min. The factory default | B B B B
s . min. setting then becomes 8 min.
= (MOL Time Const) Y o
e 8 min. is the operation time
T from a cold start.
Momentary Power (1) lg[z\fvaetr)lids)s ride through
L201 |LossDetecon | 04,2 | 1 | 0 | . . X B | B | B | B
(PwrL Selection) (PwiL RideThru 1
2 . (CPU Power Active)
Momentary Power ** Factory setting differs
< | L2--02 |Loss Ride Through | 0.0~2.0 | 0.1s | 0.7** |depending on inverter capacity X B B B B
g (PwrL Ridethru t) (02-04).
= * Factory setting differs
3 Min. Baseblock depending on inverter capacity.
< | = | L2-03 |Time 01~50 | 0s | 05* X B B B B
28 (PwrL Baseblock t) Lower limit of setting range is
gl changed from 0o 0.1. <1110>
o § Voltage Recovery * Factory setting differs
~N | L2-04 ([Time 0.0~5.0 | 0.1s 0.3* |depending on inverter capacity X A A A A
5 (PwrL V/F Ramp t) (02-04).
= */oltage Class
5 Undervoltage ~
" | L1205 |Detection Level 150~y | 1gpr |200Vdass=1%0V Detlevel X A A A A
(PUV Det Level) 210 400V class=190V x 2= 380V level
575V class=190x575/200=546 level
KEB Deceleration 0.0~
L2-06 |Rate 160 0 0.1% 0.0 — X A A A A
(KEB Frequency) '
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Change Parameter Access Level
Name . . during
g Display) 9 I Ing o] p ISplay, o: Enabled Vif w/ Loop Vector Ing
x' Disabled PG | Vector
Stall Prevention 0: (Disabled)
L3-01 |During Acceleration | 0,1, 2 1 1 |1: (General Purpose) X B B B
(StallP Accel Sel) 2: (Intelligent)
Stall Prevention
L3.0p |-evelDUNGACCEL | o oy | 196 | 150 — X B | B | B
eration
(StallP Accel Lvl)
Stall Prevention
L3.03 |LmitDuing Accel | 100 | 195 | 50 - X Al A A
eration
(StallP CHP Lvl)
0: (Disabled)
1: (General Purpose)
- 2: (Intelligent)
2 <1110> can use setting 2 for
o
"E Stall Prevention /i”lgg:goll ?gdes
S | L3-04 |During Deceleration |0,1,2,3| 1 1 ok U X B B B B
c| 5 (StallP Decel Sel) 3: With braking resistor
Z| 3 (Stall prev w/R)
gl When in Vector w/PG Al-
x| s 02=3 setting 3 cannot be set
3] with braking resistor and
5 with stall prevention.
‘6‘ T
o s
L3-05 Running 0,12 1 1 |1: (Decel T@me 1) C1-02 X B B
(StallP Run Sel) 2: (Decel Time 2) C1-04
Stall Prevention
L3.05 |-Cvelduring 30~200 | 1% | 160 — X B | B
Running
(StallP Run Level)
Stall Prevention 0.10~
L3-07 |Function P Gain 2 00 0.01 1.00 — X F F
(StallP Gain) '
Stall Prevention
Lagg |Functoninegral 10 o5y | 1ms | 100 — X F F
Time
(StallP Intg Time)
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Change Parameter Access Level
Name . . during
g DISpIay) g l Ing gl p Isplay, o: Enabled V/f w/ LOOp Vector Ing
x Disabled PG | Vector
Overtorque
L6-02 |Detection Level 1 0~300 | 1% 150 — X B B B B
(Torg Det 1 Lvl)
Overtorque 0.0~
L6-03 |Detection Time 1 16 0 0.1s 0.1 — X B B B B
(Torq Det 1 Time ) '
. (Disabled)
. (@SpdAgree - Alm)
Detected during speed
agree only. Operation con-
tinues after detection and
s OL4 flashes on display.
3 : (At RUN - Alarm)
g Overtorque Over.torque deteption dqring
%J_ Detection running. Operapon contin-
5 | L6-04 . 0~4 1 0 ues after detection and OL4 X A A A A
o STeIectl|)or1 ; Sel flashes on the display.
_gl (Torg Det 2 Sel) . (@SpdAgree - Flt)
§ Detected during the speed
T agree only. Inverter trips on
s OL4, output is shut OFF.
S : (At RUN - Fault)
S Detected during running,
& and the inverter trips on
OL4. Output is shut OFF.
Overtorque
L6-05 |Detection Level 2 0~300 1% 150 — X A A A A
(Torq Det 2 Lvl)
Overtorque 0.0~
L6-06 |Detection Time 2 1'0 0 0.1s 0.1 — X A A A A
(Torg Det 2 Time) '
Forward Torque
L7-01 |Limit 0~300 | 1% 200 — X B B
= (Torg Limit Fwd)
% Reverse Torque
“g’_ L7-02 |Limit 0~300 | 1% 200 — X B B
ks (Torg Limit Rev)
™~ Forward Regenera-
§ | L7-03 |[tive Torque Limit 0~300 | 1% 200 — X B B
s (Torg Lmt Fwd Rgn)
T Reverse Regenera-
L7-04 |[tive Torque Limit 0~300 1% 200 — X B B
(Torg Lmt Rev Rgn)
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Change Parameter Access Level
P Name . . during
Functon |~ =" | (Digital Operator 3?5'”3 Sﬁtﬁ'ﬁg Zictfgy (Digital cF; eg::trclf Display) | OPeraion VI 0PN | sl:.\tsuenr
g DISpIay) g g g p play o: Enabled V/f w/ LOOp Vector g
x' Disabled PG | Vector
Internal DB
Resistor 0: (Not Provided)
L8-01 Protection Selection 0.1 ! 0 1: (Provided) X B B B B
(DB Resistor Prot)
- Overheat Pre-alarm *Factory setting depends on
-3 L8-02 |Level 1degC| 95C* | inverter model [02-04]. X A A A A
g (OH Pre-Alarm Lvl) | 50-130
a
= | 2 . ; N
S|g Operation Selec- 0: (Ramp to Stop) using C1-02
g g tion after OH Pre- L: (Coast to Stop)
S| £ | L803 0~3 1 3 |2: (Fast-Stop) using C1-09 X A A A A
* alarm 3: (AlarmOnly) display flashes
S (OH Pre-Alarm Sel) OH Heatsink Ovrtemp
= Input Phase Loss 0: (Disabled)
H L8-05 [Protection 0,1 1 0 1: (Enabled) X A A A A
(PH Loss In Sel) '
Output Phase Loss 2 EE::SE;)
L8-07 |Protection 0,1 1 0* ' _ X A A A A
*When 02-09=1, the factory
(PH Loss Out Sel) o
default setting is 1.
Short-circuit N
L8-10 [Protection Selection| 0,1 1 1 2: EE::SE? X A A A A
(Ground Fault Sel) '
0: Conventional
1: (Lower fc)
Carrier frequency is
decreased when fout £
10Hz and the load is >
5 100% iac.
= 2: (Short term OL2)
g IGBT Protection OL occurs after 2 seconds
< | @ | L8-17 |Selection at Low during low speed [fout £
S| B 0,1 1 1* . X A A A
== Frequency 6Hz] current limit.
218 (Prtct@L - Spd) 3: (I-Limit=150%)
a § Current limit is set to 150%
= of the inverter rated current.
§ <G5 +> Addition
T * When 02-09=1 factory set-
ting is 1.
* When 02-09=2 factory set-
ting is 2.
o Ot
L8-19 Low Speed 0.1 1 0 . Low frequency OL disabled « A A A A
<1110> 1: (Enabled)
(OL2 Chara@L-
Low frequency OL enabled
Spd)
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Change Parameter Access Level
Name . . during
Fuacton 5 oigal Operaor | 2R TS Y it Operator Disly) | 025N WO e | S
g DlSplay) g g g p play o: Enabled V/f w/ LOOp Vector g
x' Disabled PG | Vector
Monitor selection
4: Control method
5: Motor speed
6: Output voltage
7. DC hus voltage
8: Output power
9: Torque reference (internal)
10: Input terminal status
11: Output terminal status
12: Internal Control Status 1
13: Elapsed time
14: Flash software ID number
15: External terminal 13 input
5 voltage
3 ; ; 16: External terminal 14 input
2 | o101 'ﬁo”'tc’,&s‘?'emg’"l 439 | 1 6 voltage 0 B B B B
@ (User Monitor Sel) 17: External terminal 16 input
e voltage
S 18: Motor secondary current (Ig)
f 19: Motor excitation current (Id)
o 20: Primary frequency after SFS
i 21: Speed controller ASR input
S 22: Speed controller ASR output
3 23: Speed deviation
24: PID feedback
25: DI-16 reference
26: Voltage reference (Vq out-
5 pu)
© 27: Voltage reference (Vd out
=3 put)
© 28: CPU ID number
Monitor Selection )
after Power Up ;j Egﬁqﬂfr;% R)’ef)
0102 |(Power-OnMoni- | 1-4 | 1 1 |o updLTed 0 B B B B
2 tor) 3: (Output Current)
=] . .
§ 4: (User Monitor)
A Frequency Units of
) Reference Setting 0~
N - —
N 0103 and Monitor 39999 ! 0 X B B B B
5 (Display Scaling)
= ] . . 0: (Hertz)
3 01-04 |(Display Units) 0,1 1 0 1: (RPM) X B
Parameter No. Dis- }
01-05 |play Selection 01 | 1 0 (1’; E;iﬁ?ﬁi’mﬁb;? X Al A A | A
(Address Display) '
LOCAL/REMOTE .
02-01 |Key Enable/Disable | 0, 1 1 1 23 Eg'rf;ﬁﬁ;) X B B B B
(Local/Remote Key) '
e
02-02 |tion Selection 0,1 1 1 opeFr)ator 9 X B B B B
(Oper STOP Key) 1. (Enabled) Always enabled.
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Braking Connection Diagrams

A4 BRAKING CONNECTION DIAGRAMS ( CDBR Type)

Braking Resistor Unit

230V: VG5U20P4 to 27P5 Overload Relay Trip Contact
460V: VG5U40P4 to 4015
575V: VG5U51P5 to 5022

1‘[0%% j’ 2

Braking Resistor Unit

MC
L1 —OQOJ\/\—«—| L1 T1
12— OV -0 L2 2
13— oW\ =0 L3 T3
WA
)
THRX ~OFF ~ ON MC

"—QJ—M—'O '

O O
Overload Relay Trip Contact
of Braking Resistor Unit

o ]

Figure 24 External Control Circuit for VG5 Braking Resistor Connection

230V: VG5U2011 to 2075
460V: VG5U4018 to 4300

575V: VG5US5030 t0 5160  |p PO P
. . h
Braking Unit Braking Resistor
B Unit
B
Level
Detection —I l< L 2
N
Overload Relay Trip Contact
3 00— 4 y e
O O 3 & 4 output signal to
®3 © multi-function fault input.

(Use ®1 for G5U5030 to 5160)

Figure 25 External Control Circuit for VG5 Braking Unit Connection
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A5

CE CONFORMANCE INFORMATION (APPLICABLE TO 460V MODELS ONLY)

CE CONFORMANCE - Low Voltage Directive (LVD) Compliance

AL r?_ Bl (B2

55-15 S1 - Fixed
'

550 S2 '
'

S3

rorhst | oav v s
—,+ S5 PWM (Com) AC
so-Lg

Multi-Function

Inputs Multi-Function

8 bit Analog Outputs
S6

' | SC (Com)
Y

NENEE) Yo | A—2

0~+10V. FV
4~20mA_ v |[FI
'

Analog Inputs
Input FI selectable
4~20mA 250%) AD
or ' 10 bit . M1
0~10V

Multi-Function Contact Outputs
250VAC, 1A or less
30VDC, 1A or less
(overvoltage category 2)

'
T
'
L [ N
'

Digital
RS-232 Operator

Serial Port (10-pin)

Figure 26 VG5 Terminal Diagram

@

@

These circuits are hazardous and are separated from accessible surface
tective separation.
These circuits are not separated from hazardous circuits by protective sej
tion, but only with basic insulation. These circuits cannot be accessed ang
not be interconnected with any circuits which are accessible, unless they g
lated from accessible circuits by supplemental insulation. These circuits ¢
connected only to the following circuits:

30VDC or less (overvoltage category 2)

250VAC or less (overvoltage category 2)
These circuits are not separated from hazardous circuits by protective sej
tion, but only with basic insulation. These circuits cannot be accessed ang
not be interconnected with any circuits which are accessible, unless they g
lated from accessible circuits by supplemental insulation.
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Dara-
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L3 GND Ground Bonds (Remove any paint)
Line
Power Inverter
Filter
Load
| | f DLIL2L3  UVWD l
_
Cable Length:
Max. 40cm
E Ll
Metal Plate

Motor Cable: Max. 20m
Ground Bonds
(Remove any paint)

Fig. 27 Installation of Line Filter and Inverter (Models CIMR-VG5U 40P4 to 4015)

Ground Bonds
(Remove any paint)

Line
Power

Inverter
Filter

Load

--ﬁ:ﬁnzis uvwod

Cable Length:
Max. 40cm

Metal Plate

Ground Bonds
(Remove any paint)

Fig. 28 Installation of Line Filter and Inverter (Models CIMR-VG5U 4018 to 4300)
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Safety Warnings and Operating Information for Inverters

Introduction

Depending on their protection rating configuration, parts of inverters can have live, uninsulated and
hot surfaces during operation. If housing components, the control unit or terminal covers are
removed, incorrect installation and operation can lead to serious injuries and damage to other installa-
tions. It is thus absolutely essential to observe all the warnings and instructions in the operating man-
ual. Installation, setup and maintenance should only be performed by properly qualified staff. (IEC
364 / Cenelec HD 384 or DIN VDE 0100 and IEC 664 or DIN VDE. The applicable national safety
and accident prevention regulations must also be observed.) For the purpose of observance of the
safety requirements qualified staff are defined as individuals who are familiar with the installation,
setup and operation of the equipment and who have the proper qualifications for this work.

Proper use for intended purpose

Inverters are designed for installation in electrical systems or machines. A converter installed in a
machine may only be activated if the machine conforms to the provisions of EU directive 89/392/
EEC (machine directives). EN 60204 must also be observed. The converter may also only be operated
if the requirements of the EMC directive (89/336/EEC) are also satisfied. This frequency converter
conforms to the requirements of the low-voltage directive, 73/23/EEC. The harmonized standards of
the prEN 50178/DIN VDE 0160 series have been applied, in combination with EN 660439-1 / VDE
06600 Part 500 and EN 60146 / VDE 0558. The specifications on the ratings plate and the specifica-
tions and connection requirements described in the documentation must be observed at all times.

Transportation and storage
All instructions for transport, storage and proper handling must be observed. Climatic and environ-
mental conditions must conform to the requirements of prEN 50178.

Installation

The converters must be installed and cooled in compliance with the regulations outlines and referred
to in the documentation. The cooling air flow direction is an important requirement that must be
observed. This means that the unit may only be installed and operated in the specified orientation (e.qg.
upright). All distances specified must also be observed. The converters must be protected against
excessive stresses. No components may be bent and no distances required for proper insulation may
be changedTlo prevent the risk of static electricity damage never touch electronic components or contacts.

Electrical connections

All national safety regulations (e.g. VBG 4) must be observed when working on live equipment. The
electrical installation of the units must conform to the applicable regulations. For further information
please refer to the documentation. In partigulease take care to observe all installation instructions
as regards proper EMC immupie.g. for shielding, earthing, location of filters and cable routing.

This also applies for equipment with CE approvals. Compliance with the EMC legislation limits is the
responsibility of the machine or system manufacture

RCCBs
For information on the use of RCCBs with inverters please contact your supBkdironics representative.

Operation : : " L . -

In'some systems it may be necessary to install additional monitoring and protective facilities to com-
ply with the applicable safety and accident prevention regulations. The only changes permitted are to
the operator software of the inverters. Please note that the capacitors can remain charged for up to
around 5 minutes after the frequency converter has been disconnected from the poweYauppl

should thus always wait for a short period before opening the unit and touching the electrical connec-
tions.
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EU Manufacturer’s Declaration

Products
Static inverte, series VG5

Scope

Saftronics inverters are componer@®M* __, defined by IEC 22G/21CDV) designed exclusively

for installation in machines or systems (end products) by qualified re-users (e.g. mechanical engineer-
ing manufacturers).

Responsibility

As a component manufacturer we are responsible for the provision of installation instructions. These
can be found in the installation guidelines publication EZZ006908 (a Saftpuuitisation free upon
request).

Our products have been tested by authorized bodies pursuant to the requirements of the standards
listed belav. The products conform to these standards, subject to due and proper observation of the
installation instructions provided in section 10 of this manual:

Immunity — EMC resistance pursuant to EN50082-2, Part 2:
EN 61000-4-Resistance to static discharge
EN 61000-4-Resistance to high-speed transients and bursts
EN 61000-4-Festing of resistance to magnetic fields with power systems frequencies
ENV 5014(Resistance to high-frequency magnetic fields
ENV 5014 Resistance to conducted interference

Emissions — EMC interference emissions pursuant to EN50081-2, Part 2:
EN 5501 Class A or B limit curve under the conditions described in the operating instructions in
the installation guidelines, EZZ006908.

Always observe all the safety instructions provided in this product documentation!

* AdU: Abkurzung bitte kontrollieren.

112 VG5 Installation & Quick-Start Manual



efesotomasyon.com - Control Techniques,emerson,saftronics -ac drive-servo motor

Appendix
Notes

This page intentionally left blank.

VG5 Installation & Quick-Start Manual 113



