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Thank you for choosing this VersiDrive i MS3.

This manual provides instructions for advanced use of the VersiDrive i MS3 series. Incorrect
handling might cause an unexpected fault. Before using the inverter, always read this manual
to use the equipment to its optimum.

Safety instructions

Do not attempt to install, operate, maintain or inspect the inverter until you have read through this
manual and appended documents carefully and can use the equipment correctly. Do not use the
inverter until you have a full knowledge of the equipment, safety information and instructions.

Installation, operation, maintenance and inspection must be performed by qualified personnel.
Here, qualified personnel means personnel who meets all the conditions below.

B A person who took a proper engineering training.

B A person who can access operating manuals for the protective devices (e.g. light curtain)
connected to the safety control system. A person who has read and familiarized himself/
herself with the manuals.

In this manual, the safety instruction levels are classified into “DANGER” and “CAUTION”.

A

DANGER:

Assumes that incorrect handling may cause hazardous conditions, resulting in death or
severe injury.

| A

CAUTION:

Assumes that incorrect handling may cause hazardous conditions, resulting in medium or
slight injury, or may cause physical damage only.

Note that even the CAUTION level may lead to a serious consequence according to conditions.
Please follow strictly the instructions of both levels because they are important to personnel
safety.

MS3 series



General safety information and precautions

In this manual special warnings that are important for the proper and safe use of the products
are clearly identified as follows:

DANGER:

AC input power must be disconnected before any wiring to the AC motor drive is made.

Even if the power has been turned off, a charge may still remain in the DC-link capacitors
with hazardous voltages before the POWER LED is OFF. Please do not touch the internal
circuit and components.

There are highly sensitive MOS components on the printed circuit boards. These compo-
nents are especially sensitive to static electricity. Please do not touch these components
or the circuit boards before taking anti-static measures.

Never reassemble internal components or wiring.

Ground the AC motor drive using the ground terminal. The grounding method must comply
with the laws of the country where the AC motor drive is to be installed.

DO NOT install the AC motor drive in a place subjected to high temperature, direct sunlight
and inflammables.

CAUTION:

Never connect the AC motor drive output terminals U/T1, V/T2 and W/T3 directly to the
AC mains circuit power supply.

The rated voltage of power system to install motor drives is listed below. Ensure that the
installation voltage is in the correct range when installing a motor drive.

For 115 V models, the range is between 85-132 V.

For 230 V models, the range is between 170-264 V.

For 460 V models, the range is between 323-528 V.

Only qualified persons are allowed to install, wire and maintain the AC motor drives.

Even if the 3-phase AC motor is stop, a charge may still remain in the main circuit terminals
of the AC motor drive with hazardous voltages.

If you store the AC motor drive in a not-charged condition for more than three months,
the ambient temperature should not be higher than 30°C. Storage longer than one year
is not recommended and could result in the degradation of the electrolytic capacitors.

Pay attention to the following when transporting and installing this package (including
wooden crate, wood stave and carton box):

— If you need to sterilize, deworm the wooden crate or carton box, please do not use
steamed smoking sterilization or you will damage the VFD. The warranty does not
cover VFD damaged by steamed smoking sterilization.

— Please use other ways to sterilize or deworm.
— You may use high temperature to sterilize or deworm. Leave the packaging materials
in an environment of over 56 °C for 30 minutes.

Connect the drive to a 3-phase three-wire or 3-phase four-wire Wye system to comply
with UL standards.
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NOTES

@ For a detailed explanation of the product specifications, the cover or the safety shields
will be disassembled on some pictures or graphics. When the product is put to operation,
please install the top cover and safety shield and ensure correct wiring. Refer to the
manual to ensure safe operation.

@ The figures in this instruction are for reference only, they may be slightly different from
your actual drive, but it will not affect your customer rights.

® The content of this manual may be revised without prior notice. Please consult our
distributors or download the most recent version at https://www.peter-electronic.com/en/
service/documentcenter/.

MS3 series



Symbols used in the manual

Use of instructions

Instructions concerning important information are marked separately and are displayed as follows:

NOTE I Text of instruction
Use of numbering in the figures
Numbering within the figures is displayed by white numbers within black circles and is explained
in a table following it using the same number, e.g.:
00600
Use of handling instructions
Handling instructions are steps that must be carried out in their exact sequence during startup,
operation, maintenance and similar operations.
They are numbered consecutively (black numbers in white circles):
@ Text.
@ Text.
® Text.
Use of footnotes in tables
Instructions in tables are explained in footnotes underneath the tables (in superscript). There is
a footnote character at the appropriate position in the table (in superscript).
If there are several footnotes for one table then these are numbered consecutively underneath
the table (black numbers in white circle, in superscript):
O] Text.
@) Text.
® Text.
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Receiving and inspection Introduction

|1

1.1

1.2

Introduction

Receiving and inspection

After receiving the AC motor drive, please check for the following:

(@ Please inspect the unit after unpacking to ensure it was not damaged during shipment.
Make sure that the part number printed on the package corresponds with the part number
indicated on the nameplate.

Make sure that the mains voltage is within the range as indicated on the nameplate. Please
install the AC motor drive according to this manual.

Before applying the power, please make sure that all devices, including mains power, motor,
control board and digital keypad, are connected correctly.

When wiring the AC motor drive, please make sure that the wiring of input terminals “R/L1,
S/L2, T/L3” and output terminals “U/T1, V/T2, W/T3” is correct to prevent drive damage.

When power is applied, select the language and set parameters via the digital keypad
(Versi-KP-LED). When executing a trial run, please begin with low speed and then gradually
increase the speed until the desired speed is reached.

®© ® ©® ©

Nameplate information
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AC drive model ———» | MODEL:VD i 075-23MS3-N
INPUT:
Input voltage/current ———— |\l bty 3PH 200-240V 50/60Hz 6.0A
Heavy Duty: 3PH 200-240V 50/60Hz 5.8A

Output voltage/current ——— 4 [ OUTPUT:
Normal Duty: 3PH 0-230V 5A 1.9KVA 1HP

Heavy Duty: 3PH 0-230V 4.8A 1.8KVA 1HP

Frequencyrange — j | FREQUENCY RANGE: 0-599Hz

Software version — | Version:1.00 ey
BARCODE

Enclosure type (IPXX)

Certifications

Serial number
MADE IN XXXXXX

_/

Nameplate Information

Fig. 1-1: Description of the nameplate

MS3 series



Introduction

Model name

1.3

1.4

Model name

VDI-037-23 MS3-F

—[ EMC filter

N: without built-in filter
F: with built-in filter

Series
MS3: Standard MS3 series

Input voltage

11: 115V, one-phase
21: 230 V, one-phase
23: 230V, three-phase
43: 400 V, three-phase

Power

Series name
VersiDrive i

Model Name_1c

Fig. 1-2: Description of the model name

RFI jumper

B In the drive there are Varistor/MOVs, which are connected from phase to phase and from
phase to ground, to protect the drive against mains surges or voltage spikes.
Because the Varistors/MOVs from phase to ground are connected to ground via the RFI
jumper, the protection will be ineffective when the RFI jumper is removed.

B In the models with built-in EMC filter the RFI jumper connects the filter capacitors to ground
to form a return path for high frequency noise to isolate the noise from contaminating the
mains power. Removing the RFI jumper strongly reduces the effect of the built-in EMC filter.

B Although a single drive complies with the international standards for leakage current, an
installation with multiple drives with built-in EMC filter can trigger the RCD. Removing the
RFI jumper helps, but the EMC performance of each drive is no longer guaranteed.
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RFI jumper Introduction

Frame A-F

Screw torque:
4-6 kg-cm / [3.5-5.2Ib-in.}/[0.39-0.59 Nm]

[EEEN

e
@) RLIISL

®

=

Screw @?QB DC-[0c##]+2B1| e

Loosen the screws and remove the RFI jumper
(as shown below). Fasten the screw again after you
remove the RFI jumper.

Frame A-F

Fig. 1-3: Removal of the RFI jumper (frame A-C)
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Introduction RFI jumper

Frame B-F (model with built-in EMC filter)

Remove the RFI jumper with a slotted screwdriver
(as shown below).

Frame B-F

Fig. 1-4: Removal of the RFI jumper (frame B-F)

Isolating main power from ground

When the power distribution system of the drive is a floating ground system (IT) or an asym-
metric ground system (TN), the RFI jumper must be removed. Removing the RFI jumper dis-
connects the internal capacitors from ground to avoid damaging the internal circuits and to re-
duce the ground leakage current.

1-4 PETERE=
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RFI jumper

Introduction

NOTE

Important points regarding ground connection:

B To ensure the safety of personnel, proper operation, and to reduce electromagnetic radiation,
the drive must be properly grounded during installation.

B The diameter of the cables must comply with the local safety regulations.

B The shield of shielded cables must be connected to the ground of the drive to meet safety
regulations.

B The shield of shielded power cables can only be used as the ground for equipment when
the aforementioned points are met.

B When installing more than one drive, do not connect the grounds of the drives in series, but
connect each drive to ground via one single point (refer to fig. 1-5).

I The EU directives must be observed for grounding/earthing (Low Voltage Directive).

e @ @ D L © © ©

Correct wiring setup for ground wires — Wrong wiring setup for ground wires —

Grounding-01, Grounding-02

Fig. 1-5: Grounding more than one drive

Pay particular attention to the following points:

B Do not remove the RFI jumper while the power is on.

B Removing the RFI jumper will also disconnect the built-in EMC filter capacitors. Compliance
with the EMC specifications is no longer guaranteed.

B The RFI jumper may not be removed if the mains power is a grounded power system.

B The RFI jumper must be removed while conducting high voltage insulation tests. When
conducting a high voltage insulation test to the entire facility, the mains power and the motor
must be disconnected if the leakage current is too high.

MS3 series



Introduction

RFI jumper

Floating ground system (IT systems)

A floating ground system is also called IT system, ungrounded system, or high impedance/re-

sistance (greater than 30 Q) grounding system.

B Disconnect the RFI jumper.

B Check whether there is excess electromagnetic radiation affecting nearby low-voltage

circuits.

B In some situations, the transformer and cable naturally provide enough suppression. If in
doubt, install an extra electrostatic shielded cable on the power supply side between the
main circuit and the control terminals to increase security.

B Do not install an external EMC filter. The EMC filter is connected to ground through the filter
capacitors, thus connecting power input to ground. This is very dangerous and can easily

damage the drive.

Asymmetric ground system (Corner grounded TN systems)

CAUTION:

Do not remove the RFI jumper while the input terminal of the AC motor drive carries power.

In the following situations the RFI jumper must be removed. This is to prevent the system from
grounding through the RFI capacitor and damaging the AC motor drive.

RFI jumper must be removed

L1

L2

L3

Grounding at a corner

L1

L2

L3

Grounding at a midpoint

Fig. 1-6:  Grounding at a corner in a
triangle configuration
Fig. 1-7:  Grounding at a midpoint in

a polygonal configuration
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Introduction

Grounding at one end in a single-
phase configuration

RFI jumper
Fig. 1-8:

L1

N

Fig. 1-9:  No stable neutral grounding in
a three-phase autotransformer

configuration

Grounding at one end

L2—
]% L2

L3—
]%LB

No stable neutral grounding

RFI jumper can be used

Internal grounding through RFI capacitors, which reduce electromagnetic radiation. In a sym-
metrical grounding power system with higher requirements for electromagnetic compatibility an
EMC filter can be installed. As a reference, the diagram in fig. 1-10 is a symmetrical grounding

Fig. 1-10: Symmetrical grounding power

power system.
system (star configuration)

L1

L2
L3

Symmetrical grounding

MS3 series
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RFI jumper
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Frame A

Dimensions

I 2 Dimensions

2.1 Frame A

A1:VD i 020-11MS3-N; VD i 020-21MS3-N; VD i 020-23MS3-N
A2:VD i 037-23MS3-N
A3: VD i 037-11MS3-N; VD i 037-21MS3-N
A4:VDi037-43MS3-N
A5:VD i 075-23MS3-N; VD i 075-43MS3-N

B

W D
W1 4T«
7@ ~——
000 )
u%%%ﬂ f 000000
i T T
0 op
%lﬂ E foo MCD
P anl

S1

Mounting hole
S1

Dimensions_Frame A

Fig. 2-1:

Dimensions frame A

Unit: mm [inch]

A2
A3
A4
A5

68.0 [2.68]
68.0 [2.68]
68.0 [2.68]
68.0 [2.68]
68.0 [2.68]

128.0 [5.04]
128.0 [5.04]
128.0 [5.04]
128.0 [5.04]
128.0 [5.04]

96.0 [3.78]
110.0 [4.33]
125.0 [4.92]
129.0 [5.08]
143.0 [5.63]

56.0 [2.20]
56.0 [2.20]
56.0 [2.20]
56.0 [2.20]
56.0 [2.20]

118.0 [4.65]
118.0 [4.65]
118.0 [4.65]
118.0 [4.65]
118.0 [4.65]

3.0[0.12]  5.2[0.20]
3.0[0.12]  5.2[0.20]
3.0[0.12]  5.2[0.20]
3.0[0.12]  5.2[0.20]
3.0[0.12]  5.2[0.20]
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Dimensions Frame B

2.2 Frame B

B1: VD i 150-23MS3-N; VD i 150-43MS3-N
B2: VD i 075-21MS3-N

B3: VD i 020-21MS3-F; VD i 037-21MS3-F; VD i 075-21MS3-F; VD i 037-43MS3-F;
VD i 075-43MS3-F; VD i 150-43MS3-F

W D
WA1 D1
0
Hﬁﬁﬁﬁ 0
E"'ﬂﬂ
o = pooULL
i Al
5 (-
]
Il =
[= i} o
0 =7 m
_ ST
= =
@?@O%@ 1 Mounting hole
S
x| st
Dimensions_Frame B
Fig. 2-2: Dimensions frame B
Unit: mm [inch]
Frame w H D) w1 H1 D1 S1
B1 72.0[2.83] 142.0[559] 143.0[5.63] 60.0[2.36] 130.0[5.63] 6.4[0.25] 5.2 [0.20]
B2 72.0[2.83] 142.0[559] 143.0[5.63] 60.0[2.36] 130.0[5.63] 3.0[0.12] 5.2 [0.20]
B3 72.0[2.83] 142.0[559] 159.0[6.26] 60.0[2.36] 130.0[5.63] 4.3[0.17] 5.2 [0.20]
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Frame C Dimensions

2.3 Frame C

C1: VDi075-11MS3-N; VD i 150-21MS3-N; VD i 220-21MS3-N; VD i 220-23MS3-N;
VD i 400-23MS3-N; VD i 220-43MS3-N; VD i 400-3MS3-N

C2: VDi150-21MS3-F; VD i 220-21MS3-F; VD i 220-43MS3-F; VD i 400-3MS3-F

W ‘ D
W1 LT«
|
|
1]
-=n

Mounting hole

Dimensions_Frame C

Fig. 2-3: Dimensions frame C

Unit: mm [inch]

87.0[3.43] 157.0[6.18] 152.0[5.98] 73.0[2.87] 1445[5.69] 5.0[0.20]  5.5[0.22]
Cz 87.0[3.43] 157.0[6.18] 179.0[7.05] 73.0[2.87] 1445[5.69] 5.0[0.20]  5.5[0.22]
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Dimensions Frame D
24 Frame D
D1: VD i550-23MS3-N; VD i 550-3MS3-N; VD i 750-43MS3-N
D2: VD i550-3MS3-F; VD i 750-43MS3-F
W D
w1 Di_ |
| i
Saoas « el
L (— ) @z@ '
g i
o @M o

on
H1
H
=

=

S1

Mounting hole

S1

|t — |

Dimensions_Frame D

Fig. 2-4: Dimensions frame DO0-1

Unit: mm [inch]

D1 109.0 [4.29] 207.0[8.15] 154.0[6.06] 94.0[3.70] 193.8[7.63] 6.0[0.24]  5.5[0.22]
D2 109.0 [4.29] 207.0[8.15] 187.0[7.36] 94.0[3.70] 193.8[7.63] 6.0[0.24]  5.5[0.22]
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Frame E

Dimensions

2.5 Frame E
E1: VD i 750-23MS3-N; VD i 1100-23MS3-N; VD i 1100-43MS3-N; VD i 1500-43MS3-N
E2: VDi1100-43MS3-F; VD i 1500-43MS3-F
w D
‘ w1 | D1 |
(DDDD [ \ ]
o [Eoe L0 —
o L JCJC ]
== (IS .
=
ool
= il 1l
A< - 000058 o
0000088
0
@
D —
@m [@ am— i
g
Mounting hole
S
Dimensions_Frame E
Fig. 2-5: Dimensions frame D0-2
Unit: mm [inch]
E1 130.0 [5.12] 250.0[9.84] 185.0[7.83] 115.0[4.53] 236.8[9.32] 6.0 [0.24] 5.5 [0.22]
E2 130.0[5.12] 250.0[9.84] 219.0[8.62] 115.0[4.53] 236.8[9.32] 6.0 [0.24] 5.5[0.22]
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Dimensions

Frame F

2.6 Frame F
F1: VDi 1500-23MS3-N; VD i 1850-43MS3-N; VD i 2200-43MS3-N
F2: VD i 1850-43MS3-F; VD i 2200-43MS3-F
W D
‘ W1 D1
o —5 ) [
] 555 U o
EF = @; = It ©
oncd ]
m Tl
: il )
§ (I
oo
(00
j @
ay
5 A g
S1
o Mounting hole
M=\ .
o
aD
&),
&=
Dimensions_Frame F
Fig. 2-6: Dimensions frame D1
Unit: mm [inch]
175.0[6.89] 300.0[11.81] 192.0[7.56] 154.0[6.06] 279.5[11.00] 6.5[0.26] 8.4 [0.33]
F2 175.0 [6.89] 300.0[11.81] 244.0[9.61] 154.0[6.06] 279.5[11.00] 6.5[0.26] 8.4[0.33]
2-6 PETER =<
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Digital keypad Dimensions

2.7 Digital keypad
Versi-KP-LED
Q@ 1l
g elliellie] -
elleile
§ -
il 7

Fig. 2-7: Digital keypad Versi-KP-LED

Unit: mm [inch]

68.0 [2.67] 63.8 [2.51] 45.2 [1.78] 8.0 [0.31] 46.8 [1.84] 42.0 [1.65] 26.0 [1.02]
7.5[0.31] 30.0 [1.18] 22.7[0.89] 2.0 [0.08] 2.2 [0.09] 1.3[0.05] M3*0.5(2X)
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Dimensions

Digital keypad
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Minimum mounting clearance and installation

Installation

|3

3.1

Installation

Minimum mounting clearance and installation

B Prevent fiber particles, scraps of paper, shredded wood saw dust, metal particles, etc. from

adhering to the heat sink.

B Install the AC motor drive in a metal cabinet. When installing one drive below another one,
use a metal separation between the AC motor drives to prevent mutual heating and to
prevent the risk of fire accident.

B Install the AC motor drive in Pollution Degree 2 environments only: normally only noncon-

ductive pollution occurs and temporary conductivity caused by condensation is expected.

B Mountthe drive in an IP54 cabinetin order to maintain the Pollution Degree 2 orin a pollution-

controlled environment.

The appearances shown in the following figures are for reference only.

Airflow direction:

<— Inflow

<4— OQutflow <4—» Distance

Single drive installation

D77

A\tA/

/////

B
Inverter

B
-

**&\\\\\\\\\\\\\\\\\\\\\\+>

A

A A
7//////////////}/////////////////%

Side-by-side horizontal installation

D77

NN 7

7

B C
| Inverter |«

B
Inverter |a—»

A/‘A

it NN\

Minimum mounting clearances

-01

Fig. 3-1: Minimum mounting clearances
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Installation

Minimum mounting clearance

3.2

NOTE

Minimum mounting clearance

Ambient temperature (°C)
Installation method A (mm) C (mm)
Max. (without derating) | Max. (derating)
50 60

Single drive installation
Side-by-side horizontal installation 50 30 30 50 60
Zero stack installation 50 30 0 40 50

Tab. 3-1:  Minimum mounting clearances
The minimum mounting clearances A to C stated in tab. 3-1 above apply to AC motor drives

installation. Failing to follow the minimum mounting clearances may cause the fan to mal-
function and heat dissipation problems.

Airflow rate for cooling Power dissipation

Loss external
Flow rate Flow rate Internal Total
(unit: cfm) | (unit: m 3/hr) (huenalisw)k (unit: W) (unit: W)

VD i 020-11MS3-N

VD i 037-11MS3-N 14.2 131 27.3
VD i 020-21MS3-N 8.0 10.3 18.3
VD i 037-21MS3-N 16.3 14.5 30.8
A VD i 020-23MS3-N 0.0 0.0 8.6 10.0 18.6
VD i 037-23MS3-N 16.5 12.6 29.1
VD i 075-23MS3-N 31.0 13.2 44.2
VD i 037-43MS3-N 17.6 11.1 28.7
VD i 075-43MS3-N 30.5 17.8 48.3
VD i 020-21MS3-F 0.0 0.0 8.0 10.3 18.3
VD i 037-21MS3-F 10.0 16.99 16.3 14.5 30.8
VD i 075-21MS3-N 0.0 0.0 291 201 49.2
VD i 075-21MS3-F 291 201 49.2
B
VD i 150-23MS3-N 50.1 24.2 74.3
VD i 037-43MS3-F 10.0 16.99 17.6 11.1 28.7
VD i 075-43MS3-F 30.5 17.8 48.3

VD i 150-43MS3-N

VD i 150-43MS3-F 45.9 21.7 67.6

Tab. 3-2: Air flow rate and power dissipation (1)
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Minimum mounting clearance

Installation

Airflow rate for cooling

Loss external

Power dissipation

Flow rate Flow rate . Internal Total
(unit: cfm) | (unit: m3/ hr) (huenait_sw)k’ (unit: W) (unit: W)
VD i 075-11MS3-N 29.1 239 53.0
VD i 150-21MS3-N
VD i 150-21MS3-F 4 il e
VD i 220-21MS3-N
VD i 220-21MS3-F 700 3 105
. 16.0 27.2
VD i 220-23MS3-N 76.0 30.7 106.7
VD i 400-23MS3-N 108.2 40.1 1483
VD i 220-43MS3-N
VD i 220-43MS3-F 606 228 834
VD i 400-3MS3-N
VD i 400-3MS3-F 931 42 1351
VD i 550-23MS3-N 192.8 53.3 246.1
VD i 550-3MS3-N
VD i 550-3MS3-F 23.4 39.7 ez e )
VD i 750-43MS3-N
VD i 720 43MS 3 F 164.7 55.8 2205
VD i 750-23MS3-N 2445 79.6 324.1
VD i 1100-23MS3-N 3742 86.2 460.4
VD i 1100-43MS3-N 53.7 91.2
VD i 1100-43MS3-F 2345 69.8 304.3
VD i 1500-43MS3-N
VD i 1500-43MS3-F Skl lass) el
VD i 1500-23MS3-N 492.0 198.2 690.2
VD i 1850-43MS3-N
VD i 1850-43MS3-F 67.9 115.2 423.5 181.6 605.1
VD i 2200-43MS3-N
VD i 2200-43MS3-F 5011 200.3 7014
Tab. 3-2: Air flow rate and power dissipation (2)
105
e 100 S
> 95
S & N\
®
= 8 \\
G 80
=
S 75
(&]
= 70
>
2 65
=]
o 60 T T T T T 1
30 35 40 45 50 55 60 65
Ambient temperature (°C)

Derating for Ambient Temperature

Fig. 3-2: Derating for ambient temperature
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Installation

Minimum mounting clearance
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Wiring

Wiring

After removing the front cover, please check if the power and control terminals are clearly noted.
Please read following precautions to avoid wiring mistakes.

DANGER:

B ltis crucial to turn off the AC motor drive power before any wiring. A charge may still remain
in the DC bus capacitors with hazardous voltages even if the power has been turned off
only after a short time. Therefore it is suggested to wait at least 10 minutes and measure
the remaining voltage by a DC voltage meter before wiring. For your personnel safety,
please do not perform any wiring before the voltage drops to a safe level <25 V DC. Wiring
installation with remaining voltage condition may cause sparks and short circuit.

B Only qualified personnel familiar with AC motor drives is allowed to perform installation,
wiring and commissioning. Make sure the power is turned off before wiring to prevent
electric shock.

B The main circuit terminals R/L1, S/L2, T/L3 are for power input. If the power is wrongly
connected to other terminals, it may result in damage to the equipment.
The voltage and current should lie within the range as indicated on the nameplate (see
section 1.2 “Nameplate information”).

B All the units must be grounded directly to a common ground terminal to prevent lightning
strike or electric shock.

B Please make sure to tighten the screws of the main circuit terminals to prevent sparks due
to vibrations caused by loose screws.

CAUTION:

B When wiring, please choose the wires with specification that complies with local regulation
for your personnel safety.

B Check following items after finishing the wiring:
— Are all connections correct?

— Any loose wires?
—  Any short-circuits between the terminals or to ground?

MS3 series



Wiring Wiring
4.1 Wiring
It provides 1-phase/3-phase power DC choke (optional)
No fuse breaker Magnetic
or fuse contactor
A : DC+/+1 +2/B1 B2
R(L1) o o I U(T1)
S(L2) o { V(T2)
T(L3) o W(T3)
A | ® ]
E MC :
Wiring_01
Fig. 4-1: Wiring of the power terminals
NOTE It is recommended to install a protective circuit at RB-RC to protect it from system damage.
When a fault occurs, the contact will switch ON to shut the power and protect the power system.
RB and RC are the multi-function relay contacts.
4-2 PETER ==
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Wiring Wiring
4.1.1 Wiring of the input/output terminals
Multi-function output terminals
FWD/STOP 250 VAC/3A (N.O.) @/
=0 250 VAC/3A (N.C.)@
REV/STOP
- 250 VAC/1.2A(N.O.)
Multi-step 1 Estimate at COS (0.4)
Multi-step 2
Factory setting Multi-step 3 Multi-function output
- frequency terminals
Multi-step 4 30 V DC/30 mA 33 kHz
N/A
Digital signal common |
Multi-function output
48V DC/50 mA
Multi-function output
Factory setting: NPN (SINK) mode 48V DC/50 mA
Please refer to section 4.1.2 O MCM Multi-function
for wiring of NPN mode and PNP mode. Photocoupler output
:’ ”””””””””””””””””””””””””””””””””” . L '
! o Analog multi-function
| i output terminal |
' T 0-10V DC !
. ’ 0-20 MA/4—20 mA |
! l 1 © Analog signal D
: E STOP -3 :\ > E common |
! i ] i !
- ,I J_+24VDC :: °AFMgz |
1 L 1
; -\ | - Communication card/
i Safety PLC ) ) @ DCM ' DC 24 V external power supply card
. +24V i
®st ! USB port
| S2 i
. < !
o HovocaomA A LT
! —@+10v " 81 SGND H
1 i . 1 1
| 0-10 V DC ; ® Avi ' SG+ Modbus® RS485 |
1 10V DC—+10VDC! < hoooo e @se- ;
| 0-20 MA/4—20 mA | EE g3
TS0V DC ; ® aci 33 acl ©
' Analog signal common: !
: —{® AcM :
: 0 ® :
@ Control terminals
X shielded leads and cable
Wiring_02
Fig. 4-2: Wiring of the control terminals
O] It is a short circuiting jumper installed between +24 V, S1 and S2 short when MS3 leaves the factory. Remove
this short cicuiting jumper before using the safety function while wiring.
@) N.O. = Normally Open
N.C. = Normally Closed
NOTES @® MI7 can input 33 kHz pulses.

® Do NOT apply the mains voltage directly to external terminals.
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Wiring Wiring
41.2 SINK (NPN)/SOURCE (PNP) mode
@ Sink mode with internal power (+24 V DC) @ Source mode with internal power (+24 V DC)
:_ ................... = | preseeeeee e~y
i 2 ! A i
M1 AN %* {_ : i* t{_ :
; L ! b
Mi2} i | L
T o -
i A ! o7 1
A : 7 i
iy, | B3] | iz
+24V! \__l_ Ir_1terr_1aI: Internal :
. 1 [ circuit 1 circuit
DI e e o i i = | WAL N i
Wiring_NPN-PNP_01 Wiring_NPN-PNP_02
© Sink mode with external power @ Source mode with external power
s i o gt - g i o e -
H -2 f /
ML A y 21{_ ; *#zl{_ :
i - mot
i /A 1 / 1
! L Q: : 1 <: :
4 i A
] A
I 1
Internal 1 Internal i
circuit 1 circuit 1
....................... ! N e |
External power +24 V External power +24 V
Wiring_NPN-PNP_03 Wiring_NPN-PNP_04
Fig. 4-3: Sink (NPN)/source (PNP) mode
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System wiring diagram

Wiring

4.2

System wiring diagram

Power input terminal

NFB or fuse

Electromagnetic
contactor

AC reactor
(input terminal)

EMC filter

R/L1 S/L2 T/L3

U/T1 v/T2 W/T3
—O0——O0—=0O

AC reactor
(output terminal)

CC )) Zero-phase reactor

resistor

C( )) Zero-phase reactor

Wiring_05

Power input
terminal

NFB or fuse

Electromagnetic
contactor

AC reactor
(input terminal)

Zero-phase reactor

EMC filter

Brake module and
Brake resistor (BR)

AC reactor
(output terminal)

Please refer to specification tables for
details.

Please contact your supplier for more
information about the power input termi-
nal.

There may be a large inrush current dur-
ing power on.

Please contact your supplier for more
information about the selection of a suit-
able NFB or fuse.

Switching the power ON/OFF before the
magnetic contactor more than once an
hour can cause damage to the drive.

When the mains power capacity exceeds
500 kVA, or when the drive is preceded
by a capacitor bank, the instantaneous
peak voltage and current generated may
destroy the drive. In that case it is recom-
mended to install an AC input reactor
which will also improve the power factor
and harmonics. The cable length between
reactor and drive should be within 10 m.
Please contact your supplier for more
information about the AC reactor.

Used to reduce radiated emission, espe-
cially in environments with audio
devices, and reduce input and output
side interference.

The effective range is AM band to

10 MHz.

Please contact your supplier for more
information about the zero-phase reactor.

Can be used to reduce electromagnetic
interference.

Please contact your supplier for more
information about the EMC filter.

Used to shorten the deceleration time of
the motor.

Please contact your supplier for more
information about the selection of brake
resistors and units.

The motor cable length will affect switch-
ing current peaks.

Please contact your supplier for more
information about the cable length.

Fig. 4-4: System wiring diagram
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Wiring

System wiring diagram
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Main circuit terminals

Main circuit terminals

DANGER:

Fasten the screws of the main circuit terminal to prevent sparks condition due to vibrations
caused by loose screws.

When it is required to install the filter at the output side of terminals U/T1, V/T2, W/T3 on
the AC motor drive, please use inductance filter. Do not use phase-compensation
capacitors or L-C (Inductance-Capacitor) or R-C (Resistance-Capacitor), unless ap-
proved by Peter Electronic.

DO NOT connect phase-compensation capacitors or surge absorbers at the output
terminals of AC motor drives.

B DO NOT connect +1/DC+ to DC-, +2/B1 to DC- or brake resistor directly to prevent drive
damage.

B Ensure the insulation of the main circuit wiring in accordance with the relevant safety
regulations.

CAUTION:

Main power terminals

R/L1, S/L2 and T/L3 has no phase-sequence requirement, it can be used upon random
selection.

It is recommended to add a magnetic contactor (MC) to the power input wiring to cut off
power quickly and reduce malfunction when activating the protection function of the AC
motor drive. Both ends of the MC should have an R-C surge absorber.

Please use voltage and current within the specification.

When using a general GFCI (Ground Fault Circuit Interrupter), select a current sensor
with sensitivity of 200 mA or above and not less than 0.1-second operation time to avoid
nuisance tripping.

Please use the shielded wire or tube for the power wiring and ground the two ends of the
shielded wire or tube.

Do NOT run/stop AC motor drives by turning the power ON/OFF. Start and Stop the drives
by RUN/STOP command. If you still need to run/stop the drive by turning power ON/OFF,
it is recommended to do so only ONCE per hour.

Connect the drive to a 3-phase three-wire or 3-phase four-wire Wye system to comply
with UL standards.

MS3 series




Main circuit terminals

CAUTION:

Output terminals for main circuit
B Use well-insulated motor, suitable for inverter operation.

B When the AC drive output terminals U/T1, V/T2, and W/T3 are connected to the motor
terminals U/T1, V/T2, and W/T3, respectively, the motor will rotate counterclockwise (as
viewed on the shaft end of the motor) when a forward operation command is received.
To permanently reverse the direction of motor rotation, switch over any of the two motor
leads.

Motor_rotation

Connection terminals for DC reactor, the external brake resistor and a DC circuit

B These are the terminals used to connect the DC reactor to improve the power factor and
harmonics. At delivery they are shorted by a jumper. Remove the jumper before connect-
ing the DC reactor.

B You must tightly fasten the teminal screws of the jumper when no DC reactor is connected
to DC+/+1, +2/B1 to execute a low-ohmic common DC BUS; otherwise the drive might
lose power or the terminals might be burnt by overheat.

=—i DC reactor (optional)

DC +/+1  +2/B1

DC reactor

B Connect a brake resistor or brake unit in applications with frequent deceleration, short
deceleration time, too low braking torque or increased braking torque.

5:6&%9 resistor (optional)

+2/B1 B2

Brake resistor

B Connect the external brake resistor to the terminals [+2/B1], [B2] on AC motor drives.

B DO NOT short-circuit or connect a brake resistor directly to DC+/+1 and DC-, +2/B1 to
DC-; otherwise the drive will be damaged.

B DC+ and DC- are connected by common DC bus, please refer to section 5.3 “Main circuit
terminals” for the wiring terminal specification and the wire gauge information.

PETERE=




Remove the front cover Main circuit terminals

5.1 Remove the front cover

B Remove the front cover before connecting the main circuit terminals and control circuit
terminals. Remove the cover according to the figure below.

B The figure below shows the Frame A model for example. Removing the cover on the other
frame sizes is similar.

Press the clip on both sides,
and take out by rotating.

Remove the frontcover

Fig. 5-1: Remove the frontcover

MS3 series



Main circuit terminals Main circuit diagram

5.2 Main circuit diagram

It provides 1-phase/3-phase power
provi P P pow DC choke (optional)

Jumper ~- - Brake resistor (optional)

No fuse breaker or fuse
DC- DC+/+1 +2/B1 B2

R(L1) o 1 R(L1) u(T1)
S(L2) 1 S(L2) V(T2)
T(L3) ‘ T(L3) W(T3)

S

|||||_

Main Circuit Diagram

Fig. 5-2: Main circuit wiring diagram

Terminals Description

R/L1, S/L2 Mains input terminals one-phase
R/L1, S/L2, T/L3 Mains input terminals three-phase
U/T1, VIT2, WIT3 Motor output terminals for connecting three-phase IM and PM motors.
+1 42 Connections_for DC reactor t<_) improve the power factor and harmonics.
’ Remove the jumper when using a DC reactor.
Connections for brake unit (VFDB series
Do, BiE= Common DC BUS ( )
B1, B2 Connections for brake resistor (optional)
@ Ground connection; comply with local regulations.

Tab. 5-1: Main power terminals
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Main circuit terminals

Main circuit terminals

5.3 Main circuit terminals

@ The following additional terminals are needed when wiring. The additional terminal dimen-
sion should comply with Figure 1 below.

@ After crimping the wire to the ring lug (must be UL approved) install an UL and CSA approved
heat shrink tubing made of YDPU2 and rated at a minimum of 600 V AC insulation over the
live part. Refer to Figure 2 below.

Ring lug @ ‘
i
© }f“(* T Heat shrink tube
.
< I | 1|
5 \—‘\\ Wire
Figure 1 Figure 2
Ring lug specifications
Fig. 5-3: Ring lug and insulated heat shrink tubing (UL compliant) specifications
Unit: mm
. A B C D d2 E w t
Kit PIN | MAX) | (MAX)| (MIN) | (MAX)| (MIN) | (MIN) m (MAX) | (MAX)
18 RNBS1-3.7
A 16 32 4.8 4.1 37 130 42 6.6 0.8
RNBS 2-3.7
14
14 RNBS2-4
B 121 36 6.1 5.6 43 130 45 7.2 1
12 RNBS5-4
14 RNBS2-4
12 RNBS5-4
c 178 5.0 6.1 7.2 43 130 55 8.0 1.2
10 RNBS2-4
8 RNBS5-4
12
RNBS5-4
D 10 17.8 5.0 6.1 7.2 43 130 55 8.0 1.2
8 RNBS8-4
8 RNBS8-5
E 6 RNB14-5 271 6.1 105 115 53 130 65 122 17
4 RNBS22-5
6 RNBS14-6
F 4 RNBS22-6 350 90 133 140 62 130 195 180 1.8
2 RNBS38-6

Tab. 5-2: Ring lug dimensions (fig. 5-3)
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Main circuit terminals Main circuit terminals

NOTE

Frame A

|:| @ Main circuit terminals:

R/L1, S/L2, T/L3, U/T1, VIT2, WIT3, ©
] DC-, DC+/+1, +2/B1, B2, @

Main Circuit Diagram_Frame A

Fig. 5-4: Main circuit terminals frame A

I One-phase model with no T/L3 terminal

Max. wire Min. wire Torque
gauge gauge (£10%)

. 16 AWG
VD i 020-11MS3-N [1.3 mm?]
. 14 AWG
. 16 AWG
VD i 020-21MS3-N [1.3 mm?]
9 kg-cm
. 14 AWG 14 AWG .
: [0.88 Nm]
VD i 020-23MS3-N 18 AWG
VD i 037-23MS3-N [0.82 mm?]
. 16 AWG
VD i 075-23MS3-N [1.3 mm?]
VD i 037-43MS3-N 18 AWG
VD i 075-43MS3-N [0.82 mm?]

Tab. 5-3: Usable wirings for main circuit terminals frame A

@ If you install at Ta 45 °C above environment, select copper wire with voltage rating of 600 V
and temperature resistance of 90 °C or above.

@ If you install at Ta 45 °C environment, select copper wire with voltage rating of 600 V and
temperature resistance of 75 °C or 90 °C.

@ For UL installation compliance, use copper wires when installing. The wire gauge is based
on a temperature resistance of 75 °C, in accordance with UL requirements and recommen-
dations. Do not reduce the wire gauge when using high-temperature resistant wires.
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Main circuit terminals Main circuit terminals

Frame B

Main circuit terminals:

R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, &
DC-, DC+/+1, +2/B1, B2, @

Rmi‘smwmumwzwg f

Main Circuit Diagram_Frame B

Fig. 5-5: Main circuit terminals frame B
NOTE I One-phase model with no T/L3 terminal
Max. wire Min. wire Torque
gauge gauge (£10%)
VD i 020-21MS3-F

VD i 037-21MS3-F
VD i 075-21MS3-N

VD i 075-21MS3-F A 14 AWG 15 kg-cm

VD i 150-23MS3-N " S M4 [13.0 Ib-in.]
[3.3 mm?] [2.1 mm?]

VD i 037-43MS3-F [1.47 Nm]

VD i 075-43MS3-F
VD i 150-43MS3-N
VD i 150-43MS3-F

Tab. 5-4: Usable wirings for main circuit terminals frame B

@ If you install at Ta 45 °C above environment, select copper wire with voltage rating of 600 V
and temperature resistance of 90 °C or above.

@ If you install at Ta 45 °C environment, select copper wire with voltage rating of 600 V and
temperature resistance of 75 °C or 90 °C.

@® For UL installation compliance, use copper wires when installing. The wire gauge is based
on a temperature resistance of 75 °C, in accordance with UL requirements and recommen-
dations. Do not reduce the wire gauge when using high-temperature resistant wires.
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Main circuit terminals Main circuit terminals

Frame C

Main circuit terminals:

R/L1, S/L2, T/L3, U/T1, VIT2, WIT3, ©
DC-, DC+/+1, +2/B1, B2, @

N mir

Main Circuit Diagram_Frame C

Fig. 5-6: Main circuit terminals frame C

NOTE I One-phase model with no T/L3 terminal
Max. wire Min. wire Torque
gauge gauge (£10%)
VD i 075-11MS3-N
VD i 150-21MS3-N 10AWG
[5.3 mm?]
VD i 150-21MS3-F
VD i 220-21MS3-N 8 AWG
VD i 220-21MS3-F [8.4 mm?]
. ’ ! 12 AWG 20 kg-cm
VD i 220-23MS3-N 8 ch;2 [3.3 mm] Ma (174 1b-in ]
[8.4 mm?]
: 10 AWG -2 Rl
VD i 400-23MS3-N
[5.3 mm?]
VD i 220-43MS3-N
VD i 220-43MS3-F 14 AWG
VD i 400-3MS3-N [2.1 mm?]
VD i 400-3MS3-F
Tab. 5-5:  Usable wirings for main circuit terminals frame C
@ If you install at Ta 45 °C above environment, select copper wire with voltage rating of 600 V
and temperature resistance of 90 °C or above.
@ If you install at Ta 45 °C environment, select copper wire with voltage rating of 600 V and
temperature resistance of 75 °C or 90 °C.
® For UL installation compliance, use copper wires when installing. The wire gauge is based
on temperature resistance of 75 °C, in accordance with UL requirements and recommen-
dations. Do not reduce the wire gauge when using high-temperature resistant wires.
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Main circuit terminals Main circuit terminals

Frame D
ooooo
oooo
EED Main circuit terminals:
° R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, &
DC-, DC+/+1, +2/B1, B2, @

o ]

=
@R}MSMTILB UM ViT2 Wl‘lr?e
© ()

[==] = D
Main Circuit Diagram_Frame D

Fig. 5-7: Main circuit terminals frame D

Max. wire Min. wire Torque
gauge gauge (¥10%)

: 8AWG
VD i 550-23MS3-N P
VD i 550-3MS3-N 8 AWG 20 kg-cm
- \ M4 [17.4 Ib-in.]
VD i 550-3MS3-F [8.4 mm?] 10 AWG [1.96 Nm]
VD i 750-43MS3-N 5,3 mm?]

VD i 750-43MS3-F
Tab. 5-6: Usable wirings for main circuit terminals frame D

@ If you install at Ta 45 °C above environment, select copper wire with voltage rating of 600 V
and temperature resistance of 90 °C or above.

@ If you install at Ta 45 °C environment, select copper wire with voltage rating of 600 V and
temperature resistance of 75 °C or 90 °C.

@ For UL installation compliance, use copper wires when installing. The wire gauge is based
on temperature resistance of 75 °C, in accordance with UL requirements and recommen-
dations. Do not reduce the wire gauge when using high-temperature resistant wires.
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Main circuit terminals Main circuit terminals

Frame E

ooooo
oood
ooa
oog

Main circuit terminals:

R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, &
DC-, DC+/+1, +2/B1, B2, @

Main Circuit Diagram_Frame E

Fig. 5-8: Main circuit terminals frame E

Max. wire Min. wire Torque
gauge gauge (¥10%)

. 6 AWG 6 AWG
VD i 750-23MS3-N L ey
VD i 1100-23MS3-N© 4 AWG SAIs
! - - [21.2 mm?] [21.2 mm?] 25 kg-cm
VD | 1100-43MS3-N M5 [21.7 Ib-in.]
i 1100-43MS3- 1245 N
VD i 1100-43MS3-F 6 AWG 8 AWG
VD i 1500-43MS3-N [13.3 mm?] [8.4 mm?]

VD i 1500-43MS3-F
Tab. 5-7: Usable wirings for main circuit terminals frame E

O] These drives must be wired with the specified ring terminal dimensions.

@ If you install at Ta 45 °C above environment, select copper wire with voltage rating of 600 V
and temperature resistance of 90 °C or above.

@ If you install at Ta 45 °C environment, select copper wire with voltage rating of 600 V and
temperature resistance of 75 °C or 90 °C.

@ For UL installation compliance, use copper wires when installing. The wire gauge is based
on temperature resistance of 75 °C, in accordance with UL requirements and recommen-
dations. Do not reduce the wire gauge when using high-temperature resistant wires.
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