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CHAPTER 1
Receiving Drive

The products described in this instruction manual are manufactured and distributed
by Reliance Electric Limited.

The VZ3000 drive provides vector regulation by means of sinusoidal pulse-width-
modulated (PWM) waveform using intelligent power module (IPM) or insulated gate
bipolar transistors (IGBTs). The VZ3000 is a flexible, multifunction drive for a wide
range of applications.

The VZ3000 drive consists of inverter unit, converter unit and motor as hardware
portion, and VZ3000/VZ3000G terminal software VZterm for Windows to be executed
on a host computer, and/or an VZ3000/VZ3000G operator's terminal OPCU-2 as
software portion.

This instruction manual covers 200-230 VAC dedicated type and 200-230
VAC/380-460 VAC common type hardware. Separate instruction manuals are
provided for the VZ3000/VZ3000G terminal software VZterm for Windows, Original
Version (IM 32027), the VZ3000/VZ3000G terminal software VZterm for Windows,
Tuning Version (IM 32028), the VZ3000/VZ3000G operator's terminal OPCU-2 (IM
32021), and 380-460 VAC dedicated type (larger models) hardware (IM 32022).
Refer to these instruction manuals when necessary.

The following units are UL/IEC/C-UL listed:

UVZC3001, UVZC3003, UVZC3007, UVZ3022, UVZ3030, UVZ3037
UAZ3022, UAZ3030, UAZ3037, UAZ3022-A, UAZ3030-A and UAZ3037-A

1.1 Identify Drive by Model Number

Each VZ3000 drive can positively be identified by its model numbers provided for its
drive and motor. These numbers appear on the shipping label and are stamped on
the respective nameplates. The nameplates are located on the lower right side of
the drive and on the frame of the motor. Refer to these numbers whenever discuss-
ing the drive with Reliance Electric personnel.

The drive's model number is described as "UVZC3007N-SF-HAO01BB," for example.
Its first half, "UVZC3007N," shows a model number for hardware, and the second
half, "SF-HAOO01BB," for software as shown in Figures 1.1 and 1.2.
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Classification T
U: Unit
Series Name

AZ: Converter Unit
VZ: Inverter Unit

Unit Configuration
C: Unitized Type
None: Separate Type

Number of Phases of Input Power
3: Three-phase
1: Single-phase

Power Supply Voltage
4: 400V Class
2: 200V Class
0: 200 V/400 V Class

Drive Capacity
01: 1.5 kW 02: 22 kW  03: 3.7 kW 07: 7.5 kW

22: 22 kW 30: 30 kW 37: 37 kW 55: 55 kW
75: 75 kW (corresponding capacity)

Type
None: Standard
N: Low noise type
(Carrier frequency: 10 kHz except for UVZ3030, UVZ3037, and UVZ3222
to UVZ3275, for which 5 kHz of carrier frequency is used.)

Improvement
None: Original version
A,B,C .... Tobe added in this order to the end of model number

when improved.

Figure 1.1 - Identifying VZ3000 Drive Hardware Model Number

- HA 001 B B

Terminal Software —|— —‘7
Alphabetic Code of Inverter Unit

Serial Number of Motor

Alphabetic Code of Control Parameters

Alphabetic Code of Application Parameters

Figure 1.2 - Identifying VZ3000 Drive Software Model Number

For the details of the terminal software VZterm for Windows, refer to the separate
instruction manual for the VZ3000/VZ3000G terminal software VZterm for Windows,
Original Version (IM 32027).
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Series
VMG: Standard Inertia
VMS: Low Inertia (Servo)
VME: Explosion Proof
VMP: Constant Horsepower

Manufacturer Code

Voltage
4: 400V Class
2: 200V Class

Capacity
000: 0.75 kW  001: 1.5 kW 002: 2.2 kW
003: 3.7 kW 005: 5.5 kW 007: 7.5 kW
011: 11 kW 015: 15 kW 018: 18.5 kW
022: 22 kW 030: 30 kW 037: 37 kW

055: 55 kW 075: 75 kW

Motor Speed
15: 1500 rpm

Installation

H: Foot mounted type
F: Flange-type

Protection Method

2: Drip-proof
4: Totally enclosed

Cooling Method

0: Self-ventilated
1: Separately-ventilated

Figure 1.3 - Identifying VZ3000 Motor Model Number
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1.2

1.3

1.4

Receive and Accept Shipment

Reliance Electric's terms of sale, in all instances, are FOB point of origin. The user is
responsible for thoroughly inspecting the equipment before accepting shipment from
the transportation company.

If any items called for on the bill of lading or on the express receipt are not included
or if any items are obviously damaged, do not accept the shipment until the freight
or express agent makes an appropriate notation on the freight bill or express receipt.

If any concealed loss or damage is discovered later, notify your freight or express
agent within 15 days of receipt and request that he make an inspection of the ship-
ment. Keep the entire shipment intact in its original shipping container.

The user is responsible for making claim against the transportation company for any
shortage or damage occurring in transit. Claims for loss or damage in shipment
must not be deducted from the Reliance Electric invoice, nor should payment of the
Reliance Electric invoice be withheld while awaiting adjustment of such claims since
the transportation company guarantees safe delivery.

If considerable damage has been incurred and the situation is urgent, contact the
nearest Reliance Electric Sales Office for assistance.

File Return Request

To return the drive, send a written request to Reliance Electric within ten days of
receipt. Do not return the drive without a numbered Equipment Return
Authorization Form, available from your local Reliance Electric Sales Office.
Reliance Electric reserves the right to inspect the drive on site.

Store Drive until Installation

After receipt inspection, repack the drive in its original shipping container until ready
for installation. To ensure satisfactory drive operation at start-up and to maintain
warranty coverage, store the drivet as follows if storage will be less than five months:

e |ndoors
e Inits original container with its internal packing in a clean, dry, safe place.

e Within an ambient temperature that does not exceed 65 degree C (149 degree F)
or go below -40 degree C (-40 degree F).

e Within a relative humidity range of 5 to 95% without condensation.

e Away from a corrosive atmosphere. In harsh or dusty environment, cover the
shipping/storage container.

e Away from construction areas.

If storage will be longer than five months, contact Reliance for long-term storage
instructions.
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CHAPTER 2
Knowing Drive

This chapter provides the description of various components and the specifications
of the VZ3000 drives.

2.1 Drive Front Panel Components
Components on front panel of the VZ3000 drives are shown in Figures 2.1 to 2.3.

Figure 2.1 shows front panels for unitized type units UVZC3001 to UVZC3007

and UVZC3201 to UVZC3207, for separate type converter units UAZ3022(-A) to
UAZ3037(-A) and UAZ3222(-A), and for separate type inverter units UVZ3022 to
UVZ3037 and UVZ3222. Note that the overheat fault output terminals for built-in re-
generative resistor shown in the figure are not provided on the original version of the
units. For more information, refer to the notes in the figure.

Power lamps and terminals of these units are behind front covers. To take off the
cover, loosen two screws retaining front cover to body (except models UVZC3201 to
UVZC32083 which have only one retaining screw) until screws will come off from body.
Do not remove screws from front cover (except models UVZC3201 to UVZC3203 for
which screw must be removed from front cover).

Figure 2.2 illustrates front panels for separate type converter units UAZ3237(-A)
and UAZ3275. As shown in the figure, the improved type version A of converter
unit UAZ3237-A is provided with the overheat fault output terminals for built-in
regenerative resistor. Because these units have main circuit terminals at top and
bottom of front panel, they have no front cover.

Figure 2.3 shows front panels for separate type inverter units UVZ3230 to UVZ3275.
The main circuit terminals of these units are located at top and bottom of front panel,
and therefore, these units have no front cover.

For detailed function of each component except connectors, refer to Tables 2.1 to 2.5.
The connectors are described in Chapter 4.

Important: Inverter unit UVZ3275 is for a motor having two same windings.
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Screw —+ O

Screw —— O

Main Circuit
Terminals
181 (R)

182 (S)

183 (T)

147 (P) |
B1

Overheat Fault
Output Terminals
for Built-in

Regenerative —

Resistor
ROH1
ROH2

2>

23000

TYPE

FELIANCE]
e o

Front Cover

Overheat Fault
Output Terminals

Regenerative

181
R)
182
)
183
m
147
P)
B1

B2

145
N)

G
(E)

EEEEEEEEEE

ROH1
| ROH2

1
2
°@(@@|®®

Terminals
+VC
ove

— RDY

PWR, RDY
—IP, RB

OH, ROH

FAN, TR
— Switch

RST

Front Panel for Separate Type Converter Units
UAZ3022(-A) to UAZ3037(-A) and UAZ3222(-A)

Control Circuit

Display Lamps

Power Lamp —f—

Main Circuit _
Terminals
181 (R)

182 (S)

183 (T)

e
3IxJgegI2

T o
g2

Control Circuit
Terminals [~
FR1
FR2 7]
+VC
ovC
RDY
IP

for Built-in

Resistor
ROH1
ROH2

1>

[
I
[¢* COMM. 3 (CNS5)
|
I

|: <— PG Input (CN1)

Front Panel for Unitized Type Units
UVZC3001 to UVZC3007 and UVZC3201 to UVZC3207

Y RUN
COM
MONITOR

<— COMM. 1 (CN4)

<|— Control Signal (CN2)

<}— PG Output (CN9)

Display Lamps
P/S
RDY

Switches

} RST
DROP NO. X10
X1

Connector for Communication

COMM. 2 (CN3)
Connector for Communication

Connector for Communication
(for Multi-communication)

POWER

Power Lamp —— ©
Main Circuit E .
Terminals | P
147 (P) D |1
145 (N) D |
601 (U) | 02
602 (V) o
603 (W) D | w
G (E) D | &

[@

Control Circuit
Terminals
FR1

FR2

COMM.1 DROP NO. MONITOR

PG INPUT PG OUTPUT CONTROL SIGNAL COMM.3 COMM.2

A

A

A

Display Lamps
P/S

RDY
RUN

COM
MONITOR
Switches

} RST
DROP NO. X10

X1

— COMM. 1 (CN4)
Connector for Communication

COMM. 2 (CN3)
| Connector for Communication

COMM. 3 (CN5)
—— Connector for Communication
(for Multi-communication)

| — Control Signal (CN2)

— PG Output (CN9)

— PG Input (CN1)

Front Panel for Separate Type Inverter Units
UVZ3022 to UVZ3037 and UVZ3222 <3

1> These terminals are provided only on Revision 0.7 or later of unitized type unit UVZC3201, Revision 0.7 or later
of UVZC3202, Revision 0.A or later of UVZC3203, Revision 0.A or later of UVZC3207, Revision 0.6 or later of

UVZC3001, Revision 0.6 or later of UVZC3003 and Revision 0.A or later of UVZC3007.

2 > These terminals are provided only on the improved type version A of converter units (UAZ3xxx-A).
3 > Terminal arrangement of inverter units UVZ3037 and UVZ3222 is different from that shown in the above.

Figure 2.1 - Front Panels and Components on Unitized Type Units, Separate Type Converter Units
UAZ3022(-A) to UAZ3037(-A) and UAZ3222(-A), and Separate Type Inverter Units UVZ3022
to UVZ3037 and UVZ3222
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Main Circuit Terminals Main Circuit Terminals

Protective Plate for

Lok Main Circuit Terminals c & E
- N M — ™ oN (]
R0 2 2 2
LA AL Protective Plate for o moh
RN : Main Circuit Terminals E: "I " ||] ﬂ
Control
Circuit
Terminals
+VC
ovC
RDY
IP
ROH Display
Lamps
PWR, RDY
OH, ROH
FAN, TR
Rngn;ﬁ] M Switch
RST Overheat Fault
Output Terminals
for Built-in “] |:|” “] )
=lof ~ Regenerative
@) 9 Resistor P
Z EaZ ROH1 &2 o a
N ROH2 S
SR <1 ==

Main Circuit Terminals

Front Panel for Separate Type Side View for Separate Type
Converter Unit UAZ3237(-A)

Converter Unit UAZ3237(-A)

Main Circuit Terminals

Main Circuit Terminals Main Circuit Terminals
RS Protective Plate for [y
™ Main Circuit Terminals [ o E
- N M = ~ ~ ~
Be®g 5 8 8
ey, Protective Plate for v T
6} :|o OM°r® (Y] Main Circuit Terminals " "] " ||] JJ
v=3000
Display
Lamps
PWR, RDY
IP, RB
OH, ROH
FAN, TR Control
Circuit
Terminals
ez g
5Q

Main Circuit Terminals

Side View for Separate Type
Converter Unit UAZ3275

Main Circuit Terminals

Front Panel for Separate Type
Converter Unit UAZ3275

1> These terminals are provided only on the improved type version A of converter unit UAZ3237-A.

Figure 2.2 - Front Panels and Components on Separate Type Converter Units UAZ3237(-A) and UAZ3275
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Figure 2.3 - Front Panels and Components on Separate Type Inverter Units UVZ3230 to UVZ3275
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2.2

2.2.1

Terminals

Main Circuit Terminals

The functions of the main circuit terminals of drives are described in Table 2.1, and
the arrangement of these main circuit terminals is illustrated in Figures 2.4 to 2.6.
Note that inverter unit UVZ3275 has six output terminals, because this unit is for a
motor having two same windings.

Table 2.1 - Main Circuit Terminals

Terminal Name Symbol Description
AC Power Input Terminals 181 (R) | To be used to supply AC power to converter unit.
182 (S) | 200V Class: 200/220/230 VAC (+/-10%), 50/60 Hz
183 (T) | 400 V Class: 380/400/440/460 VAC (+/-10%), 50/60 Hz
In case of single-phase input, use terminals R and S.
(In this case, derating is required.)
DC Bus Terminals 147 (P) | To connect converter unit to inverter unit when using
145 (N) | converter unit.
200 V Class: 240 (minimum) to 350 VDC (maximum)
400 V Class: 460 (minimum) to 715 VDC (maximum)
Regenera- o grives B1 | To connect a regenerative resistor.
tive Resistor |14ying con- B2 When a built-in regenerative resistor is used:
Connection |\ erter portion Jumper the two terminals 147 (P) and B1, and
Terminals | oy cept Model open B2.
UAZ3275 When an external regenerative resistor is used:
Connect a resistor between 147 (P) and B2, and
open B1.
For converter B1 To connect a regenerative resistor.
unit UAZ3275 PB When a built-in regenerative resistor is used:
Connect three white leads of the built-in
regenerative resistor to the terminal PB.
When an external regenerative resistor is used:

Remove the three white leads of the built-in
regenerative resistor from terminal PB, apply
insulation tape to the ends of the leads, and
connect an external regenerative resistor
between 147 (P) and PB.

Output For inverter 601 (U) | To connect motor terminals U, V and W.

Terminals |units ex- 602 (V) | Motor terminals U, V .and W must be connected to con-
cept Model 603 (W) | troller terminals U (601), V (602) and W (603), respec-
uvz3275 tively.

Motor "U" lead to terminal 601 (U)
Motor "V" lead to terminal 602 (V)
Motor "W" lead to terminal 603 (W)
For inverter u To connect motor terminals U;, U, V,, V, W, and W,
unit Uvz3275 " Us | Motor terminals U,, U,, V5, V, W, and W, ® must be
vV connected to controller terminals U, Us, V, Vs, W and
Vs Ws, respectively.
W
Ws
Ground Terminal G (E) | Grounding terminal.

" Inverter unit UVZ3275 is a unit for a motor having two same windings, and has six output terminals.
For wiring, refer to Figure 2.6.
@ Motor terminal names shown here may be different from those of your motor.

Knowing Drive
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[ B2

>
147 (P)

'

147 (P) fuda

181 (R)

J 601 (UE! 181 (R) J 601 (U)
182 (S) # L 602 (V); [ 182(S) 45 ;

) |
7]

1 1 602 (V)

183 (T) —”i 4 603 (W) 183 (T) —|K p 603 (W
145 (N) [ | ‘ ‘ | 145 (N) S 4 145 (N) | ‘
G (E) ‘ # G (E) :L G (Ef ‘

Converter Units Inverter Units
UVZC3001 to UVZC3007 and UAZ3022(-A) to UAZ3037(-A) and UVZ3022 to UVZ3037 and
UVZC3201 to UVZC3207 UAZ3222(-A) and UAZ3237(-A) UVvZ3222 to UVZ3237
Unitized Type Units Separated Type Units
1>

Inverter units UVZ3222 has a fuse on 145 (N) side, instead of 147 (P) side.
2> Converter unit UAZ3237(-A) has no jumper between 147 (P) and B1.

Figure 2.4 - Block Diagram of Main Circuit of Unitized Type Units and Separate Type Units
Except Converter Unit UAZ3275 and Inverter Units UVZ3255 and UVZ3275
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[ ' 147 (P),l) """""""" ]
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p
| ]
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8
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P
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8
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[ 145 (N) l}
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L l ;5

Converter Unit Inverter Unit
UAZ3275 UvZ3255

Note: Converter unit UAZ3275 is of a three-phase full wave
mixing bridge type.

Figure 2.5 - Block Diagram of Main Circuit of Separate Type Unit Consisting of
Converter Unit UAZ3275 and Inverter Unit UVZ3255
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145 (N)
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145 (N)
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7

Note 1: Converter unit UAZ3275 is of a three-phase full wave mixing bridge type.

Converter Unit

UAZ3275

Inverter Unit
uvz3275

Motor having two
same windings

Figure 2.6 - Block Diagram of Main Circuit of Separate Type Unit Consisting of
Converter Unit UAZ3275 and Inverter Unit UVZ3275

2.2.2 Control Circuit Terminals

As shown in Figures 2.1 to 2.3, the VZ3000 drive has control circuit terminals on its
front panel. The functions of these control circuit terminals are described in Table 2.2.
Converter unit's terminals +VC, RDY, IP and OVC should be connected to inverter
unit's terminals of same names, respectively (see Figure 7.18).

Table 2.2 - Control Circuit Terminals

Operation Signal

Symbol of
Unit Terminal Name of Signal Description
Converter +VC 12 V Control Power Supply 12 V, maximum 90 mA.
82‘2‘;@?% RDY Converter Unit Ready for This signal will become ON after VZ3000 drive is pow-

ered up if no fault exists in the converter unit. Itis an
open collector output (allowable range 15V, 40 mA).

IP Instantaneous Power Loss This signal will be ON when AC input power becomes
Detection Signal lower than the specified level. It is an open collector
output (allowable range 15V, 40 mA).
ove Common Common for the above-mentioned power output.
ROH Protection Input for External | This signal is not usually used. (Opening voltage 12
Regenerative Resistor VDC, closing current 4.5 mA)
ROH1(/2) Overheat Fault Output for This is a contact output signal that is opened when the
ROH2 Built-in Resistor

built-in resistor is overheated. (110 VAC, 0.3 A or 30
VDC, 0.1 A)

Knowing Drive
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Table 2.2 - Control Circuit Terminals (continued)

Symbol of
Unit Terminal Name of Signal Description
Converter Unit +VC 12 V Control Power Supply 12V, maximum 90 mA.
UAZ3275 RDY Converter Unit Ready for This signal will become ON after VZ3000 controller is
Operation Signal powered up if no fault exists in the converter unit. It is
an open collector output (allowable range 15V, 40 mA).
IP Instantaneous Power Loss This signal will be ON when AC input power becomes
Detection Signall lower than the specified level. It is an open collector
output (allowable range 15V, 40 mA).
ROH @ | Protection Input for External | Connect thermal switch contact signal of resistor
Regenerative Resistor overheat protection kit to be attached to external
regenerative resistor, between this terminal and terminal
OVC. (Opening voltage 24 VDC, closing current 11 mA.)
CONV ON | Converter ON Signal Converter unit ON/OFF signal enters to this terminal.
To start the converter unit, connect the contact signal
between this terminal and terminal OVC. (Opening
voltage 12 VDC, closing current 5 mA.)
ovC Common Common for the above-mentioned power output.
FR/FR Fault Output This signal will become close after VZ3000 drive is
powered up if no fault exists in the converter unit. ltis a
contact output (250 VAC, 1 A or 30 VDC, 1A).
Inverter Unit +VC 12V Control Power Input Control power input (load current 7 mA).
RDY Converter Portion Ready for | Connect the ready for operation signal from the
Operation Signal converter potion, to this terminal.
P Detection Signal of Connect the detection signal of instantaneous power
Instantaneous Power Loss of | loss from the converter portion to this terminal.
Converter Portion
ovC Common Common for the above-mentioned power output.
FR1/FR2 | Fault Output This signal will become close after VZ3000 drive is pow-
ered up if no fault exists in both the inverter unit and the
converter unit. It is a contact output (250 VAC, 1 A or
30 VDC, 1A).
RO"H/4 Overheat Fault Output for This is a contact output signal that is opened when the
ROH2“ | Built-in Resistor built-in resistor is overheated. (110 VAC, 0.3 A or 30

VDC, 0.1 A.)

S

output signal FR1/FR2 of the inverter unit.

When AC input power is entered, the converter unit will automatically start. Fault information of the converter unit is provided as fault

This terminal was added to the improved type version A of the converter unit (UAZ3xxx-A).
This terminal does not exist when Control Board ACDC-2 is used.
This terminal was added to Revision 0.6 or later of unitized type unit UVZC3201, Revision 0.7 or later of UVZC3202, Revision 0.A or

later of UVZC3203, Revision 0.A or later of UVZC3207, Revision 0.6 or later of UVZC3001, Revision 0.6 or later of UVZC3003 and Re-
vision 0.A or later of UVZC3007. Separate type inverter units are not provided with this terminal.
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2.3 Display Lamps

The VZ3000 drive has several lamps to indicate drive status or fault status as shown

in Table 2.3.

Table 2.3 - Display Lamps

Unit

Lamp

Description

Inverter
Unit

POWER

This lamp is turned ON while DC bus voltage is charged.

P/S

This lamp is turned ON when control power supply is established.
But it is not turned ON if built-in fuse was blown. ©

RDY

This lamp is turned ON when the VZ3000 becomes ready for
operation, and turned OFF when any fault occurs or when a
parameter is changed.

RUN

This is a monitoring lamp that is turned ON when an external
RUN signal is received while the "RDY" lamp above is turned
ON. Note, however, that this lamp is instantaneously turned ON
due to base block condition for self-diagnostic when the VZ3000
is powered up, even though no external RUN signal is received.

COM

This lamp is turned ON while the VZ3000 is communicating.

MONITOR

Alarm/error code flashes when error(s) and/or alarm condition
occurs. For detailed contents of codes, refer to Tables 6.1 to
6.3. Note that when DC bus voltage is lost, held faults will be
cleared.

Converter
Unit @

PWR

This lamp is turned ON while AC input voltage or DC bus voltage
is charged.

This lamp is turned ON when charging of DC bus voltage is
completed and converter unit is normal.

This lamp is turned ON and holds turned ON when AC input
voltage drops (even for an instant).

This lamp is turned ON while regenerative transistor is in
operation. But this lamp of converter unit UAZ3275 is turned ON
at AC input overvoltage.

OH

This lamp is turned ON at overheat of converter unit.

ROH @

This lamp is turned ON when built-in regenerative resistor is
overheated or when precharge relay for converter unit other than
UAZ3275 is not turned ON.

FAN

This lamp is turned ON when cooling fan of converter unit
becomes defective.

TR

This lamp is turned ON when overcurrent of regenerative
transistor is detected or when transistor becomes defective.
But this lamp of converter unit UAZ3275 is turned ON when
overcurrent of regenerative transistor is detected or when short-
circuit of the DC bus is detected.

" These display lamps are provided on unitized type units UVZC3001 to UVZC3007 and UVZC3201 to
UVZC3207 and on inverter units UVZ3022 to UVZ3037 and UVZ3222 to UVZ3275; not on converter
units UAZ3022(-A) to UAZ3037(-A) and UAZ3222(-A) to UAZ3275.

® These display lamps are provided on converter units UAZ3022(-A) to UAZ3037(-A) and UAZ3222(-A)
to UAZ3275; not on unitized type units UVZC3001 to UVZC3007 and UVZC3201 to UVZC3207 and on
inverter units UVZ3022 to UVZ3037 and UVZ3222 to UVZ3275.

® This is not applicable to unitized units UVZC3001 to UVZC3007 and UVZC3201 to UVZC3207.

(4)

These lamps are turned ON when power supply is turned OFF. If the power is re-applied at this time,

the unit is kept as fault. To prevent such situation from occurring when the power was turned OFF, turn
ON the power again after these display lamps have been turned OFF.

Knowing Drive
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2.4 Switches and Jumpers

The controllers have switches and jumpers that can be set by the user, as described
in Table 2.4. For the names of boards used in the VZ3000, refer to Chapter 8.

Table 2.4 - Switches and Jumpers

Unit Switches and Jumpers Description
Inverter DROP No. x 10 (Higher digit) | To set Drop Number (user selectable unit number) for inverter unit when a
Unit @ DROP No. x 1 (Lower digit) host computer or a VZ3000/VZ3000G operator's terminal OPCU-2 is used
for communication. Setting range: 11to 99 (00 is not acceptable).
The setting is read at power up only.
RST Switch To reset a fault/alarm of inverter unit or to reset system.
Dip Switches on Control Dip switches 1 and 2 are used for selecting communication baud rate as
Board DASR-1 shown below. Dip switches 3 and 4 are used for internal purpose in system.
Dip Switch Communication Baud Rate Dip Switch
1 ) for COMM. 2 3 4
OFF | OFF 1200 BPS OFF | OFF
ON | OFF 2400 BPS
OFF | ON 4800 BPS
ON | ON 9600 BPS
Factory setting: Dip switches 1 and 2: ON
Dip switches 3 and 4: OFF
Jumperson |JP1and JP2 | Setting of the jumpers JP1 and JP2 depends on inverter unit as follows:
Driver Board UVvz3022: OPEN
PWCC-4 UVZ3030: SHORT
Jumperson [JP1and JP2 | Short the jumpers JP1 and JP2.
Driver Board The Driver Board PWCC-6 is used for the following inverter units:
PWCC-6 UVZz3222, UVZ3230, UVZ3237 and UVZ3037.
Jumperson |JP1and JP2 | Setthe jumpers JP1 and JP2 to "A".
Driver Board The Driver Board PWCC-10 is used for the following unitized type controllers:
PWCC-10 UVZC3201 and UVZC3202.
Jumperson |JP1and JP2 | Setthe jumpers JP1 and JP2 to "B".
Driver Board The Driver Board PWCC-11 is used for the unitized type controller
PWCC-11 UVvZC3203.
Jumperson |JP1and JP2 | Setting of the jumpers JP1 and JP2 depends on inverter unit as follows:
Driver Board UVz3255: OPEN
PWCC-17 UVZz3275: SHORT
Conve)rter RST Switch To reset an error/alarm of converter unit.
(2
Unit SW2 Switches |SW2-1 To set overheat detection temperature.
gr(l);)rgntrol Swe-2 SW2-1 | Sw2-2 Set Temperature
DCVR-5@ OFF OFF | The "OH" LED lights ON.
ON OFF 80 degree C (176 degree F)
OFF ON 90 degree C (194 degree F)
ON ON Do not use this setting because the element
might be damaged.
Factory setting: SW2-1:  OFF
SW2-2:  ON
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Table 2.4 - Switches and Jumpers (continued)

Unit Switches and Jumpers Description
Converter | SW2 Switches | SW2-3 At single-phase operation, turn ON this switch to disable open-phase detec-
Unit @ on Control tion of T-phase. (In case of single-phase input, use terminals R and S for
(cont'ed) |Board connection of power.)
DCVR-5 @ Factory setting:  OFF
(cont'ed) SW2-4 When an optional 334000 Power Regeneration Unit is used, turn ON to dis-

able detection of transistor fault. In this case, disconnect built-in
regenerative resistor.
Factory setting:  OFF

Switches and | SW2 To test IGBT.
éumpers on SW3 To set thermal overload (continuous discharge capacity) of regenerative resis-
Aggg' B(E))ard tor.Select a regenerative resistor capacity near actually used permissible
-3 capacity instead of rated capacity.
Setting 0 1 2 3 4 5 6 7
Continuous Discharge | 0.5 1.8 | 34 | 47 |64 | 76 | 9.0 | 101
Capacity (kW)
When using built-in resistor, set switch SW3 to 0.
Factory setting: 0
Y1and Y2 Short these terminals (for 200 V class).
Y3, Y4, Y5 Short these terminals as follows (for 200 V class).
and Y6 6 m}
Y3 Y4 Y5 Y6
JP5 and JP6 | Open these jumpers.
JP9 Regenerative operation is disabled by shorting this jumper.
When using an optional regenerative converter, short this jumper.
Factory setting:  OPEN
JP10® This jumper is used to inhibit forced discharge of voltage accumulated in
DC capacitors, when power supply is disconnected.
A: Not inhibit (usually)
B: Inhibit.
When forced discharge is inhibited by selecting "B", be careful that DC bus
voltage is maintained for a long time. In such a case, provide a discharge
circuit or similar, outside of the VZ3000.
(Jumpers on | JP1and JP4 | Short these jumpers.
Control Board ;
JP2 and JP3 | Open these jumpers.
ACDC-2) el P —_—
JP5 and JP6 | Open these jumpers.
JP7 Short this jumper.
JP8 Shorting this jumper extends precharge time.
When impedance of power supply is high, short this jumper.
JP9 Regenerative operation is disabled by shorting this jumper.

When using an optional regenerative converter, short this jumper.

" These switches are provided on unitized type units UVZC3001 to UVZC3007 and UVZC3201
to UVZC3207 and on inverter units UVZ3022 to UVZ3037 and UVZ3222 to UVZ3275; not on con- F
verter units UAZ3022(-A) to UAZ3037(-A) and UAZ3222(-A) to UAZ3275. LA
© These switches are provided on converter units UAZ3022(-A) to UAZ3037(-A) and UAZ3222(-A) to ‘
UAZ3275; not on unitized type units UVZC3001 to UVZC3015 and UVZC3201 to UVZC3207 and
on inverter units UVZ3022 to UVZ3037 and UVZ3222 to UVZ3275.
® The Control Board DCVR-5 is used for converter units UAZ3022(-A) to UAZ3037(-A) and UAZ3222(-A)
It can be taken out by removing two screws as shown in the right figure.
These switches and jumpers are on converter unit UAZ3275.
The Control Board ACDC-3 earlier than Revision 0.2 does not have this function.

to UAZ3237(-A).

G| ___
Control Board DCVR-5
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2.5 Technical Specifications

Two types of VZ3000 are provided, unitized type unit in which converter portion and
inverter portion are arranged as a unit, and separate type unit which has separate
converter unit and inverter unit, and each has 200-230 VAC dedicated type and
200-230 VAC/380-460 VAC common type. Since converter portion of unitized type
unit is contained in inverter portion, model numbers for unitized type units are pro-
vided only for inverter portions, which are UVZC3001 to UVZC3007 and UVZC3201
to UVZC3207.

The inverter model numbers of separate type are UVZ3022 to UVZ3037 and
UVvz3222 to UVZ3275. The converter model numbers are UAZ3022(-A) to
UAZ3037(-A) and UAZ3222(-A) to UAZ3275.

The following 12 units have been UL/C-UL listed, provided that UL-listed fuses as
shown in Table 9.10 should be installed in the AC input power line.

Converter/Inverter Unitized Type Unit: UVZC3001, UVZC3003, and UVZC3007

Converter Unit: UAZ3022, UAZ3022-A, UAZ3030,
UAZ3030-A, UAZ3037 and UAZ3037-A
Inverter Unit: Uvz3022, UVZ3030, and UVZ3037

In the following sections, technical specifications of the VZ3000 controllers are de-
scribed.

Important: \When a VZ3000 drive is used for your motor, rated output current and
instantaneous maximum output current of the controller must be larger
than rated current and overload current of the motor.

2.5.1 Common Specifications

Table 2.5 shows common specifications of unitized type units, separate type inverter
units and separate type converter units.

Table 2.5 - Common Specifications of Unitized Type Units, Separate Type Inverter Units
and Separate Type Converter Units

Environment | Place of Installation | In a control cabinet (free from oil mist, metal powder, dust, other airborne
materials, inflammable gas, corrosive gas and other dangerous gas)

Ambient Inuse: -10to 55 degree C (14 to 131 degree F)
Temperature Stored: -40 to 65 degree C (-40 to 140 degree F).
Ambient Humidity 510 95% (no condensation).

Elevation Less than 1000 meters above see level.

Vibration Lessthan 1 G (25 Hz)

Shock Less than 2 G.
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2.5.2 Specifications of

200-230 VAC Dedicated Type Inverter Units

Table 2.6 shows specifications of 200-230 VAC dedicated type inverter units.

Table 2.6 - Specifications of 200-230 VAC Dedicated Type Inverter Units

Model Number

uUvzc-|UVZC-|uvzC-|UVZC-| UVZ- |UVZ- |UVZ- | uvzZ- | UVZ-

Description 3201 | 3202 | 3203 | 3207 | 3222 | 3230 | 3237 | 3255 | 3275
Type of Unit Unitized Type Separate Type
Input | Input Power | 200 V Class Three-phase 200/220/230 230 to 357 VDC
Voltage (1) VAC (+/-10%) 50/60 Hz
or 230 to 357 VDC
Output| Standard Rated Current (Arms) 10 14 20 35 94 145 185 265 350

(2)
Type Maximum Current (1 min.)

(Arms)

15 21 30 52 141 218 | 278 | 397 | 525

PWM Carrier Frequency
(kHz)

Low Noise | Rated Current (Arms)

13 18 32 85 131 167 | 239 | 315

(2)
Type Maximum Current (1 min.)

(Arms)

14 19 27 48 127 196 | 250 | 357 | 473

PWM Carrier Frequency
(kHz)

10.0 5.0

Regen- Built-in Resistor Capacity (W) (220) | (220) | (220) | (440) - - - - -
erative | \tinimum | 200 V Class 38 | 38 | 272|136 | - - - - -
Power .
Resistance
(Ohms)
Control Method All-digital vector regulation by means of sinusoidal pulse-width-
modulated (PWM) waveform using intelligent power module (IPM).
Speed | Speed Control Range 1: 2000 (with standard pulse encoder of 2048 PPR) /
Control 1: 4000 (with pulse encoder of 4096 PPR)
Speed Due to Load Fluctuation +/-0.025 (for load fluctuation from 0 to 100%)
Foluotuanon Due to Input Voltage +/-0.025
(%) .
Fluctuation
Due to Ambient In case of digital command: +/-0.025,
Temperature Fluctuation in case of analog command: +/-0.1
Speed Control Response (radians/second)| 628 (motor only)
Acceleration/Deceleration Functions 0.01 to 500 seconds (accel/decel time for linear accel/decel curve
and S-curve accel/decel).
Signal | Command Input 5 analog command inputs (input voltage: 0 to +/- 10 VDC, input
Input resistance: 10 kilo-ohms)
Sequence Input 9 contact signal inputs (allowable voltage: 12 to 24 VDC, input
resistance: 2.3 kilo-ohms)
Pulse Encoder (PG) Input (kHz) Maximum 204.8 at motor rated speed. A, B and Z-phase signals
are equivalent to line driver signals.
Motor Temperature Sensor Input NTC thermistor with B constant of 3570 (100 degree C, 3 kilo-ohms)
Signal | Signal Output 2 analog monitor outputs (allowable voltage: +/-3 V, output
Output resistance: 940 ohms)

Sequence Output

8 open collector outputs (alowable voltage: 12 to 50 VDC, allowable
current: 50 mA)

Knowing Drive
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Table 2.6 - Specifications of 200-230 VAC Dedicated Type Inverter Units (continued)

Description

Model Number

uvzc-
3201

UvZC-uvzc-
3202 | 3203

uvzce-
3207

uvz-
3222

uvz-
3230

uvz-
3255

uvz-
3237

uvz-
3275

Communication Function

2 channels of RS232C port (Modbus protocol) (to be used for

various command, sequence signals, monitor, error, etc.)

Response to Instantaneous Power Loss

5 selectable methods (operation stop, speed reference stop, free-run

during power loss, etc.)

Protection Function

Overcurrent, overheat (electronic thermal relay), overspeed,

overvoltage, low voltage, control power supply failure, unit overheat,

motor overheat, PG failure, communication link failure, ground

fault @ etc.

Cooling Method

Forced cooled type (with DC brushless fan).

Weight (kg)

7|7|7|11|16|30|30|40|50

" This is the input voltage range within which no fault is detected. When the input voltage is low, derating would be required. For
input power capacity, refer to Table 9.6.

For other PWM carrier frequency, select a reduction rate of rated current from the characteristics shown in Figure 7.14 or 7.15.
The built-in resistor cannot be used for usual operation. It must be used only for start-up adjustment by electrical personnel who are

familiar with the VZ3000 drive, provided that the drive is immediately shut down when any fault is detected. However, if the revision
of drive to be used can output overheat detection signal of the regenerative resistor and AC input power can be cut off with this
overheat detection signal, the built-in regenerative resistor of this revision can be used for usual operation. (See Section 7.18.2.)

Power supply source for AC input must be grounded. In addition, in case of inverter units UVZ3255 and UVZ3275, an external

ground fault detecting element connected to unit is required . Note that units UVZC3201 to UVZC3203, UVZ3230 and UVZ3237 are
not provided with the ground fault detecting function.

2.5.3 Specifications of 200-230 VAC/380-460 VAC Common Type
Inverter Units

Table 2.7 shows specifications of 200-230 VAC/380-460 VAC common type inverter

units.

Table 2.7 - Specifications of 200-230 VAC/380-460 VAC Common Type Inverter Units

Description odel Number [yyzC3001/UVZC3003UVZC3007| UVZ3022 | UVZ3030 | UVZ3037
Type of Unit Unitized Type Separate Type
Input | Input Power | 200 V Class Three-phase 200/220/230 230 to 357 VDC
Voltage (V) VAC (+/-10%) 50/60 Hz
or 230 to 357 VDC
400 V Class Three-phase 380/400/440/460 460 to 715 VDC
VAC (+/-10%) 50/60 Hz
or 460 to 715 VDC
Output| Standard Rated Current (Arms) 12 22 60 80 92
(2)
Type Maximum Current (1 min.) 18 33 90 120 138
(Arms)
PWM Carrier Frequency 5.0 3.0
(kHz)
Low Noise | Rated Current (Arms) 11 20 54 72 85
(2)
Type Maximum Current (1 min.) 16 30 81 108 127
(Arms)
PWM Carrier Frequency 10.0 5.0
(kHz)
2-14 VZ3000 200-230 VAC/380-460 VAC Common Type and 200-230 VAC Dedicated Type Drive, Hardware Reference



Table 2.7 - Specifications of 200-230 VAC/380-460 VAC Common Type Inverter Units (continued)

Description Model Number |yvzC3001|UVZC3003(UVZC3007| UVZ3022 | UVZ3030 | UVZ3037
Regen Built-in Resistor Capacity (W) (220) (220) (440) - - -
erative | \tinimum | 200 V Class 33 33 33 - - -
Power Resistance
400V Class 58 58 58 - - -
(ohms)

Control Method All-digital vector regulation by means of sinusoidal pulse-width-
modulated (PWM) waveform using intelligent power module (IPM).

Speed | Speed Control Range 1: 2000 (with standard pulse encoder of 2048 PPR) /

Control 1: 4000 (with pulse encoder of 4096 PPR)

Speed Due to Load Fluctuation +/-0.025 (for load fluctuation from 0 to 100%)
Foluctuanon Due to Input Voltage +/-0.025
(%) Fluctuation
Due to Ambient In case of digital command: +/-0.025,
Temperature Fluctuation in case of analog command: +/-0.1.
Speed Control Response (radians/second) | 628 (motor only)
Acceleration/Deceleration Functions 0.01 to 500 seconds (accel/decel time for linear accel/decel curve
and S-curve accel/decel).

Signal | Command Input 5 analog command inputs (input voltage: 0 to +/-10 VDC, input

Input resistance: 10 kilo-ohms)

Sequence Input 9 contact signal inputs (allowable voltage: 12 to 24 VDC, input
resistance: 2.3 kilo-ohms)

Pulse Encoder (PG) Input (kHz) Maximum 204.8 at motor rated speed. A, B and Z-phase signals
are equivalent to line driver signals.

Motor Temperature Sensor Input NTC thermistor with B constant of 3570 (100 degree C, 3 kilo-ohms)

Signal | Signal Output 2 analog monitor outputs (allowable voltage: +/-3 V, output

Output resistance: 940 ohms)

Sequence Output 8 open collector outputs (alowable voltage: 12 to 50 VDC, allowable
current: 50 mA)

Communication Function 2 channels of RS232C port (Modbus protocol) (to be used for
various command, sequence signals, monitor, error, etc.)

Response to Instantaneous Power Loss 5 selectable methods (operation stop, speed reference stop, free-rurj
during power loss, etc.)

Protection Function Overcurrent, overheat (electronic thermal relay), overspeed,
overvoltage, low voltage, control power supply failure, unit overheat,
motor overheat, PG failure, communication link failure, ground
fault @, etc.

Cooling Method Forced cooled type (with DC brushless fan).

Weight (kg) 1 | o1 | 11 | 15 | 16 18

input power capacity, refer to Table 9-5 or 9-6.

This is the input voltage range within which no fault is detected. When the input voltage is low, derating would be required. For

For other PWM carrier frequency, select a reduction rate of rated current from the characteristics shown in Figure 7.14 or 7.15.
The built-in resistor cannot be used for usual operation. It must be used only for start-up adjustment by electrical personnel who are

familiar with the VZ3000 drive, provided that the drive is immediately shut down when any fault is detected. However, if the revision
of drive to be used can output overheat detection signal of the regenerative resistor and AC input power can be cut off with this
overheat detection signal, the built-in regenerative resistor of this revision can be used for usual operation. (See Section 7.18.2.)

Power supply source for AC input must be grounded.

Knowing Drive
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2.5.4 Specifications of Converter Units
Table 2.8 shows specifications of converter units.

Table 2.8 - Specifications of Converter Unit

Description Model No. | UAZz- UAZ- UAZ- UAZ- UAZ- UAZ-
3022(-A) | 3030(-A) | 3037(-A) | 3222(-A) | 3237(-A) | 3275
Type of Unit 200-230 VAC/380-460 VAC | 200-230 VAC Dedicated Type
Common Type
Input | Input Power Voltage " 200 V Class Three-phase 200/220/230 VAC (+/-10%) 50/60 Hz
400 V Class | Three-phase 380/400/440/460 -
VAC (+/-10%) 50/60 Hz
Output |Rated Output (kW) @ 200V Class 11 15 18.5 22 37 75
400 V Class 22 30 37 - - -
Overload Capacity 150%, 60 seconds
Regen- | (When built-in resistor is used) “ | Capacity (W) (200) @ 900
‘;;"’\‘E;‘f When external | Minimum 1200V Class | 8 5.1 3.9 3.75 2.0 15
resistor is used (F:;s;'rf’;‘;"ﬂ?e 400V Class | 15 10 75 i i i
Continuous | 200 V Class 11 15 18.5 22 37 ®
(Ckf‘/vp)a(%'ty 400V Class | 22 30 37 - - -
Protection Function Unit overheat, built-in resistor overheat, overvoltage, low volt-
age, regenerative trip
Cooling Method Forced cooled type (with DC brushless fan).
Weight (kg) 5 | 15 | 17 15 20 05

For input power capacity, refer to Table 9.5 or 9.6.

@ The rated output values are shown as rated output of motor.

© The built-in resistor cannot be used for usual operation. It must be used only for start-up adjustment by electrical personnel who are
familiar with the VZ3000 drive, provided that the drive should immediately be shut down when any fault is detected. However, if the
revision of drive to be used can output overheat detection signal of the regenerative resistor and AC input power can be cut off with
this overheat detection signal, the built-in regenerative resistor of this revision can be used for usual operation. (See Section 7.18.2.)

“  The instantaneous rated capacities including motor loss are for 200% overload capacity except for converter unit UAZ3275. The
instantaneous rated capacity for converter unit UAZ3275 is for 150% overload capacity.

© " The continuous capacity is limited by the regenerative resistor installed outside of the drive. Refer to Section 7.18.

©®  When Control Board ACDC-3 is used, the continuous capacity depends on the setting of switch SW-3 on ACDC-3 shown in Table 2.4.

Note, however, that the maximum value is for the above-mentioned resistance and is up to 10.1 KW.
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Figure 2.7 - Block Diagram of VZ3000
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CHAPTER 3

3.1

Installing Drive

This chapter provides the procedures that are to be followed to properly install the
VZ3000 drive.

ATTENTION: Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved
should install, adjust, operate, and service the equipment. Read and
understand this manual and other applicable instruction manuals in
their entirety before proceeding. Failure to observe this precaution
could result in severe bodily injury or loss of life.

ATTENTION: User is responsible for conforming to the applicable
local, national and international codes. Wiring practices, grounding,
disconnects, and overcurrent protection are of particular importance.
Failure to observe these precaution could result in severe bodily injury
or loss of life.

Important: The equipment generates, uses, and can radiate radio frequency ener-

gy. Ifinstallation is not performed according to this instruction manual,
interference with radio communication could be caused.

Planning and Location

It is important to properly plan before installing a VZ3000 drive to ensure that the
drive's environment and operating conditions are satisfactory. Read and follow the
recommendations advised in this chapter before proceeding with installation.

1.
2.

Verify that the VZ3000 drive can be kept clean, cool, and dry.

Make sure the selected location is away from oil mist, coolant, metal powder,
dust, other airborne contaminants, corrosive gas, inflammable gas, other
dangerous gas, and direct sunlight.

Check that the controller will not be exposed to excessive vibration and noise,
nor will be close to instruments very sensitive to electrical noise.

Check that temperatures within the vicinity of the controller are between -10 to
55 degree C (14 to 131 degree F). The ambient temperature of motor in use
must be 0 to 40 degree C (32 to 104 degree F). If the temperature is higher than
this range, derating is required.

Check that relative humidity is between 5 and 95% without condensation.

Do not install above 3300 feet (1000 meters) without derating. For every 1000
feet (300 meters) above 3300 feet (1000 meters), derate the current rating by
4%. Consult Reliance Electric Sales Office for operation above 5000 feet (1500
meters).

Installing Drive
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3.2 Mounting Dimensions

See Figures 3.1 and 3.2 for dimensions of unitized type units and separate type in-
verter units, and Figures 3.3 and 3.4 for dimensions of separate type converter units.

w1
w2
® : '
12 mm dia. /Ib ------------ : el !
(< | N
I rxT|x
6.
6 mm dia.
LLJ 14 mm dia.

32

Mounting portion and cover for
terminal block for models
UVvVZC3201 and UVZC3203

are different from other models A\/\
as shown in the right figure.

/
\

\§

|
|

T

Unit W1 | W2 | H1 | H2 | H3 |H4<1| D |[Weight
UVZC3201 | 120 | 70 | 352 | 380 | 392 | - | 270 | 7kg
UVZC3202
UVZC3203
UVZC3001 | 145 | 100 | 382 | 415 | 430 | - | 303 | 11 kg
UVZC3003
UVZC3207
UVvZC3007
UVZ3022 | 176 | 127 | 382 | 415 | 430 | - | 303 | 15kg
UVZ3030 | 176 | 127 | 413 | 445 | 460 | - | 312 | 16 kg
UVZ3037 | 190 | 140 | 514 | 550 | 565 | - | 320 | 18 kg
UVZ3222 | 175 | 127 | 413 | 500 | 518 | 475 | 312 | 16 kg

1> The dotted line portion shows the cooling fan of Unit: Millimeters

Model UVZ3222.

Figure 3.1 - Dimensions of Unitized Type Units and Separate Type
Inverter Units Except Models UVZ3230 to UVZ3275
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for Main Circuit Terminals

Ventilation Duct (extensible and contractible)
Protector Plate \1ain Circuit

Protector Plate
for Main Circuit

Terminals

Terminals ; E
Rl ok e
0
H
[

[
H
[ el e
[
w1

| w2 60

| 7

41
5“'0'0‘?) 5

7N

Protector Plate Main Circuit

for Main Circuit Terminals

Protector Plate
for Main Circuit

Main Circuit
Terminals

A

Main Circuit Terminals
(The terminals shown with dotted

Terminals Terminals lines are used for inverter unit
UVZ3275 only.)
Unit W1 | W2 | H1 | H2 | H3 D | Weight
UVZ3230 | 225 | 100 | 640 | 680 | 760 | 320 | 30 kg
uUvz3237
UVZ3255 | 235 | 120 | 572 | 608 | 632 | 370 | 40 kg
UVZ3275 | 235 | 120 | 750 | 785 | 910 | 370 | 50 kg Unit: Millimeters

Figure 3.2 - Dimensions of Separate Type Inverter Units UVZ3230 to UVZ3275
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w1
w2 D
5o} ) y)
12 mm dia. '
™D
T T
6
- -
W2 |
Unit W1 | W2 | HI | H2 | H3 D | Weight
UAZ3022(-A) | 168 | 114 | 382 | 415 | 430 | 303 | 15 kg
UAZ3030(-A) | 168 | 114 | 413 | 445 | 460 | 303 | 15 kg
UAZ3037(-A) | 168 | 114 | 413 | 445 | 460 | 303 | 17 kg
UAZ3222(-A) | 168 | 114 | 413 | 445 | 460 | 303 | 15 kg Unit: Millimeters

Figure 3.3 - Dimensions of Converter Units except Models UAZ3237(-A) and UAZ3275

Main Circuit  Protector Plate for Main Circuit Protector Plate for Main Circuit
Terminals Main Circuit Terminals Terminals  Main Circuit Terminals Terminals
N I N
| w2/ .‘ w2 J D ‘
i [ Tmda [ IRIRN ‘
o PP — R N S i J
QN
||z T FP
7
A f f — d n
SHG L )
w2 ‘ Y Aow2 This terminal
exists on the
Mai i it T inal Mai i it T inal Mai 7 it T inal converter unit
ain Circuit Terminals ain Circuit Terminals ain Circuit Terminals UAZ3237(-A)
Front View of Front View of Side View of Converter Units only.
Converter Unit UAZ3237(-A) Converter Unit UAZ3275 UAZ3237(-A) and UAZ3275
Unit W1 | W2 | HI | H2 | H3 D | Weight

UAZ3237(-A) | 202 | 160 | 422 | 456 | 533 | 332 | 20 kg
UAZ3275 | 230 | 140 | 370 | 400 | 470 | 370 | 25 kg Unit: Millimeters

Figure 3.4 - Dimensions of Converter Units UAZ3237(-A) and UAZ3275
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3.3

Notes on Installation

1. Inthe location selected, mount both inverter unit and converter unit vertically.
See Figures 3.1 through 3.4 for mounting dimensions of controllers.

2. Provide adequate clearance for air ventilation as shown in Figure 3.5.

Vent

4&‘ TVent‘lg‘ TVent@' T T T

100
<~
AN

Tlnhale Tlnhale T T T

Inhale

100
>

Unit: Millimeters

Figure 3.5 - Clearance

3. For converter unit UAZ3275, provide a duct and prepare an opening for duct
at upper end of cabinet as shown in Figure 3.6, so that air in the unit can be
exhausted directly to outside of cabinet and the specified ambient temperature
can be maintained. The dimensions of the duct and opening are shown in Fig-
ure 3.6.

@T‘:%
L1 {Nvin
‘ ©

140 2 of 5.5dia.
. 60 j ) 300

X

40

1
[«
120
200
200

40 |

Converter Unit UAZ3275 Converter Unit UAZ3275

Front View Side View

Unit: Millimeters

Figure 3.6 - Dimensions of Duct for Converter Unit UAZ3275
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4. Be sure that ambient temperatures of inverter unit and converter unit are
maintained between -10 to 55 degree C (14 to 131 degree F). To cool down
the temperatures in the cabinet, provide enough spaces to exhaust air and also
mount enough large capacities of cooling fans.

Heat generated by each of 200-230 VAC/380-460 VAC common type units at
its rated output (using standard carrier frequency of 5 kHz, except for the units
UVZ3030 and UVZ3037 for which standard carrier frequency of 3 kHz is used)
is shown in Table 3.1. Heat generated by each of 200-230 VAC dedicated type
units at its rated output (using standard carrier frequency of 5 kHz, except for
the units UVZ3222 to UVZ3275 for which standard carrier frequency of 3 kHz is
used) is shown in Table 3.2.

Table 3.1 - Heat Generated by 200-230 VAC/380-460 VAC Common Type Units
at Rated Output Using Standard Carrier Frequency of 5 kHz

Inverter Converter
Unit UVZC- | UVZC- | UvVZC- | uvz- uvz- uvz- UAZ- UAZ- UAZ-
3001 | 3003 | 3007 | 3022 |3030" |3037 " |3022(-A) |3030(-A)"|3037(-A) "
Heat 200V 150 150 250 400 600 750 120 150 1802
Generated Class _‘_P1 (2) +P1 (2) +P2 (2) +P4 @) +P5 (2) +P6 (2
(Watts) 400 V 350 350 500 750 1200 1580 250 300 360
Class +P @ 4P @ 4P, @ +P, @ +P @ +Pg

" The heat values for inverter units UVZ3030 and UVZ3037 and for converter units UAZ3030(-A) and UAZ3037(-A) are the values at
rated output in case standard carrier frequency of 3 kHz is used. The remaining heat values are those at rated output in case stan-
dard carrier frequency of 5 kHz is used.

P, to P are heat values generated by regenerative resistors.

Table 3.2 - Heat Generated by 200-230 VAC Dedicated Type Units at Rated Output
Using Standard Carrier Frequency of 5 kHz

Inverter Converter
Unit UVZC-|UVZC-|UVZC-|UVZC-| UVZ-| UVZ-| UVZ- | UVZ- | UVZ- | UAZ- UAZ- | UAZ-
3201 | 3202 | 3203 | 3207 | 3222 | 3230 | 3237 | 3255 | 3275 | 3222(-A) | 3237(-A) | 3275
(1) (1) (1) (1) (1) (1) (1) (1)
g:iterate g é?gs\s/ 360 | 350 | 350 | 500 | 750 | 1200 |1500 | 2200 | 3000 | 250 360 | 750
(Watts) +P +Ps +P; +P, +P, @ +P, @) +Pg &)

" The heat values for inverters UVZ3222 to UVZ3275 and for converters UAZ3222(-A) to UAZ3275 are the values at rated output in
case standard carrier frequency of 3 kHz is used. The remaining heat values are those at rated output in case standard carrier
frequency of 5 kHz is used.

P,, P,, P, Ps and Py are heat values generated by regenerative resistors.

()
5. Ifitis not avoidable to install a unit close to a noise source or to use a unit in
environment where noise trouble is expected, take sufficient measures against
noise.

6. When a combination of converter unit UAZ3237(-A) and inverter unit UVZ3230
or UVZ3237 is used, or when a combination of converter unit UAZ3275 and
inverter unit UVA3255 or UVZ3275 is used, it is possible to install the converter
unit above the inverter unit. In this case, if the right side surfaces of the two
units are lined up, main connection between the two units can be made directly.
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3.4 Installing Motor

Important: If the motor has been in storage for a longer time or subjected to ad-
verse moisture conditions, dry it thoroughly before installation.

ATTENTION: To prevent damage to encoder mounted on motor, do
not hammer on motor shaft or allow excessive vibration at motor. Fail-
ure to observe this precaution could result in damage to, or
destruction of, the equipment.

1. Verify the motor is of the appropriate size to use with the controller.

2. Turn the motor shaft by hand to ensure free rotation. A slight resistance may be
felt due to rotor magnetic force.

Make sure the motor's foundation is sufficiently rigid to minimize vibration.
4. Connect the machine to the motor.

Make sure the motor is properly aligned with the driven machine to minimize un-
necessary motor loading from shaft misalignment. After carefully aligned, bolt
the motor securely in place.

6. If the motor will be accessible while it is running, install appropriate protective
guard around all exposed rotating parts.

Installing Drive 3-7
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CHAPTER 4

4.1

411

Wiring Drive

This chapter describes various inputs and outputs and provides instructions how to
wire the VZ3000 drive.

ATTENTION: Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved
should install, adjust, operate, or service the equipment. Read and un-
derstand this instruction manual and other applicable manuals in their
entirety before proceeding. Failure to observe this precaution could
result in severe bodily injury or loss of life.

ATTENTION: The user is responsible for conforming with all the ap-
plicable local, national and international codes such as NEC. Wiring
practices, grounding, disconnects, and overcurrent protection are of
particular importance. Failure to observe this precaution could result in
severe bodily injury or loss of life.

Know Connectors before Wiring

On the front panel of the VZ3000 drive, there are seven connectors (see Figure 2.1).
The following sections describe the function of each connector pin of these
connectors.

Connector of Control Signals (CN2)

The connector CN2 is used for connecting sequence input and output signals for
controlling the VZ3000 drive, analog inputs to be used as analog commands, ana-
log outputs for monitoring, and input/output signals from/to option board. Table 4.1
shows the role of each connector pin of the connector CN2, and Figure 4.1 illustrates
the pin arrangement.

Table 4.1 - Connector Pins for Control Signals (CN2)

Kind Pin No. | Mark | Name of Signal Description
Sequence CN2-14 | SQI-R |RUN Signal Input signal for operation. When it
Input Sequence Input R | is turned ON, the drive starts op-
Signals eration, and when turned OFF, the

drive will be in base block condi-
tion and the motor will go to coast
to rest. When signals are entered
via communication, this signal is

required for a hardware interlock.
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Table 4.1 - Connector Pins for Control Signals (CN2) (continued)

Kind Pin No. | Mark Name of Signal Description
Sequence CN2-15 | SQI-1 | Sequence Input Sequence input signals. The func-
quut CN2-40 | sQl2 Signals tionlof each pin is specified by
Signals setting parameters.

(continued) | CN2-16 | SQI-3 Range of power voltage to be used:
CN2-41 | sQl-4 121024V
CN2-17 | SQl-5
CN2-42 | SQl-6
CN2-18 | SQl-7
CN2-43 | SQI-8
CN2-19 | MOH | Motor Thermal To connect motor thermal switch
Switch Signal contact signal (T1 and T4).
CN2-44 | SQOV | Sequence Signal
Common
Sequence CN2-45 | RDY/ | Ready-for- This signal is turned ON when the
Output Operation Signal | controller is ready for operation.
Signals CN2-20 FR | Controller Fault This signal becomes open when
Signal the controller is faulty.
CN2-21 | SQO-1 | Sequence Output | Sequence outputs signals. The
CN2-46 |SQO-2 Signals function of each pin is specified by
setting parameters. Open collector
CN2-22 | SQO-3 outputs. (Allowable range: 50V,
CN2-47 | SQO-4 50 mA)
CN2-23 | SQO0O-5
CN2-48 | SQO-6
CN2-39 | SQOV | Sequence Signal | Common of sequence inputs and
Common outputs.
Power Input | CN2-25 | SQ+V | External Sequence | To supply power for sequence
Power Input (12 Vor 24 V).
CN2-24 | SQOV | Sequence Signal When internal 12 V power is used:
Common Jumper between CN2-25 and
CN2-50 and between CN2-24
and CN2-49.
When external power is used:
Connect the external power to
CN2-25 and the external power
common to CN2-24.
Power CN2-50 | +12VI | 12V Sequence To use as power for sequence.
Output CN2-49 oVl Power Output +12 V (Allowable current: 50 mA)
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Table 4.1 - Connector Pins for Control Signals (CN2) (continued)

Kind Pin No. | Mark Name of Signal Description
Analog CN2-2 IN1  |Analog Command 1| To connect analog commands.
Inputs ) The function of each pin is
- V o )
CN2-27 0 Common specified by setting parameters.
CN2-3 IN2  |Analog Command 2| Standard: 4 V/100% (Impedance:
CN2-28 0V |Common 10 kilo-ohms) .
It is possible to set within a range
CN2-4 IN3  |Analog Command 3| 2 to 10 V/100% by changing the
CN2-29 oV |Common Application Parameters. Refer to
Section 5.3.1 to change the param-
CN2-5 IN4 |Analog Command 4| giers, (100% shows rated value,
CN2-30 oV |Common except torque reference for which
100% shows maximum torque
CN2-6 INS  |Analog Command 5 value.)
CN2-31 ov Common
Analog CN2-7 MON1 |Monitor Output 1 Analog outputs for monitoring. The
Outputs items to be monitored are specified
CN2-32 ov Common by setting parameters.
CN2-8 MON2 |Monitor Output 2 Signal level: +/-3 V (Allowable cur-
CN2-33 oV |Common rent: 1 mA, Output Resistance: 940
Ohms)
(3 V shows rated value, except
torque reference for which 3 V
shows maximum torque value.)
Power for CN2-1 +V  |+5V Power To be used as power for analog
Analog commands. (Allowable current:
- -V - )
Signals CN2-26 5V Power +/-20 mA. Output Resistance:
10 Ohms)
Input/Output | CN2-9 OP1 Input/output signals from/to option
from Option board. See instruction manual of
_ P2 .
Board CN2-34 © the option board.
CN2-10 | OP3
CN2-35 | OP4
CN2-11 | OP5
CN2-36 | OP6
CN2-12 | OP7
CH2-37 | OP8
(1) Be careful that CN2-2 (IN1) and CN2-27 (0V) are connected to CN9-10 (IN1) and CN9-20 (0V), re-
spectively.
26 28 30 32 34 38 40 42 44 46 48 50
: Y ov ov ov oP2 | OP6 sQl-2 | sal-6 | sQov | SQ0-2 [ SQ0-6 | +12vI |
," 27 29 31 33 35 37 39 a1 43 45 47 49 \
! ov ov ov v oP4 | opg | saov | sal-4 | sal-8 | RDY/ | sQo-4| ovi '
! 1 3 5 7 9 13 15 17 19 21 23 25 |
: +V IN2 IN4 | MON1 [ OP1 P5 sal-1 | sQl-5 [ MOH | sQo-1] sQo-5 | sQ+Vv v
| 2 4 6 8 10 12 14 16 18 20 22 24 \
; IN1 IN3 INs | MON2 | opP3 | op7 [ sa-R | sal3 [ sa-7 | FR [ sqo-3| saov \

Figure 4.1 - Pin Arrangement of Connector of Control Signals (CN2)
(Viewed from the Connection Cable Side)
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4.1.2 Connector of PG Inputs (CN1)

A pulse encoder (PG) is mounted on motor to feed speed back to the VZ3000 drive
for closed loop regulation, and the connector CN1 is used for receiving PG input sig-
nals. Table 4.2 shows the functions of the connector pins, and Figure 4.2 shows the
pin arrangement of the connector.

Table 4.2 - Connector Pins of PG Inputs (CN1)
Kind Pin No. | Mark | Name of Signal Description

PG Inputs CN1-1 PA  |PG A-phase Signal | To enter phase signals of pulse en-
coder (PG), equivalent to line driver

CN1-11 PA signals (SN75113).

CN1-3 PB |PG B-phase Signal | Note that the PG Z-phase signal is

not used in the VZ3000 drive.

CN1-13 PB/
CN1-5 PZ |PG Z-phase signal
CN1-15 Pz/
Temperature | CN1-9 MT1  |Motor Temperature To connect thermistor for measuring
Input CN1-19 MT2 |Signal motor temperature.
PG Power CN1-2 PG5 |5V Power To connect positive side of power in
CN1-4 case of pulse encoder (PG) for 5V
CN1-6 power (variable power from 5 to 8V,

250 mA).

The sense signal is connected to
the PG power terminal near the
pulse encoder, and is used as feed-
back signal of the power voltage.

CN1-8 S+ |Sense Signal

CN1-12 oVl |Common Common for 5V or 12 V power. To
CN1-14 connect to ground (0V) of the pulse
CN1-16 encoder.
CN1-10 | +12VI [12 V Power To connect positive side of power in
CN1-18 case of pulse encoder (PG) for 12V
CN1-20 power (250 mA).
/ 1 13 15 17 19 \
PAl_| PB/ | PZ MT2 \
! 12 14 16 18 20 !
/ ovi ovi ovi_ | +12vi [ +12vI \
: 1 3 5 7 9 \
/ PA PB PZ MT1 ]
2 4 6 8 10 \
! PG5 | PG5 | PG5 | +5 | +12vI

Figure 4.2 - Pin Arrangement of Connector of PG Inputs (CN1)
(Viewed from Connection Cable Side)
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4.1.3 Connector of PG Outputs (PG Frequency Divider Outputs ) (CN9)

The pulse encoder (PG) frequency divider outputs are available as line driver
outputs or totem pole outputs from the connector CN9. Table 4.3 describes the func-
tion of each connector pin of the connector (CN9) and the pin arrangement of the
connector is shown in Figure 4.3.

Table 4.3 - Connector Pins for PG Frequency Divider Outputs (CN9)

Kind Pin No. | Mark | Name of Signal Description
Line Driver [ CNO9-1 LDA PG Frequency | PG frequency divider | The dividing ratio
Outputs CN9-11 | LDA Divider Output output Signals., of the pulse
i / A-phase Signal | €quivalent to line encoder (PG)
CN93 | LDB | PG Frequency ?A‘@%@%g‘?'s output pulses
oNo13 | Lop | Dlvider Outpt and the lead
i B-phase Signal phase of the
CN9-15 | LDZ PG Z-phase Output from bulse gqcoder
Signal Output | buffer for PG (PG) divider
CN9-5 | LDz/ input output are set by
(AM26C31) using the
Totem Pole | cN9-17 | TPA PG Frequency | PG frequency divider épphca?on
Outputs Divider Output | output signals of arameters.
CN9-71 oV A-phase Signal | totem pole type The settmfgstire
12V, 50 mA common for the
CNo-18 | TPB PQ.Frequency ( ) line divider outputs
cNos | ovi Divider Output and the totem
) B-phase Signall
pole outputs.
CN9-19 | TPZ | PG Z-phase | oytpyt from
CN9-9 oV S|gna| OUtDUt buffer for PG
input (totem
pole type
12V, 50 mA)
Analog CNO9-20 | oV Analog To connect to CN2-2 (IN1) and CN2-27
Inputs CN9-10 | INT Command 1 (0V) of the Control Signal Connector
) (CN2). To be used for entering analog
command signal for position controller.
11 13 15 17 19 \
: LDA/ | DB/ | LDz | TPA | TPZ \‘
! 2 14 16 18 20 '
! TPB | oV \
: 1 3 5 7 9 |
! LDA | DB | LbZ/ [ ovi ovi !
! 2 4 6 8 10 \
: ovi_| N |

Figure 4.3 - Pin Arrangement of Connector of PG Frequency Divider Outputs (CN9)
(Viewed from Connection Cable Side)

Wiring Drive



4.1.4 Connector COMM.1 (CN4) for Communication

The connector COMM.1 (CN4) is used for connecting a host computer or an VZ3000/
VZ3000G operator's terminal OPCU-2 to VZ3000 drive for communication. Table 4.4
shows the uses of the connector pins of this connector, and Figure 4.4 illustrates the
pin arrangement.

Table 4.4 - Connector Pins of COMM. 1 (CN4) for Communication

Kind Pin No. | Mark Name of Signal Description

RS-232-C CN4-6 | TXD Transmitting Data | Communication signal in Modbus
Port — protocol.
CN4-5 | RXD | ReceivingData | 0011 ovel: RS-232-C

CN4-16 | 0VIX Signal Ground

CN4-15| 0OVIX

CN4-8 | RTS Request for Jumpered in the drive as
Transmission shown here.

CN4-18 | CTS Transmission
enable

CN4-9 DCD Detection of
Transmission —

Carrier
CN4-7 | DSR Data Set Ready | —

CN4-17 | DTR Data Terminal

Ready
Power CN4-1 +5VIX | 5V Power Output | Dedicated 5V power for VZ3000/
Output _ VZ3000G operator's terminal
CN4-3 | +5VIX OPCU-2.
CN4-4 | +5VIX
CN4-11 | 0OVIX
CN4-12 | OVIX
CN4-13 | OVIX
CN4-14 | OVIX
; 1 13 15 17 19
: ovVIX | oVIX | ovIX | DSR \
! 12 14 16 18 20 .
oviX | ovix | ovix | CTS \
H 1 3 5 7 9 ‘\‘
! +5VIX | +5VIX [ RXD | DTR | DCD !
; 2 4 6 8 10 !
! +5VIX | TXD | RTS \

Figure 4.4 - Pin Arrangement of Connector COMM. 1 (CN4) for Communication
(Viewed from Connection Cable Side)
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4.1.5 Connector COMM. 2 (CN3) for Communication

The connector COMM.2 (CN3) is used for communication with a host computer con-
nected. Table 4.5 describes how the connector pins of this connector are used, and
Figure 4.5 shows the pin arrangement of the connector.

Table 4.5 - Connector Pins of COMM. 2 (CN3) for Communication

Kind Pin No. | Mark Name of Signal Description
RS-232-C | CN3-6 | TXD Transmitting Data | Communication signal in Modbus
Port — protocol.

CN3-5 | RXD Receiving Data Signal Level: RS-232-C

CN3-16 | 0VCOM | Signal Ground
CN3-15 | OVCOM

CN3-8 | RTS Request for Jumpered in the controller as
Transmission shown here.
CN3-18 | CTS Transmission
Enable
CN3-9 | DCC Detection of
Transmission
Carrier
CN3-7 | DSR Data Set Ready
CN3-17 | DTR Data Terminal
Ready
Power CN3-3 +5VCOM | 5V Power Input for| Power for transmission circuit. The
Input CN3-4 | +5vCOM| Communication following gonnection is r.equlired to
perform single communication. For
CN3-12 | OVCOM multi-communication, connect as
CN3-13 | ovcom shown in Figure 7.19.

When internal power is used:

CN3-14 | OVCOM Jumper between +5VCOM and

Power CN3-1 +5VIX 5V Power Output +5VIX between OVCOM and

Output CN3-11 | oviX OVIX.

When external power is used:
Connect the power (5 V (+/-5%)
30 mA) to +5VCOM and OVCOM.

1 13 15 17 19 |
; ovix |ovcom|ovcom| DSR
; 12 14 16 18 20 '
! ovcoMm|ovcom [ovcom| CTS
! 1 3 | 5 7 9
: +5VIX [+5vCcOM| RXD | DTR | DCD !
! 2 4 6 8 10 \
+5VCOM| TXD | RTS \

Figure 4.5 - Pin Arrangement of Connector COMM. 2 (CN3) for Communication
(Viewed from Connection Cable Side)
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4.1.6 Connector COMM. 3 (CN5) for Cascade Connection at
Multi-communication with Host Computer

When multiple VZ3000 drives are connected in cascade and communicate with
a host computer (see Section 7.20), connector COMM. 3 (CN5) of the drive is
connected to connector COMM. 2 (CN2) of adjacent drive. Each connector pin of

the connector COMM. 3 (CNb) is used as described in Table 4.6. Figure 4.6 shows
the pin arrangement.

Table 4.6 - Connector Pins of COMM. 3 (CN5) for Cascade Connection
at Multi-communication with Host Computer

Kind Pin No. | Mark Name of Signal
Communica- | CN5-6 |TXD Transmitting Data
tion Signal CN5-5 |RXT Receiving Data
CN5-16 |OVCOM |Signal Ground
CN5-15 |[OVCOM

Power Input | CN5-3  |+5VCOM|5 V Power Input for | Power for communication circuit.
CN5-4 |+5VCOM Communication Connect power (5 V (+/-5%), 30

Description

For cascade connection.

mA multiplied by the number of
CN5-13 |[OVCOM units connected in cascade) be-
CN5-14 |0VCOM tween +5 VCOM and OVCOM.
: 11 13 15 17 19
! ovcom[ovcom |
! 12 14 16 18 20 !
: 0VCOM | 0VCOM \
! 1 3 5 7 9
! +5VCOM| RXD !
: 2 4 6 8 10 \
: +5VCOM| TXD v

Figure 4.6 - Pin Arrangement of Connector COMM. 3 (CN5) for Cascade

Connection at Multi-communication with Host Computer
(Viewed from Connection Cable Side)
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4.1.7 Connector GF (CN15) for Ground Fault Detection

For inverter units UVZ3255 and UVZ3275, ground fault detection elements are in-
stalled outside of the unit. If no earth leakage breaker is installed outside of the unit,
it is recommended to install a ground fault detection element outside of the unit. The
following are the recommended detection element and other components.

Detection element: Use either one of the following elements:

e Type MZT-53 (Mitsubishi Electric)

(inside diameter of through hole: 53 millimeters)
e Type MZT-68 (Mitsubishi Electric)

(inside diameter of through hole: 68 millimeters)
e Type MZT-90 (Mitsubishi Electric)

(inside diameter of through hole: 90 millimeters)

Plug: 172130 (Nippon AMP)
Receptacle: 170384-1 (Nippon AMP)
Cable: UL1430 AWG20 to AWG22 (max. 2 meters)

Table 4.7 shows the function of each pin of the connector GF (CN15) to be used for
ground fault detection.

Table 4.7 - Connector Pins of Connector GF (CN15) for Ground Fault Detection

Kind Pin No. | Mark Name of Signal Description
Ground Fault CN15-1 | GF-1 Ground fault For detection of ground fault.
Detection CN15-2 | GF-2 detection

Wiring Drive
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4.2

4.2.1

Input and Output Signals

The following sections describe how to use the input and output signals of the
VZ3000 drive.

Sequence Input and Output Signals

The sequence input and output signals shown in Table 4.1 are used for controlling
the VZ3000 drive, such as RUN signal to the drive. Figure 4.7 shows the connection
of these sequence input and output signals.

Connector of
Control Signals (CN2)

External Power +H2vi
(if used) I% ovi '—\ Power Supply for Sequence Signals (12 VDC)
1 [ E SQ+V _
R Ioal SO0V 1K|j K Vi l< Sequence Input Signals
| ol 2K (SQI-R, SQI-1 to SQI-8)
! 1 (or, 15, 16, 17, 18, — v
Example of ! 1 40,41,42, or 43)
Sequence Input |
Motor Thermal P .
Switch Contact Sigr;al i_i K 1K|j A Vi |< MOH Signal
s 5
ﬁ
.
—R l 20
}—OExample of 1 (on 21, 2;;)23, 48, ;1 R Sequence Output Signals
HE , or
Sequence Output]: ! (RDY/, FR, SQO-1 to SQO-6)

Note: When you use an external power, remove jumper between Pin 50 (+12VI) and Pin 49 (0VI), and
connect the external power of 12 to 24 V to Pin 25 (SQ+V) and Pin 24 (SQOV).

Figure 4.7 - Sequence Input and Output Signals

4.2.2 Analog Input and Output Signals

The VZ3000 drive has five analog inputs and two analog outputs. The analog inputs
are connected to analog commands which are set by parameters as shown in Table
4.1, while the analog outputs are used for monitoring the items to be specified by
parameters as shown in Table 4.1. Figure 4.8 illustrates connection of the analog in-
put and output signals.
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Connector for Control Signals (CN2)

L 10
1 1 +5V
- 10
26 1 -5V oK
P | 20K
Analog Reference 2 [05.0r8) ? Analog Ref
(IN1 to IN5) 7] (28:29,30, or31) K@ T hnalgelerenee
Monitor Output 1 or 2 (Connection Examplé)
P |[7]ers 470 470 Monitor Output
L +/-3V
32] (0r 33) 3 0.1y ¢ )

Figure 4.8 - Analog Input/Output Signals

4.2.3 Input Signals from Pulse Encoder (PG)

As described in Section 4.1.2, the VZ3000 drive uses feedback signals from a pulse
encoder (PG) mounted on motor for control, and Figure 4.9 shows connection of
these PG input signals.

Connector of PG Inputs (CN1)

TG0 hass]
[~ A-phase *_I:y | % A E@—v A-phase
S oo - aphase |- pas
Signals from PG—| B-phase ’_[:? | - ZS V> B-phase - PG Signals
P 5 GO :
| Z-phase *_[:? ! 1i A I}@—‘ Z-phase |

A-phase Signal —I | | | |
ppEs

e
'90°° 90°' 90° 90°'

-

B-phase Signal

Figure 4.9 - Pulse Encoder (PG) Input Signals

4.2.4 Output Signals from Pulse Encoder (PG) Frequency Divider

The pulse encoder (PG) frequency divider outputs are available as line driver
outputs or totem pole outputs (refer to Section 4.1.3), and Figure 4.10 shows
connection of these outputs.
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Line Driver Output:

Totem Pole Outputs—

Connector for PG Outputs (CN9)

iP[[5]Loa
- - A-phase
A-phase fp & tg;;/ {:]—4 (Y } [P)G -zrquency
B-phase l iﬁ - 1 B-phase ivider Outputs
4P :—: LDz <\I
Z-phase l ?" LDZ/ {:} Z-phase
™1 Line Driver AM26C31
b +12VI
P | Tea 235 :]7
A-phase l L
17 ] ovi
— +12V1
P | Pe 235
B-phase l il
18] ovi
— +12VI
P ez 235
Z-phase l 51 :]
19] ovi
v
L ow

Note: The Z-phase is provided in the form of its input puise.

Figure 4.10 - Pulse Encoder (PG) Frequency Divider Output Signals

4.2.5 Timing Flow of Input and Output Signals

The VZ3000 drive handles the sequence input and output signals according to the
following timing (see Figure 4.11).

1.

When the drive is powered up, the DC bus will be charged and the control pow-
er will be established in approximately 12 seconds.

If the drive is normal, the FAULT contact signal (between FR1 and FR2) is turned
ON, and the ready-for-operation signal (RDY) will be ON.

In approximately 20 to 40 milliseconds after the RUN signal is turned ON, the
driver output will be turned ON and motor control will be started.

When protection circuit is activated, the drive output is turned OFF
immediately, the motor control will stop, and the FAULT contact signal (between
FR1 and FR2) will be turned OFF.

The condition of item 4 above will be maintained until the RESET signal is turned
ON or power is once turned OFF and then reapplied. The RESET signal be-
comes effective only when the RUN signal is OFF.

If the drive is normal, the FAULT contact signal (between FR1 and FR2) will be-
come ON and the ready-for-operation signal (RDY) will become ON

immediately after the RESET signal becomes first ON and then OFF. In 20 to 40
milliseconds after the RUN signal becomes ON, the driver output will be turned
ON and the motor control will be restarted.
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6. When power to the controller is turned OFF during controlling the motor, the DC
Bus voltage will start to drop, and when the DC bus voltage becomes lower than
a certain level, the protection circuit will be activated, the FAULT contact signal
(between FR1 and FR2) will become OFF, and the ready-for-operation signal
(RDY) will be turned OFF. As a result, the motor will be shut down, and soon af-
ter, the control power will be turned OFF.

ON

P/S Lamp

Power ON lights ON.
OFF ‘

: Approx. 12 seconds

1 DC Voltage
DC Bus / 3 Drop
P/S Lamp
Voltage ; ; turns OFF
RUN Signal  ON o }
Input .. : : * 1 |
Reset (RST) ON 3 N H H
Signal Input o ‘ L !

% . .. Approx. 10 seconds

oN : : ‘ § 2
RDY Lamp i ! 1 N
OFF i | ‘ ‘ i 1 v

k

FR Contact Close — 3 L
Lol 1 — |
OUtPUt OPen—lT i i(:lose} I_ii

A

Protection  ON W‘ |—|
Circuit Action 5 1 3 : L

Modifying ~ ON § § | : L
Parameters P 1 1

OFF p N
20 to 40 mijlliseconds
S Y

Driver Output on ;
(Torque STBY 3

Released) ©FF

N Reset Signal is acceptable only

when the RUN Signal is OFF.

Figure 4.11 - Input and Output Signal Timing

4.2.6 Input and Output Signal Timing of Converter Unit UAZ3275

Converter unit UAZ3275 has a control function to turn ON/OFF charging DC bus volt-
age according to the following timing as shown in Figure 4.12.

1. When AC power to the drive is turned ON, the control power will rise up, and
if the controller is normal, the FAULT contact signal (between FR and FR) will be-
come ON.

2. When the RUN input signal to the converter unit is turned ON, the RDY lamp will
start flashing and precharging with thyristor will begin.

3.  When precharging is complete and the DC bus voltage reaches a certain level,
the RDY lamp will light ON continuously.

Wiring Drive



When protection circuit is activated, the corresponding LED will light ON and the
RDY lamp will be turned OFF. The thyristor will immediately be turned OFF and
the FAULT contact output signal (between FR and FR) will also be turned OFF.
Then, the DC bus voltage will drop.

In case of the standard wiring, the "n" display will appear on the inverter unit
side, the motor will become free-run, and the FAULT contact output signal on the
inverter unit side (between FR1 and FR2) will also become OFF. Then, the DC
bus voltage will be lost, the control power on the inverter unit side will stop, and
displays will disappear.

The condition of item 4 above will be maintained until the RESET signal is turned
ON or power is once turned OFF and then reapplied. The "n" display on the in-
verter unit side will be reset simultaneously with resetting fault on the converter
unit side. Note, however, that if the RUN input signal to the inverter unit is ON,
resetting is impossible. Turn OFF the RUN input signal to the inverter unit to
make resetting possible.

Power ON

Converter ON
Input Signal

DC Bus Voltage

FR Contact
Output Signal
of Converter

‘Close ! Close

RDY Lamp

Protection
Circuit Action
(TR, ROH, FAN)

Flashing Flashing ; \ Flashing

Converter
Reset

IP Lamp

blose f

Converter
Unit Side

" nverter |
Unit Side

Alarm "n"

(Operation

Imporssible)

Alarm "L"

FR Contact
Output Signal

Close Close Close

of Inverter

Figure 4.12 - Input and Output Signal Timing of Converter Unit UAZ3275
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4.3

4.3.1

4.3.2

Wiring Drive

ATTENTION: Only qualified electrical personnel familiar with the con-
struction and operation of this equipment and the hazards involved
should install, operate, or service the equipment. Read and
understand this instruction manual and other applicable instruction
manuals in their entirety before proceeding. Failure to observe this
precaution could result in severe bodily injury or loss of life.

ATTENTION: The user is responsible for conforming with all the ap-
plicable local, national and international codes. Wiring practices,
grounding, disconnects, and overcurrent protection are of particular
importance. Failure to observe this precaution could result in severe
bodily injury or loss of life.

ATTENTION: Do not use a megger to perform continuity checks in
the drive equipment. Failure to observe this precaution could result in
damage to, or destruction of, the equipment.

Input Power Requirements

Verify that input power to the VZ3000 drive corresponds to the drive's nameplate
voltage and frequency, and that the plant power supply has a sufficient capacity to
support the input current requirements of the drive.

ATTENTION: If the power supply connected does not meet the input
line voltage requirements, incorrect voltage is applied, causing an
IET. Failure to observe this precaution could result in damage to, or
destruction of, the drive.

Provide a transformer between the plant power supply and the drive if the correct in-
put line voltage is not available. (Note that cooling fan motors are for 200 V class.)

Connect the drive to a power source of a short-circuit current less than (or equal to)
5,000A.

Grounding Drive

ATTENTION: The user is responsible to meet all code requirements
with respect to grounding all equipment. Failure to observe this
precaution could result in severe bodily injury or loss of life.

Connect an adequate equipment grounding conductor or bonding jumper to motor
frame, remote operator's control station (if used), input power transformer (if used),
and drive enclosure. Run this conductor or jumper unbroken to grounding electrode
conductor (earth ground).

Wiring Drive
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4.3.3 Power Wiring

Size and select input and output power wire according to all applicable codes in
consideration of cable type, wiring method, wiring distance, and current and voltage
to be applied. Refer to Tables 4.10 and 4.11 for wire size for power wiring.

ATTENTION: Motor leads U, V, and W must be connected to

terminals 601 (U), 602 (V), and 603 (W) respectively. Do not change
motor rotation direction by changing wiring, but by using parameters.
Failure to observe these precautions could result in damage to, or de-
struction of, this equipment.

Connect motor leads U, V, and W to terminals 601 (U), 602 (V), and 603 (W), respec-
tively, as shown in Figures 4.14 to 4.16.

Important: Normal operation of the motor could not be obtained unless the mark of
each motor lead corresponds to the mark of the connected terminal.

Use a copper wire, which temperature rating is 60/75 °C, by all means.

4.3.4 Control and Signal Wiring

Use the following procedure to install control and signal wiring.

1. Be sure all control and signal wiring is isolated from power wiring. Current in
power circuits can induce voltages in signal wiring.

2. Run signal wiring in a separate steel conduit (steel or flexible armored steel).
Dedicated conduit is preferable.

3. Do not route signal wiring through junction or terminal boxes that contain control
wiring.

4. Control wiring and PG wiring must intersect power wiring at an angle of 90 de-
gree.

5. Do not route signal wiring near devices generating magnetic fields externally.

6. Do not extend the pulse encoder cable longer than 200 meters (660 feet).
When a longer cable is used, special consideration is required such as use of
dedicated metal conduit, to reduce influence of noise.

4.3.5 Basic Wiring Diagrams

The standard factory setting of the drive is for speed control. Figures 4.14 to 4.16
show the basic wiring diagrams for the speed control. Figure 4.14 shows the basic
wiring diagram for unitized type drives and Figure 4.15 for separate type drives
except the drive containing inverter unit UVZ3255 and converter unit UAZ3275. The
drive using the combination of inverter unit UVZ3255 and converter unit UAZ3275 is
shown in Figure 4.16. If you need to change the setting (control), see the separate
instruction manuals for the VZ3000/VZ3000G terminal software VZterm for Windows,
Original Version (IM 32027) and/or for the VZ3000/VZ3000G operator's terminal
OPCU-2 (IM 32021).
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4.4 Notes on Wiring

ATTENTION: Only qualified electrical personnel familiar with the con-
struction and operation of this equipment and the hazards involved
should install, adjust, operate, or service the equipment. Read and un-
derstand this manual and other applicable instruction manuals in their
entirety before proceeding. Failure to observe this precaution could
result in severe bodily injury or loss of life.

ATTENTION: The user is responsible for conforming with all the ap-
plicable local, national and international codes. Wiring practices,
grounding, disconnects, and overcurrent protection are of particular
importance. Failure to observe this precaution could result in severe
bodily injury or loss of life.

ATTENTION: Do not use a megger to perform continuity checks in
the drive equipment. Failure to observe this precaution could result in
damage to, or destruction of, the equipment.

The typical values of input power capacities are shown in Tables 9.5 and 9.6.
Note, however, that the input power required varies depending on the input
impedance. Provide an input power system with less voltage fluctuation so the
voltage does not become below the specified value at the terminals 181 (R), 182
(S), and 183 (T) even at overload requiring instantaneously large power. Some
VZ3000 drives require AC reactors to be installed in the AC input power line to
converters (refer to Figures 4.14 to 4.16). When input power capacity exceeds
1000 kVA, be sure to provide an AC reactor for the AC input power. See Table 9.8
or 9.9 for selection of AC reactors.

No circuit breaker is built in VZ3000 drive. Be sure to provide adequate circuit
breakers in input power lines as shown in Figures 4.14 to 4.16. Select circuit
breakers (1NFB and 2NFB) from Table 4.8 or 4.9. If you use an earth leakage
breaker, select the one provided with adequate measures against radio
frequency.

Provide also a magnetic contactor selected in reference to Table 4.8 or 4.9, if
required.

Table 4.8 - Selection of Circuit Breakers for 200 V Motors

Motor (kW) 075|115 |22 |37 |55 |75 | 11 |15 |22 |30 |37 |45 | 55 | 75
Circuit Breaker | 1NFB 10 20 30 50 75 100 | 100 [150 | 175 | 200 | 250 | 350
Rating (A) 2NFB - 3 10

Table 4.9 - Selection of Circuit Breakers for 400 V Motors
Motor (kW) 15 2.2 3.7 55 7.5 11 15 18.5 22 30 37
Circuit Breaker | 1NFB 10 20 30 50 60 75 100 100
Rating (A) ONFB 3
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Connect controller output terminals 601 (U), 602 (V) and 603 (W) to the motor
lead terminals U, V and W, respectively. (In case of inverter unit UVZ3275, drive
output terminals U, Us, V, Vs, W and Ws must be connected to motor lead ter-
minals U,, U,, V,, V,, W, and W,, respectively.) Incorrect connection may cause
improper operation.

Be sure to connect motor grounding terminal, G (E) to drive grounding terminal,
G (E) for single point grounding.

Insert appropriate thermal relays into the drive output lines, 601 (U), 602 (V)
and 603 (W). Select the capacities of the thermal relays base on the rated
current shown in Tables 9.1 through 9.4.

Completely isolate signal wiring (speed reference and others), pulse encoder
cable and communication cable from power wiring. Do not run them in the
same conduit. It is prohibited to wire the power line in parallel with signal or
pulse encoder line.

Make signal wiring (such as speed reference) as short as possible. When a
longer wire is necessary, isolate signal by using an isolation amplifier.

Be sure to provide magnetic contactor, relay, solenoid valve, and
electromagnetic brake around VZ3000 drive with a noise-suppression device
to prevent noise interference. Use a CR filter (surge suppressor) for an AC
operation circuit, and a counter-parallel diode for a DC operation circuit.

When an external regenerative resistor is used, a resistor overheat protection kit
(optional) to meet the used external resistor must be used. For wiring, refer to
Figures 4.14 to 4.16.

10. When wiring is finished, check that all wiring has been connected correctly.
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4.5 Wire Size

1. Wire size for the power wiring is shown in Tables 4.10 and 4.11. When you se-
lect the wire, take account of temperature rise and voltage drop caused by wire
type, wiring method and/or wiring distance. Regarding the power wiring, use a
copper wire, which temperature rating is 60/75 °C, by all means.

Table 4.10 - Wire Size (in Square Millimeters) for Power Wiring of 200 V Motors

Terminal —Motor(kW) | 0.75| 15| 2.2 3.7 5.5 75 | 11| 15| 22| 30|37 |45 | 55 | 75
181 (R), 182(S), 183(T)| 2 | 35| 3.5 35 55 8 14| 22| 30| 60| 100| 150| 150| 200
147 (P), 145 (N) 2 | 35| 35 3.5 55 8 14| 22| 30| 60| 100| 150| 150| 200
147 (P), B1, B2 (PB) 2 | 35| 35 35 55 8 14| 22| 30| 60| 100| 150| 150| 200
601 (U), 602 (V), 603 (W)| 2 | 35| 35| 3.5(5.5)@| 55(8)@| 8(14)@| 14| 22| 30| 60| 100| 150 150| 100
Us, Vs, Ws - - - - - - - - - - - - - 100
G (E) 2 2| 2 35 55 55 14| 14| 14| 22| 22| 38| 38| 38
Motor Cooling Fan - 2 2 2 2 2 21 2 2] 2 2 2 2 2

" Change wire size for wiring to B1 and B2 (PB) based on used capacity of regenerative resistor. Use a wire of 5.5 square millimeters
for jumpering between terminals 147 (P) and B1 of converter unit UAZ3237.
@ Values in parentheses show wire size for servo motors.

Table 4.11 - Wire Size (in Square Millimeters) for Power Wiring of 400 V Motors

M 15| 22| 37| 55 7.5 1 15 | 185 22 | 30 | 37
181 (R), 182(S), 183(T)| 2 | 35| 35| 35 35 5.5 8 14| 14| 22| 30
147 (P), 145 (N) 2 | 85| 35| 35 55 5.5 8 14| 14| 22| 30
147 (P), B1, B2 (PB) 2 | 35| 35| 35 5.5 55 8 14| 14| 22| 30
601 (U), 602 (V),603 (W)| 2 | 35| 35| 35 [35(550®@ 5518 @ 814 @ 14| 14| 22| 30
G (E) 2 2 2 35 5.5 55 8 14| 14| 14| 14
Motor Cooling Fan 2 2 2 2 2 2 2 2 2 2 2

(1)
2

Change wire size for wiring to B1 and B2 (PB) based on used capacity of regenerative resistor.
Values in parentheses show wire size for servo motors.

2. Use twisted pair wire of 0.2 to 0.5 square millimeters (#24 AWG to #20 AWG) for
speed reference and sequence signals that are connected to connector CN2 for
control signals.

3. Use a dedicated cable for connection of pulse encoder as shown in Table 4.14.
The details of the each cable are shown in Table 9.7.

4. Use a dedicated cable for connection of host computer or VZ3000/VZ3000G
operator's terminal OPCU-2 as shown in Figure 9.1.

5. Terminal sizes of drives are shown in Tables 4.12 and 4.13.

Table 4.12 - Terminal Size of 200-230 VAC/380-460 VAC Common Type Units

Unit | UVZC3001 UVZC3007 | UAZ3022(-A) | UAZ3030(-A) | UAZ3037(-A)
Terminal UVZC3003 UVZ3022 UVZ3030 UVZ3037
181 (R), 182 (S), 183 (T) M4 M6
147 (P), 145 (N), B1, B2
601( ), 602 (V), 603 (W)
G(E)
FR1, FR2, +VC, OVC, RDY, IP M3.5
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Table 4.13 - Terminal Size of 200-230 VAC Dedicated Type Units

Unit | UVZC3201 uvzCc3207 UAZ3222(-A) UAZ3237(-A) " UAZ3275 ¥
UvzC3202 uvz3222 UvZ3230 Uvz3255

Terminal uUvzC3203 uvz3237 uvz3275
181 (R), 182 (S), 183 (T) M4 M6 M10 M10
147 (P), 145 (N), B1, B2 (PB)
601 (U), 602 (V), 603 (W)
G (E)
FR1, FR2, +VC, OVC, RDY, IP M3.5

(1) The terminal size for G(E) is M6, and for B1 is M4.
(2) The terminal size for U, V, W, Us, Vs, Ws and G (E) is M8, and for PB is M6.

6. Tightening torques of drives are shown in Table 4-14 and Table 4-15.

Table 4-14 - Tightening Torque of 200-230 VAC / 380-460 VAC Common Type Units

Torque: N-m (Ib-in)

Unit

Main Circuit
Terminal Block

Control Circuit
Terminal Block

Terminal Block of the
Overheat Fault Output
for Built-in Resistor

UvzC3001, UvZC3003,
UvzC3007

14 (12.1)

1.0(8.6)

0.5(4.4)

UAZ3022-A,
UAZ3030-A,
UAZ3037-A

2.9 (26.0)

1.0 (8.6)

0.5 (4.4)

UVZ3022, UVZ3030,
UVZ3037

2.9 (26.0)

1.0 (8.6)

Table 4-15 - Tightening Torque of 200-230 VAC Dedicated Type Units

Torque: N-m (lb-in)

Unit

Main Circuit
Terminal Block

Control Circuit
Terminal Block

Terminal Block of the
Overheat Fault Output
for Built-in Resistor

UVvZ3237, UVZ3255,
uvZ3275

UVZC3201, UVZC3202, 1.2(10.4) 1.0 (8.6) 0.5 (4.4)
UVZC3203

UVZC3207 4 (12.1) 1.0 (8.6) 0.5 (4.4)
UAZ3222-A 9(26.0 1.0 (8.6) 0.5 (4.4)
UAZ3237-A - 1.0 (8.6) 0.5 (4.4)
UVZ3222 2.9 (26.0) 1.0 (8.6) -
UAZ3275, UVZ3230, - 1.0 (8.6) -
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4.6

Connecting Pulse Encoder

Figure 4.12 shows connection between a VZ3000 drive and a pulse encoder (PG).
For this connection, use an appropriate pulse encoder (PG) cable as shown in Table
4.14. For more information on the PG cables, refer to Table 9.7.

Maximum cable length of a pulse encoder (PG) cable is 200 meters (660 feet).

A longer cable has a larger effect of noise. Therefore, take adequate noise
suppressing measures, such as use of dedicated duct for pulse encoder cable,
when you use a longer cable length.

Table 4.16 - Pulse Encoder (PG) Cable Selection

Applicable Pulse Encoder Model MB-B5026 (" MB-B5024
(PG) Cable MB-B5027 @) MB-B5025 (@)
Connection Refer to Table 9.7. | Refer to Table 9.7.
Motor 200 V Standard Motor 3.7 kW to 75 kW 1.5 kW to 2.2 kW
Servo Motor 30 to 55 kW 0.75 kw to 22kW
400 V Standard Motor - 1.5 kW to 75 kW
Servo Motor 30 to 55 kW 0.75 kW to 22 kW

M This cable has connectors at its both ends.
@) This cable has connector at motor end only.

VZ3000

Connector for
PG Input Signals (CN1)

PG Cable

PG Connector

Motor

Figure 4.13 - Connection between a VZ3000 Drive and a Pulse Encoder (PG)
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Transformer <2 gir:;:aukitter -1
400V/200V ONFB
Circuit Electro- 7>
Breaker magnetic
1N|:B Fuse Contactor ~ AC E‘ﬁ"mr Ui Vi
< |
1> Circuit breakers (1NFB and 2NFB) must be installed in the AC Tt <8 <| ? /W\ yCooling Fan
input power line. See Table 4.8 or 4.9 for selection. 200/230 VAC ‘Mandatory = il 601 (U) r
460 VA :
2> If you use a 400 V motor, a transformer must be provided for its 380/ ?-?—10‘% —.’\IE&chrSir;Ch: — I I (W\ 602 (V) m
cooling fan motor, because a 400 V motor (a center fan cooled 50/60 Hz :Protection' _ — I [YY\ 603 (W) m
motor) uses a 200 V fan. R : — IN: Eaul External A
ault i
3> When you desire to use the power regeneration function, mount a Output E:ggg:ag‘? lel?yge< 5
regenerative resistor and an electromagnetic contactor M outside Transformer (Contact) 147 (P) Motor
of the VZ3000 controller. Remove the jumper between 147 (P) 400V/200V (100V) FR2 B1 a + -
and B1 and connect the resistor between 147 (P) and B2. N/C{ Y
For the externally mounted regenerative resistor, install a resistor B2 NnoL | d
overheat protection kit (see Section 9.8), and provide a sequence 9 > Circuit Breaker 145 (N) o=
circuit to open the electromagnetic contactor M with the contact 3NFB Resistor
signal from the resistor overheat protection kit. Select an adequate Overheat
capacity of the electromagnetic contactor M with reference to the Protection
circuit breaker ratings shown in Table 4.8 or 4.9. . Kit <4
When the built-in regenerative resistor is used, refer to Section a b ¢ d ROH o
7.18.2. BREE R ( )
. . . s * ' CONTROL SIGNAL PG INPUT
4> The type of the resistor overheat protection kit to be used (CN2) (CN1) ?,
depends on the used resistor (see Figures 9.8 and 9.9). 25| sQsv R R REEE
%‘* 1<°] | Co P
5> In case external regenerative resistors are used, use protection ROH RD Overheat Fault of L750 +12v1 PA |1 — ! — PA
by means of voltage detection of resistor in order to eliminate f 4 & Regenerative Resistor 24| sqov pa [l L L PA/
overheat of regenerative resistor to be caused due to short circuit START M l 45l ot PB ? Lo P PB
of regenerative resistor, in addition to the resistor overheat 10 STOP L ROH Run 0 — Do \ Do
protection kit described in ltem 3 above. Use the following setting > »—oL ) o 14/ sQI-R PB/ (13| — p PB/ | | pg
level: M B Pz |5/ H—— | R PZ
Setting Level =/ 2 x AC Input Voltage (Vrms) x 0.9 x 0.867 | pz/ |15 R pz/
x2/3x1/n ¢ R — so1l7 o P -
= 0.736 x AC Input Voltage (Vrms) x 1/n, - L] T
. . 39| sqov SP2 (17 — SP2 | |
where 2/3 : The detection level should be 2/3 of the minimum Motor P % — b yP
bus voltage. T1—> (9] MOH MT1 9] — MT1 || Therm-
] . . Thermal T4 - L istor
n : Number of resistors connected in series. Switch > 144 sqov MT2 |19 - P MT2 | |
Recommended voltage relay: Model SDV-FH of OMRON. FWDl Q - || +12VI (10 — +12vl
- 1 — 12VI
6> Correct connector pin number and correct connection to the controller must be selected from Table 9.7 for pulse encoder (PG) cable. For wiring PG, use a5 eed [V +12vii20 Do P *
dedicated cable shown in Table 9.7. % of REV y 27|ov +S |8 - ‘ - 8
o 26| . . 12VI
7> If you use a three-phase cooling fan, use three wires for connection, and verify that the cooling fan rotates to the direction of air-inhaling. ﬂ B "\‘; ;szl % Do P +PGs
8> For the UL/IEC/C-UL listed units, install UL listed fuses shown in Table 9.10 in the AC input power lines. 27 ov ovi e \ . ovi | Lpa
9> Install a circuit breaker (3NFB) or a fuse in the sequence circuit. 2 kilo-ohms 1 PG5 |4 PG5
1 Il - Y L
10> If you do not use the START/STOP push button, short the STOP button, and use normally open contact of ON-delay timer in place of the START button so that | ovi 14 T P . ovi
the ON-delay timer will be activated and the contact in place of the START button will be turned OFF after the elemectromagnetic contactor M closed and its PG5 2| — PG5
auxiliary contact closed. (Because continuous powering is restricted depending on timers, the timer should be selected carefully.) ovi |12 — ovi
11> Because AC reactor can restrain harmonic current of power supply, it is recommended to install an AC reactor in the AC input power line to the converter. 1G] S e P SH ||
T1 T1 Motor
The wiring diagram shown in this figure is for speed control which is the initial factory setting of the VZ3000 controller. If you need to change control, refer to the Thermal
separate instruction manuals for the VZ3000/VZ3000G terminal software VZterm for Windows, Original Version (IM 32027) and/or for the VZ3000/VZ3000G operator's T4 <~— T4 S"é“%
terminal OPCU-2 (IM 32021). G (E)

Figure 4.14 - Basic Wiring Diagram for Unitized Type Units UVZC3001 to UVZC3007 and UVZC3201 to UVZC3207 (for Speed Control)

4-22 VZ3000 200-230 VAC/380-460 VAC Common Type and 200-230 VAC Dedicated Type Drive, Hardware Reference



Transformer Bcri;gzgr
1> Circuit breakers (1NFB and 2NFB) must be installed in the AC input 400V/§00V oNFB
power line. See Table 4-8 or 4-9 for selection. < <1
2> If you use a 400 V motor, a transformer must be provided for its
cooling fan motor, because a 400 V motor (a center fan cooled
motor) uses a 200 V fan. c d
t 1
3> When you desire to use the power regeneration function, mount a
regenerative resistor and an electromagnetic contactor M outside of % L{ }J Voltage Relay <5
the VZ3000 controller. + N/C N/O -
To use the built-in regenerative resistor, jumper between 147 (P) a NC b Resistor Overheat
and B1 and open B2. When an external regenerative resistor is toi Oj Protection Kit < 4
used, connect the resistor between 147 (P) and B2, and open B1. .
. i . 5 External Regenerative
For the regenerative resistor mounted outside, install a resistor [ F——1 1——""" Resistor <3
overheat protection kit (see Section 9.8), and provide a sequence T
circuit to open the electromagnetic contactor with the contact signal Circuit Electro- AC 7>
from the resistor overheat protection kit. Select an adequate Breaker magnetic = ctor O
- p . 1NFB Fuse Contactor V1
capacity of the electromagnetic contactor with reference to the <8
Shes f - <9 <3 B2 —
circuit breaker ratings shown in Table 4.8 or 4.9. EEEE \ .
iMandatory! || 181 (R) B1 601 (U Cooling Fan
When the built-in regenerative resistor is used, refer to Section gggﬁgg zﬁg ' a?lEacory: — I )
7.18.2. SOVAC | . Brmeh | | M 182 (S) 147 (P) 147 602 (V)
4> The type of the resistor overheat protection kit to be used depends 50/60 Hz — Pr(:;trgcl:ltliton: . — | ! ALl 183 (T) 145 (N) 145 (N) 603 (W) O
on the used resistor (see Figures 9.8 and 9.9). e ' M
i . i +VC VC
5> In case external regenerative resistors are used, use protection by ¥ ? Fault
means of voltage detection of resistor in order to eliminate overheat ove ove Output
of regenerative resistor to be caused due to short circuit of Transformer Converter RDY Inverter % (Contact) Motor
regenerative resistor, in addition to the resistor overheat protection 400V/200V (100V) RDY
kit. Use the folloiwing setting level: P P
Setting elevel 5/ 2 x AC Input Voltage (Vrms) x 0.9 x 0.867 x 2/3 x 1/n Circuit Breaker 3NFB
=0.736 x AC Input Voltage (Vrms) x 1/n, 10> &%’g“o'- SIGNAL PG "(%T) U S
STV E
where 2/3 : The detection level should be 2/3 of the minimum bus bs) SQ+V pa 1] L P PA
voltage. a b c d ROH L 2 Sh — | 3
n : Number of resistors connected in series. R 0| +12VI PA/ 11— P PAI
Recommended voltage relay: Model SDV-FH of OMRON. 1 ? ' | 24 sQov PBI3 ; PB
6> Correct connector pin number and correct connection to the Run A9 ovi PB/113 : P PB/ -PG
controller must be selected from Table 9.7 for pulse encoder (PG) ROH RD ( 1 o 14| sQI-R PZ|5] T T PZ
cable. For wiring PG, use a dedicated cable shown in Table 9.7. |4 %) Overheat Fault PZ/ [15HH—— ; PZ/
A START of Regenerative — — C gy P
7> If you use a three-phase cooling fan, use three wires for connection, STOP ROH M Resistor || SP1| 7 ; SP1
and verify that the cooling fan rotates to the direction of air-inhaling. " 1 SP2 (17 — P SP2 ||
> 6—O0 > — — : : :
8> For converter unit UAZ3237, install an AC reactor in the AC input P 39 sQov MT1 (91— : MT1 | | Therm-
power line. Be_ce_luse AC reactor can restl:ain harmonic current of Th'\ent?n:‘;: T1—> 19| MOH MT2 [19) P MT2 | | istor
power supply, it is also recommended to install an AC reactor in AC M %‘ Switch T4 > 14| sQov +12v1 [1oH—— : i
input power line for other converters. — — | :
. . . . FWD | a +12VI |20 — P +12Vi
9> For the UL/IEC/C-UL listed units, install UL listed fuses shown in 1_ v +S ; L : +s
Table 9.10 in the AC input power lines. Speed L+ = Lo :
- . - Ret | REV 27| ov +12vipg——— o~ 12Vl
10> Install a circuit breaker (3NFB) or a fuse in the sequence circuit. o bs| v PGS 6| : : PG5
11> If you do not use the START/STOP push button, short the STOP T ° ) 2| IN1 oVl 16 e : ovi | PG
button, and use the normally open contact of the ON-delay timer in y b7l ov PG5/ 4| S L PG5
place of the START button so that the ON-delay timer will be 2 kilo-ohms R = = :
activated and the contact in place of theSTART button will be turned || ovI{t4r T o~ ovi
OFF after the electromagnetic contactor M closed and its auxiliary PG5 |2 — ] PG5
contact closed. (Because continuous powering is restricted G (E) — ovI 1 L oVl
depending on timers, the timer should be selected carefully.) E* [ TP o sh
The wiring diagram shown in this figure is for speed control which is the T TH< 1P T1 .'}.",?‘OT
P . ermal
initial factory setting of the VZ3000 controller. If you need to change @ T4 < T4 Switch
control, refer to the separate instruction manuals for the VZ3000/VZ3000G G (E) G (E)
terminal software VZterm for Windows, Original Version (IM 32027) and/or \D hd
for the VZ3000/VZ3000G operator's terminal OPCU-2 (IM 32021).

Figure 4.15 - Basic Wiring Diagram for Separate Type Inverter Units UVZ3022 to UVZ3037 and UVZ3222 to UVZ3237 and Converter Units UAZ3022(-A) to UAZ3037(-A) and UAZ3222(-A) to UAZ3237(-A) (for Speed Control)
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Circuit

Breaker
2NFB
<1
a NO b Resistor Overheat
‘Loi/ Qj Protection Kit <3
______ External Regenerative
L :______:T Resistor <2
Circuit ICB Electrtt>_-
Breaker Circuit e AC
ontactor
1NFB Breaker Fuse M Reactor U1 V1 W1
_________ <1 <7 <7 <7 <5 PB P
‘Mandatroy, — | | M Cooling Fan
—_—
200230 VAS e = L Lime o
+/-10% : %’ﬁzl‘in ; | ] 0 182(S) 147 (P) ( > 147 602 (V)
; . — ||
50/60 Hz 4’—3?[9t_egti_qr1 |1 183 (T) 145 (N) o= 145 (N) 603 (W) O
e +C FR1
ove O Fault
Converter OVC  Inverter T %‘gﬁt‘:ﬂ) Motor
FR2
1> Circuit breakers (1NFB and 2NFB) must be installed in the AC input power line. See Table 4.8 or 4.9 for selection. RDY RDY
2> When you desire to use a regenerative resistor mounted outside of the VZ3000 controller, remove the three white leads P IP
of the built-in resistor from terminal PB, apply insulation tape to the ends of the leads, and connect the external FR +<—a
regenerative resistor between 147 (P) and PB. _ 4_()1 ROH | b . CN15 \
For the regenerative resistor mounted outside, install a resistor overheat protection kit (see Section 9.8). coFg‘ﬁ't'tth"p"d: C?\JNTROL SIGNAL PG INPUT v
3> The type of the resistor overheat protection kit to be used depends on the used resistor (see Figures 9.8 and 9.9). (Contact) 2 Nl P
< CONVON O—" 25 SQ+v PA [1 : PA
4> Correct connector pin number and correct connection to the controller must be selected from Table 9.7 for pulse encoder FR Converter ON L i — :
(PG) cable. For wiring PG, use a dedicated cable shown in Table 9.7. 50| +12VI PA/ 111 P PA/
: PB
5> Install an AC reactor in the AC input power line to the converter unit. l i—: i‘c,)lov ::/ & : ey
13| ;
6> Invearter unit UVZ3275 has six output lines. Use the following wiring method for connection of these output lines. Run o 4 saR pz 5! P Pz ~PG
14 SGl- 5] :
PZ/|15 p : PZ/
l Ui ] - :
601 (U) I | SP1|7] 3 SP1
V1 : SP2
602 (V) || SP2|17] P i
I w1 39| SQOV MT1 |9 : MT1 | | Therm-
603 (W) Motor ¢y ,YP L 1d moH T2 19 1 w2 | | istor
I v2 Thermal — = P: A
Us T Switch T4 =Y—1-ad sqov +12vi |10 ‘ 2V
v2 B 20) ; 12VI
Vs FWD| q - || +12VI |20] P +
Ws I w2 1] +V +S (8| : +S
Speed :
F;‘ef EV 27| OV +12VI [18] P +12VI
Inverter Unit Motor having two © 26 -V PG5|6] : PGS
uvz3275 same windings ﬂ o 12| IN1 oVl |16 b ovi | -PG
= 127 oV PG5 | 4| : PG5
7> Itis recommended to install an ICB circuit breaker described in Section 9.5, fuses shown in Table 9.10 and elecctromagnetic 2 kilo-ohms 1 ovi |14 : ovi
contactors in the AC input power line. G (E) — oGS | P oos
8> Ground fault detection element must be installed outside of the controller. Refer to Section 4.1.7. N ovi [i2H——— s ovI
1| ',.,' ,,,,,,,, '\ .
The wiring diagram shown in this figure is for speed control which is the initial factory setting of the VZ3000 controller. If you G| p SH |
need to change control, refer to the separate instruction manuals for the VZ3000/VZ3000G terminal software VZterm for Windows, Tl < T1 !\r"r?tor I
Original Version (IM 32027) and/or for the VZ3000/VZ3000G operator's terminal OPCU-2 (IM 32021). T4 Ta SW?{ET
G (E) G (E)

\]J

Figure 4.16 - Basic Wiring Diagram for Separate Type Inverter Unit UVZ3255 and UVZ3275 and Converter Unit UAZ3275 (for Speed Control)
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CHAPTER 5
Starting and Adjusting Drive

This chapter provides detailed procedure for starting up the VZ3000 drive and infor-
mation on the basic adjustment.

ATTENTION: Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved
should install, adjust, operate, or service the equipment. Read and un-
derstand this manual and other applicable instruction manuals in their
entirety before proceeding. Failure to observe this precaution could
result in severe bodily injury or loss of life.

ATTENTION: DC bus capacitors retain hazardous voltages after input
power has been disconnected. After disconnecting input power, wait
for a while for the DC bus capacitors to discharge and then check the
voltage with a voltmeter at faceplate terminals 147 (P) and 145 (N) to
ensure the DC bus capacitors are discharged before touching any
internal components. Failure to observe this precaution could result in
severe bodily injury or loss of life.

ATTENTION: Following procedures require that power is applied to
the controller. Use one hand to hold tools or test probes. Keep your
other hand behind you and be sure that you are insulated from the floor
and all other structures. A backup technician must be in line of sight
when this work is being performed, to assist in case of emergency.
Failure to observe this precaution could result in severe bodily injury or
loss of life.

ATTENTION: Be sure that the input disconnect (breaker) is in the cor-
rect position of ON or OFF depending on the work to be performed.
Failure to observe this precaution could result in severe bodily injury or
loss of life.

5.1 Checking before Start-up

Be sure to check the following before power is applied to the VZ3000 drive.
1. Both the controller and the motor are grounded.
2. No terminals and connectors are loose, or mis-connected.

3. No foreign materials such as screws and/or wire fragments are left inside the
equipment.

4. There is no short circuit with regard to the terminals 181 (R), 182 (S), 183 (T),
601 (U), 602 (V), 603 (W), and G (E), or no ground fault with regard to these
terminals except G (E).
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5. Regenerative resistor is connected properly.

Connect regenerative resistors to converter units other than model UAZ3275 as
follows:

e When the built-in regenerative resistor is used:
Jumper terminals 147 (P) and B1, and open B2.
Important: When you use the built-in regenerative resistor, refer to Section
7.18.2 and verify that it is properly connected for the application.
e When an external regenerative resistor is used:

Remove the jumper between 147 (P) and B1, connect the external resistor
between 147 (P) and B2, and open B1.

Connection of a regenerative resistor to converter unit UAZ3275 is performed as
follows:

e When the built-in regenerative resistor is used:
Connect three white leads of the built-in regenerative resistor to terminal PB.
e When an external regenerative resistor is used:

Remove three white leads of the built-in regenerative resistor from
terminal PB, apply insulation tape to the ends of the leads, and connect the
external regenerative resistor between terminals 147 (P) and PB.

6. External sequence circuit operates normally.

5-2
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5.2

5.2.1

Operation Steps

The following shows start-up procedure when VZ3000 drive is set up with the basic
speed control parameters and is connected according to the basic wiring diagram
shown in Figure 4.14, 4.15 or 4.16. If you operate the drive for the first time, perform
start-up with motor uncoupled from machine and check operation of the drive,
references, operation sequence, rotating speed and rotation direction of motor.

To monitor or to set Application Parameters, a host computer or an VZ3000/VZ3000G
operator's terminal OPCU-2 is required. For the details, refer to the instruction
manuals for the VZ3000/VZ3000G terminal software VZterm for Windows, Original
Version (IM 32027) and the VZ3000/VZ3000G operator's terminal OPCU-2 (IM
32021).

Start-up with Host Computer

This section describes start-up procedure by using the dedicated terminal software
VZterm for Windows executed on a host computer. For detailed description and
operation of the terminal software VZterm for Windows and the host computer, refer
to the instruction manual for the VZ3000/VZ3000G terminal software VZterm for Win-
dows, Original Version (IM 32027).

1. Uncouple the motor from the machine (load).

2. Verify that the motor frame is securely connected.
3. Turn the RUN switch OFF.
4

Verify that the P/S and POWER display lamps on the faceplate of the VZ3000
drive are OFF.

5. Wire the VZ3000 drive according to the basic wiring diagram shown in Figure
414,415 or 4.16.

6. Connect the host computer to the drive with a dedicated cable. Use the
RS232C Port on the host computer and the COMM.1 (CN4) Connector on the
drive for the connection.

7. Turn power to the host computer ON and start the software Windows.

8. Turn power to the VZ3000 drive ON, and verify that the P/S and POWER display
lamps on its faceplate are turned ON. In 10 seconds after the POWER and P/S
lamps are turned ON, the RDY lamp on the faceplate will be turned ON.

9. Select the "VZterm for Windows Original" from the group icons displayed on
the host computer screen, and then select the "Monitoring Operation” from the
Program Manager screen as shown in Figure 5.1. (For the detailed
procedure, refer to the instruction manual for the VZ3000/VZ3000G terminal soft-
ware VZterm for Windows, Original Version (IM 32027).) The Monitoring Opera-
tion screen as shown in Figure 5.1 will be displayed.

The COM lamp on the drive faceplate will be turned ON.

Starting and Adjusting Drive
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= Program Manager [~ ]~
Icon Option Window Help

=

Data Monitoring Test Demonstration VZterm Help
Manager Operation Operation Operation

D\_l\_l\_l\_l\_lm

I 0 OO =0 O OO O

Windows Screen

= VZterm - MONITORING OPERATION Il
S EVAWindow Hel
v Monitor
SHEEE Set Reference
Operation Panel

Sotey oriist 0% |

Etll
Flux Ratio Ref 3 12.5 [%]

Torque Ref 0.0 [%]

Speed Ref 0.0 [%]
Analog Ref 5 ~ 0.0 [V]
Analog Ref 4 = 0.0 [V]
Analog Ref 3 = 0.0 [V]

Analog Ref 2 3 0.0 [V]

Analog Ref 1 3 0.0 [V]

Screen for Monitoring Operation

Figure 5.1 - Screen Displayed When Executing Terminal Software VZterm for Windows

10. Verify that the speed potentiometer is set to 0 (CCW).

11. Turn the RUN switch ON. "Motor Run" in the Monitoring Operation screen will be
displayed in dark letters. The RUN lamp on the drive faceplate will be turned
ON.

12. Turn the FWD/REV switch to FWD.

13. To output speed reference, turn the speed potentiometer clockwise (CW) gradu-
ally.
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14.

15.

16.
17.

18.

Check that the motor rotates according to the reference voltage.

Monitor the speed reference and the actual speed by using the monitoring
items on the host computer.

Turn the speed potentiometer gradually to zero (0) to stop the motor. Turn the
FWD/REV switch to REV. Then, repeat the steps 13 and 14 above.

Turn the speed potentiometer gradually to zero (0) to stop the motor.

Turn the RUN switch OFF. The Monitoring Operation screen on the host com-
puter displays "Motor Stop". The RUN lamp on the drive faceplate will be turned
OFF.

Turn power to the VZ3000 drive OFF. In one minute after the POWER lamp on
the drive faceplate is turned OFF, the P/S and COM lamps will also be turned
OFF.

Starting and Adjusting Drive
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5.3

5.3.1

Basic Adjustment

This section describes how to change the set values of the Application Parameters
by using the Monitoring Operation screen on the host computer. For the details of
the Application Parameters, refer to the instruction manual for the VZ3000/VZ3000G
terminal software VZterm for Windows, Original Version (IM 32027). Note that only
the Application Parameters can be modified with the Monitoring Operation screen.
You cannot change other parameters, i.e., Drive Parameters, Motor Parameters and
Control Parameters.

Use the following procedure to change the Application Parameters.
1. Select the "Monitoring Operation” from the VZterm for Windows Original group

window on the host computer.

2. You may leave the RUN switch ON. In such a case, however, exercise extreme
caution for the motor operation.

Select "Parameter List" from the displayed menu.
Select the Application Parameters on the Parameter List/Edit dialog box.

Specify the parameter you desire to change.

S

Enter the desired value to the parameter.

The adjusted value is stored in nonvolatile memory of the controller and will not dis-
appear even if power is disconnected.

The following sections describe adjustment of basic items more in detail.

Adjustment of Analog Inputs

Voltage for rated values of analog input references, such as speed references, en-
tered from analog inputs IN1 to IN5 can be set to any value within a range 2 to
10 V.

The following example shows the procedure to set the rated value (100%) of IN1
reference to 4 V. See Figure 5.2.

1. Perform the steps 1to 4 in Section 5.3.

2. Select IN1 Maximum Voltage from the displayed Application Parameter screen.
3. Enter the example value of 4.00.

The above procedure allows you to perform scaling for IN1, so rated value will be

obtained at reference voltage of 4 V. The same way can be applied to scaling other
analog inputs, IN2 to IN5.
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5.3.2

Reference
%
100 |- .

Enter 100% Voltage
at scaling 1>

- i

_4§ 0 4 Vv
' Voltage of IN1

1> When the Analog References 1 to 5 of the Control Parameter are used as
speed or flux ratio, set the rated value (100%) to 4 V.
If the Analog References 1 to 5 are used as torque, sub-torque, FWD torque
limit or REV torque limit, set the maximum value (the value set by the overload
rated current) to 4 V. Note that the when FWD or REV torque limit is used for
the Analog References 1 to 5, only positive (+) voltage is valid, and any
negative () voltage is limited by 0%.

Figure 5.2 - Scaling of Input Reference

Adjustment of Accel/Decel Time

To obtain smooth acceleration/deceleration as shown in Figure 5.3 against step
change of input speed reference, you must adjust accel/decel time (ramp time). You
can also select an accel/decel curve from among five alternatives listed in Section 7.4.

Speed Ref. (Step Change Input)

Time

Ramp Circuit Output

\ / Time

—
Ramp Ramp Ramp Ramp
Time1 Time2 Time2 Time 1

Figure 5.3 - Accel/Decel Time

1. Select Ramp Time 1 and 2 from the Application Parameter screen. Ramp time
indicates accel/decel time from zero (0) speed to rated speed and vice versa.
The accel/decel slopes are rated speed to ramp time. When torque limit is ap-
plied, accel/decel time will be prolonged accordingly.

2. Set desired ramp time to Ramp Time 1 and 2. The adjustable range is 0.01 to

500 seconds.

Starting and Adjusting Drive
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5.3.3

534

Adjustment of S-curve Time

S-curve accel/decel allows you to make the beginning and end portions of ramp
curve smoother as shown in Figure 5.4, by extending the time to be required to in-
crease the speed from zero (0) to the rated speed or to decrease the speed from the
rated speed to zero (0) by the S-curve Time.

Speed

» Time
S-curve 3 S-curve
1 Time 3 » Time
Linear Ramp Time Linear Ramp Time

Figure 5.4 - S-curve Accel/Decel
Use the following procedure to set the S-curve Time.

1. Select S-curve Time from the Application Parameter screen.

2. Setadesired S-curve Time. The adjustable range is 0.00 to 500.00 seconds. If
you set 0.00, accel/decel will be linear.

The set value must be equal to or smaller than a half of the set value of the
Ramp Time 1 or 2 whichever is shorter.

Adjustment of Speed Loop Gain

Required speed loop gain varies depending on load inertia of machine coupled to
motor and other factors. To attain the best speed control performance, adjust speed
loop gain as required.

When the inertia of the machine coupled to the motor is already known, you can
adjust speed loop gain by selecting the "Speed Regulator Calculation” from the
VZterm for Windows Tuning group window on the host computer. See the instruction
manual for the VZ3000/VZ3000G terminal software VZterm for Windows, Tuning
Version (IM 32028) for the procedure.

If the inertia is unknown or if more precise adjustment is required, adjust the Speed
Amplifier Proportional Gain and the Speed Amplifier Break Point Frequency (Angular
Rate) using the following procedure.

1. Select the Ramp Time 1 and 2 from the Application Parameter screen.

2. Setthe Ramp Time 1 and 2 to 0.01 seconds.

3. Select the S-curve Time from the Application Parameter screen.
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4. Set the S-curve Time to 0.00 seconds.

Set the speed reference to approx. 10% of the motor rated speed by the speed
reference potentiometer and then increase the speed reference stepwise.

6. Observe the waveform of the speed feedback output at Monitor Output 1
(between the pins CN2-7 and CN2-32 of the Control Signal Connector) with an
oscilloscope. See Figures 4.8 and 5.5.

Gain setting too high
/ \ Adequate gain

/ N /l \ 7/

L
~
a/

Speed
~

-
AR

Gain setting too low

\

Time

Figure 5.5 - Step Response of Speed
5.3.4.1 Adjustment of Speed Amplifier Proportional Gain

First, adjust the Speed Amplifier Proportional Gain as follows.

1. Select the Speed Amplifier Break Point Frequency (angular rate) from the Ap-
plication Parameter screen.

2. Set the Speed Amplifier Break Point Frequency (angular rate) to 0.0
radians/second.

3. Select the Speed Loop Amplifier Proportional Gain from the Application
Parameter screen.

4. Select an adequate value for the Speed Loop Amplifier Proportional Gain to
get a smaller overshoot (see Figure 5.5) and quick response, while increasing
speed reference stepwise and observing the waveform.

5. Set the found value.

Important: The speed amplifier proportional gain is not dependent on the setting of
the overload current rating, except for the Control Board of Revision 0.6
or earlier. For the Control Board of Revision 0.6 or earlier, the speed am-
plifier proportional gain must be changed inversely proportionally to the
overload current rating, when the overload current rating is changed.

Starting and Adjusting Drive 5-9




5.3.4.2 Adjustment of Speed Amplifier Break Point Frequency (Angular Rate)

As the next step, adjust the Speed Amplifier Break Point Frequency (angular rate) by
using the following steps.

1. Select the Speed Amplifier Break Point Frequency (angular rate) from the Ap-
plication Parameter screen.

2. Find a suitable value for the Speed Amplifier Break Point Frequency (Angular
Rate) to give a smaller overshoot and a quick response while increasing speed
reference stepwise and observing the waveform (see Figure 5.5).

3. Set the found value.

5.3.5 Adjustment of Torque Limit

The torque limit circuit sets limit values of torque references from torque reference
inputs and speed regulator outputs. The torque limits are set for both of forward and
reverse operation as shown in Figure 5.6. When the torque limit is set to a value ex-
ceeding the set value of the overload current rating, the set value of the torque limit
becomes void, and the set value of the overload current rating will be used as the
torque limit.

Torque Reference Output

FWD Torque Limit |---------

Torque Reference
Input

REV Torque Limit

Figure 5.6 - Torque Limit

Use the following steps to set the torque limit.
1. Select the FWD Torque Limit or the REV Torque Limit from the Application Pa-
rameter screen.

2. Set the desired torque limits for FWD and REV respectively. The adjustable
range is 0 to 300%.
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CHAPTER 6

6.1

Troubleshooting

ATTENTION: Only qualified electrical personnel familiar with the con-
struction and operation of this equipment and the hazards involved
should service this equipment. Read and understand this manual and
other applicable instruction manuals in their entirety before proceed-
ing. Failure to observe this precaution could result in severe bodily in-
jury or loss of life.

ATTENTION: This equipment is at line voltage when AC power is con-
nected to the controller. Whenever power is removed, verify with a
voltmeter at faceplate terminals 147 (P) and 145 (N) that the DC bus
capacitors are discharged before touching any internal components of
the controller. Failure to observe this precaution could result in severe
bodily injury or loss of life.

This chapter describes contents of error codes and actions to correct problems.

Error and Alarm

When an error or alarm condition is detected, the seven-segment LED (MONITOR
LED) on the faceplate of the VZ3000 drive displays a letter code as listed in Tables 6.1
through 6.3, the display flashing or continuously lighting depending on the error or
alarm condition detected.

Detailed contents of error and alarm conditions will be displayed on the host
computer or on the VZ3000/VZ3000G operator's terminal OPCU-2 connected to
the VZ3000 drive. If you desire to know detailed contents of error and/or alarm
conditions based on displayed letter codes, refer to Tables 6.1 to 6.3. To obtain
details of error and/or alarm conditions from the host computer, use to the help of the
host computer.

1) Displaying Method of Letter Codes

When an error occurs, the corresponding error code flashes. When multiple er-
rors are detected at a time, the LED display flashes and the error codes for the
detected errors will be scrolled one after another.

When an alarm condition is detected, the corresponding alarm code flashes.
When multiple alarm conditions occur at a time, the LED display flashes and the
corresponding alarm codes will be displayed one after another.

If both error and alarm condition occur at a time, only the error code is displayed
in the manner as described above.

Continuous display of error code without flashing shows fatal fault of the Control
Board as listed in Table 6.3.

Troubleshooting
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2)

Turning Power OFF and Display

Inverter units of VZ3000 drives produce their control power from DC bus volt-
age.

Turning OFF AC input power will raise instantaneous AC power dip or loss. |If
such power OFF condition continues further, DC bus voltage will go down, and
when DC bus voltage becomes lower than the bus low voltage detection level,
Bus Low Voltage error will occur and will be maintained. If this condition is held
further, the control power of the inverter unit will be lost and the error display will
disappear.

Be careful that in case of the above-mentioned error, the control power
continues maintained and the error is maintained if the power is reapplied before
the control power has been lost. Therefore, when AC input power is turned OFF,
be sure to reapply the power after verifying the "P/S" LED on the inverter unit has

been turned OFF.

Table 6.1 - Error Codes (Flashing on MONITOR LED)

No. Code|Type of Error Possible Cause Items to be Inspected Action
10 ,‘_',’ Motor 1. Motor thermal switch was | 1. Overload operation cycle. . Reduce operation load
Overheat/ closed. . Motor ambient tempera- rate to 100% or less.
Overload 2. Electronic thermal over- ture (must be lower than . Cool down ambient tem-
load of either one of the 40 degree C (104 degree perature.
following was activated: F)). . Repair motor cooling fan.
150% for 60 sec or longer| 3. Motor's cooling fan. . Change the PWM carrier
200% for 26 sec or longer| 4. PWM carrier frequency frequency to the standard
300% for 10 sec or longer. was increased. value.
3. No sequence input power| 5. Sequence input power. . Provide appropriate se-
is available. quence input power.
1111 |Option Board | Option board failure. . See instruction manual of
Failure the option board.
12| 2 |Power Ele- Overcurrent or overheat of . Check setting of
~ |ment Failure | power elements, or drop of . Setting of Drive and Motor parameters.
power source for drive. Parameters. . Check wiring and repair
Drop of DC bus voltage due . Short of motor U, V.and W short.
to rapid increase of load. wiring. . Repair the controller.
. Drive or power element . Reduce operation load
failure. rate to 100% or less.
. Overload operation cycle. . Correct the jumper setting.
Incorrect setting of
corresponding jumper
shown in Table 2.4.
13 _:,' Bus DC bus input power exceed- Input power exceeds . Verify that input power is
Overvoltage | ed: specifications. appropriate.
432V for 200 V class . Damping torque is beyond | 2. Set a lower current limit or
controller, handling capacity. select an appropriate
825 V for 400 V class resistance value for exter-
controller. nal regenerative resistor.
14| L |Busovercur- | (This error code is not used.)
rent
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Table 6.1 - Error Codes (Flashing on MONITOR LED) (continued)

No.| Code|Type of Error Possible Cause Items to be Inspected Action
151 5 |Wrong 1. Drop number is set to 1. Drop number is out of its 1. Set a drop number within
= |Setting zero (0). setting range. arange of 1to 99.
or Data 2. Set data is invalid. 2. Set data or data 2. Correct set data.
Unconverted | 3. Communication code is combination is out of their | 3. Check controller
o invalid (at commu- setting range. grounding, and
nicating with a host | 3. Communication cable. connection of
computer). 4. Power voltage and motor communication cable.
4. Motor is not for input volt- no-load voltage. 4. Correct Motor Parameters.
16| 15 |Motor age class. 1. Improper overspeed detec-| 1, 2. Adjust speed regulator
~ |Overspeed/ | 1. Motor speed exceeded tion level. gain and/or overspeed
Speed overspeed detec- | 2. Overshoot at rapid detection level.
Deviation tion level. acceleration or 3. Add speed clamping cir-
Error 2. Deviation of motor speed deceleration. cuit.
from speed reference ex- | 3. Material running out or 4. Reduce load.
ceeded speed deviation cutting off during torque
upper or lower limit. control operation.
4. Motor is driven by load.
171 1= |Communica- | Communication errors oc- 1. Improper baud rate. 1. Use proper baud rate
~  |tion error curred more than 2. Electrical noise. (standard: 9600).
allowable number of times. 2. Install noise suppressors.
18| i~ |Control Board| 1. Fault was detected asa | 1. Control Board failure. 1. Replace the Control
failure result of power-up self- | 2. Option board failure. Board.
diagnostic. 2. Replace the option board.
2. Option board failure was
detected when optional
card was installed.
19| £ |Pulse Incorrect A-phase/B-phase | 1. Miswiring or disconnection | 1. Correct the wiring.
~ |Encoder (PG)| signal level of pulse encoder of pulse encoder (PG) wir- | 2. Replace the pulse en-
Failure © (PG). ing. coder (PG).
2. Pulse encoder (PG) failure.| 3. Repair or replace the input
3. Input power failure. power supply.
20 f, |Ground Fault | Ground fault was detected 1. Insufficient insulation of the| 1, 3. Correct the wiring.
Y in motor U, V, and W wiring motor wiring. 2. Repair the motor.
or in wiring of external 2. Insufficient insulation of 3. Correct the wiring or re-
regenerative resistor. the motor. place the external resistor.
3. Insufficient insulation of
the external regenera-
tive resistor or its wiring.
21| M |Drive 1. Fault of controller cool- | 1. Drive cooling fan failure. 1. Replace the cooling
Overheat ing fan(s). 2. Regeneration frequency fan(s).
2. Temperature sensor of exceeded rating of in 2. Reduce regeneration
internal regenerative ternal regenerative resistor. frequency (times) or pro-
resistor was activated.” | 3. Ambient temperature vide external

exceeded 55 degree C
(131 degree F).

regenerative resistor.

Troubleshooting
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Table 6.1 - Error Codes (Flashing on MONITOR LED) (continued)

No.| Code| Type of Error Possible Cause Items to be Inspected Action
221 ) |AC Power When using an external Power loss or circuit 1. Check the input power
~  |Supply converter unit, the IP breaker trip. supply.
Failure signal from the converter Converter unit fault. 2. Repair the converter unit.
unit has been kept for
longer than the setting of
Inst. Pwr. Dip Detect
Time of Application
Parameter.
DC bus voltage is lower
than:
211V for 200 V class
controller,
399 V for 400 V class
controller.
23 ’::i Control (This error code is not used.)
Power Sup-
ply Failure
24 H Bus LOV\{S) © DC bus voltage is lower Input power is lower than | 1. Provide proper input
~ | Voltage ™ than: the specifications. power according to speci-
196 V for 200 V class Short of DC bus input fications.
controller, power. 2. Check an external regen-
371V for 400 V class Internal power elements erative resistor.
controller. fault. 3. Repair the controller.
Converter unit fault. 4. Repair the converter unit.
25| o Driver (This error code is not used.)
Power Sup-
ply Failure

When parameters are transmitted to the controller, this error code may be displayed instantaneously, though no fault occurred.
This error will be cleared when the drive enters into the test operation mode.
This error code is not used for models UVZC3201 to UVZC3203 and UVZ3230 to UVZ3275. But when an external grounding fault

detecting element is connected to inverter unit UVZ3255 or UVZ3275, this error code will be used.
This is applicable to unitized type unit UVZC3201 to UVZC3207 and UVZC3001 to UVZC3007.

This error code is not displayed on models UVZ3022 to UVZ3037 and UVZ3215 to UVZ3275. Also, this error code is not
displayed when models UVZC3001 to UVZC3007 or UVZC3201 to UVZC3207 are used with a common bus input power.
When an external converter unit is used, the bus low voltage error of the inverter unit will be cleared, if the inverter unit does not
receive the RDY signal from the converter unit.
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Table 6.2 - Alarm Codes (Flashing on MONITOR LED)

No.|Code| Type of Alarm Possible Cause ltems to be Inspected Action

26 ',' Motor Motor temperature measured | 1. Overload operation cycle. | 1. Reduce the load rate
Overheat by thermistor exceeded 2. Motor ambient tempera- of operation to 100% or
Alarm set value of overheat ture (must be lower than lower.

temperature. 40 degree C (104 degree | 2. Cool down the ambient
F)). temperature.
3. Motor cooling fan. 3. Repair the motor cooling
fan.
4. Correct the set value
of motor overheat
temperature.

27 5' During Torque | Torque reference is limited by| 1. Load is too large. 1. Reduce the load.
Limiting (dis- | FWD or REV torque limit. 2. Accel/decel time is too 2. Set alonger accel/decel
played only short. time.
during speed 3. Set value of torque limitis | 3. Set a larger torque limit.
control) too small.

28 g Torque Control | Speed is clamped in torque | Load status becomes less Set the load status within the

~ |Failure (dis- | control by using added than torque reference. control range.
played speed clamping circuit.
only during
torque control)

29 ,D, Line Motor speed exceeded the | Adequacy of the speed Reduce the motor speed.
Overspeed detection levels 1 and 2 for | detection levels 1 and 2 for

alarm. alarm.

30 F Motor Thermistor resistance for mo-| 1. Short, disconnection, 1. Check the wiring.
Temperature | tor is out of allowable range. contact failure of wiring. 2. Replace the thermistor.
Sensor 2. Thermistor failure. 3. Operate the motor in
Failure 3. Motor temperature is warm air.

lower than D5 degree C
(23 degree F).

4. Motor temperature is
higher than 150 degree C
(302 degree F).

31 ! |EEPROM Error of writing to EEPROM | 1. Writing to EEPROM 1, 2. Replace the Control

=~ |Write Error occurred. exceeded hundred thou- Board.
sand times.
2. Element failure.

32 I During Base | Base block is activated for Power was turned ON while Turn RUN signal ON after

= |Blocking @ | protection at power-up. RUN signal was ON. power-up.

33| - |Communica- | Communication error oc- 1. Improper baud rate. 1. Correct baud rate (stan-
tion Error curred or communication 2. Electrical noise. dard: 9600).

watchdog error was detected. 2. Install noise suppressors.
34| 1, |[SetData Set data is invalid. 1. Set data is beyond setting | 1, 2. Correct the set data.
Ignored range.

2. Set data combination is
beyond setting range.

Troubleshooting
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Table 6.2 - Alarm Codes (Flashing on MONITOR LED) (continued)

No.|Code | Type of Alarm Possible Cause Items to be Inspected Action
35| . |AC Power 1. When an external 1. Instantaneous power loss. | 1. Check input power.
Supply converter unit is used, 2. Input power voltage is 2. Correct power capacity.
Instanta- the IP signal from the out of the specifications,
neous Power converter unit was or power capacity is too
Failure received. small.
2. DC bus voltage is lower
than:
211V for 200 V class
controller,
399 V for 400 V class
controller.
36| 4 [Overload Overload operation contin- 1. Overload operation cycle. | 1. Reduce the load rate to
~ |Alarm ued for over 80% of allow- 2. Incorrect set value. 100% or less.
able overload time. 3. Phase loss of U, V, Wout- | 2. Correct Drive and Motor
put. Parameters.
4. PWM carrier frequency 3. Correct the wiring. Repair
was increased. the drive if necessary.

4. Change the PWM carrier
frequency to the standard
value.

37| 1 |Converter Fault signal of converter unit | 1. Input power of converter 1. Establish the input power.
Unit Failure, was detected. Or though unit is OFF or below its 2. Repair the converter unit.
or External external hardware ready specifications. 3. Check the external
Preparation was assigned to a sequence | 2. Converter unit failure. sequence signal source.
Assigned to input, no input has been 3. External hardware ready
Sequence received. signal has not been en-
Input not tered.
Ready. "%
38| 4 |Option Board | Communication with option | Option board failure. See instruction manual of the
~ |Fault board was disconnected due option board.
to option board failure.
39| - |Forced Stop Forced stop command was | Check the status of the com- | Take adequate action
(V& received through mand source. depending on the status of
communication. the command source.

Operation cannot be performed while this code is displayed.

This code will be cleared when converter unit becomes ready for operation. But when RUN signal is ON, this code cannot be
cleared even if converter unit is ready for operation. In such a case, first turn OFF the RUN signal.

This code will be cleared by turning OFF RUN signal of external sequence input.

This code will be cleared by turning OFF RUN signal of external sequence input and pressing RESET switch.
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Table 6.3 - Codes for Fatal Faults (Continuously Lighting on MONITOR LED)

Mismatching of revisions between
sub-firmware and option board.

No.| Code |Type of Error Possible Cause Items to be Inspected Action

40 ,'_-,' Processor Self-diagnostic failure at power Control Board failure Replace the Control
[ |internal error | Up Board.

41 i

“l

43 :"r

44 1_,1.

45| £

46| 7 |Mismatching | Mismaching of revisions between | Control Board failure. Replace the Control
" lof revisions main-firmware and sub-firmware. | Option board failure. Board.

Replace option board.

Troubleshooting
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6.2

Detailed (Supplemental) Information on Error of
Control Board

An error of the Control Board " - " indicates that a fault was detected as a result of
the self-diagnostic. When an error of the Control Board occurred, it is basically re-
quired to replace the Control Board.

In such a case, however, it is possible to obtain the detailed (or supplementary)
information about the error from the numbers to be read out by setting the reference
number "41039" or "41041" to the Monitor M21 of the VZ3000/VZ3000G operator's
terminal OPCU-2. Because the numbers to be displayed are hexadecimal, they
must be converted to binary numbers to obtain the detailed information about the
error as shown in Tables 6.4 and 6.5.

Table 6.4 - Detailed Control Board Fault When
Reference Number 41039 is Used

Bit Number Possible Defective Portion Fault
15 (MSB) Control Board Time out of sub-processor XF
14 Control Board Time out of sub-processor RDY
13 Control Board -
12 Control Board/Driver Board Faulty entrance of output voltage VFC
11 Control Board/Driver Board Faulty entrance of DC bus voltage VFC
10 Control Board Fault of No. 1 expansion /O
9 Control Board Fault of No. 2 expansion 1/O
8 Control Board -
7 Control Board Fault of No. 1 D/A
6 Control Board -
5 Control Board/Driver Board/ Offset fault of U-phase
Power Board
4 Control Board/Driver Board/ Offset fault of W-phase
Power Board
3 Control Board DPR memory fault
2 Control Board EEPROM fault
1 Control Board Drop switch fault
0 (LSB) Control Board Time out of main processor

Table 6.5 - Detailed Control Board Fault When
Reference Number 41041 is Used

Bit Number Possible Defective Portion Fault
15(MSB) to 3 | - -
2 Control Board and Option Board | Time out of option board
1 Control Board Defective A/D conversion
0 (LSB) Control Board Time out of sub-processor
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6.3 Special Care When Fuses are Blown

Inverter unit of a separate type drive is equipped with fuses for protecting the drive
from secondary damage when the inverter unit is damaged. Since blowing of fuses
is considered as fatal damage having occurred, it is important first to eliminate its
causes before replacement of fuses.

6.4 Safety Precautions
1. Be sure that the input disconnect is in the correct position, either ON or OFF,
depending on the work to be performed.

2. A backup technician must be in line of sight when the work is being performed,
to assist in case of emergency.

ATTENTION: Do not use a megger to perform continuity checks in
the drive equipment. Failure to observe this precaution could result in
damage to, or destruction of, the equipment.

3. Use one hand to hold tools or test probes. Keep your other hand behind you,
and be sure that you are insulated from the floor and all other structures.

6.5 Preliminary Review
1. Before disconnecting the power, check status of display lamps shown in Table
2.3.

2. Turn power OFF. Wait for longer than three minutes until the POWER lamp goes
off, and verify that DC bus voltage has dropped to zero.

3. Confirm the following:
e No terminals or connectors are loose.
e Power supply voltage is normal.
e |nverter unit, converter unit and motor frame are properly grounded.

e Surge suppressors are mounted to noise sources (coils), such as relays,
solenoid valves, magnetic brakes located in the vicinity of drive and motor.

e |n case of a controller having DC bus with fuse, the fuse is not blown.

4. Turn power ON after removing all causes of errors shown with reference to
Tables 2.3, 6.1 and 6.2 and verifying that the drive is normal.
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6.6 Fault/Symptom Troubleshooting Flow Charts

Identify the fault symptom from the following list. Proceed to the flow chart
corresponding to the symptom.

ATTENTION: Some of the remaining steps are performed with power
ON. Exercise extreme care because hazardous voltage exists. Failure
to observe this precaution could result in severe bodily injury or loss of
life.

Motor does not run.

Motor does not stop.

Motor' rotation is not stable.

High vibration is observed when motor stops running.
Acceleration/deceleration is not smooth.

S I
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6.6.1 Motor does not Run

C Motor does not run. )

NO

Parameter setting OK?

Power supply ON? NO

Correct parameter setting.

Check:

* Input disconnect

e Wiring

*  Main power supply.

Drive problem.

;l

Drive problem.

Correct wiring.

Correct wiring.

YES

"POWER" lamp ON? NO
YES

"P/S" LED ON? NO
YES

Motor wiring OK? NO
YES

Wiring to pulse NO

encoder OK?

YES

RUN signal ON? NO
YES

Speed reference NO

Check RUN signal
circuit.

voltage entered?

YES

Current limit NO

Y

Check speed reference
circuit.

setting OK? ("

Motor locked? YES

Check current limit setting.

Drive or motor problem.

Check brake and machine.

Figure 6.1 - Motor does not Run

Troubleshooting




6.6.2 Motor does not Stop

C Motor does not stop. )

Controller U, V, W NO I -
wired exactly to motor > Correct wiring.
U, Vv, w?
YES
Wiring to pulse NO .

encoder OK? Correct wiring.

YES

NO Make speed
reference "0".

Y

Speed reference "0"?

YES
Mount noise suppressor
Noise on speed YES »| tonoise source.
reference? Separate signal wire from
power cable routing.
NO
Motor driven YES

Check machine.

-

by machine?

NO

Drive problem.

Figure 6.2 - Motor does not Stop
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6.6.3 Motor's Rotation

is not Stable

( Motor rotation unstable. )

Input P/S normal?

Check power supply
voltage and capacity.

Temperature in
cabinet OK?

Cool the cabinet.

Speed reference
stabilized?

Noise on speed
reference?

« Mount noise suppressor

to noise source.
Separate signal wire

from power cable routing.

Check grounding.

Check reference
circuit and circuit
power supply.

Pulse encoder
signal OK?

YES

Wiring, earth
grounding, noise
suppressor OK?

Correct wiring, ensure
grounding and mount
noise suppressors.

Encoder setscrew

Tighten encoder setscrew

loosened?

Replace pulse encoder.

Motor driven YES

by machine?

Load inertia is too
large, or load
fluctuation is large.

Current limit
setting OK?

Excessive play
in machine?

Check coupling,

Adjust
current
limit.

connecting parts, Re\gew the
etc. rive
selection.

Machine
resonating?

Remove resonance
by filter circuit or
other mechanical
methods.

Drive problem.

Figure 6.3 - Motor's Rotation is not Stable
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6.6.4 High Vibration is Observed When Motor Stops Running

High vibration is observed
when motor stops running.

Noise on speed
reference?

Check wiring.
Install noise suppressors.

Adjust speed control
gain setting.

Speed control gain
setting appropriate?

Wiring, earth
grounding, noise
suppressor OK?

Correct wiring, ensure
grounding, and install
noise suppressors.

Pulse encoder
signal OK?

Encoder setscrew

loosened? Tighten encoder setscrew.

Replace pulse encoder.

Excessive
play and backlash
in machine?

YES Check coupling,
connecting parts, etc.

Remove resonance by
filter circuit or other

Machine resonating?
mechanincal methods.

Drive problem.

Figure 6.4 - High Vibration is Observed when Motor Stops Running
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6.6.5 Acceleration/Deceleration is not Smooth

Acceleration/Deceleration
is not smooth.

Speed reference
acceleration/deceleration
pattern OK?

Correct acceleration/
deceleration pattern.

Adjust again speed loop
gain setting.

Speed loop gain
setting appropriate?

Wiring, earth
grounding, noise
suppressor OK?

Pulse encoder
signal OK?

Encoder setscrew
loosened?

Replace pulse encoder.

Load inertia is too
large, or load
fluctuation is large.

Motor driven
by machine?

Correct wiring, ensure
grounding and install
noise suppressors.

Tighten encoder setscrew.

Current limit
setting OK?

Adjust
again
current
limit.

Review the
drive selection.

Check coupling,

play and backlash connecting parts, etc.

{n machine?

Drive problem.

Figure 6.5 - Acceleration/Deceleration is not Smooth

Troubleshooting
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CHAPTER 7

7.1

Application

This chapter describes various applications of VZ3000 drive. You can change
control mode and/or add new functions by changing parameters with a host
computer or an operator's terminal OPCU-2. Use the procedure described in the
instruction manual for the VZ3000/VZ3000G terminal software VZterm for Windows,
Original Version (IM 32027) or the VZ3000/VZ3000G operator's terminal OPCU-2 (IM
32021), to change and specify appropriate parameters for operation.

Analog Signals for Reference and Monitoring

Various commands are available: five channels of external analog input references,
commands given through communication, commands from option boards, and inter-
nally preset auxiliary commands such as jogging command.

Commands must be set in advance for a selected control mode, as speed reference,
torque reference, flux ratio reference, torque limit reference, and others. These refer-
ences shown in Table 7.1 belong to the Control Parameters. Refer to the instruction
manual for the VZ3000/VZ3000G terminal software VZterm for Windows, Original
Versions (IM 32027) or the VZ3000/VZ3000G operator's terminal OPCU-2 (IM 32021)
for the detailed description of these parameters.

Table 7.1 - Various References

References Parameters
Speed Main Speed References Analog References 110 5
References Speed Reference via Communication
Speed Reference from Option Board
Auxiliary Speed Ref. Auxiliary Speed References 1 to 3
Torque Main Torque References Analog References 1105
References Torque Reference via Communication
Torque Reference from Option Board
Auxiliary Torque References Auxiliary Torque References 1 and 2
Flux Ratio Main Flux Ratio Analog Reference 3
References |References Flux Ratio Reference via Communication
Flux Ratio Reference from Option Board
Auxiliary Flux Ratio References Aucxiliary Flux Ratio Reference 1

Torque Limit |FWD & REV Torque Limit References | Analog Reference 4

References | rwpD Torque Limit References | Analog Reference 4
FWD Torque Limit Reference via Communication
FWD Torque Limit Reference from Option Board

REV Torque Limit References | Analog Reference 5
REV Torque Limit Reference via Communication
REV Torque Limit Reference from Option Board

Subsystem Torque References Analog Reference 1
Option Board Sub-Torque Reference
Note 1) More than one operation cannot be specified to one analog reference at a time.
2) When you select multiple references classified as a main reference, final value of the main
reference is the total value of the multiple references.

Application
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7.2

RUN ON/OFF Sequence

Use this application to start operation when the RUN ON switch is energized, and
then to hold the operation until the RUN OFF switch is energized and the motor
speed comes to zero (0). Figure 7.1 shows the external sequence circuit and the
timing flow for the application. Assign appropriate items to "Sequence Inputs" of the
Control Parameters as shown in Table 7.2 to use this application.

Connector of Control Signal (CN2)

El +12V1 sal-R RDY
a9 ovi | ‘ '
Emergency sal-1 R1
Soer®*Las| sauv g
Al N
(Aiways ON) |24/ sqov O . @—«- RUN
. 14 salR SQI-2SPEED OR2
RUN OFF A=
15 sQl-1 R1
- At @_0 FWD/REV
SQl-2 Disabled
Motor Speed / N
Operation _l I—
RUN ON Switch il
RUN OFF Switch L

Figure 7.1 - Application of RUN ON/OFF Sequence

Table 7.2 - Items to be Assigned to Sequence Inputs for Run ON/OFF Sequence

Kind of Parameter Parameter Items to be Assigned to Sequence Inputs

Control Parameter Sequence Input SQI-1: Run Hold/Release

SQI-2: Run Hold to Zero Speed

SQI-2: Select necessary Command (such
as Main Speed Reference ON/OFF

and Main Torque Reference ON/OFF)
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7.3

Sequence Input Signals Using MOP Up and Down

MOP (motor-operated potentiometer) is used to accelerate or decelerate motor
speed by "MOP Up" and "MOP Down" assigned to "Sequence Inputs" of the Control
Parameters. The MOP is useful to accelerate or decelerate motor speed from
multiple places. For more information, refer to the instruction manual of the VZ3000/
VZ3000G terminal software VZterm for Windows, Original Version (IM 32027) or the
VZ3000/VZ3000G operator's terminal OPCU-2 (IM 32021).

To reset the MOP, energize the RUN OFF switch described in Section 7.2 or disable
FWD and REV speed references described in Section 7.6.  Table 7.3 shows setting
of the related parameters, and Figure 7.3 illustrates an example of timing flow.

Table 7.3 - Example of Parameter Setting to Use MOP

Kind of Parameter

Parameter

Assignment to Sequence Inputs
or Parameter Setting

Control Parameter

Sequence Input

Items to be assigned to Sequence Input:
SQl-1: MOP Up
SQI-2: MOP Down

Selection of
Auxiliary Speed
Reference 3

Use the auxiliary speed reference 3 alone as
the speed reference, without the main speed
reference.

Application Parameter

Ramp Time 1
Ramp Time 2
DB Ramp Time

Set accel/decel time adequately for the ap-
plication to be used.

Note: Setting resolution of speed reference using MOP varies depending on accel/decel time ("Ramp
Time 1", "Ramp Time 2" or 'DB Ramp Time") as follows:

5

Setting Resolution of Speed Reference = ‘A cBecel Time (se0) (%)

The curve of the speed reference will be smoothed when passing through a ramp circuit as shown
in Figure 7.2. When S-curve time is added to the speed reference using MOP Up/Down, the accel/
decel time will be extended by the S-curve time.

When the DB ramp time is selected as accel/decel time of ramp circuit as described in Section 7.8,
the DB ramp time will be applied to the both acceleration and deceleration.

Speed Reference

Resolution of

Speed Reference

Ramp
Circuit

Time

Speed Reference
Using MOP Up

Speed Reference

Time
Speed Reference after
Passing through Ramp Circuit

Figure 7.2 - Speed Reference Curves Using MOP and after Passing through Ramp Circuit

Application
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e
o
S
o~

>

Motor Speed

MOP Up

MOP Down

Figure 7.3 - Application of Sequence Input Using MOP Up/Down

7.4 Ramp/S-Curve Speed Reference

You can choose a pattern of speed reference from the five alternatives shown in Fig-

ures 7.4 through 7.8.

7.4.1 Step Speed Reference

Step Reference

I

LI

Figure 7.4 - Step Speed Reference

Table 7.4 - Parameter Setting of Step Speed Reference

Kind of Parameter Parameter Setting
Control Parameter Accel/Decel Ramp Mode Normal Mode
Application Parameter Ramp Time 1 0.01

Ramp Time 2 0.01
S-curve Time 0.00

7.4.2 Ramp Curve Speed Reference

-~ -~ -~ )

o 2 12 by

Figure 7.5 - Ramp Curve Speed Reference
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Table 7.5 - Parameter Setting of Ramp Curve Speed Reference

Kind of Parameter

Parameter

Setting

Control Parameter

Accel/Decel Ramp Mode

Normal Mode

Application Parameter Ramp Time 1 t1
Ramp Time 2 t2
S-curve Time 0.00

7.4.3 Ramp Curve Speed Reference of Absolute Value

I -~

t1 2 T2

Figure 7.6 - Ramp Curve Speed Reference of Absolute Value

Table 7.6 - Parameter Setting of Ramp Curve Speed Reference of Absolute Value

Kind of Parameter

Parameter

Setting

Control Parameter

Accel/Decel Ramp Mode

Absolute Value Mode

Application Parameter Ramp Time 1 t1
Ramp Time 2 t2
S-curve Time 0.00

7.4.4 S-curve Speed Reference

BN

:\_/T
' ' i T T i
~— -~ -~ -~

t1+3 t2+t3  t2+t3 t1+t3

Figure 7.7 - S-curve Speed Reference

Table 7.7 - Parameter Setting of S-curve Speed Reference

Kind of Parameter

Parameter

Setting

Control Parameter

Accel/Decel Ramp Mode

Normal Mode

Application Parameter Ramp Time 1 t1
Ramp Time 2 t2
S-curve Time t3

(

Y t3 must be equal to or smaller than a half of the set value of Ramp Time 1 or 2 whichever is shorter.

Application
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7.4.5

S-curve Reference of Absolute Value

B - -~ -

t1+3 t2+t3 t1+t3 t2+t3

Figure 7.8 - S-curve Speed Reference of Absolute Value

Table 7.8 - Parameter Setting of S-curve Speed Reference of Absolute Value

Kind of Parameter Parameter Setting
Control Parameter Accel/Decel Ramp Mode Absolute Value Mode
Application Parameter Ramp Time 1 t1

Ramp Time 2 t2
S-curve Time t3

™ t3 must be equal to or smaller than a half of the set value of Ramp Time 1 or 2 whichever is shorter.
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7.5 Switching Rotation Direction

You can select a way to switch rotation direction from the four patterns as shown in
Table 7.9, by assigning appropriate items to "Sequence Inputs" of the Control Pa-

rameter. (Motor's rotation direction cannot be switched by changing the U, V. and W
wiring of the main circuit, unlike a general-purpose induction motor.)

Table 7.9 - Items to be Assigned to Sequence Input for Switching Rotation Direction

Control Parameter

Rotation Iltem to be Assigned
Direction to Sequence Input Rotation Direction "'*®
1| FWD Rotation - FWD with positive (+) reference
"CW" REV with negative () reference
2 | FWD Rotation SQIl-(n): Direction Switched by Sequence Input SQI-(n).
"cw" Select Input ON:  REV with positive (+) reference

FWD with negative (-) reference
Input OFF: FWD with positive (+) reference
REV with negative (-) reference

3 | REV Rotation

REV with positive (+) reference

"‘CCwW" FWD with negative () reference
4 | REV Rotation SQI-(n): Direction Switched by Sequence Input SQI-(n)
"CCW" Select Input ON:  FWD with positive (+) reference

REV with negative (-) reference
Input OFF: REV with positive (+) reference
FWD with negative (-) reference

™" The "n"in parentheses indicates a user selectable number of sequence input.
@ The polarities in speed control are shown here. In torque control, the polarities are reverse to those

shown here.

Application
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7.6 Enable/Disable FWD and REV Speed Reference

This application is used to enable or disable FWD and/or REV speed reference by
assigning appropriate operations to "Sequence Inputs" of the Control Parameter. It
is possible to set ten patterns of control method as shown in Table 7.10. Refer to the
instruction manual of the VZ3000/VZ3000G terminal software VZterm for Windows,
Original Version (IM 32027) for the detailed description of each Control Parameter
and for items to be assigned. (This application can conveniently be used as a stop
signal for a shuttle movement.)

Table 7.10 - Parameter Setting for Enabling/Disabling FWD and REV Speed Reference Inhibit

Control Parameter

ON/OFF

Speed Ref.| FWD Speed | REV Speed Item to be Assigned to Enable or Disable of FWD and/or
Inhibit | Ref. Inhibit | Ref. Inhibit Sequence Input " REV Speed Reference "

1 Disable Disable Disable - All speed references are enabled.
Enable Disable Disable - All speed references are disabled.
Disable Disable Disable SQl-(n): FWD and REV Ref. Switched by Sequence Input, SQI-(n).

Inhibit ON/OFF Input ON:  Speed reference inhibited.”
Input OFF: Speed reference enabled.
4 Enable Disable Disable SQl-(n): FWD and REV Ref. Switched by Sequence Input, SQI-(n).
Inhibit ON/OFF Input ON:  Speed reference enabled.
Input OFF: Speed reference inhibited.”
Disable Enable Disable - FWD (+) speed reference is disabled.
Disable Disable Disable SQI-(n): FWD Ref. Inhibit Switched by Sequence Input, SQI-(n).
ON/OFF Input ON:  FWD speed ref. inhibited.
Input OFF: FWD speed ref. enabled.
7 Disable Enable Disable SQI-(n): FWD Ref. Inhibit Switched by Sequence Input, SQI-(n).
ON/OFF Input ON:  FWD speed ref. enabled.
Input OFF: FWD speed ref. inhibited.
Disable Disable Enable - REV (-) speed reference is disabled.
Disable Disable Disable SQI-(n): REV Ref. Inhibit Switched by Sequence Input, SQI-(n).
ON/OFF Input ON:  REV speed ref. inhibited.
Input OFF: REV speed ref. enabled.
10 | Disable Disable Enable SQI-(n): REV Ref. Inhibit Switched by Sequence Input, SQI-(n).

Input ON:  REV speed ref. enabled.
Input OFF: REV speed ref. inhibited.

1
@)

The "n" in parentheses indicates a user selectable number of sequence input.
When the MOP described in Section 7.3 is used, the MOP will be reset by disabling all the speed references.
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7.7

Switching P/PI Control of Speed

When a speed amplifier is set to Pl-control (proportional-integral control), the
amplifier will act to minimize motor speed error from speed reference at constant
speed. Therefore, Pl-control is used at constant speed. In the Pl-control, however,
motor does not come to full stop due to offset voltage, etc., even if speed reference
of analog input is zero (0), and continues to move slowly by accumulated errors.
This problem can be prevented by switching the amplifier from Pl-control to
P-control.

It is possible to automatically switch a speed amplifier between the P-control and
the PI control. In the automatic switching of the P/PI control, motor speed is detected
and the Pl-control is automatically switched to the P-control when reference comes
to zero (stop).

Five patterns of the P/PI control switching are available, and either one can be
selected by setting the Control Parameters and assigning appropriate item to
"Sequence Input" of the Control Parameter as shown in Table 7.11.

Table 7.11 - Items to be Assigned to Sequence Input for P/PI Control Switching

Control Parameter

Speed Item to be Assigned to
Regulator Sequence Input " P/P1 Control Selection "
1| PI-Control - Pl-Control is selected for speed amplifier.
2 | PI-Control | SQI-(n):  Speed Loop P/PI | Switched by Sequence Input, SQI-(n).
Selection Input ON:  P-Control
Input OFF: PI-Control
P-Control - P-Control is selected for speed amplifier.
P-Control | SQI-(n): Speed Loop P/PI | Switched by Sequence Input, SQI-(n).
Selection Input ON:  PI-Control
Input OFF: P-Control
5 | PI-Control | SQI-(n):  Speed Loop P/PI | Automatic switching of P/PI control.
Selection While motor is running, PI-Control is selected.
SQO-(m): Motor Zero Speed | By detecting motor speed, PI-Control is auto-
(Assignment of | matically switched to P-Control when refer-
sequence ence comes to zero (stop). To use this control
Output) method, jumper SQI-(n) and SQO-(m) of the

connector of the control signal (CN2) with
external wiring.
Motor Speed

N/

; ; Time
Pl Control @ P Control : Pl Control

(1

The "n" in parentheses indicates a user selectable number of sequence input, and the 'm" shows a
user selectable number of sequence output.

Application
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7.8 Selection of DB Ramp Time

Use this application to switch accel/decel time of ramp circuit from "Ramp Time 1"
and "Ramp Time 2" (Application Parameters) to "DB Ramp Time" (Control Parameter).
Assign an appropriate item to "Sequence Input" (Control Parameter). Four kinds of
setting are possible as shown in Table 7.12. The DB ramp time is used, for example,
to switch deceleration rate when an emergency stop is required.

Important: If you set "S-curve Time" (Application Parameter), accel/decel time may
become larger than set value of "S-curve Time" plus "DB Ramp Time"
due to relationship between "DB Ramp Time" and "Ramp Time 1".
Therefore, when you desire to switch to DB Ramp Time from outside
by assigning 'DB Ramp Time Enable/Disable Switching" to a sequence
input, set "S-curve Time" to "0" so that S-curve Time will not be used.

Table 7.12 - Items to be Assigned to Sequence Input for Switching
Accel/Decel Time from Ramp Time to DB Ramp Time

Control Parameter

DB Ramp Item to be Assigned to
Time Sequence Input Selection of Accel/Decel Time "

—_

Disable - Acceleration/deceleration with Ramp Time 1
and Ramp Time 2.

2| Disable |SQI-(n). DB Ramp Time Switched by Sequence Input, SQI-(n).

Enable/Disable Input ON:  Acceleration/deceleration with DB

Switching Ramp Time.

Input OFF: Acceleration/deceleration with
Ramp Time 1 and Ramp Time 2.

3| Enable - Acceleration/deceleration with DB Ramp Time.
4| Enable |SQl-(n): DB Ramp Time Switched by Sequence Input, SQI-(n).
Enable/Disable Input ON:  Acceleration/deceleration with
Switching Ramp Time 1 and Ramp Time 2.
Input OFF: Acceleration/deceleration with DB
Ramp Time.

" The "'n" in parentheses indicates a user selectable number of sequence input.
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7.8.1 DB Stop

Function

This is an emergency stop function to be used at emergency or for fast stop, and
provides a function higher than or equal to DB braking of DC motor. In normal con-
dition, the motor accelerates in the Ramp Time 1 and decelerates in the Ramp Time 2.
When this function is used and if an emergency stop signal is entered, speed refer-
ence comes to zero (0) and motor stops in the DB Ramp Time as shown in Figure 7.9.
You can choose to turn ON or OFF the external contact signal, SQI-(n) and SQI (m)
as shown in Table 7.13.

Speed
Reference
Motor
Speed ‘ ‘ ! ' ' :
R e -~ e e
Ramp Time-1 Ramp Time-2 Ramp Time-1 DB Time ‘Ramp Time-1
Emergency Stop Signal
Figure 7.9 - Timing Flow for DB Stop Function
Table 7.13 - Parameter Setting to Use DB Stop Function
Selection 1 Selection 2
Kind of (SQI-(n) ON with External | (SQI-(n) OFF with External
Parameter Parameter Signal of Emergency Stop) ' | Signal of Emergency Stop) "
Control FWD & REV FWD and REV speed refer- |FWD & REV speed
Parameter | Speed Ref. Inhibit |ence enabled reference inhibited
DB Ramp Time DB Ramp Time disabled DB Ramp Time enabled
Sequence Input  |SQI-(n): DB Ramp Time Enable/Disable Switching;
FWD & REV speed ref. enable/disable switching.
Application | DB Ramp Time Set a ramp time of t seconds (emergency stop time)
Parameter

(1)

The "n" in parentheses indicates a user selectable number of sequence input.

Application




7.9 Servo-lock Control

Servo-lock control is position control to keep a fixed stop position when servo-lock
signal enters while motor stops with zero speed reference. It can be selected by
selection of Control Parameters to start the servo-lock control either by using an
external sequence signal or automatically by using speed reference. See Table 7.14.
Also, refer to "Servo Lock Position Gain" and "Position Deviation Angle" of Application
Parameters. If the controller is set to torque control, it must be switched to speed
control.

Table 7.14 - ltems to be Assigned to Sequence Input for Servo-lock Control

Control Parameter

Servo- | Servo-lock |ltem to be Assigned
lock | Command |to Sequence Input Servo-lock Control Selection "

Not Use - - Servo-lock control is not performed.

2| Use |External SQIl-(n): Servo-lock |When sequence input (SQI-(n)) is turned
Signal ON, speed reference input will automatical-
ly be inhibited, and servo-lock will become
effective after motor stops.

J Speed Reference

- Y

Servo-lock Signal ;
Speed Servo-lock '~ Speed

Control Control Control
3| Use Speed - When speed reference comes to zero and
Reference motor stops, servo-lock will become effec-

tive automatically. When speed reference
value becomes larger than zero, servo-lock
will be released automatically.

Speed
Reference

Motor
Speed

Speed Servo-lock Speed
Control Control Control

" The "'n" in parentheses indicates a user selectable number of sequence input.
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7.10 Notch Filter and Low Pass Filter

7.11

When torque vibrates with a certain frequency due to resonance of machine or other
reasons, a notch filter has an effect to attenuate only torque reference close to the
said frequency. On the other hand, a low pass filter attenuates torque reference of

high frequency.

The notch filter and the low pass filter can be set by Control Parameters and
Application Parameters as shown in Tables 7.15 and 7.16 respectively.

Table 7.15 - Parameter Setting for Notch Filter

Kind of Parameter Parameter Setting
Control Parameter Notch Filter ON (used)
Application Parameter Notch Filter Angular Rate o (radius/second)
Notch Filter Q Factor Q

Table 7.16 - Parameter Setting for Low Pass Filter

Kind of Parameter Parameter Setting
Control Parameter Torque Low Pass Filter ON (used)
Application Parameter Torque LPF Angular Rate o (radius/second)
Attenuation Constant s

Torque Control

Four kinds of torque control are selectable by setting Control Parameters and
Application Parameters as shown in Table 7.17. Specify torque reference as
reference input. For setting procedures of references, refer to the instruction manuals
for the VZ3000/VZ3000G terminal software VZterm for Windows, Original Version (IM
32027) or the VZ3000/VZ3000G operator's terminal OPCU-2 (IM 32021).

Table 7.17 - Parameter Setting for Torque Control

Control Parameter
Control Speed | Iltem to be Assigned to
Mode Clamp Sequence Input Control Mode Selection
1 | Torque OFF (not - Torque control.
Control Mode | used)
Torque ON (used) - Torque control with speed clamp.
Control Mode
Speed OFF (not | SQI-(n): Speed/Torque | Switched by Sequence Input, SQI-(n)
Control Mode | used) Mode Select Input ON:  Torque Control
Input OFF:  Speed Control
Torque OFF (not | SQI-(n): Speed/Torque | Switched by Sequence Input, SQI-(n)
Control Mode | used) Mode Select Input ON:  Speed Control
Input OFF:  Torque Control

™" The "'n"in parentheses indicates a user selectable number of sequence input.
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7.12 Flux Control

Four kinds of flux control are selectable by setting Control Parameters as shown

in Table 7.18. To use this application, flux ratio reference must be selected as
reference input. For the setting procedure, refer to the instruction manuals for the
VZ3000/VZ3000G terminal software VZterm for Windows, Original Version (IM 32027)
or the VZ3000/VZ3000G operator's terminal OPCU-2 (IM 32021).

Weakening flux may cause response of speed loop to be inefficient, resulting in a
problem. In such a case, you can change speed loop gain inversely proportional
to flux ratio by selecting "variable" for "Speed Amplifier Gain" of Control Parameter to
avoid inefficient response.

Table 7.18 - Parameter Setting for Flux Control

Control Parameter

Flux Speed
Reference |Amplifier Gain Flux Control Selection
1 | Speed Basis Fixed Constant flux (constant torque control) is kept until the

motor reaches the base speed, and then, constant out-
put control is performed between the base speed and
the rated speed.

Speed amplifier gain is fixed.

2 | Speed Basis Constant flux (constant torque control) is kept until the

Automatically
motor reaches the base speed, and then, constant out-

Variable .
put control is performed between the base speed and
the rated speed.
Speed amplifier gain automatically varies inversely pro-
portionally to flux ratio.
3 | External Fixed Flux control is performed according to an external flux
Reference ratio reference.
Speed amplifier gain is fixed.
4 | External Automatically Flux control is performed according to an external flux

Reference ratio reference.

Speed amplifier gain automatically varies inversely pro-
portionally to flux ratio.

Variable
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7.13 Speed Clamp

This application is provided to avoid uncontrolled running of motor when load is
suddenly reduced due to running out or cutoff of material during torque control. In
such a case, this application clamps motor speed to sum of preset speed and bias
(15% of rated speed). See Tables 7.19 and Figure 7.10. To use this application,
specify both torque reference and speed reference as reference input. For the
setting procedure of references, see the related Control Parameters shown in the
instruction manuals for the VZ3000/VZ3000G terminal software VZterm for Windows,
Original Version (IM 32027) or the VZ3000/VZ3000G operator's terminal OPCU-2 (IM

32021).
Table 7.19 - Selection of Motor Clamping Speed
Speed Clamp
(Control Param- Speed Torque .
eter) Reference Reference Clamping Speed
1 ON (used) Positive Positive Speed Reference plus Bias
2 Negative Negative (-) Bias
3 Negative Positive Positive (+) Bias
4 Negative Speed Reference minus Bias
Clamping i Clamping
Speed . Rotation . Speed | . Rotation
e — Speed - Speed
REV P[0 FWD REV 0! FWD
-Bias Speed Ref. Speed Ref. +Bias
+Bias —Bias
1. If speed reference is positive (+). 2. If speed reference is negative (-).

Figure 7.10 - Clamping Speed Setting Range with Positive/Negative Speed Reference

Application
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7.14 Detection of Exceeding Speed Deviation Limit

This application allows you to generate an alarm for speed deviation error when
motor speed exceeds an allowable deviation limit for a given speed reference.

To use this alarm, select "ON" (used) for "Speed Deviation Limit" of the Control
Parameter and set "Speed Deviation Upper and Lower Limits" of the Application
Parameters as shown in Table 7.20. For the relation between the speed, the speed
reference and the speed deviation upper and lower limits, refer to Figure 7.11.

Table 7.20 - Setting Alarm Generation for Speed Deviation Error

Speed Deviation Selection of
Error Detection Speed Deviation
(Control Speed Ref- Upper and Lower Limits
Parameter) erence Speed Deviation (Application Parameter)
1 ON (used) FWD Speed reference is Speed Deviation Upper
smaller than speed. Limit
2 Speed reference is larger Speed Deviation Lower
than speed. Limit
3 REV Speed reference is Speed Deviation Upper
larger than speed. Limit
4 Speed reference is Speed Deviation Lower
smaller than speed. Limit

Speed Deviation

-100% ‘

Lower Limit L

J
100% [ - mmmmmmm e el

’

Speed

Speed Deviatior;/'
Upper Limit .~

’
’

e

—» Speed Reference

R Upper Limit

G -100%

,/
0 3 \
Cd

R Speed Deviation
. Lower Limit

Re Speed Deviation

100%

Speed Reference
Speed

Figure 7.11 - Relation between Speed Reference and Speed Deviation Upper
and Lower Limits
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7.15 Overload Detection

Overload is detected by using motor thermal switch signal or electronic thermal
overload relay signal entering from outside, and each of them detects overload un-
der the condition described in Table 7.21.

Table 7.21 - Setting Overload Detection

Signal for Detection Selection of Overload Detection

Motor Thermal Switch | When the motor thermal switch signal of sequence input is turned
Signal OFF, an error will be detected.

Electronic Thermal The electronic thermal overload relay characteristics are decided

Overload Relay Signal | by the following parameters, and overload will be detected
depending on the load condition.
Link Overload Detection with Carrier Frequency

(Control Parameter): Selection of enable/disable.
Carrier Frequency Calibration

(Application Parameter): 20 to 100% "
PWM Carrier Frequency

(Drive Parameter): 7.5 kHz and 15 kHz

™" When PWM Carrier Frequency (Drive Parameter) is 7.5 kHz, Carrier Frequency Calibration
(Application Parameter) is 40 to 100%.

To use a VZ3000 drive at low noise, any carrier frequency is selectable arbitrarily.
But since increasing carrier frequency will increase switching loss, electronic
thermal overload relay characteristics must be changed with carrier frequency. The
carrier frequency is determined by the product of PWM carrier frequency and carrier
frequency calibration. Figures 7.12 and 7.13 show the electronic thermal overload
relay characteristics.

Carrier Frequency 15 KHz
90 — Carrier Frequency 12 KHz
Carrier Frequency 9 KHz

Carrier Frequency 6 KHz

70 Carrier Frequency 5 KHz
3
[=
<}
o
I}
L
o
E
'—
c
L
°
2
7}
(=]

50 100 150 200 250 300
Load (Torque)

Figure 7.12 - Electronic Thermal Overload Relay Characteristics of Models
UVZC3001 to UVZ3022 and UVZC3201 to UVZ3207
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90 Carrier Frequency 6 KHz
Carrier Frequency 4.5 KHz
80 Carrier Frequency 3 KHz
—~ 70 :
() |
3 1
LR J A VR W W J
9 !
Q 1
@ '
o 50 - i
E : :
P 1 1
- 40 '
2 1 1
g 30 ) :
® : :
o . !
20 H |
10 5 5
O T T T T T T T T T T T T T T T T T T T T T T T T

50 100 150 200 250 300

Load (Torque)

Figure 7.13 - Electronic Thermal Overload Relay Characteristics of Models
UVZ3030, UVZ3037 and UVZ3222 to UVZ3275

To use a low noise type drive and configure a drive as shown in Table 9.5 or 9.6,
disable Link Overload Detection with Carrier Frequency of Control Parameter.

When carrier frequency is changed, rated current must be derated as shown in
Figure 7.14 or 7.15. If a current larger than those shown in these figures flows, the
protective function of overload detection will be activated and the error code "0" will
be displayed.
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Figure 7.14 - Reduction Rate of Rated Current for Low Noise Type of Models UVZC3001

Figure 7.15 - Reduction Rate of Rated Current for Low Noise Type of Models
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7.16 Automatic Change of Carrier Frequency

Power loss (heat generation) of the drive becomes larger when bus voltage becomes
higher. Also, when rotating field frequency supplied to the motor is low, current may
be concentrated to a certain phase, resulting in extremely large heat generation at
the phase.

To prevent such a problem, VZ3000 drive is provided with a function to

decrease PWM carrier frequency automatically so that power loss can be reduced.
Therefore, you may recognize a change in switching sound at continuous
regeneration or a low speed operation, though this is not a fault. A Control
Parameter allows you to enable/disable this function.

7.17 Single Phase Application

Single-phase power can be applied to converter unit by derating output of converter
unit to a half of that of three-phase power. The rated outputs of motors for three-
phase and single-phase power are shown in Tables 7.22 and 7.23. The terminals R
and S must be used for connection of single-phase power.

Use of an AC reactor is recommended to improve power factor for input power.

Table 7.22 - Rated Outputs of 200-230 VAC/380-460 VAC Common Type
Converter Units for Three-Phase Power and Single-Phase Power

UAZ3022(-A) | UAZ3037(-A)
Model of Unit UVZC3001 | UVZC3003 | UVZC3007 ® @

Rated |Three-phase |200V| 0.75 KW | 2.2 KW 3.7 KW 11 KW 18.5 KW

Output |power

0 400V| 1.5 KW 3.7 KW 7.5 KW 22 KW 37 KW

Single-phase 200 V| 0.4 KW 1.1 KW 2.2 KW 5.5 KW 7.5 KW
ower

P 400V| 0.75KW | 22KW | 3.7 KW 11 KW 18.5 KW

The rated output is indicated as output of applicable motor.
@ When you use model UAZ3022(-A) and UAZ3037(-A) for single-phase operation, be sure to turn ON
the SW2-2 on the Control Board DCVR-5.

(1)

Table 7.23 - Rated Outputs of 200-230 VAC Dedicated Type Converter Units
for Three-Phase Power and Single-Phase Power

UAZ3222(-A) |UAZ3237(-A)
Model of Unit  [UVZC3201|UVZC3202UVZC3203 [UVZC3207 @ @

Rated |Three-phase | {5Kkw | 22KW | 3.7KW | 7.5KW 22 KW 37 KW
QUtput power
"

Single-phase | g 75 KW | 1.1 KW | 22KW | 3.7 KW 19 KW 18.5 KW
power

" The rated output is indicated as output of applicable motor.

@ When you use model UAZ3222(-A) and UAZ3237(-A) for single-phase operation, be sure to turn ON
the SW2-2 on the Control Board DCVR-5.
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7.18 Regenerating Operation

7.18.1 Regenerative Power

When a motor receives force from connected machine or inertia during deceleration,
it runs in regenerative mode, and returns power to the VZ3000 drive. This
regenerative power is stored in capacitors inside the controller, resulting in
increasing DC bus voltage. If the voltage goes up to a certain level, the drive
discharges the power to resistor to limit increase of voltage. This operation is

called "regenerating operation". Generated power depends on control method and
mechanical configuration of system (GD?).

Figure 7.16 shows an example for capacity selection of regenerative resistor when
operation with inertia is repeated.

In Figure 7.16, the shaded portions show regenerative power, and its average
amount P(ave) is calculated by the following equation:

P(ave) [W] = 1/2 x P, x t/T

Three to four times the above average regenerative power is to be selected as the
resistor capacity, taking account of heat generation of the resistor. The resistance
values of the resistors are shown in Tables 2.5 t0 2.7.

Load Inertla

ﬂ /

Electric | o b ; Time

Pover /] #& /]
5 . | 4 Time.

Figure 7.16 - Example of Repeated Operation with Inertia

When you use an external regenerative resister, connect it between terminals 147(P)
and B2 and open terminal B1. For converter unit UAZ3275, remove three white
leads of built-in regenerative resistor from terminal PB, apply insulation tape to the
ends of the leads, and connect an external regenerative resistor between terminals
147 (P) and PB.

To perform control in regenerative mode continuously, such as uncoiler, unwinder
and elevator operation, use an optional power regeneration unit. In such a case, be
sure to turn ON switch 25W-4 on control board DCVR-5 of converter unit
UAZ3022(-A) to UAZ3037(-A), UAZ3222(-A) and UAZ3037(-A). For converter unit
UAZ3275, short jumper JP9 on control board ACDC-2.
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7.18.2 Built-in Regenerative Resistor

Although a unit having converter portion has built-in regenerative resistor, do not
use such a regenerative resistor for usual operation. It must be used only for startup
adjustment by electrical personnel who are familiar with the VZ3000 drive, provided
that AC input power to the drive should immediately be cut off when any fault is
detected. Note, however, the built-in regenerative resistors of the following units can
be used for usual operation when the undermentioned conditions are met.

Unitized Type Units Revision 0.7 or later of UVZC3201
Revision 0.7 or later of UVZC3202
Revision 0.A or later of UVZC3203
Revision 0.A or later of UVZC3207
Revision 0.6 or later of UVZC3001
Revision 0.6 or later of UVZC3003
Revision 0.A or later of UVZC3007

Separate Type Converter Units UAZ3222-A
UAZ3237-A
UAZ3275
UAZ3022-A
UAZ3030-A
UAZ3037-A

In case of converter unit UAZ3275, the built-in regenerative resistor of its standard
unit can be used for usual operation. In case of other units, their internal
regenerative resistors can be used for usual operation when the AC input power can
be cut off by using contact signal from thermal switch for overheat protection of
built-in regenerative resistor as shown in Figure 7.17.

Elecctro-
Circuit Breaker magnetic _ AC
1NFB E Contractor Reactor
AC Input Power use M
. = {1 A 181 (R)
= {} V) { 182 (S)
=——-F [V 183 (T)

ROH1 Thermal

a Switch
7 1 for Overheat

Transformer A Protection

400/200 V (100 V of Built-in
( ) b<—H Resistor
- ROH2 {119 VAC max
Circuit Brge'l\llf:eBr 0.3 A max
ab ROH
O
Separate Type
ROH — Converter Unit
Overheat Fault
M RDg of Built-in or
START Regenerative Unitized
STOP e ROH M Resistor Type Unit
Lot O
M}J L:l—{
H

Figure 7.17 - Sequence Circuit to Cut off AC Input Power to Controller by Using
Contact Signal from Thermal Switch for Overheat Protection
of Built-in Regenerative Resistor
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7.19 Use of Common Bus

It is possible to connect multiple inverter units to a DC bus power to be supplied by
one converter unit as shown in Figure 7.18. By connecting control signal lines of a
converter unit to multiple inverter units in parallel, regenerative circuits of inverter
units are disabled, and regenerative circuit on converter unit is used.

Converter Unit Inverter Unit
Control
Power Supply
12veomA ., +C +VC -——
"ok ovc ¥
-1
Ready for (Becomes LOW when 1 L T
Operaytion Ma)s.t!O_rM RDVI converter is ready.) RDY ﬁ | ilE;
T2
Instantaneous J _3_' (Becomes LOW when inst| T
Power Loss $——__ IP L power loss is detected.) P ﬁ N 32 '
D 1 e
- .3. 464K 464K

Note 1: Signal wiring and PG wiring are not included in the figure.

2: The maximum number of inverter units, to which signal lines from a converter
unit can be connected in parallel, is 15. If more than 15 inverter units are to
be connected, use external relays from which signal lines must be branched.

The following are recommended solid relay and socket for this purpose.

Solid Relay : G3RD-X02SN 12 VDC (OMRON)
Socket  : P2RF-05 (OMRON)

Figure 7.18 - Example of Multiple Connection with Common Bus Power

The maximum number of inverter units connectable to a converter unit is determined
to maintain total output capacity of inverter units less than or equal to output capacity
of converter unit.

The wiring length for the DC bus power must be minimized eliminating loops, to
reduce the inductance of wiring.
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Unitized type VZ3000 drives have no built-in fuses. Therefore, if multiple unitized
inverters are connected to a common DC bus, install an appropriate fuse on DC bus
input line of each inverter unit as shown in Figure 7.17 so that any defective inverter
can be disconnected from the common DC bus. Refer to Section 9.6.2 for the fuses.

7.20 Multi-Communication

Communication between a host computer and multiple inverter units is possible, by
connecting connector COMM.2 (CN3) of a VZ3000 drive to connector COMM.3 (CN5)
of next VZ3000 drive in a cascade system and connecting 5 V power supply (5V

+/- 5%, 3 mA multiplied by number of VZ3000 drives in the cascade system) to last
VZ3000 drives as power supply for entire system. See Figure 7.19. The number of
VZ3000 drives connectable in a cascade system is ten as standard, 99 at maximum.
(When more than ten drives are connected, a lower baud rate must be used for
communication.)

Maximum cable length between a host computer and first VZ3000 drive is 15 meters
(50 feet) (when dedicated cable is used, maximum cable length can be extended up
to 100 meters (300 feet)), and maximum cable length between drives is 15 meters (50
feet).

Host Computer

[ ]

-— 7
VZ3000 VZ3000 VZ3000 VZ3000
™~ J J J J 5V Power
S AL ] s
e Wl G| B (
comm. 3 I I I Iy :
(CN5) U U U 0 -
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Figure 7.19 - Example of Connection for Multi-Communication
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CHAPTER 8

8.1

Spare Parts

Spare Part Lists for 200-230 VAC/380-460 VAC Common
Type Drives

Tables 8.1 show the spare part list for 200-230 VAC/380-460 VAC common type
inverter units and Table 8.2 shows the spare part list for 200-230 VAC/380-460 VAC
common type converter units. The numbers shown in the tables are the required
quantities of the parts, and the blank means inapplicable part.

The standard or specifications of the parts in these lists might be changed by
integration or abolition of parts. If you need spare parts, contact Reliance Electric.

Table 8.1 - Spare Part List for 200-230 VAC/380-460 VAC Common Type Inverter Units

Quantity
Name Standard/ Part uvzC- |uvzZC- | UvZC- | uvz- uvz- uvz-
of Part Specifications Number 3001 3003 3007 3022 3030 3037
Control Board DASR-1 826701 1 1 1 1 1 1
Driver Board PWCC-2 826702 1 1 1 - - -
PWCC-4 826706 - - - 1 1 -
PWCC-6 826722 - - - . - 1
Power Board HYPB-1 826728 1 1 - - - -
HYPB-2 826703 - - 1 - - _
HYPB-4 826707 - - - 1 - _
HYPB-5 826709 - - - - 1 -
HYPB-6 826723 - - - - - 1
BDI-004 826708 - - - 3 3 3
Fuse AB0X200 286317 - - - 1 1 _
70SHB150 285961 - - - - - 1
Power Element PM50RHA120 532509 1 1 1 - - -
PM150DHA120 536602 - - - 3 - _
PM200DSA120 536651 - - - - 3 3
Rectifier DF75AA-160 512733 1 1 1 - . -
Capacitor HCGF5A2W332NE10R 453149 2 2 2 - - -
HCGF5A2W392NE10R 453148 - - - 2 - _
HCGF5A2W472NF10R 453150 - - - - 2 4
Cooling Fan MMF-08C24DS-F 373700 1 1 2 - - -
MMF-09B24DH-F 373702 - - - 3 3 -
MMF-12C24DH-RA2 373701B - - - - - )
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Table 8.1 - Spare Part List for 200-230 VAC/380-460 VAC Common Type Inverter Units (continued)

Quantity
Name Standard/ Part uvzC- | uvzC-| uvzC- | uvz- uvz- uvz-
of Part Specifications Number | 3001 3003 3007 3022 3030 3037
Regenerative MUC22N290JIX570CER 429521 - - 2 - - }
Resistor MUS22N680JIXS70CER | 429526 | 1 1 - i ] ]
Precharge RGHS80LSY 18QK 429212 1 1 1 - - -
Resistor
Relay G7L-1A-TUB (DC24V) 307541 1 , ; ] - -
Connector Plug 10150-3000VE 359803 1 1 1 1 1 1
(CN2) Shell 10350-42A0-008 359810 | 1 1 1 1 1 1
Connector Plug 10120-3000VE 359801 1 1 1 1 1 1
(CN9) Shell 10320-52A0-008 359811 1 1 1 1 1 1
Table 8.2 - Spare Part List for 200-230 VAC/380-460 VAC Common Type Converter Units
Quantity
Name Standard/ Part UAZ- UAZ- UAZ- UAZ- UAZ- UAZ-
of Part Specifications Number 3022 | 3022-A | 3030 |[3030-A | 3037 |3037-A
Control Board"” | DCVR-5 826705 1 1 1 1 1 1
Power Board " ACDC-1 826704 1 - 1 - 1 -
ACDC-5 826748 - 1 - 1 - 1
Rectifier RM75TC-2H 512781 1 1 1 1 - -
DF200AA160 512901 - - - - 1 1
Regenerative QM100E3Y-2H 534503 1 - 1 - - -
Transistor QM150E3Y-2H 524604 - - - - 1 )
CM100E3U-24H 529211 - 1 - 1 - -
CM150E3U-24H 529212 - - - - - 1
Capacitor HCGF5A2W472N 453147A 4 4 - - - -
HCGF6A2W562NDS 453201B - - 4 4 4 4
Cooling Fan MMF-12C24DH-RA2 373701B 1 1 1
Regenerative RGH400LSY30QK 429705A 2 2 - - - -
Resistor RGH400LSY200K 429717 - . p) 2 _ _
RGH400LSY 150K 429718 - - - - 2 2
Precharge RGHS400LSY4.7QK 429716 1 1 1 1 1 1
Resistor
Relay SC-4-1/G (DC24V) 301061A 1 1 - - - -
SD-N35 (DC24V) 302113 - - 1 1 1 1

" Use Revision 0.3 or later of Control Board DCVR-5 together with Revision 0.2 or later of Control Board ACDC-1 as a set.

Use Revision 0.2 or earlier of Control Board DCVR-5 together with Revision 0.1 or earlier of Control Board ACDC-1 as a set.
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8.2 Spare Part Lists for 200-230 VAC Dedicated Type

Drives

Tables 8.3 show the spare part list for 200-230 VAC dedicated type inverter units and
Table 8.4 shows the spare part list for 200-230 VAC dedicated type converter units.
The numbers shown in the tables are the required quantities of the parts, and the
blank means inapplicable part.

The standard or specifications of the parts in these lists might be changed by
integration or abolition of parts. If you need spare parts, contact Reliance Electric.

Table 8.3 - Spare Part List for 200-230 VAC Dedicated Type Inverter Units

Quantity
Name Standard/ Part |UVZC{UVZC-UVZC-UVZC-|UVZ- | UVZ-|UVZ-| UVZ-|UVZ-
of Part Specifications Number | 3201 | 3202 | 3203 | 3207 | 3222 | 3230 | 3237 | 3255| 3275
Control Board DASR-1 826701 1 1 1 1 1 1 1 1 1
Driver Board PWCC-2 826702 - - - 1 - - - - -
PWCC-6 826722 - - - - 1 1 1 - -
PWCC-10 826729 1 1 - - - - - - -
PWCC-11 826726 - - 1 - - . - i -
PWCC-17 826732 - - - - - - - 1 1
Power Board HYPB-12 826719 - - - 1 - - - - -
BDI-014 826721 - - - - 1 - - - -
BDI-015 826731 - - - - - 3 - - -
BDI-004 826708 - - - - . - 3 _ -
BDI-017 826730 - - - - - - - 3 -
BDI-018 826734 - - - - - - - - 6
Fuse A50P300 286319 - - - - 1 1 - ; -
A50P350 286324 - - - - - . 1 ] _
A50P450 286329A | - - - - . - _ 1 _
A50P600 286330 - - - - - - - - 1
Power Element PM30RSF060 532308 1 1 - - - - - - -
PM50RSK060 532510 - - 1 - - - - - -
PM75RHA060 532754 - - - 1 - - - - -
PM200CSA060 532851 - - - - 1 - - ; -
PM300DSA060 536661 - - - - - 3 - - -
PM400DSA060 536671 - - - - . - 3 _ -
PM600DSA060 536681 - - - - - - - 3 6
Rectifier DF30DB80 512601C 1 1 1 - - - - - -
DF75BA80 512734 - - - 1 - - - . -
8-3
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Table 8.3 - Spare Part List for 200-230 VAC Dedicated Type Inverter Units (continued)

Quantity
Name Standard/ Part |UVZC{UVZC-UVZC:UVZC- UVZ-|UVZ- |UVZ-|UVZ- |UVZ-
of Part Specifications Number | 3201 | 3202 | 3203 | 3207 | 3222 | 3230 | 3237 | 3255 | 3275
Capacitor HCGF5A2W222] 453145 1 1 - - - - - - -
HCGF5A2W332I 453146 - - 1 - - - - - -
HCGF5A2W332NE10R 453149 - - - 2 - - - - _
HCGF5A2W472NF10R 453150 - - - - 2 4 6 - -
HCGF5A2W472NF10RDS  [453150B - - - - - - - 8 12
Cooling Fan 109P0424H3D01 373652 1 1 2 - - - - - -
MMF-08C24DS-F 373700 - - - 2 - - - - -
MMF-12C24DH-FA1 373701D - - - - 2 2 2 - _
MMF-12C24DH-RA2 373701B - - - - - - - 3 3
Regenerative MUC22N470JI1X570CER 429525 1 1 - - - - - - -
Resistor MUC22N290JIX570CER | 429521 | - - 1 - ] ] - ]
MUC22N6R8JIX570CER 429522 - - - 2 - - - - -
Precharge RGBS40HS10QK 422466 - - - 1 . - - - -
Resistor
Relay G7L-2A-BUB (DC24V) 307537 - - - 1 - - - - -
Connector Plug | 10150-3000VE 359803 | 1 1 1 1 1 1 1 1 1
(CN2) Shell 10350-42A0-008 359810 1 1 1 1 1 1 1 1 1
Connector Plug | 10120-3000VE 359801 1 1 1 1 1 1 1 1 1
(CN9) Shell - %0300-5000-008 359811 | 1 | 1 R 1] 1 1

(1)

The fuse specification for inverter unit having no unit revision number is "A50P400".
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Table 8.4 - Spare Part List for 200-230 VAC Dedicated Type Converter Units

Quantity
Name Standard/ Part UAZ- UAZ- UAZ- UAZ- UAZ-
of Part Specifications Number 3222 3222-A 3237 3237-A 3275
Control Board " DCVR-5 826705 1 1 1 1 -
ACDC-3 (ACDC-2) ? 826733 - - - - 1
Power Board ACDC-1 826704 1 - 1 - -
ACDC-5 826748 - 1 - 1 1
Snubber Board 60-50398-01 391024 - - - - 1
Rectifier DF200BA80 512902 1 1 - - -
DD110F-80 514704 - - 1 1 -
PAH2008 574931 - - - - 1
Regenerative QM150E3Y-H 534601 1 - - - -
Transistor SQD300BA0G0 534807 : - 1 ] i
GM150E3U-12H 529209 - 1 - - -
CM300E3U-12H 529210 - - - 1 -
1MBI300L-060 534906 - - - - 1
Capacitor HCGF6A2W562NDS 453201B 2 2 - - -
HCGF6A2W562IDS 453201C - - 2 2 -
HCGF5A2G472IE10R 453136C - - - - 2
Cooling Fan MMF-12C24DH-RA2 373701B 1 1 1 1 -
MB-B5100A 926501A - - - - 1
Regenerative RGH400LSY7.5QK 429715A 2 2 - - -
Resistor RGHS400LSY4.0QK 429720 : - 2 2 i
RGHS400LSY4.7QK 429716 - - - - 3
Precharge Resistor | RGHS150LSY3.90K 429352 1 1 - - -
RGHS400LSY2.40K 429719 - - 1 1 -
Relay SD-N35 (DC24V) 302113 1 1 1 1 -

(1)

Use Revision 0.3 or later of Control Boardf DCVR-5 together with Revision 0.2 or later of Control Board ACDC-1 as a set.

Use Revision 0.2 or earlier of Control Boardf DCVR-5 together with Revision 0.1 or earlier of Control Board ACDC-1 as a set.
@ Use Control Board ACDC-3 for replacement of Control Board ACDC-2.
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CHAPTER 9
Peripherals

9.1 Optional Items

Figure 9.1 shows the optional items.

—

ss4000 I R Gj\/ Coil Resistor Circuit VZ3000 Power High Speed
Coil Regenerative ©] Overheat Breaker ~ Module Interface Communication Unit
Resistor Protection Kit VPMI1 VNETA
— ©® _
(;\/ Ribbon Resistor AC Reactor
o| Overheat
@ Ribbon Regenerative Protection Kit
Power Resistor

Regenerative Unit

CN1
e

Inverter Unit

EEEE R el Tt

Terminal Block for
Control Signals

e

Terminal Block for PG

Converter Unit

Power Supply
(To be provided

®

I:I by user)
i —
—— 7 VZ3000/VZ3000G  Analog Isolation Card
Host Computer Operator's Terminal
OPCU-2
Instruction No Instruction
No. Name of Optional Items Specifications Manual Name of Optional ltems Specifications Manual
1| VZ3000/VZ3000G Operator's Separate Information 32021 14 | Pulse Encoder (PG) Cable See Section 9.3. 51010
Terminal OPCU-2 and Cable 15 | Host Computer Cable 1 Separate Information 51009
2 | Software for Host Computer Separate Information 32027 16 | Host Computer Cable 2 Separate Information 51009
3 | VZ3000 Power Module Separate Information 32025 and | 17 [ Conversion Cable for Host Separate Information | 51009
Interface VPMI1 32026 Computer
4 | High Speed Communication Separate Information 32024 18 | Connection Cable between Separate Information 51009
Unit VNETT VZ3000 Units
5 | Power Regenerating Unit See Section 9.7. 35001 19 | AC Motor See Section 9.2. —
6 | Terminal Block and Cable for PG Separate Information 51010 20 | Analog Isolation Card Separate Information —
7 | Terminal Block and Cable for Separate Information 51011 21 | Communication Cable in Separate Information 51009
Control Signals : : Cascade System (MB-B5032)
8 | Coil Regenerative Resistor See Section 9.8. = 22 | Power Supply Cable in Separate Information 51009
9 | Ribbon Regenerative Resistor See Section 9.8. — Cascade System (MB-B5040)
10 [ AC Reactor See Section 9.4. - 23 | Coil Resistor Overheat See Section 9.8. -
11 | Circuit Breaker Table 4.8 or 4.9 — Protection Kit (MB-B5071/B5142)
12 | Connector for PG Table 4.2 (Accessory) — 24 Eibtborg, Reféitol\rﬂgv;égggg%ms See Section 9.8. -
13 | Connector for Control Signals Table 4.1 (Accessory) — rotection Kit (MB- )
Figure 9.1 - Optional ltems
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9.2 Motor Specifications
The specifications of typical 400 V class and 200 V class standard inertia motors
and low inertia (servo) motors are shown in Tables 9.1 through 9.4. Other types of
motors such as constant horsepower motors are also available.

Table 9.1 - Specifications of 400 V Class Standard Inertia Motors

Model No. | VMGF-| VMGF- | VMGF- | VMGF- | VMGF- | VMGF- | VMGF- | VMGF- | VMGF- | VMGF- | VMGF-
Description 400115|400215|400315|400515|400715|401115(401515|401815|402215|403015| 403715
Rated Output (kW) 15 2.2 3.7 55 7.5 11 15 18.5 22 30 37
Base Speed (r/min) (1) 1500
Max. Speed (r/min) (1) 3600 3000
Rated Current (Arms) (@)| 4.7 6.3 10 15.5 20.5 29 37 45 53 71 85
Rated Torque 9.5 14.0 23.5 35.0 a7.7 70.0 95.5 1176 | 140.1 | 191.1 | 235.2
(N-m (kg-m)) (0.97) | (1.43) | (2.40) | (3.57) | (4.87) | (7.14) | (9.74) | (12.0) | (14.3) | (19.5) | (24.0)
Overload Capacity 150% for 60 seconds
Speed Feedback Pulse Encoder of 2048 PPR
Insulation Class Class F
Vibration, Noise V 10/75 dB (A) | v 10/80 dB (A)
Protection/Cooling Method Totally Enclosed Separately Ventilated Type
Installation Foot Mounted Type
Cooling | Power Supply Single-phase 200 VAC, 50 Hz Three-phase 200 VAC, 50 Hz
Fan (3) or 200/230 VAC, 60 Hz or 200/230 VAC, 60 Hz

Capacity (W) 50/70 170/190 | 150/210
Paint Color Munsell N5
Ambinet Temperature 0 to 40 degree C (32 to 104 degree F)
Weight (kg) 28 | 32 | 50 | 65 | 75 | 115 | 135 | 190 | 220 | 265 | 295

(1) r/min means revoluation per minute.
(2) The rated current values for VMGF-400115, VMGF-400215, VMGF-401815 and VMGF-403715 are interim values.
() For 400 V motor, provide a transformer for cooling fan motor, because 200/230 VAC motor is used for cooling fan.
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Table 9.2 - Specifications of 400 V Class Low Inertia (Servo) Motors

Model No. | VMSM- | VMSM- | VMSM- | VMSM- | VMSM- | VMSM- | VMSM- | VMSM- | VMSM- | VMSM-
Description 400015 | 400115 | 400215 | 400315 | 400515 | 400715 | 401115 | 401515 |402215-H|403010-H
Rated Output (kW) 0.75 15 2.2 3.7 55 7.5 11 15 22 30
Base Speed (r/min) (1) 1500 1000
Max. Speed (r/min) (1) 2000
Rated Current (Arms) 28@ 54 7.3 12.3 17.3 22 34 42 58.5 88
Rated Torque 4.8 9.5 14.0 23.5 35.0 47.8 70.0 95.5 140 286
(N-m (kg-m)) (0.49) | (0.97) | (1.43) | (2.40) | (3.57) | (4.87) | (7.14) | (9.74) | (14.3) | (29.2)

Overload Capacity

150% for 60 seconds or 200% for 30 seconds

Speed Feedback

Pulse Encoder of 2048 PPR

Insulation Class

Class F

Vibration, Noise

V 10/75 dB (A)

|V 15808 (4

Protection/Cooling
Method

(4) Totally Enclosed
Separately Ventilated Type

Drip-proof Separately Ventilated Type

Installation Flanged Type (Horizontal) | Foot Mounted Type (5)

Cooling , Power Supply - Single-phase 200 VAC, 50 Hz Three-phase 200 VAC, 50 Hz

Fan (3 or 200/230 VAC, 60 Hz or 200/230 VAC, 60 Hz
Capacity (W) - 34 100 750

Paint Color Body: Munsell N1.5, Cover: Munsell N9.5 Munsell N1.5

Ambinet Temperature

0 to 40 degree C (32 to 104 degree F)

Weight (kg)

36 | 37 | 38

| 40 |

70

| 75

| 135 | 140 | 200 | 300

1
2

r/min means revoluation per minute.
The above-mentioned rated current value for 0.75 kW motor is an interim value.

4) The protection and cooling method for 0.75 kW motor is totally enclosed self-ventilated type.

5) 22 kW motor of flanged type is also available (Model VMGM-402215).

Table 9.3 - Specifications of 200 V Class Standard Inertia Motors

(1
@)
() For 400 V motor, provide a transformer for cooling fan motor, because 200/230 VAC motor is used for cooling fan.
(4)
(5)

Model No. [VMGW-|VMGW- VMGW- |VMGW- |VMGW- [VMGW-|VMGW- [VMGW- VMGW-|VMGM- VMGM- | VMGM- [ VMGM- |VMGM-
Description 200115200215 |200315 | 200515 | 200715 | 201115 [ 201515 | 201815 | 202215 | 203015 | 203715 | 204515 | 205515 | 207515
Rated Output (kW) 15| 22 | 837 | b5 | 75 11 15 | 185 | 22 30 37 45 55 75
Base Speed (r/min) (1) 1500
Max. Speed (r/min) (1) 2250 2000
Rated Current (Arms)| 7.5 | 11.0| 179 | 23.2 | 32.7 | 47.0 | 63.0 | 76.0 | 90.0 | 145.0| 183.0| 220.0| 260.0| 346.0
Rated Torque 95 | 140 | 235|350 | 478 | 700 | 95.5| 118 | 140 | 191 | 235 | 286 | 350 | 477
(N-m (kg-m)) (0.97)|(1.43)| (2.40)| (3.57)| (4.87)| (7.14)| (9.74)| (12.0)[ (14.3)| (19.5)| (24.0)| (29.2)| (35.7)| (48.7)

Overload Capacity

150% for 60 seconds

Speed Feedback

Pulse Encoder of 2048 PPR

Insulation Class

Class F

Vibration, Noise

V 10/75 dB (A)

V 15/85 dB (A)

Protection/Cooling Method

Totally Enclosed Separately Ventilated Type

Drip-proof Separately Ventilated Type

Installation

Flanged Type|

Foot Mounted Type

Cooling | Power Single-phase 200 VAC, 50 Hz Three-phase 200 VAC, 50 Hz or 200/230 VAC, 60 Hz
Fan 3) |Supply or 200/230 VAC, 60 Hz
Capacity (W) 22 | 50 | 80 135 750
Paint Color Munsell 7.5BG 6/1.5 Munsell N1.5
Ambinet Temperature 0 to 40 degree C (32 to 104 degree F)
Weight (kg) 28 | 37 | 50 | 67 | 77 | 105 | 120 | 170 | 195 | 225 | 225 | 300 | 335 | 390

(1) r/min means revoluation per minute.
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Table 9.4 - Specifications of 200 V Class Low Inertia (Servo) Motors

Model No. |VMSM-VMSM-VMSM-VMSM-VMSM-VMSM-VMSM-VMSM-VMSM- VMSM-|VMSM-VMSM-
Description 200015(200115(200215|200315(200515{200715|201115/201515{202215(203010(203710{205510
Rated Output (kW) 0.75 1.5 2.2 3.7 55 7.5 11 15 22 30 37 55
Base Speed (r/min) (1) 1500 1000
Max. Speed (r/min) (1) 2000 1000
Rated Current (Arms) 5.3 11.4 15 245 | 34.8 44 67.1 | 80.7 | 120 | 176.0 | 210.0 | 334.0
Rated Torque 4.8 9.5 140 | 235 | 350 | 478 | 70.0 | 955 | 140 | 286 | 353 | 526
(N-m (kg-m)) (0.49) | (0.97) | (1.43) | (2.40) | (3.57) | (4.87) | (7.14) | (9.74) | (14.3) | (29.2) | (36.0) | (53.6)
Overload Capacity 150% for 60 seconds, 200% for 30 seconds or 300% for 10 seconds
Speed Feedback Pulse Encoder of 2048 PPR
Insulation Class Class F
Vibration, Noise V 10/75 dB (A)

Protection/Cooling () Totally Enclosed Drip-proof Separately Ventilated Type
Method Separately Ventilated Type
Installation Flanged Type (Horizontal) Foot Mounted Type
Cooling | Power Supply - Single-phase 200 VAC, 50 Hz Three-phase 200 VAC, 50 Hz
Fan (3) or 200/230 VAC, 60 Hz or 200/230 VAC, 60 Hz
Capacity (W) - 34 80 750
Paint Color Body: Munsell N1.5, Cover: Munsell N9.5 Munsell N1.5
Ambinet Temperature 0 to 40 degree C (32 to 104 degree F)
Weight (kg) 36 | 37 | 38 | 40 | 70 | 75 | 135 | 140 | 200 | 300 | 320 | 400

(1) r/min means revoluation per minute.
(2) The protection and cooling method for 0.75 kW motor is totally enclosed self-ventilated type.

9.2.1 Appropriate Unit for Each Motor

Important: To select a VZ3000 drive for your motor, rated output current and
instantaneous maximum output current of the controller must be larger
than rated current and overload current of the motor.

Tables 9.5 and 9.6 show appropriate unit model numbers for 400 V and 200 V class
motors respectively.
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Table 9.5 - Appropriate Unit Model Numbers for 400 V Class Motors

Motor (kW) 07515 | 22 [ 37 |55 [ 75| 11 | 15 [185] 22 | 30 | 37
Base Speed (r/min) M 1500
Input Power Capacity (VA)@ | 1.4 | 29 [ 42 | 70 | 105|143 [ 210 [ 286|352 419 | 572 | 673
Standard Motor | Standard | UVZC3001 | UVZC3003 | UVZC3007 UAZ3022(-A) UAZ3030(-A) | UAZ3037(-A)
(Overload Type @ uvZz3022 UVZ3030 | UVZ3037
?gg;cgg’ sec) | Low Noise[ UIVZC3001N [ UVZC3008N | UVZC3007N UAZ3022(-A) UAZ3030(-A)[UAZ3037(-A)
° Type @@ UVZ3022N UVZ3030N | UVZ3037N
Servo Motor | Standard| - |uvzCJuvzc] — uvzcC3007  [UAZ3022(-A)] - [uAzaoa)|  UAZ3455
(Overload Capacity | Type 3001 | 3003 uvZz3022 Uvzaoz2 UVvZ3455
150% 60 sec) ®)
Servo Motor | Standard| - | UVZC3003 | UVZC3007 |  UAZ3022(-A) — UAZ3022(-A) UAZ3455 | UAZ3455
(Overload Capacity | Type © uvz3022 UVZ3030 | UVZ3455 | UVZ3475
200% 30 sec) ®) (5)

)
@

r/min means revolution per minute.
The input power capacity shows the values at the rated output with three-phase input power. Use AC reactor shown in Table 9.9 for

converter unit of 37 kW. When AC reactor shown in Table 9.9 is installed in AC input line of converter unit of 0.75 to 30 kW, input
power capacity is approx. 80% of the above values.

3

The above table is based on 5 kHz of carrier frequency for standard type unit and 10 kHz for low noise type unit, except UVZ3030 anc

UVZ3037. For standard type and low noise type of UVZ3030 and UVZ3037, 3 kHz and 5 kHz of carrier frequency are used
respectively. If you use inverter units with a carrier frequency other than the above, see Table 2.6 and Figure 7.14 or 7.15 for
reduction of rated output.

(4

Calibration" of the Application Parameter to 66%.

(5

Refer to the instruction manual of VZ3000 380-460 VAC Drive Hardware (IM 32022).

Table 9.6 - Appropriate Unit Model Numbers for 200 V Class Motors

When a low noise type unit is used, disable "Variable Carrier Frequency" of the Control Parameter and set "Carrier Frequency

Motor (kW) 075/ 1.5 |22 [37 |55 75|11 | 15 185 | 22 | 30 | 37 | 45 | 55 | 75
Base Speed (r/min) M 1500
Input Power Capacity (vA) @ | 1.4 | 2.9 | 4.2 | 7.0 [105[14.3[21.0]| 286 | 35.2 | 34.1 | 46.4 | 57.3 [69.7 |85.1[116.1
Standard Motor | Standard | UVZC3201|UVZC-|UVZC-| UVZC3207 UAZ3222(-A) UAZ- | UAZ- | uaz3275 |uAaz-
(Overload Type @ 3202(3203 uVZz3222 3037(-A)(3237(-A) UVZ3255 |3275
Capacity uvZ- | Uvz- uvz-
150% 60 sec) 3230 | 3237 3275
Low UVZC320INUVZC-|UvzZC{UvzC3207N]  UAZ3222(-A)  [UAZ- | uaz- | UAZ3237(-A)UAZ-| -
Noise 3202N[3203N UVZ3222N  [3222(-A)[3237(-A)| UVZ3255N |3275
Type UVZ- | UVZ- uvz-
@)@ 3230N | 3237N 3275N
Servo Motor | Standard [UVZC-[UVZC-|UVZC-|UVZC3207| UAZ3222(-A) - |uaz-|uaz-|uaz-| - |uaz| -
(Overload Type @ [3201 [3202|3203 UVZ3222 3200(-A)|3237(-A)|3237(-A) 3275
Capacity UVZ- | UVZ- | UVZ- uvz-
150% 60 sec) 3230 | 3237 | 3255 3275
Servo Motor Standard |UVZC-|UVZC-|UVZC-|UVZC-| UAZ3222(-A) | UAZ-| - UAZ-| UAZ3275 - - -
(Overload Type @ |3201]3202(3203|3207| UVZ3222  |30222(-A) 3237(-A)  UVZ3255
Capacity uvz- uvz-
200% 30 sec) 3230 3237

(™ r/min means revolution per minute.

@ The input power capacity shows the values at the rated output with three-phase input power. Use AC reactor shown in Table 9.8 for
converter unit of 22 to 75 kW. When AC reactor shown in Table 9.8 is installed in AC input line of converter unit of 0.75 to 18.5 kW,
input power capacity is approx. 80% of the above values.

The above table is based on 5 kHz of carrier frequency for standard type unit and 10 kHz for low noise type unit, except UVZ3222,

UVZ3230 and UVZ3237. For standard type and low noise type of UVZ3222, UVZ3230 and UVZ3237, 3 kHz and 5 kHz of carrier
frequency are used respectively. If you use inverter units with a carrier frequency other than the above, see Table 2.5 and Figure
7.14 or 7.15 for reduction rate of rated current.

Calibration" of the Application Parameter to 66%.

When a low noise type unit is used, disable "Variable Carrier Frequency" of the Control Parameter and set "Carrier Frequency
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9.3

Pulse Encoder (PG) Cable

Table 9.7 - Kinds of Pulse Encoder (PG) Cables and their Connection

Table 9.7 shows the kinds of pulse encoder (PG) cables and their connection.

Kind of Cable Model No. Cable Length (m) Weight (kg)
MB-B5026A-5 4.6 0.6
(""’”"”(8 MB-B5026A-8 7.6 0.9
g @ MB-B5026A-15 15.2 1.7
MB-B5026A-30 30.5 3.4
MB-B5026A-N N 0.11N
Unit Side Connector PG Side Connector
Signal | Pin No. B Rttt Signal Pin No.
PA 7 ! | P ORANGE1BLACK | A y
A/ o L | omangE1RED ; A/ )
PB 3 | | P GRAY1BLACK : PB s
PB/ | 13 L |__GRAY1RED L PB/ 9
e I 2 B
PZ/ 15 —t — PZ/ 11
R N —
SP2 17 — — SP2 15
Mt | 9 — e MT1_|Hook-headed Terminal
MT2 19 — — MT2 [Hook-headed Terminal
+12V1 | 10 L4 ORANGE2BLACK . +12VI 12
Aavi | 20 | L1 OPANGE2RED | | +12v1 12
Sy [ m—"
+12VI 18 — — +12VI 12
e ML) M
oVl 16 — — oVl 7
PGS " : i 4P YELLOW2BLACK : 3 PGS 3
ol ” : | YELLOW2RED : ol -
PG5 | 2 = i e PG5 13
ovi 12 — — ovi 7
Nl SHELD ...\, SH 2
Kind of Cable Model No. Cable Length (m) Weight (kg)
MB-B5027-5 4.6 0.6
wia MB-B5027-8 7.6 0.9
. s m MB-B5027-15 15.2 1.7
MB-B5027-30 30.5 3.4
MB-B5027-N N 0.11N
PG Side Connector
R R b ety Signal Pin No.
. ' yP ORANGE 1BLACK | '
| | | ORANGE1RED | | PA !
— — PA/ 2
: 3 i GRAY 1 BLACK : 3 PB 8
: 3 GRAY 1 RED : 3 PB/ 9
: ; z WHITE 1 BLACK : ; Pz To
[ |
: 3 I YELLOW1RED 3 SP1 5
— — SP2 15
—H oEn MT1_|Hook-headed Terminal
— — MT2 |Hook-headed Terminal
: ! 4P ORANGE 2 BLACK : 3 12V 12
B T am -
: 3 I GRAY 2 RED : 3 +S 16
— — +12VI 12
= 1 P WHITE 2 BLACK = PGS 16
- | WHITE 2 RED - ovi 7
- I YELLOW 2 BLACK - PGS 3
T e 1
: 3 I PINK 2 RED : 3 PGS 13
— — ovl 7
(A SHELD .\ SH 2

9-6

VZ3000 200-230 VAC/380-460 VAC Common Type and 200-230 VAC Dedicated Type Drive, Hardware Reference




Table 9.7 - Kinds of Pulse Encoder (PG) Cables and their Connection (continued)

Kind of Cable Model No. Cable Length (m) Weight (kg)
MB-B5024A-5 4.6 0.6
J MB-B5024A-8 7.6 0.9
MB-B5024A-15 15.2 1.7
MB-B5024A-30 30.5 3.4
MB-B5024A-N N 0.11N
Unit Side Connector PG Side Connector
Signal | Pin No. U ORANGE 1 BLAGK T Signal Pin No.
PA ! T i ORANGE 1 RED _| % PA A
PA/ 11 — — PA/ B
T T
PB/ 13 - - PB/ D
Pz 5 Ly P WHITE 1 BLACK L Pz E
= i L | WHITE1RED L = =
T N
SP2 17 — — SP2 P
MT1 s |+ i P :::2: ::’I;CK - MT1_|L (Hook-headed Terminal)
MT2 19 — — MT2 [M (Hook-headed Terminal)
12vI 10 Ly P ORANGEZBLACK: % T12VI e
A2vi | 20 |+ |__ORANGE 2 RED L 12V G
T e e T R
+2vi | 18 | o +12VI G
R T T —
ovi 16 — — ovl H
PGS 2 3 Ly P_YELLOW 2 BLACK : : PGS s
ovl 14 | | YELLOW2RED : ovi H
e et —
ovl 12 — — ovi H
... . SHELD . e SH K
Model No. Cable Length (m) Weight (kg)
MB-B5025A-5 4.6 0.6
[ MB-B5025A-8 7.6 0.9
MB-B5025A-15 15.2 1.7
MB-B5025A-30 30.5 3.4
MB-B5025A-N N 0.11N
PG Side Connector
. —\7‘——*— b ORANGE T BLAGK 7™ Signal Pin No.
7] ORANGE1RED | 3 PA A
— — PA/ B
LiyP GRAY1BLACK | | B c
il GRAY 1 RED Lo
= i P WHTE1BLACK | | PB/ D
; — Pz E
. | | WHITE1RED L
— — PZ/ F
| . 4 P YELLOW1BLACK | | P N
| | | YELLOW1RED | |
0 — SP2 P
{ . y P PINK1BLACK . . MT1_|L (Hook-headed Terminal)
L l PINK 1 RED L MT2 |M (Hook-headed Terminal
| | |, P ORANGE2BLACK | !
: : +12VI G
. | | ORANGE2RED | ! v P
| | y P GRAV2BLACK | | s R
' | GRAY2RED Co o s
[ | P WHTE2BLACK | : a5 A
P | WHITE 2 RED L o m
| | 4P YELLOW2BLACK | : PGS S
. i | YELLOW2RED | ol m
iy P PINK2BLACK il
i | PINK2RED :\?IF’ ﬁ
Lo SHIELD L
Sl Nl SH K
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Table 9.7 - Kinds of Pulse Encoder (PG) Cables and their Connection (continued)

Kind of Cable Model No. Cable Length (m) Weight (kg)

MB-B5035A-1 0.6 0.1

MB-B5035A-2 1.6 0.2

= MB-B5035A-3 2.6 0.3

Unit Side Connector PG Side Connector
Sg::\nal P|n1No. : —: P ORANGE 1 BLACK ‘—-‘ S;inal Term|r11al No.
PA/ » F | ORANGE 1RED L A/ r
B 3 [ | {P GRAVIBLACK : | PB 3
PB/ | 13 - |__GRAY 1RED - PB/ 13
o LA 1T —
pa/ 15 N 4 P_YELLOW 1 BLACK 3 Pz 15
SP1 7 "I | vELowimeD | | A !
SP2 17 — — SP2 17
T 0 | 4 P PINK 1 BLACK L T 9
MT2 | 19 — |__PINK 1 RED — MT2 19
AoV 10 L { P ORANGE2BLACK | ! 2 10
12Vi 20 : % | ORANGE2RED | Vi 20
. | yP GRAY2BLACK : .
+S 8 " 1| GRav2RED D +S 8
+12VI [ 18 i — +12VI 18
i W—
ovi 16 — — ovi 16
PGS a : { P YELLOW2BLACK ; : PGS 2
ovi | 14 — lP YELLOWZRED ovi 14
L .
ovl 12 — — ovi 12
NS SHIELD EZ‘L,,GBE,EN,,, SH
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9.4

9.4.1

AC Reactor

Specifications of AC Reactors

AC reactor should be selected to conform to motor capacity. Tables 9.8 and 9.9
show recommended AC reactor to be selected for each motor. Table 9.8 shows AC
reactors for 200 V class motors and Table 9.9 for AC reactors for 400 V class mo-
tors. If you desire to know outline dimensions of AC reactors or to use an AC reactor
for an overload capacity other than 150%, contact Reliance Electric. Note that two
reactors connected in series are used for 400 V class motor of 2.2 KW.

Table 9.8 - Selection of AC Reactors for 200 V Motors
(for Overload Capacity of 150 %, 60 Seconds)

Motor Capacity Model Number Rated Current Rated Inductance
(KW) of AC Reactor (Arms) (Micro-henry)
0.75 LS3-5/4-1 5 2880

1.5 LS3-10/ 4-1 10 1440
2.2 LS3-15/4-1 15 960
3.7 LS3-20/ 3-1 20 540
55 LS3-30/ 3-1 30 360
7.5 LS3-40/ 3-1 40 270
11 LS3-60 / 3-1 60 180
15 LS3-80/ 3-1 80 135
18.5 LS3-100/ 3-1 100 108
22 LS3-125/3-1 125 84
30 LS3-160/ 3-1 160 66
37 L.S3-200 / 3-1 200 54
45 L.S3-250/ 3-1 250 42
55 .S3-300/ 3-1 300 36
75 LS3-400/ 3-1 400 27

Table 9.9 - Selection of AC Reactors for 400 V Motors
(for Overload Capacity of 150 %, 60 Seconds)

Motor Capacity

Model Number

Rated Current

Rated Inductance

(KW) of AC Reactor (Arms) (Micro-henry)
1.5 LS3-5/6-1 5 4320
2.2 Two LS3-10/ 4-1 10 2880

in Series
3.7 LS3-10/ 3-1 10 2160
55 LS3-15/6-1 15 1440
7.5 LS3-20/ 6-1 20 1080
11 LS3-30/ 6-1 30 720
15 LS3-40 / 6-1 40 540

18.5 LS3-50/ 6-1 50 432
22 LS3-60/ 6-1 60 360
30 LS3-80/ 6-1 80 270
37 LS3-100/ 6-1 100 216
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9.5 ICB Circuit Breaker
It is recommended to install the following ICB circuit breaker in the AC input line of
converter unit UAZ3275.
Model: SA403RIN/1250 (Fuiji) or equivalent
Required quantity: One (1)
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9.6 Fuse

9.6.1 Recommended Fuses for AC Input Line

It is recommended to install the following fuse in the AC input line of converter unit
UAZ3275 together with the ICB circuit breaker described in Section 9.5.

Fuse:
Model: 6.6URD31EF0630 (Ferraz) or equivalent
Required quantity: Three (3)

Fuse holder:
Model: SE31 J98701 (Ferraz) or equivalent

Required quantity: Three (3)

For the UL/IEC/C-UL listed units, install UL-listed fuse Class RK5 or J in the AC input
power line. These units are of chassis type and must be installed in a cabinet. Table
9.10 shows the recommended fuses for the UL/IEC/C-UL listed units.

Table 9.10 - Recommended Fuses and Fuse Holders for the UL/IEC/C-UL Listed Units

Drive Breaking Recommended Fuse Recommended Fuse Holder

Model Current Model Number Qty Model Number Qty
UvzC3001 9A TRS9R (Gould) 3 60328R (Gould) 3
UVvZC3003 175 A TRS17 1/2R (Gould) 3 60328R (Gould) 3
UvzC3007 30A TRS30R (Gould) 3 60328R (Gould) 3
UAZ3022 85 A TRS90R (Gould) 3 61038R (Gould) 3
UAZ3030 115 A TRS125R (Gould) 3 62003R (Gould) 3
UAZ3037 150 A TRS150R (Gould) 3 62003R (Gould) 3

9.6.2 Recommended Fuses for Unitized Type Inverter Units Connected
to Common DC Bus

As described in Section 7.19, an appropriate fuse must be connected to DC bus
input of each inverter unit when multiple unitized type inverter units are connected to
a common DC bus in order to avoid secondary destruction when the units are dam-
aged. Table 9.11 shows the recommended fuses for such purpose.

Table 9.11 - Recommended Fuses and Fuse Holders for Unitized Type
Inverter Units Connected to a Common DC Bus

Drive Recommended Recommended

Model Fuse Fuse Holder
UVvzC3201 A50P35 (Gould) P243G (Gould)
UvzC3202 A50P35 (Gould) P243G (Gould)
UvzC3203 A50P35 (Gould) P243G (Gould)
uvzC3207 A50P70 (Gould) P243E (Gould)
UVZC3001 A100P35 (Gould) P266G (Gould)
UVvzC3003 A100P35 (Gould) P266G (Gould)
uvzC3007 A100P35 (Gould) P266G (Gould)

Peripherals
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9.7 Power Regenerating Unit
Regenerative energy generated by rapid deceleration of motor or by operation of
motor with negative (regenerative) load is returned to incoming power for energy
saving by SS4000 Power Regenerating Unit.
9.7.1 Features of the SS4000 Power Regenerating Unit
¢ More Effective Energy Saving
Returning regenerative energy to incoming power realizes more effective energy
saving in comparison with conventional method using regenerative resistor.
¢ Smaller Mounting Space
Because no discharge resistor is required, mounting space can be reduced.
e Various Capacities Available
Available are 18.5 to 55 kW of rated continuous capacities for 200 V class and 37
to 110 kW of rated continuous capacities for 400 V class, having maximum rated
capacities of 28 to 82 kW for 200 V class and 55 to 165 kW for 400 V class for
short time.
9.7.2 Specifications of SS4000 Power Regenerating Unit

The specifications of the SS4000 Power Regenerating Unit are shown in Table 9.11.

Table 9.12 - Specifications of SS4000 Power Regenerating Units

Voltage Class 460V 230V
Number of Units Connected in Parallel 2 Units 3 Units 2 Units 3 Units
Single Unit | in Parallel | in Parallel | Single Unit | in Parallel | in Parallel
Model Number SS4437 SS4437 | SS4437 SS4218 554218 SS4218
SS4437P | SS4437P SS4218P | SS4218P
SS4437P SS4218P
Capacity of Motor to be Applied (KW) 37 75 110 18.5 37 55
Input Rated Capacity of Power 45 90 135 22.5 45 67.5
Supply (KVA)
Input Power Factor 0.95 or higher
Power Supply Three-phase 380 to 460 VAC +10/-15%, | Three-phase 200 to 230 VAC +10/-15%,
50/60 Hz +/-3% 50/60 Hz +/-3%
Rated Current (Arms) 65 65x2 65x3 65 65x 2 65x3
Max. Current (1 min.) (Arms) 98 98 x 2 98 x3 98 98 x2 98 x3
PWM Carrier Frequency (kHz) 5, 10 (standard), and 15
Output | Rated Output Capacity (KVA) 45 | 90 | 135 22.5 | 45 | 67.5
Voltage (V) 700 (standard 350 (standard)
Rated Current (A) 64 128 192 64 128 192
Max. Current (1 min.) (A) 96 192 288 96 192 288
Protection Function Overcurrent, overload, overvoltage, low voltage, and phase loss
Output Signals RDY signal, FR signal, instantaneous power loss signal, and main mag-
netic contactor reference contact
Monitor Display (by means of Input current, input power supply voltage, DC bus voltage, power, and
four-character seven-segment LED) load ratio
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Table 9.12 - Specifications of SS4000 Power Regenerating Units (continued)

Voltage Class 460V 230V
Number of Units Connected in Parallel 2 Units 3Units | | 2Units 3 Units
Single Unit | in Parallel | in Parallel [Single Unit | in Parallel | in Parallel
Model Number SS4437 SS4437 SS4437 | SS4218 SS4218 SS4218
SS4437P SS4437P SS4218P | SS4218P
SS4437P S5S4218P
Input Signals RUN signal, RESET signal, and answer-back signal of main magnetic
contactor
Environ- | Place of Installation In a control cabinet (kept away from oil mist, metal powder, dust, other
ment airborne contaminants, corrosive gas, inflammable gas and other dan-
gerous gas)
Ambient Temperature In use: -10 to 55 degree C (14 to 131 degree F)
Stored: -40 to 65 degree C (-40 to 149 degree F)
Ambient Humidity 510 95% (non-condensation)
Elevation Lower than 1,000 meters (3,300 feet) above see level
Vibration Less than 1 G (25 Hz)
Shock Lessthan 2 G
Weight (kg) 135 | 1856x2 | 135x3 | 135 | 135x2 | 135x3

9.7.3 Dimensions of SS4000 Power Regenerating Unit

Figure 9.2 shows the dimensions of the SS4000 Power Regenerating Unit.

o
9 (0.35) dia. pi
18 (0.71) dia. 127 (5.0) P
[ AY “\]
N NP
O N
Q R
>18

1T
H
H
>
<] __
333.2 (13.12)
395 (15.6)

LI
——— O
N I

G
.

9 (0.35) L g 318.3 (12.53) ‘
127 (5.0) S g
179.4 (7.063) o|® Unit: Millimeter (Inch)

Figure 9.2 - Dimensional Outline Drawing of the SS4000 Power Regenerating Unit
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9.7.4 Example of External Wiring for SS4000 Power Regenerating
Unit

Figure 9.3 shows an example of external wiring for the SS4000 Power Regenerating
Unit. For more information, refer to the instruction manual of the SS4000 Bidirectional
Converter Hardware and Software (IM-35001).

Main
AC Circuit Fuse Magnetic S$S4000 . .
Line Breaker _for Contactor Terminal Block for Main y/7340q . 4
Filter ~ (NFB) Power Naristor | (MC) Power Supply (TB1)
—1 Supply —— Reactor Protection Fuse Main Circuit
= | H—00——0]| L, P = 147 (P)
SS4437:
460 VAC = | H— 10 ——O| L, N = 145 (N)
= | H—10——O| L, G Control Circuit]
L H —1L | _GL_D Terminals
armonic
Filter MC — +VC
Liax MC| O+ | ove
On/Off
Loaux PWR | O+O RDY
I'3AUX ov ] P
Single Terminal Block for 24V :
Phase Control Power (TB2) PR1 G [
Line PR2 com
Filter
PR3 IP
100t0 115 VAC ___| 2 MC1
or RDY
200 to 230 VAC Mc2 Terminal Block for

Sequence Signals (TB3)

1> Unitized Type VZ3000 Unit or Inverter Unit of Separate Type VZ3000 Unit

Figure 9.3 - Typical Connection of SS4000 Single Unit
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9.8

External Regenerative Resistor and Resistor Overheat
Protection Kit

When external resistors are used, each converter unit must be provided with a
resistor overheat protection kit installed on the resistor possibly generating the
largest heat. Because thermostat of the resistor overheat protection kit activates

at 130 degree C (266 degree F), select an adequate resistor capacity to obtain
resistor's temperature increase of about 100 degree C (180 degree F). In case of
the following resistors, use them with an average power corresponding to 1/3 to 1/4
of the resistors' rated power.

There are two kinds of resistor overheat protection kits for coil resistor and ribbon
resistor. Figures 9.4 and 9.6 show the dimensions of the resistor overheat protection
kits for coil resistors, and Figures 9.5 and 9.7 show the dimensions of the resistor
overheat protection kits for ribbon resistors. The recommended manufacturers and
the model numbers of these resistors are as follows.

e Model Numbers and Manufacturers of Coil Resistor
Model Number: 85161/1512

Manufacturer: Sagami Denki
Resistance Value: 1.5 Ohms
Rated Power: 1.2 KW

or

Model Number: 85161/720
Manufacturer: Sagami Denki
Resistance Value: 0.7 Ohms
Rated Power: 2.0 KW

Important: When you use model 85161/1512, turn the bracket B shown in Figures
9.4 and 9.6 upside down.

e Model Numbers and Manufacturers of Ribbon Resistor

Model Number: R3000sXQ

Manufacturer: Sagami Denki

Rated Power: 450 W

or

Model Number: GRZG300-1BXQ

Manufacturer: Japan Resistor Manufacturing Co.
Rated Power: 450 W

(Place resistance value of 0.1, 0.2, 0.5, 1, 2, 5, or 10 (ohms) at the "X" in the
model numbers.)

Because the thermostat of the resistor overheat protection kit is exposed to high tem-
perature, use wiring materials having a heat resistance of 200 degree C (392 degree
F) or higher and a withstand voltage of 600 V or higher, such as:

Heat Resistance Fluoro-rubber Cable AWM3532 of Furukawa Electric (Furukawa's
Specification DTS1096)

Peripherals
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< 20
Thermostat —
(Normally Open Contact) | M3, 2 holes
(130 degree C Details of <|& ‘ -
266 degree F
( 9 ) Bracket A ® ,L 10
& ™ |©
T--"1---"M
Bracket B o rf‘w M
Bracket A a 55
= M4, 2 holes
6-R1.0
orC1.0 > ‘ 'y
D d
o | 18] g
~ |
Y .
| 1 T
. 30 |
6-R1.0
Notes on handling: or C1.0 21 4.5 dia., 4 holes
A 14 —  _
1. When the coil resistor 85161/1512 is used, turn the L1 0]
bracket B upside dodown. Details of "‘ & T O/
. BracketB o< .
2. For wiring thermostat, use 200 degree C (392 oIyl AL A
degree F)/600 V UL wire. (Keep the wiring away from ~ A
the resistor as far as possible.)
of |k
Unit: Millimeter >

Figure 9.4 - Model MB-B5071 Coil Resistor Overheat Protection Kit (with Normally Open Contact)

Thermostat

/ (Normally Open Contact) JL| |
. Y

(130 degreee C (266 degree F))

(R A
T ‘ N A A
11

2] <
x
©
£ @
o) £

7.3
<>

Notes on handling:

For wiring thermostat, use
200 degree C (392

degree F)/600 V UL wire.
(Keep the wiring away from

. - the resistor as far as
Unit: Millimeter possible.)

Figure 9.5 - Model MB-B5072 Ribbon Resistor Overheat Protection Kit (with Normally Open Contact)
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Thermostat
(Normally Closed Contact) &
(130 degree C m‘ T\ M3, 2 holes
(266 degree F)) Details of 3| !
Bracket A \ L 1
< ™ (©
T--1---"M
Bracket B o 77‘1 R
Bracket A p 30
> M4, 2 holes
6-R1.0
orC1.0 > F'—‘f
%
1 TR
& |
) | 1 |
. 30
6-R1.0
Notes on handling: or C1.0 21 4.5 dia., 4 holes
~a 14 —
1. When the coil resistor 85161/1512 is used, turn the FYACTT (A
bracket B upside down. Details of "‘ el T C(
- BracketB o< ‘
2. For wiring thermostat, use 200 degree C (392 o~ A1l A
degree F)/600 V UL wire. (Keep the wiring away ~ vy
from the resistor as far as possible.)
ZI)
Unit: Millimeter

Figure 9.6 - Model MB-B5142 Coil Resistor Overheat Protection Kit (with Normally Closed Contact)

Thermostat

/ (Normally Closed Contact) JL| |
.

(130 degree C (266 degree F))

<
>

7.3
<>

n

o

N
Notes on handling: A N
For wiring thermostat, use v
200 degree C (392 3.5 dia.
degree F)/600 V UL wire. 2 holes

(Keep the wiring away from — ~
the resistor as far as X 2105 &
i - possible.) 0 o
Unit: Millimeter )

Figure 9.7 - Model MB-B5143 Ribbon Resistor Overheat Protection Kit (with Normally Closed Contact)

Peripherals 9-17



10
30 +/-1

628 +/-2
660 +/-2
Model 85161/720 85161/1512
Outside Dia. of Resistor 69 mm 65 mm
Nominal Resistance Value¢ 0.7 Ohm 1.5 Ohms
Nominal Capacity 2.0 kW 1.2 kW

Unit: Millimeter

Figure 9.8 - Coil Resistor

D3 dia. D2 dia.
L Screw M4
]
iEY A
H 92
-
: -
o=
, ' Y
>i W1 -
W2, >
Unit: Millimeter
Rated Power | L1 L2 L3 L4 wi1 w3®|wg® | H1 |[H2® |H3™ | D1 D2 D3
450W 254 | 274/264 | 315/309 | 345/335 (10/9.5 | 11/10 | 11/10 | 45/40 | 42/39 | 42/45 | 50/47 | 4/5.5 |4.2/5.5
600W 330 | 350/340 | 390/385 | 420/411 (10/9.5 | 11/10 | 11/10 | 45/40 | 42/39 | 42/45 | 50/47 | 4/5.5 |4.2/5.5

Note: When two numbers separated with a slash are shown, the first number shows the dimension of
the product of Sagami Denki, and the second number shows the dimension of the product of Japan
Resistor Manufacturing Co.

(M In case of the products of Japan Resistor Manufacturing Co., apply the following dimensions to the
products having rated current of 30 A or larger. The numbers in the parentheses in the following show
the dimensions of the products of 450 W and 600 W.

H2 = 40 (60), H3 = 53 (60)

W3 and W4 = 16, D2and D3 = 8.2,

Figure 9.9 - Ribbon Resistor
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Nagoya Sales Office Nagoya Nishiki City Bldg 2F, 1-6-5 Nishiki, Naka-ku, Nagoya 460-0003
Phone 052 (211) 5086  FAX 052 (211) 5069
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