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<Preface>

WARNING
ALWAYS READ THIS MANUAL THOROUGHLY BEFORE USING THE VT240S.

THIS INVERTER CONTAINS HIGH VOLTAGE CIRCUITS THAT MAY BE FATAL TO HUMANS. USE
EXTREME CAUTION DURING INSTALLATION. MAINTENANCE MUST BE PERFORMED BY
QUALIFIED TECHNICIANS, AND ALL POWER SOURCES MUST BE DISCONNECTED BEFORE ANY
MAINTENANCE. SUFFICIENT NOTICE MUST BE GIVEN TO THE GENERAL OPERATORS AND
WORKERS BEFORE STARTING.

+ ELECTRIC SHOCK MAY OCCUR IF THE FOLLOWING POINTS ARE NOT OBSERVED.

(1) DO NOT OPEN THE FRONT COVER WHILE THE POWER IS ON.

(2) A CHARGE STILL REMAINS IN THE INVERTER WHILE THE INDICATOR IS LIT EVEN IF THE
POWER HAS BEEN TURNED OFF. DO NOT OPEN THE FRONT COVER IN THIS CASE. WAIT
AT LEAST 20 MINUTES AFTER THE INDICATOR GOES OUT.

(3) DO NOT CONTACT THE ELECTRICAL CIRCUIT WHILE THE "CHARGE" LED ON THE UNIT IS
LIT. PERFORM SERVICING, ETC., AFTER WAITING AT LEAST 20 MINUTES AFTER THE
LAMP GOES OUT.

(4) ALWAYS GROUND THE INVERTER CASE. THE GROUNDING METHOD MUST COMPLY WITH
THE LAWS OF THE COUNTRY WHERE THE INVERTER IS BEING INSTALLED.

+ THE INVERTER MAY BE DESTROYED BEYOND REPAIR IF THE FOLLOWING POINTS ARE NOT
OBSERVED.

(1) OBSERVE THE INVERTER SPECIFICATIONS.

(2) CONNECT ADEQUATE CABLES TO THE INPUT/OUTPUT TERMINALS.

(3) ALWAYS KEEP THE INVERTER INTAKE/OUTTAKE PORTS CLEAN, AND PROVIDE ENOUGH
VENTILATION.

(4) ALWAYS OBSERVE THE CAUTIONS LISTED IN THIS INSTRUCTION MANUAL.

+ THERE MAY BE SOURCES OF NOISE AROUND THIS INVERTER AND MOTOR DRIVEN BY
THIS INVERTER. CONSIDER THE POWER SUPPLY SYSTEM, INSTALLATION PLACE AND
WIRING METHOD BEFORE INSTALLATION.

INSTALL THIS INVERTER AWAY FROM DEVICES THAT HANDLE MINUTE SIGNALS, SUCH AS
MEDICAL EQUIPMENT IN PARTICULAR. ALSO SEPARATE THE DEVICES ELECTRICALLY,
AND TAKE SUFFICIENT NOISE MEASURES.

+ TAKE SUFFICIENT SAFETY MEASURES WHEN USING THIS INVERTER FOR PASSENGER
TRANSPORTATION, SUCH AS IN LIFTS (ELEVATORS).

® The safety precautions are ranked as "DANGER" and "CAUTION" in this instruction manual.

@ DANGER : Whena dangerqu_s gltuatlon may occur if handling is mistaken leading
to fatal or major injuries.

ﬁ CAUTION : When a dangerous situation may occur if handling is mistaken leading
to medium or minor injuries, or physical damage.

Note that some items described as A CAUTION | may lead to major results depending on the
situation. In any case, important information that must be observed is described.

@ This instruction manual is written on the premise that the user has an understanding of the inverter.
Installation, operation, maintenance and inspection of this product must be done by a qualified person.
Even qualified persons must undergo periodic training.
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1. Transportation and installation

/\ CAUTION

+ Always transport the product with an appropriate amount according to the products weight.

+ Install the inverter, dynamic braking unit and resistor, and other peripheral devices on
non-combustible material such as metal.

* Do not place the product near inflammable items.

+ Do not hold the front cover while transporting the product.

+ Do not let conductive materials such as screws or metal pieces and inflammable materials such as oil
enter the product.

+ Install the product in a place that can withstand the weight of the product, and follow the instruction
manual.

« Do not install and operate an inverter that is damaged or that has missing parts.

+ Always observe the conditions described in the instruction manual for the installation environment.

2. Wiring
@ DANGER

» Always turn the device's input power OFF before starting wiring.

+ Carry out grounding that complies with the standards of the country where the inverter is being
installed.

+ When using the PM motor, even if the inverter is stopped, the voltage will be generated at the output
terminal (U, V, W) during rotation. Always carry out wiring while the motor is stopped.

» Wiring must always be done by a qualified electrician.

+ Always install the device before starting wiring.

* Prepare a breaker such as an MCCB or fuses that matches the capacity for the inverter's power supply

side.
/\\ CAUTION

» Do not connect an AC power supply to the output terminals (U, V, W).

» Confirm that the product's rated voltage and frequency match the power supply voltage and frequency.

+ Install an overheating protection device on the dynamic braking unit and resistor, and shut off the
power with this fault signal.

» Do not directly connect a resistor to the DC terminals (between L+1, L+2, and L-).

+ Tighten the terminal screws with the designated tightening torque.

» Correctly connect the output side (U, V, W).

3. Operation
@ DANGER

» Always install the front cover before turning the input power ON. Never remove the cover while the
power is ON. There are sections in the front PCB that are charged with high voltages.

* Never touch the switches with wet hands.

* Never touch the inverter's terminals while the inverter power is ON even if the operation is stopped.

+ Selection of the retry function could lead to unexpected restarting when alarm stops. The machine
may start suddenly if the power is turned ON when the automatic start function is selected. Do not
go near the machine.

(Design the machine so that physical safety can be ensured even if the machine restarts.)

» The machine may not stop when a stop command is issued if the deceleration stop function is
selected and the overvoltage/overcurrent limit function is activated. Prepare a separate emergency
stop switch.

» The unit will not suddenly restart even if the alarm is reset with the operation signal input, however,
in order to prevent unexpected operation, ensure that the operation signal is no longer being input,

and reset the alarm.
/\ CAUTION

+ The heat sink and dynamic braking resistor are heated to high temperatures, so never touch them.
» Do not block the inverter’s ventilation holes.
« The inverter operation can easily be set from low speeds to high speeds, so confirm that the
operation is within the tolerable range for the motor or machine before making settings.
* Prepare holding brakes when necessary. Holding is not possible with the inverter’s brake functions.
+ Confirm the operation of the motor as a single unit before operating the machine.
Failure to do so could lead to injuries or machine damage due to unforeseen movements.
Always prepare a safety backup device so that the machine is not placed in a hazardous situation
when an error occurs in the inverter.
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Chapter1 Names of each part

Cooling fan installation case

Main body case

_Operation panel

For 018L, 022H and smaller
The presence and quantity of cooling fans will differ according to the capacity.

Remove the inverter from the packaging, and check the details on the rating nameplate to confirm
that the inverter is as ordered. The rating nameplate is on the left side of the unit.

VT240S-2P2H B F 2 VRO X000

Input voltage and capacity —— [ Meidensha control No.

Indicates the control PCB option.

Indicates the operation panel selection.

0: None
1: LCD type
2: LED type

Indicates the main circuit option 2.
0 : Standard (no options)
F : Internal noise filter

Indicates the main circuit option 1
A: Standard (no options)
B: With dynamic braking resistor
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Chapter 2 Installation and Wiring

2-1 Installation environment
Observe the following points when installing the inverter.

(1) Install the inverter vertically so that the cable lead-in holes face downward.

(2) Make sure that the ambient temperature is —10°C to 50°C.

(3) Avoid installation in the following environment.
® Place subject to direct sunlight
Place subject to wind, rain or water
Place with high levels of humidity
Place subject to oil drops

Place where dust, cotton lint or iron chips, etc., are present

Place with high levels of salt

o
°
°
°
°
® Place with harmful corrosive or explosive gases or fluids are present

® Place near sources of vibration such as dollies or press machines N
°

°

°

[ J

E

Place where flammable materials are present
Place with high levels of ambient temperature
Places with high levels of magnetic noise

Places where radioactive substances are present

(4)

2-2 Installation and wiring method

Installation and wiring for the 018L and 022H and
below are carried out with the front cover removed.
The operation panel is fixed with the latches for the
operation panel mounting holder, so the front cover
can be removed with the operation panel attached.

To remove the operation panel, securely hold the
panel with a thumb on the lower side and another
finger on the top side as shown on the right, and pull
the panel forward and off. To mount the operation
panel, hold it the top and bottom sides with five
fingers, and press the panel on horizontally. Confirm
that the operation panel is securely fixed with the
latches for the operation panel mounting holder.

Fix the VT240S at four places when installing. The
lower two installation sections are notched. Remove
the front cover, and wire to the main circuit and
control terminal block.

Operation panel

nsure ventilation space around the inverter. (Refer to Fig. 2-1.)

200mm

7. /4

VT240S
la—  —»

150mm§ »
N

Fig. 2-1

-

™

Fig. 2-2-a

Cooling fan installation case

Main body case

VT240S mounting hole
(total 4 bolts)

Fig. 2-2-b
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2-3 Precautions for power supply and motor wiring

(Note 13) (Note 12)

! r{\li\c(l_\j_} { 76D DB resistor

(Note 1) heeemy eees
MC "ACL'] [Noisefiter | 6 o
Power supply (Note2) |(Note 6) (Note7) : L+1  L+2
Emg:: g; MEQ\B : - (Note 1) (Note 10)
o0 i O L1
5 o0 O L2 VT240S M
(Note 3) S
O—-Ob\o-tf"“‘ — (Note 9)

S

(Note 7)

_l- (Note 9) /[j

Fig.2-3-a

(a) OP7L~OT11L (b) 018H, 022H
0P7H~015H

Power supply

Cinput) Motor
\ (output)

a B dl g " & W B @

Power supply
(input)

Power supply

Power supply
(input) (input)

(output)

(output)

Fig. 2-3-b

(Note 1) Configuration of inverter's main circuit
The inverter input terminals are L1, L2 and L3. The output terminals to the motor are U, V and W.
Do not connect the power supply to the U, V, W terminals. Incorrect wiring will lead to inverter
damage or fires.

(Note 2) Breaker for wiring
Install a non-fuse breaker (MCCB) or Fuse and MC on the power supply side of the inverter.
Refer to Table 7-1-b of ST-3450 and select the MCCB or Fuses.
When using as a UL/cUL Standard certified product, install the UL certified fuse or MCCB as
explained in section 9-1 of ST-3450.

(Note 3) Wire size
Use wires having the wire size shown in Table 2-3-a and Table 2-3-b for the main circuit wiring
shown in Fig. 2-3-a.
Table 2-3-a and Table 2-3-b gives the screw sizes, applicable wire sizes and tightening torque
for the main circuit terminal shown in Fig. 2-3-b.
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Table 2-3-a Terminal and applicable wire (for normal-duty)

Power supply, motor, DCL wiring DB wiring
Inverter type Terminal Wire size Tightening torque | Terminal Wire size Tightening torque
Vr240s-0 SCrewsize "awG | mm? | Nem | 1b-in |°¢W S AWG | mm* | Nem | Ib-in
0P7L M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
1P5L M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
2P2L M4 14 21 1.2 10.6 M4 14 2.1 1.2 10.6
4POL M4 10 5.3 2.0 17.7 M4 14 2.1 2.0 17.7
5P5L M4 8 8.4 2.0 17.7 M4 14 2.1 2.0 17.7
7P5L M5 8 8.4 2.0 17.7 M5 14 2.1 2.0 17.7
011L M5 6 13.3 45 39.8 M5 14 2.1 45 39.8
015L M6 3 26.7 9.0 79.6 M6 14 2.1 9.0 79.6
018L M8 2 33.6 9.0 79.6 M8 12 3.3 9.0 79.6
0P7H M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
1P5H M4 14 21 1.2 10.6 M4 14 2.1 1.2 10.6
2P2H M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
4POH M4 14 21 1.2 10.6 M4 14 2.1 1.2 10.6
5P5H M4 12 3.3 1.2 10.6 M4 14 2.1 1.2 10.6
7P5H M4 10 5.3 2.0 17.7 M4 14 2.1 2.0 17.7
011H M4 8 8.4 2.0 17.7 M4 14 2.1 2.0 17.7
015H M5 8 8.4 2.0 17.7 M5 14 2.1 2.0 17.7
018H M5 6 13.3 2.0 17.7 M5 14 2.1 2.0 17.7
022H M5 6 13.3 45 39.8 M5 14 2.1 45 39.8
Table 2-3-b Terminal and applicable wire (for heavy-duty)
Power supply, motor, DCL wiring DB wiring
Inverter type Terminal Wire size Tightening torque | Terminal Wire size Tightening torque
VvT240S-0 screw size AWG mm? Nem lbain | SCrew size T e mm? Nem Ibuin
0P7L M4 14 21 1.2 10.6 M4 14 2.1 1.2 10.6
1P5L M4 14 21 1.2 10.6 M4 14 2.1 1.2 10.6
2P2L M4 14 2.1 1.2 10.6 M4 14 2.1 1.2 10.6
4POL M4 14 21 2.0 17.7 M4 14 2.1 2.0 17.7
5P5L M4 10 5.3 2.0 17.7 M4 14 2.1 2.0 17.7
7P5L M5 8 8.4 2.0 17.7 M5 14 2.1 2.0 17.7
011L M5 8 8.4 4.5 39.8 M5 14 2.1 45 39.8
015L M6 6 13.3 9.0 79.6 M6 14 2.1 9.0 79.6
018L M8 3 26.7 9.0 79.6 M8 14 2.1 9.0 79.6
0P7H M4 14 21 1.2 10.6 M4 14 2.1 1.2 10.6
1P5H M4 14 21 1.2 10.6 M4 14 2.1 1.2 10.6
2P2H M4 14 21 1.2 10.6 M4 14 2.1 1.2 10.6
4POH M4 14 21 1.2 10.6 M4 14 2.1 1.2 10.6
5P5H M4 14 21 1.2 10.6 M4 14 2.1 1.2 10.6
7P5H M4 12 3.3 2.0 17.7 M4 14 2.1 2.0 17.7
011H M4 10 5.3 2.0 17.7 M4 14 2.1 2.0 17.7
015H M5 8 8.4 2.0 17.7 M5 14 2.1 2.0 17.7
018H M5 8 8.4 2.0 17.7 M5 14 2.1 2.0 17.7
022H M5 6 13.3 4.5 39.8 M5 14 2.1 4.5 39.8

(Note 4) L- terminal
015L,018L,018H and 022H doesn’t mount L— terminal.

(Note 5) Power voltage/frequency
ly to match the following power voltage and frequency.

Prepare the power sup

Voltage system Type Power voltage Frequency
L series OP7L to O11L 200 to 240V*=10% 50/60Hz*=5%
015L to 090L 200 to 230V*=10% 50/60Hz*=5%
H series OP7H to 475H 380 to 480VE10% 50/60Hz*=5%
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(Note 6) Power supply capacity
Make sure that capacity of the transformer used as the inverter's power supply is within the
following range. (For 4% impedance transformer)
Heavy-duty rating (055H and smaller) 500kVA or less
Heavy-duty rating (075H and larger), Normal-duty =~ Capacity that is 10-times or less
inverter capacity
If the above values are exceeded, install an ACL on the inverter's input side.
(Refer to Table 7-1-b of ST-3450.)
(Note 7) Noise measures

The inverter will generate high harmonic electromagnetic noise, so using the following noise

measures is recommended.

a) Insert a noise filter on the input side of the inverter. Refer to Table 7-1-b of ST-3450 and
select the noise filter. A unit with built-in noise filter is available as an option.

b) Keep the length of the wire between the noise filter and inverter as short as possible, and
keep it separate from the motor wiring.

c) Use a shield cable for the inverter and motor wiring, and connect the shield to the inverter's
@ terminal and motor grounding terminal.

Furthermore, refer to Table 2-3 for details of the wire size.

d) When using the control circuit wiring explained in Section 2-4 and the main circuit wiring in
this section in parallel, separate the wiring by 30cm or more, or pass each of the wiring
through metal conduits. If the control circuit wiring and main circuit wiring intersect, make
sure that they intersect at a right angle.

(Note 8) Inverter output

a) Do not insert a power factor improvement capacitor on the output side of the inverter.

b) When inserting a magnetic contactor on the output side of the inverter, prepare a sequence
control circuit so that the magnetic contactor will not open and close when the inverter runs.

c) Directly connect only the motor to the inverter load, and do not relay through a transformer,
etc.

(Note 9) Grounding
Always ground the inverter unit grounding terminal and the ground. Ground according to the
regulations of the country where the inverter is being used.

(Note 10) Inverter output surge voltage (For 400V series)

As the inverter output cable is lengthened, the surge voltage applied on the motor also

increases. If the wiring between the inverter and motor exceeds 30m, connect a surge absorber

dedicated for the inverter output.
(Note 11) DCL

Always short circuit across L+1 and L+2 when not using the DCL. (Factory setting state)

When connecting the optional DCL, connect it to L+1 and L+2.

Always remove the short-circuit bar at this time.

Twist the wiring to the DCL, and keep the wiring length to 5m or less.

(Note 12) DB (Dynamic Braking) resistor

When connecting the DB resistor, follow Fig. 2-3-a/b and connect the L+2 and B.

The DB resistor and inverter unit will both be damaged if the connection is incorrect.

Twist the wiring to the DB resistor, and keep the wiring length to 3m or less.

Refer to Section 7-3 of ST-3450 for details.

(Note 13) DBR protection
When using the thermal relay (76D) to protect the DB resistor and inverter.
Refer to section 7-3 of ST-3450 for details.

2-4 Precautions for wiring to the control signal

(1) When wiring (control circuit wiring) to the control terminal block, separate the main circuit wiring
(terminals L1, L2, L3, L+1, L+2, L—, B, U, V, W) and the other drive wires and power wires.

(2) Use a 0.13 to 0.8mm? wire for wiring to the control circuit.
In this case, tighten TB1 and TB2 with a 0.6N-m tightening torque.
The TB3 tightening torque must be 0.25N-m.

(3) The length of the sequence input/output contact wire must be 30m or less.

(4) The sequence output PSO3 can output the pulse output (max.: 6kHz) by changing DS1-4 and
setting the pulse output.
Note) Do not use the pulse output setting when you use speed detection PCB.

(5) Use a twisted pair wire or twisted pair shield wire for wiring to the analog signal circuit such as the
setters and meter. (Refer to Fig. 2-4-a.) Connect the shield wire to the TB1 COM terminal of the
VT2408S.
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The wire length must be 30m or less.
(6) The analog output is dedicated for the indicators such as the speedometer and ammeter.
It cannot be used for control signals such as the feedback control.
(7) RY24 and RYO are designed exclusively for the drive's internal sequence circuits.
These are not designed to supply power to any external devices.
(8) After wiring, always check the mutual wiring.
At this time do not carry out a megger check or buzzer check on the control circuit.
* Are there any wire scraps or foreign matter left around the terminals?
* Are any screws loose?
* Is the wiring correct?
« Is any terminal contacting any other terminal?
* Is the setting of the ell bit and the dip switch correct?

VT240S
(Note5)
Frequency setting 7500 Terminator \
P10
RJ Connector
[ o
DATA*IN 1
Analog input DATA- 2 \
« Al1, AI2 P Serial communication
Changeable to voltage OVOP o (RS-485)
signal or current signal OvoP
Vglt ignal g1 VD 9voP N4 \ 2 terminals cannot be used
foltage signal max. 10VDC 5VOP 3 e e
Current signal max. ly.
20mADC
+ A13 max. +10VDC
* All terminal functions can

be changed.

Analog output

+ Changeable to 0 to 10V
or 4 to 20mA
0 to 10V max. TmA
4 to 20mA max. 500Q

« All terminal functions can
be changed.

(Noted) | Ryoy

(Note3) Forward run

—O O

Sequence output

Sink/source logic changeover (Relay output)

Emergency stop « RA.RC
~ PSI2 Sink
—O O Max. 250VAC 1A
R RY24V Max 30VDC 1A
eset signal FA-FB-FC
PSI3 T
—O O EV Max. 125VAC 0.4A
s ot Reverse run — Max. 30VDC 1A
equence inpuf o 27kQ « All terminal functions can
+ 5mADC O be changed.
« PSI7 can be changed to Forward jog
pulse input O
* All terminal functions can O 4 7Skxz:|rce

Sequence output

(Open collector output)

+ Max. 30VDC 50mA

+ PS03 can be changed to
pulse output

* All terminal functions can
be changed.

be changed. Reverse jog
—O O

Fig. 2-4-a

(Notes)
1. Four COM terminals are internally connected.
2. No connection shall be made between RY0, COM and OVOP since this section is insulated.
3. This diagram is an example of the sink logic connection.
4. RY24 and RYO0 must not be shorted.
5. P10 and COM must not be shorted.
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1) Control terminal
* The terminal block is laid out in two rows.

» Terminal screw size is M3. 2131 2 DS1
0]
1 1 33
W3 1 2 3 4

2 51 N2 Wi W2 B2
| (]

2 A1 | Al2 | AI3 | AOT [ AO2 |RY24 |PSI2 PS14 (PS16 (PSO1 [PSO3 [ RYO [ RC | RA

com | com | P10 [ com | com |psi1|Psi3 [®®®] |Psi5 |Psi7 |Pso2 [PSOE | FB | FC | FA

SG D- D+
TB3
Fig. 2-4-b
2) Dip switches DS1
Terminal .
No. OFF ON Signal
1 OPEN 120Q | Standard serial terminator changeover All switches are
set to OFF as the
2 V1 11 Al1 current, voltage changeover default.
3 V2 12 Al2 current, voltage changeover
4 PS03 PULSE | Pulse train output, sequence output changeover
3) Ell bits  W1,W2,W3 W4
Terminal .
No. 1 2 Signal
w1 SINK | SOURCE |PSI1~6 sink, source changeovers All switches are
- set to OFF as the
w2 SINK SOURCE | PSI7 sink, source changeover default.
W3 voltage current | AO1 current, voltage changeover
W4 voltage current | AO2 current, voltage changeover

4) Standard serial transmission CN2 (model : Modular )

* A signal level is based RS-485. The terminus resistance (120Q) can set up on/off in DS1-1.
((DS1-1=1209): Connected, (DS1-1=0OPEN): Not connected)
* The direction of a signal is based on VT2408S.

Terminal Signal —
No. J— 7.7
1 DATA+ I
2 DATA-
3 0VOP
4 5VOP

—
T

Outline drawing of connector

5) Standard serial transmission TB3

* CN2 and TB3 DATA+, DATA- and OVP are connected in the PCB.
* The terminal size is M2.

Terminal Symbol Signal Wire peeling size
No.
1 D+ DATA+ :IZZZE
2 D- DATA- -
3 SG ovP

E-9



Chapter 3 Outline of operation panel types and functions

LCD operatin panel (V24-OP1)
Data display section (LCD)

Parameter increase/decrease knob

d8-8= 448,808 Hz
Q)

|—> Parameter operation keys
Operation keys
Parameter operation keys

Unit indications LED

vy

LED operation panel (V24-OP2)
Data display section (LCD)  Unit indications LED

4 \

Sign display LED

Parameter increase/decrease keys

Unit indications LED

Operation keys
Parameter operation kevs

|—> Parameter operation keys

/\\| CAUTION

A protective sheet is attached to the surface of the panel when shipped. Peel of this sheet before
starting use.

Do not drop the panel. The panel could break if strong impact is applied.

If the display does not appear even when the inverter power is turned ON, the cable between the
panel and inverter might not be connected properly. Check the connection.

Status indications LEDs

When both LEDs flicker simultaneously, it indicates that DC
Brake or pre-excitation is in action.

If only the "FWD" or "REV" LED is flickering, this indicates
that a command in the reverse direction has been

The drive is running in |received, and the drive is decelerating.

the reverse direction. | Refer to section 4-1-3 for the relation with the operation
keys.

The drive is running in

FWD (Forward) the forward direction.

REV (Reverse)

The drive has detected a fault and has stopped.
FLT (Fault) Turns OFF when the (B)+&) keys are pressed or the sequence input RESET
signal is input.

The drive is in the Local Mode and can be operated from the Operation Panel (FWD,
REV and STOP only). When LED is off, the drive is in the Remote Mode and can be
LCL (Local) controlled from the terminal block (sequence input signals). To change Modes
between Local and Remote, press +

Change this setting while operation is stopped.
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Unit indication LEDs (LED panel dedicated)

Hz-A-%

Indicates the unit of the parameter value shown on the display.

Minus polarity indication LED (LED panel dedicated)

|Lights when the number on the display is a minus number.

Operation keys

Starts the drive in the forward direction. (in Local Mode only)

Starts the drive in the reverse direction. (in Local Mode only)

Stops the drive. The motor will either coast to a stop or ramp down to a stop as
selected on C00-1.

6969\

Held down for 2
sec.

When this key is held down for two seconds or longer during operation, the motor
will coast to stop.

During LCL, the motor will first decelerate to a stop, and then coast to a full stop.
During RMT, the motor will coast to a stop from the current output frequency/speed.

E+®

Changes control Modes from Local to Remote, or vice-versa. When the drive is in
Local Mode, "LCL" LED is on.

The drive is default set so that a Local/Remote selection is disabled while the drive is
running. Even while the drive is at a stop, this selection cannot be made if operating
commands such as RUN, JOG, etc., are being received at the terminal. This lock can
be released with Parameter C09-2.

@

Resets a fault, putting out FLT LED.

Parameter operation keys -

Parameter operation knob

Changes the block No. mode displayed on the indicator in the following order each
time the key is pressed:
Monitor —» Parameter A — Parameter B — Parameter C — Utility Mode U.

Fixes Parameter number or set its values.

@

When main & sub-No. selection method (C11-7=2) is selected for
parameter setting method, moves from sub-No. selection to main
No. selection.

Param. Select

Valve change |Moves the digit to increment or decrement.

Parameter increase/decrease key, parameter increase/decrease knob

Increases the parameter No. or parameter setting value.

OLICi

Ol

Decreases the parameter No. or parameter setting value.

D+«

When the parameter is being set with the sub-No. selection method
(C11-7=1), increases the parameter's main No.

OROLD

When the parameter is being set with the sub-No. selection method
(C11-7=1), decreases the parameter's main No.

Operations dedicated for

LED panel

@ Held down

Increases the parameter No. or setting value at a fast speed.

@ Held down

Decreases the parameter No. or setting value at a fast speed.




Chapter 4 Test Operation and Adjustment

The VT240S has various setting items. Some of these include settings that must be made according
to the power supply and motor before actually starting operation.
The methods for the VT240S basic test operation and adjustment are explained in this section.

4-1 Flow of test operation

Carry out test operation according to the flow shown in Fig. 4-1.
The procedures above the dotted line in Fig. 4-1 are explained in this section.

{

| Installation and wiring | """"""""""" Refer to Chapter 2, section 4-2 and Chapter 6,
1 and complete the installation and wiring.

| Initial power supply | -------------------- Refer to section 4-3.
{

| Selection of control modes | - Refer to section 4-4.
V)

| Initialization of parameters |~ Refer to section 4-5.
{

Automa.tlc tuningand .. Refer to section 4-6.
adjustment
V)
Test operation with operation |........ Refer to section 4.7 2nge explained in Chapter 4.
panel !
s
Setting of parameters for
external control Refer to Instruction manual and perform test operation

1 with the control input/output from the control PCB

terminal block.
Test operation including erminal bloc

external control
L

Lendottest operation)

Fig. 4-1 Flow of test operation

4-2 Preparation before turning power ON

Always confirm the following points before turning ON the power after completing wire.

(1) Remove the coupling and belt coupling the motor and machine, so that the machine can be run
as a single unit.

(2) Confirm that the power supply wire is correctly wired to the input terminals (L1, L2, L3).

(3) With the 400V Series (075H or higher), there are some sections in the inverter which operate with
an AC power supply, such as fan and magnetic contactor. In this case, set the power changeover
connector on the transformer auxiliary PCB according to the power voltage.

If this connector is not set correctly, the fan and magnetic contactor could burn.

380V :JP-380 440V : JP-440
400V : JP-400 460V : JP-460
415V : JP-415 480V : JP-480 (factory setting)

(4) Make sure that the power supply is within the tolerable range.

(5) Refer to section 2-3, and correctly connect the main circuit wiring.

(6) Securely fix the motor with the specified method.

(7) Make sure that none of the terminal section screws are loose.

(8) Make sure that there is no short circuit state in the terminals caused by wire scraps, etc.

(9) Always correctly install the front cover and outer cover before turning the power ON.
(10) Assign an operator, and make sure that the operator operates the switches.
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4-3 Turning the power ON and starting VT240S

(1) LCD operation panel (V24-OP1)
The LCD operation panel startup screen is shown below.

IINNNNNR V240P1 Output frequency
iInnnnnnn > | ROM1 — | D00-0: OFF.Hz
FWDREREV FWD REV FLT LCL FWD REV FLT
Checking the operation after * The value after ROM is the Normal display
power ON software version

(2) LED operation panel (V24-OP2)

Turn the power ON. - - -
All LEDs on the numeric display will turn ON for O ". :. A
a short time, and then " === << - %
W O _ 1, PR R

O~ " and " 3~ " will appear. FWD REV FLT

The L-CL and "Hz" LEDs will also turn ON.

4-4 Selection of control modes

With the VT240S, four control modes and two overload modes can be selected. These are set with the
parameter C30-0 (control mode selection).
* C30-0 is set with a 2-digit value (f1], f0)).
(1) Control modes
There are four VT240S motor control modes. Refer to the following table, and select the mode

which suits the application.

Control mode Explanation C30-0 @
1) V/f control The IM is controlled keeping the ratio of voltage and 1
frequency constant.
2) IM speed sensor-less | The IM is vector-controlled without a speed sensor. °
vector control The speed can be controlled.
The IM is vector-controlled with a speed sensor.
3) IM vector control with | This mode is used when a fast speed response or 3
speed sensor torque response is required.

The speed detection option 1 is required. (Note 1)

The PM motor is vector-controlled.

4) PM motor control with |T|\;|]e motor can be operated at a higher efficiency than .

sensor A speed detection option which matches the sensor

(encoder) being used is required. (Note 1)

(Note 1) Refer to Table 7-1-a (Chapter 7of Instruction manual) for details on the speed
detection options.
(2) Device overload mode selection
The following two modes can be selected according to the load being used. If the load and device
capacity do not differ, the device could be overloaded. Refer to the following table, and select the
mode that matches the load being used.

Control mode Explanation C30-0

Select this when the maximum load rate in respect to the
rated load is low. 1
The overload standard will be 120% of the device's rated
current for one minute.

1) Normal-duty setting

Select this when the maximum load rate in respect to the
rated load is high. 9
The overload standard will be 150% of the device's rated
current for one minute.

2) Heavy-duty setting
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4-5 |Initialization of motor constants

Input the motor rating parameters. Set the parameters shown in Table 4-5-1. Automatic tuning will
automatically change the parameters, so it is recommended to write down the values set in Table 4-5-2
or Table 4-5-3.

Table 4-5-1
Applicable mode | Parameter No. Name
B00-0 Rated input voltage setting [No.]
B0OO-1 Max/base frequency simple setting  [HZz]
B00-2 Motor rated output [kW]
C30-0f0 = 1 B00-3 Rated output voltage V]
B19-0=1, 2 B00-4 Max. frequency (Note 1) [HZ]
B00-5 Base frequency (Note 1) [Hz]
B00-6 Motor rated current [A]
B0O-7 Carrier frequency

(Note 1) The max. frequency cannot be set below the base frequency, and the base
frequency cannot be set above the max. frequency.

Table 4-5-2
Applicable mode | Parameter No. Name Explanation
A02-2 Manual torque boost setting | The basic parameters, such as
C30-00] =1 A03-0 DC brake voltage boost voltage and brake
B19-0 = 1 B02-0, 1 R1: Primary resistance voltage, are adjusted without
B02-4, 5 Lo: Leakage inductance rotating the motor.
Table 4-5-3
Applicable mode | Parameter No. Name Explanation
The parameters related to the
A02-2 Manual torque boost setting |[slip compensation and max.
A03-0 DC brake voltage torque boost are adjusted while
i - - . Pri ; rotating the motor.
C30-0 _@ 1 B02-0, 1 R1‘. Primary rfeS|stance The magnetic saturation
B19-0=2 B02-4, 5 Lo: Leakage inductance characteristics are measured at
A02-5 Slip compensation gain the voltage boost, and are
A02-6 Max. torque boost gain adjusted to match the max.
torque boost.

4-6 Automatic tuning and test operation
Automatic tuning measures the constants of the connected motor, and automatically adjusts the
parameters so that the system is used to the fullest.
The VT240S automatic tuning function performs differ measurements for each of the four control
modes. Carry out automatic tuning each time the motor being used or the applicable control mode is
changed. The automatic tuning mode is set with parameter B19-0 (automatic tuning selection).

Control mode Automatic tunina mode
* V/f control B19-0=1,2
* |IM speed sensor-less vector control B19-0=3,4,5
* IM vector control with speed sensor B19-0=1,3,4
* PM motor control with sensor B19-0=6,7
B19-0 Name

1 Simple adjustment mode

2 V/f control high-function adjustment mode

3 Vector control basic adjustment mode

4 Vector control expanded adjustment mode

5 No-load voltage operation mode

6 Encoder phase adjustment mode (Note 1)

7 Magnetic pole position estimation mode (Note 2)

(Note 1) B19-0=6 : The encoder phase adjustment mode automatically adjusts the parameters

which set the phase angle between the encoder Z phase pulses and PM motor
U-phase coil. The motor circuit constants are not adjusted automatically.

(Note 2) B19-0=7 : The magnetic pole position estimation mode is used to adjust the PM motor
control magnetic pole position estimation function. This mode does not
automatically adjust the parameters.
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4-6-1 Automatic tuning operation procedures (V/f control mode)

Carry out V/f mode automatic tuning with the following procedures.
Refer to Chapter 3 for details on using the operation panel.

[ Automatic tuning procedures

(1) Preparation

(2) Turn power ON, start VT240S

(3) Selecting the control mode (Set C30-0)

(4) Initialization of motor ratings (B00-0 to 7)

(5) Input 1 for B19-0 (5) Input 2 for B19-0, V/f control
Simple adjustment mode high-function adjustment mode
I
(::I "LCL" LED flickers || = Automatic tuning standby state

(6) Start automatic tuning.

Press the or key.

<:| "RUN" LED ON during operation

(7) During automatic tuning
execution
Vi
(8) Automlatic tur;ir;_g (9) Agtomatilc tuninlg y <::| "FLT" LED turns ON
normal completion a normla completion Fli= 1= — - (ATT-n) display

(::I "LCL" LED changes to continuous light, "RUN" LED turns OFF

[ Automatic tuning end

Fig. 4-6-1 VI/f control automatic tuning procedures

1) Preparation
Separate the motor and load, machine, etc., and confirm the safety on the load side.

2) Turning the power ON and starting VT240S (In the case of V24-OP2)

Turn the power ON. - - -
All LEDs on the numeric display will turn ON n 'L 'l. A
for a short time, and then "= = = = = ", - %
A0 _ N, Ry N A

i — " and " o~ " will appear. FWD REV FLT

The "LCL" and "Hz" LEDs will also turn ON.



3) Selecting the control mode
» Set A05-2 to 1. (Set the hardware option function display ON.)
» Set the control mode selection: C30-0 f1 f0.
This parameter must be set first. (Note 1)
V/f control mode is to be used, so set C30-0 f0 =1.
Set ¢30-0 f1 fO as shown below according to the load.
Normal-duty setting: ~ C30-0 [f1]{f0] = 1 1
Heavy-duty setting: ~ C30-0 1] 0= 2 1
(Note 1) The default value is set to V/f control and Normal-duty setting (C30-0=11).
There are some parameters which will change automatically when C30-0 is
changed, so also set this first.
4) Initialization of motor constants
Input the motor rating parameters. Set the parameters shown in Table 4-5-1. Automatic tuning will
automatically change the parameters, so it is recommended to write down the values set in Table
4-5-2 or Table 4-5-3.
5) Selecting and executing the automatic tuning mode
Select the automatic tuning mode and execute automatic tuning.
» The operation panel's operation mode must be set to "Local" to execute automatic tuning. Make

sure that the "LCL" LED is ON. If not, press the + keys, and confirm that the "LCL"
LED turns ON.

+ Set A05-0 to 1. (Set the expanded setting display ON.)

» Using B19-0 (automatic tuning selection), select the automatic tuning mode according to the
working conditions. Refer to section 4-5 and 4-6 for details on the automatic tuning mode.

» The automatic tuning standby state will be entered when the key is pressed.

* During the automatic tuning standby state and the automatic tuning execution state, the "LCL"
LED will flicker.

» To exit the automatic tuning standby state, press the key.

6) Starting automatic tuning

Automatic tuning will start when the key or key is pressed according to the required
rotation direction.

To stop, press the key or input the emergency stop signal (EMS) from the terminal block.

* Once automatic tuning starts, all panel operations other than the , and @@

keys are disabled until the operation ends.

7) During automatic tuning execution
The progression state can be confirmed with D22-0.

:| Upper level: The steps required for tuning are
indicated (lit).

' ' ' :| Lower level: The finished steps are indicated (lit).

The step currently being executed is
indicated with a flicker.

8) Normal completion of automatic tuning

When the automatic tuning ends normally, the "LCL" LED will change from a flicker to a stable
light. The "RUN" LED will change from a stable light to the OFF state.
Refer to section 4-5 for the adjustment items.

9) Abnormal completion of automatic tuning

If automatic tuning ends abnormally, the "FLT" LED will turn ON and a message will appear.
Investigate and check according to the error codes.
Refer to section 4-6-2 for details on the error codes.
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4-6-2 Automatic tuning error messages

If automatic tuning ends abnormally, the following message will appear. Investigate and confirm the

state following the error code.
==t —n

f — Automatic tuning step

No. Cause and remedy

n=1 |[The motor may not be connected correctly.

Check the connection.

The B00 and BO1 parameters may not be set correctly.
Check the parameter setting.

n=2 |The BOO and B01 parameters may not be set correctly.
Check the parameter setting.

n=3 |[The load and machine may not be separated.

Separate the load and machine.

Lengthen the acceleration time (A01-0).

Lengthen the deceleration time (A01-1).

If the motor vibrates, adjust the torque stabilizing gain (B18-2).

Normally, the default value (1.00) is set, but increase the setting value in increments of
approx. 0.05 according to the state of hunting. Please return to regulated value (1.00) of a
set value once, and reduce it by carving about 0.05 when the hunting phenomenon is not
controlled even in case of maximum value (4.00) .

n=4 |[The load and machine may not be separated.
Separate the load and machine.
If the motor vibrates, increase the torque stabilizing gain (B18-2).

Normally, the default value (1.00) is set, but increase the setting value in increments of
approx. 0.05 according to the state of hunting. Please return to regulated value (1.00) of a
set value once, and reduce it by carving about 0.05 when the hunting phenomenon is not
controlled even in case of maximum value (4.00) .

n=5 [When the motor does not stop

Increase the acceleration/deceleration time (A01-0, A01-1).
When the motor does stop

The B00 and BO1 parameters may not be set correctly.
Check the parameter setting.

n=6 |The BOO and BO1 parameters may not be set correctly.
Check the parameter setting.

n=8 [Indicates that the output voltage did not stabilize for 1 second or more during magnetic pole
position estimation for the PM motor.

n=9 [Indicates that the PM motor magnetic pole estimation did not end normally even after
retrying three times.




4-7 Test operation (V/f control mode)

When finished with automatic tuning, test run the isolated motor, and make sure that there are no
errors.

Use the following procedures to test the operation with the operation panel.

Refer to Chapter 3 for details on using the operation panel.

1)

2)

/\ CAuTION

To prevent incorrect operation during the test operation, make sure that signals are not input
into the sequence input terminal.

To enable operation with the operation panel, confirm that the "LCL" LED is ON. If not, press the

+ keys, and confirm that the "LCL" LED turns ON.

Set speed setting input point selection: C02-0= 3 (panel fixed).

/\ cAuTION

The motor will rotate with the next step.
Confirm the safety around the motor before starting the next step.

3) Press the and display D00-0 on the monitor. Then press the key. Operation will start.

4)

5)

6)

7)

8)

The "FWD" lamp will turn ON, and the display will change from " ,:"':,': " to a value display. The

value will gradually increase, and after several seconds, will change to " JIJTH 1" This is

because as the factory settings, the direct setting frequency (A00-0) is set to 10Hz and the
acceleration ramp time 1 (A01-0) is set to 10sec.

CHECK

1. Did the motor run?
2. Is the run direction correct? Check the wiring and operation if abnormal.
3. Is the rotation smooth?

Press the key and confirm that the motor runs in reverse.
(Note) Do not carry out this step if a load which cannot be run in reverse is connected.
Press the key and stop the motor.

Press the key. The motor will forward run at the output frequency 10Hz.
Change the frequency to 50Hz with the following operation.

Press the key several times. The Display will alternate between ,':,','-,','-,'-,'-,' and

W O -
-

Press the key once.

The display will stop at” J! F1 1" and the last digit will flicker.
This completes the preparation for changing the output frequency. The digit to change can be

moved with the @ key. The output frequency can be incremented/decremented with the

D ers.
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9) Move the digit with the @ key, and using the @ key, raise the frequency to 50.00Hz. Then,

press the key. The output frequency will rise to 50Hz.

(Note) The operation panel frequency change operation is set to be changed (C11-2=1) in real
time at the factory shipment settings, and therefore the output frequency is changed in real time

using the @@ keys, without having to press the key.

When the key is pressed, the current setting value will be saved.

/\ CAUTION

A 10-second acceleration and 20-second deceleration ramp time are set as defaults. The motor
will slowly increase its speed to the set value.

When making a setting (using the @ @ keys), check that the motor operates correctly at
each increment of approx. 10Hz.

10) Press the key several times, and display D00-0. When the output frequency ("D00-0"

display) reaches 50Hz, press the key.

The display will decrease to "0.00" in several seconds. The "FWD" or "REV" LED will flicker for
two seconds while the DC-brake is applied and the motor will stop.

11) Press the key, and test the reverse run at 50Hz.
(Note) Do not carry out this step if a load which cannot be run in reverse is connected.

This completes the test operation with the operation panel.

After this, refer to Chapter 5 and carry out the settings and adjust the load operation to match the
user's application.
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Chapter 5 Parameter Settings

5-1 Monitor parameters
No. Parameter Unit Remarks Application
vif | VEC | PMm
D00 — Output frequency monitor
0 |Output frequency in Hz Hz |aF = will display when the gate is closed.
= displays while the DC brake is in action. (@] (@] (@]
1 | Output frequency in % % =1_t is displayed during pick up.
D01 - Frequency setting monitor
0 | Set frequency in Hz Hz The currently selected frequency setting value is displayed. O
1 | Set frequency in % % The max. frequency is displayed as 100%. O
D02 — Current monitor
0 | Output current (Amps) A =~ = will display when the gate is closed. ©) ©) ©)
1 | Output current (%) % The motor rated current is displayed as 100%. ©) ©) ©)
2 [ Overload (OLT-1) monitor % OL-1 functions when this value reaches 100%. O O O
3 |Motor overload  (OL-3)| o/ |116 OL.3 operates when at 100%. o|lo| o
monitor
4 | Heatsink temperature c Depending on the capacity, OHT.1 functions at 95°C or 120°C o o o
or more.
7 ;Jm;):ase output current A o o o
=~ F will display when the gate is closed.
8 Zm pshase output - current A The correct value is not displayed during pick-up or during| O O O
W p h r— n automatic tuning.
9 phase output curren A o o o
amps
D03 - Voltage monitor
0 | DC voltage \ Displays the voltage of the DC link circuit in the main circuit. O O O
Displays output voltage command. The display may differ from
1 | Output voltage (command) V the actual output voltage. It depends on the power supply| O O O
voltage. = = = will display when the gate is closed.
i i ’ == will di
2 | output power KW Dlsplays.the inverter’s output power. <= = will display when o o o
the gate is closed.
3 | Carrier frequency The current carrier frequency is displayed. O O O
D04 — Sequence status
0-3 tsoeg“ence status-Input 1 The ON/OFF state of the internal sequence data willdisplay. | © | o | ©
S P ——— The correspondence of each LED segment and signal is
4-7 toe;quence status-Lutpu shown in the next page. O (e} O
D05 — Minor fault monitor
0 | Minor fault failure monitor The internal minor fault status will display. O O O
1 [ ASIC breakdown monitor The internal ASIC fault status is displayed. O O O

AFS2—/™ — ARSI 85— —PICK
AFS3— — CPASS 86— — AUXDV
PROG IPASS S7 VLM
CFS—I-I |— CSEL MBRK,ans—I_I rr BDW
000l (N 00 0 (N
D000t 0000000000
(.‘.(JPJ |— EMS BUP—I I— SO
BRAKE RESET FOW N
EXC— L— RUN Fup— L—s2
Jog— SE— —83

“— REV

Sequence Input(D04-0) Sequence Input(D04-1)

— Doff
— MBRK
DVER

rrULMT
()
(R

I_I—ACC

DCC

— COP
— SPD2

ECO—
ECT—

ST )

000t (Y 000
IS0 I N O S 00. 0000,

|
IDET—|J |_ RUN LLMTJJ
FLT 8P

REV
LCL— L—NC ASW— L—AUXDV
—RDY1 FAN—  '—ALM

RDY2—
Sequence Output(D04-4) Sequence Output(D04-5)

BPF—
RDELAY—

— DEDB
— DROOP

RFO
rr MCH
(N

TRGB1—
TRGB2—

al
00 0
0000000000,
LIMZ—| I—PRST

LIMt PIDEN
PCTL— L— AUXSWO
ACR— L— AUXSW1

Sequence Input(D04-2)

al [
000 [N

ININIRYNYS
PLCS—|J |—PLC§LC1

PLC7
L—PLG3

PLC6—
PLCS—' '—pPLC4

Sequence Output(D04-6)
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|—PLSIN

0CLLV1
— L— 0CLLV2

Sequence Input(D04-3)

al In

000 (Y
IS O Y S

MPOEJJ I_I—MPOI

MPO7 MP02

MPO6— L—MPO3
MPO5—  L—nP04

Sequence Output(D04-7)




AlI2 current input 3mA or less JJ

Al1 current input 3mA or less

000000

In

1.
L

Pump control lower limit __J
Pump control upper limit =

Monitor fault (D05-0)

5-2 Block-A parameters

L— Overload error (50% or more)
L— Speed deviation error

Speed position detection error
Reducing carrier frequency

I X
CPU WDT signal _IJ

Disconnection between parallel
PCB

Overheat —
Fuse blown —

In

' ' ' Upper side : Latch

' ' ' Lower side : Status
- -

LLOvercurrent detection

Ground fault detection

L Overvoltage detection
— Power module error detection

ASIC error displays (D05-1)

No. Parameter Min. Max. Defa_ult Function Application
(Unit) vi [vec| pm [rwi
A00 - Frequency setting
0 | Local frequency setting 0.10 Max. 10.00 | This is the frequency set from the operation o o
fre- (Hz) | panel.
1 | Jogging frequency 0.10 | quency ?HOZC; This is the frequency setting for jogging. O @)
A01 — Acceleration/deceleration time
0 | Acceleration time — 1 01 | 6000.0 10.0 | The vglue can be displayed in units of 0.1 olololo
(s) |or 10 times as set on B10-5.
o 20.0 | The time to reach the max. frequency or
1 | Deceleration time — 1 0.1 | 6000.0 (s) | max. speed from 0 is set. Ol0|0]0
A02 — Torque boost
o |Manual ‘torque  boost 1. 2. 2. | 1: Disable = 2: Enable o
selection
1 |Automatic torque boost 1. 2. 1. |1: Disable = 2: Enable o)
selection
Manual toraue boost Inverter | Set the boost voltage at OHz.
2 . q 0.00 20.00 rating | This is automatically adjusted by the| O O
setting . .
(%) | automatic tuning.
3 Sqqare reduction torque 0.00 25.00 0.00 |Set the reduced voltage at Base o o
setting (%) [frequency/2.
. Set how much to compensate the voltage
4 R1. drop compensation 0.0 100.0 102'0 drop caused by R1 measured with O O
gain (%) X X
automatic tuning.
0.00 Set the motor’s rated slip.
5 | Slip compensation gain 0.00 20.00 ('0/) This is automatically adjusted by the| O @)
°’ [ automatic tuning.
This is automatically adjusted by the
6 Me.mmum torque boost 0.00 50.00 O.(S)O automatic tunlng.. The optlmum boost o
gain (%) | amount for outputting the maximum torque
is set.
A03 — DC Brake
This is automatically adjusted by the
Inverter automatic tuning. When setting manuall
0 | DC braking voltage 001 | 20.00 | rating . 9 9 1o o
o monitor the output voltage and change the
(%) [ e o
setting in increments of 1% or less.
1 | DC braking time 0.0 20.0 2(3(; Set the time to apply the DC brakes. Ol0|O0|O
50 This is used instead of the DC brake
2 | DC braking current 0. 150. (0/5 voltage in the vector mode and PM mode. 01010
°) | This is not adjusted with automatic tuning.
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5-3 Block-B parameters

No. Parameter Min. Max. Defa_ult Function Application
(Unit) vii [VEc| Pm [RWE
B00 — Output rating (V/f control)
0 Rated input voltage 1 7 7 Select the rated input voltage from the o
setting (V/f control) ' ' " | following table.
Small size (Note 1) Large size (Note 2)
Value | (icton | systom | | Y219 | syoton | syeten
When this data is changed, 1 200V 380V 1 200V 380V
the output voltage data will 2 200V 400V 2 200V 400V
be changed to the same 3 220V 415V 3 220V 415V
value. 4 220V 440V 4 220V 440V
5 230V 460V 5 230V 460V
6 240V 480V 6 240V 480V
7 230V 400V 1 230V 400V
1 g/ilr?::)lllzise?ting frequency 0. 9. 1 Selec.t thg output frequency rating from the o
combination below.
(V/f control)
Value | Ftrg [Hz] | Fmax [Hz] Value | Ftrq [Hz] | Fmax [Hz]
0 Free setting on B0O-4 and 5 50 100
B00-5 6 60 70
1 50 50 7 60 80
2 60 60 8 60 90
3 50 60 9 60 120
4 50 15
2 Motor rated output 0.10 | 750.00 :nr\:l:z The motqr rated output at the base o
(V/f control) frequency is set.
(kW)
DC-AVR does not operate when set to 39.
The input voltage equals the output voltage at
the base frequency.
230 DC-AVR operates so that the set voltage is
* | attained at the base frequency when not set to
Motor rated voltage or
3 [ (vt control) 39.| 4801 450 |39 . . ©
(Vj When the rated input voltage setting (B00-0)
is changed, this data is also changed to the
rated input voltage value.
This cannot be set above the rated input
voltage.
Fbase
4 Max. frequency Fbase 7 or 50.00( o
(V/f control) or 3.00 440.00 Hz) | When "B00-1" is a value other than 0, this
will be rewritten with the data set in the
Motor rated frequency Fmax/7 1 Fmax | 55 oy | simple setting.
5 (V/f control) or or (Hz) ©
1.00 | 440.00
Motor rated current Inverter Inverter Inverter | This is the reference value for the
6 (V/f control) rating rating rating | overcurrent limit, OLT, current % display,| O
x 0.3 (A) |analog input and output.

Note 1) Small size: OP7L to 045L, OP7H to 055H
Note 2) Large size: 055L to 090L, 075H to 475H
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5-4 Block-B,C parameters

No. Parameter Min. Max. Defa.ult Function Application
(Unit) vif [VEC| Pm [RWH]
B02 — Motor circuit constant
R1: Inverter
0 | Primary resistance 0.010 | 90999 rating O | O O
: i i mQ
R(1IM Mantissa section) () The motor circuit constant is set.
1 Primary resistance -3 4 In\r/;at:t:r O] O
(IM: Exponent section 9
R2: 1.000
2 | Secondary resistance 0.010 | 90999 ('mQ) @) O
RSM  Mantissa section) This combination means below
3 | Secondary resistance -3 4 0. O
(IM: Exponent section)
Lo: . 1.000
4 | Leakage inductance 0.100 9.999 (mH) O O
(IM: Mantissa section)
Lo:
5 | Leakage inductance -3 4 0. ©)
(IM: Exponent section)
B18 — Current limit
o | Drive current limit 50, 300, 1%5. The default value is 155. when heavy-duty olololo
(%) |is set.
1 :?riﬁe”erat've current 5.| 300 (1/05 Set to 10% when not using the DBR option.| © | 0 | 0 | ©
(1]
The disturbance symptoms which occur if
2 |Torque stabilization gain|  0.00 | 4.00 | 1.00 | e current abnormally vibrates after motor | | o | & | o
operation is suppressed.
Increase if the motor vibrates.
B19 — Automatic tuning function
=1: Basic adjustment for V/f Control
=2: Extended adjustment for V/f Control
=3: Basic adjustment for Vector Control
0 Automatlc tuning 0. 7 0 =4: Extendeg adjustment for Vector Control ololo
selection =5: Calculation of no load voltage for
Vector Control
=6: Encoder phase adjustment (PM)
=7: Flux position estimation
Initial proportion Wh h ith ial  circui
1 compensation gain 0 500 100. en the . motolr. dWIth _Sp_e_cl'a (;.r(.:mt ol o
(Automatic tuning . . (%) parameters. is app |e., the initial condition
function) of automatic tuning is set. Change these
— - value if auto tuning is completed incorrectly
Initial -~ time  constant and try to auto tuning again. Set these
o |compensation gain 0. 500. 100. | yalyes to increase or decrease with 50%| o | o
(Automatic tuning (%) step.
function)
C11 - Operation panel mode setting
The initial operation mode for when the
0 [ Initial mode 1. 2. 1. | power is turned ON is set O|lO|[O]|O
=1:Local =2:Remote
Used to prevent changes to the
Operation panel frequency/rotation speed settings in real
2 | frequency change 1. 2. 1. |time. oO|lOoOf[O]|O
operation =1: Change in real time
=2: Change using the Set key.
C30 - Control mode selection
f1: The overload mode is set.
=1: Normal-duty (120%1min)
=2: Heavy-duty (150%1min)
0 [ Control mode selection 11. 24. 11. f0: The control mode is set. (O} o) N6)
=1: VI/f control
=2: IM speed sensor-less vector control
=3: IM speed vector control with sensor
=4: PM motor control with sensor
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Chapter 6 EMC Instruction

6-1 Installation environment

Table 6-1 shows the EMC standard conformity table of VT240S. VT240S supports EN61800-3
Second Environment Category C3 fundamentally. OP7L~2P2L and OP7H~5P5H can respond to
EN61800-3 First Environment Category C2 by installing a ferrite core in a built-in noise filter. Refer to
Tables 6-2 and 6-3 for the noise filter and ferrite core to apply.

Table6-1 Emission limits

Conf ity standard First environment Second environment
ontormity standar (EN61800-3:Category C2) (EN61800-3:Category C3)

) from OP7L to 2P2L from 4POL to O018L

The View of VT240S | = ¢ 0PTH to 5P5H from TP5H to 030H

6-2 Installation into a metal cabinet

To clear the levels of the Residential, Commercial, Light Industrial Environments and the Industrial
Environment for the drives up to 30kW, the following method of installation is required.

(1) As shown in Fig.6-1, an inverter unit is installed in the board of a metal cabinet. The attached shield
grounded metal corresponding to EMC is attached in an inverter with a screw.

(2) Power cable and a motor cable should use a shield line, and should shorten it as much as possible.
A shield is firmly clamped to the shield grounded metal corresponding to EMC, and is grounded to it.
Moreover, please connect a shield with the grounding terminal of a motor electrically.

(3) Wiring of the control terminal of an inverter should use a shield line. A shield is firmly clamped to the
shield grounded metal corresponding to EMC, and is grounded to it.

(4) A radiation noise can be further controlled by inserting a ferrite core in the power line, motor line, and
control line of an inverter.

It is referring to Fig. 6-2 about the length of an input cable, an output cable, and a control cable.

Metal cabinet
! . Shield grounded metal for
Terminal block EMC correspondence
L~
Ferrite Core ) / /
e L
built in the y Inverter 4~
. . y
inverter unit ™~ | s9aE /
[ o % y
P T T : @ N o>
Ferrite Core \\5
b o o= Copper plate )
[ B 7/ N
o iy y |
Screened w

power cable

—
Screened 4T

control cable

o A shield part is clamped certainly.
f_ Screened motor cable

Fig.6-1
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Table 6-2 Input filters for VT240S drives up to 018L
Output .
Series | Size currg1nt Filter type Ferrite core type 2
(A)
OP7L| 5.0 ZCAT3035-1330x3(1)
1P5L 8.0
2P2L 11.0 Built-in ZCAT3035-1330x1 (1 )
4POL | 16.0
SO0V [P5L | 24.0
7P5L | 33.0 | 3SUP-HQ50-ER-6
011L | 46.0 | 3SUP-HB75-ER-6
015L | 61.0
018 | 76.0 3SUP-HB100-ER-6

*1 Data of Nomal-Duty

*2 Top : Ferrite cores for input cable Bottom : Ferrite cores for output cable

Table 6-3 Input filters for VT240S drives up to 030H
Output .
Series | Size currg1nt Filter type Ferrite core type 2
(A)
0P7H 2.5
1PSH | 3.6 ZCAT3035-1330x3(1)
2P2H 5.5 Built-in
4POH 86 ZCAT3035-1330x1(1)
5P5H 13.0
SO0V [7P5H | 17.0
011H 23.0 Built-in
015H 31.0
018H 37.0
022H | 44.0 Built-in
030H 60.0

*1 Data of Nomal-Duty

*2 Top : Ferrite cores for input cable

Metal cabinet

AC Input

§(Screened cable earthed to cable gland)

Inverter

Screened control Control box

Bottom : Ferrite cores for output cable

icable 10meter ‘

Screened motor cable 5Smeter

Screened p'ower cable 10meter

Fig.6-2
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