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1.Make sure that this instruction manual is delivered to the end user of

the inverter unit.

2.Read this manual before installing or operating the inverter unit, and

NOTICE

store it in a safe place for reference.
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|. Safety precautions

The items described in these instructions and on the inverter itself are very important so that you can use the inverter
safely prevent injury to yourself and other people around you as well as prevent damage to property in the area.
Thoroughly familiarize yourself with the symbols and indications shown below and then continue to read the manual.
Make sure that you observe all cautions given.

Explanation of markings

Marking

Meaning of marking

@ Danger

Indicates that errors in operation may lead to death or serious injury.

A Caution

Indicates that errors in operation may lead to injury (*1) to people or that these
errors may cause damage to physical property. (*2)

(*1) Such things as injury, burns or shock that will not require hospitalization or long periods of outpatient treatment.

(*2) Phys

ical property damage refers to wide-ranging damage to assets and materials.

Meanings of symbols

Marking

Meaning of marking

O

Indicates prohibition (Don't do it).
What is prohibited will be described in or near the symbol in either text or picture
form.

o

Indicates something mandatory (must be done).
What is mandatory will be described in or near the symbol in either text or picture
form.

&

Indicates danger.
What is dangerous will be described in or near the symbol in either text or picture
form.

VAN

Indicates caution.
What the caution should be applied to will be described in or near the symbol in
either text or picture form.

B Limits in p

urpose

This inverter is used for controlling speeds of three-phase induction motors in general industrial use.

r

ASafety precautions

V¥ The inverter cannot be used in any device that would present danger to the human

body or which a malfunction or error in operation would present a direct threat to
human life (nuclear power control device, aviation and space flight control device,
traffic device, life support or operation system, safety device, etc.). If the inverter is
to be used for any special purpose, first get in touch with the supplier.

¥ When using inverters for critical equipment, even though the inverters are

manufactured under strict quality control always fit your equipment with safety
devices to prevent serious accident or loss should the inverter fail (such as failure
to issue an inverter trouble signal)

V¥ Do not use the inverter for loads other than those of properly applied three-phase

induction motors in general industrial use.

(Use in other than properly applied three-phase induction motors may cause an
accident.)

When the inverter is used to control the operation of a permanent magnet motor, a
combination test must be conducted in advance. For details on the test, contact
your supplier.

J
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I B General Operation
@ Danger Reference
« Never disassemble, modify or repair. This can result in electric shock, fire and injury. For 2.
repairs, call your sales agency.
Disassembly
prohibited
« Never remove the front cover when power is on or open door if enclosed in a cabinet. 2.
The unit contains many high voltage parts and contact with them will result in electric shock.
+ Don't stick your fingers into openings such as cable wiring hole and cooling fan covers. This 2.
can result in electric shock or other injury.
Prohibited « Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires). 2.
rohibite This can result in electric shock or fire.
» Do not allow water or any other fluid to come in contact with the inverter. This can result in 2.
electric shock or fire.
« Turn power on only after attaching the front cover or closing door if enclosed in a cabinet. 2.
If power is turned on without the front cover attached or closing door if enclosed in a cabinet, 3.
this can result in electric shock or other injury.
« If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately turn 3.
power off. If the equipment is continued to operate in such a state, the result may be fire. Call
Mandatory your local sales agency for repairs.
« Always turn power off if the inverter is not used for long periods of time since there is a 3.
possibility of malfunction caused by leaks, dust and other material.
The leakage current caused by the contamination may result in fire.
A Caution Reference
« Do not touch any radiating fins or radiating resistors. 3.
They can become very hot, and you may get burned if you touch them.
Prohibited
contact




TOSHIBA

E6581386
H Transportation & installation
@ Danger Reference
« Do not install or operate the inverter if it is damaged or any component is missing. This can 2.
result in electric shock or fire. Please consult your local sales agency for repairs.
« Do not place any inflammable objects nearby. If a flame is emitted due to malfunction, it may 1.4.4
Prohibited result in a fire.
« Do not install in any location where the inverter could come into contact with water or other 2.
fluids. This can result in electric shock or fire.
« Must be used in the environmental conditions prescribed in the instruction manual. Use 144
under any other conditions may result in malfunction.
* Must be installed in non-inflammables such as metals. 1.4.4
The rear panel gets very hot. If installation is in an inflammable object, this can result in fire.
« Do not operate with the front panel cover removed. Doing so could result in electric shock. 144
« An emergency stop device must be installed that fits with system specifications (e.g. shut off 10.
Mandatory input power then engage mechanical brake). 14.4
Operation cannot be stopped immediately by the inverter alone, thus risking an accident or
injury.
« All options used must be those specified by Toshiba.
The use of any other option may result in an accident. 1.4.4
A Caution Reference
« When operating, do not hold by the front panel covers. 2.
The covers may come off and the unit will drop out resulting in injury.
+ Do not install in any area where the unit would be subject to large amounts of vibration. 1.4.4
Prohibited That could result in the unit falling, resulting in injury.
* Models (20kg or more in weight) designed for 200V-18.5kW or larger and 400V-22kW or 2.
larger should be carried by 2 people more, or it could fall and cause an injury.
» Handle large capacity models using a crane.
Lifting heavy inverters can cause injury to persons.
Taking care of safety for users, handle carefully in order not to damage the inverter.
Carefully lift up the inverter, hanging wires on the hanging bolts or holes on the top or
bottom of the inverter.
Mandatory
Note 1: Always keep the two sling ropes in balance when lifting the inverter, and take care that
unexpected force does not apply to the inverter during lifting.
Note 2: Always protect the inverter with a cover when transporting it.
Note 3: Do not put your hand in the wiring port or do not hold it when transporting the inverter.
« The main unit must be installed on a base that can bear the unit's weight. 14.4
If the unit is installed on a base that cannot withstand that weight, the unit may fall resulting .
in injury.
« Install a mechanical brake whenever the motor requires a brake (device which retains the 14.4
motor shaft). .
Failure to do so could lead to injury to persons because the inverter itself has no function of
mechanically retaining the brake shaft.
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I B Wiring
@ Danger Reference
« Do not connect input power to the output (motor side) terminals (U/T1,V/T2,W/T3). 2.2
That will destroy the inverter and may result in fire.
« Do not connect resistors to the DC terminals (between PA/+ and PC/-, or between PO and 2.2
® PC/-). 5.19
That may cause a fire.
Prohibited Connect resistors as directed by the instructions for “Installing separate braking resistors.”
« Within 15 minutes after turning off input power, do not touch wires of devices (MCCB) 22
connected to the input side of the inverter.
That could result in electric shock.
« Electrical construction work must be done by a qualified expert. 2.
Connection of input power by someone who does not have that expert knowledge may
result in fire or electric shock.
« Connect output terminals (motor side) correctly. 2.
If the phase sequence is incorrect, the motor will operate in reverse and that may result in
injury.
« Wiring must be done after installation. 2.
If wiring is done prior to installation that may result in injury or electric shock.
« The following steps must be performed before wiring. 2.
(1) Turn off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
Mandatory (3) Use a tester that can measure DC voltage 800VDC or more, and check to make sure
that the voltage to the DC main circuits (between PA/+ and PC/-) is 45V or less.
If these steps are not properly performed, the wiring will cause electric shock.
« Tighten the screws on the terminal board to specified torque. 2.
If the screws are not tightened to the specified torque, it may lead to fire.
« Check to make sure that the input power voltage is +10%, -15% of the rated power voltage 14.4
written on the rating label (x10% when the load is 100% in continuous operation).
If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the
load is 100% in continuous operation) this may result in fire.
« Ground must be connected securely. 2.
If the ground is not securely connected, it could lead to electric shock or fire when a 2.2
malfunction or current leak occurs. 10.
Be Grounded
A Cautlon Reference
« Do not attach equipment (such as noise filters or surge absorbers) that have built-in 21

O

Prohibited

capacitors to the output (motor side) terminals.
That could result in a fire.

Charged capacitors can present a shock hazard even after source power is

A Caution A removed

Drives with EMC filters will retain a charge on the input terminals for up to 15 min. after the power has been removed.
To avoid electrical shock, don’t touch the connector terminals and uninsulated source cables at either the main
circuit disconnect or the drive until the capacitive charge has dissipated.
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B Operations

<> Danger —

Do not touch inverter terminals when electrical power is applied to the inverter even if the 3.
motor is stopped.
Touching the inverter terminals while power is connected to it may result in electric shock.

« Do not touch switches when thands are wet and do not try to clean the inverter with a damp 3.
cloth.
Such practices may result in electric shock.

« Do not go near the motor in alarm-stop status when the retry function is selected. 3.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the

motor unexpectedly restarts.
Prohibited | « The inverter is tuned automatically (auto-tuning F 4 & 5=2, 3) when the inverter is started 6.19
for the first time after setup.

During auto-tuning, which takes several seconds, the motor is energized, although it is
standing still. Noise may be produced by the motor during auto-tuning, which, however,
does not indicate that something is wrong with the inverter or the motor.

Do not set the stall prevention level (F 5 [} !) extremely low. 6.26.1
If the stall prevention level parameter (F & [ {) is set at or below the no-load current of the
motor, the stall preventive function will always be active and increase the frequency when it
judges that regenerative braking is taking place.

Do not set the stall prevention level parameter (F 5 ! {) below 30% under normal use

conditions.

« Do not turn on the power before attaching the front cover. 3.
When storing inside the cabinet and using with the front cover removed, always close the 10.
cabinet doors first and then turn power on. If the power is turned on with the front cover or
the cabinet doors open, it may result in electric shock.

« Make sure that operation signals are off before resetting the inverter after malfunction. 3.

Mandatory If the inverter is reset before turning off the operating signal, the motor may restart suddenly

causing injury.

« Provide cranes and hoists with sufficient circuit protection such as mechanical braking. 6.19

Without sufficient circuit protection, the resulting insufficient motor torque during tuning
could create a risk of machine stalling/falling.

A Caution Reference

« Observe all permissible operating ranges of motors and mechanical equipment. (Refer to 3.
0 the motor's instruction manual)
Not observing these ranges may result in injury.
Mandatory

When sequence for restart after a momentary failure is selected

A Caution Reference

« Stand clear of motors and mechanical equipment. 5.18.1
0 If the motor stops due to a momentary power failure, the equipment will start suddenly when

power is restored.
This could result in unexpected injury.
« Attach cautions about sudden restart after a momentary power failure on inverters, motors

Mandatory and equipment for prevention of accidents in advance.

When retry function is selected

A Caution Reference

+ Stand clear of motors and equipment. 6.15.1
0 If the motor and equipment stop when the alarm is given, selection of the retry function will

restart them suddenly after the specified time has elapsed and alarm condition has
disappeared. This could result in unexpected injury.

Mandatory | . To prevent accidents, stick caution notices that the inverter has a retry function to the
inverter, the motor and the machine.




TOSHIBA

E6581386

I Maintenance and inspection

<> Danger

« Never replace any part by yourself. 14.2
This could be a cause of electric shock, fire and bodily injury. To replace parts, call the local
sales agency.

Reference

Prohibited

0

Mandatory

« The equipment must be inspected every day. 14.
If the equipment is not inspected and maintained, errors and malfunctions may not be
discovered which could lead to accidents.

« Before inspection, perform the following steps. 14.
(1) Turn off all input power to the inverter. 14.2
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltage 800VDC or more, and check to make sure

that the voltage to the DC main circuits (between PA/+ and PC/-) is 45V or less.
If inspection is performed without performing these steps first, it could lead to electric shock.

Disposal

Reference

A Caution

« If you throw away the inverter, have it done by a specialist in industry waste disposal*. 16.
If you throw away the inverter by yourself, this can result in explosion of capacitor or
produce noxious gases, resulting in injury.

(*) Persons who specialize in the processing of waste and known as “industrial waste product
collectors and transporters” or “industrial waste disposal persons.” If the collection, transport
and disposal of industrial waste is done by someone who is not licensed for that job, it is a
punishable violation of the law. (Laws in regard to cleaning and processing of waste
materials)

Mandatory

Attach caution labels

Shown here are examples of caution labels to prevent, in advance, accidents in relation to inverters, motors and other
equipment.

If the inverter has been programmed for auto-restart function after momentary power failure or retry function, place
caution labels in a place where they can be easily seen and read.

If the inverter has been programmed for restart
sequence of momentary power failure, place
caution labels in a place where they can be easily
seen and read.

(Example of caution label)

If the retry function has been selected, place
caution labels in a location where they can be
easily seen and read.

(Example of caution label)

A Caution

(Functions programmed for restart)

A Caution

(Functions programmed for retry)

Do not go near motors and equipment.
Motors and equipment that have stopped
temporarily after momentary power failure will
restart suddenly after recovery.

Do not go near motors and equipment.
Motors and equipment that have stopped
temporarily after an alarm will restart
suddenly after the specified time has elapsed
and alarm condition has disappeared.




TOSHIBA E6581386

Il. Introduction

Thank you for your purchase of the Toshiba “TOSVERT VF-PS1” industrial inverter.
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E6581386

1.1 Check the product

Before using the product you have purchased, check to make sure that it is exactly what you ordered.

A Caution

Use an inverter that conforms to the specifications of the power supply and three-phase induction
motor being used. If the inverter being used does not conform to those specifications, not only will the
Mandatory | three-phase induction motor not rotate correctly, but it may cause serious accidents through
overheating and fire.

Type indication ‘ Inverter main unit ‘ Name plate

TRANSISTOR INVERTER
3PH-200/240V

| VF-PS1 3.7KW/5HP | VFPS1-2004PL-WN
0.4kW-1.1kVA-0.5HP

Series name INPUT |OUTPUT
’IT’/IO\;ver suppl){ Type indication U(V) [3PH 200/240] 3PH 200/240 Q\
otor capacity F(Hz)| 50060 | 39/7583,
IA) | 35max | (craReiz |cyawsts: 75|

S.Ckt 5000A FUSE J 10Amax 11.5b-in/1.3Nm

1 b
Carton box Warning label = Serial No. 2510 05021303 0001

4 000000000 Made in s#rx
[

Motor Protective Device Class 10

Name plate C E @

224330

IND.CONT.EQ.
Type indication Warning label TOSHIBA coRPoRfF;IlJoN

label

Instruction manual Inverter Type

Applicable motor

Invert rated output capacity
Power supply

Related input current
Related output current
Serial No.

This manual

1.2 Contents of the product code

Explanation of the type and form written on the label.
Type Form Special specification code

IVFPS 1]-[2[0 3 7[P|L|Y]|-|W[N|-]A[2]2

T T T

Model name Voltage class Applicable motor capacity || Operation panel | | Additional functions I | [ Additional functions Il Special
TOSVERT 7. 200V-240V | [004:04kKW _ [450:45kW |- Provided | [ BUltin EMC filer | [V- Others n code
VF-PS1 series 4: 380V~480V| [007:0.75kW [ 550:55kW basi ;'I( (non-standard) AOO: Special
015:1.5kW [ 750:75kwW - Biin basic filter ification code
022:2.2kW 900:90kW IC: Built-in EMC filter (OOis a number)
037:3.7kW 110K:110k!

055:5.5kW 132K: 132K
075:7.5kW 160K: 160k
110:11kW 220K:220k!
150:15kW 250K:250kW|

Default interface

logic (*1)
185:18.5kW [ 280K:280K!
220:22kW 315K:315kWj| WN: Negative
300:30kW 400K:400kW| WP: Positive
370:37kW 500K:500kW]|
630K:630kW|

*1): This code represents the factory default logic setting. You can switch from one input/output logic to the other using
slide switch SW1. = For more details, refer to Section 2.3.2.
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1.3

Structure of the main body

1.3.1 Names

and functions

1) Outside view

Control circuit
terminal cover

Be sure to close the
cover before starting the
operation to prevent
persons from touching
the terminal in error.

@@

Main circuit terminal

cover

Be sure to attach the
cover before starting the
operation to prevent
persons from touching
the terminal in error.

Wiring port

N
\ ||
WL

Cooling fan

[Bottom view]

|

1

[Front panel]

/{ Operation panel

Inverter type and
production No. are on the
back side of the control
circuit terminal cover.

| Protective cover on the top [Note] |

000000000

[

1J

[Side view]

Name plate

Ventilation slit

Note: Remove this cover when installing the inverter side by side with other inverters where the ambient temperature will rise
above 40°C. = For more details, refer to Section 1.4.4.
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W Operation panel
RUN lamp EASY key [Note 1] || EASY key lamp Up key % lamp
Lights when an ON Press this key to control || Lights when the EASY Lights when the unit

command is issued but no
frequency signal is sent
out. It blinks when
operation is started.

PRG lamp

the function assigned
with a parameter.

key is enabled.

Lights when the
inverter is in parameter
setting mode.

MON lamp

Lights when the inverter
is in monitor mode.
Blinks when the inverter
is placed in trip record
display mode.

RUN key lamp

Lights when the RUN
key is enabled.

RUN key

Pressing this key while
the RUN key lamp is lit
starts the operation.

I

\

RUN o
MGigio

STOP,

\
TR 6
RUN . (MODE;
V

T

STOP key

is %.
)

Hz lamp

Lights when the unit is
Hz.

MODE key

Pressing this key while the

RUN key lamp s lit Serial RS485 connector/cover

Displays the operation
frequency, a
parameter, the cause
of a failure, and so on.

ENTER key

Up/Down key lamp

With these keys, you
can set the operation
frequency while the

Up/Down key lamp is

causes the motor to make
a deceleration stop. Press
the key twice to reset the
inverter after a trip.

2-wire RS485 connector. This
connector is used to connect an
optional device, such as an
extended control panel.

Note 1: = For details EASY Key functions, refer to Section 5.22.

Note 2: When parameter F

=

lit. [Note 2]

Down key

1300 issetto /, the operation frequency cannot be set even if this lamp is lit.

2) Main circuit terminal

VFPS1-2004PL~2015PL
VFPS1-4007PL~4022PL

Shorting-bar

PO_PA/+ PB_PC-

e

Grounding capacitor
switching switch

M4 screw

G SR

A Grounding terminN

(M5 screw)

Screw hole for EMC plate
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VFPS1-2022PL, 2037PL
VFPS1-4037 PL

Grounding capacitor
switching switch

50 _6@_6d)
Z Groundingtermim

(M5 screw)
Screw hole for EMC plate

VFPS1-2055PL
VFPS1-4055PL, 4075PL

Q
. . Shorting-bar a
Grounding capacitor

M5 screw
switching switch RIL1 S/L2 T& PO PA/+ PB PC[- U1 VT2 WIT3

e
D D
Grounding teW

(M5 screw)
Screw hole for EMC plate

VFPS1-2075PL
VFPS1-4110PL

Shorting-bar- o
M5 screw
R/L1 S/L2 T/L3 \PO PA/+ PB /PC/- U/T1 V/T2 WIT
Grounding capacitor

switching switch L
o GEE AP
‘_ Grounding termiN \
(M5 screw)

Screw hole for EMC plate

A4
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VFPS1-2110PM, 2150PM
VFPS1-4150PL, 4185PL

Grounding capacitor /

switching switch

8L

Shorting-ba
M6 screw

\

U1 VM2 W3

r
\Po P+ PB /4/_

ele| |®le|d|e|e|e|el
I b 4l {c|
I i)
—|” = @\l.. ”@u

VFPS1-2185PM, 2220PM
VFPS1-4220PL

Grounding capacitor switching switch

Grounding capacitor switching switch
(400V model)

Grounding termiW

(M5 screw)
Screw hole for EMC plate

M8 screw Shorting-bar

SL2 T3

Use crimped ring
lugs of appropriate
size on input and
output cables. Attach
to the top side of the
terminal block only.
Do not place wires
in the hole of the
terminal block.

VFPS1-4300PL, 4370PL

Grounding capacitor switching switch——

Use crimped ring

m |
\___Grounding terminal
(M8 screw)

Screw hole for EMC
Grounding terminal

ol

lugs of appropriate
size on input and
output cables. Attach
to the top side of the
terminal block only.
Do not place wires
in the hole of the
terminal block.

(M5 screw)
e
M screw Shorting-bar
RLA si2  TA3 UT1_ VM2 W3
OO0} {0110
) oy —— 10O o
0@ P po - pa|® PB || PC- [/ PE Wo
e ANl
I

Grounding terminal

\ (M8 screw) : /
Screw hole for EMC plate

Grounding terminal
(M5 screw)
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VFPS1-2300PM~2450PM
VFPS1-4450PL~4750PL

Grounding capacitor switching switch = M12 screw Shorting-bar

H_H_HF RILY S/L2 TA3 UM/ VT2 WIT3

OJO|QIO|0O
_fe "o o /fo o ol
OlO

Use crimped ring

] ]
lugs of appropriate w = (
size on input and ©Q@ P Fo PA“U PB_ PO S(©) Q®
output cables. Attach \ e e /
to the top side of the \_ J
terminal block only. Grounding terminal
Do not place wires (M12 screw)
in the hole of the Screw hole for EMC plate
terminal block. Grounding terminal

(M8 screw)

VFPS1-2550P, 2750P
VFPS1-4900PC, 4110KPC

M12 screw ——{

M10 screw——{J® (o] (e} (e} 3
um VT2 /T
° g M8 screw
Grounding capacitor O O o) Oh Y—
switching bar O O O q
of R siL2 T3 PA  %PB

Q. Qo Q

GIE GIE GIE

Grounding terminal(M10 screw)

VFPS1-2900P
VFPS1-4132KPC

b

M12 screw——~_{lo B5

q
1 .
’—! = B = .Cul Fan terminal
10 screw—— [~ J8[ 8] %’L" o
[} —
: O Fantomnal | 2

Grounding capacitor RO

switching bar O] |0O] |0 ) (O
\R/IL1 S/L2 TIL3

M4 screw

——M8 screw

Grounding terminal(M10 screw)
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VFPS1-4160KPC

P .
i |
! |
b )
: ' °
| 2
|
! IEI Fan terminall
| ©
: (o
; ! .
1 ! B Grounding
,,,,,,,,,,,,,,,,,, o ¢ 9 o .
Mi2screw e ©) | — capacitor
(¢) o oG switching screw
M10 screwﬂ o . ') )
o) o o |°
UM o1 V2 { o1 WT3O| |O
8 L °lioli°lig N M10
o| o\ screw
5 OLQEOLQ O
0 YOGENL2 GEN3  'Pa PBY)

Grounding terminal(M10 screw)

VFP$1-4220KPC

ol | s

[Fan terminal]
O[O} (O]]O] €Ol |0 )
5 o) ol—- Grounding
) © | — capacitor
§s Q o [} o switching screw
M12 screw = o
M12 screw —— OH T TEETZTE
. C ~ o| [o]
Ndolt@ o2 {o}ia lof o
o| o

o
® _———M10 screw
%E R/L1 o GIE S/L2 GIE T/L3 o PA PB

o 1N\ [. N~

RO SO TO

M4 screw Grounding terminal(M12 screw)

VFPS1-4250KPC~4315KPC

Grounding
- capacitor
Fan terminall  gyitching screw j’.
] O
[
M12 screw

oR/L1[G] S/L2 JGE\ T/L3
JJ 7 \ I/ o[ |

/ \ / \ Grounding terminal
(M12 screw)

M4 screw
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VFPS1-4400KPC

Fan terminal

E

Hﬁ

M12 screw

Grounding
capacitor
switching screw

M12 screw

Grounding terminal

VFPS1-4500KPC

[Fan terminall ‘

(M12 screw)

I\

oo

Grounding

capacitor
switching screw

H

PO1® ©

oBNLofooo0 006000 { & -
!o-R- ‘—ﬁ“ﬁ—ﬁf i

NE

M12 screw

\FE

VFPS1-4630KPC

Grounding
capacitor
switching screw

Fan terminal

M4 screw

11 8121 T34 VT2 RI1.28122 T32 W3

[ol Tol"Io[-lo o O O¢ +— M12 screw
- j©° Gl @ ;ic/g\ -
/ \ / \ Grounding terminal
(M12 screw)

n A

S Y e M12 screw
°

2esi22 {132

- 0 '%‘L?J?J ) '°°°?' ©

W3
(0] S— M12 screw

/|

/|

|

Grounding terminal

(M12 screw)
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3) Contro

I circuit terminal block

The control circuit terminal block is common to all equipment.

Sink logic |
(VFPS 1 —stork-\WIN) /I/
SOURCE i SINK

Source logic
(VFPS1 —#sprk-WP)

Tl &
SOURCE | SINK FLA|FLB|FLC H
L

mﬂ)T( T— o-1ov FM

SwWi1 v
)

O] | =

00

00

SWi1

I Il

1 Il I Il

[ PP _[RR/S4[CCA] VI [ RX | FM [ AM ﬁl:ml
1l 1))
]

INT/PLC |PLC! INT I
I——‘—' [ [+SUT | S1 [ S2 [ S3[RES

F R I
PWR[ CC [ NO [P24PLCIOUTAIOUTZ] CC

Serial 4-wire RS485

\ PWR-P24/PLC Shorting bar | connector

| Control circuit terminal block screw size: M3 |

= For details on all terminal functions, refer to Section 2.3.2.

1.3.2 Detaching the cover

M Main circuit terminal cover
To wire the main circuit terminal for models 200V-15kW or smaller and 400V-18.5kW or smaller, remove the main
circuit terminal cover in line with the steps given below.

(A

(B)

Open the main circuit terminal cover.

* To open the cover, lift it with your finger
placed at the part > on the right side of the
cover.

Main circuit terminal

Remove the main circuit terminal cover.

* Turn the screw securing the cover
counterclockwise by 90° to release the
lock (do not turn the screw by more than
90°. Or the screw might be broken.), and
then hold the cover by both ends and pull
the cover up, slightly bending it inward.

A-9
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For 200V/0.4kW to 200V/15kW models and 400V/0.75kW to 400V/18.5kW models, cut off the tabs (part A in the figure
below) on the main circuit terminal cover if necessary for connecting the cables from the power supply.

200V-0.4kW~3.7kW
400V-0.75kW~3.7kW

M Front cover

200V-5.5kW~15kW
400V-5.5kW~18.5kW

To wire the main circuit terminal for models 200V-18.5kW or more and 400V-22kW or more, remove the front cover.

Remove the screw — 3.4/

M Control circuit terminal cover

Main circuit terminal

To wire the control circuit terminal, open the control circuit terminal cover in line with the steps given below.

(A)

Control circuit terminal

Open the control circuit terminal cover.

* To open the cover, lift it with your finger
placed at the > part on the right side of the
cover.

Remove the terminal, if necessary.

* To do so, open the main circuit terminal
cover, loosen the screws that fix the
terminal, using a (-) screwdriver or torx
(T20H) screwdriver, placed your finger on

part % and pull out the terminal.
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M Charge lamp
This lamp is lit when a high voltage remains in the inverter. When removing the main circuit terminal cover or opening the
front cover, be sure to check that this lamp is off and follow the instructions about wiring on page 4.
The mounting position of the charge lamp varies from model to model.

VFPS1-2004PL~2150PM
VFPS1-4007PL~4185PL

This lamp is placed behind the main circuit
terminal cover.

Charge lamp
VFPS1-2185PM~2450PM VFPS1-2550P~2900P
VFPS1-4220PL~4750PL VFPS1-4900PC~4630KPC
—————— Ao s N
'/'a 5 Gl
I\
Charge lamp
o J Lo p. A
o
= Charge lamp
o o lo d
| []] =——= )] [e]
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1.3.3 Grounding capacitor switching method
The inverter is grounded through a capacitor. The leakage current from the inverter can be reduced using the selector
switch, switching bar or switching screw (depending on the model) on the main circuit terminal board. This switching
device is used to detach the capacitor from the grounding circuit or to reduce its capacitance.
Some models have capacitors that can be detached completely, while others have capacitors whose capacitances can
be reduced.
Note 1: Please note that, without the capacitor, the inverter does not comply with the EMC directive.
Note 2: When attaching or detaching the capacitor, be sure to turn off power.

W 200V/45kW - 400V/75kW models and smaller: Grounding capacitor switching switch

@ Danger

If you are using an inverter with a capacity of 400V-3.7/4.0kW or less or with a capacity
® between 400V-5.5kW and 400V-18.5kW, if the cables connecting the inverter to the motor

is 100 m or more in length, and if the grounding capacitor is detached from the inverter, be
Prohibited | sure to set the carrier frequency (£ F) at 4kHz or less. If the carrier frequency is set above
4kHz, internal parts of the inverter may overheat and become damaged.

Note: If you are using a 400V-3.7/4.0kW model or less or a model
with a capacity between 400V-5.5kW and 400V-18.5kW with it
connected to a motor through cables 100m or more in length,
you should set the carrier frequency (£ F ) at 4kHz or less when
pulling up the switch. Be sure to read the above precaution.

200V 0.4kW~7.5kW, 18.5kW, 22kW
400V 0.75kW~18.5kW

—é— To connect and ground the capacitor,
push in the button.
(Factory default position)

*2

1: There are two places according to the = Pull up this part to detach the capacitor
model. to prevent it from being grounded.
= For details, refer to Section 1.3.1.

*2: For 400V-3.7/4.0kW model and smaller, the switch is fixed
with a label saying “CF/SFr = 4kHz.” If such a label is affixed
to your inverter, you should set the carrier frequency (I F) at
4kHz or less according to the instructions when switching.

200V 11kW, 15kW, 30kW~45kW
400V 22kW~75kW

Large | Small E To change the capacitance from Small

I I to Large, push in the button.
— = (Factory default position)

Large | Small .
To change the capacitance from Large
;\[ I to Small, pull up the button.

J

-
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M 200V/55kW models and larger 400V/90kW~132kW models: Grounding capacitor switching bar

~

To change the capacitance from
Small to Large, secure the upper
end of the grounding capacitor
switching bar to the inverter
chassis, with a screw.

To change the capacitance from
Large to Small, remove the screw
that fixes the upper end of the
grounding capacitor switching bar
and turn the switching bar, as
shown in the figure on the left.
(Factory default position)

J

In case of one phase grounding system (A three-phase supply power is connected in delta),
do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC
directive.

M 400V/160kW models and larger: Grounding capacitor switching screw
«160kW, 220kW

4 )

Large | To change the capacitance from
Small to Large, fix to part A shown
in the figure on the left with the
grounding capacitor switching

screw.

Larg(l To change the capacitance from
Large to Small, fix to part B shown
h\L in the figure on the left with the
Small B grounding capacitor switching

screw.
(Factory default position)

In case of one phase grounding system (A three-phase supply power is connected in delta),
do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC
directive.
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«250kW~315kW»

~

To change the capacitance from
Large Small
Small to Large, fix to part A shown
_| in the figure on the left with the
= grounding capacitor switching
screw.

J

To change the capacitance from \

Large Small Large to Small, fix to part B shown
_| I{ }iL in the figure on the left with the
L grounding capacitor switching
T screw.

(Factory default position)

/

@ Danger

In case of one phase grounding system (A three-phase supply power is connected in delta),
do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC
directive.

«400kW~630kW»

To change the capacitance from

Large Small
© O O O JJ_[ E g Small to Large, fix to part A shown

S H_‘_ 4 in the figure on the left with the
@ = =

grounding capacitor switching

screw.

@ Y,

To change the capacitance from \

Large Small Large to Small, fix to part B shown
_{ }];{ i in the figure on the left with the
o @ o L grounding capacitor switching
T T screw.

o

(Factory default position)
*1: For 500kW and 630kW models, there j
are two places.

= Refer to Section 1.3.1.

@ Danger

In case of one phase grounding system (A three-phase supply power is connected in delta),
do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC
directive.
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1.3.4 Installing the DC reactor

W How to install (Example: VFPS1-4220KPC)

()] (2)

Reactor case

Reactor unit —1

Front cover

Remove the front cover. Mount the reactor case on an inner wall of
the cabinet and secure the reactor unit to
the case with screws.

@) (4)

Front panel

Connect the reactor unit to the PO Secure the cover, front panel and top panel

and PA/+ terminals on the main- to the reactor case with screws.

circuit terminal board. Then

connect the supplied earth wire.

= See the figures on the next
page.

Fix the front cover after

ronnactinn
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W Example of wiring of each model

«VFPS1-2550P~2900P, 4900PC~4160KPC» «VFPS1-4220KPC~4315KPC»

@)
Earth wire
4
PA/+ PO PA/+  Earth wire
«VFPS1-4400KPC» «VFPS1-4500KPC, 4630KPC»

T .

o QIE a o !‘

1 [
e a » L] o o
1= 0 £
) o ) o0 00
Earth wire PO.1 PA/+ PO.2 Earth wire

1.4 Notes on the application

1.4.1 Motors

Keep the following in mind when using the VF-PS1 to drive a motor.

/\ Caution

Use an inverter that conforms to the specifications of power supply and three-phase induction motor

being used. If the inverter being used does not conform to those specifications, not only will the

three-phase induction motor not rotate correctly, but it may cause serious accidents through
Mandatory | overheating and fire.

Comparisons with commercial power operation
The VF-PS1 Inverter employs the sinusoidal PWM system to supply the motor. This is why compared to operation
with a commercial power there will be a slight increase in motor temperature, noise and vibration. The main supply
voltage and current will also be distorted due to harmonic distortion while increase the line current.

Adjusting the overload protection level
The VF-PS1 Inverter protects against overloads with its electronic thermal overload detection circuits. The electronic
thermal's reference current of the inverter must be adjusted in line with the rated current of the motor being used in
combination.

High-speed operation at and above 50Hz/60Hz (rated frequency)
Operating at frequencies greater than 50Hz/60Hz will increase noise and vibration. There is also a possibility that
such operation will exceed the motor's mechanical strength under these conditions and the bearing limits. You
should verify with the motor's manufacturer operating.
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Method of lubricating load mechanisms
Operating an oil-lubricated reduction gear and gear motor in the low-speed areas will worsen the lubricating effect.
Check with the manufacturer to find out about operable speed range.

Low loads and low inertia loads
The motor may demonstrate instability such as abnormal vibrations or overcurrent trips at light loads of 50% or
under of the rated load, or when the load's moment of inertia is extremely small. If that happens reduce the carrier
frequency.

Occurrence of instability
Unstable phenomena may occur under the load and motor combinations shown below.
« Combined with a motor that exceeds applicable motor ratings recommended for the inverter
« Combined with special motors
To deal with the above lower the settings of inverter carrier frequency. (When performing vector control, set the
carrier frequency at 2kHz or more. If the carrier frequency is set below 2kHz, it will be automatically corrected to
2kHz by the inverter.)
« Combined with couplings between load devices and motors with high backlash
In this case, set the S-pattern acceleration/deceleration function and adjust the response time inertial moment
setting during vector control or switch to V/f control (7 £ ={7).
» Combined with loads that have sharp fluctuations in rotation such as piston movements
In this case, adjust the response time inertial moment setting during vector control or switch to V/f control (7 £ ={).

Braking a motor when power supply is lost
A motor with its power cut off goes into freewheel, and does not stop immediately. To stop the motor quickly as soon
as the power is cut off install an auxiliary brake. There are different kinds of brake devices, both electrical and
mechanical. Select the brake that is best for the system.

Loads that generate negative torque
When combined with loads that generate negative torque the protection for overvoltage and overcurrent on the
inverter will go into operation and may cause a trip. For this kind of situation, you must install a dynamic braking
resistor, etc. that complies with the load conditions.

Motor with brake
If a brake motor is used with the braking circuit connected to the output terminals of the inverter, the brake cannot be
released because of a voltage drop at startup. Therefore, when using the inverter along with a brake motor, connect
the braking circuit to the power supply side of the inverter, as shown in the figure below. In most cases, the use of a
brake motor causes an increase in noise at low-speed.

(Non-exciting brake)

MC2 (Non-exciting brake) MC2
MC1
—
Three- OouT1 P24
phase P
power
LOW
Circuit configuration 1 Circuit configuration 2
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In circuit configuration 1, the brake is turned on and off through MC2 and MC3. If the circuit is configured in some
other way, the overcurrent trip may be activated because of the locked rotor current when the brake goes into

operation.
Circuit configuration 2 uses low-speed signal OUT1 to turn on and off the brake. Turning the brake on and off with a

low-speed detection (OUT1 function) may be better in such applications as elevators. Please confer with your
supplier before designing the system.
Measures to protect motors against surge voltages

In a system in which a 400V-class inverter is used to control the operation of a motor, very high surge voltages may
be produced. When applied to the motor coils repeatedly for a long time this can cause deterioration of their
insulation, depending on the wire length, wire routing and types of wires used. Here are some examples of
measures against surge voltages.

(1) Lower the inverter’s carrier frequency.

(2) Setthe parameter 5 3 (& (Carrier frequency control mode selection) to 2 or 3.

(3) Use motors with a high dielectric strength.
(4) Insert an reactor or a surge voltage suppression filter between the inverter and the motor.

1.4.2 Inverters
Protecting inverters from overcurrent
The inverter has an overcurrent protection function. The programmed current level is set to the inverter's maximum

applicable motor. If the motor used has a small capacity, the stall prevention level, overcurrent level and the motor
electronic thermal protection must be readjusted. If adjustment is necessary, refer to Section 5.14, and make
adjustments as directed.

Inverter capacity
Do not operate a large capacity motor with a small capacity (kVA) inverter even with light loads. Current ripple will
raise the output peak current making it easier to set off the overcurrent trip.

Power factor correction capacitor
Power factor correction capacitors cannot be installed on the output side of the inverter. When a motor is run that

has a power factor correction capacitor attached to it, remove the capacitors. This can cause inverter malfunction

trips and capacitor destruction.

Inverter
IM

Remove the power factor
correction capacitor and surge
absorber

Operating at other than rated voltage
Connections to voltages other than the rated voltage described in the rating label cannot be made. If a connection
must be made to a power supply other than one with rated voltage, use a transformer to raise or lower the voltage to

the rated voltage.

Circuit interrupting when two or more inverters are used on the same power line.
(Circuit interrupting fuse)

MCCB1 MCCB2
—< ——><
MCCB3
MCCBn
<

Breaking of selected inverter
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There is no fuse in the inverter's main circuit. Thus, as the diagram above shows, when more than one inverter is used
on the same power line, you must select interrupting characteristics so that only the MCCB2 will trip and the MCCB1
will not trip when a short occurs in the inverter (INV1). When you cannot select the proper characteristics install a
circuit interrupting fuse between the MCCB2 and the INV1.

If power supply distortion is not negligible
If the power supply distortion is not negligible because the inverter shares a power distribution line with other
systems causing distorted waveforms, such as systems with thyristers or large-capacity inverters, install an input
reactor to improve the input power factor, to reduce higher harmonics, or to suppress external surges.

H Disposal

If an inverter is no longer usable, dispose of it as industrial waste.

1.4.3 What to do about the leak current

A Caution

Current may leak through the inverter's input/output wires because of insufficient electrostatic capacity on the motor with bad
effects on peripheral equipment. The leakage current's value is affected by the camier frequency and the length of the
input/output wires. Test and adopt the following remedies against leakage current.

(1) Effects of leakage current across ground
Leakage current may flow not just through the inverter system but also through ground wires to other systems.
Leakage current will cause earth leakage current breakers, leakage current relays, ground relays, fire alarms and
sensors to operate improperly, and it will cause superimposed noise on the CRT screen or display of incorrect current
values during current detection with the CRT.

Power supply — inverter M

]
1
Nemamacnns |

ELCB

inverter

T

Leakage current path across grounJ _______________

Remedies:

1. Reduce PWM carrier frequency.
The setting of PWM carrier frequency is done with the parameter  F .

2. If there is no radio-frequency interference or similar problem, detach the built-in noise filter capacitor.
= Refer to Section 1.3.3. (For inverters of certain capacities, the PWM carrier frequency (£ ~ ) must be set at
4 kHz or below.)

3. Use high frequency remedial products for earth leakage breakers.
If you use equipment like this, there is no need to reduce the PWM carrier frequency.

4. If the sensors and CRT are affected, it can be remedied by reducing the PWM carrier frequency described in
1 above, but if this cannot be remedied because of the increase in the motor's electric magnetic noise, please
consult with your supplier.

* Cautions for applying models with a built-in noise filter.
ERddéita pemdelsctiitiy avbeilt-in noise filter, the leakage current value at power supply of
(single-phase earth) can be larger than normal inverter, so be careful.
<Standard leakage current value (single-phase earth)>
VFPS1-2004PL~2150PM: Approx. 15mA
VFPS1-2185PM~2450PM: Approx. TmA
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(2) Affects of leakage current across supply lines

Thermal relay
mn

cT

Power supply inverter

Leakage current path across wires

(1) Thermal relays
The high frequency component of current leaking into electrostatic capacity between inverter output wires will
increase the effective current values and make externally connected thermal relays operate improperly. If the
motor cables are more than 50m long, external thermal relay may operate improperly with models having motors

of low rated current, especially the 400V class low capacity (3.7kW or less) models, because the leakage current
will be high in proportion to the motor rating.

Remedies:

-

1.

2.

Use the electronic thermal overload built into the inverter.

The setting of the electronic thermal overload is done using parameter ! /7 or £ Hr .

Reduce the inverter's PWM carrier frequency. However, that will increase the motor's acoustic noise.

The setting of PWM carrier frequency is done with the parameter £ F.

This can be improved by installing 0.1u~0.5uF-1000Vdc film capacitor to the input/output terminals of each
phase in the thermal overload relay.

I e

um r]
1k

vz r—l M
1

W/T3 J—l

Thermal overload relays

(2) CT and ammeter

If a CT and ammeter are connected externally to measure inverter output current, the leakage current's high
frequency component may destroy the ammeter or CT. If the motor cables are more than 50m long, it will be easy
for the high frequency component to pass through the externally connected CT and be superimposed on and
burn the ammeter with models having motors of low rated current, especially the 400V class low capacity (3.7kW
or less) models, because the leakage current will increase in proportion to the motor's rated current.

Remedies:

1.

Use a meter output terminal in the inverter control circuit.

The output current can be output on the meter output terminal (AM, FM). If the meter is connected, use an
ammeter of 1mAdc full scale or a voltmeter of 7.5Vdc-1mA full scale.

Inverter output terminal (FM) can be changed to 0-20mAdc (4-20mAdc) with F 5 & .
Use the monitor functions built into the inverter.
Use the monitor functions on the panel built into the inverter to check current values.
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1.4.4 Installation

H Installation environment
The VF-PS1 Inverter is an electronic control instrument. Take full consideration to installing it in the proper operating

environment.
@ Danger

« Do not place any inflammable substances near the VF-PS1 Inverter.
If an accident occurs in which flames are emitted, this could lead to fire.

%]

Prohibit

o
@
Q

« Operate under the environmental conditions prescribed in the instruction manual.
Operation under any other conditions may result in malfunction.

e

Mandatory

& Caution

« Do not install the VF-PS1 Inverter in any location subject to large amounts of vibration.
This could cause the unit to fall, resulting in bodily injury.

Q

Y
3
=
=8
@
o

« Check to make sure that the input power supply voltage is +10%, -15% of the rated supply voltage
written on the rating label (+10% when the load is 100% in continuous operation).
If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the load is
100% in continuous operation) this may result in fire.

e

Mandatory

« Do not install in any location of high temperature, high
humidity, moisture condensation and freezing.

« Avoid locations where there is exposure to water and/or
where there may be large amounts of dust and metallic
fragments.

« Do not install the inverter where there are gases that
corrode metal or solvents that adversely affect plastic.

&H\
W

« Operate in areas where ambient temperature ranges from -10°C to 60°C.

200V class 0.4~45kW, 400V class 0.75~75kW: When installing the inverter where the ambient temperature will rise
above 40°C, remove the protective cover from the top cover. When
installing the inverter where the ambient temperature will rise above
50°C, remove the protective cover from the top of it and operate it at
a current lower than the rated one.

200V class 55~90kW, 400V class 90~630kW: When installing the inverter where the ambient temperature will rise
above 45°C, operate it at a current lower than the rated one.

5cm 5cm
°m ¢
Point of measurement of the
ambient temperature

//////

S
Q 3 Point of measurement of the
ambient temperature

Note: The inverter is a heat-emitting body. Make sure to provide proper space and ventilation when installing in cabinet.
When installing inside a cabinet, we recommend the removal of the protective cover.
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« Do not install in any location that is subject to large amounts of vibration.

Note: If the VF-PS1 Inverter is installed in a location that
is subject to vibration, anti-vibration measures are
required.

Please consult with your supplier about these
measures.

« If the VF-PS1 Inverter is installed near any of the equipment listed below, provide measures to insure against errors

in operation.

H How to install

Solenoids: Attach surge suppressor on coil.

Brakes: Attach surge suppressor on coil.

Magnetic contactors: Attach surge suppressor on coil.
Fluorescent lamps: Attach surge suppressor on coil.
Resistors: Place far away from VF-PS1 Inverter.

@ Danger

« Do not operate the inverter if it is damaged or any component is missing.
This can result in electric shock or fire. Call your local sales agency for repairs.

Prohibited
* Must be installed in non-inflammables such as metals.
The rear panel gets very hot. If installation is in an inflammable object, this can result in fire.
« Do not operate with the front panel cover removed.
0 This can result in electric shock.
» An emergency stop device must be installed that fits with system specifications. (e.g. shut off input
Mandatory power then engage mechanical brake)

Operation cannot be stopped immediately by the inverter alone, thus risking an accident or injury.
« All options used must be those specified by Toshiba.
The use of any other option may result in an accident.

A Caution

Mandatory

» The main unit must be installed on a base that can bear the unit's weight.
If the unit is installed on a base that cannot withstand that weight, the unit may fall resulting in injury.
« If braking is necessary (to hold motor shaft), install a mechanical brake.
The brake on the inverter will not function as a mechanical hold, and if used for that purpose, injury
may result.
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Install the inverter in a well-ventilated indoor place and mount it on a flat metal plate in portrait orientation.

If you are installing more than one inverter, the separation between inverters should be at least 5cm, and they should be
arranged in horizontal rows.

If the inverters are horizontally arranged with no space between them (side-by-side installation), remove of the
protective cover on top of the inverter. If the inverters are installed where the ambient temperature is above 45 or 50°C,
which depends on their capacities, the current needs to be lowered.

«Standard installation «Side-by-side installation

H3 cm or more
H1 cm or more *q

9%
2
L~
. T — T : . ——r :
5cm or more 5cm or more
H2 cm or more H3 cm or more ]
y v L )

*1 200V 0.4kW~15kW, 400V 0.75kW~18.5kW
*2 200V 18.5kW~45kW, 400V 22kW~75kW

H1(cm) H2(cm) H3(cm)
200V 90kW or smaller
400V 132kW or smaller 10 10 10
400V 160, 220kW 15 15 25
400V 250~315kW 20 15 25
400V 400, 500kW 30 25 25
400V 630kW 40 25 25

The space shown in the diagram is the minimum allowable clearance. Make the space on top and bottom as large as

possible to allow for air passage. For models designed for 200V-90kW and 400V-132kW motors or larger, leave a

space of 30cm or more above and below the inverter.

Note: Do not install in any location where there is high humidity or high temperatures and where there are large
amounts of dust and metallic fragments. If you are going to install the equipment in any area that presents a
potential problem, please consult with your supplier before doing so.

M Current reduction curve
Depending on the way in which the inverter is installed, the ambient temperature and the carrier frequency setting,
you may need to reduce the inverter’s continuous output current.
Reduction rates vary depending on the capacity of the inverter. The capacities shown in these diagrams are
capacities with the highest reduction rates. Refer to section 12, you can find 100 % value of output current there.
The VFPS1 has the function of adjusting the inverter's overload resistance automatically according to the ambient
temperature, as shown in the figure below. This function enhances the inverter’s overload resistance when the
ambient temperature is low. To use this function, set the parameter F 5 3 {to /.
If 53 !issetto I (default setting), protection will be provided by reducing the output current (approximate linear
reduction) in 12, “Specifications,” by adjusting the PWM carrier frequency or at the occurrence of the event shown in
the diagram below, which occurs first.

200V 0.4~15kW
400V 0.75~18.5kW

(See lines shown in - - - for 2.2kW) «Standard installation without top cover or side-
«Standard installation with top cover by-side installation without top cover
100% < S100% < .
g_ 0 RN Ambient g_ 0 AT Ambient
E 90% S temperature E 90% B e temperature
1) Se. 2 15} N
80% S < R 80% < s
s~ NS Jaoet @ }50°c
2 70% B R e . 2 70% o >
R T S }SOC 2 60%
o ] Feocc 5 }60°C
S 50% S 50% >
@ @
2 2
4kHz  8kHz  12kHz  16kHz 4kHz  8kHz  12kHz  16kHz
Carrier frequency (£ F) Carrier frequency (£ F)

*1: Itis current reductions curve, when setting a parameter # 5 3 { as 1.
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200V 18.5~45kW (See lines shown in - - - for 22kW)

400V 22~75kW

Ambient temperature
40°C "1

100% <

90%

50°C

80% T

70%

60%

| ——60°C

50%

Jua.1Ino IndjNo snonuRUOD

2.5kHz 4kHz 8kHz  12kHz

16kHz

Carrier frequency (L F)

200V 55kW or more

100%

90%

80%

I
I~

70%

60%

50%

40%

Jua.1in2 IndinNo snonuRuoy

25kHz 3kHz 4kHz  SkHz 6kHz T7kHz

Ambient temperature
40°C "1
[ 45°C
50°C
60°C
8kHz

Carrier frequency (I F)

400V 90~132kW
o 100%
S o [
ES 90% Ambient temperature
2 so% 40°C*1
c
[ %
o T0% 45°C
5 60% ~
= 0% 50°C
S 40%
g 60°C

25kHz3kHz 4kHz SkHz 6kHz T7kHz

8kHz

Carrier frequency (I F)

400V 160kW or more
100%

(@]
—]

% 90% Ambient temperature
3 oM *
2 s [~ 40°C *1
5 0% ™~ — 45°C

o /
o \
5 60% .
2 — 50°C
g 50% .
% 40% ——60°C
3

25kHz3kHz 4kHz SkHz 6kHz T7kHz

8kHz

Carrier frequency (I F)

*1: Itis current reductions curve, when setting a parameter F 5 3

{as {.

A-24



TOSHIBA

E6581386

H Calorific values of the inverter and the required ventilation

The energy loss when the inverter converts power from AC to DC and then back to AC is about 5%. In order to
suppress the rise in temperature inside the cabinet when this loss becomes heat loss, the interior of the cabinet must
be ventilated and cooled.

The amount of forced air-cooling ventilation required and the necessary heat exchange surface area when operating in
a sealed cabinet according to motor capacity are as follows.

. . Heat exchange surface area
Voltage Applicable Motor | Calorific values |Amount of forced air cooling| " 0 e i for sealed storage
| ventilation required N
class (kW (m*/min) cablget
(m°)
0.4 50 0.29 1.0
0.75 70 0.40 14
1.5 113 0.65 2.3
2.2 135 0.78 2.7
3.7 191 1.1 3.8
5.5 307 1.8 6.2
7.5 408 24 8.2
11 593 34 11.9
200V 15 692 4.0 13.9
18.5 800 4.6 16.0
22 865 5.0 17.3
30 1140 6.6 22.8
37 1340 7.7 26.8
45 1570 9.0 31.4
55 1720 9.9 34.4
75 2240 12.8 44.8
90 2700 15.4 54.0
0.75 57 0.33 1.2
1.5 82 0.47 1.7
2.2 112 0.64 2.3
3.7 136 0.78 2.8
5.5 262 1.5 5.3
7.5 328 1.9 6.6
11 448 2.6 9.0
15 577 3.3 11.6
18.5 682 3.9 13.7
22 720 4.2 14.4
30 980 5.6 19.6
37 1180 6.8 23.6
45 1360 7.8 27.2
400V 55 1560 9.0 31.2
75 2330 13.4 46.6
90 2410 13.8 48.2
110 2730 15.6 54.6
132 3200 18.3 64.0
160 3980 22.7 79.6
220 5404 30.8 108.1
250 6279 35.8 125.6
280 6743 38.4 134.9
315 7749 44.2 155.0
400 9433 53.8 188.7
500 11853 67.6 2371
630 14751 84.1 295.0

Note1: The heat loss for the optional external devices (input reactor, DC reactor, radio noise reduction filters, etc.) is
not included in the calorific values in the table. With the exception of inverters indented for motors with
capacities of 400kW and more, in which case the calorific value of the DC reactor is included.

Note2: Each calorific value in the table refers to the quantity of heat that an inverter produces when it is operated

continuously at the factory default [ F (carrier frequency) under a load factor of 100%.
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H Panel designing taking into consideration the effects of noise

The inverter generates high frequency noise. When designing the control panel setup, consideration must be given to

that noise. Examples of measures are given below.

» Wire so that the main circuit wires and the control circuit wires are separated. Do not place them in the same conduit,
do not run them parallel, and do not bundle them.

+ Provide shielding and twisted wire for control circuit wiring.

« Separate the input (power) and output (motor) wires of the main circuit. Do not place them in the same conduit, do
not run them parallel, and do not bundle them.

« Ground the inverter ground terminals ( J:-)-

« Install surge suppressor on any magnetic contactor and relay coils used around the inverter.

« Install noise filters if necessary.

H Installing more than one unit in a cabinet
If you are installing two or more inverters in one cabinet, pay attention to the following.

« Inverters may be installed side by side with each other with no space left between them.

* When installing inverters side by side, remove the protective cover on the top surface of each inverter.
The output current may need to be reduced, depending on the ambient temperature and the carrier frequency, so see
“How to install” in this section.

« Ensure a space of at least 20cm on the top and bottom of the inverters.

« Install an air deflecting plate so that the heat rising up from the inverter on the bottom does not affect the inverter on
the top.

Ventilation fan

[==2]

[€«—— Inverter

. | — Air deflecting plate

[<€<— Inverter
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2. Connection equipment

21

@ Danger

®

Disassembly
prohibited

» Never disassemble, modify or repair.
This can result in electric shock, fire and injury. For repairs, call your sales agency.

Prohibited

« Don't stick your fingers into openings such as cable wiring hole and cooling fan covers.
This can result in electric shock or other injury.

« Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires). This
can result in electric shock or fire.

« Do not allow water or any other fluid to come in contact with the inverter.
That may result in electric shock or fire.

A Caution

O

« Do not transport the inverter with its front door detached.
The covers may come off and the unit will drop out resulting in injury.

Prohibited
* Models (20kg or more in weight) designed for 200V-18.5kW or larger and 400V-22kW or larger
0 should be carried by at least two persons.
Carrying it alone could cause injury.
Mandatory

Cautions on wiring

<> Danger

O

* Never remove the front cover when power is on or open door if enclosed in a cabinet.
The unit contains many high voltage parts and contact with them will result in electric shock.

Prohibited
« Turn power on only after attaching the front cover or closing door if enclosed in a cabinet.
0 If power is turned on without the front cover attached or closing door if enclosed in a cabinet. This
can result in electric shock or other injury.
Mandatory | * Electrical construction work must be done by a qualified expert.

Connection of input power by someone who does not have that expert knowledge may result in fire
or electric shock.
« Connect output terminals (motor side) correctly.
If the phase sequence is incorrect, the motor will operate in reverse and that may result in injury.
» Wiring must be done after installation.
If wiring is done prior to installation that may result in injury or electric shock.
« The following steps must be performed before wiring.
(1) Shut off all input power.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltage (800 VDC or more), and check to make sure that the
voltage to the DC main circuits (between PA/+ and PC/-) is 45 V or less.
If these steps are not properly performed, the wiring will cause electric shock.
« Tighten the screws on the terminal board to specified torque.
If the screws are not tightened to the specified torque, it may lead to fire.

Be Grounded

« Ground must be connected securely.
If the ground is not securely connected, it could lead to electric shock or fire when a malfunction or
current leak occurs.
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/\ Caution

® « Do not attach devices with built-in capacitors (such as noise filters or surge absorber) to the output

(motor side) terminal.
This could cause a fire.

Prohibited

H Preventing radio noise
To prevent electrical interference such as radio noise, separately bundle wires to the main circuit's power terminals
(R/L1, S/L2, T/L3) and wires to the motor terminals (U/T1, V/T2, W/T3).

H Control and main power supply
The control power supply and the main circuit power supply for the VF-PS1 are the same. If a malfunction or trip
causes the main circuit to be shut off, control power will also be shut off.
If you want to keep the control circuit alive when the main circuit shuts off due to trouble or tripping, you use an
optional control power supply backup unit (CPS002Z).

H Wiring
» Because the space between the main circuit terminals is small use sleeved pressure terminals for the connections.
(stripped wires may be connected directly for 200V/18.5kW to 200V/45kW models and 400V/22kW to 400V/75kW
models). Connect the terminals so that adjacent terminals do not touch each other.
« For ground terminal G/E use wires of the size that is equivalent to or larger than those given in table below and
always ground the inverter.
Use as large and short a ground wire as possible and wire it as close as possible to the inverter.

Voltage class Applicable Motor Gro(t;\r:;\jllg? [VNVZ?;'ZE Grozj;i:z\)g“\\/‘v;rtz]sae
0.4~2.2 kW 14 25
3.7kW 12 4
5.5 kW 10 6
7.5 kW 10 10
11, 15 kW 10 16

200V 18.5, 22 kW 8 16
30 kW 6 25
37, 45 kW 6 35
55 kW 1/0 70
75 kW 1/0 95
90 kW 1/0 120
0.75~3.7kW 14 25
5.5 kW 12 25
7.5 kW 12 4
11 kW 10 6
15~18.5 kKW 10 10
22 kW 10 8
30 kW 10 16
37, 45 kW 8 16
55 kW 6 25

400V 75 kW 6 35
90 kW 2 70
110 kW 2 95
132 kKW 1 95
160 kW 1 120
220~250 kW 2/0 150
280~315 kW 3/0 120x2
400 kW 4/0 150%x2
500 kW 250MCM 150x2
600 kW 350MCM 185%x2

Note1: The recommended cable size is that of the cable (e.g. 600V class, HIV cable) with continuous maximum
permissible temperature of 75°C. The ambient temperature is assumed to be 50°C or below for 200V-45kW or
less models and 400V-75kW or less models, or 45°C for 200V-55kW or more models and 400V-90kW or

more models. (The interconnect cable length is assumed to be 30m or less.)
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2.2

* Refer to the table in Section 10.1 for wire sizes.

« The length of the main circuit wire in Section 10.1 should be no longer than 30m. If the wire is longer than 30m, the
wire size (diameter) must be increased.

« Tighten the screws on the terminal board to specified torque.

Recommended tightening torque for screws on
the terminal board
N-m Ib-ins

M3 0.6 53

M4 1.4 12.4

M5 3.0 26.6

M6 54 47.8

M8 12.0 106

M10 24.0 212

M12 41.0 360

Standard connections

@ Danger

O

« Do not connect input power to the output (motor side) terminals (U/T1, V/T2, W/T3).
Connecting input power to the output could destroy the inverter or cause a fire.

« Do not connect a regenerative braking resistor to any DC terminal (between PA/+ and PC/-, or
between PO and PC/-).
If a braking resistor is connected by mistake, it may overheat extremely and cause a fire.
Connect resistors as directed in the instructions for Section 5.19.

Prohibited | « within 15 minutes after turning off input power, do not touch wires of devices (MCCB) connected to
the input side of the inverter.
That could result in electric shock.
« Ground must be connected securely.
If the ground is not securely connected, it could lead to electric shock or fire when a malfunction or
current leak occurs.
Be Grounded
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[Standard connection diagram — sink logic]
The figure below shows an example of typical wiring in the main circuit 200V 0.4-45kW/400V 0.75-75kW inverter.

Main circuit power source
200V class:
0.4~45kW Three-phase 200~240V-50/60Hz H

400V class:
0.75~75kW Three-phase 380~480V-50/60Hz

MCCB
XS' L2 Main
1T/L3 filter circuit
e
Forward run signal
Reverse run signal |9
Reset g
Preset speed 1 :w;
Preset speed 2 g
Preset speed 3 @
"9 [ Control Common
circuit P24/PLC
o-1ma 10 PWR
SW2 OuUTH1
From (a) ---

T Voltage signal:-10~+10V

Voltage signal:0~10V
or current signal:4 (0)~20mA

-{a)

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

*

: The inverter is shipped with the terminals PO and PA/+ shorted with a bar (200V-45kW or smaller, 400V-75kW or smaller).
Remove this shorting bar when installing a DC reactor (DCL).

*2: The DC reactor is built in for models 200V-11kW~45kW and 400V-18.5kW~75kW.

*3: The noise filter is built in for models 200V-45kW or smaller and all of 400V.

*4: External braking resistor (option). Dynamic braking drive circuit built-in (GTR7) as standard for models 220kW or smaller.

*5: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*6: If you want to use a DC power supply to operate the inverter (200V: 18.5kW or more, 400V: 22kW or more), be sure to
contact your supplier customer support center, because an inrush current limiting circuit is required in such a case.

*7: = Refer to Section 2.3.2 for chip switch functions.

*8: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

*9: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS0022Z) is required. In such a case, the backup device is used at the same time with
the internal power supply of the inverter.
The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter £ & 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.22.

*10: For PWR connection conforming to safety standards, refer to Section 9.3.
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[Standard connection diagram - sink logic]
The figure below shows an example of typical wiring in the main circuit 200V 55- 90kW/400V 90-400kW inverter.

Main circuit power source *2 +DC -DC O H

200V class: Y : T @ 7 6
55~90kW Three-phase 200~240V-50/60Hz

400V class:

90, 110kW  Three-phase 380~480V-50/60Hz
132~400kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

MCCB1

- 4
o - Noise
filter

Main
circuit

-
(e.e]
MCCB2
400/200V
T .
(400V class only) Forward run signal
CP Reverse run signal

Reset

Preset speed 1
Preset speed 2
Preset speed 3
Common

sbumes ynejeq

"
D—s

Control power supply
backup (Option) *10

b-contact of
overload relay

T Voltage signal:-10~+10V
~(a)
¢ Voltage signal:0~10V
@ or current signal:4 (0)~20mA
A,
—Y
Ammeter or voltmeter External potentiometer

(or voltage signal between RR/S4 and CCA:0~10V)

*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

*4: The noise filter is built in for models all of 400V.

*5: For models 200V-90kW and 400V-132kW or larger, three-phase power input is necessary to drive the fan if you want to use
a DC power supply.

*6: Every 200V model of any capacity and every 400V model with a capacity of 220kW or less come with dynamic braking unit
drive circuits (GTR?7) built into them as standard equipment, so if your inverter is among these models, connect an external
braking resistor (optional) alone.

*7: If you are using a 400V/250kW model or larger, use a braking unit (optional) and an external braking resistor (optional) in combination.

*8: = Refer to Section 2.3.2 for switch functions.

*9: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

*10: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter £ 5 % 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.22.

*11: For models 200V-55~90kW and 400V-90~315kW.

*12: For models 400V-400kW.

*13: For PWR connection conforming to safety standards, refer to Section 9.3.
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[Standard connection diagram - sink logic]
The figure below shows an example of typical wiring in the main circuit 400V 500-630kW inverter.

*1:
*2:
*3:
*4:
*5:
*6:
*7:

*9:

Main circuit power source
500~630kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

MCCB MC
o
)
Main
e ® R/L12 circuit
S/L22
3 T/L32
e
’ = [+
MCCB2 RO
---- ©
R G 0=
H
H 1 transformer 01
i (400V class only) Forward run signal
i cP #Reverse run signal |9
i PReset °c:>
: Preset speed 1 :w;
i G RUN Preset speed 2 =
i__‘ . ’:]j I+3U 4 (P;reset speed 3 G
ommon
JE— -

Control power supply
backup (Option) *8

*8 | Control
cireuit | po4/pLCo)

6 01mA

b-contact of
overload relay é

T Voltage signal:-10~+10V

+(a)

Voltage signal:0~10V
or current signal:4 (0)~20mA

-(a)

-
Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

Be sure to connect the DC reactor.

To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

Three-phase power input is necessary to drive the fan if you want to use a DC power supply.

Use a braking unit (optional) and an external braking resistor (optional) in combination.

= Refer to Section 2.3.2 for switch functions.

The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.

= For details refer to Section 2.3.2.

: To supply control power from an external power supply for backing up the control power supplied from the inverter, an

optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

To back up control power, set the parameter £ & 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.22.

For PWR connection conforming to safety standards, refer to Section 9.3.
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 200V 0.4-45kW/400V 0.75-75kW inverter.

*
=

*2:
*3:
*4:
*5:
*6:

*7:
*8:

Main circuit power source
200V class:
0.4~45kW Three-phase 200~240V-50/60Hz

400V class:
0.75~75kW Three-phase 380~480V-50/60Hz

V,’.
PC/-
MCCB
XS/LZ Main
X‘m_s filter circuit
%e
Forward run signal o
—= Reverse run signal %
—=& Reset =)
—¢ Preset speed 1 8
. |: —9 Preset speed 2 El
9 —9 Preset speed 3 ¢
9 Control
circuit |pog/pLc O
0-1mA @
From (a) -

T Voltage signal:-10~+10V

Voltage signal:0~10V
or current signal:4 (0)~20mA

-(a)

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

: The inverter is shipped with the terminals PO and PA/+ shorted with a bar (200V-45kW or smaller, 400V-75kW or smaller).

Remove this shorting bar when installing a DC reactor (DCL).

The DC reactor is built in for models 200V-11kW~45kW and 400V-18.5kW~75kW.

The noise filter is built in for models 200V-45kW or smaller and all of 400V.

External braking resistor (option). Dynamic braking drive circuit built-in (GTR7) as standard for models 220kW or smaller.
To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

If you want to use a DC power supply to operate the inverter (200V: 18.5kW or more, 400V: 22kW or more), be sure to
contact your supplier customer support center, because an inrush current limiting circuit is required in such a case.

= Refer to Section 2.3.2 for chip switch functions.

The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.

= For details refer to Section 2.3.2.

: To supply control power from an external power supply for backing up the control power supplied from the inverter, an

optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

The optional control power backup unit can be used with both 200V and 400V models.

To back up control power, set the parameter £ 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.22.

*10: For PWR connection conforming to safety standards, refer to Section 9.3.
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 200V 55, 90kW/400V 90-400kW inverter.

*1:
*2:
*3:

*4:
*5:

*
(=]

*7:
*8:
*9:

Main circuit power source *2 +DC -DC: O H
200V class: 1 T “7 @ 7o e
55~90kW Three-phase 200~240V-50/60Hz . H

400V class:
90, 110kW  Three-phase 380~480V-50/60Hz

132~400kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz PC/-
MCCBA1
V 7 *4 .
o - Noise Main
filter circuit
o
[
MCCB2

i 400/200V TO._|
! T+ transformer
i (400V class only) Forward run signal o
: cP Reverse run signal |8,
i J Reset =
: F Bs Preset speed 1 8
: (v v Preset speed 2 El
[y I +SU >4 Preset speed 3 ¢

Control power supply
backup (Option) *10

*10 [ cControl | P24 PLC 7
circuit_|13pwR & @

b-contact of

0-1mA

T Voltage signal:-10~+10V

or current signal:4 (0)~20mA

T Voltage signal:0~10V
=E)

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

Be sure to connect the DC reactor.

To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

The noise filter is built in for models all of 400V.

For models 200V-75kW and 400V-110kW or larger, three-phase power input is necessary to drive the fan if you want to use
a DC power supply.

: Every 200V model of any capacity and every 400V model with a capacity of 160kW or less come with dynamic braking unit

drive circuits (GTR7) built into them as standard equipment, so if your inverter is among these models, connect an external
braking resistor (optional) alone.

If you are using a 400V/250kW model or larger, use a braking unit (optional) and an external braking resistor (optional) in combination.
= Refer to Section 2.3.2 for switch functions.

The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.

= For details refer to Section 2.3.2.

*10: To supply control power from an external power supply for backing up the control power supplied from the inverter, an

optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

The optional control power backup unit can be used with both 200V and 400V models.

To back up control power, set the parameter £ & 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.22.

*11: For models 200V-55~90kW and 400V-90~315kW.
*12: For models 400V-400kW.
*13: For PWR connection conforming to safety standards, refer to Section 9.3.
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 400V 500-630kW inverter.

Main circuit power source
500~630kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

MCCB1 MC
]
- Main
d R/L12) circuit
S/L22
2 T/L32
©
e
’ = [
MCCB2 RO
---- ©
T 5>S0.
| 400/200V TO
H T+ transformer ©
i (400V class only) = — Forward run signal
i HH o
H cP RO —eReverse run signal %
H RES © —eReset =4
H RUN S10 —ePreset speed 1 8
H (i L S20 —ePreset speed 2 2
L +SU {>|—§— S30 —¢Preset speed 3 @
| X cco
L
Control power supply *8 [ Control | P24/PLCOS:
backup (Option) *8 circuit |+ pyi
b-contactof i L urge .
overload relay éRs suppreor 6 0-1mA OuUTH1
1ol
On  OFF

T Voltage signal:-10~+10V

Voltage signal:0~10V
or current signal:4 (0)~20mA

-{a)

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

*4: Three-phase power input is necessary to drive the fan if you want to use a DC power supply.

*5: Use a braking unit (optional) and an external braking resistor (optional) in combination.

*6: Refer to Section 2.3.2 for switch functions.

*7: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings. For details

refer to Section 2.3.2.

To supply control power from an external power supply for backing up the control power supplied from the inverter, an

optional control power backup device (CPS002Z2) is required. In such a case, the backup device is used at the same time

with the internal power supply of the inverter.

To back up control power, set the parameter £ & 4 7 (Control power supply backup option failure monitoring) properly.

For more information, refer to 6.33.22.

*9: For PWR connection conforming to safety standards, refer to Section 9.3.

*
©
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Description of terminals

2.3.1 Main_circuit terminals

This diagram shows an example of wiring of the main circuit. Use options if necessary.

H Power supply and motor connections

Power supply

118

F-PS1
Connect the motor

cables to U/T1, V/T2
and W/T3.

i

i Connect the power
; cables toRL1, S/L2,
; and T/L3.
i
i
i
i

Motor

No-fuse
breaker

H Connection with peripheral equipment

No-fuse Magnetic Input AC radio noise
breaker contactor reactor

Power
supply

H Main circuit

High-attenuation

Surge
suppressing filter

reduction filter

Motor

Inverter

Zero-phase
reactor

Simplified

radio noise

filter

Note: Connect a braking unit between
the terminals PA/+ and PC/-, if
necessary.

DC reactor

Braking resistor [Note]

Terminal symbol

Terminal function

Grounding terminal for inverter casing

R/L1, S/L2, TIL3
(R/L1.1, 8/L2.1, T/L3.1,
R/L1.2,8/L2.2, TIL3.2)
*1

Power input terminal
200V class:
0.4~90kW  Three-phase 200~240V-50/60Hz

400V class:
0.75~110kW Three-phase 380~480V-50/60Hz
132~630kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

U/T1, VIT2, W/T3

Connect to a (3-phase induction) motor.

Connect a braking resistor.

:::/;‘PE?Q Change the parameters P&, F b~ and P& L F if necessary.
| 250kW models and larger are not equipped with terminal PB.

This is a negative potential terminal in the internal DC main circuit. DC power supply can be input

PC/- across the PA/+ terminals (positive potential). (For 200V-18.5kW or more models, and 400V-22kW
or more models, an optional circuit is needed to suppress a rush current.)
Terminals for connecting a DC reactor (DCL: optional external device). Shorted by a short bar when

PO, PA/+ shipped from the factory (200V: 45kW or smaller, 400V: 75kW or smaller). Before installing DCL,
remove the short bar. (The rating of 400V-500kW and 630 kW have the double terminals of PO.)
200V class: 90kW 400V class:132kW~630kW

RO, SO, TO Inverter’'s cooling fan power input terminals. When using a DC power supply, connect three-phase

power cables. When using DC power for the main circuit, be sure to connect a three-phase power
supply to these terminals.

*1: Value in () 400V-500,

630kW.

*2: Value in (') 200V-55kW or larger, 400V-90~220kW.
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2.3.2 Control circuit terminal block

The control circuit terminal block is common to all equipment.

Sink logic
(VFPS1 —sebbr-WIN)

SOURCE |

INT/PLC : PLC|

Source logic
(VFPS 1 -eee-WP)

SOURCE |

SINK

[ '< M
[ O 10V FI

SW1

fh['vf -1mA

SINK

+ I
INT/PLC|PLC: INT \ u

RR/S4
[_PP [RRIS4ICCA] VIl [RX [FM [AM I:I:I
FLA[FLB! FL @@H@@]@H@@
OouT1
PULS LO

Sw1

2 S3 RES
P\NR cCcl |

(==

—

\ PWR-P24/PLC Shorting bar

= How to set input terminal function, refer to section 7.

Terminal | Input/ Function (Sink logic) Function (Source logic) Electrical specifications
symbol_|output VFPS1-****-WN VFPS1-****-WP P
Shorting across F-CC causes forward Shorting across F-P24/PLC causes oltage free contact
E Inout rotation; open causes deceleration forward rotation; open causes input
P stop. (Across PWR-P24/PLC is short deceleration stop. (Across PWR- 24VchonrIess AAAAA
state.) P24/PLC is short state.) ALan current signal ’
Shor'ting across R-CC causes reverse Shorting across R-P24/PLC causes Choose low curreﬁt
R Input rotation; open causes deceleration reverse rotation; open causes ! contacts to avoid
= | stop. (Across PWR-P24/PLC is short deceleration stop. (Across PWR- i poor attaching.
£ | state.) P24/PLC is short state.) K -
c . X Shorting and then opening RES- *Sink/source selectable
?,_1. Shorting and then opening RE.S cC P24/PLC cancels the status held by an with SW1
5| cancels the status held by an inverter | . : N ink i
S . ) ) inverter protective function. When the Sink input
RES | Input | | protective function. When the inverter . : X . ON:Less than DC10V
3 | is operating normally, shorting and then inverter is operating normally, shorting :
‘8' opening RES-CC rc;duces no effect and then opening RES-P24/PLC OFF:DC16V or more
g pening P " | produces no effect. Source input
3 ON:DC11V or more
s1 Input B | Shorting across S1-CC causes preset | Shorting across $1-P24/PLC causes OFF:Less than DC5V
o | speed operation. preset speed operation.
§ Note:
s2 Inout § Shorting across S2-CC causes preset | Shorting across S2-P24/PLC causes Even when an
P g speed operation. preset speed operation. external power supply
2 is used (in sink logic
Shorting across S3-CC causes preset | Shorting across S3-P24/PLC causes mode, LE. when SINK
S3 Input ; : (PLC) is selected
speed operation. preset speed operation.
connect the reference
SW3: When SW3 is in the S4 position, | SW3: When SW3 is in the S4 position, siodt:nf:lzlblzldfreon(:\t/he
RR/S4| Input S4 and CC are shorted and preset S4 and P24/PLC are shorted and preset ower supply to the
L L p pply
speed operation is selected. speed operation is selected. CC terminal.
SW1=SINK (INT): Sink logic (When the SW1=SINK (PLC): Sink logic (When an SW1=SOURCE (INT/PLC):
internal 24V power supply is used) external 24V power supply is used) Source logic (When the internal 24V
power supply or an external 24V power
If SW1 is setto 1 If SW1 is set to 2 supply is used)
P24/PLC P24/PLC If SW1is setto 3
4 SOURCE SOURCE
graee |
cc
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Terminal Input/ Function (Sink Source logic) Elé(.:tnc.al Inverter internal circuits
symbol output specifications
If P24/PLC and PWR are short-circuited, the
motor is put into a standby state. And if the
circuit between them is opened, the motor
coasts and stops. These terminals can be used SRee}gzrdLefsssv?lathe
PWR Input for interlock. ON: DgC17V or more
*2 This terminal is not a multifunction OFl.:' Less than DC2V
programmable input terminal. It is a terminal (OFF' Coast stop)
with the power removal function that complies :
with SIL Il of the safety standard IEC61508 and
the requirements for category 3 of EN954-1.
24Vdc power output (when SW1 is in any
Output | position other than PLC) 24Vdc-200mA
P24/ 24V internal output terminal
PLC If SW1 is turned to the PLC position, this
Input terminal can be used as a common terminal -
when an external power supply is used.
Common | Digital signal equipotential (0V) terminal for the
CC *1 | toinput/ | control circuit and equipotential (OV) terminal -
output | for an optional control power supply backup.
10Vdc
PP Output | Analog input setting power output (Permissible load
current:10mAdc)
SWa3: Multifunction programmable analog input
terminal when SW3 is in the RR position. 10vde
RR/S4 Input N X .
Standard default setting:0~10Vdc input and (Internal impedance:30 kQ)
0~60Hz frequency.
Multifunction programmable analog input. 10Vde S
Standard default setting: 0~10Vdc input and . . 15k
(Internal impedance:30 kQ)
Vi1 Input 0~60Hz frequency. v
This terminal can also be used as a 4-20mAdc 15k
) . X 4~20mA
(0-20mAdc) input terminal, if the parameter (Internal impedance:24202)
F {08 setto {. p )
P15
Multifunction programmable analog.input. 10vde 156
:0~+ .
RX Input gﬁi%%aﬁg gzgauu;tni;ttlng.o +10Vdc input and (Internal impedance:22 kQ) -
1mA full-scale DC
ammeter (Allowable load
resistance 7.5kQ or
Multifunction programmable analog output. less) or 7.5Vdc-1mA full-
Standard default setting: output frequency scale DC voltmeter
Use this terminal to connect a 1mAdc full-scale 0-10V full-scale DC
FM Output | ammeter. This terminal can also be used as a 0- voltmeter (Allowable
10V (F 58 {=0) or 0-20mA terminal load resistance 500Q or
(FRE (= 1) ifthe SW2 switch is set to 0- more)/0-20mA (4-20mA)
10V/0-20mA side. Full-scale DC ammeter
voltmeter (Allowable
load resistance 500Q or
less)
Multifunction programmable analog output. 1mA full-scale DC
Standard default setting: output current ammeter ammeter
A . g: outp (Allowable load 4.7k
AM Output | Use this terminal to connect a 1mAdc full-scale ist 75kQ
ammeter or 7.5Vdc (10Vdc)-1mA full-scale lessror 2 e A T
voltmeter. ess) or 7.5Vdc-1mA full-
scale DC voltmeter
Multifunction programmable open collector -
output. The default setting is to output a signal
OUTH when output low speed threshold has been
reached. Depending on the SW4 setting,
pulses are output with frequencies of 1.00kHz Open collector output
to 43.20kHz. Standard default setting:3.84kHz 24Vdc-50mA
Output | Multifunction programmable open collector
output. By default, it is set to output a signal *Sink logic/source
ouT2 S . ] " ;
indicating the completion of acceleration or logic switchable
deceleration.
Digital output signal equipotential (0V) terminal
NO for the control circuit. It is isolated from the CC
terminal.
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Terminal Input/
symbol output
CCA Common

Function (Sink Source logic) spE::?fli:zt::t::Jns Inverter internal circuits

Analog input/output signal equipotential (0V)

* to input/ N o= - _
1 output terminal for the control circuit.
P24
. o, + 1
DC power input terminal for operating the Voltage:24Vdc10% =
- Use a power supply
+SU Input control circuit. Connect a control power backup ; N
with a current rating of CC

device (optional) between +SU and CC. 1.05A or more.

Relay contact output. Contact rating 250Vac-2A
FLA Used to detect the activation of the inverter's 30Vdc-1A
FLB Output | protective function. Contact across FLA-FLC is :at resistance load
FLC closed and FLB-FLC is opened during 250Vac-1A

protection function operation. :cos¢=0.4

*1: Although the CC terminal and the CCA terminal are not insulated, they should be used separately, one for the logic circuit and 2
the other for the analog circuit

*2: The PWR terminal is not the same as the ST (standby signal input) terminal provided for conventional models. To use the ST
function, assign it to a multifunction terminal (F, R, RES or S1 to S4) that is not currently in use.
Example: When assigning the ST function to the S3 terminal,
Set £ ! ! to {J (to cancel its factory default setting: & = ST always active), and
Set £ { ! 7to & (to assign the ST function to the S3 terminal).
These settings put the motor into a standby state if S3 and CC are short-circuited, or coast and stop the motor if the
circuit between S3 and CC is opened.
= For PWR connection conforming to safety standards, refer to Section 9.3.

Default setting
SW SW settings (Settings marked Function
with e)
SOURCE| SINK . Setting for using the inverter’s internal power supply in sink logic
INT/PLC (-WN) mode
SWA SOURCE| SINK Setting for using the inverter’s external power supply in sink logic
INT/PLC mode
SOURCE SINK .
i Setting for operating the inverter in source logic mode
INTIPLC [PLC] INT (wp) g for operating 9
o0-10v FM ) ‘ )
0-20mA __ 0-1mA Setting for using the analog output terminal FM to output current
L]
Sw2 ooy FM Setting for using the analog output terminal FM to output current
0-20mA ___ 0-1mA of 0-10V or 0-20mA (4-20mA)
D:l 0-10V (F & F {=0)or0-20mA (F 55 {= !) can be selected by
changing parameter settings.
RR/S4
S4 RR Setting for using the input terminal RR/S4 as an analog input
(]
EI:' terminal (0-10Vdc)
Sw3 RR/S4
S4 RR Setting for using the input terminal RR/S4 as a contact input
OUT1 Setting for using the output terminal OUT1 as a logic output
PULS LO terminal
(]
When turning the switch to this position, always set the parameter
Swa FEE 5 to [ (logic output).
OUT1 Setting for using the output terminal OUT1 as a pulse output
PULS Lo terminal
When turning the switch to this position, always set the parameter
FEE 5 to ! (pulse output).
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B Sink logic/source logic (When inverter's internal power supply is used)
Current flowing out turns control input terminals on. These are called sink logic terminals.
The method generally used in Europe is source logic in which current flowing into the input terminal turns it on.
Sink logic terminals and source logic terminals are sometimes referred to as negative logic terminals and positive logic

terminals, respectively.

Each logic is supplied with power from either the inverter's internal power supply or an external power supply, and its
connections vary depending on the power supply used. Note that the PWR terminal is designed for safety purposes to
work always in source logic mode, regardless of the setting of SW1.

<Examples of connections when the inverter's internal power supply is used>

SINK

) -

SWA1

Sink logic

24V

Output F

—

Common | CC

24Vpe
Common |PUPLC

Input OuT1

CC

Input

'Output

Programmable Inverter
controller

Inverter

o P24/PLC

SOURCE]

INT/PLC “

SWi1

Source logic

24Vpe
lCommon [ppL Input
Output |F
24V Output
P24/PLC
| NO
Ij Input ouT1
Common CCl

Programmable Inverter
controller

Inverter
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H Sink logic/source logic (When an external power supply is used)

The P24/PLC terminal is used to connect to an external power supply or to insulate a terminal from other input or
output terminals. Use the slide switch SW1 to switch between sink logic and source logic configurations. Note that the
PWR terminal is designed for safety purposes to work always in source logic mode, regardless of the setting of SW1.
<Examples of connections when an external power supply is used>

SINK SOURCE |
PLC INT/PLC “
SW1 SwWi1
"24Vo. : " 24V 00
Common |P24/PLC Input Input
Output
ICommon
24V, | 24V,
o= Output oc Output
[Common | NO
Input OouT1
Input ouT1
[Common [ NO
Programmable Inverter Programmable Inverter
controller controller
External 24V External 24V
power suppl power supply
ov +24V ov +24V

Note: Be sure to connect the 0V terminal on the external power supply to the CC
terminal on the inverter.

*When OUT1 is used as a pulse output terminal (when SW4 is in the PULS position), the circuit
shown below is always formed regardless of the logic selected (sink or source) and the power
supply used (internal or extemal power supply).

P24

OUT1 Sw4 PULS
cc
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2.3.3 Serial RS485 communication connector
The VF-PS1 is equipped with two connectors: a two-wire RS485 connector (on the operation panel) and a four-wire
RS485 connector. The two wire RS485 connector is used to connect an external option (such as remote keypad or
computer) to the inverter. To connect to a network, use the four-wire RS485 connector, following the instructions

below.
D Ly
[ 2 / i cati
K@y 2-wire RS485 communication
4-wire RS485 communication
2-wire RS485 4-wire RS485
Signal Pin Description Signal Pin Description
name [ number name | number
DA 4 Same phase data RXA 4 Same phase reception data (positive line)
DB 5 Anti-phase data RXB 5 Anti-phase reception data (positive line)
SG 8 Ground line of signal data TXA 3 Same phase transmitting data (positive line)
This table shows signal line of inverter side. TXB 6 Anti-phase transmitting data (positive line)
* Never use pin-1, 2, 3, 6 and 7. SG 2,8 Ground line of signal data

This table shows signal line of inverter side.
(Example: RXA signal is received by inverter.)
* Never use pin-1 (P24) and pin-7 (P11).

M Connecting diagram for 4-wire RS485 communication

cross each other straight straight
Upper computer or
VF-PS1 (master) PS1 (slave) PS1 (slave) PS1 (slave)

Di RXA RXA RXA RXA
RXB RXB RXB RXB :D
TXA TXA TXA TXA
TXB TXB TXB TXB :‘D

SG ¢ 7 SG L 7 SG SG
I : fon
1000 “tiaw

M Note

* Separate the communication line and the main circuit wiring by 20cm or more.

* Never use pin-1 (P24) and pin-7 (P11).

* Connect RXA and RXB, between TXA and TXB using twisted pair cable.

* Connect terminating resistances at both ends of a transmission line.

*When using 2-wire type, short RXB to TXB and RXA to TXA.
When connecting a communications device via the two-wire connector, carefully read the precautions for use in the
operating manual for the communications device.

*When connecting the VF-PS1 to other inverters, you do not need to connect the master receive lines (pins 4 and 5)
or the slave send lines (pins 3 and 6).
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3. Operatio

This section explains the basics of operation of the inverter.

Check the following again before starting operation.
1) Are all wires and cables connected correctly?
2) Does the supply voltage agree with the rated input voltage?

@ Danger

O

Prohibited

« Do not touch inverter terminals when electrical power is applied to the inverter even if the motor is
stopped.
Touching the inverter terminals while power is connected to it may result in electric shock.

+ Do not touch switches when the hands are wet and do not try to clean the inverter with a damp
cloth.
Such practices may result in electric shock.

« Do not go near the motor in alarm-stop status when the retry function is selected.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the motor
unexpectedly restarts.

« Turn power on only after attaching the front cover or closing door if enclosed in a cabinet.
If power is turned on without the front cover attached or closing door may result in electric shock or
other injury.

« If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately turn
power off.

Mandatory If the equipment is continued in operation in such a state, the result may be fire. Call your local
sales agency for repairs.
« Always turn power off if the inverter is not used for long periods of time.
« Do not turn on the power before attaching the front cover.
When enclosed inside a cabinet and using with the front cover removed, always close the cabinet
doors first and then turn power on. If the power is turned on with the front cover or with the cabinet
doors open, it may result in electric shock.
« Make sure that operation signals are off before resetting the inverter after malfunction.
If the inverter is reset before turning off the operating signal, the motor may restart suddenly
causing injury.
A Caution
« Do not touch heat radiating fins or discharge resistors.
These devices are hot, and you'll get burned if you touch them.
Prohibited
contact
« Observe all permissible operating ranges of motors and mechanical equipment. (Refer to the
® motor's instruction manual.)
Not observing these ranges may result in injury.
Prohibited
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31 Setting/monitor modes

The VF-PS1 has the following three setting/monitor modes.

(Standard monitor modeJ The standard inverter mode. This mode is enabled
when inverter power goes on.

{ This mode is for monitoring the output frequency and setting the frequency reference value. If also
displays information about status alarms during running and trips.
« Setting frequency reference values = Refer to Section 3.2.2.
« Status alarm
If there is an error in the inverter, the alarm signal and the frequency will flash alternately in
the LED display.
£ : When a current flows at or higher than the overcurrent stall prevention level.
F': When a voltage is generated at or higher than the over voltage stall prevention level.
3 : When the cumulative amount of overload reaches 50% or more of the overload trip
value.

.

g

: When temperature inside the inverter rises above overheating protection alarm level
(about 95°C)

[Setting monitor mode) The mode for setting inverter parameters.
= How to set parameters, refer to Section 4. 1.

This mode is divided into two modes according to the parameter readout mode
selected.

Quick mode :Eight frequently used basic parameters are just
displayed.
The maximum 32 parameters that you select by
yourselves are displayed.

Standard setting mode :Both basic and extended all parameters are displayed.

( Status monitor modeJ The mode for monitoring all inverter status.

Allows monitoring of set frequencies, output current/voltage and terminal
information.

= Refer to Section 8.

Pressing the key will move the inverter through each of the modes.

Il
o e
Standard monitor mode
d on)

(when the power is turne

- __rC [}
) [} 1000
de

Monitoring of Status monitor mode Setting moni
. | A How to search and set
operation status SN
Refer to NS ~ N parameters
= ) e (0DE] N = Refer to Section 4.1.
Section 8.1. v !
e i pmmmm e m e
! £ !
H Li.Le !
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3.2

Simplified operation of the VF-PS1

On of three operation modes can be selected: terminal board operation, operation panel and combination of both.
= For other operation modes, refer to Section 5.5.

(Terminal board mode] :Operation by means of external signals

(Operation panel mode J :Operation by pressing keys on the operation panel

(Operation panel + terminal board mode J :Frequency, start/stop signals can be

sent individually from the operating panel and terminal board.

3.2.1 Terminal board operation

In this mode, the motor is started or stopped according to the ON/OFF signal to input terminals (such as the S3

terminal and the F terminal). Also, the frequency is set according to the potentiometer/voltage/current signals to analog 3
input terminals (such as the RR/S4 terminal, VI/Il terminal and RX terminal).
= For more details, refer to Section 7.

B Example of standard connection

MCCB

—

Power —¢
supply  ——3¢

ON:Forward run, OFF:Deceleration stop
ON:Reverse run, OFF:Deceleration stop

Stand-by:ON:Stand-by, OFF:Coast stop
(The standby signal input
function can be assigned to
the S3 terminal by setting the
parameter AL{4 to 5.)

Voltage signal:-10~+10Vdc

Voltage signal:0~10Vdc
or current signal:4(0)~20mAdc

External potentiometer (or voltage signal RR/S4-CCA:0 to 10V)

B Run/Deceleration stop [Selecting a command mode for basic parameters [ /75 d={ (standard default setting)

EI and are connected: Forward run

" %For coast stop
EI and are disconnected: Deceleration stop ;  Open the connection between S3and CC
when stopping the motor in the state
. : i left. The monitor on the inverter
(When terminals and|p24/PLc| are electrically connected) described at
at this time will display {7 F F .
Coast stop
. Motor
—— Deceleration : speed \L
Frequency \<
F-CcC ,— ON
- | —
F-CcC N s3-cC OoN
: — OFF : s
S3CC | ON
— OFF
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H Frequency setting
1) Setting the frequency using potentiometer
*Potentiometer
PP The operation frequency by potentiometer (1~10kQ- 1/4W ) for setting
MAX = Refer to Section 7.3 for details of adiustment.
Fr n in
RR/s4| ‘Freduency setlings 60tz
With potentiometer

MIN Frequency

CCA o

MIN MAX
[Parameter setting]
|Set the “basic parameter frequency setting mode selection 1” parameter F /7 5 = to 2. |
(There is no need to set this parameter before the first use after purchase.)

N

)

Setting the frequency using input voltage (0~10V)

*\oltage signal

Voltage signal (0~10V) for setting the operation frequency
+ RR/S4 = Refer to Section 7.3 for details of adjustment.
:Voltage signal 0-10Vdc 60Hz [~~"~"""""""mmm 2 g
|
- |
CCA Frequency] 1
i
|
0 |
0Vdc 10Vdc

[Parameter setting]

|Set the “basic parameter frequency setting mode selection 1" parameter = /7 J o to 2.

(There is no need to set this parameter before the first use after purchase.)

3) Setting the frequency using current input (4(0)~20mA)

*Current signal
Current signal (4(0)~20mA) for setting the operation frequency
+ Vil = Refer to Section 7.3 for details of adjustment.

:Current signal 4(0)-20mAdc

60Hz
- CCA

Frequency

4mAdc 20mAdc
[Parameter setting]

Set the “extended parameter analog input VI/II voltage/current switching”
parameter 114 to {.

In addition, set the “basic parameter frequency setting mode selection 1” parameter
o oo to ]
r e (.
To bring the operation frequency to OHz at an input current of 4mA, set the “VI/VII input
point setting 1” parameter = 2'{J {to 2 5.
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4) Setting the frequency using input voltage (0~10Vdc)

*Voltage signal
Voltage signal (0~10V) for setting the operation frequency

= Refer to Section 7.3 for details of adjustment.
+ Vi !
:‘Voltage signal 0-10Vdc 60Hz
- CCA Frequency
0
0Vvdc 10Vvdc

[Parameter setting]

Set the “extended parameter analog input VI/II voltage/current switching”
parameter F 1 o to {.

In addition, set the “basic parameter frequency setting mode selection 1” parameter
. |F {0 to I (default setting).

5) Setting the frequency using input voltage (0~+10Vdc)
The direction can be changed by switching between positive and negative signals.

*Voltage signal
Voltage signal (0~+10V) for setting the operation frequency
= Refer to Section 7.3 for details of adjustment.

:Voltage signal 0-+10Vdc

Forward run 60Hz

- CCA

-10Vde

+10Vdc
Reverse run

60Hz

[Parameter setting]

_ [Set the “basic parameter frequency setting mode selection 1” parameter F 70 d to :'I.|_

Note: Set reference frequency priority selection ~ 2 I 7 to & (F /71 d/F 2 i 7 terminal switching, default setting).
Changing the settings of two speed command parameters at a time, refer to Section 6.6.

[Example of setting: To set the frequency by applying a current of 4(0)-20mAdc via the VI/Il terminal.]

Key operated LED display Operation
Displays the operation frequency. (Perform during operation stopped.)
o0 (When standard monitor display selection £ 7 (= [Output
frequency])

Displays the first basic parameter “History function (5 L H).”

@ @ Fhod Press either the A or ¥/ key to select “F /1 {1 5"

]
aoeg
x

F) Press the ENTER key to display the parameter setting (Default
setting: ).
@ { Press the ¥/ key to change the parameterto /.
EFNOd Press the ENTER key to save the changed parameter. F /{4 and the
! e parameter are displayed alternately.
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Key operated LED display Operation

Fi-- Press either the A key or the ¥/ key to change to the parameter
' group £ - -.

Press the ENTER key to display the first extended parameter = {[J[].

ol
03
o3

_n
€3
o0

Press the A keytochangeto m {1 F.

Pressing the ENTER key allows the reading of parameter setting.
(Default setting:{J)

Press the A key to change the parameter to .

Press the ENTER key to save the changed parameter. © {[J & and the
parameter are displayed alternately.

OE®

Press either the A key or the 57 key to change to the parameter

>
S

group F ' - -.
Feoo Press the ENTER key to display the first extended parameter F &/ .
Faol Press the A keytochangeto F {7 .

Pressing the ENTER key allows the reading of parameter setting.
(Default setting:{})

Press the A key to change the parameter to ' [J.

Press the ENTER key to save the changed parameter. F 27 { and the
parameter are displayed alternately.

OOE®
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3.2.2 Panel operation

This section describes how to start/stop the motor, and set the operation frequency with the operating panel.

@ @ :Set frequency
:Motor starts

:Stop the motor

(deceleration stop)

\ %For coast stop
Change the setting of the
parameter 5 772 {.
Motor Coast stop

speed

*The operation frequency can
be changed anytime even
during operation.

BChanging parameter settings

Example of basic connection

MCCB
— @ RI/L1 uTt @
Power —¢ © s/L2 vr2 @
supply —x¢ © TIL3 W @

Shorted by a
shorting bar
when
shipped from
the factory.

Inverter

P24/PLC @

CCA  RXVI/IIRRIS4 PP

For control panel operation, parameter settings need to be changed in advance.

If you use parameter A I/ 4 that makes it possible to select an operation mode in one operation, you can complete
this operation by just making settings once.

Here are the steps to be followed to change the setting to 5 (frequency setting and operation by means of the

control panel).
Setting procedure]

Key operated LED display

Operation

o
[

Displays the operation frequency (operation stopped). (When
standard monitor display selection F 7 ! [=0 [Output frequency])

Press the EASY key.

L4 (automatic function setting) at the head of the basic parameters
available in quick mode is displayed.

Press the ENTER key to display the parameter setting (Default
setting: ).

Press the A key to change the parameter to 5 (Frequency setting
and operation on operation panel).

SoRUM

0000

Press the ENTER key to save the changed parameter. 5/ % and the
parameter are displayed alternately.

*Pressing the MODE key returns the display to standard monitor mode (displaying operation frequency).
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W Example of operation panel control

Key operated LED display Operation
oo The running frequency is displayed. (When standard monitor display
selection F 7 {[I={] [Output frequency])

@ @ 500 Set the operation frequency.

Press the ENTER key to save the operation frequency. - and the
frequency are displayed alternately.

"
£3
t3
)

14
™

Pressing the RUN key causes the motor to accelerate to the set
frequency in the specified acceleration time.

3
&3
U

o
o3
3

50 Pressing the A key or the 7 key will change the operation frequency
Y even during operation.
A A Pressing the STOP key reduces the frequency and causes the motor to
s0.0=0.0
decelerate to a stop.

M Selecting a stop mode with the operation panel
In addition to deceleration stop by pressing key (in the specified deceleration time), the operating panel has

the following two stop modes.

Stop mode Action Operation, setting, etc.
Coast stop In this mode, power This stop mode is enabled only in modes where the operation panel
supply from the can be used for operation.
inverter to the motor | To enable the coast stop mode, set the parameter £ 72 = {.
is shut off = For more details, refer to Section 6.31.5.
instantaneously, *Default setting:F 72 {={ (Deceleration stop)

which causes the
motor to coast stop.

Emergency stop A stop mode can be In modes other than the operation panel operation mode, you can
(from the selected from among: | stop the motor (emergency stop) by entering a command from the
operation panel in | « Coast stop operation panel. (To quickly stop the motor in the operation panel
modes other than | » Deceleration stop operation mode, set the parameter F 72 { to this mode.)
the panel « Emergency DC Pressing the STOP key on the panel twice enables emergency
operation mode) braking stop.
Note: Default (1) Press the STOP key.
setting:F 5 0 =00 “E [l F F” starts blinking.
(Coast stop) (2) Press the STOP key again.

F & {1 3(Emergency stop)={7 to £, the motor makes an emergency
stop (or trips) according to the setting. “£ " will be displayed and a
failure detection signal generated (FL activated). Select the output
terminal function {34 ( {3 5) to deactivate FL.

To clear “£E I F F,” press any key other than the STOP key while
“E [ F Fis being displayed.

= For more details, refer to Section 6.26.3.

*Default setting:~ 5 {1 3= (Coast stop)

<"~ Caution -
The emergency stop function is designed to forcefully stop thei
motor by pressing the Stop key on the operation panel in ‘
modes other than the operation panel control mode.
The emergency stop function cannot be disabled by any
setting. Every emergency stop is memorized as a trip in the
trip history record.
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4. Searchi&WMMeters

There are two types of setting mode quick mode and standard setting mode.

[ Quick mode

] : EASY key: ON
Eight frequently used basic parameters are just displayed

(Factory default position).
Quick mode (EASY)

Title

Function

uH

Automatic function setting

Pt

VIf control mode selection

FH

Maximum frequency

o
L

Acceleration time 1

dEL

Deceleration time 1

EHr

Motor electronic thermal protection level 1

Fn

FM terminal meter adjustment

PSEL

Registered parameter display selection

Parameters you selected can be displayed by changing

the parameter. (Up to 32 parameters)

[ Standard setting mode]

—[ Basic parameters ]

—[ Extended parameters]

: EASY key: OFF
Both basic and extended all parameters are displayed.

: This parameter is a basic parameter for the

operation of the inverter.
= For details of basic parameters, refer to Section 5.

= For parameter settings, refer to Section 11.

:The parameters for detailed and special

setting.
= For details of extended parameters, refer to Section 6.

= For parameter settings, refer to Section 11.

For reasons of safety, the following parameters have been set up so that they cannot be reprogrammed while the

inverter is running.

[Basic parameters]

(Automatic acceleration/deceleration)
(Automatic torque boost)

(Automatic function setting)

(Command mode selection)

(Frequency setting mode selection 1)

(VI/f control mode selection)

(Base frequency 1)

(Base frequency voltage 1)

(Maximum frequency)

(Auto-restart control selection)
(Regenerative power ride-through control)
(Dynamic braking selection)

(Dynamic braking resistance)

(Allowable continuous braking resistance)
(Factory default setting)

1’
i

]
[on o B g WP

[

U
b it i mougi

R e

[

L = R i i el g T R
(gl e gl <l O
o

i)
TQ

= To write-protect extended parameters during operation, refer to Section 11.
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4.1 How to set parameters

This section explains how to set parameters, while showing how parameters are organized in each setting monitor
mode.

4.1.1 Setting parameters in the selected quick mode

To place the inverter in this mode, press the key (the LED lights up), and then press the key.

Note that extended parameters are not displayed in the quick mode.

Quick mode (EASY)

Title Function
AUM Automatic function setting
Pr VIf control mode selection
EH Maximum frequency
rr Acceleration time 1
HdEr Deceleration time 1
EHr Motor electronic thermal protection level 1
n FM terminal meter adjustment
PoEL Registered parameter display selection
w
]
r I}
el
QO
S
3
) L g
e _tere]|s
| g
«Q

* Parameter title and the setting
value are displayed alternately.

e ——— /
@1 Enter key @@:Select key :Mode key
Used to set values Used to select Used to select mode
and return to item and operation level

previous menu

W How to set basic parameters

(1) Selects parameter to be changed. (Press the@ or@ key.)
(2) Reads the programmed parameter setting. (Press the@ key.)
(3) Change the parameter value. (Press the or key.)

(4) Press this key to save the change. (Press the key.)

m Adjustment range and display of parameters

H {: An attempt has been made to assign a value that is higher than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the upper
limit.
An attempt has been made to assign a value that is lower than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the lower
limit.

~~
]

If the above alarm is flashing on and off, no setting can be done of values that are equal to or greater than A { or equal
to or lower than L .
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4.1.2 Setting parameters in the standard setting mode

Press th key to place the inverter in this mode.

W How to set basic parameters

(1) Selects parameter to be changed.

(Press the @ or@ key.)

(2) Reads the programmed parameter setting.

]
LloLt @ (3)  Change the parameter value.
Standard monitor mode (Press the@ or@ key.)

(4) Press this key to save the change. (Press the@ key.)

N

-OH
-~
1@
-OH
-
S
Buyes Jejoweled oiseq

paAe|dsip ale Jsjaweled piepuels Jo spuiy 0§

I
Ly

=
£3
®
il
S
T
19)eweled papusixy

@

(5]
v )
| ol goteF o

* Parameter title and the

@i Enter key @@ Select key 3 Mode key setting value are displayed
Used to set values Used to select Used to select mode alternately.
and return to item and operation level

previous menu

M How to set extended parameters

Each extended parameter is composed of an “F” and three figures that follow the f, so first select and read out the
heading of the parameter you want “F (- -"~“F 5 - - " (“F ! - -":Parameter bearing a number between 100 and
199, “F § - - ":Parameter bearing a number between 900 and 999)

(1) Select the title of the parameter you want to change. (Press th or key.)
(2) Press the Enter key to activate the selected parameter. (Press the: key.)

(3) Selects parameter to be changed. (Press th@ or @ key.)

(4) Reads the programmed parameter setting. (Press the key.)

(5) Change the parameter value. (Press the @or 0 key.)

(6) Press this key to save the change. (Press the key.)
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Adjustment range and display of parameters

H {: An attempt has been made to assign a value that is higher than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the upper
limit.

—~
3

An attempt has been made to assign a value that is lower than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the lower
limit.

If the above alarm is flashing on and off, no setting can be done of values that are equal to or greater than ~ { or equal
to or lower than L .

4.2

Functions useful in searching for a parameter or changing a parameter setting

This section explains functions useful in searching for a parameter or changing a parameter setting. To use these
functions, a parameter needs to be selected or set in advance.

[ Changed parameter search function ]

Automatically searches for only those parameters that are programmed with values
different from the standard default setting. To use this function, select the [ i~ Lf
parameter.

= For more details, refer to Section 5.21.

[ Parameter change history function ]

Automatically searches for the last five parameters that have been set to values different
from their standard default values. To use this function, select the 5 [/ H parameter.
= For more details, refer to Section 5.1.

[ Function of resetting all parameters to their default settings ]

Use the F 4 F parameter to reset all parameters back to their default settings.
= For more details, refer to Section 5.20.
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5. Basic pW

This parameter is a basic parameter for the operation of the inverter.
= Refer to Section 11, Table of parameters.

5.1 History function

: History function

/ < Function

Automatically searches for 5 latest parameters that are programmed with values different from
the standard default setting and displays them in the A L/ H. Parameter setting can also be
changed within this group AL/ H.

This function comes in very handy when you adjust the inverter repeatedly using the same
parameter.

,________
—————————

Note 1: If no history information is stored, this parameter is skipped and the next parameter A1/ /.
Note 2: HE A 4 and £ = o are added respectively to the first and last parameters in a history of changes.

[Setting methods]

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection £ 7 (=0}
[Output frequency])

The first basic parameter “History function (5 L )" is
displayed.

@ ACC The parameter that was set or changed last is displayed.

8.0 Press the ENTER key to display the set value.
@ @ 5.0 Press the A keyand V key to change set value.
Press the ENTER key to save the changed value. The
@ S5.0<RCC  |parameter name and the programmed value will flash on

and off alternately.

Use the same steps as those given above to display
@( @ ) b parameters that you want to search for or change setting

with the A keyand V key.

( ) HERD H E R 4 : First historic record
(Emd) E~d :Last historic record

Parameter display .
1 Press the MODE key to return to the parameter setting
ALUH mode F L/ H.
¢ After that you can press the MODE key to return to the
Fr-F status monitor mode or the standard monitor mode (display

1 of operation frequency).
0.0 p quency)
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5.2  Setting acceleration/deceleration time

: Automatic acceleration/deceleration
: Acceleration time 1

: Deceleration time 1
* Function
1) For acceleration time 1 A L I programs the time that it takes for the inverter output frequency to go from
OHz to maximum frequency F H.
2) For deceleration time 1 & £ £ programs the time that it takes for the inverter output frequency to got from
maximum frequency F 4 to OHz.

==

=

,_______\
[N ——

5.2.1 Automatic acceleration/deceleration

This automatically adjusts acceleration and deceleration time in line with load size.

-

* Adjusts the acceleration/deceleration time automatically within the range of 1/8 to 8 times as long as the time
set with the 57 [ or o £ [, depending on the current rating of the inverter.

uil=g

* Automatically adjusts speed during acceleration only. During deceleration, speed is not adjusted

automatically but reduced at the rate set with o/ 5 [ .

Output P Output .
frequency [Hz] When load is small frequency [Hz] When load is large
P o
« >
0 0
<+—Pp <+ Time [s] » < » Time [s]
Acceleration Deceleration Acceleration Deceleration
Acceleration/deceleration time _, decrease Acceleration/deceleration time _; increase
| Set 5 /! ! (automatic acceleration/deceleration) to { or .
[Parameter setting]
Title Function Adjustment range Default setting
[ :Disabled (Manual setting)
A i i
AU Automatic acceleration/deceleration utomat!c sett!ng . o
2 :Automatic setting (during
acceleration only)

* When automatically setting acceleration/deceleration time, always change the acceleration/deceleration time so that
it conforms with the load.
The acceleration/deceleration time changes constantly with load fluctuations.
For inverters that requires a fixed acceleration/deceleration time, use the manual settings (R L, JEL).

* When using a braking resistor or braking unit, do not set the A1/ /= {. Or the regenerative braking resistor may be
overloaded.

% Use this parameter after actually connecting the motor.

* Setting acceleration/deceleration time (4 £, & £ L) in conformance with mean load allows optimum setting that
conforms to further changes in load.

* When the inverter is used with a load that fluctuates considerably, it may fail to adjust the acceleration or
deceleration time in time, and therefore may be tripped.
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5.2.2 Manually setting acceleration/deceleration time
Set acceleration time from 0 (Hz) operation frequency to maximum frequency F 4 and deceleration time as the time
when operation frequency goes from maximum frequency £ H to 0 (Hz).

Output frequency [Hz] A
FH :
Al =0 (Manual setting)
>
0
> Time [s]
AT
[Parameter setting]
Title Function Adjustment range Default setting
RLCE Acceleration time 1 7. {[Note]~5 0 217 sec. According to model
= Refer to page K-41.
dEL Deceleration time 1 0. {[Note]~5 5 0 7 sec. According to model
= Refer to page K-41.

Note: The minimum setting of acceleration and deceleration times have been set respectively at 0.1 sec. by default, but
they can be changed within a range of 0.01 sec. (setting range:0.01~600.0 sec.) by changing the setting of the
parameter £ 4 P (default setting).
= For details, refer to Section 5.20. 5

* If the programmed value is shorter than the optimum acceleration/deceleration time determined by load conditions,
overcurrent stall or overvoltage stall function may make the acceleration/deceleration time longer than the
programmed time. If an even shorter acceleration/deceleration time is programmed, there may be an overcurrent
trip or overvoltage trip for inverter protection.
= For details, refer to Section 13.1.

5.3 Increasing starting torque

: Automatic torque boost

. Function
Simultaneously switches inverter output V/f control and programs motor constants automatically
(auto-tuning function 1) to improve torque generated by the motor. This parameter integrates the
setting of special V/f control selection such as automatic torque boost or vector control.

I

|

|

|

|

|

|

| O Constant torque characteristics (default setting)
: O Automatic torque boost+auto-tuning 1

: O Sensorless vector control+auto-tuning 1
|

|

|

|

|

|

\

Note: Square reduction torque control, sensor vector control (optional), etc. can be selected using the V/f
control mode selection parameter 7 k.
= For details, refer to Section 5.6.

[Parameter setting]
Title Function Adjustment range Default setting

: Disabled (Always { is displayed.)
RUZ Automatic torque boost | {: Automatic torque boost+auto-tuning 1 o
Z': Sensorless vector control+auto-tuning 1

Note: Parameter displays on the right always return to J after resetting. The previous setting is displayed on the
left.

ex [1Z]
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1) Increasing torque automatically according to the load

[ Set the automatic torque boost A /{ &= { (automatic torque boost+auto-tuning 1)
Automatic torque boost A L/ £ = { detects load current in all speed ranges and automatically adjusts voltage output
from inverter. This gives steady torque for stable runs.

Note 1: The same characteristic can be obtained by setting the V/f control mode selection parameter 7 £ to 2
(automatic torque boost) and ~ 4 [ I (auto-tuning 1) to 2. = Refer to Section 6.19.

Note 2: Setting i/ & to { automatically programs F & to =.

Note 3: If stable operation cannot be achieved with this setting, set the parameters s .. (base frequency), v v
(base-frequency voltage), - <1 5 (rated capacity of motor), £ 4 & (rated current of motor) and F 4} 7
(rated number of revolutions of motor) as specified on the motor nameplate, and then set F % [ [ to 4 and
ALZ to ! again.

2) When using vector control (increasing starting torque and high-precision operations)

[ Set the automatic torque boost 7 1/ =< (sensorless vector control+auto-tuning 1)]
Setting automatic torque boost A L/ & =2 (Sensorless vector control+auto-tuning 1) provides high starting torque
bringing out the maximum in motor characteristics from the low-speed range. This suppresses changes in motor
speed caused by fluctuations in load to provide high precision operation. This setting is most suitable for transfer and
lifting systems that are operated in speed control mode.

Note 1: The same characteristic can be obtained by setting the V/f control mode selection parameter to 7
(Sensorless vector control) and F 4 I I} (Auto-tuning 1) to 2. = Refer to Section 6.19.

Note 2: Setting 5/ & to & automatically programs F & to 3.

Note 3: If stable operation cannot be achieved with this setting, set the parameters .. (base frequency), v L
(base-frequency voltage), - %1 5 (rated capacity of motor), £ 4 & (rated current of motor) and F 4 7
(rated number of revolutions of motor) as specified on the motor nameplate, and then set % [ [ to 4 and
A2 to & again.

If vector control cannot be programmed....
. First read the precautions about vector control in 5.6, 10).

1) If the desired torque cannot be obtained = Refer to 6.19 selection 3.
2) If auto-tuning error “£ £ " appears = Refer to 13.1 and 6.19 selection 3.

W 5!/ (automatic torque boost) and 7 £ (V/f control mode selection)
Automatic torque boost is the parameter for setting V/f control mode selection (7 £ ) and auto-tuning 1 (F 50 [
together. That is why all parameters related to change automatically when A ! & is changed.

Automatically programmed parameters
Auye AL FYOz
E E Check the programmed
[ . v value of PE. (If AL ! is not
& 1 Disabled (Al I | . - -
u | isabled (Always [ is displayed.) | changed, it becomes o (Vi
! ' constant).)
1 1 . Izl
! | Automatic torque boost+auto-tuning 1 2 | Automatic torque boost < Exgcuted (i3 after
1 . execution)
1 1 - r
2 | Sensorless vector control+auto-tuning 1 3 | Sensorless vector control < Exeputed (i3 after
' ' execution)

3) Increasing torque manually (V/f constant control)
The VF-PS1 inverter is set to this control mode by factory default.
This is the setting of constant torque characteristics that are suited for such things as conveyors. It can also be used
to manually increase starting torque.

To return to V/f constant control after changing the A Lf & setting:
Set the V/f control mode selection parameter 7 - ={J (constant torque characteristic).

= Refer to Section 5.6.

Note:If you want to increase torque further, raise the setting value of manual torque boost s & .
How to set manual torque boost parameter ., & = Refer to Section 5.7.

E-4



TOSHIBA E6581386

5.4 Setting parameters by operating method

[ ALY ]: Automatic function setting

e \
| < Function :
: Automatically programs all parameters (parameters described below) related to the functions by |
| selecting the inverter's operating method. :
: The major functions can be programmed simply. :
\ -
[Parameter setting]
Title Function Adjustment range Default setting
[ :Disabled
{:Frequency setting by means of voltage
. Automatic function E'EFrequency setting py means of current i .
AU ) 3:Voltage/current switching from external terminal o
setting . N R . .
H:Frequency setting on operation panel and operation by means of terminal
5 :Frequency setting and operation on operation panel
5 :Coast stop
Automatlcally programmed functions and parameter set values
Default Z: R kB ] : :
setting Dlsabled Frequency Frequency Voltage/current | Frequency setting |Frequency Coast stop
setting by |setting by means|switching from on operation panel |setting and
means of |of current external terminal |and operation by [operation on
voltage means of terminal |operation panel
rond 7 Terminal _ _ _ _ I Terminal {:Operation _
= EE hoard board panel
. . . . 5 :Operation H:Operation
o pu) - I 1 —
Fhld |CRR/S4 Z:RR/S4 | VI ~:RR/S4 panel panel
77
Fioe i,_r,]b\llj?ltage - - {:Currentinput | {:Current input - - -
:No
F 10 |5:Standby | - - - - - - function is
assigned
{4 :Preset
FolT | _ _ _ {1 4:Frequency _ _ .
(S3) zgsnergand 3 priority switching & :Standby
nlCIIUL E:FIHIED'/HFF'I"( ,: oERDAl E:Fﬂﬂn’
Foon Foba - |E2L ? "’L"L-"teormlnal FE’ 1 L't.e-rmlnal ?"’ "'"L-"teormlnal F2 i Iterminal -
SHU terminal terminal \Aﬁt(‘;’hll"] Switchin sm'/:ité’hih switching
switching switching 9 9 9
Feo il % - - 7% 20 % = = -
S . _ . . . 4:Operation H:Operation _
FEow | ivim Z:RR/S4 | LIl RV panel panel

= Refer to Section 11 for input terminal functions.

| Disabled (F L 4=01)

No change is made to the parameter setting.

| Frequency setting by means of voltage: (A L/ 5= {)

Operation is performed by applying a voltage for setting the RR/S4 terminal 1 frequency.
When sink logic is selected:

PWR-P24/PLC ON: Standby (ON (short-circuited) by default)

F-CC ON: Forward run

R-CC ON: Reverse run

| Frequency setting by means of current (5 Lf 4=2")

This setting is used to set the frequency by applying a current of 4-20mA to the VI/II terminal.
PWR-P24/PLC ON: Standby (ON (short-circuited) by default)

F-CC ON: Forward run
R-CC ON: Reverse run
| Voltage/current switching by means of an external terminal (A L/ 5=3)

Switching between remote and local (different frequency commands) can be performed by turning on or off the S3 terminal. In
that case, apply a voltage via the RR/S4 terminal and a current via the VI/II terminal.

S3-CC OFF: The frequency is set according to the voltage applied to the RR/S4 terminal.

S3-CC ON: The frequency is set according to the current applied to the VI/Il terminal.

In sink logic mode: PWR-P24/PLC ON: Standby (ON (short-circuited) by default), F-CC ON: Forward run, R-CC ON: Reverse run.
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| Frequency setting with operation panel and operation with terminal board (5 Lf 4="4)

This setting is used to set the frequency using the operation panel and to perform operation control using the terminal board.
Use the @ and @ keys to set the frequency.

In sink logic mode: PWR-P24/PLC ON: Standby (ON (short-circuited) by default),
F-CC ON: Forward run, R-CC ON: Reverse run.

| Frequency setting and operation with operation panel (A 1/ 4=5)

Use the a keys to set the frequency.

nd
Use the and keys to perform operation control.

| Coast stop (A L/ H=F)

This settin? is used to set the frequency and to perform operation control, using the operation panel.

This setting is used to coast and stop the motor by means of an S3 terminal signal.

The frequency is adjusted according to the setting of the parameter F /7 o. The motor is operated in accordance with the
setting of the parameter [ /17 o.

If S3 and CC are short-circuited, the motor will be put into a standby state. If the circuit between S3 and CC is opened, the
motor coasts and stops.

5.5 Selection of operation mode

: Command mode selection
: Frequency setting mode selection 1

* Function
These parameters are to program which command to the inverter (from operation panel, terminal board, remote
input device or options) will be given priority in running/stopping the operation and in frequency setting (speed).

<Command mode selection>
[Parameter setting]
Title Function Adjustment range Default setting

£ :Terminal input enabled
{:Operation panel input enabled (including LED/LCD option input)
2 :2-wire RS485 communication input
3:4-wire R$485 communication input
4 :Communication option input

Command
mode selection

™
3
o3
o

]

[Programmed value]

,’_-,'2 [ Terminal board operation ) ON and OFF of an external signal Runs and stops operation.

(. [ Operation panel operation ] Press the and keys on the operation panel to Run and stop
a run. (including LED/LCD option input)

: [ 2-wire RS485 communication operation ) Run and stop commands are entered from the 2-
wire RS485 communications device.
(Communication No.: FAQO)

30 [ 4-wire RS485 communication operation ] Run and stop commands are entered from the 4-wire
RS485 communications device.
(Communication No.: FA04)

= [ Communication option input enabled } Signals from an optional communication device are used to

start and stop operation.

= For details, refer to Instruction Manual (E6581281,
E6581343, E6581288) specified in Section 6.36.

* There are two types of function: the function that conforms to commands selected by [ /7J o, and the function that
conforms only to commands from the terminal board.
= Refer to the table of input terminal function selection in Section 7.2.

*When priority is given to commands from a linked computer or terminal board, they have priority over the setting of

S
Liug.
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<Frequency setting mode selection>
[Parameter setting]
Title Function Adjustment range Default setting

1:VI/Il (voltage/current input)

Z:RR/S4 (potentiometer/voltage input)

3:RX (voltage input)

H:Operation panel input enabled (including
LED/LCD option input)

5 :2-wire RS485 communication input

5 :4-wire RS485 communication input

7:Communication option input

& :Optional Al1 (differential current input)

5:Optional Al2 (voltage/current input)

{ I:Up/Down frequency

{:Optional RP pulse input

' :Optional high-speed pulse input

Frequency setting mode
selection 1

-
uou
3
oo
"y

‘
i
‘
i

[Programmed value]

! VI/Il input Speed setting commands are entered by external signals (0~10Vdc or 4(0)~20mAdc).

E'Z RR/S4 input Speed setting commands are entered by external signals (RR/S4 terminal:0~10Vdc).
:72 RX input Speed setting commands are entered by external signals (RX terminal:0~+10Vdc
(+5Vdc)).
H: [ Operation panel input ] Press the @and @ keys on the operation panel to set the
frequency.
(including LED/LCD option input)
5 : [ 2-wire RS485 communication operation ] Speed commands are entered from the 2-wire
RS485 communications device. (Communication
No.:FA01)

Dy
—

4-wire RS485 communication operation ] Speed commands are entered from the 4-wire RS485
communications device.
(Communication No.:FA05)

-
)

Communication option input enabled ] Speed commands are entered from an optional
communication device.

= For details, refer to Instruction Manual (E6581281,
E6581343, E6581288) specified in Section 6.36.

52 Al1 input Speed setting commands are entered by external signals (Al1 terminal (option):
0~+10Vdc (+5Vdc)).
5‘: Speed setting commands are entered by external signals (Al2 terminal: 0~10Vdc or

4(0)~20mAdc) (optional).

Up/Down frequency Speed commands are entered by means of Up/Down frequency signals from
the terminal board. = Refer to Section 7.2.

RP pulse input Speed commands are entered by means of RP pulses (optional).

aeu

my
—

High-speed pulse input ] Speed commands are entered by means of high-speed pulses (optional).
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*The functions assigned to the following control input terminals (contact input: = Refer to Section 7.2) are always

activated regardless of the settings of the command mode selection £ /77 4 and frequency setting mode selection 1
Fhod.

* Reset terminal (default setting: RES, valid only for tripping)
+» Power removal terminal (assigned to PWR by default)
« Emergency stop terminal
*To make changes in the command mode selection £ /7 o and the frequency setting mode selection 1 F /7 [} o first
stop the inverter temporarily.
No change can be made to them if the inverter is in operation.

H Preset speed operation
L 110 d: Set this parameter at I (terminal board).
F 10 d: Any setting is valid.

1) Setting the run, stop and operation frequencies with the operation panel

Title Function Example of setting Run/stop |:Press the and keys
. { (Operation
Chbd Command mode selection panel input) on the operation panel
Fnod Frequency setting mode Y (Operation *To switch between forward run and reverse run,
s selection 1 panel input) use the forward/reverse run selection F r .
Speed command [:Press the @ and @
keys on the operation
panel to set the frequency.
Motor | To save the frequency, press :
Power —x/— :t; %; 9 the ENTER key. Then, F [
supply —X~—— 92 wrad i and the set frequency are
i displayed alternately for a
i while.
Inverter A
R
PWR :| Shorted by a shorting bar when
P24/PLC shipped from the factory.
-[( CCA RX VI/ll RRS4PP
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2) Setting the run and stop frequencies (forward run, reverse run and coast
stop) by means of external signals and setting the operation frequency
with the operation panel

Title Function Example of setting | [Run/stop]: ON/OFF of terminals F-CC/R-CC
fnod Command mode selection | & (Terminal (Standby: connection of terminals
input) PWR and P24/PLC)
o i 1
Fhdd Frequgncy setting mode Y (Op'eratlon Speed command [: Set the frequency, using
selection 1 panel input)
the keys on
the operation panel.
{" % The inverter is factory-
Motor configured so that, if F and
Power — X :ﬂ %; R are turned on at the
% same time, the inverter will
supply —x - P T3 w3 Q stop operation. If
Fd— ON:Forward run, necessary, the direction of
OFF:Deceleration stop rotation can be reversed
Ra— ON:Reverse run, by changing parameter
Inverter OFF:Deceleration stop settings.
| ON:Standby, .
s3 OFF-Coast stop = Refer to Section 6.2.1.
(The standby signal input *To save the frequency,
CCe function can be assigned to press the ENTER key.
(1) the S3 terminal by setting Then, £ I and the set
-[( CCA RX VIl RSt PP the parameter AL/ H to 5.) frequéncy are
L displayed alternately
= for a while.

3) Setting the run and stop frequencies (forward run, reverse run and
deceleration stop) with the operation panel and setting the operation
frequency by means of external signals

Title Function Example of setting Runfstop | Press the and Keys on
Command mode ) .
cnbd selection { (Operation panel input) the operation panel
{(VI/Il (voltage/current *To switch between forward run and reverse run,
. input) ) use the forward/reverse run selection F - .
Frod Fre;quentlzy iettlr;g 2(RR/S4 (potentiometer/ : External signal input
mode selection voltage input) ) (1) VI/Il terminal: 0~+10Vdc
3 (RX (voltage input) ) (0~+5Vdc) or

4(0)~20mAdc
(2) RR/S4 terminal: Potentiometer
0~+10Vdc (0~+5Vdc)
(3) RX terminal: 0~+10Vdc (0~+5Vdc)

Motor

oy Ut & * Other speed setting
Power —X g S vz ﬂﬂ) 5: 2-wire RS485 input
SUPPY — % Z——0 713 w3 @ £ : 4-wire RS485 input enabled
7: Communication option input
enabled *
F &: Optional Al1 (differential current
Inverter R input) *
9 Optional Al2 (voltage/current
PWR Shorted by a shorting bar when input) *
P24/PLC :lshipped from the factory. {11: Up/Down frequency
! {:RP pulse input *
CCA RX_VI/IIRRSI PP /2 High-speed pulse input *
L : + 1, (3) 0~10vdo
i (00:515805;2 * Commands marked with * are
N b )(0~+5Vdc) optional. Refer to Instruction Manual
y or 4(0)-20mA of options described in Section 10.

(2) External potentiometer
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4) Setting the run, stop and operation frequencies (forward run, reverse run
and coast stop) by means of external signals (default setting)

Title Function Example of setting Run/stop [:ON/OFF of terminals F-CC/R-CC
rnod Command mode £7:(Terminal input) Speed command :External signal input
selection (1) VI/II terminal: 0~+10Vdc
{(VI/II (voltage/current input) ) (0~+5Vdc) or
RR/S4
F Frequency setling E(( ot/esntiometer/volta e 4(0)-20mAde
'Y mode selection 1 i:put) ) 9 (2) RR/S4 terminal: Potentiometer
3(RX (voltage input) ) 0~+10Vdc (0~+5Vdc)
(3) RX terminal: 0~x10Vdc (0~+5Vdc)
Motor "% The inverter is factory-
Power —X_———0 RIL1 U @ : configured so that, if F and
suppl _—Q s/L2 VIT2 G H R are turned on at the
UPPY —XZ——0 T3 w3 § . same time, the inverter will
Fd— ON:Forward run, i stop operation. If_ .
OFF:Deceleration stop : necessary, the direction of
Rd— ON:Reverse run, H rotation can be reversed
Inverter OFF:Deceleration stop : by changing parameter
S3d— ON:Standby, : settings.
OFF:Coaststop . = Refer to Section 6.2.1.
(The standby signal input
CCe function can be assigned to
9 the S3 terminal by setting the X
CCA RX VI/Il RRIS{PP parameter Ati4 to 5.) * Other speed setting
> " 5 2-wire RS485 input
= - b @) 0xiovdo 5 4-wire RS485 input enabled
+h ) (0_:10\/52 7: Communication option input enabled *
B (0~+5Vdc) 5: Optional Al1 (Differential current
A4 or 4(0)~20mAdc input) *
: Optional AI2 (voltage/current input) *
(2) External potentiometer : Up/Down frequency

: RP pulse input *
: High-speed pulse input *

u _.: 3w

* Commands marked with * are
optional. Refer to Instruction Manual
of options described in Section 10.




TOSHIBA E6581386

5.6 Selecting control mode

: VIf control mode selection

* Function
With “VF-PS1,” the V/f controls shown below can be selected.
: Constant torque characteristics
: Voltage decrease curve
: Automatic torque boost (*1)
: Sensorless vector control ( *1)
: VIf 5-point setting
: PM control ( *2)
: PG feedback control ( *3)
: Energy-saving
0: Advanced energy-saving
(*1) “Automatic control” parameter automatically sets this parameter and auto-tuning 1 at a time.
('2) Use a dedicated motor with permanent magnets.
('3) A PG feedback device (optional) is needed for this control.

[Parameter setting]
Title Function Adjustment range Default setting
Constant torque characteristics
Voltage decrease curve
Automatic torque boost
Sensorless vector control 1

- (No operation)

VI/f 5-point setting

PM control

PG feedback control

- (No operation)

9: Energy-saving

10: Advanced energy-saving

/\ Caution

» When operating the inverter with 7 £ setto &, 3 or 7 be sure to set the motor constant
parameter correctly. Failure to do this may cause the inverter not to control the motor properly,
Mandatory and thus cause the motor not to deliver the desired performance. For more information, see the

explanation of each P £ setting in the following sections.

= O N O O WN =20
— e 7

e ——— e, — e, ————————————-—-

]

FE VIf control mode selection

B I ]

1) Constant torque characteristics (Normal way of use)

| Setting of VI control mode selection F £ =7 (Constant torque characteristics) |
This is applied to loads with equipment like conveyors and cranes that require the same torque at low speeds as at
rated speeds.

Base frequency voltage 1

7

abeyjon Indinp

==

0 > Output frequency [Hz]

Base frequency

* To increase the torque further, increase the setting value of the manual torque boost parameter . & .

[VII%]

= For more details, refer to Section 5.7.
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2) Decreasing output voltage
| Setting of V/f control mode selection F - = { (Voltage decrease curve
This is appropriate for load characteristics of such things as fans, pumps and blowers in which the torque in relation

to load rotation speed is proportional to its square.

Base frequency voltage 1

)
LrboL

abejjon Indino

]

V%] 0 » Output frequency [Hz]

Base frequency

3) Increasing starting torque
| Setting of VIf control mode selection ' - =2 (Automatic torque boost)|
Detects load current in all speed ranges and automatically adjusts voltage output (torque boost) from inverter.

This gives steady torque for stable runs.

Base frequency voltage 1 A
L I’. L
o
c
g
=%
<
o
5
«Q
[]
[VIV[%] I
> Output frequency [Hz]

m :The torque Base frequency

boost rate is
adjusted
automatically.

Note: This control system can oscillate and destabilize runs depending on the load. If that should happen, set V/f
control mode selection A & to {I (Constant torque characteristics) and increase torque manually.

*Motor constant must be set.
The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1

command (Set F 4 {J to 4, and then reset £ 41 I to 2.).
<Information indicated on motor nameplate>
L (Base frequency), u i v (Base frequency voltage), F 4 5 (Motor rated capacity), ~
current), £ 4 {7 7(Motor rated rotational speed)
= Refer to 6.22 selection 2.
2) Manual setting
Set each motor constant manually.
= Refer to 6.22 selection 3.

405 (Motor rated

E-12
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4) Vector control-increasing starting torque and achieving high-precision
operation.

[ Setting of VIf control mode selection F - =3 (Sensorless vector control) |
Using sensorless vector control with a Toshiba standard motor will provide the highest torque at the lowest speed
ranges. The effects obtained through the use of sensorless vector control are described below.

(1) Provides large starting torque.

(2) Effective when stable operation is required to move smoothly up from the lowest speeds.

(3) Effective in elimination of load fluctuations caused by motor slippage.

(4) Effective in producing high motor torque at low speed.

Set P £ to 7 (sensorless vector control) to operate multiple motors of the same type in parallel or to operate a motor
with a two or more notches lower rating.

*Motor constant must be set.

The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set £ 4 [i to 4, and then reset F 4 I to 2.).
<Information indicated on motor nameplate>
w i (Base frequency), u L s (Base frequency voltage), = 4 {7 5 (Motor rated capacity), £ % & (Motor rated
current), 7 4 {7 7(Motor rated rotational speed)
= Refer to 6.22 selection 2.

2) Manual setting
Set each motor constant manually.
= Refer to 6.22 selection 3.

5) Setting of V/f characteristic arbitrarily

[ Setting of VIf control mode selection F £ =5 (V/f 5-point setting) |
In this mode, the base frequency and the base frequency voltage for the V/f control need to be set to operate the
motor while switching a maximum of 5 different V/f characteristics.

[Parameter setting]

Title Function Adjustment range Default setting
F 580 V/f 5-point setting VF 1 frequency O.0~FH Hz 0.0
F i VI/f 5-point setting VF1 voltage O0~100% * a0
Fig2 V/f 5-point setting VF2 frequency 0.0~FH Hz 0.0
Fi593 V/f 5-point setting VF2 voltage G0~100 % * o0
F 94 V/f 5-point setting VF3 frequency 0.0~FH Hz 0.0
F 55 V/f 5-point setting VF3 voltage G0~100 % * o0
F i85 V/f 5-point setting VF4 frequency 0.0~FH Hz 0.0
F g7 VI/f 5-point setting VF4 voltage G0~100 % * o0
F 55 V/f 5-point setting VF5 frequency O.0~FH Hz 0.0
F {55 V/f 5-point setting VF5 voltage O0~100% * a4
*100% adjustment value (200V class: 200V, 400V class: 400V)
Base frequency VI 5-point settin
voltage 1 [t 14 i i
VF5

]

c VF4

g VE3

2

5 VF1

g _ VF2

V%] P'd
§

5
7" Output frequency [Hz]

O Fi9gFiEd Fied Fi9e FiEa [

Base frequency 1
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Note 1: Restrict the amount of torque to boost (. &) to 3% or so. Boosting the torque too much may impair the
linearity between points.

Note 2: If the V/f 5-point is set within the diagonally shaded area in the figure below, the V/f 5-point is placed
automatically on the boundary line (heavy line in the figure).

Voltage A
100%
: Area in which the
V/f 5-point cannot
be set
0 >

wil X 04413 wil Frequency

6) Operating a permanent magnet motor
[ Setting of VIf control mode selection F £ =5 (PM control)|
Permanent magnet motors (PM motors) that are light, small in size and highly efficient, as compared to induction
motors, can be operated in sensorless operation mode. Note that this feature can be used only for specific motors.
For more information, contact your supplier.

7) Operating the motor at periodic speeds by means of a motor speed
sensor
| Setting for V/f control mode selection F - =7 (PG feedback contro) |
Set P £ to 7 to operate the motor at periodic speeds.
Use this setting when operating a motor two or more ranks lower in capacity than the inverter at periodic speeds.
A PG feedback device (optional) is needed. In addition, a motor with a speed sensor (encoder) should be used.

*Motor constant must be set.
The motor constant can be set in any of the following two ways:
1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set £ 47 i to 4, and then reset F 4 I to 2.).
<Information indicated on motor nameplate>
w i (Base frequency), u L s (Base frequency voltage), = 4 {7 5 (Motor rated capacity), £ % & (Motor rated
current), 7 4 {7 7(Motor rated rotational speed)
= Refer to 6.19 selection 2.
2) Manual setting
Set each motor constant manually.
= Refer to 6.19 selection 3.
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8) Energy-saving
| Setting of V/f control mode selection F - =5 (Energy-saving)]|
Energy can be saved in all speed areas by detecting load current and flowing the optimum current that fits the load.

*Motor constant must be set.
The motor constant can be set in any of the following two ways:
1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set F 4 {J to 4, and then reset £ 4 I to 2.).
<Information indicated on motor nameplate>
wu i (Base frequency), u . o (Base frequency voltage), 7 4} 5 (Motor rated capacity), F 4 I & (Motor rated
current), 4 {7 7(Motor rated rotational speed)
= Refer to 6.19 selection 2.
2) Manual setting
Set each motor constant manually.
= Refer to 6.19 selection 3.

9) Achieving further energy-saving

| Setting of VIf control mode selection F - = {J (Advanced energy-savingﬂ
More substantial energy savings than those provided by setting 7 £ to { can be achieved in any speed range by
keeping track of the load current and passing a current appropriate to the load.

*Motor constant must be set.
The motor constant can be set in any of the following two ways:
1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set & %I [ to 4, and then reset F 47 to 2.).
<Information indicated on motor nameplate>
w L (Base frequency), u . s (Base frequency voltage), 5 4 I 5 (Motor rated capacity), ~ 4 {J & (Motor rated
current), F 4 {7 7(Motor rated rotational speed)
= Refer to 6.19 selection 2.
2) Manual setting
Set each motor constant manually.
= Refer to 6.19 selection 3.

10) Precautions on vector control

1) When operating a motor in automatic torque boost mode or vector control mode (F+ =2, 3 or 7), enter each
motor constant indicated on the nameplate (.. (base frequency), s . v (base-frequency voltage), - 4 [ 5 (rated
capacity of motor), F 4 5 (rated current of motor) and F % {J 7 (rated number of revolutions of motor) ), read the
precautions on auto-tuning 1 on section 6.19 (1), and then set F 4 [J [ to & (auto-tuning). If the cable length is in
excess of 30m, be sure to perform the auto-tuning (F 4 I {i=2') mentioned above, even when using a standard
motor recommended by Toshiba.

2) The sensorless vector control exerts its characteristics effectively in frequency areas below the base frequency
(L ). The same characteristics will not be obtained in areas above the base frequency.

3) Use a motor that has 2 to 16P.

4) Always operate the motor in single operation (one inverter to one motor). (Except for; 7 & =3) Sensorless vector
control cannot be used when one inverter is operated with more than one motor.

5) The torque produced by the motor decreases more or less around the rated frequency because of a voltage drop
cause motor-generated torque in the vicinity of rated frequency to be somewhat lower.

6) Connecting a reactor or surge voltage suppression filter between the inverter and the motor may reduce motor-
generated torque. Setting auto-tuning 1 may also cause a trip (£ & =, £ £ = {~3)rendering sensorless vector
control unusable. In the event of a trip, perform auto-tuning with the inverter connected directly to the motor, or
enter the motor constant calculated from the motor test results.

7) Connect speed sensor for vector control with sensor to the motor. Connecting via gear, etc. causes motor's
oscillating or inverter's trip by lack of rigidity.
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5.7 Manual torque boost-increasing torque boost at low speeds
: Manual torque boost 1
g g g g g g gy g Y
| < Function :
: If torque is inadequate at low speeds, increase torque by raising the torque boost rate with this parameter. :
N e e e e
A
Base frequency voltage 1
o
=%
B
=
<
S
&
«Q
@
- !
» Output frequency [Hz]
Base frequency
[Parameter setting]
Title Function Adjustment range Default setting
b Manual torque boost 1 J.0~30.0 % According to model = Refer to page K-41.
*This parameter is valid when 7 £ ={i (Constant torque characteristics), ! (square reduction torque), 5 (V/f 5-point setting).
Note:  The optimum value is programmed for each inverter capacity. Be careful not to increase the torque boost rate
too much because it could cause an overcurrent trip at startup. If you are going to change the set values, keep
them within 2% of the standard default values.
5.8 Base frequency

: Base frequency 1
: Base frequency voltage 1

[

—

* Functi

on

|
|

: Sets the base frequency and the base frequency voltage in conformance with load specifications or the motor's
: rated frequency.

Note: This is an important parameter that determines the constant torque control area.

A
Base frequency voltage 1
o
=
e}
1=
<
o
&
«Q
®©
[\ 0 > Output frequency [Hz]
Base frequency
[Parameter setting]
Title Function Adjustment range Default setting
Base J50~5000 He Inverter with a model number ending with -WN: 5 .00
HE frequency 1 (LT L -WP: 5 0.0
Base 200V models: & 37
) frequenc 200V class: 55~3 35 V | 400V models:
Hed a Y| 400V class: 50~550 V Inverter with a model number ending with -WN: 45
voltage 1 WP: 40
- - A%}

Note: The output frequency is limited to a frequency 10.5 times as high as the base frequency (L ). Even if the
maximum frequency (F H) or the upper limit frequency (L. ) is set above this frequency, this limitation is
imposed on the output frequency.
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5.9 Maximum frequency

: Maximum frequency

P g g g g g g g g g g

|
| ¢ Function

: 1) Programs the range of frequencies output by the inverter (maximum output values).
: 2) This frequency is used as the reference for acceleration/deceleration time.

Output frequency [Hz]
A In case of [F H]=80Hz

i+ This function determines the
maximum value in line with the
ratings of the motor and load.

* Maximum frequency cannot be
adjusted during operation. To
adjust, first stop the inverter.

80Hz

60Hz In case of [F H]=60Hz

>
L
0 100% Frequency setting signal [%]

*If 5 H is increased, adjust the upper limit frequency L. as necessary.

[Parameter setting]
Title Function Adjustment range Default setting

FH Maximum frequency F00~5000 Hz o0
Note: The output frequency is limited to a frequency 10.5 times as high as the base frequency (L ). Even if the
maximum frequency (F H) or the upper limit frequency (1! ) is set above this frequency, this limitation is
imposed on the output frequency.

5.10 Upper limit and lower limit frequencies

: Upper limit frequency
: Lower limit frequency

|
|
Programs the lower limit frequency that determines the lower limit of the output frequency and the upper limit :
frequency that determines the upper limit of that frequency. :

Output frequency [Hz] Upper limit Output frequency [Hz] Lower limi
\ frequency . frequency

1 1
[HA
NG H NG
> >
0 Frequency 100% 0 Frequency 100%
setting signal setting signal
* Frequencies that go higher * The output frequency cannot
than /L will not be output. be setatless than L L .
[Parameter setting]
Title Function Adjustment range Default setting
Inverter with a model number ending with
L Upper limit frequency 0.0~FH Hz -WN: 5 0.0
-Wp: 500
LL Lower limit frequency g0~U1L Hz o0
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511 Setting frequency command characteristics

[FZ8 {HFZ283[R {FZ2 ]: v point setting
[F2 {6 H{FZ (2] [RuF 2 |: RRIS4 point setting
|[F2 {E {FZ I5]:RX pomt setting
[F222HFZ25]:
[F2ZEHFZ3 1]: It . . -
— = sets up, when using the optional circuit board.
[Fe3uHFz37):
[ FE {{ M FE {4]:Point1, 2 setting/ frequency

= For details, refer to Section 7.3.
* Function

|
|
|
: These parameters adjust the output frequency according to the externally applied analog signal (0~10Vdc :
: voltage, 4(0)~20mAdc current) and the entered command for setting an external contact frequency. |

|

5.12 Preset speed operation (speeds in 15 steps)

[ S~ ¢ M 5+ 7 ]: Preset speed operation frequencies 1~7

[FZE 7 M FZ54 |: Preset speed operation frequencies 8~15

gy N
* Function

frequencies can be programmed anywhere from the lower limit frequency I . to the upper limit frequency /!

|
A maximum of 15 speed steps can be selected just by switching an external contact signal. Preset speed i
|
|
[Setting methods]
1)Run/stop
Run and stop control is experienced by the operation panel (Default setting).

Title Function Adjustment range Example of setting
£ Terminal input enabled
{: Operation panel input enabled (including
rnod Command mode LEQ/LCD option input)A o o
selection 2 2-wire RS485 communication input
3 4-wire RS485 communication input

4. Communication option input
Note 1: If speed commands (analog signal or digital input) are switched in line with preset speed operations, select the
terminal board using the frequency setting mode selection 1 £ /717 5
= Refer to 3) or Section 5.5.

2)Preset speed frequency setting
Set the speed (frequency) of the number of steps necessary.

Setting from speed 1 to speed 7

Title Function Adjustment range Default setting
. < Preset speed operation v P
S i~501 - L~ o0
frequencies 1~7
Setting from speed 8 to speed 15
Title Function Adjustment range Default setting
FORT-F29Y Preset speed operation Iy o
frequencies 8~15 3
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Example of preset speed contact input signal
O:ON —: OFF (Speed commands other than preset speed commands are valid when all are OFF)

X Preset speed
ce Terminal 1]2]3[4]5]6]7][8]9 ] 10][1][12][13]14]15
— 451 $1-CC ol-Jo]- —Jo[-Jo]-Jo]-Jo]-TJo
— 152 s2-cC - lolo|-]-Jolo|-]T-]Jolo[-]-]0o]o
1S3 s3-CC - -[=-TJoJololo]-T-]-]-J]oJ]o]o]o
—~*RRIS4  pRiss-cc - =]-1=-]-]olo|o|o|o]o|o]o
*Terminal functions are as follows. (Default setting)
Terminal 81 «- -+ -+ Input terminal function selection 5 (S1) F { {5= ! (S1)
Terminal S2 « -« -+ Input terminal function selection 6 (S2) F { (5= {2 (S2)
Terminal 83 - -------- Input terminal function selection 7 (S3) F  { 7= {4 (S3)
Terminal RR/S4 - - - - Input terminal function selection 8 (S4) F { (5= {5 (S4)

*The RR/S4 terminal is set by default as an analog voltage input terminal. To use it as an input terminal for preset
speed operation, turn the SW3 switch to the S4 position.

[An example of the connection of terminals]

F (Forward run) Forward
R (Reverse run) /_ Reverse
cC 1
S1 /— Preset speed command 1
S4 RR
S2 /— Preset speed command 2
SW3
S3 /— Preset speed command 3
RR/S4 /— Preset speed command 4

3) Using other speed commands with preset speed command
When no preset speed command is issued, the inverter accepts an input command from the operation panel or
another analog input device.

Other speed commands

Preset speed | Frequency setting signals from the operation Analog signal input command

command panel (VI/Il, RR/S4, RX, Al1 and Al2)
Entered Not entered Entered Not entered
Preset speed Preset speed Preset speed Preset speed
Entered . . . .

command valid command valid command valid command valid
. Operation panel . "
Not painted command valid - Analog signal valid -

*The preset speed command is always given priority when other speed commands are input at the same time.
*To use the RR/S4 terminal as an analog input terminal, turn the SW4 switch to the RR position. Note that this
makes it impossible to use the function assigned to S4.

E-19



TOSHIBA E6581386

Below is an example of 7-step speed operation.

Output 1\ Sl
frequency [Hz] T 0
53
5r5
51
Time
0 > [s]

ON
F-CC J L oFf
1

s1-cc ON
OFF
. ON
s2-cC OFF
- ON
s3-cC o

Example of 7-step speed operation

5.13  Selecting forward and reverse runs (operation panel only)

: Forward/reverse run selection

P gy

1
|
| ¢ Function :
: Program the direction of rotation of the motor when the running and stopping are made using the RUN key and :
: STOP key on the operation panel. Valid when £ /71 & (command mode selection) = { (operation panel input). |

|

[Parameter setting]

Title Function Adjustment range Default setting

& Forward run

{: Reverse run
2 Forward run (F/R switching possible)
3: Reverse run (F/R switching possible)

Fr Forward/reverse run selection o

*Check the direction of rotation on the status monitor.
F - - F:Forward run F r - ~: Reverse run
= For monitoring, refer to Section 8.1.

*When the F and R terminals are used for switching between forward run and stop from the terminal board, the ~ -
forward/reverse run selection parameter is rendered invalid.
Short across the F-CC terminals: forward run
Short across the R-CC terminals: reverse run

*If F and CC, as well as R and CC are connected at the same time: Stop (Default setting)
Use the parameter £ {75 to select between reverse run and stop in this case.
= For more details, refer to Section 6.2.1.

*This function is valid only when [ /1[i o is setat { (Operation panel input enabled).
* To switch between forward run and reverse run from the control panel with parameter F ~ setto & or 3, perform

these steps: to switch to forward run, press the key while holding the key down, or to switch to reverse

run, press the @ key while holding key down.
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5.14  Setting the electronic thermal

: Motor electronic thermal protection level 1

: Electronic thermal protection characteristic selection
: OL reduction starting frequency

: Temperature detection

]
]
: This parameter allows selection of the appropriate electronic thermal protection characteristics according to the
| particular rating and characteristics of the motor.

[Parameter setting]

Title Function Adjustment range Default setting
Motor electronic
EHr thermal (O~100 % oo
protection level 1
Defgult Motor type Overlogd Overload stall
setting protection
) 0 O (protect) x (not stall)
Electronic ! Standard | O (protect) O (stall)
o thermall 2 Motor x (not protect) x (not stall) -
e protection 3 x (not protect) O (stall) Y
characteristic ;
selection H VF O (protect) x (not stall)
5 Motor O (protect) O (stall)
5 (special x (not protect) x (not stall)
2 motor) x (not protect) O (stall)

1) Setting the motor electronic thermal protection level 1
characteristics selection

and electronic thermal protection

The electronic thermal protection characteristics selection I L. /7 is used to enable or disable the motor overload trip
function (&L &) and the overload stall function.

The motor overload trip function (/L. £') needs to be selected with the parameter [ .. /7, while the inverter overload
trip function (&L /) is always activated.

" Explanation of terms:
Overload stall (Soft stall)

The function of automatically lowering the output frequency before the motor overload trip function

L 2 is activated when the inverter detects that an excessive load is applied to the motor. (Lowers
maximum about 48Hz when basic frequency is 60Hz.) This function enables the inverter to output a
frequency commensurate with the load current so that the motor can keep running without tripping.
This function is useful for such loads as fans, pump, and blowers, which have the square reduction
torque characteristic that the current passed decreases as the rotating speed falls.

Note: Do not use this overload stall function for loads with a constant torque characteristic (to which a

constant load current is always passed regardless of their speed).

[Using standard motors (other than motors intended for use with inverters)]
When a motor is used in the lower frequency range than the rated frequency, that will decrease the cooling effects
for the motor. This speeds up the start of overload detection operations when a standard motor is used in order to
prevent overheating.
M Setting of electronic thermal protection characteristics selection ! /7

Default setting Overload protection Overload stall
0 O (protect) x (not stall)
! O (protect) O (stall)
2 x (not protect) x (not stall)
E x (not protect) O (stall)
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M Setting of motor electronic thermal protection level 1

If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the motor is smaller
than the rated current of the inverter, adjust the electronic thermal protection level 1 £ H ~ so that it fits the motor's
rated current.

Output current reduction factor [%]/[A]
A

EA-10

30Hz > Output frequency [Hz]

Note: The motor overload starting level is fixed at 30Hz. If necessary, set L /7 to 4, &,
& or 7. (See the following section.) Even if the inverter is used with a Toshiba
standard motor, the load may need to be reduced at frequencies of 30Hz and more
in some cases. In such cases, set . ~ to &, 5, 5 or 7 and setthe . reduction
starting frequency (£ & £ &) according to the motor.

[Example of setting: When the VFPS1-2007PL is running with a 0.4kW motor having 2A rated current]
Key operated LED display Operation

Displays the operation frequency. (Perform during operation stopped.)

Ixixl
He (When standard monitor display selection £ 7 { = [Output frequency])

RUH The first basic parameter “History function (A Lf H)" is displayed.

®

@ @ EH- Press either the A key orthe V key to change the parameter to & H .
i Press the ENTER key to display the parameter setting (Default setting:
ey {00 %).

Press the A key to change the parameter to
1 (= motor rated current/inverter output rated current x 100
=2.0/5.0 x 100)

Press the ENTER key to save the changed parameter. & H - and the

Nl !
UetHr parameter are displayed alternately.

®O®

[Using a VF motor (motor for use with inverter)]

M Setting of electronic thermal protection characteristics selection ! /7
Default setting Overload protection Overload stall
H O (protect) x (not stall)
5 O (protect) O (stall)
5 x (not protect) x (not stall)
7 x (not protect) O (stall)

A VF motor (a motor for use with an inverter) can be used in lower frequency ranges than the standard motor, but if
that frequency is extremely low, the effects of cooling on the motor will deteriorate.

In such a case, set the OL reduction start frequency parameter F 5 [J & according to the characteristics of the motor.
(Refer to the figure below.)

As a guide, it is advisable to set this parameter around the default value (VF motor 6Hz).

[Parameter setting]
Title Function Adjustment range Default setting

FEOG OL reduction starting frequency O.0~60.0 Hz 50
Note: F & {1 & is enabled when [ [1=4~7.
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M Setting of motor electronic thermal protection level 1

If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the motor is smaller
than the rated current of the inverter, adjust the electronic thermal protection level 1 £ 5~ so that it fits the motor's

rated current.

* If the indications are in percentages[%)]. then 100% equals the inverter's rated output current [A].

Output current reduction factor [%]/[A]

A
L Hrlx1.0
[EH-x0.6
0 >
[ Output frequency [Hz]

Setting the motor overload starting level

2) Inverter overload characteristics
Set to protect the inverter unit. Cannot be turned off by parameter setting.
The inverter has two overload detecting functions, which can be switched from one to another using parameter
F £ 3 ! (temperature detection).
[Parameter setting]
Title Function Adjustment range Default setting

{7:Standard (120%-60 sec.)
{: Estimation of temperature

FRI ! Temperature detection o

If the inverter overload trip function (5L /) is activated frequently, this can be improved by adjusting the stall
operation level 5 5} { downward or increasing the acceleration time 5 L I or deceleration time o £ [ .

W F 53 {={ (Standard)
Protection is given uniformly regardless of ambient temperature, as shown by the 120%-60 sec overload curve in
the figure below.

Inverter overload

time [s] ‘r

60

o Monitored output current [%]
Lt

0, 0,
110% 150% [100%: Inverter rated output current]

Inverter overload protection characteristics
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B F 53 = ! (Estimation of temperature)

This parameter adjusts automatically overload protection, predicting the inverter internal temperature rise.
(diagonally shaded area in the figure below)

time [sl

60

\Monitored output current [%]
>

[100%: Inverter rated output current]

Inverter overload protection characteristics

110% 120%

Note 1: If the load applied to the inverter exceeds 120% of its rated load or the operation frequency is less than

0.1Hz, the inverter may trip (JL {or L {P~0L 3F)in a shorter time.

Note 2: The inverter is factory-set so that, if the inverter becomes overloaded, it will automatically reduce the

carrier frequency to avoid an overload trip (&L { or J L {F~0L 3F). Areduction in carrier frequency

causes an increase in noise from the motor, but this does not affect the performance of the inverter.

If you do not want the inverter to reduce the carrier frequency automatically, set the parameter
F3i6=0.
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5.15 Changing the display unit % to A (ampere)/V (volt)
: Current/voltage unit selection

|I * Function

: These parameters are used to change the unit of monitor display.
! % <A (ampere)/V. (volt)

: Current 100% = Inverter’s rated current

: 200V-class voltage 100% = 200Vac

: 400V-class voltage 100% = 400Vac

\

M Example of setting
During the operation of the VFPS1-2037PL (rated current 16.6A) at the rated load (100% load), units are displayed

as follows:
1)Display in percentage terms 2)Display in amperes/volts
™~ ¢ 11 ° | Output current: | = =g Output current:
Lot 100% S Y 16.6A
| > DC voltage:
L ¢ 77 ° | DCvoltage: eIt 200V
NN 100% Py Ny ) (Converted into
AC voltage)
[Parameter setting]
Title Function Adjustment range Default setting
. o/
oo f i ./ n
d5FU Current/voltage unit selection 1: % > A (ampere)lV (volt) o

*The o 5 P LI converts the following parameter settings:
* A display Current monitor display
Setting of electronic thermal protection level 1/2 EHA RT3 FE L FEND

DC braking current Fos !
Stall prevention level FEO !
*V display Voltage monitor display
V/f 5-point setting Fi8 L F 83, F i85 FIST F 188

Note: Base frequency voltage 1, 2 (u L v, F { 7 {) is always displayed in the unit of V.
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5.16  Meter setting and adjustment

FIS L |: FM terminal meter selection : FM output filter
: FM terminal meter adjustment [ 575/ |: AM terminal meter
: Constant at the time of filtering selection
F L E {]: FM voltage/current output : AM terminal meter
switching adjustment
F L 52 ]: Inclination characteristic of FM : Inclination characteristic
output of AM output
F 552 |: FM bias adjustment F L 55 |: AM bias adjustment
* Function

Inverter’s operation data is sent to the FM terminal (AM terminal) as analog voltage signals or analog current
signals. To display inverter's operation data, connect a meter to this terminal. The “FM terminal-connected meter
adjustment F /" (AM terminal-connected meter adjustment A /7) parameter is used to calibrate the meter.

pm————————

Note 1: The signal output from the FM and AM terminal is an analog voltage signal or an analog current signal.
(positive (+) side output. For signed data, an absolute value is output. To output data with positive and
negative sings, you need to use two extended terminal boards (optional).)

Note 2: To the FM terminal, connect either a full-scale 0~1mAdc ammeter or a full-scale 0~7.5Vdc (or 10Vdc)
voltmeter, if necessary. The FM terminal can also be used as a 0(4)~20mAdc output terminal.

To the AM terminal, connect either a full-scale 0~1mAdc ammeter or a full-scale 0~7.5Vdc (or 10Vdc)
voltmeter, if necessary.

Connect meters as shown below.

<Connection to terminal FM>

FM =
Meter: Frequency meter
VF-PS1 / (default setting)
CCA - - - —
|The reading of the frequency meter fluctuates during calibration.

*A frequency meter QS60T is optionally available.

B Output modes of the FM terminal
When used with a 0~1mAdc ammeter  When used with a DCO~10V voltmeter ~ When used with a 0(4)~20mAdc

(Default setting)
o-10v FM 0-10v FM o0-10v FM
0-20mA __ 0-1mA 0-20mA ___ 0-1mA 0-20mA ___ 0-1mA

W2
sw2 FE8 =0 FGE =1
When the optional frequency meter QS60T is
connected, this mode is selected.

<Connection to terminal AM >

AM +
Meter: Ammeter
VF-PS1 / (default setting)
CCA = - . —
|The reading of the ammeter fluctuates during calibration.

*|t is recommendable to use an ammeter with a current rating 1.5 or more times as high as the output current
rating of the inverter.
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[Terminal FM-related parameters]
Title Function Adjustment range Adjr:\}gllem Default setting
1 Output frequency (a)
{: Frequency command value (a)
Z': Output current (b)
3 Input voltage (DC detection) (c)
4 Output voltage (c)
5: Compensated frequency *2 (a)
G Speed feedback (real-time value) (a)
7: Speed feedback (1 second filter) (a)
g Torque (d)
5 Torque command (d)
{ {:Torque current (b)
{ &' Exiting current (b)
{ 3:PID feedback value (a)
{4: Motor overload factor (OL2 data) (a)
{5 Inverter overload factor (OL1 data) (a)
/& : Regenerative braking resistance overload factor (OLr data) (a)
! 7:Regenerative braking resistor load factor (% ED) (a)
{8 Input power (b)
{5 Output power (b)
2 3: Optional Al2 input (a)
2 H:RR/S4 input (a)
2 5: VI input (a)
2 5:RX input (a)
2 7: Optional Al1 input (a)
. 2 H:FM output (Do not select this option.) (a)
Frgy | FMterminalmeter | 53: A output (@) z
30 Fixed output 1 -
3 {: Communication data output -
3 2': Fixed output 2 -
3 3:Fixed output 3 -
3 4: Cumulative input power (a)
3 5: Cumulative output power (a)
Y 5: Gain display -
4 & : My function monitor 1 *1
Y 7: My function monitor 2 *1
Y & My function monitor 3 *1
Y §: My function monitor 4 *1
5 [I: Signed output frequency (a)
5 {:Signed frequency command value (a)
5 £ Signed compensated frequency (a)
5 3:Signed speed feedback (real-time value) (a)
5 4 Signed speed feedback (1 second filter) (a)
5 5:Signed torque (d)
5 £ : Signed torque command (d)
5 B Signed torque current (b)
5 5:Signed PID feedback value (a)
& [ Signed RX input (a)
& !:Signed optional Al1 input (a)
& c': Signed fixed output 1 -
& 3: Signed fixed output 2 -
5 4 Signed fixed output 3 -
" FM terminal meter _ .
' adjustment
FETE Srflgsé?rf]itltiitr:];*zt Y msec, £ msec~ {{i ] msec &4
FRE ! Empﬁltsaﬁiféﬁﬂ;em :Voltage output (0~10V), {:Current output (0~20mA) o
F5E2 FM output gradient | If:Negative gradient (downward-sloping), .
c characteristic {:Positive gradient (upward-sloping) !
FES3 | FMbias adjustment | — {53.0~ {080.0 % 5.0
I:No filter
I:Filter approx. 10ms
FEAY | FMoutput filter ' Filter approx. 15ms o
3 :Filter approx. 30ms
4 :Filter approx. 60ms

*1: Monitor adjustment level selected.

*2: “Compensated frequency” refers to the frequency actually sent from an inverter to the motor connected.

*3: Default setting value is adjusted for connection of frequency meters "QS60T".
(Between FM and CCA: Approx. 3.6V)

*4: The output current, input voltage, output voltage, compensated frequency, speed feedback (real-time value) torque, torque
current and exciting current output (FM/AM/pulse and monitor output) can be filtered.
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[Terminal AM-related parameters]
Title Function Adjustment range Default setting
ANsL AM terminal meter selection Same as £ /151 (Z5:AM output disabled) 2
Al AM terminal meter adjustment | — *1
AM output gradient I :Negative gradient (downward-sloping),
FEES o - ) ) !
characteristic {:Positive gradient (upward-sloping)
FEEE AM bias adjustment - 10.0~100.0% 4.4

*1: Default setting value is adjusted for connection of frequency meters "QS60T".
(Between AM and CCA: Approx. 3.6V)

M Resolution
Both the terminals FM and AM have a maximum resolution of 1/1024.

*With the default settings, FM terminal outputs about 4.7V (external impedance is 00 ) or about 1mA (external

mpedemceauisning frequency is 80Hz.

AM terminal outputs about 4.7V or about 1mA, when the

output current reading on the operation panel is 185%.

[Example of the calibration of the frequency meter connected to the terminal FM]
* Use the meter's adjustment screw to pre-adjust zero-point.

Key operated

LED display Operation

Displays the operation frequency.

—_ o
i (When standard monitor display selection £ 7 { = [Output frequency])
RUH The first basic parameter “History function (5 L/ H)" is displayed.
@ @ £ Press either the A or V key to select “F /7.
@ EL0 Press the ENTER key to display the operation frequency.
Press either the A key orthe V key to adjust the meter.
The meter reading will change at this time but be careful because there will
be no change in the inverter's digital LED (monitor) indication.
[Hint]
@ @ &0.0 = It's easier to make the
adjustment if you push and
hold for several seconds.
*By setup, before the needle of meter beings to sway, it will take time.
EOOoEn The adjustment is complete. £ /7 and the frequency are displayed
LU ST aiternately.
I The display returns to its original indications.
ey

(When standard monitor display selection £ 7 { = [Output frequency])

simultaneously.

W Meter adjustment 1 when the inverter is at rest (adjustment by setting = /75L (A/15 L) to 35 Fixed output 1,

* For meter connection, the VF-PS1 inverter has two output terminals; FM and AM, which can be used

3 Fixed output 2, § 3: Fixed output 3)

If it is difficult to calibrate a meter because of large fluctuations of its reading, you may put the inverter out of
operation to make its calibration easier.

It is possible to adjust the meter for the data item selected with the parameter 5 /75 or A/ 5L . Adjustment
levels (a) through (d) shown in the table on the previous page change according to the settings of fixed outputs 1
through 3, as shown in the table below. Use this table as a reference when calibrating the meter(s).

Values adjusted with fixed outputs are put out from the FM (AM) terminal when values in the table are used for
operation. For examples of adjustments, see the next page.

Fixed output 1 comes in handy for adjusting items at adjustment level (a) or (c).

Fixed output 2 comes in handy for adjusting items at adjustment level (b).

Fixed output 3 comes in handy for adjusting items at adjustment level (d).
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Meter adjustment
Adjustment level Fixed output 1 Fixed output 2 Fixed output 3
FRSL(RASL)=30 FRSL(RASL)=37 FRSL(RASL)=33
(a) FH 54% 40%
(b) 185% 100% 74%
(c) 150% 81% 60%
(d) 250% 135% 100%

Note: The 100% value of input/output power is the product of /3~ x200V (400V) x inverter's rated current.

Example: Procedure of calibrating the meter connected to the terminal AM to which “output current” is assigned.]
Key operated LED display Operation

Displays the operation frequency. (Perform during operation stopped.)
(When standard monitor display selection £ 7 {={ [Output frequency])

The first basic parameter “History function (5 L/ 5)" is displayed.

@
]
aoeg
x

&
©

anst Press either the A or V keytoselect“A/715L.”

@ c Pressing the ENTER key allows the reading of parameter setting.
32 Set the parameter at 32 (fixed output for meter calibration 2) by pressing
£ the A key.
J2<RNE | Press the ENTER key to save the change. Then, 5 /75 and the set value
I are displayed alternately.
@ Al Select the AM terminal meter adjustment 5 /7 by pressing the V' key.

oo Press the ENTER key to switch to the data display mode.

Press either the A key or the V key to adjust the meter.

Adjust the pointer to the graduation to which you want it to point when the
inverter passes a current 100% larger than its rated output current.

(The meter reading will change at this time but be careful because there
will be no change in the inverter's indication).

[Hint]
It's easier to make the

><;>/ adjustment if you push and

hold for several seconds.

&
©

*By setup, before the needle of meter beings to sway, it will take time.

Press the ENTER key to save the change. Then A /7 and the set value are
displayed alternately.

RIEL Select the “AM terminal meter adjustment A /75 ” by pressing the V key.
ac Pressing the ENTER key allows the reading of parameter setting.

Return the parameter setting to & (output current display).

Press the ENTER key to save the change. Then, A /75! and the set value
are displayed alternately.

Press the MODE key three times to return to the running frequency display
oo mode. (When standard monitor display selection £ 7 {J={ [Output
frequency])

®PRLBOL®
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B Gradient bias adjustment of analog monitor output

Here is an example of the adjustment of output from 0-20mA — 20-0mA, 4-20mA using the FM terminal.

FEBo- 7. FEAI0 FEG2=1F663=00
(mA) (mA)
20 20

Feai] |

[FE82=C0,

(mA)
A 20

FGE3

0 100%

*The analog output inclination can be adjusted using the parameter F /7.
517 PWM carrier frequency

: PWM carrier frequency
: Random mode
: Carrier frequency control mode selection

7/

1) The sound tone of acoustic noise can be changed by adjusting the PWM carrier frequency. This parameter is
also effective in preventing the motor from resonating with its load machine or its fan cover.

2) In addition, this parameter reduces the electromagnetic noise generated by the inverter. Reduce the carrier
frequency to reduce electromagnetic noise. Note: Although the electromagnetic noise level is reduced, the
magnetic noise of the motor is increased.

3) The random mode reduces motor magnetic noise by changing the pattern of the reduced carrier frequency.

4) To set the parameter F 3 {5 to & or 7 has the effect of suppressing voltage serge to the motor. Reduce the
carrier frequency to less than 4kHz if the wiring between the inverter and motor is long (20 to 100m as a

(
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: guide).

e~

[Parameter setting]
Title Function Adjustment range Default setting

According to model
= Refer to page K-41.
F3iZ Random mode {:Disabled, {: Enabled o
1:Not decrease carrier frequency automatically

{:Decrease carrier frequency automatically
Carrier frequency Z:Not decrease carrier frequency automatically, .
control mode selection 400V class supported
:Decrease carrier frequency automatically,

400V class supported

Note 1: For 200V-55kW to 200V-90kW models and 400V-90kW to 400V-630kW models, the carrier frequency is
between 2.5 and 8.0kHz inclusive.

Note 2: If £ F is set at 2.0kHz or above, it cannot be decreased below 2.0kHz during operation. Changes made to
decrease { F below 2.0kHz take effect when operation is restarted after it is stopped.

Note 3: If £ F is 1.9kHz or less, you cannot change the setting at 2.0kHz or more. Changes made to increase [ F to
2.0kHz or above take effect immediately.

Note 4: If 7 = (V/f control mode selection) is setto &/, F or 7, the inverter sets a lower limit of 2.0kHz for [ .

CF PWM carrier frequency | (.0~ {£.0kHz (2.5~8.0kHz) [Note 1]
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Note 5: If you change the carrier frequency, you may need to reduce the inverter's continuous output current.
= Refer to Section 1.4.4, “Current reduction curve.”

Note 6: If the motor becomes overloaded when ~ 3 {5 is setto I or & (carrier frequency not decreased
automatically), an overload trip occurs.

Note 7: For the setting = 3 {&=c" or 3 to take effect, power needs to be turned off and then turned back on. And
this parameter is invalidated for the ratings of 90 kW and over.

Note 8: When setting = 3 {5 to & or 7, be sure to set { Fat 4.0kHz or less.

Note 9: When setting _ F to {~ {.5, be suretoset 5[ { at 130% or less.

5.18  Trip-less intensification

5.18.1 Auto-restart (Restart during coasting)
L5 |: Auto-restart control selection

A Warning

« Do not go near motors and equipment.

0 Motors and equipment that have stopped temporarily after momentary power failure will restart
suddenly after recovery. This could result in unexpected injury.

Mandatory | « Attach warnings about sudden restart after a momentary power failure on inverters, motors and

equipment for prevention of accidents in advance.

( .
| * Function

: Auto-restart detect the rotating speed and direction of rotation of the motor during coasting or momentary

: power failure, to ensure that the motor restarts smoothly (Motor speed search function). This parameter also
: allows commercial power operation to be switched to inverter operation without stopping the motor.
|

|

\

During operation, “r £ ~ 4" is displayed.

1) Auto-restart after momentary power failure (Auto-restart function)

Input voltage

Motor speed / \ \
>
>

ON
F-cc | OFF

\4

* 1/, 5= {: This function operates after power has been restored following detection of an undervoltage by the main
circuits and control power.

Title Function Adjustment range Default setting | Example of setting

:Disabled

{:At auto-restart after momentary stop

Auto-restart control | Z:When turning ST operation standby

selection signal on or off [Note 1]

EE D -

At start-up

Note 1: ST standby signal can be turned on and off by turning on and off the terminal to which it is assigned.

Example: When ST standby signal is assigned to the S3 terminal, setting & 5 to &, F { {J to J (cancels the “ST
standby signal always ON” setting. By default, this parameter is set to &: always ON.)and ¥ { { 7to &
(assigns ST standby signal to the S3 terminal) makes it possible to momentarily stop and restart the motor
by just turning the S3 terminal off and then back on.

* If the motor is restarted in retry mode, this function will operate, regardless of the setting of this parameter.

* The function (4w 5= {,2,3,4) is activated when the reset of trip or the power is turned on.

* The function (/v 5= !, J) is activated when an undervoltage is detected in the main circuit.

[aoeg
[
i

for3

o3
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2) Restarting motor during coasting (Motor speed search function)

F-CC B L
S3 (ST operation standby

signal) -CC

Motor speed

* 1/ 5=2" This function operates after the S3-CC terminal connection has been opened first and then connected

again.
(

Example: When ST standby signal is assigned to the S3 terminal, setting &/ 5 to 2, F { {[ to {J (cancels the “ST

standby signal always ON” setting. By default, this parameter is set to 5: always ON.)and F ! { Tto &

(assigns ST standby signal to the S3 terminal) makes it possible to momentarily stop and restart the motor

by just turning the S3 terminal off and then back on.

Title Function Adjustment range Default setting Example of setting

{1:Disabled

{:At auto-restart after momentary stop
Auto-restart control | Z:When turning ST operation standby
selection signal on or off
E R B

H:At start-up

]

dord

* To restart the inverter in operation panel operation mode, press RUN key after a power failure.

*When F 3 75 (Number of PG input phases) = { (single phase) in PG feedback vector control mode (F £ =5), the

inverter may trip (£ - { 3: speed error) if the direction of rotation of the motor does not agree with.

Operation and application of the auto-restart function
« By using retry function £ 3 3 together, auto restart function can be actuated at the time of tripping.

the motor during this period does harm to the machine, do not use the retry function.

the start-up takes more time than usual.

» When the auto restart function is selected, this function is actuated also at time of activation of motor and at the first
operation after the reset of tripping. The operation will restart after the waiting time passes.

« Use this function when operating a system with one motor connected to one inverter. This function may not operate
properly in a system configuration with multiple motors connected to one inverter.

The motor coasts during the waiting period between the entry of a start command and the start of operation. If the coasting of

« At restart, it takes several seconds. for the inverter to check to see the number of revolutions of the motor. For this reason,
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5.18.2 Regenerative power ride-through control/Deceleration stop during power
failure

: Regenerative power ride-through control
: Non-stop control time/Deceleration time during power failure

N

:/ * Function \
: 1) Regenerative power ride-through control: When momentary power failure occurs during operation, this :
: function makes operation continue using the regeneration :
: energy from a motor. :
| 2) Deceleration stop during power failure:  When momentary power failure occurs during operation, this |
: function stops the motor quickly compulsorily. A forcible stop is :
: carried outin F 3 /[ (Deceleration time) using the regeneration :
: energy from the motor. :
: (Deceleration time varies with control.) :
| After the forced stop, the inverter remains static until you put off 1
I\\ the operation command momentarily. /,'
[Parameter setting]
Title Function Adjustment range Default setting
o Regenerative power ride-through /_",’:Dlsable('i "
ol control selection {:Power rldfe-through A . o
2 :Deceleration stop during power failure:
F3i0 Non-sto;? control timé/DeceIeration 0 i~32 0.0 sec. 20
time during power failure

Note 1: The power ride-through control time when .., [ = { depends on the setting of £ 3 /I, and the deceleration
time when L, [ =2 depends on the setting of £ 3 {[J.

Note 2: Even if these functions are used, a motor may coast according to load conditions.
In this case, use the auto-restart function along with this parameter function.

Note 4: Although the setting of ~ 3 I can be written when !/, [ is setto { (non-stop control), it cannot be written
when L [ is setto £ (momentary power failure slowdown stop).

W An example of setting when & [ = {
[When power is interrupted]

Input voltage

*The time for which the operation of the motor
I i canbe continued depends on the machine
Motor speed Coasting time A " N X
/ TN i Inertia and load conditions. Before using this

i function, therefore, perform verification tests.
*Use with the retry function allows the motor to

to several tens of seconds. i be restarted automatically without being
& brought to an abnormal stop.

Ny,

— >
Note: If power is interrupted | | Several hundreds of milliseconds
during deceleration stop,
power ride-through control
will not be performed.

[If momentary power failure occurs]

Input voltage

Motor speed

/

Non-stop control J \— Normal acceleration

Ny
>
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5.19

M An example of setting when 4, £ =2

Input voltage

Motor speed

A
>
Deceleration stop

« Even after the recovery from an input power failure, the motor continues slowing down to a stop. If the voltage in the
inverter main circuit falls below a certain level, however, control will be stopped and the motor will coast.

« The deceleration time varies according to the setting of F 3 {{J. In this case, the deceleration time refers to the time
elapsed before a motor running at = H  (maximum frequency) comes to a full stop.

Dynamic (regenerative) braking - For abrupt motor stop

Fh : Dynamic braking selection
F &~ |: Dynamic braking resistance
F &L F |: Allowable continuous braking resistance
F 5 75 ]: Braking resistance overload time

\
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|

/

* Function
Dynamic braking is used in the following cases:
1) Need to stop the motor quickly.
2) The inverter trips because of an overvoltage (OP) during deceleration.
3) Fluctuation of load condition causes a regenerative power even at a constant speed such as press machine.

pm——————————

[Parameter setting]

Title Function Adjustment range Default setting
[ :Disabled
{:Enabled (braking resistance overload
Ph Dynamic braking selection detect) o

2 :Select (braking resistance overload
not detect)

According to model
= Refer to page K-41.
Allowable continuous braking According to model
PP .

resistance = Refer to page K-41.

F5389 Braking resistance overload time | J. {~5 0 5.0 sec. 5.0
* Default settings vary from model dependent. = Refer to page E-38, 39.

Protection levels defined by F & £'& (Refer to Section 6.15.2).

Note 1: The time set using £ & 3 5 is the time for which the resistor sustains an overload. (Enter the time elapsed
before the inverter trips if a load 10 times as large as the allowable continuous braking resistance specified
using A& [ F is applied.) There is no need to change resistance settings recommended by Toshiba (except
DGP resistance setting).

Note 2: If the parameter P & is setto ! or 2 (regenerative braking selected), the inverter will be set automatically so
as to deal with the regenerative energy from the motor by means of a resistor, without taking any action to limit
overcurrent. (The same functionas F 35 5= {)

Note 3: For inverters with ratings of 400V-250kW or more, set F & to {J, because separate dynamic braking units are
not included as standard equipment.

Q

C3

Phr Dynamic braking resistance 0.5~100

ooi-60

e

O kw
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All 200V VF-PS1 and 400V VF-PS1 with ratings of up to 220kW have built-in dynamic braking transistors as standard
equipment. If the rating of your inverter falls within this range, connect the resistor, as shown in Figure a) below or
Figure b) on the next page. If your inverter has a power rating of 250kW or more, connect a resistor, as shown in

Figure c).
4 N
Connecting an external braking resistor (optional)
a) External braking resistor (with a thermal fuse) (optional)
An external braking resistor
(optional)
MCCB PB
Three-phase —X ©RIL1 Um1 @ Motor
main circuit —X @S/L2 VIT2 o
Power supply —x¢ @T/L3 W/T3@
Inverter =
[Parameter setting]
Title Function Adjustment range Example of setting
{1:Disabled
/:Enabled (braking resistance
Fh Dynamic braking selection overload detect) {
':Select (braking resistance overload
not detect)
*Do not connect an external resistor with a resistance (combined resistance) smaller than the minimum admissible
resistance.
For overload protection, be sure to set the parameters P &~ and # & L P properly.
[Parameter setting]
Title Function Adjustment range Example of setting
Phr Dynamic braking resistance o.5~1oon Any value
PLLP Allc?wable continuous braking 00 ~E00.0 kW Any value
resistance
Set the parameter to
FE39 I.Braking resistance overload 0. ~E00.0 sec 5.0 for type PBR*- or to
time any value for other
types.
.
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4 N

b) When a using braking resistor without thermal fuse

An external braking resistor (optional)

* If no power supply is provided
power SIPpY &P TH - Ry PBR
for the control circuit

——— = S
MCCB . MC IPA/+ PB
Three-phase —X_: | > @RIL1 | Um1 @ Motor
main circuit —></ | B osi2 | VIT2 @
power supply __s¢” . OT/L3 - WIT3@
— Depression }
transformer . =
Inverter F _~— Forward run/stop
/—"Reverse run/stop
[Note 1] :
Power supply " @

Note 1: Connection when using an MCCB with a top coil instead of an MC.
Note 2: A depression transformer is required for 400V models but not for 200V models.

[Parameter setting]

Title Function Adjustment range Example of setting
:Disabled
{:Enabled (braking resistance
Fh Dynamic braking selection overload detect) H

':Select (braking resistance overload
not detect)

Phr Dynamic braking resistance J.5~1000Q Any value
All I i ki

PLrP qwab e continuous braking 00 ~500.0 KW Any value
resistance

(When the thermal braking resistor option is not used, be sure to set the parameters &~ and P & £ 7 properly
for overload protection.)

* As a last resort to prevent fire, be sure to connect a thermal relay (THR). Although the inverter has a means of
preventing overload and overcurrent to protect the braking resistor, the thermal relay is activated in case the
protection function fails to work. Select and connect a thermal relay (THR) appropriate to the capacity (wattage)
of the braking resistor.

- Warning -
In the above circuit, the MC in the main circuit is turned off if an inverter's protective function is activated, and
consequently no trip message is displayed. The inverter recovers from a trip if it is turned off. So, check the trip
history record after turning off the inverter and then on again. = Refer to Section 8.2.1.
To prevent a trip condition from being cleared by turning off the power and then on again, change the setting of the
inverter trip retention selection parameter F 5 2. = Refer to Section 6.26.2.

\ J
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4 N\
c) Capacities of 400V-250kW or more
TH - Ry An external braking resistor (optional)
|_| PBR
* If no power supply is provided ‘ ‘
PA PB i i i i
for the control circuit Dynamic braking unit (optional)
\ PB7
R —©
mccs . MC IPA/+
: | ;
Three-phase ﬁ/ ' _ © R/L1 , urm
main circuit —X I _ © S/L2 I VIT2 ®
power supply —¢ . ©TIL3 * W/T3 @
— Depression d
; transformer \ R S - =
ey
M Inverter F Forward run/stop
iy ; n FLB R Reverse run/stop

[Note 1] |

Power supply

Note 1: Connection when using an MCCB with a top coil instead of an MC.

[Parameter setting]
Title Function Adjustment range Example of setting
{:Disabled
{:Enabled (braking resistance
Fh Dynamic braking selection overload detect) o
2 :Select (braking resistance overload
not detect)

* As a last resort to prevent fire, be sure to connect a thermal relay (THR). Although the inverter has a means of

preventing overload and overcurrent to protect the braking resistor, the thermal relay is activated in case the
protection function fails to work. Select and connect a thermal relay (THR) appropriate to the capacity (wattage)

of the braking resistor.
- Warning -
In the above circuit, the MC in the main circuit is turned off if an inverter's protective function is activated, and
onsequently no trip message is displayed. The inverter recovers from a trip if it is turned off. So, check the trip

history record after turning off the inverter and then on again. = Refer to Section 8.2.1.
To prevent a trip condition from being cleared by turning off the power and then on again, change the setting of the

inverter trip retention selection parameter £ 5 [ . = Refer to Section 6.26.2.
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M Selection of braking resistor option and braking unit
Standard braking resistors are listed in the table below.
The usage rate is 3%. (Except for type DGP***)

Braking resistor
Inverter type Model number Rati bCo;tlnuo”us ret?leneratlvi
atin raking allowable capaci
[Note 2] 9 9 pactty
[Note 1]
VFPS1-2004PL
$1-200 ’ PBR-2007 120W -200Q 90w
2007PL
VFPS1-2015PL,
PBR-2022 120W -75Q W
2022PL 0 0 5 o0
VFPS1-2037PL PBR-2037 120W - 40Q 90w
VFPS1-2055PL PBR3-2055 240W - 20Q 96W
VFPS1-2075PL PBR3-2075 440W €15 130W
VFPS1-2110PM PBR3-2110 660W -10Q 200W
VFPS1-2150PM
s SOPM, PBR3-2150 880W -7.5Q 270W
2185PM
VFPS1-2220PM PBR3-2220 1760W -3.3Q 610W
VFPS1-2300PM PBR3-2220 1760W - 3.3Q 610W
VFPS1-2370PM PBR-222W002 2200W - 2Q 1000W
~2550P
VFPS1-2750P,
DGP600W-B1 3.4kW - 1.7Q 3400W
2900P
VFPS1-4007PL
PBR-2007 120W - 200Q W
~4022PL 00 0! 00! 90
VFPS1-4037PL PBR-4037 120W -160Q 90w
VFPS1-4055PL PBR3-4055 240W - 80Q 96W
VFPS1-4075PL PBR3-4075 440W -60Q 130W
VFPS1-4110PL PBR3-4110 660W - 40Q 190W
VFPS1-4150PL
s SOPL, PBR3-4150 880W -30Q 270W
4185PL
VFPS1-4220PL PBR3-4220 1760W - 15Q 540W
VFPS1-4300PL PBR3-4220 1760W- 15Q 540W
VFPS1-4370PL
$1-4370 PBR-417W008 1760W -8Q 1000W
~4750PL
VFPS1-4900PC
DGP600W-B2 7.4kW -3.7Q 7400W
~4160KPC GP600 3 00
VFPS1-4220KPC DGP600W-B3 8.7kW -1.9Q 8700W
PB7-4200K
VFPS1-4250KPC Note 3 + 14kW - 1.4Q 14000W
~4315KPC [Note 3] o
DGP600W-B4
PB7-4400K
+
VFPS1-4400KPC [Note 3] 17.4kW -0.95Q 17400W
DGP600W-B3
x2 (parallel)
PB7-4400K
VFPS1-4500KPC, +
[Note 3] 28kW -0.7Q 28000W
4630KPC DGP600W-B4
x2 (parallel)

Note 1: Continuous regenerative braking allowable capacities vary according to the rated capacity and resistance of
the resistor for reasons of endurance.
Note 2: PBR-0000, PBR3-0000 and DGP600W-B0O: Braking resistor (Connected to PA/+, PB terminal)
Note 3: PB7-4000: Braking unit (Connected to PA/+, PC/- terminal)
Combined braking resistor (Connected to PA/+, PB terminal of PB7-4000)
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M Minimum resistance of connectable braking resistors
The minimum allowable resistance values of the externally connectable braking resistors are listed in the table

below.

Do not connect braking resistors with smaller resultant resistance than the listed minimum allowable resistance

values.

(For 250kW or greater models, a dynamic braking resistor drive unit (optional separate unit) is needed.)

Inverter 200V Class 400V Class
Related output capacity Resistance of Minimum allowable Resistance of Minimum allowable
(kW) standard option resistance standard option resistance
0.4 200 80 - -
0.75 200 200 €0
1.5 75 85 200 [20]
22 199 20Q 200 [20]
3.7 a0 09 060 a
55 o 3] 80
7.5 03 )] 60 20
1 [04) 8 O 20
15 n5 8 80 13.3Q
18.5 n5 3.3Q 80 13.3Q
22 a3 a3 03 3.3
30 23 250 3.3 10Q
37 2 o7 4] a7
45 2 o7 4] 8
55 2 o7 3] 8
75 07 03 3] 23
90 o7 0 7 25
110 - - 7 09
132 - - a7 09
160 - - a7 09
220 - - 09 1.9Q
250 - - 04 0]
280 - - 04 [0]
315 - - 04 [0]
400 - - 0.95Q 0.7Q
500 - - 0.7Q 0.7Q
630 - - 0.7Q 0.7Q
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5.20

Standard default setting

: Factory default setting

* Function

parameters can be also return to their respective default
parameters individually.

This parameter is to set two or more parameters at a time for different commands. Using this parameter, all

settings by one operation, and save or set specific

Function

Adjustment range

Default setting

P o |

:50Hz default setting
Z:60Hz default setting

3 :Factory default setting
H:Trip clear

Factory default

o
E4F setting

5:Reset of user-defined
5:Cumulative fan operat

sec. [Note 4]

5 :Cumulative operation time cleared
5 :Initialization of type information
7:Save user-defined parameters

{ {1 :Acceleration/deceleration time setting 0.01 sec.~600.0

{ {:Acceleration/deceleration time setting 0.1 sec.~6000 sec.

o3

parameters
ion time record clear

Note 1:
Note 2:
Note 3:
Note 4:

This parameter is used to change the settings of other parameters. Therefore, [} is always displayed.

£ 4 P cannot be set during the inverter operating. Always stop the inverter first and then program.

When parameter £ 4 F is invoked, the value set previously is displayed on the left side of the parameter.

If £ 4 F issetto /[, the optional communication devices DEV002Z, PDP002Z and CCL001Z cannot be used

with the inverter. (The personal computer communications software PCM001Z cannot be used, either.)

Furthermore, the copy function of the LED extended panel option (RKP002Z) does not work normally, so use

only the parameter setting function and the monitorin
Note 5:
is turned back on. If the £ £ 72 error occurs, set &

[Programmed value]
| 50Hz default setting (- 4 F= {)|
Setting £ 5 F at { causes all the following parameters to be

(This does not change the settings of any other parameters.)
« Upper limit frequency :50Hz -

101
(XN

« Base frequency 2 F { 70} :50Hz -
» Maximum frequency F H :50Hz -
« Base frequency 1 o L :50Hz
« RR/S4 input point 2 frequency A F & :50Hz -
« VI/Il input point 2 frequency A {F 2 :50Hz -
« RX input point 2 frequency F 2 { :50Hz -
+ Al1 input point 2 frequency F 22 5 : 50Hz
« Al2 input point 2 frequency F 2 3 f : 50Hz
* RP/high-speed pulse input point 2 frequency F & 3 7 : 50Hz
| 60Hz default setting (- 4 F=)|

Setting £ 5 F at & causes all the following parameters to be
(This does not change the settings of any other parameters.)
i 160Hz -

« Upper limit frequency /L

« Base frequency 2 F { 70} :60Hz -
» Maximum frequency F H :60Hz -
« Base frequency 1 o L :60Hz
« RR/S4 input point 2 frequency A F & :60Hz -
« VI/Il input point 2 frequency A {F 2 160Hz
« RX input point 2 frequency F 2 { :60Hz -
+ Al1 input point 2 frequency F 225 : 60Hz
« Al2 input point 2 frequency F 2 3 f 1 60Hz
* RP/high-speed pulse input point 2 frequency F & 3 7 : 60Hz

g function.

4 F again.

set for operation using a base frequency of 50Hz.

Commercial power/inverter switching frequency £ 355 : 50Hz

PID deviation upper limit 7 35 4 : 50Hz
PID deviation lower limit 5 35 5 : 50Hz
Process upper limit F 35 7 : 50Hz
PID output upper limit & 3 717 : 50Hz
Motor rated rotational speed F %1 7 :1400~1480min-1 (According to model)
Point 2 frequency F & : 50Hz

set for operation using a base frequency of 60Hz.

Commercial power/inverter switching frequency £ 355 : 60Hz
PID deviation upper limit 7 35 4 1 60Hz
PID deviation lower limit 5 35 5 : 60Hz
Process upper limit £ 35 7 : 60Hz
PID output upper limit & 3 717 1 60Hz

Motor rated rotational speed F %1 7 :1680~1775min-1 (According to model)
Point 2 frequency F & 1 60Hz

If the power is turned off while the parameter £ 4 F is being set, an error (£ £ P ') will occur when the power
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Default setting (£ 5 F=3)|

Setting parameter £ 4 F to 3 resets all parameters except the following to their default settings.
*When this parameter is set to 3, is displayed for a while, then switches back to the original display (|5 F F
or ). Note that this setting also clears all trip history records. Trip history data will be cleared at this time.

Following parameters are designed considering maintenance that they cannot be reset to the factory default setting
even if you set the parameter £ 5 7 at 3. Following parameters are not displayed on the user parameter group
5~ L even if their settings are different from their default settings. So please be careful.

Trip clear (- 4 F=Y4)]

Title Function Title Function
AL History function FHI8 Optional Al2 input bias
FOsL FM terminal meter selection F 475 | Optional A2 input gain
n FM terminal meter adjustment FEES | Logic output/pulse train output selection (OUT1)
ANSL AM terminal meter selection FEZ MON1 terminal meter selection
AN AM terminal meter adjustment F & 73 | MON1 terminal meter adjustment
F {008 | Analog VINVII voltage/current switching FEIH MON?2 terminal meter selection
Fios Analog Al2 (optlon.al C.IrCUIt board) FEI5 MON?2 terminal meter adjustment
voltage/current switching
F4 780 | VIlinput bias FEE ! | FM voltage/current output switching
F47 ¢ | VIIlinput gain FEEBE | MON1 voltage/current output switching
F 472 | RR/S4input bias FE5 ! | MON2 voltage/current output switching
i ] i i
Ii :’ 1:: Eiﬁéi‘?ﬁ;:am E ::g.?"~ Quick registration parameter 1~32
FHI5 RX input gain FEBED Free notes
FY7E Optional Al1 input bias F8549 Network option reset setting
F 477 | Optional Al1 input gain

Setting £ 5 F to Y initializes the past four sets of recorded trip history data.

* (The parameter does not change.)

Cumulative operation time clear (-

F=5)]

Setting £ 4 F to 5 resets the cumulative operation time monitor to the initial value (0 [zero] time).

Initialization of type information (£ 5 F=5)]

When a trip occurs because of a type error (£ £ 4 F is displayed), you can clear the trip by setting £ & to 5. This
function is used to reformat a control circuit board to adapt it to an inverter, for example, when a circuit board is
removed from an inverter to use another inverter for maintenance or for other reasons. This setting clears all type

data stored in the inverter.

Save user-defined parameters (£ 54 F=7)|

Setting £ 5 F to 7 causes all the current parameter settings to be stored individually.

Reset of user-defined parameters (- 4 F=5)]

Setting £ 4 F to & returns all parameters to the settings saved by setting the parameter £ 4 7= 7.
* The above settings 7 and & allows you to have your own default parameter settings.

Cumulative fan operation time clear (-

F=5)]

Setting £ 4 F to 5 resets the cumulative fan operation time to the initial value (0 [zero] time). Set this parameter

when replacing the cooling fan, and so on.

Acceleration/deceleration time setting: 0.01 to 600.0 sec. (- ¥ 7= {][]) |

When £ 5 F is setto {[J, the acceleration/deceleration time can be set within a range of 0.01 to 600.0 sec.

Acceleration/deceleration time setting: 0.1 to 6000 sec. (- 5 F={ {)]

When £ 45 F issetto { {, the acceleration/deceleration time can be set within a range of 0.1 to 6000 sec.
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5.21

Searching for all reset parameters and changing their settings

: Automatic edit function

* Function

4

]

|

|

|

|

|

\
AN

Automatically searches for only those parameters that are programmed with values different from the
standard default setting and displays them in the user parameter group & ~ L. Parameter setting can also be
changed within this group.

Note 1: If you reset a parameter to its factory default, the parameter will no longer appear in &~ L.

Note 2: It may take several seconds to display changed parameters because all data stored in the user parameter

group £ ~ I is checked against the factory default settings. To cancel the parameter group search in process,

press the

key.

Note 3: Parameters which cannot be reset to the default setting after setting £ 4 7 to 3 are not displayed.

= Refer to Section 5.20 for details.

W How to search and reprogram parameters

The operations of search and resetting of parameters are as follows.

Key operated

LED display

Operation

Displays the operation frequency (operation stopped).
(When standard monitor display selection £ 7 {J={ [Output
frequency])

®

The first basic parameter “History function (4 L H)" is displayed.

&
©

Press A or V key to select s ~ L.

Press the ENTER key to enable the user parameter automatic edit
function.

®®

o
=4

Searches for parameters that are different in value from the standard
default setting and displays those parameters. Press the ENTER key
orthe A key to change the parameter displayed. ( Press the ¥V key
to search for parameters in reverse direction.)

Press the ENTER key to display the set value.

Press the A key and V key to change set value.

S o
O9%

Press the ENTER key to save the changed value. The parameter
name and the programmed value will flash on and off alternately.

®
S

Use the same steps as those given above to display parameters that
you want to search for or change setting with the A key and V¥ key.

When [/ - - - appears again, the search is ended.

©
DO,

Parameter display

Fr-F

A search can be canceled by pressing the MODE key. Press the key
once while the search is underway to return to the display of
parameter setting mode.

After that you can press the MODE key to return to the status monitor

mode or the standard monitor mode (display of operation frequency).
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5.22  EASY key function
: Registered parameter [F

display selection Quick registration parameter 1~32
: EASY key function selection

SIHFIES]:

* Function
The following three functions can be assigned to the EASY key for easy operation by means of a single key.
» Setting monitor mode switching function
« Shortcut key function

7
’
]
]
]
]
]
]
'\ * Local/remote key function

L

[Parameter setting]
Title Function Adjustment range Default setting

£ Standard setting mode at time of activation
Registered parameter of motor
display selection {1 Quick mode at time of activation of motor
Z': Quick mode only
- Quick mode/ standard setting mode
switching function
{:Shortcut key:
Pressing for 2 sec. to record the parameter,
Fas0 EASY key function selection pressing normally to jump to recorded
parameter (first jump to the 1st history)
Z:Local/remote key:
Local by ON
3: Monitor peak minimum hold trigger

n
1%

L

W Quick mode/standard setting mode switching function (- 75 =0

The EASY key allows you to switch between quick mode and standard setting mode.
The way parameters are read out and displayed varies according to the mode selected.

Quick mode

This mode allows you to previously select parameters (max. 32 parameters) whose settings need to be changed
frequently and to read them out only. Eight parameters are selected by default; add or remove parameters as
required.

Standard setting mode
Standard setting mode in which all parameters are read out.

[How to read out parameters]
To enter the setting monitor mode, set parameter 7 75 [J to £I, switch to the setting monitor mode using the EASY
key, and then press the MODE key.
Press the A key orthe V' key to read out parameters in ascending or descending order.
The relation between the parameter and the mode selected is shown below.

[F5EL ko

* Standard setting mode at time of activation of motor. Press the EASY key to switch to the quick mode.

[FoEtk:

* Quick mode at time of activation of motor. Press the EASY key to switch to the standard setting mode.

[F5EL e

* Quick mode (fixed).
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[How to select parameters]

Select the desired parameters as parameters 110 32 (F 75 {~F 75 ). Note that parameters should be specified
by communication number. For communication numbers, refer to Table of parameters.

In the quick mode, only parameters registered as parameters 1 to 32 are displayed in order of registration.

By default, parameters are set as shown in the table below.

[Parameter setting]

Title Function Adjustment range Default setting
Fa5 1 Quick registration parameter 1 0~55%5 HORUH)
Fisc2 Quick registration parameter 2 0~55%5 {5(FPL)
Fi53 Quick registration parameter 3 a~5955 LIEFH)

F 54 Quick registration parameter 4 0~55%5 SRLL)
Fi55 Quick registration parameter 5 0~55%8 OWELD)
FI5E Quick registration parameter 6 a~5955 EOOEHN)
F57 Quick registration parameter 7 0~55%5 G(FI)
FI58 Quick registration parameter 8

~ ~ 0~555 955
FIE 1 Quick registration parameter 31

FIEZ Quick registration parameter 32 0~55%8 SO(FS5EL)
Note: If any number other than communication numbers is specified, it is Continuous 5 5 5: Disabled

regarded as 5 5 5 (no function assigned).

M Shortcut key function (F 75 0=/
This function allows you to register, in a shortcut list, parameters whose settings need to be changed frequently so
that you can read them out easily in a single operation.
The shortcut is usable in the frequency monitor mode only.

[Operation]

Set the parameter £ 75 [ to {, read out the setting of the parameter you want to register, and press and hold down
the EASY key for 2 sec. or more. The registration of the parameter in a shortcut list has been completed.

To read out the parameter, just press the EASY key.
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M Locallremote key function (F 75 5=7)
With this function, the means of starting and stopping operation and setting frequencies can be switched easily
between the operation panel and the means selected with the parameters £ /7 & (command mode selection) and
F 10 d (frequency setting mode selection).
To switch between them, set the parameter & 75 [ to & and use the EASY key.

Local mode : When Local mode selected by key, start and stop, and frequency setting are

effective only by operation panel keys.
The EASY key lamp is lit while Local mode selected.

Remote mode : Start and stop, and frequency setting follow the selection of £ /7 & (Command
mode),or ~ /71 {} & (Frequency setting mode).

Setting mode — Switching of commands and references

Commands
fnbd Key

Terminal board Local/Remote
. Logic input: 108
Operation panel Command terminal
.R51§85 board priority
communication

Logic input: 48
Communication

Communication

option Operation panel — priority cancel
References | Terminal Run / Forward
Fhdd boat Run / Reverse
e Logic input: 104 I = B
Terminal board Frequency reference I Serial communication
(VI/I,RR,RX) priority switching |
Operation panel — —

communication — | VI/Il terminal priority

|
RS485 ' Logic input: 106 |
|
Communication I

option —|
Operation
UP/DOWN _| — panel
. 1 viii
Optional —] —! References Internal
Fo07 reference
oot

— Serial communication
Terminal board -
(VIILRR,RX) 1

Operation panel — —

RS485
communication

Communication __|
option

UP/DOWN _] —

Optional — —
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MBumpless key function (F 150=2, F255=1)
Setting £ 7511 to 2 (local/remote switching enabled) and F 255 to { (bumpless operation enabled) enables

bumpless operation, which allows seamless switching between local and remote during operation.
= For details, refer to section 6.14.

M Peak hold function (F 755=3)
This function allows you to set peak hold and minimum hold triggers for parameters F 755, F5355, F5ER,
F9 70 and F5 72, using the EASY key. The measurement of the minimum and maximum values set for 5 7 5,
FORE,FS5E8,F5 70 and F 5 77 starts the instant when you press the EASY key after setting parameter
Fi50t 3.

The peak hold and minimum hold values are displayed in absolute values.
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6. ExtendeW

Extended parameters are provided for sophisticated operation, fine adjustment and other special purposes.
= Refer to Section 11, Table of parameters.

6.1 Input/output parameters

6.1.1 Low-speed signal
: Low-speed signal output frequency

« Function
When the output frequency exceeds the setting of # {/ [l an ON signal will be generated. This signal can be
used as an electromagnetic brake excitation/release signal.
*Through the open collector terminal OUT1 or OUT2 (24Vdc-50mA [max.]).

[Parameter setting]
Title Function Adjustment range Default setting

Fion Low-speed signal output frequency D0~ Hz 0.0

Output frequency [Hz] A

Set frequency

F o
3
0 j
Low-speed signal output Time [s]
P24-OUT1 terminals (Default setting)
P24-0OUT2 terminals ON
FLA-FLB-FLC terminals _— L OFF

Low-speed signal output: Inverted _l ,— ON
[ OFF

[Connection diagram (Sink logic)]

/ \
: * Output terminal setting :
: The low-speed signal (ON signal) output function has been assigned to the terminal OUT1 by default. This :
: setting must be changed to invert the polarity of the signal. :
: [Parameter setting] |
| Title Function Adjustment range Example of setting :
: T Output terminal function selection 0-355 “(ON signal) or :
! Y 1(0UT1) Ve 5 (OFF signal) !
: Note: To put out signals to OUT2, select the parameter £ {3 {. :
-—— !
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{
: Speed reach detection band

* Function
When the output frequency becomes equal to the fre:
generated.

[Parameter setting of frequency and detection band]

6.1.2 Putting out signals of arbitrary frequencies

: Speed reach setting frequency

quency setby £ {7 { +F {2, an ONor OFF is

Title Function Adjustment range Default setting
Find Speed reach setting frequency O.0~U1 Hz 0.0
Fig2 Speed reach detection band O0~U1L Hz 25

[Parameter setting of output terminal selection]

Title Function Adjustment range Example of setting

P Output terminal function selection2 | B(RCH (specified speed ON signal) )
Fi3i (OUT2) O~255 or

5(RCH (specified speed OFF signal) )
Note: To put out signals to OUT1, select the parameter £ 3.

1) If the detection band value + the set
frequency

Output frequency [Hz] A

frequency is less than the designated

Frl-Fi)
ot
0 >
Speed reach setting frequency Time [s]
P24-OUT1 terminals
P24-OUT2 terminals (Default setting) ON
FLA-FLB-FLC terminals OFF
. ON
( Speed reach setting frequency : Inverse OFF )

2) If the detection band value + the set
frequency

Output frequency [Hz]
*

Speed reach setting frequency
P24-0OUT1 terminals

P24-0OUT2 terminals (Default setting)
FLA-FLB-FLC terminals

( Speed reach setting frequency : Inverse

A

frequency is more than the designated

>

4

’Time [s]

ON
OFF
ON

OFF

)
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6.2 Input signal selection

6.2.1 Priority when forward/reverse run commands are entered simultaneously

: Priority when forward/reverse run commands are entered

simultaneously

* Function

This parameter allows you to select the direction in which the motor runs when a forward run (F) command

1)Reverse run

[
]
]
]
]
| and a reverse run (R) command are entered simultaneously.
]
]
1 2)Deceleration stop

\

[Parameter setting]

Title Function Adjustment range Default setting
Priority when forward/reverse run
Fins commands are entered :Reverse run, {:Stop H
simultaneously

[F {0 5=0(Reverse run)] If a F command and a R command are entered simultaneously,
the motor will run in the reverse direction.

Output frequency [Hz] A
Set frequency
0 Time [s]
\
Set frequency
Forward run signal ON
OFF

. ON
Reverse run signal
OFF

[F {l15=1{ (Stop)] If a F command and a R command are entered simultaneously

the motor will slow down to a stop.

Output frequency [Hz] A
Set frequency
0 Time [s]
. ON
Forward run signal OFF

R ignal ,—l ON
everse run signa OFF
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6.2.2 Assigning priority to the terminal board in the operation panel and operation mode

* Function

This parameter is used to give priority to certain external commands entered from the terminal board in
operation panel and operation mode.
For example, when jogging the motor by giving signals externally.

—_______\

[Parameter setting]
Title Function Adjustment range Default setting

F b Input terminal priority selection £i:Disabled, {:Enabled o

[£}: Deselect (terminal board has no priority)]
Priority is always given to commands (operation commands) entered from the operation panel. To give priority to
commands from the terminal board, it is necessary to switch from control panel operation to terminal board
operation by sending signals through the terminal board.

Command from the operation panel
(Lnod=1)

—) O - \alid command

(0]

The mode switching terminals
are used to switch to terminal

c 47 h inal board board operation mode.
ommand from the terminal boan I_ = Refer to Section 7.2.

[ {: Select (terminal board has priority)]
Priority is given to commands entered from the terminal board even in operation panel operation mode.

Command from the operation panel g
T T —-0 ——O—— Internal command
(L XN l ) H
o
B
C 4 the terminal board A: No command from the terminal board.
ommand rom the terminal boar B: Command from the terminal board.

Note: Priority is given to commands entered from the terminal board even if the operation mode is switched from
Remote to Local with the Easy key’s “local/remote switching” function.

M Priority command from terminal board (Operation command)
Jog run : input terminal selection {£/ {5
DC braking - input terminal selection & 2/2' 3

An example of switching to jog run in operation panel operation mode.

[In case that terminals S3 and CC are assigned to jog run]
Assign control terminal S3 ([ /4: preset speed 3] in default setting) as the jog run setting terminal.

Title Function Adjustment range Example of setting
Input terminal function . .
1 Mt 1
Fiia selection 7 (S3) a~135 {8 (Jog run settin g terminal)
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Output frequency [Hz]

Forward run
Set frequency
e
Forward run
0
S3-cC | ' '
(Jog run) -

6.2.3 Analog input signal switching
: Analog input VI/VII voltage/current switching
: Analog input Al2 (optional circuit board) voltage/current switching

* Function

These parameters are used to switch signals to be sent to the analog input terminals VI/Il and Al2 (optional).

Parameter setting]
Title Function Adjustment range Example of setting
. -
FioE Analog VI/VII voltage/current switching | " Voltage input o
{: Current input
on Analog input Al2 (optional circuit board) | £ Voltage input "
Fios o . ) o
voltage/current switching {: Current input
When using the analog input terminal VI/Il When using the analog input terminal VI/Il
as a voltage input terminal (VI) as a voltage input terminal (II)
Fiog=0 Fiog=1
CCA VI/II CCA: Analog common CCA VI/II
0~10V input 0~20mA(4~20mA) input

= For an explanation of input gain and bias adjustments, refer to Section 6.23.
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6.3 Terminal function selection
6.3.1 Keeping an input terminal function always active (ON)
[F g, [ Fi27 {2 & |: Always ON function selection 1~3
* Function

selectable)

|
|
: This parameter specifies an input terminal function that is always kept active (ON). (Only one function
|
|
|

[Parameter setting]

Title Function Adjustment range Default setting
Fuoin Always ON function selection 1 O~135 &
Fi2d Always ON function selection 2 o~135 o
F 28 Always ON function selection 3 O~135 g

* The selected function is always kept active regardless of the type of logic (positive or negative) in the table of

function settings in 7.2

A,

6.3.2 Modifying input terminal functions

{

]

]

[
[FLi5];

[} .

= For details, refer to Section 7.2.1.

* Function

design flexibility.

o=

Input terminal function selection 4 (RES)

: Input terminal function selection 5 (S1)

Input terminal function selection 6 (S2)

Hl Setting of contact input terminal function

Use the above parameters to send signals from an external programmable controller to various control input
terminals to operate and/or set the inverter.

The desired contact input terminal functions can be selected from about 80 types ({i- ! 5 5). This gives system
Using the SW3 switch, the function of the RR/S4 terminal can be selected between analog input and contact
input. By default, the RR/S4 terminal is set as an analog input terminal (voltage input terminal). To use it as a
contact input terminal. therefore. vou need to turn the SW3 switch to the S4 position.

Input terminal function selection 1 (F) : Input terminal function selection 7 (S3)

:
: Input terminal function selection 2 (R) : Input terminal function selection 8 (RR/S4)
|
{

Input terminal function selection 9~16

Terminal Title Function Adjustment range | Default
symbol setting
- Foin Always ON function selection 1 5 (ST)
- Fi27,Fi28 Always ON function selection 2, 3 g
F sl Input terminal function selection 1 (F) " e 2 (F)
R Fiig Input terminal function selection 2 (R) (U;éf?e:to 4 (R)
RES F M Input terminal function selection 4 (RES) Sjction 1) &5 (RES)
S1 F s Input terminal function selection 5 (S1) ’ 10 (S1)
S2 F LR Input terminal function selection 6 (S2) 2 (S2)
S3 Foia Input terminal function selection 7 (S3) {4 (S3)
The terminal below is operative only when SW3 is in the S4 position. — —
RR/S4 | F B | Input terminal function selection 7 (S4) O~135 [Note2] | {5 (S4)
Note 1: The function that has been selected using # { !, F {2 7and F {2 & (always ON function selection 1~3

parameter) are always activated.

Note 2: When using the RR/R4 terminal as a contact input terminal (sink logic), always turn the SW3 slide switch to

the S4 position.
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M Connection method
1) a-contact input

|Inverter{ |a-contact switch| Sink setting

Input
terminal ~ i *This function is activated when the input terminal and CC

(common) are short-circuited. Use this function to

specify forward/reverse run or a preset speed operation.
cc :

2) Connection with transistor output

[Inverteq [Programmable controlleq
Input . . .
terminal *Operation can be controlled by connecting the input and CC

(common) terminals to the output (no-contacts switch) of the
i programmable controller. Use this function to specify
cc forward/reverse run or a preset speed operation. Use a
i transistor that operates at 24Vdc/5mA.

* Interface between programmable controller and inverter

Note:  When using a programmable controller with open collector outputs for control, connect it to the P24/PLC
terminal, as shown in the figure below, to prevent the inverter from malfunctioning because of current
flowing in.

Also, be sure to turn the SW1 slide switch to the PLC position.

Programmable controller Inverter
+24V
SWi1 T
O |PLC
PLC
P24/PLC
F~S4
+24V
power
supply
CcC
)— )1

3) Sink logic/source logic input
Sink logic/source logic (input/output terminal logic) switching is possible.
= For details, refer to Section 2.3.2.
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6.3.3 Modifying output terminal functions
: Output terminal function selection 1 (OUT1)

: Output terminal function selection 2 (OUT2)
: Output terminal function selection 3 (FL)

M F {35 |: Output terminal function selection 4~9

1
M F {& 9 |: Output terminal function selection 10, 11

= For details, refer to Section 7.2.2.

6.4 Basic parameters 2

6.4.1 Switching among V/f characteristics 1 and 2 from input terminal
: Base frequency 2

: Base frequency voltage 2
: Manual torque boost 2

: Thermal protection level 2

* Function

Use the above parameters to switch the operation of 2 motors with a single inverter and to select motor V/f

characteristics (1 to 2) according to the particular needs or operation mode.

[Switching methods]

Terminals are used for this switching.

Note: The setting of parameter 7 £ (V/f control mode selection) is valid only when V/f1 is selected. If V/f2 is
selected, V/f control is performed in constant torque mode. Do not switch motors when the parameter
F £ (VIf control mode selection) is set at 7. For parameters selected when changing V/f characteristics
(1 to 2), refer to table on the next page.

!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

Note: Refer to Section 5. 8 . (Base frequency 1) for £ { 71,

Section 5. 8 /L. s (Base frequency voltage 1) for = { 7,
Section 5.7 s & (Manual torque boost) for  { 72,

and Section 5.14 £ H - (Motor electronic thermal protection level 1) for 5 { 7 3, respectively.
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M Setting of switching terminals
The V/f1 and V/f2 switching function is not yet assigned to any terminal. Therefore, it is necessary to assign them to
unused terminals.

Ex.) Assigning the V/f switching 1 function to S1.

Title Function Adjustment range Example of setting
Fil Input terminal function selection 5 (S1) | §~ 35 2 B (V/f switching 1)

= =)

S1: V/f switching 1 O——

cC

S1-CC Vi Parameters selected

Base frequency 1

Base frequency voltage 1
Manual torque boost 1
Thermal protection 1

[

OFF 1

x oo

-~
]

Base frequency 2

Base frequency voltage 2
Manual torque boost 2
Thermal protection 2

ON 2

]

B T T T T o O Y
I
(XN KN

*Select V/f1 when using the vector control and the V/f-5 point setting.
Selecting V/f2, disables vector control but enables the V/f constant control.
* By using “My function,” torque limits and acceleration/deceleration modes can be switched along with V/f

switching.

Note: With the operation panel or communication, the panel acceleration/deceleration selection (+ 5 [ 4) can be set.
* This function is active only in operation panel operation mode.
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6.5 VIf 5-point setting
: VIf 5-point setting VF1 frequency : VIf 5-point setting VF4 frequency
: VIf 5-point setting VF1 voltage m : VIf 5-point setting VF4 voltage
: VIf 5-point setting VF2 frequency : VIf 5-point setting VF5 frequency
VIf 5-point setting VF2 voltage | = /55 |: VIf 5-point setting VF5 voltage
V/f 5-point setting VF3 frequency
: VIf 5-point setting VF3 voltage
= For details, refer to Section 5.6,5).
6.6 Speed command switching
6.6.1 Using two types of frequency (speed) commands

™
23
3
o

-
X

"
iy
Dugu ]| Lngu]| Lt ]
LxOu] | PSR L

-
X

~

* Function

« Switching with input terminal

e

: Frequency setting mode selection 1
: Frequency priority selection

: Frequency setting mode selection 2
: Speed command priority switching frequency

These parameters switch two types of frequencies
« Automatic switching by parameter setting
+ Automatic switching by means of switching frequencies

JIT=01

1) Switching with input terminal board (- ' [J =]
Reference can be switched if the frequency priority switching function is assigned to a terminal.

Command selected
with F 70 o

A

 J

QO

Command selected

with = 27 1

Operation frequency

command

A : Selects the command set with parameter = /7 [ o/ . — Operation frequency command switching terminal OFF

B : Selects the command set with parameter ~ 2/ [J 7.

Ex.) When the frequency priority switching function is assigned to terminal S3.

i

— Operation frequency command switching terminal ON

Title Function Adjustment range Example of setting
i 9
F {7 | Input terminal function selection 7 (S3) O~135 13 4(Operation frequency command
switching)
Speed command
S3 Command selected with
OFF
Fhbd
CcC Command selected with
ON
F2on
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2) Automatic switching by means of switching frequencies (F 20 0= {)

Command selected g eOmm——p

Operation frequency
with F 70 o

B command

Command selected
with 20 7

A: If the frequency set with F /71 4 is higher than that set with F 2 {J &

Priority is given to the
command set with £ /7 .
~~~~~ Priority is given to the
command set with £ 21 7.

B: If the frequency set with ~ /7 [} o is equal to or lower than that set with F 2 &

Frequency setting signal 4& TS
FJOR ;- \
\ >
Priority is given to Priority is given to
the command set the command set
with £ 70 . with F 20 7.
[ Parameter setting]
Title Function Adjustment range Default setting
{:VI/Il (voltage/current input)
Z:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
4:Operation panel input enabled
(including LED/LCD option input)
5 :2-wire RS485 communication input
Fhod Frequency setting mode selection 1 | 5:4-wire RS485 communication input 2
7:Communications option input
5 :Optional Al1 (differential current input)
5:Optional Al2 (voltage/current input)
{ I:Up/Down frequency
/ {:Optional RP pulse input
{2 :Optional high-speed pulse input
O:FN0dIF 280 7 terminal switching
(input terminal function selection
F2on Frequency priority selection 05) o
LFNOGIF 20 T frequency switching
(switching with F 25 §)
F2oi Frequency setting mode selection 2 | Sameas F /10 d (i~ {2) {
LT Speed command priority switching 0 i~EH Hz ot
frequency
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6.7 Operation frequency

6.7.1 Start frequency/Stop frequency

: Start frequency setting

* Function

The frequency set with the parameter F 2 {J is put out as soon as operation is started.
Use the F & 4 I parameter when a delay in response of starting torque according to the
acceleration/deceleration time is probably affecting operation. Setting the starting frequency to a value from
0.5 to 2.0Hz (max. 5Hz) is recommended. The occurrence of an overcurrent can be suppressed by setting
this frequency below the rated slippage of the motor. If 0 speed torque is needed (F £ =7), set F 24 [,
F Y3 at0.0Hz.

« At start up : frequency set with ~ & 4 [ is put out immediately.

«Atstop : The output frequency drops to OHz immediately by the frequency set with F &4 3.

[Parameter setting]

Title Function Adjustment range Default setting
FZ4D Starting frequency setting 00~ 100 Hz a1
F243 Stop frequency setting O.0~30.0 Hz a.0

Output frequency [Hz] A
Start frequency setting . \ \
Stop frequency setting , 2 &
/ \
NG
0 7 Time[s]

Note: Set these parameters so that the start frequency is higher than the stop frequency .
If the -set frequency is lower than the -set frequency, the reference frequency must be
higher than the F & 4 3-set frequency to start the motor.

Ifboth [ F 248 | and [ F 24 3 | are setto £.87 Hz, the motor will start even if the frequency set is 0.0Hz.

6.7.2 Run/Stop control with frequency setting signals

: Operation start frequency

: Operation start frequency hysteresis

* Function
The Run/Stop of operation can be controlled simply with frequency setting signals.

Title Function Adjustment range Default setting
FoMH Operation starting frequency O0~FH a.0
FoHZ Operation starting frequency hysteresis O0.0~300 Hz 0.0
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Output frequency [Hz]

A The inverter begins accelerating after
the frequency command value has
reached point B.

Feq | +[F2He Deceleration stop begins when the
frequency command value decreases
below point A.

N,

0 A B 100% Operation frequency command value

6.7.3. Frequency setting signal 0Hz dead zone handling function

* Function

(

|

: If the frequency is set to OHz by means of an analog signal so that the motor shaft can be locked by sensor
: vector control (7 & = 7) the frequency may not always be OHz because of drift or offset.

: In such a case, this parameter allows you to correctly set the operation frequency command to OHz. If the

: operation frequency command is below the frequency setting signal OHz insensitive frequency set with

|\ F &4, parameter F 2 4 4 will adjust the operation frequency command to OHz.

[Parameter setting]

Title Function Adjustment range Default setting
F244 Frequency command dead band O0~50 Hz 4.0
Operation frequency Note 1: This function is invalid to preset
command value the speed operation frequency
Output after handling command.
of the dead zone Note 2: It is effective as frequency
Fa4y s instruction is to the frequency
L reference chosen by F /7 o,
OHz - F 20 7, communication,etc.
Operation frequency ~ Note 3: The addition and multiplication of
command value the override function is carried out

to the frequency in which this
function operated.

6.8 DC braking

6.8.1 DC braking
: DC braking start frequency : DC braking time
5 ! |: DC braking current F 25 3 |: Forward/reverse DC braking

priority control

/ \
: « Function :
: A large braking torque can be obtained by applying a direct current to the motor. These parameters set the :
l‘ direct current applied to the motor, the application time and the start frequency. }

Title Function Adjustment range Default setting
F2s50 DC braking start frequency O0~120.0 Hz 5.0
FZ25 ! DC braking current O~100 % 540
F2s2 DC braking time 0.0~2 0.0 sec. Lo
F253 Forward/reverse DC braking priority control [ :Disabled, {:Enabled 0

F-13



TOSHIBA

E6581386

Output frequency [Hz]

Set frequency

DC brakinf; start frequency

0

A
Output current [A]

LED display
o b displayed

DC braking

Operation signal (F-CC)

<DC braking start conditions>

/\
|

\
V

¢ Note:During DC braking_, the DC braking
lju:

current may be adjusted
automatically to prevent the overload
protection function from being
?ptivated and causing the inverter to
rip.
The DC braking current may be
adjusted automatically to prevent
tri pin%.

hen the inverter is used with a
standard motor, setting the
percentage of DC braking (F25 1)
above 60% may activate the thermal
protection function to prevent the
motor from being overloaded
?[()egending on the setting of £ 25 7

braking time).

DC braking current
> T
DC braking time
ON
OFF

The forward/reverse DC braking priority control function F £ 5 3 recognizes certain conditions such as stop
commands from the inverter, and is activated when the output frequency goes down below the DC braking start
frequency set with = 2 5 [7. In this case, the conditions under which DC braking starts include not only the issue of a
start or stop command from the operation panel or an external input device, but also a fall in the reference frequency
below the value set with 7 & 4 3 (stop frequency setting) or a fall in the output frequency below the operation stop
frequency setting F &'+ 3.

[DC braking under normal conditions] (Forward/reverse run DC braking priority control £ &' 5 3= [Disabled])

Output frequency [Hz] A Foad Foad mm : DC braking
Set frequency l<—>| /7 l—>| /7 <—>ﬁ
/ \
0 8 8 >
Time [s]
Reference frequency A
Q)] 2 2) (3)
0 8 8 >
. . ON
Operation signal (F-CC) 0 IJ 0 IJ OFF
() If F2550 and F &4 3 > reference frequency : DC braking
(2) If F 251 > reference frequency > F 24 3 : Operation at the command frequency
If 258 and F 24 3 > reference frequency : DC braking

(3) If an operation command is entered during DC braking

: DC braking is discontinued to restart the operation.
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[Priority to DC braking during forward/reverse operation] (Forward/reverse run DC braking priority control

F 25 3= {[Enabled])

Output frequency [Hz] F254=0

A

Fo53=1 mmmm: DC braking

A
1/ [F5a] " 7 [Fs

7] [F25g] [FZ5

|

[Fesz]

Set fi
et frequency /7

<> (<> / <

A

l]

I 2

Ny

0

4
Reference frequency Al ® /

Time [s]

F250

Ny
>

~

0

Forward run signal (F-CC)

:L

ON

Reverse run signal (R-CC)

—

OFF

ON
I_OFF

~

(4) During normal forward/reverse run (F 2 5 3=0)

(5) If a reverse run (or forward) command is entered during forward run (or reverse) (F & 5
DC braking when the frequency set with F 25 7

(6) If an operation command is entered during DC braking : RUN command has a priority.

braking is not active.

: Not recognized as a stop command, so that the DC

I=1):

decreases below the reference frequency during

deceleration.

(7) If an operation command is changed from ON to OFF during DC braking, DC braking is discontinued to stop the

operation.

6.8.2 Motor shaft fixing control

: Motor shaft fixing control

’

/22 N
: * Function |
: This function is used to prevent the motor from running unexpectedly after the motor is stopped because :
: it's shaft is not restrained or to preheat the motor. :
N e e /)

[Parameter setting]

Title Function Adjustment range Default setting
F2sY Motor shaft fixing control [:Disabled, !:Enabled g

If the motor shaft fixing control parameter 7 2 5 4 is set at {, DC braking continue at half a braking rate of that set
with £ 25 { to retain the motor after it has come to a full stop by DC braking. To discontinue motor shaft axis fixing
control, cancel the assignment of the input terminal function “ST standby command (6)” to an input terminal. Note,

however, that this function doesn't operate after a DC braking command is entered by control input terminal signal.

When assigning the ST function to the S3 terminal.

Title Function Adjustment range Default setting
Frig Always ON function selection 1 O~135 g
Fiia Input terminal function selection 7 (S3) O~135 &
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Note

Note

LED display
Output frequency [Hz] o b is displayed.

A

Set frequency d b 0nis displayed.

Foac
DC braking start frequency
3
0 7" Time [s]
Output current [A] A
AV ==
H 2

\ 4

RIRALIR

ON
Operation signal (F-CC,
P gnal ( ) OFF
Operation standby signal (S3-CC) ON
— OFF

1: If the motor shaft fixing control parameter 7 2 5 4 is set at ! (enabled) when the output frequency is below
the DC braking start frequency ~ 2 5 {J and terminals S3-CC are closed (ON), the DC braking function is
activated and the motor shaft fixing control continues regardless of the setting of the DC braking time
parameter £ 25 2.

2: If a power failure occurs during motor shaft fixing control and the motor starts to a coast, motor shaft fixing
control will be canceled. Also, if the inverter trips during motor shaft fixing control and is restored to working
order by the retry function, motor shaft fixing control will be canceled.

6.8.3 Function of issuing a 0Hz command during a halt

* Function

\
1
This function controls the motor in the zero-speed state at the time of stop. If this function is set up, the :
0Hz command will be put out instead of DC braking at the time of a stop,and a motor will be controlled in :
the setting time stop state. The monitor display serves as o & during this control operation. This function :
operates only at the time of vector control with a sensor (F £ = 7). :
Refer to DC braking (Section 6.8.1) for conditions of operation. The position of DC braking is served as an :
operation which sets the operation frequency command to OHz. ’l

[Parameter setting]

Title Function Adjustment range Default setting
FZ2ss 0Hz command output selection D, Standard (DC braking) o
{: OHz command
F2s0 DC braking starting frequency 0.0~ 1200 Hz 0.0
F252 DC braking time O.0~2 0.0 sec. L0
Note 1: This function doesn't operate when F 25 0=0.0.
Note 2: If this function is set up, motor shaft fixing control 5 &5 4 cannot be used.
Note 3: This function doesn't operate except # £ = 7 of the vector control mode with a sensor. In order to use this

Note

Note

function, the option board for PG feedback is required. Other than the vector control with a sensor 7 =7, the
usual DC braking operates.

4: Since the reference frequency that will suspend the motor abruptly from the state of high rotation if (F 2 5 )
is set up highly, please be careful. A trip may occur according to load conditions.

5: This parameter has a function similar to the DC braking function, which is activated by a command from the
terminal board or an external control device (input terminal function & & or £ 3, or command from external
control device). To the DC braking function which will be activated if ¥ 2 & ! (jog run stop pattern) is set to &
(DC braking), and to the DC braking function which will be activated if & & {1 3 (emergency stop pattern) is set
to & (DC braking), but it issues 0Hz commands instead of DC braking commands.
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6.9 Auto-stop in case of lower-limit frequency continuous operation
(Sleep/Wake-up function)

* Function
If operation is carried out continuously at a frequency below the lower-limit frequency (. 1. ) for the period
time set £ & 5 &, theinverter will automatically slow down the motor to a stop.
“L 5k P”is always displayed on the operation panel. (Blinking alternately)
The auto-stop function will be disabled when the frequency command value reaches over the lower limit
frequency (L L )+0.2Hz or the operation command is turned to off.

[Parameter setting]

Title Function Adjustment range Default setting
- Auto-stop in case of lower-limit frequency .0 :None .
FZ25E . : o Tl [T
continuous operation O.1~E00.0 sec.

Output frequency [Hz] A

L L+0.2Hz /\

-~
——

>

Time [s]

ON
OFF

Operation signal (F-CC)

Note: This function is enabled even at the start of operation and during switching between forward and reverse run.
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6.10

Jog run mode

: Jog run frequency

: Jog run stop pattern

(
UlX

F o5 & |: Operation panel jog run mode
225 \
| *Function 1
: Use the jog run parameters to operate the motor in jog mode. Input of a jog run signal generates a jog run :
| frequency output at once, irrespective of the designated acceleration time. :
: Also, you can choose an operation panel start/stop mode between the ordinary start/stop mode and the jog |
: run start/stop mode. :
N 7
The jog run function needs to be assigned to an input terminal.

When assigning it to the S3 terminal, set F { { Tto (5.
The motor can be operated in jog run mode while the jog run setting terminals are connected (S3-CC: ON).
[Parameter setting]
Title Function Adjustment range Default setting
F2aD Jog run frequency FoHO~20.0Hz 5.0
i :Deceleration stop, {: Coast stop
J ] o i , i
FZ2g ! Jog run stop pattern 2:DC braking stop I
7 :Disabled
i i i o ’ I
Fabe Operation panel jog run mode {:Operation panel jog run mode enabled Y
<Examples of jog run>

[ s3-CC (JOG) ON + F-CC ON: Forward jog run|

[ s3-CC (JOG) ON + R-CC ON: Reverse jog run|

( | Normal o freq y signal input + F-CC ON: Forward run, Normal operation freq; y signal input + R-CC ON: Reverse run | )

Output frequency [Hz]
Set frequency
Forward Forward Forward run
run run Reverse
A\ run I
L Time [s]
F-cC ]—15 i I—E

R-CC

sscc _ |

Input of operation
frequency setting signal

« The jog run setting terminal (S3-CC) is enabled when the operation frequency is below the jog run frequency.
This connection does not function at an operation frequency exceeding the jog run frequency.

« The motor can be operated in jog mode while the jog run setting terminals are connected (S3-CC: ON).

« Jog run has priority, even when a new operation command is given during operation.

« Even during panel operation (£ /1[4 = {), the inverter can be switched forcibly to jog run mode by turning on or
off the input terminal if parameter ~ [ & (input terminal priority selection) is set to { and the jog run setting
function ( {5, {5)is assigned to the input terminal.

«Evenfor F 25 {={ or !, an emergency DC braking becomes enabled when setting F & [} 3=7".

« If a forward run command and a reverse run command are entered simultaneously while # { [} 5 (priority selection
(both F-CC and R-CC are ON)) is set to I (reverse run), operation modes are switched as follows: forward jog run
— deceleration stop (jog frequency — OHz) — reverse jog run. Keep this in mind.

« The jog frequency is not restricted by the upper limit frequency (41 ).
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6.11

[Setting of jog run setting terminal (S3-CC)]
Assign control terminal S3 ([ / 4: preset speed 3] in default setting) as the jog run setting terminal.
Title Function Adjustment range Example of setting
Fila Input terminal function selection 7 (S3) | 4~ {35 {8 (Jog run setting terminal)
Note: During the jog run mode, there is LOW (low speed detection signal) output but no RCH (designated frequency
reach signal) output, and PID control does not work.

o

*When the inverter is in panel jog mode, pressing the@key displays £ o/ I i, while pressing the

©

o
.

key displays o/ I
*When F /I i is displayed, the inverter will be placed in forward jog run mode as long as the key is held down.

*When ~ /I [ is displayed, the inverter will be placed in reverse jog run mode as long as the key is held down.

®®

+During jog run, the direction of rotation can be changed using the and @ keys. Press the@ key to run
the motor in the forward direction, or press th key to run it in the reverse direction.

«If you press and hold down the key for 20 seconds or more, the key failure alarm “£ - { 7" will be displayed.

The figure below shows the relationship between the operation panel jog run mode and each of the other modes.

key, which will move the inverter through each of the modes.

Status monitor mode
Status monitor mode Status monitor mode

Note1: When the inverter is in operation (RUN key lamp is lit) or when an operation command is issued (RUN key lamp
is lit), the inverter cannot be switched to operation panel jog run mode.
Note 2: When parameter ~ {J & (input terminal priority selection) is setto { , the inverter does not display any
message saying that it is in panel jog run mode.

Pressing the

g run mode

Setting frequency via external contact input (Up/Down frequency setting)

: Input from external contacts - Up response time

: Input from external contacts - Up frequency step

: Input from external contacts - Down response time
: Input from external contacts - Down frequency step
: Initial Up/Down frequency

: Initial Up/Down frequency rewriting

! \
|+ Function !
: These parameters are used to set the output frequency by means of a contact signal from the external :
| control device. |
- )
[Parameter setting]
Title Function Adjustment range Default setting

F 254 | Input from external contacts - Up response time 0.0~10.0s a1

F 255 | Input from external contacts - Up frequency step .0 ~FHHz o1

FZ25& | Input from external contacts - Down response time | 5.0 ~ {J.00s 0.1

F 25 7 | Input from external contacts - Down frequency step | 5.5 ~ F H Hz o1

F 255 | Initial Up/Down frequency LL~ULHz 0.0

£:Not changed
FZ2 &5 | Initial Up/Down frequency rewriting {:Setting of F &' 5 & changed H
when power is turned off.

*These functions are operative when parameter F /7 o (frequency setting mode selection 1) is setto {{J or

parameter F 27 7 (frequency setting mode selection 2) is setto /7.
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W Adjustment with continuous signals (Parameter setting example 1)

Set parameters as follows to adjust the output frequency up or down in proportion to the frequency adjustment signal

input time:
Panel frequency incremental gradient =~ 25 5/F 25 4 setting time
Panel frequency decremental gradient = F 25 7/F 25 & setting time

Set parameters as follows to adjust the output frequency up or down almost in synchronization with the adjustment by

the panel frequency command:
FoEM=FZRE=1
(RCC (or FEOD)IFH)
(dEL (or FEO NIFH)

£ setting time)
G & setting time)

IIA-IIA

«Sample sequence diagram 1: Adjustment with continuous signals»

RUN command

Incrementing (UP) I_I I_

Decrementing (DOWN) signal

Set frequency clearing signal

Upper limit frequency

. Gradient F2E j/F‘EEE
Command frequency [Hz] Gradient FEE SIF2EH : i

Lower limit frequency

Frequency 0 Hz

The dotted line represents the actual output frequency.

B Adjustment with pulse signals (Parameter-setting example 2)
Set parameters as follows to adjust the frequency in steps of one pulse:
FZGH, FZ2EE = Pulse ON time
FZR5,F2E 7= ! Frequency obtained with each pulse
* The inverter does not respond to any pulses with an ON time shorter than set with F #5 4 or F 25 5. 12ms
or more of clearing signal is allowed.

«Sample sequence diagram 2: Adjustment with pulse signals»

Operation command (such as F) _I

m

Incrementing (UP) signal F-I_l—-l_l— -I—l I—I
Decrementing (DOWN) signal r-l-l | |—-|

Clear signal |
Upper limit frequency

Command frequency [Hz]

(The dotted line represents 3
the actual output frequency.) S FORT
: Fas5s
oHg —— ik Ko preRs LA
< <
FoeH F2EE
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M If two signals are input simultaneously
« If a clear single and an up or down signal are input simultaneously, priority will be given to the clear signal.
« If up and down signals are input simultaneously, the frequency will be increased or reduced by the difference between
the settings of F 25 5 and F £'& 7. For example, if the F 2 & 5 setting is larger, the frequency will be increased by the
value obtained by subtracting the setting of £ 25 5 from thatof F 25 7.

M Setting of the initial Up/Down frequency
To adjust the frequency start at a specified frequency other than 0.0 Hz (default initial frequency) after turning on the
inverter, specify the desired frequency using ~ 2 & & (initial Up/Down frequency).

M Change of the initial Up/Down frequency
To make the inverter automatically save the frequency immediately before it is turned off and start operation at that
frequency next time power is turned on, set £ & & 5 (change of initial Up/Down frequency) to { (which changes the
setting of 7 & & & when power is turned off).
Keep in mind that the setting of F & & & is changed each time power is turned off.

M Frequency adjustment range
The frequency can be set from 0.0 Hz to F X (Maximum frequency). The lower limit frequency will be set as soon as the

set frequency clearing function (function number 5 2, & ) is entered from the input terminal.

B Minimum unit of frequency adjustment
If F 70 2 (Frequency free unit magnification) is set to /. i, the output frequency can be adjusted in steps of 0.01Hz.

6.12 Jump frequency - jumping resonant frequencies

: Jump frequency 1
: Jumping width 1
: Jump frequency 2
: Jumping width 2
: Jump frequency 3
: Jumping width 3

* Function

|
|
: Resonance due to the natural frequency of the mechanical system can be avoided by jumping the resonant
: frequency during operation. During jumping, hysteresis characteristics with respect to the jump frequency

| are given to the motor.

\

S

Output frequency [Hz] 4
Jump frequency 1 (F 2 717) > Jumping width 1 (F 2 7 {)
Jump frequency 2 (F 2 72) > Jumping width 2 (F 2 7 3)
Jump frequency 3 (F & T4) > Jumping width 3 (F 2 75)
0 >

Frequency setting signal




TOSHIBA

E6581386

[Parameter setting]

Title Function Adjustment range Default setting
F230 Jump frequency 1 O.0~FH Hz a0
Fo il Jumping width 1 4.0~300 Hz o0
F2aiZ Jump frequency 2 0.0~FH Hz 0.0
F2 i3 Jumping width 2 4.0~300 Hz o0
FoaH Jump frequency 3 O.0~FH Hz o0
F2i5 Jumping width 3 O0~300Hz 8.0

*If the upper limit frequency (&L ) is within jump frequency range,

it is limited to the lowest frequency in the jump frequency range.

*If the lower limit frequency (L L ) is within jump frequency range,
it is limited to the highest frequency in the jump frequency range.

*Do not overlap upper limit frequency (/L ) and lower limit frequency (L

within jump frequency range.

If they are overlapped, it is operated lowest jump frequency.

Do not overlap two or more jump frequency ranges, or
it cannot be operated within normal range.

*During acceleration or deceleration,

the jumping function is disabled for the operation frequency.

6.13  Preset speed operation frequencies

=~

Jumping width 2 <§

Jumping width 1

6.13.1 Preset speed operation frequency 8 to 15

[FZ2E 7T M FZ59H4]: Preset speed operation frequencies 8 to 15

= For details, refer to Section 5.12.

6.13.2 Forced operation control

= For details, refer to Section 6.27.

: Preset speed operation frequency 15 (Forced operation frequency)
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6.14

Bumpless operation

: Bumpless operation selection

* Function
When switching from Remote mode to Local mode using key, the status of start and stop, and
operating frequency at Remote mode are Local mode.
By contraries, when switching from Local mode to Remote mode, they are not moved to Remote mode.

1
|
|
|
|
|
|
[}

P —

[Parameter setting]

Title Function Adjustment range Default setting
£ Disabl
FZe5 Bumpless operation selection ":,: Elns:;:: !

To changeover the Local mode/Remote mode by key action, please be sure to set the parameter 5 75 to ~.
= For details, refer to Section 5.22.

Example) Remote mode (£ /7 {1 4 (Terminal board))

|
Remote mode . Local mode

Setting frequency and start/stop
status are moved to Local mode
Output when switching from Remote
frequency mode to Local mode.
F-cC Motor runs continuously like an
example.
Internal
operation

Remote mode

|
QFF |
i

Local mode

When switching from Local

Output — Set frequency | mode to Remote mode, setting

. at Remote frequency and start/stop status
T n
equency p~ : ode are determined by Remote
F-cC mode status.

OFE _ __ ______

ON 1 The example shows the motor
Internal /1\ runs continuously because the
0/
I

operation Remote mode is “run” status.

To prevent from moving the setting frequency and start/stop status of Remote mode to Local mode, the £ & 5 5 is set

to “i”(Disabled). In this case, key is effective only while stopping.

Note 1: The frequency commend value in Local mode and the setting of the parameter F - (reverse/forward run
switching in Local mode) are rewritten as a result of bumpless operation, but they are rewritten just temporarily
and they are reset to their original settings if the power is turned off.

Note 2: When the operation mode is switched from Remote mode to Local mode by bumpless operation during
deceleration when the F terminal is not ON, the frequency command is not switched and the motor keeps
decelerating.
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Trip-less intensification

6.15.1 Retry function

: Retry selection (selecting the no. of times)

/\ Warning

Mandatory

« Stand clear of motors and equipment.
The motor and equipment stop when the alarm is given, selection of the retry function will restart them
suddenly after the specified time has elapsed. This could result in unexpected injury.

« Take measures for safety, e.g. attach a cover to the motor, to prevent accidents if the motor suddenly
restarts.

* Function
This parameter resets the inverter automatically when the inverter gives a trip. During the retry mode, the
motor speed search function operated automatically as required and thus allows smooth motor restarting.

_———————

[Parameter setting]

Title Function Adjustment range Default setting
F303 Retry selection (selecting the no. of times) £1: Deselect, {~ {[] times 0

The likely causes of tripping and the corresponding retry processes are listed below.
Cause of tripping Retry process Canceling conditions

The retry function will be canceled at once
if tripping is caused by an unusual event
other than momentary power failure,

Up to 10 times in succession
Momentary power failure 1stretry : About 1 sec after tripping

Overcurrent 2nd retry : About 2 sec after tripping

S overcurrent, overvoltage or overload.
Overvoltage 3rd retry : About 3 sec after tripping ) . . R
Overload This function will also be canceled if a retry

is not successful within the specified
number of times.

10th retry : About 10 sec. after tripping

Trips covered by the retry function

o2, 3 : Overcurrent « L ! Inverteroverload <« JH  :Overheat

<00 tP, 2P, 3P : Overcurrent in DC sectionor  « 7! 2: Motor overload « 50Uk : PM motor step-out
overheating of devices « 7L r: Braking resistor

cOF 2,3 : Overvoltage overload

*The retry function is disabled in the following unusual events:

«OCR !, 2, 3: Armovercurrent at start-up «EEF !, 2, 3. EEPROM error

CEFPH : Input phase failure cErrd : Main RAM error

CEFHED : Output phase failure cErrd : Main ROM error

0L : Loaded side overcurrent at start time ~ « £~ ~ 4 : CPU trip

cOHZ : External thermal error cErrfs : Communication time-out error

UL : Low current operation cErrh : Gate array fault

cUP : Undervoltage cErrd : Output current detector error

ik : Overtorque cErr g : Optional unit error

«EF ! EFZ :Ground fault cE- 0~

£ : Emergency stop « Others (Other than trips covered by the retry function)

*Protective operation detection relay signals (FLA, FLB, FLC terminal signals) are not sent during use of the retry
function. (factory default setting)

%A virtual cooling time is provided for overload tripping (5L ¢, OL 2, 0L r).
= See Section 13.2 for the virtual cooling time.
In this case, the retry function operates after the virtual cooling time and retry time.

*In the event of overvoltage tripping (& F {~{ F ), re-tripping may result unless the DC voltage decreases below a
predetermined level.

*In the event of overheating-caused tripping ({J ), re-tripping may result unless the internal temperature decreases
below a predetermined level, since the internal temperature detection function of the inverter works.
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*Even when trip retention selection parameter (F 5 [ ') is set to {, the retry function is enabled by F 3 [ 3 setting.

*During retry the blinking display will alternate between - £ ~ 4 and the monitor display specified by parameter
monitor display selection parameter £ 7 (.

*The number of retries will be cleared if the inverter is not tripped for the specified period of time after a successful retry.
“A successful retry” means that the inverter output frequency reaches the command frequency without causing the
inverter to re-trip.

*At the occurrence of a trip, the rotational speed of the motor is measured and, after the motor is restarted, it's speed
is regulated to the speed measured.

6.15.2 Avoiding overvoltage tripping

: Overvoltage limit operation : Overvoltage limit
: Regenerative over-excitation upper limit operation level

« Function
These parameters are used to automatically control the output frequency and prevent the motor from
tripping because of overvoltage due to a rise in the voltage in the DC section during deceleration or
constant speed operation. Note that the deceleration time may be prolonged when the overvoltage limiting
function is activated.

pm———————
N

Overvoltage limit operation level

Output A—\
frequency
>
>
DC A : Overvoltage stall protection
voltage
>
>
[Parameter setting]
Title Function Adjustment range Default setting
[:Enabled
. ) {:Disabled
an ! hul
F 35| Overvoltage limit operation 2'Enabled (quick deceleration) Z
3:Enabled (dynamic quick deceleration)
F 3 9] Regenerative over-excitation upper limit| {5~ {5 % [Note] M0
F £ 2 5| Overvoltage limit operation level {08~ 158 % [Note] {34

Note: 100% corresponds to an input voltage of 200V for 200V models or to in an input voltage of 400V for 400V models.

* If F 305 is setto & (quick deceleration), the inverter will increase the voltage to the motor (over-excitation
control) to increase the amount of energy consumed by the motor when the voltage reaches the overvoltage
protection level, and therefore the motor can be decelerated more quickly than normal deceleration.

*If F 3015 is setto 3 (dynamic quick deceleration), the inverter will increase the voltage to the motor (over-
excitation control) to increase the amount of energy consumed by the motor as soon as the motor begins to slow
down, and therefore the motor can be decelerated still more quickly than quick deceleration.

*The parameter F 3 {5 is used to adjust the maximum energy that the motor consumes during deceleration, and if
the inverter is tripped during deceleration because of an overvoltage, specify a larger value.

*Parameter F 5 £ & serves also as a parameter for setting the regenerative braking level (see section 5.19.).

6.15.3 Output voltage adjustment/Supply voltage correction
: Base frequency voltage 1 (output voltage adjustment)
: Base frequency voltage selection (supply voltage correction)

2 N
| +Function :
: Base frequency voltage 1 (output voltage adjustment) |
| This parameter is used to set the voltage for the base frequency 1 . L . It can also be used to prevent the :
: base frequency over .. s from being put out even if the voltage is higher than the voltage set is applied. |
I (This parameter is operative when 5 3 Tis & or 3.) :
: Base frequency voltage selection (correction of supply voltage) |
| The F 3 7 parameter maintains a constant V/f ratio, even when the input voltage decreases. The torque :
! during low-speed operation is prevented from decreasing. |
|\ /
OSupply voltage correction - - - - - Maintains a constant V/f ratio, even when the input voltage fluctuates.
OOutput voltage adjustment - - - - Limits the voltage at frequencies exceeding the base frequency. Note that no limit

is imposed on the output voltage if the supply voltage is not compensated.
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[Parameter setting]

Title Function Adjustment range Default setting
Base frequency voltage 1 200V models:
Lo | oot eatiage 0 |20V dassi50~330 v oo
He utp 9 HOOVclass:50~660V 400V models:
adjustment) Pty
L
Base frequency voltage £ :Without voltage compensation (limitless output voltage)
307 selection {1 With voltage compensation (limitless output voltage) n
St (correction of supply 21 Without voltage compensation (limited output voltage) Y
voltage) 3 With voltage compensation (limited output voltage)

*If 30 7is setto [ or &, the output voltage will change in proportion to the input voltage.
*Even if the base frequency voltage (L. /) is set above the input voltage, the output voltage will not exceed the

input voltage.

*The rate of voltage to frequency can be adjusted according to the rated motor capacity. For example, setting
F 30 7 to 3 prevents the output voltage from increasing, even if the input voltage changes when the operation
frequency exceeds the base frequency.
*When the V/f control mode selection parameter (F £ ) is set to any number between &, 3, & or 7, the supply
voltage is corrected regardless of the setting of 37 7.

[F 38 7=0: Supply voltage uncorrected, output voltage
unlimited]

A Input
voltage
High

Input voltage

Low

abeyjjon
indino

\%

\4

0 Output frequency

* The above applies when V/f control mode selection
parameter A issetto i, {or &.

Ly
>1 the output voltage can be

prevented from exceeding
the input voltage.

Rated voltage

[F 30 7=2": Supply voltage uncorrected, output voltage
limited]

Input
ulu A voltage
Input voltage g High
Low
s 2
2
® 5
I\
>
0 y

Output frequency L

* The above applies when V/f control mode selection
parameter F - issetto {J, {or &.

;

————————>1 the output voltage can be
Rated voltage

prevented from exceeding
the input voltage.

[F 30 7= !: Supply voltage corrected, output voltage
unlimited]
Input
A voltage
High
[oiu]
9 Low
S
S
<
S
5
«Q
[)
v >

0 Output frequency

* Note that a voltage higher than . L s is applied at
output frequencies over the base frequency w1 , even
if u L s is set below the input voltage.

[F 38 7=3: Supply voltage corrected, output voltage
limited]

Input

A voltage

I High

9 — V¥ Low
<
S
<
S
5§
Q
[0)
M

>
0 output frequency

Note: Rated voltage is fixed for 200V class at 200V and 400V class at 400V.
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6.15.4 Reverse run prohibition
: Reverse run prohibition selection

: * Function :
: This function prevents the motor from running in the forward or reverse direction when it receives the wrong 1|
| operation signal. !

[Parameter setting]

Title Function Adjustment range Default setting
S . £ :Permit all, {:Prohibit reverse run
Jo0a - o s ! Ixl
Faid Reverse-run prohibition selection 2-Prohibit forward run o
// __________________________________________________________ ~\
Warning!!

« If an operation command is entered to rotate the motor in the direction prohibited for the preset speed
operation with the mode or forced jog operation, this parameter will cancel the command regardless of
operation mode.

« If the motor constant is not set properly while vector control mode or automatic torque boost mode is
selected, the motor may turn in the reverse direction. The number of revolutions that correspond to the slip
frequency, in these modes, therefore, the stop frequency (F 2 % 3) should be set at the same level as the
slip frequency. In sensor vector control mode (F & = 7), depending on the setting of 1/, 5, the motor
restarted may rotate in the direction opposite to the prohibited direction regardless of the setting of this
parameter.

6.16  Drooping control

: Drooping gain

: Speed at drooping gain 0%

: Speed at drooping gain F 3 2 [}
: Drooping insensitive torque

: Drooping output filter

« Function !
|

When multiple inverters and motors are used to operate a system, the load can distribute to them using this |
function. These parameters allow you to adjust the frequency range, and also insensitive torque and gain. :

[}
I
]
]
[}
\

\

Internal torque

L\l/ ureb buidooiqg

command
Drooping insensitive torque >
Drooping insensitive frequency
[Parameter setting]

Title Function Adjustment range Default setting
F3z20 Drooping gain [Note] S.0~100.0% 5.0
F3z! Speed at drooping gain 0% 0.0~320.0 Hz 0.0
F32z Speed at drooping gain F 328 g.0~320.0 Hz 5.0
F323 Drooping insensitive torque O~1080 % i
F374 Drooping output filter 4. 1~200.0 rad/s Lo.0

Note: Drooping gain can be changed within a range of 0.1 to 100.0% during operation. When changing the setting to

0.0 (no drooping) or 0.0, stop operation.
« Drooping control can be performed only when A £ is setto 3 or 7.
» When torque over the insensitive torque is applied, the frequency is decreased (during power running) or
increased (during regenerative braking).
« The drooping function is operative at frequencies over the frequency set with £ 32 {.
« In the frequency range between the frequencies set with £ 32 { and F 32 7, the degree of drooping changes

according to the magnitude of frequency.
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« The error in drooping insensitive torque increases in the frequency range above the base frequency, and it is
therefore recommended that these functions be used at frequencies below the base frequency.
« During drooping control, the output frequency is not restricted by the maximum frequency (F H).

The change in frequency at the time of drooping can be calculated, as described below:

a) Gain by internal torque reference (Gain1)
If internal torque reference (%) = 0

Gain1 = (internal torque reference - dead band )/ 100
Gain1 needs to be set at 0 or a positive number.
If internal torque reference (%) <0

Gain1 = (internal torque reference + dead band )/ 100

Gain1 needs to be set at 0 or a negative number.

b) Gain by frequency after acceleration (Gain2)
If <
| Frequency after acceleration | = Frequency 1 set with
Gain2=0
| Frequency after acceleration | > Frequency 2 set with
Gain2 = Drooping gain /100

If frequency 1 < | Frequency after acceleration | = Frequency 2
Drooping gain {(| Frequency after acceleration | — Frequency 1 [ £ 32 7)) }
X
100 (Frequency 2 — Frequency 1 [F32 7))

Gain2 =

i z

| Frequency after acceleration | = Frequency 1 set with
Gain2=0

If | Frequency after acceleration | > Frequency 1
Gain2 = Drooping gain /100

c) Drooping speed
Drooping speed = base frequency Noe x Gain1 x Gain2
Note: If the base frequency exceeds 100 Hz, count it as 100 Hz.
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6.17 Commercial power/inverter switching

: Commercial power/inverter switching output selection
: Commercial power/inverter switching frequency

: Inverter-side switching waiting time

: Commercial power-side switching waiting time

: Commercial power switching frequency holding time

* Function
These parameters are used to specify whether to send a switching signal to an external sequencer (such as
an MC) in the event that the inverter trips. The use of an input signal makes it possible to switch between
inverter operation and commercial power operation without stopping the motor.

s
[}
[}
[}
[}
[}
[}
[}
\

[Parameter setting]

N ————

Title Function Adjustment range Default setting
{:Disabled

. . {:Automatic switching in the event of a trip
< v | Commercial power/inverter . . o .
F354 - - ':Commercial power switching frequency setting

switching output selection 5 . o .

7 :Commercial power switching frequency setting +

automatic switching in the event of a trip [Note1]

L]

Inverter with a

. " model number
Commercial power/inverter

F355 switching frequenc O~ULHz ending with
g frequency -WN: 5420
WP 58.0
According to
Inverter-side switchin model
F3gg | nverer ¢ 010~ {000 sec.
waiting time = Refer to
page K-41.
Commercial power-side
F 357 | Commercal power 04O~ {000 sec. 062
switching waiting time
F35g Commercial power switching 010~ 1000 sec. ann

frequency holding time

EF I, EFZ or £, switching is not done automatically.

—~

Note: For trips whose causes are displayed with [

[Timing chart (example)]
Commercial power switching frequency

holding time Detection time
Commercial power/inverter switching frequency <>
Set frequency
Inverter-side switching waiting
time [ F 355
MC output for inverter operation :
Commercial power/inverter switching output 1 ON ON
(P24-0OUT1) Commercial power-side switching
. i waiting time
MC output for commercial power operation
Commercial power/inverter switching output 2 ON )
(P24-0OUT2) }
Commercial power switching signal (S3-CC) ON ) |
\

Commercial power switching signal S3-CC ON : Commercial power operation
Commercial power switching signal S3-CC OFF : Inverter operation
Note:If ST-CC is opened, switching cannot be operated normally.
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Title Function Adjustment range Example of setting
F 354 | Commercial power/inverter switching output selection | 5~3 Zor3
F 355 | Commercial power/inverter switching frequency | f~U/{ Hz Power supply frequency etc.
F 358& | Inverter-side switching waiting time S000~ 1000 sec. According to model
= Refer to page K-41.
F 35 7 | Commercial power-side switching waiting time | S50~ (0.0 0 sec 052
F 355 | Commercial power switching frequency holding time | . {5~ { 8.0 0 sec 04
(g
F ¢ 17 | Input terminal function selection 7 (S3) O~135 _rve -
(Commercial power switching)
HE
F {30 | Output terminal function selection 1 (OUT1) O~255 (Commercial power/inverter
switching output 1)
HE
F 13 ! | Output terminal function selection 2 (OUT2) O~c255 (Commercial power/inverter
switching output 2)
- Warning - °

\

« When switching to commercial power, make sure that the direction in which the motor rotates when operated
on commercial power agrees with the forward direction when operated via the inverter.

« Do not select any option (- 3 ¢ {=7")of F 3 ! (reverse rotation prohibition selection) that prohibits forward
rotation. Or it becomes impossible to switch to commercial power, because the motor cannot rotate in the

forward direction.

—_——————— e~
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6.18 PID control

-
1
Iy
R

.
1
Dy

Y
1|
123 |~

: PID control switching

: PID control feedback control signal selection
: Delay filter

: Proportional (P) gain

: Process upper limit

: Process lower limit

: PID control waiting time
: PID output upper limit

: Integral (I) gain : PID output lower limit

: PID deviation upper limit : Process increasing rate

: PID deviation lower limit (speed type PID control)

| T
| |
Day Dy
~<|[=3
Day Dy

S| T | |0
LR | DR | L | LR
Ly Dy
oo | (XN} MR
B e e
][] |rt] |
<[~ [=
L | PR | Do (RO

12
Ol Ky

: Differential (D) gain F 3 73 |: Process decreasing rate
(speed type PID control)
F 3 74 |: Frequency command

agreement detection range

Function
Using feedback signals (4 to 20mA, 0 to 10V) from a detector, process control can be exercised, for
example, to keep the airflow, amount of flow or pressure constant.

= For details, see instruction Manual(E6581329)specified in Section.

[Parameter setting]

Title Function Adjustment range Default setting
£1:No PID control
{:Process type PID control
F35g PID control switching (temp./pressure, etc.) operation o
2:Speed type PID control
(potentiometer, etc.) operation
{:Deviation input (no feedback
input)
{:VI/Il (voltage/current input)
Z:RR/S4 (potentiometer/voltage
. input)
F350 PID cc‘mtrol feedback control signal 3:RX (voltage input) 0
selection 4 :Optional Al1 (differential current
input)
5 :Optional Al2 (voltage/current
input)
5 : PG feedback option
F3I5 ! Delay filter a.0~25.0 g1
F3572 Proportional (P) gain S0~ 100.0 oo
F3E3 Integral (1) gain o.0~1o0on.n o0
F35Y PID deviation upper limit LL~UL Hz *1
FIE5 PID deviation lower limit LL~UL Hz *1
FIRE Differential (D) gain 0.00~2.55 0.0o
F367 Process upper limit Li~UL Hz *1
F3EE Process lower limit Li~UL Hz LL
F368 PID control waiting time d~2400 sec g
F370 PID output upper limit L~ Hz *1
F371 PID output lower limit LL~UL Hz L
[ Process increasing rate (speed type EAAA n A
Faig {~500.0 0.
PID control)
[ Process decreasing rate (speed type P, n A
FJ = [ r"’Euu.u [pe
PID control)
Frequency command agreement
F374 duency 9 0.0~FH Hz 2.5
detection range

*1 : Inverter with a model number ending with -WN: 5.0 -WP: 55.0
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1) External connection

R
S
o000
(1) Process value
DC:0~10V
RR/S4
cc

—>O v
cc

Pressure
transmitter

(2) Feedback value DC:4~20mA

2) Types of PID control interface

Process value (frequency) and feedback value can be combined as follows for the PID control of the VF-PS1.

(1)Process value(frequency setting)

(2) Feedback value

Frequency setting mode selection F 04/ F20 7

PID control feedback control signal selection F 35 {7

{:VI/l (voltage/current input)
2 :RR/S4 (potentiometer/voltage input)
7:RX (voltage input)
4:Operation panel input enabled (including LED/LCD
option input)

5 :2-wire R$485 communication input
5 :4-wire RS485 communication input
7:Communication option input
£ :Optional Al1 (differential current input)
5:Optional Al2 (voltage/current input)
{I:UP/DOWN frequency
{ {:Optional RP pulse input
{ 2 :Optional high-speed pulse input

i :Deviation input (no feedback input)
{:VI/Il (voltage/current input)

2 :RR/S4 (potentiometer/voltage input)

3:RX (voltage input)

H:Optional Al1 (differential current input)

5 :Optional Al2 (voltage/current input)

& : PG feedback option

Note 1: About the settingof F/7{Jd and F 20 7: Do not select the same terminal that is used feedback terminal.
Note 2: The voltage/current changeover of the analog input VI/Il and the option Al1 can be set by the parameter

FiOBorF 109,

F {08, F {05 O0:Voltage input (DC:0~10V)
1:current input (DC:4~20mA)
Note 3: The reaching signal of the feedback value and the process value can be output.
The desired feedback input should be assigned to the unoccupied output terminal.
The detection width for reaching can be set by the parameter F 3 7
If the feedback input is RR/S4 terminal: Function number 144,145

If the feedback input is VI/II terminal
If the feedback input is RX terminal

: Function number 146,147
: Function number 148,149
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3) Setting the PID control
In case of controlling the airflow, water flow and pressure,
PID control operation)

please set the parameter F 355 to” {"(Process type

(1)Please set the parameter A L I (Acceleration time), o £ I (deceleration time) to the suitable time for the system.
(2)Please set the following parameters to place limits to the setting value and the control value.

Placing a limit to the process value : The parameter F 3 & 7(Process upper limit), = 3 & & (Process lower limit)
Placing a limit to the PID deviation : The parameter £ 3 & Y (PID deviation upper limit ), 3 & 5 (PID deviation lower

limit )

Placing a limit to the PID output : The parameter F 3 7 (PID output upper limit ), £ 3 7 { (PID output lower limit )

Placing a limit to the output frequency : The parameter

4) Adjust PID control gain

10
1%

L (Upper limit frequency ), L L (Lower limit frequency )

Adjust PID control gains according to the process value, the feedback input signal and the item to be controlled.

Here are the parameters used to adjust PID control gains.

Title Function Adjustment range Default setting
FIE2 Proportional (P) gain J.0~100.0 a0
F3E3 Integral (1) gain o.0~-1o0on.n o0
FIERE Differential (D) gain a.00~2.55 o.on

F 3L 2 Proportional (P) gain

The proportional (P) gain set with f362 is the proportional (P) gain obtained by PID control.
A proportional (P) gain, a factor by which the deviation (difference between the process value and the feedback

value) is multiplied, is used to perform control in such a

Although setting this gain high is effective in increasing the response speed, setting it excessively high may cause

an unstable operation, such as vibration.

Feedback value

High proportional gain F 3 & &

Fast response

way as to make a correction in proportion to the deviation.

44— Process value

Low proportional gain £ 3 & 2
Slow response

F 3£ 3 Integral (1) gain
The integral (I) gain set with f363 is the integral (1) gain
The integral gain reduces the deviation remaining after

_> Time

obtained by PID control.
proportional control to zero (offsetting of residual deviation).

Although setting this gain high is effective in reducing the residual deviation, setting it excessively high may cause

an unstable operation, such as vibration.

Feedback value

—

Low integral gain F 35 3

|

4 Process value

e

T Residual deviation

High integral gain F 35 3

—Pp Time
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F 35 5! Differential (D) gain

The differential (D) gain set with f366 is the differential (D) gain obtained by PID control.
The differential gain increases the speed of response to rapid changes in deviation. If this gain is set excessively
high, a phenomenon in which the output frequency greatly fluctuates may occur.

Previous deviation-current deviation

Feedback value

A High differential gain

v¢ Low differential gain _> Time

If one of input terminals is assigned input terminal function 52/53 (PID differentiation/integration reset), differential
and integral values are always 0 (zero) during the input terminal on.

5) Adjusting the analog command voltage and current
For items which can be adjusted by reference and feedback input, such as voltage/current input (VI/Il input),voltage
input (RR/S4 input) and voltage input (RX input), adjust scaling factor of the voltage/current if necessary.
When feedback signals are very low, the gain can be increased by this adjustment.

When VI/Il used as a voltage input terminal

(Default setting)
RIFZ
(80Hz)
F2oc
(OHz) 2V 10V
Fooi F2o3
20% 100%

When RR/S4 used as a voltage input terminal

(Default setting)
AuFcd
(80Hz)
Fo il
(OHz) oV 10V
Foil Folig
0% 100%

When VI/Il used as a current input terminal
(F {5 8 needs to be set to 1)

RIFZ
(80Hz)
F2oc
(OHz)  4mA 20mA
Foot Foo3
20% 100%

When RX used as a voltage input terminal
(Default setting)

F2 8
(80Hz)
F2ia
(0Hz)”” ‘ov 10V
F2 g Fo g
0% 100%
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The characteristic of the feedback value can also be reversed by means of a signal from an external device.

Example: To use the S3 terminal as a PID normal/reverse characteristic switching signal input terminal

Title Function Adjustment range Default setting

4 (positive logic

Fao Input terminal function selection7(S3) | &~ {35 34 (p ) 9 ,)
5 5 (negative logic)

6) Setting the time elapsed before PID control starts
You can specify a waiting time for PID control to prevent the inverter from starting PID control before the control
system becomes stable, for example, after start-up.
The inverter ignores feedback input signals, carries out operation at the frequency determined by the value of
processing for the time specified by F 75 5§ and enters the PID control mode after a lapse of the specified time.

6.19  Setting motor constants

|
Mg | P
Z3||S3

atu]

{ | : Slip frequency gain
F Y02 |:Cooled
: Motor rated capacity (motor nameplate)
F Y[ 5 |: Motor rated current (motor nameplate)

: Auto-tuning 1

: Motor rated rotational speed (motor nameplate)
: Motor constant 1 (torque boost)

: Motor constant 2 (no-load current)

: Motor constant 3 (leak inductance)

: Motor constant 4 (rated slip)

When selecting automatic torque boost and vector control (i.e., when setting the parameter # £ to &, 3, 4 or 7. By
default, 7= is setto {J (v/f constant control)), be sure to set every parameter concerned in accordance with the
flowchart on the next page.

/A\ Warning

Mandatory

Be sure to set every parameter concerned in accordance with the flowchart on the next page. Failure to do
this may cause the inverter not to control the motor properly, and therefore cause the motor not to deliver

the desired performance.
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£ £~ 3 is displayed.

The base frequency or the rated
rotational speed of the motor is
not set correctly. Check their
settings.

v

Enter the correct value for o L
or F40 7, andthenset F 40
to 4 again.

F—

The following parameters have
been calculated and set.

*3
Is the motor actuall

NO

E6581386
Operation in automatic torque
boost mode or vector control
mode
(PE=2, 3,7
Is the motor Toshiba standard
four-pole motor with the same
capacity rating as the inverter?
the motor cable 30m or les;
in length? *1
NO
Set the following parameters, as specified on the motor nameplate.

Nameplate 1y | seting range TOSHIBA 3 PHASE INDUCTION MOTOR
information RATED OUTPUT /15 kW \ 4 POLES | TYPE TIKK
Base frequency |, L 25.0~500.0Hz FORM FBKA21
Base frequency | , 50~3 30 (200v) RATED FREQUENCY. FRAME NO.  160L

voltage viu | Sn~BED (400V) <_‘ RATED CURREENT y THERMAL CLASS B
R p RATED SPEED 144) 1740_min* | RATING S1
ated capacity | yos|0.10~630.0kw PROTECTION T—
of motor
Motor rated BEARING LS. 631022
Fung| o i~2000A STANDARD ___JIS C 4210: 2001 No. 0S. 620822
current S ST T
Motor rated Fuypq| fHY ~50000 TOSHIBA INDUSTRIAL PRODUCTS MANUFACTURING CORPORATION
speed = "I min-1 ® osor7 MADE IN JAPAN
*2: No problem even if the motor is not connected.
SetFEHYOO atH *2 *3: It does not matter whether the motor is under load or
(After execution, the setting returns no-load conditions.
todl)
NO

connected and in a
tandby state?

A 4

Check the precautions to be taken whe
n setting the auto tuning parameter to
1, and if no problem is found, then set
FH4E00 o & and start operation.

Enk lor
£k 2 is displayed.

Make necessary settings, as
specified in (1) Setting auto-tuning.

End

YES

4

F 4 1L Motor constant 1
:cq :,L:, Motor constant 2 FY il and FY4 {2 have been Parameters F 4 {{I and
£ 4 12 Motor constant 3 tuned to the motor connected. F Y ! 2 use the value calculated
F 4 ¢ 3 Motor constant 4 automatically by the inverter.
; v
End End
*1:
Motor used Tuning required or not
Type No. of motor poles Capacity (Yes in flowchart: Tuning required, No: Tuning not required)
Toshiba 4P Same as the inverter capacity * Not required (tuned to factory defaults)
standar Different from the inverter capacity
Same as the inverter capacity .
d motor Other than 4P Different from the inverter capacity Required
Others

* When using a long cable (guide: 30m or over), be sure to make auto-tuning 1 (F 4 [/=2).
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(1) Setting auto-tuning
This auto tuning function allows you to set the motor constant easily, which needs to be set when operating in auto
torque boost mode or vector control mode (F+ =2, 3 or 7).
There are two parameters (- % {7 [} and F 4 I & described below) for auto tuning. For the steps to be followed when
setting these parameters, see the flowchart on the previous page. This section provides an explanation of £ 4} [
and FHOZ2.

[Parameter setting]

Title Function Adjustment range Default setting

£:No auto-tuning

{:Initialize motor constant ({J after execution)

2 :Continue operation continued after auto-tuning

(I after execution)

3:Auto-tuning by input terminal signal

4 :Motor constant auto calculation (f after execution)

F4ulO=1. Resets F4Y {[I (motor constant 1), F 4 { { (motor constant 2), F 4 {2 (motor constant 3) and
F 4 ! 3 (motor constant 4) to their factory default settings (constant of a Toshiba standard four-pole
motor with the same capacity as the inverter).

FY00=2" Makes the inverter tune the motor constant, considering how the motor is connected, when it is started
for the first time after this setting is made. Connect the motor to the inverter in advance when selecting

]

FYOno | Auto-tuning 1

this setting.

F400=3: Makes the inverter only tune the motor constant, unlike F 4 J'=Z2. Connect the motor to the inverter
in advance when selecting this setting.

(Use this setting if the machine cannot be started as-is after tuning for some reason on the part of the
machine.)

F4O0=4" If you select this setting after entering the information indicated on the motor nameplate (!  (base
frequency), w L s (base frequency voltage), £ 4 & (rated current of motor), 7 4 7 (rated speed of
rotation of motor)), the inverter will calculate the motor constant and set the parameters F 4 ([}
through F 4 { 3 automatically.

There is no need to connect the motor when making this setting.

[Parameter setting]

Title Function Adjustment range Default setting
:Disabled
Funz Cooled {:Self-cooled motor o
2 :Forced-air-cooled motor

Cooled refers to the function of adjusting the motor constant automatically, while estimating the increase in the
motor temperature.

If your inverter is equipped with a self-cooling fan (fan connected directly to the motor shaft), set F 42 to {. When
using a motor with a cooling fan (forced air-cooling type), set F 57 & to 2.

+ Perform Cooled along with auto-tuning 1.

« Perform auto-tuning when the motor is cold (temperature equal to the ambient temperature).

{ % Precautions on auto-tuning 1 \I
: (1) The inverter is tuned automatically (auto-tuning 1 £ 4 £ =C") when the inverter is started for the first :
| time after setup. During auto-tuning 1, which takes several seconds, the motor is energized, although |
: it is standing still. Noise may be produced by the motor during auto-tuning 1, which, however, does not :
) indicate that something is wrong with the inverter or the motor. |
: (2) Conduct auto-tuning 1 (F 4 =) only after the motor has been connected and operation :
| completely stopped. |
: If auto-tuning is conducted immediately after operation stops, the presence of a residual voltage may :
| result in abnormal tuning. |
: (3) Usually, auto-tuning terminates in some seconds. If an error occurs, however, the inverter trips :
| (display £ £ ) and no motor constant is set. For these motors, perform manual tuning using (2) |
: described below. :
| (4) It may not be possible to tune automatically special motors such as high-speed motor or high-slip |
: motor. For these motors, perform manual tuning using (2) described below. :
1 (5) Provide cranes and hoists with sufficient circuit protection such as mechanical braking. Without |
| sufficient circuit protection, the result of insufficient motor torque during tuning could create the risk of :
: the machine stalling/failing. |
| (6) If auto-tuning is impossible or an auto-tuning error (£ & ) is displayed, perform manual tuning with (2) :
: described below. |
: * Precautions on vector control => Refer to Section 5.6,10). :
\ /
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B Examples of setting the motor constants

a) Combination with a Toshiba standard motor (4P motor with the same capacity as the
inverter)
Inverter : VFPS1-2037PL
Motor  : 3.7kW-4P-60Hz

1) Set the V/f control mode selection ' &= at 3 (Sensorless vector control).
2) Set the auto-tuning 1 (F 4 {1 ) at 2. (When the cable length is 30m or over.)

b) Combination with a standard motor other than the above Toshiba motor
Inverter : VFPS1-2037PL
Motor  : 2.2kW-2P-50Hz

1) Set the V/f control mode selection 7 = at 3 (Sensorless vector control).
2)Setul,ulw, FHO5, FYOE and F 4 7, as specified on the motor nameplate.
3) Set the auto-tuning 1(F 45 ) at 4.

4) Set the auto-tuning 1 (F 4 ) at 2.

(2) Setting sensorless vector control and manual independently

Setting motor constants

Perform all operations in the flowchart on the previous page. If the motor specifications are unknown, enter only the
motor capacity (F 4 5) and set parameter F 4 [ [] to 4. After that, run the motor and set other parameters with
the following explanation about parameter adjustments as a guide.

This section describes how to set motor constants. Select the items to be improved and change the related motor
constants.

(1) Slip frequency gain F 5 {
This parameter is to adjust the slippage of the motor.
Setting this parameter at a larger number can reduce the slippage of the motor. However, setting it at an
excessively large number may result in hunting, etc., and thus cause an unstable operation.

(2) Motor constant 1 F 4 {{J (Torque boost) (Motor test reports may be useful.)
This parameter is to adjust the primary resistance of the motor. Setting this parameter at a larger value can prevent
the drop of the motor torque in low speed ranges due to a voltage drop. However, setting it at an excessively large
number may result in large current in low speed range and appearance of an overload trip, etc.

(3) Motor constant 2 F 4 { { (No-load current) (Motor test reports may be useful.)
This parameter is to adjust the exciting inductance of the motor. The larger the set value, the more exciting current
can be increased. Note that specifying a too large value for the motor constant may cause hunting.

(4) Motor constant 3 F 4 {2 (Leak inductance) (Motor test reports may be useful.)
This parameter is to adjust the leakage inductance of the motor. The larger the set value, the larger torque the
motor can produce in high-speed ranges.

(5) Motor constant 4 F 4 { 3 (Rated slip)
This parameter is to adjust the secondary resistance of the motor. The amount of compensation for slip increases
with increase in this value.

(6) F 45 (Speed loop proportional gain)
This parameter is to adjust the gain responsive to speed. Specifying a large gain increases the speed of response,
but specifying an excessively large gain may result in the occurrence of hunting. If operation is unstable and
hunting occurs, operation can be stabilized in most cases by reducing the gain.

(7) F 452 (Moment of inertia of load)
This parameter is used to adjust the excess response speed. Specifying a large value reduces the amount of
overshoot at the completion of acceleration. So, specify a value appropriate to the actual moment of inertia of the
load.
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6.20

Increasing the motor output torque further in low speed range

: Exciting strengthening coefficient
: Stall prevention factor

The output torque of the motor can adjusted using the parameters described in 6.19 in most cases, but if a finer
adjustment is required, use these parameters.

[Parameter setting]

Title Function Adjustment range Default setting
F 4 {5 |Exciting strengthening coefficient | {58~ {38 % an
FY4 {5 |Stall prevention factor 0~250 oo

*|f the torque needs to be increased in low speed range (10Hz or less as a guide)
Perform auto-tuning according to the instructions in 6.19, and if the torque needs to be increased further in low
speed range, first increase the slip frequency gain (- 4 { /) to a degree (80% or so as a guide) that hunting of the
motor does not occur. Then, increase motor constant 1 (F 4 {[7) by 1.1 times the current value as a guide. If the
torque needs to be increased even further, increase the exciting current factor (F % ! 5) to a maximum of 130%.
F 4 !5 is a parameter that increases the magnetic flux of the motor at low speeds, so specifying a higher value for
F 4 !5 increases the no-load current. If the no-load current exceeds the rated current, do not adjust this parameter.

*|f the motor stalls when operated at frequencies above the base frequency
Adjust F 4 {5 (stall prevention factor).
If a heavy load is applied momentarily (transiently), the motor may stall before the load current reaches the stall
prevention level (F 5 !). In such a case, a motor stall may be avoided by reducing the value of F & {5 gradually.
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Torque limit
: Power running torque F Y47 |: Regenerative braking torque
limit selection limit selection
: Power running torque F =4 7 |: Regenerative braking torque
limit level limit level

F 454 |: Constant output zone torque
limit selection

: « Function

: This function is to decrease or increase the output frequency according to the loading condition when the
: motor torque reaches the limit level. Setting a torque limit parameter at 250% means “Invalid.”

: With this function, you can also select from between limiting the constant output or limiting the constant
|\ torque in the constant output zone.

(1) When setting limits to torque, use internal parameters (Torque limits can also be set with an external control device.

Positive torque

A
+250% torque

[F9493] . - SFugyu=n
FH4d Power | S e ::':"/5"/=L:'

Regenerative running

L
Reverse run Forward run

Power Regenerative
running

Fyy43

-250% torque

Negative torque

With the parameter F 4 5 4, you can select the item that is limited in the constant output zone (somewhat weak
magnetic field) from between constant output (F 4 5 4= default setting) and constant torque (F 4 5 4= {).
When you select the constant torque limit option, you should preferably select the output voltage limit option

(F 38 7=13) with the parameter F 31 7 (base frequency voltage selection).

Torque limits can be set with the parameters F 54 {and F 44 3.
[Setting of power running torque]

F 440 (Power running torque limit selection) (Setat 4 (FHH )

F 44 ! (Power running torque limit) : Set a desirable torque limit level.
[Setting of regenerative torque]

F 447 (Regenerative braking torque limit selection) :Setat 4 (F 44 3J)

O —-

)

F 44 3 (Regenerative braking torque limit) : Set a desirable torque limit level.
[Parameter setting]
Title Function Adjustment range Default setting
{:VI/Il (voltage/current input)
5. ; ;
o . - . ' :RR/S4 (potentiometer/voltage input)
F 440 | Power running torque limit selection J'RX (voltage input) H
HFEHY
F 44 { | Power running torque limit level O00~245.9 % 2 50.0 %:Disabled 2500 %
{:VI/Il (voltage/current input)
Fyyg Regenerative braking torque limit 2 :RR/S4 (potentiometer/voltage input) y
selection 3:RX (voltage input)
H:FHH T
Fy3 | Regenerative braking torque limit | 5n.219.9 9 255.0 %:Disabled 2500 %
Constant output zone torque limit £ : Constant output limit m
FyEY B (- imi o
selection { : Constant torque limit

Note:If the value set with 5 5 I { (stall prevention level) is smaller than the torque limit, then the value set with
FELD ! acts as the torque limit.
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(2) When setting limits to torque, using external signals

Positive torque

A
+250% torque
T
A PV
v Power
Regenerative |  running
Reverse run Power Regenerative Forward run
running A
............ A v
v
; -250% torque

Negative torque

The torque limits can be changed arbitrarily by means of external signals.

[Selection of external signals]

Fuyp, Fyae

RR/S4 -CCA - 0~10V
Voltage signals RX-CCA - 0~+10V
VI/II-CCA - 0~10V

VI/II-CCA — 4(0)~20mA

Current signals

c
3

‘
i

i
RX-CCA RR/S4 -CCA, VI-CCA
+100% 100%
Torque produced : Torque produced
by motor ; by motor
-10V 0% ; 0
ov 10V b
1I-CCA
-100%
i 100%
Torque produced
by motor
i 0
; 4mA 20mA
[Parameter setting]
Title Function Adjustment range Default setting
{:VI/l (voltage/current input)
. S . 2 :RR/S4 (potentiometer/voltage input)
I
F 440 | Power running torque limit selection 3:RX (voltage input) H
HFHMY
{:VI/l (voltage/current input)
. | Regenerative braking torque limit 2 :RR/S4 (potentiometer/voltage input)
FH4E . X . H
selection 7:RX (voltage input)
H:FHY 3
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6.22  Speed control gain

[FNELD MFHECZ]: Speed control gain

= For details, refer to Instruction Manual (E6581333) specified in Section 6.36.
6.23  Fine adjustment of frequency setting signal

.
Rng
(]

: VIl input bias

: VI/Il input gain

: RR/S4 input bias
: RR/S4 input gain
: RX input bias

: RX input gain

: Optional Al1 input bias
: Optional Al1 input gain
: Optional Al2 input bias
: Optional Al2 input gain

N || .
ROng | BOng | Png
=

O]l Y e

.
-~
(n]

* Function
These parameters are used to fine adjust the relation between the frequency setting signal input through
the analog input terminal and the output frequency.
Use these parameters to make fine adjustments after making rough adjustments using the parameters
Faoi~F23.:1.0

The figure below shows the characteristic of the frequency setting signal input through the analog input terminal and
that of the output frequency.

Large FYT 1 FYT3,FYT8
FYT1T,F4T8
Output frequency [Hz]
Maximum frequency —r===============-3=->/~----
Small
i
Large . Factory default setting
Fyag, F4Hac .
Fytd,Fy15 !
F418 :
1
Small o
0 i -
0% 100%
ov 10Vvdc
4mA 20mAdc

Frequency setting signal (Analog input terminal)

*Bias adjustment of analog input terminals (F 4 70, F 4 72, FH 14, FH 16, F4718)
To give leeway, the inverter is factory-adjusted by default so that it will not produce an output until a certain amount
of voltage is applied to the analog input terminals.
To reduce leeway, decrease the bias of the analog terminal in use.
Note that specifying a too large value may cause an output frequency to be output, even though the operation
frequency is 0 (zero) Hz.

*Gain adjustment of analog input terminals (F % 7 {, F Y 73, FH 75, FH 717, F475)
The inverter is factory-adjusted by default so that the operation frequency can reach the maximum frequency, even
though the voltage and current to the analog input terminals are below the maximum levels.
To make an adjustment so that the frequency reaches its peak value at the maximum voltage and current, decrease
the gain of the analog terminal in use.
Note that specifying a too small value may cause the operation frequency not to reach the maximum frequency, even
though the maximum voltage and current are applied.
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6.24  Operating a synchronous motor

FYS5 |,[F455 |: PM motor constant 1
T

FEHD £ 4 ! ]: Step-out detection current level/ detection time
This parameter is used only when the inverter is used with a synchronous motor. If you intend to use your inverter with
a synchronous motor, contact us at the your supplier.

6.25 Acceleration/deceleration 2

6.25.1 Setting acceleration/deceleration patterns and switching
acceleration/deceleration patterns 1 and 2

"
LKy
]

3

: Acceleration time 2
: Deceleration time 2
: Acceleration/deceleration 1 pattern
: Acceleration/deceleration 2 pattern

M
(K]
Dt
|| ~~

"
(K]
3
",

T
Xy
Dt
QU

F 5004 |: Panel acceleration/deceleration selection

F 505 |: Acceleration/deceleration switching frequency

Y \
* Function

Four acceleration times and two deceleration times can be specified individually. The selection/switching
mode can be selected from the following 3 options:

1) Selection by means of parameters

2) Switching by means of frequencies

3) Switching by means of terminals

pm———————————a

[Parameter setting]

Title Function Adjustment range Default setting
F500 Acceleration time 2 . {[Note]~5 0 0 7 sec. According to model
Fa0 ! Deceleration time 2 . {[Note]~5 {1 0 {1 sec. According to model

FaOH4 Panel acceleration/deceleration selection l:AcceIeratlpn/deceleratlgn ! {
Z': Acceleration/deceleration 2
Note: The minimum setting of acceleration and deceleration times have been set respectively at 0.1 sec. by default,
but they can be changed within a range of 0.01 sec. (setting range:0.01~600.0 sec.) by changing the setting of
the parameter £ 4 F (default setting).
= For details, refer to Section 5.20.

1) Selection using parameters

Output frequency [Hz]

0
- - I
FEOH=1 AEL] Time [s]
CC L= < )
FROH=C Fton Feo/ Time [s]

Acceleration/deceleration time 1 is initially set as the default. Acceleration/deceleration time 2 can be selected by
changing the setting of the F 55 4.
Enabled if £ /7 o= ! (operation panel input enabled).
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2) Switching by frequencies - Automatically switching acc/dec times at certain frequencies
Title Function Adjustment range Default setting
F505 Acceleration/deceleration switching frequency O.0~F H Hz a0

Output frequency [Hz]

Set frequency

FS505 | p--——-fr-mmmmmm )
0 i‘ »e—» PEEENPN| Time [s]
1" @ @) '@
(1) Acceleration at the gradient corresponding to (3) Deceleration at the gradient corresponding to
acceleration time AL deceleration time £ 57 ¢
(2) Acceleration at the gradient corresponding to (4) Deceleration at the gradient corresponding to
acceleration time F 5 0 {J deceleration time o/ £ £

3) Switching using external terminals - Switching the acceleration/deceleration time via external terminals

Output frequency [Hz]

e < > Time [s]

Acceleration/deceleration
switching signal

(1) Acceleration at the gradient corresponding (3) Deceleration at the gradient corresponding

to acceleration time AL £ to deceleration time F 5 /
(2) Acceleration at the gradient corresponding (4) Deceleration at the gradient corresponding
to acceleration time F 5 to deceleration time o £ £

W Setting parameters
a) Operating method: Terminal input
Set the command mode selection /15 4 to [J.

b) Use the S2 terminals for switching. (Instead, other terminals may be used.)

Title Function Adjustment range Example of setting
FlUlR Input terminal function selection 6 (S2) O~135 E’L.{ (AcceIgratlon/deoeleratlon
switching signal 1)

B Acceleration/deceleration pattern
Acceleration/deceleration patterns can be selected individually, using the acceleration/deceleration 1 and 2
parameters.

1) Straight acceleration/deceleration

2) S-pattern acceleration/deceleration 1

3) S-pattern acceleration/deceleration 2

Title Function Adjustment range Default setting
FEOZ2 Acceleration/deceleration 1 pattern | [J:Straight, !:S-pattern 1, :S-pattern 2 o
F503 Acceleration/deceleration 2 pattern | {J:Straight, !:S-pattern 1, &:S-pattern 2 o

F-44



TOSHIBA E6581386

1) Straight acceleration/deceleration
A general acceleration/deceleration pattern.
This pattern can usually be used.

Output frequency [Hz] A

Maximum frequency

3

0 ‘ " Time [s]

Il o
L

El

2) S-pattern acceleration/deceleration 1

Select this pattern to accelerate/decelerate the motor rapidly to a high-speed region with an output frequency of
60Hz or more or to minimize the shocks applied during acceleration/deceleration. This pattern is suitable for
conveyer machines.

Output frequency [Hz] Output frequency [Hz]
Maximum frequency “|"_ _: ___________ Maximum frequency " _ _ _ _ __ ___ __ :_ __
[} ] ] [}
[} ] ] [}
Set frequency : | Set frequency | :
| | ] |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
0 > 0 >
7')1 <U Time [s] 1 [JEL R Time [s]
< >
Actual acceleration time Actual deceleration time
< > < >
(AL x10% 1

3) S-pattern acceleration/deceleration 2
Select this pattern to obtain slow acceleration in a demagnetizing region with a small motor acceleration torque. This
pattern is suitable for high-speed spindle operation.

Output frequency [Hz] Output frequency [Hz]
Maximum frequency ‘\ Maximum frequenc A
FH|[ "~~~ 7 === ﬁ [T==<27""X" "~

Set frequency Set frequency
Base frequency Base frequency

N N

0 > » 0 < S

Time [s] P Time [s]
< > < >
Actual acceleration time Actual deceleration time
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6.26 Protection functions

6.26.1 Setting of stall prevention level
: Stall prevention level

A\ Warning

« Do not set the stall prevention level (5 5 & {) extremely low.

® If the stall prevention level parameter (F & [ {) is set at or below the no-load current of the motor, the stall
preventive function will be always active and increase the frequency when it judges that regenerative

Prohibited braking is taking place.

Do not set the stall prevention level parameter (F & [ {) below 30% under normal use conditions.

* Function
This parameter reduces the output frequency by activating a current stall prevention function against a
current exceeding the ~ 5 [ {-specified level.

[Parameter setting]
Title Function Adjustment range Default setting
FEO ! Stall prevention level O~ 154 %, !5 5:Deactivated 20

[Display during the alarm & ]
During an [ alarm status, (that is, when there is a current flow in excess of the stall prevention level), the output

frequency changes. At the same time, to the left of this value, “I " is displayed flashing on and off.

Example of display

6.26.2 Inverter trip record retention
- : Inverter trip record retention selection

* Function
If the inverter trips, this parameter will retain the corresponding trip information. Trip information that has
thus been stored into memory can be displayed, even after power has been reset.

[Parameter setting]

Title Function Adjustment range Default setting

£i:Clear when power is turned off.
{:Retain even after power is turned off.

*Up to four sets of latest trip records displayed in status monitor mode can be stored into memory.

*Data (current, voltage, etc.) displayed in status monitor mode when the inverter is tripped is cleared when power is

FEOZ Inverter trip record retention selection o

turned off.
M Flow of operation when F 53 7= {
Operation panel | _ | Retention of failure | | Ready for normal
_¥| (terminal) reset records is also canceled. operation
\| Power supply reset |_> Turn on power again Trip again'
Fault display Fault display
FL not active FL active

If the cause of tripping or that of
another failure is not yet removed.
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6.26.3 Emergency stop
3 : Emergency stop

: Emergency DC braking control time

« Function
Emergency stop mode can be selected. At emergency stop, a trip message (“£ ") is displayed. FL relay can
be deactivated using the output function selection.

1) Emergency stop by terminal operation
Emergency stop can be performed with the a or b-contact. Assign the emergency stop function to a terminal as
described below, and select a stop mode.

Input terminal Input terminal

CcC cc

2) Emergency stop
F £ 3= 1 The motor is brought to a stop within the time specified with o £
F £ 3=2: DC braking is performed at the current specified with = &' 5  (DC braking current) for the time
specified with £ 5 {1 4 (emergency DC braking control time).
Use this setting to bring the motor to a stop within time different from the normal deceleration time specified with

dEL.

3) Selecting the operation of the FL relay
Using the output terminal selection parameter, you can specify whether or not to operate the FL relay.

F 132 (output terminal selection 3) = [} (default): Operates the FL relay in the event of an emergency stop.
F 132 (output terminal selection 3) = { 3 4: Does not operate the FL relay in the event of an emergency stop.
[Parameter setting]
Title Function Adjustment range Default setting
J:Coast stop
FEO3 | Emergency stop {:Deceleration stop o
2 :Emergency DC braking
FEL4 | Emergency DC braking control time | f.0~2 0. sec. L0
F 25 { | DC braking current O~100 % o
(Example of terminal assignment): Assigning the emergency stop function to the S3 terminal.
Title Function Adjustment range Example of setting
F {17 | Input terminal function selection 7(S3) | 5~ {35 2 [ (Emergency stop)

Note 1: Emergency stopping via the specified terminal is possible, even during operation panel operation.
Note 2: If 5 5} 3= (Emergency DC braking) and DC braking is not required for normal stopping, set the DC
braking time £ 252 to 0.0 [s].

4) Emergency stopping from the operation panel is possible
Pressing the STOP key on the operation panel twice enables emergency stop.
(1) Press the STOP key ———— “£ [ F £ will blink.
(2) Press the STOP key again — If 7 5 ! 3 (Emergency stop) = [/~ the motor makes an emergency stop (or
trips) according to the setting.
If “£" is displayed an error detection signal (FL) is issued (FL is activated).
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6.26.4 Output phase failure detection

* Function
This parameter detects inverter output phase failure. If the inverter detects an open phase failure, the
tripping function and the FL relay will be activated. At the same time, the trip information £ 7 H [ will also
be displayed.
Set F 5 {1 5=5 to open the motor-inverter connection by switching commercial power operation to inverter
operation.
Detection errors may occur for special motors such as high-speed motors.

14
|
|
|
|
|
|
|
|
|
|
|
|
[}

N

5=0" No tripping
5= {: With the power on, the phase failure detection is enabled only at the start of the first operation. The
inverter will trip if the inverter detects an open phase failure.

F & 15=C": The inverter checks for output phase failures each time it starts operation. The inverter will trip if the
inverter detects an open phase failure.

F & 15=3: The inverter checks for output phase failures during operation. The inverter will trip if the inverter
detects an open phase failure.

F &1 5=H: The inverter checks for output phase failures at the start of and during operation. The inverter will trip if
the inverter detects an open phase failure.

F & 15=5: If the inverter detects an open phase failure in every phase, it does not trip but restarts operation when
every phase is reconnected.
The inverter does not check for output phase failures when restarting after a momentary power failure.

Note: A check for output phase failures is made during auto-tuning 1 (F 5 & I=2, 3), regardless of the setting of

this parameter F 50 5.

[Parameter setting]
Title Function Adjustment range Default setting

:Deselect
{:At starting (only one time after power is turned on)
Z':At starting (each time power is turned on)
= :During operation
H:At starting + during operation
5 :Output cut-off detection enabled

Output phase failure
FEOS detection mode
selection

Lt

6.26.5 OL reduction starting frequency

: OL reduction starting frequency

= For more details, refer to Section 5.14.

6.26.6 Input phase failure detections
F 50 E |: Input phase failure detection mode selection

* Function
This parameter detects inverter input phase failure. At the occurrence of a phase failure, the £ 7 H {
protection message is displayed.

F E L 8=0: No tripping (Failure signal FL deactivated).
F &1 B=!: This parameter detects inverter input phase failure. If the inverter detects an open phase failure, it trips.
[Parameter setting]
Title Function Adjustment range Default setting
FEOR Input phase failure detection mode selection {:Disabled, {:Enabled !

Note 1: Setting £ & [/ 5§ to [I (input phase failure detection: disabled) may result in a breakage of the capacitor in the
inverter main circuit if operation is continued under a heavy load in spite of the occurrence of an input phase
failure.

Note 2: When using a single-phase direct current to operate the inverter, disable this function (F 5 5 §=10)
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6.26.7 Control mode for low current
: Low current detection hysteresis width
m Low current trip selection
: Low current detection current
: Low current detection time

|
I+ Function

: If the current is lower than F & :'
: Trip information is displayed as “

evel and passes for a time longer than £ 5 {2, the inverter trips.

~——————

r
[N

F & !0=0: No tripping (Failure signal FL deactivated).
A low current alarm can be put out by setting the output terminal function selection parameter.
F & !0=1: The inverter will trip (the failure signal FL will be activated) if a current below the current set with
F & ! ! flows for the period of time specified with = & '
Title Function Adjustment range Default setting
FE08 Low current detection hysteresis width ~20 % i
. . ) 12 No trip .
FE 0 Low current trip selection Trip U
i
FE 11 Low current detection current J~100 % o
Fgi2 Low current detection time O~255 sec. i
<Example of operation>
Output terminal function: 26 (UC) Low current detection
FE& 0= (No trip)
Ex.) When outputting low current detection signals through output terminal OUT1
Title Function Adjustment range Example of setting
F 30 Output terminal function selection 1(OUT1) 0~255 28
Note: To put out signals to the terminal OUT2, select the parameter £ { 3 {.
Low current OFF ON OFF

signal output T

Output current [%]

FE{i+FG09
FE 1

Time [sec]

*When F & (= ! (tripping), the inverter will trip if low current lasts for the period of time set with F 5 {2
After tripping, the low current signal remains ON.
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6.26.8 Detection of output short circuit

gl ngi|
FE 13

* Function

: Selection of short circuit detection at starting

Function

Adjustment range

Default setting

Selection of short circuit
detection at starting

£ :Each time (standard pulse)
{:Only one time after power is turned on
2 :Each time (short pulse)
3:Only one time after power is turn on (short pulse)
H:Each time (Extremely shot-time pulse)
5 :Only one time after power is turn on (Extremely shot-
time pulse)

o3

then set F

AAAAAA -]
o, o,

i3,

4: Standard —— detecting at starting
5: A check is made once at the first start of operation after the power is turned on or the

inverter is reset.

Note: If the input voltage is rather high (480V as a guide) or the inverter is used to operate a high-speed motor, set
F& 13 to 2 or 3. Any other setting may cause the motor to malfunction, because a high-speed motor has a
very low impedance. If the inverter malfunctions for reasons of impedance even though £ & { 3 issetto & or 3,

G i3toHors.

6.26.9 Overtorque trip

"
Dy

||
2 [ |12
I [ | [T [y

w

"
1

)
L]

\

* Function

: Overtorque trip selection

: Overtorque detection level during power running

: Overtorque detection level during regenerative braking
: Overtorque detection time

: Overtorque detection hysteresis

Trips the inverter or issues an alarm if the total time for which torque is above the level set with
FE& !GIF G |7 reaches the time set with & 5. Trip information is displayed as “J & .

The inverter will trip (the failure signal FL will be activated) if a torque larger than

F & !5 (during power running) or 7 5 { 7 (during regeneration) passes for a time
longer than the time set with F 5 (5.

Title Function Adjustment range Default setting

H-N i

FE {5 Overtorque trip selection U':Tr(i)pmp o
i

FG A Overtorque detection level during power running O~250 % 50

FE T Overtorque detection level during regenerative braking | £~258 % 50

FE B Overtorque detection time 00~ 1000 sec. 050

FG& !5 Overtorque detection hysteresis O~100 % i

Note: Using the output terminal function selection parameter, the inverter can be set so that it outputs overtorque
detection signals regardless of the setting of F & /5. = Refer to Section 7.2.2.

<Example of operation>
Output terminal function: 28 Overtorque detection

F& 15=0 (No trip)
Ex.) When outputting overtorque detection signals through output terminal OUT1
Title Function Adjustment range | Example of setting
Fiag Output terminal function selection 1(OUT1) 0~255 2

Note: To put out signals to the terminal OUT2, select the parameter £ {3 {.
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Overtorque OFF O_N OFF
signal output a—
less than
FL 8 F& I8
< ,5 < >
FE G
FREIE-FR IS

Torque [%]

Time [sec]

When F 5 {5={ (tripping), the inverter will trip if overtorque lasts for the period of time set with £ 5 (5. In
such a case, the overtorque signal remains ON.

6.26.10 Cooling fan control selection
s i |: Cooling fan control selection

« Function
With this parameter, you can set the condition of cooling fan so that it operates only when the inverter
requires cooling, and thus it can be used for a longer period.

=0 Automatic control of cooling fan, enabled. Operates only when the inverter is in operation.
{: Automatic control of cooling fan, disabled. The cooling fan always operates when the inverter is
energized.

*The cooling fan automatically operates whenever the ambient temperature is high, even when the inverter is out of

operation.
Title Function Adjustment range Default setting
FE20 Cooling fan control selection :Auto, {:Always ON ]

Note: For the setting of F 5 2 {7 to take effect, the inverter needs to be turned off and turned back on after the setting.

6.26.11 Cumulative operation time alarm setting
: Cumulative operation time alarm setting

« Function :
This parameter is to make a setting so that the inverter puts out a signal when its cumulative operation time :
has reached the time set with F 52 /. :

|
|
|
|
|
|
\

* Indication of .  represents 10 hours. Ex.: If 3 £.5 5 is displayed, the cumulative operation time is 3855 hours.

Title Function Adjustment range Default setting
FEZ ! Cumulative operation time alarm setting 0.{~95485 5:!0.0

W Setting of output signal
Ex.) When assigning the cumulative operation alarm signal output function to the OUT2 terminal
Title Function Adjustment range Example of setting
F i3l Output terminal function selection 2 (OUT2) o~255 5 & (Negative logic 5 7)
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6.26.12 Abnormal speed detection

: Abnormal speed detection time

[y
: Overspeed detection frequency upper band
: Overspeed detection frequency lower band

* Function

These parameters allow you to set the inverter so that, when it is in sensor speed control mode (7 £ =7), it
always monitors the rotational speed of the motor, even when the motor is at rest, and if the speed remains
out of the specified limits for the specified length of time, it outputs an error signal.

—————————

Title Function Adjustment range Default setting
F&22 Abnormal speed detection time 0.0 1~ 100.0 sec. 8.0¢
FGEZ3 Overspeed detection frequency upper band | .5: Disabled, &. {~3 5.0 Hz 5.0
FEZM Overspeed detection frequency lower band | .5 Disabled, &J. {(~3 0.0 Hz o.0

A Output frequency
Output frequency [Hz] FEZ3
FEZH
£- 13 trip
0t >
= Time [s]

6.26.13 Overvoltage limit operation

: Overvoltage limit operation level

= For more details, refer to Section 6.15.2.

6.26.14 Undervoltage trip

: Undervoltage trip selection

* Function

This parameter is used for selecting the control mode when an undervoltage is detected. (Invalid, while the
inverter stops.)

F& 2 7=0: (Disabled) -+~ Inverter stops,but does not trip. (FL is not active.)
FEZ 7= 1 (Enabled) -+ Inverter stops and is tripped because an undervoltage is detected. (FL is active.)
Title Function Adjustment range Default setting
FE2 T Undervoltage trip selection {: Disabled, {: Enabled 0
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6.26.15 VI/Il analog input wire breakage detection level

\
: * Function :
: The inverter will trip if the VI/Il value remains below the specified value for 0.3 seconds or moreThe |
: message “£ - {F" is displayed. :
/
N e e e e e e e e e e e e e e e e e e e e o — — — — — — — — — — —— -

If the VI/VII input value remains below the specified value for 0.3 seconds or more, the
inverter will act in accordance with the setting of 5 5 4 4.

Title Function Adjustment range Default setting
F533 VI/Il analog input wire breakage £:None .
=73 detection level I~ 00 % Y
J: Trip mode
Action in th t of VI/Il anal Y
FRHYY Action In the event o analog {: The inverter operates the motor at o
input wire breakage .
preset speed operation frequency 14.

Note: Depending on the degree of deviation of the analog data detected, a wire breakage may be detected within a
period shorter than the specified one.

6.26.16 Guide to time of replacement

’ \
: * Function :
: You can set the inverter so that it will calculate the remaining useful life of the cooling fan, main circuit :
: capacitor and on-board capacitor from the ON time of the inverter, the operating time of the motor, the :
: output current (load factor) and the setting of 5 & 3 4 and that it will display and send out an alarm through :
I output terminals when each component is approaching the end of its useful life. |
\\ ___________________________________________________________ /I
Title Function Adjustment range Default setting
{:-10~+10°C
& +11~+20°C
FEIH Annual average ambient temperature i :gtiig:g 3
5:+41~+50°C
5:+51~+60°C

Note 1: Using F & 3 4, enter the annual average temperature around the inverter. Be careful not to enter the annual
highest temperature.

Note 2: Set £ & 3 4 at the time of installation of the inverter, and do not change its setting after the start of use.
Changing the setting may cause a part replacement alarm calculation error.
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6.26.17 Rush current suppression relay activation time

* Function
This parameter is used to control the rush current suppressing resistor shorting relay when a direct current
is passed or multiple inverters are used with their DC sections connected to each other.

Title

Function

Adjustment range

Default setting

FEI5

Rush current suppression relay
activation time

0.0~2.5 sec.

non
(X

The rush current suppressing relay is activated on the expiration of the time limit set with parameter F 5 3 5 after the
voltage in the DC section of the inverter has reached the specified level.

DC voltage

Rush current
suppression relay

ON

6.26.18 Motor thermal protection

[FE3I 7 HFE3IE |: PTC thermal selection

= For details, refer to Instruction Manual (E6581339) specified in Section 6.36.

6.26.19 Braking resistance overload curve

: Braking resistance overload time

= Refer to 5.19 for details.
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6.26.20 Selection of a restart condition for the motor stopped with a mechanical brake
F 54 3 | : Brake-equipped motor restart condition selection

’
: * Function

I With this function, the motor can be restarted immediately after a stop if it is operated at a frequency of more
: than 10Hz (20Hz or less) and stopped with a mechanical brake.
|

|

|

\

Use this function only when a mechanical brake is used to stop the motor. Using this function for a motor
without a mechanical brake, the inverter may be tripped or fail.

Title Function Adjustment range Default setting
1 Default (no waiting time for
- Brake-equipped motor restart frequencies of 10Hz and less) -
FARHY3 - ) .. " L U
condition selection {: Conditional (no waiting time for

frequencies of 20Hz and less)

The timing chart in the figure below shows how the motor is operated and stopped with a mechanical brake.

By default, restart waiting time is set to prevent the inverter from being tripped because of the immediate restart of the
motor which started coasting at a frequency of more than 10Hz and stopped (when the ST function is assigned to the
S3 terminal, S3 signal is cut off).

This waiting time, however, is not necessary if a mechanical brake is used to stop the motor more reliably. When using
a mechanical brake to stop the motor, set this parameter 5 5 4 3 to ! to allow the motor to restart immediately after a
stop if it started coasting at a frequency of 20Hz or less and stopped.

<Ex. : When parameter F 54 J is setto {.>

Output frequency [Hz]

20Hz / l/ .
1
!
10Hz / / / i
> [Note 1]
/
0 :‘ .
! Time [s]
Starting signal I
(S3and F) _— i
Mechanical brake 1 B l M . o
Starting waiting time — i Starting waiting time
!

When assigning the ST function to the S3 terminal,
Set F { ] to I (to cancel its factory default setting: 5 = ST always active), and
Set 5 { {7 to & (to assign the ST function to the S3 terminal).

Note 1: By default, the restart waiting time shown in the figure is set, and the restart of the motor is delayed by the time
indicated by the dashed line.

Note 2: If the motor started coasting at a frequency of more than 20Hz, it will restart after the expiration of the waiting
time.

F-55



TOSHIBA E6581386

6.26.21 Motor PTC thermal protection
F 545 |: PTC thermal selection
[

gl g}

F 55 |: PTC detection resistor value

* Function

\
|
|
This function is used to protect motor from overheating using the signal of PTC built-in motor. :
The trip display is “OH2”. \

/

[Parameter setting]

Title Function Adjustment range Default setting
: Disabled
FE45 | PTC thermal selection {: Enabled (trip mode) o
Z: Enabled (alarm mode)
FE4YE | PTC detection resistor value {00~5555 3000

[Connection]

Connect the resistor rated 1/4 watts 3.3k
ohm between terminal PP and RR/S4.

Outer
resistor

Al [Voltage]

6.33.24 Protection against a failure of the control power backup device (optional CPS002Z)
: Control power supply backup option failure monitoring

* Function
If the control power backup device (optional CPS0022Z) fails to supply power for some reason or other, the
inverter will put out an alarm signal or a trip signal, depending on the setting of this parameter.

Leaving this parameter disabled may cause the main power supply to be turned on and off endlessly if
something unusual occurs, depending on your sequence etc., so you should set this parameter ~ 5 % 7 properly
when using the optional power backup device.

Title Function Adjustment range Default setting

1 Control power supply not backed up

{: Control power supply backed up
(alarm in the event of a failure)

Z': Control power supply backed up
(tripping in the event of a failure)

Control power supply backup
option failure monitoring

]

l
o
=
-
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W F 54 7={:If control power is not backed up with an external backup device:
Select this setting if an external backup device is not connected to the inverter’s control terminals +SU and CC.

W~ 54 7= {:f control power is backed up with an external backup device (alarm signal output):
Be sure to select this setting if an external backup device is connected to the inverter’'s control terminals +SU and
CC, and if the main power supply is turned on and off endlessly for reasons of sequence, as shown below, in the
event the external power backup device fails.

3¢

Control power supply backup

:':'—0 +SU
option (CPS0022) 1| cc

FLA

O

<Example of a situation in which the main power supply is turned on and off endlessly>

In the example of connection shown above, if the control power backup device (optional) fails and becomes incapable
of supplying control power, control power is supplied from the inverter’'s main circuit and operation is continued without
interruption. If the inverter is tripped under these circumstances because of a ground fault or overcurrent (and if
FEMY Tissetto [J):

(1) The FL relay is triggered and the main power supply is shut off by the MC.

(2) As a result of shutoff by the MC, the voltage in the inverter’s main circuit and control circuit drop.
{
(3) As a result of a drop in control voltage, the FL relay recovers from a trip.
{
(4) The release of the FL relay turns the MC back on.
{
(5) Operation is restarted and if the problem causing the inverter to be tripped is not eliminated, the inverter is tripped
again, the situation in (1) arises again, and thus the above cycle of operation is repeated endlessly.

If F54 7issetto {, however, the inverter will cut off the power supply, let the motor coast, and raise a { {J F F alarm
in the event something unusual (voltage drop) occurs with the power supplied through the +SU and CC terminals.
Once the [ F F alarm has been raised, the inverter is not reset even if the control voltage returns to its normal level.
To reset the inverter, turn off the main circuit power supply.

This is the way in which this setting (power reset) prevents the power from being turned on and off endlessly by the
mechanism described above.

W F 54 7=2" If control power is backed up with an external backup device (trip signal output):
This setting trips the inverter in the event something unusual (voltage drop) occurs with the external control power
backup device. Trip code £ - 2 5 is displayed.
In the event of this trip, unlike ordinary trips, the inverter is held tripped regardless of the setting of F 55 & (inverter
trip retention selection). By holding the inverter tripped, this setting prevents the power from being turned on and off
endlessly.
This setting is effective only when the inverter is used in a standard connection shown in Chapter 2.

Note: Even if F & 4 7 is set to £J while control power is backed up, the inverter will cut off the power supply and issue a
T 0 F F alarm in the event the backup device fails during operation.
If the backup device is already faulty when it is turned on, it will not be recognized to be faulty even if this setting
is selected.
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6.27

Forced fire-speed control function

: Forced fire-speed control function
: Preset speed operation frequency 15 (Forced operation frequency)

/7 ™
ll « Function \\
: Forced fire-speed control is used when operating the motor at the specified frequency in case of an :
: emergency. Two kind of operation are selectable by assignment of terminal board function. :
| (1)Input terminal function 5 &, 5 7 (Forced continuous operation) : Input signal is kept to hold once :
: signal is ON. |
: Motor runs at the speed set by the parameter “F & 5 4. :
: Operation is continued in the event of a minor failure, :
: and it is continued as far as the retry function permits in :
: the event of a major failure. :
| |
: (2)Input terminal function 5 &, 5 5 (Specified speed operation) : Input signal is kept to hold once :
: signal is ON. :
: Motor runs at the speed set by the :
| parameter “F & 5 H”. :
: Operation will be stopped if the |
: inverter is tripped. :
: Note: To stop operation, an :
: emergency stop signal needs to :
| be given or the main circuit |
‘\ needs to be turned off. /I

N ,//

Title Function Adjustment range Default setting
FE50 | Forced fire-speed control selection "‘7, Disabled o
{: Enabled
Fogy Preset speed opgration frequency 15 Ll ~ULHz oo
(Forced operation frequency)

cn

When setting the parameter “F £ 5", “F !~ £ is displayed by pressing @ key. It can be set by continuing

the key for 2 seconds.

[Setting the forced operation input terminal (RES-CC)]

The control terminal “RES” (The default setting is “&: reset function“) shall be assigned to “Forced continuous

operation*.

Title

Function

Adjustment range

Setting value

Fiy

Input terminal function selection 4 (RES)

n
1%

~135

( Forced continuous operation)

56,57

F-58



TOSHIBA E6581386

6.28 Low torque detection signals

: Undertorque detection selection

: Undertorque detection level during power running

: Undertorque detection level during regenerative braking
: Undertorque detection time

: Undertorque detection hysteresis

« Function
If the torque remains below the level specified with £ 5 5 2 or F 5 5 3 for a period longer than that
specified with 7 5 5 4, the inverter will be tripped. Then the trip message “1/ £ " appears.

|
|
|
|
|
|
{

F &5 {=0: Alarm signal output (No tripping)
With an output terminal function selection parameter, the inverter can be set so as to issue an
undertorque alarm.
The output terminal function number is 142 or 143 (reverse video).

F &5 {={:Trip signal output
If the torque is found to be below the value set with #5527 or F 55 3 for a period longer than that set
with £ & 54, the inverter will be tripped. (FL activated under a fault signal)

Title Function Adjustment range Default setting
.
FES ! Undertorque detection selection v AI?rm mode o
{: Trip mode
FES2 Undertorqug detection level during 0~250 % 0
power running
FES3 Undertorq.ue dete;tlon level during 0~250 % 0
regenerative braking
FESH Undertorque detection time 0.00~150.00 sec. 0540
FESS Undertorque detection hysteresis O~100 % i
<Example of operation>
Output terminal function: 142 (Low torque detection)
FES =0 (Alarm output)
Ex.) When outputting low torque detection signals through output terminal OUT1
Title Function Adjustment range Example of setting
F 30 Output terminal function selection 1(OUT1) 0~255 42

Note: To put out signals to the terminal OUT2, select the parameter £ 3 {.

Low torque OFF ON OFF
signal output T :
Output torque [%] |er§ g‘i’n FESY
b < »
FE52+FESS et
FESY b e S—-—- —
Time [sec] >

*When 55 = ! (tripping), the inverter will trip if low torque lasts for the period of time set with F 5 5 . After
tripping, the low torque signal remains ON.
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6.29 Override

: Override addition input selection

: Override multiplication input selection

—

* Function
These parameters are used to adjust reference frequencies by means of external input.

Title Function Adjustment range Default setting

:Disabled

{:VI/Il (voltage/current input)

Z:RR/S4 (potentiometer/voltage input)

3:RX (voltage input)

4:Operation panel input enabled (including
LED/LCD option input)

5 :2-wire RS485 input enabled

5 :4-wire RS485 input enabled

7:Communication option input enabled

5 :Optionl Al1 (differential current input)

5:Optionl Al2 (voltage/current input)

{ I:Up/Down frequency

{ {:Optionl RP pulse input

{2:Optionl high-speed pulse input

{ 3:Optionl binary/BCD input

{:Disabled

{

-

Override addition input selection
I
F&E Hz]

]

:VI/II (voltage/current input)
' :RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
Y-
5 :Optionl Al1

Override multiplication input
FEE ! selection
[%]

]

The override functions calculate output frequency by the following expression:

Value [%] selected with F 5 & / )
Frequency command value x (1+ 700 )+Value [Hz] selected with 7 5 & [}

1) Additive override
In th1is mode, an externally input override frequency is added to operation frequency command.
[Ex.1: RR/S4 (Reference frequency), VI/II (Override input)] [Ex.2:RX (Reference frequency), VI/II (Override input)]

Output frequency .
Output frequency Over-ridden frequency Over-ridden frequency

FH

Forward run T EH

Override RX input
RR/S4 input (VI input) inpu
(Reference $Reference
frequency) requency)

10V

Override
(VI input)
0

10V

l Reverse run
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Ex.1:
FEELD=1{(VWlinput), F& 5 {=0 (disabled)
[ Output frequency = Reference frequency + Override (VI/Il input [Hz]) ]

Ex.2:
FEELD=1{(VIlinput), FA & {=0 (disabled)

| Output frequency = Reference frequency + Override (VI/Il input [Hz]) |

2) Multiplicative override
In this mode, each output frequency is multiplied by an externally override frequency.
[Ex.1: RR/S4 (Reference frequency), VI/II (Override input)] [Ex.2: RX (Reference frequency), VI/II (Override input)]

Output
frequency Over-ridden frequency
Output FH P
frequency Over-ridden frequency <
FH ~ Forward run T /,/ RX input
< gas (Reference
7 [/ frequency)
i RR/S4 input
(- (Reference .70 10v
o frequency) /,/
0 10V e
= l Reverse run

Ex.1:

FEED=0 (Disabled), F5 5 /= ! (VI/linput), F 10 4=2(RR/S4 input), F H=B 0.0, UL =800
RR/S4 input, (F & {0=0,F2 | :=uu,FE' Id=100, AuF2=000)

Villlinput (F 28 (=0, F205=0, F203=100 F2OR=100)

= Setting of RR/S4 input: Refer to Sectlon 7.3.1, Setting of VI/Il input: Refer to Section 7.3.2.

| Output frequency = Reference frequency x {1 + Override (VI/Il input [%]/100)} |

Ex.2:

FEELD=0 (Disabled), F&5 {={ (VI/Il input od
RXinput (F 2 {&=0,F2 {1=00,F2 A= ,'C.'Cl, F
Viltinput (F 20 (=0, F202=0, F203=100, F206=100)

= Setting of RX input: Refer to Section 7.3.3, Setting of VI/Il input: Refer to Section 7.3.2.

| Output frequency = Reference frequency x {1 + Override (VI/Il input [%]/100)} |

ﬁ
w
=
><

FH=B00,UL=00

e
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6.30

Adjustment parameters

6.30.1 Pulse ti

rain_output for meters

: Logic output/pulse output selection (OUT1)

: Pulse output function selection
xl
{

: Selection of number of pulses

(
|
|
|
|
|

*Function
Pulse trains can be sent out through the OUT1-NO output terminals.
To do so, it is necessary to select a pulse output mode and specify the number of pulses.

Set the SW4 to pulse output (PULS).
Ex.) When operations frequencies (0 to 60Hz) are put out by means of 0 to 10kHz
0.0, FEES=1 FEI6=0,FE17=10.00

The pulse will change between 0 and 10kHz according to the operations frequencies between 0 and 60Hz.
= See the circuit diagram shown at the bottom of page B-15.

FH=

Title

Function

Adjustment range

Default setting

FGES

Logic output/pulse output selection
(OUT1)

{1:Logic output
{:Pulse output

]
u

Pulse output function selection

{7:Output frequency
{:Frequency command value
2:Output current
F:Input voltage (DC detection)
4:Output voltage
5 :Compensated frequency
5 :Speed feedback (realtime value)
7:Speed feedback (1-second filter)
& :Torque
5:Torque command
{ {:Torque current
{ 2:Exiting current
{ 3:PID feedback value
I 4:Motor overload factor (OL2 data)
!/ 5:Inverter overload factor (OL1 data)
{ 5 :Regenerative braking resistance
overload factor (OLr data)
! 7:Regenerative braking resistor load
factor (% ED)
! & :Input power
/5 :Output power
' 3:Optional AI2 input
2 H:RR/S4 input
2 5:VI/Ilinput
& A:RXinput
2 7:Optional Al1 input
2 F:FM output
2 5:AM output
3 [J:Fixed output 1
3 !:Communication data output
3 2:Fixed output 2
3 3:Fixed output 3
3 4:Cumulative input power
3 5:Cumulative output power
& :My function monitor 1
Y 7:My function monitor 2
 &:My function monitor 3
 5:My function monitor 4

o3

FEI7

Selection of number of pulses

{00~43 .20 kHz

Ly
L]
-«

Note: The pulse length is fixed. Therefore, the duty is variable.
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6.30.2 Setting of optional meter outputs
[FEIZH FEIS | [FEEE M FE53]|: Meter output settings
= For details, refer to Instruction Manual (E6581341) specified in Section 6.36.

6.30.3 Calibration of analog outputs
m : FM voltage/current output switching

[FEEZ |[FEE 3 |: FM output gradient characteristic and bias adjustment
[FEES | [FEEE |: AM output gradient characteristic and bias adjustment
eFunction
10Vde.

The output current from terminal FM can be changed to 0 to 20mAdc (or 4 to 20mAdc) by changing the settings

’
|
|
: Output signals from FM/AM terminals are analog voltage signals. Their standard setting range is from 0 to
|
|
|
: of terminal SW2 and a parameter.

[Parameter setting]

Title Function Adjustment range Default setting
. FM voltage/current output : Voltage 0~10V output .
FEE - . o
switching {: Current 0~20mA output
) - Negative gradient
%)
FEECZ Z_':i ;llttzl;its?ir:dlem (descending) !
{: Positive gradient (ascending)
FEEZ FM bias adjustment SO0~ B0 % 8.0
' 1 Negative gradient
FEES :r:\g;ittzl:itsifdlem (descending) {
{: Positive gradient (ascending)
FERE AM bias adjustment -0~ 1000 % 5.0

Note: To switch to 0-20mAdc (4-20mAdc), set F 55 {to {.

B FM terminals setting example

[swo=OFF FEE {,FEE=! FEH3=0 (%)

o
c
<
=
Q
<
)
2
[Sw2=OFF F58 i=¢ FG82=0 F583=i00(%)] [sW2=OFF F&A =1
(mA)
o e $77 20
g g
o (o]
g % FEEZ
3 S
- 4
0 100% 0 100%
Internal calculated value Internal calculated value

*The analog output inclination can be adjusted using the parameter F /7
*For code data 50 to 64, negative inclination is invalid.
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6.31 Operation panel parameter

6.31.1 Prohibition of key operations and parameter settings

Ny
]
]

"
-~
2

"
"
(K] |1XX]

[

<

M
-~
y
s

"
-~
Xl
o=

(K]
-~

« Function

pm———————

: Parameter write protect selection
: Operation panel frequency setting prohibition selection

[Parameter setting]

: Operation panel reset operation prohibition selection
: Prohibition of change of [ /1 [} o/~ 1 [l 4 during operation
: All key operation prohibition

These parameters allow you to prohibit the operation of the RUN and STOP keys on the operation panel
and the change of parameters. Using these parameters, you can also prohibit various key operations.

: Operation panel emergency stop operation prohibition selection

Title Function Adjustment range Default setting
100 Parameter write protect selection £ :Permit, {:Prohibit 0
Fi30 Operation panel frequency setting prohibition selection £ :Permit, {:Prohibit o
F13y Opera‘tion panel emergency stop operation prohibition -Permit, {:Prohibit 0
selection
Fi35 Operation panel reset operation prohibition selection £ :Permit, {:Prohibit o
Fi135 Prohibition of change of £ /71 &/F 1l & during operation [ & :Permit, {:Prohibit i
Fi37 All key operation prohibition £ :Permit, {:Prohibit o

Note: For the setting of # 73 7 to take effect, the inverter needs to be turned off and turned back on after the

setting.

M Resetting method
1) Canceling the = 7 [ prohibition setting

The setting of only parameter ~ 7} [} can be changed at any time, even if it is setto .

T

2) Canceling the £ 7 3 7 prohibition setting

When this parameter is set to 1 (key operation prohibited), press and hold down the

‘

key for 5 seconds or

more. The message ./~ o o appears and this setting is canceled temporarily to enable key operation.

To cancel this setting permanently, change the setting of £ 7 3 7 directly.
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6.31.2 Displaying the rotational speed of the motor or the line speed

F il : Frequency free unit display magnification
: Frequency free unit conversion selection
: Free unit display gradient characteristic

: Free unit display bias

¢ Function
The frequency or any other item displayed on the monitor can be converted freely into the rotational speed
of the motor, the operating speed of the load, and so on. Using these parameters, the units of the amounts
of processing and feedback in PID control can also be changed.

The value obtained by multiplying the displayed frequency by the F 77 Z'set value will be displayed as follows:
[ Value displayed | = [ Monitor-displayed or parameter-set frequency | x [ F 7157 |
1) Displaying the motor speed

To switch the display mode from 60Hz (default setting) to 1800 min™' (the rotating speed of the 4P motor)

2) Displaying the speed of the loading unit
To switch the display mode from 60Hz (default setting) to 6 m/min™' (the speed of the conveyer)

HZ ::>

Note: This parameter displays the inverter output frequency as the value obtained by multiplying it by a positive
number. Even when the actual speed of the motor changes according to the particular changes in load, the
output frequency will always be displayed.

Title Function Adjustment range Default setting

Fi02 Frequency free unit display 0.00:0FF 0.00
magnification o.0i~200.0
Frequency free unit conversion | [:All frequencies display free unit conversion

Fi03 ) : ) -
selection {:PID frequencies free unit conversion

F 105 Free unit display gradient I :Negative gradient (descending) '

- characteristic {:Positive gradient (ascending)
FI0E Free unit display bias O.00~FH Hz o.00
- \

*The F 71 2 converts the following parameter settings:
Incase of F 70 3=0
eFree unit  Frequency monitor display

-’ :
! |
! |
! |
! |
: Frequency-Related parameters  FH, L, LL, AuF2, RIFZ, 57 I~5-7, :
! Fgo, FIgi F 02, Fona, FeoR, Fe I
: F2i1,F219,F223,F225, F229,F23 1, |
! F235,F237, FaM0,Fay I, Fava, Fa4s3, '
| FOMM F250,F2E0, F2RS, F2ET, F2EE, '
' Fol0~F215 F287~F284, F321, F3d2, !
! F3G65,F370,F374, FS05,FE0G,FE23, :
: FEZH, FRIZ, FB I, FEZI~FE2T |
: Incaseof F 101 3=1 :
| eFreeunit PID control -Related parameters F 354, F355,F367,F368 :
‘\ __________________________________________________________ 7/
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M An example of setting: When F H is §/,and F 702 i

L
[Figs=i Fi0E=04080 [Figs=

Panel indication
1000

Panel indication
800

200

0 Output frequency 80(Hz) 0 OQutput frequency 80(Hz)
[(Fi55=0 Fi106=88.00]

Panel indication
800

0 Output frequency 80 (Hz)

6.31.3 Changing the steps in which the value displayed changes
: Changing step selection 1 (pressing a panel key once)
: Change step selection 2 (panel display)

N
e Function :
These parameters are used to specify steps in which the command value or standard monitor output |
frequency displayed on the panel changes each time you press the up or down key to set a frequency on :

|

)

i
1
1
1
1
: the operation panel.

Note: The settings of these parameters have no effect when the free unit selection (5 7 2) is enabled.

B When - 7 7Tisnot J.00[,and F 7[5 is [I (disabled).
Under normal conditions, the panel frequency command value increases in steps of 0.1Hz each time you press the
@ key. If £ 75 7 is not 0.00, the frequency command value will increase by the value with £ 7 7 each time you

press the @ key. Similarly, it will decrease by the value set with & 71 7 each time you press the @ key.

In this case, the output frequency displayed in standard monitor mode changes in steps of 0.1Hz, as usual.

BMWhen - 7 Tisnot J.00,and F 705 isnot [J.
The value displayed on the panel also can be changed in steps.

-an
[ Output frequency displayed in standard monitor ] =[ Internally output frequency ] x 'C -’,%g
Faa
Title Function Adjustment range Default setting
£ Changing step selection 1 .0 [ :Disabled .
e (pressing a panel key once) 0.0 I~FHHz oy
Fi08 Changing step selection 2 [ :Disabled 0
(panel display) i~255

B Example of setting 1
Set £ 10 7= (0.0 O[Hz):
Each time you press the @ key, Each time the frequency setting £ £ changes in steps of 10.0Hz: 0.0 — 10.0 —
20.0 — ... - 60.0 [HZ]. This function comes in very handy when operating the load at limited frequencies that
change in steps of 1 Hz, 5Hz, 10Hz, and so on.

B Example of setting 2
SetF 10 7= 100z, F108=1:
Each time you press the @ key, the frequency setting ~ I changes in steps of 1 Hz: 0 - 1 — 2 — ... — 60 [Hz]

and also the value displayed on the operation panel changes in steps of 1. Use these settings to hide decimal
fractions. And also the value displayed on the operation panel changes in steps of 1. Use these settings to hide
decimal fractions.
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6.31.4 Changing the standard monitor display

: Standard monitor display selection

[ F7 ¢ {HF 7 14 ]: status monitor 1~4 display selection

These parameters are used to select the item to be displayed when the power turned on and also to change items
displayed in status monitor mode.

= For details, refer to Section 8.3.

6.31.5 Selection of operation panel stop pattern

: Operation panel stop pattern selection

« Function
This parameter are used to select a mode in which the motor started by pressing the ‘ key on the

operation panel is stopped when the key is pressed.

1) Deceleration stop
The motor stops in the deceleration time set with the parameter o/ £ L (or F 55 {).

2) Coast stop
The output of the inverter is cut off. The motor comes to a stop after coasting for a while by inertia. Depending on
the load, the motor may keep running for a good long time.

[Parameter setting]

Title Function Adjustment range Default setting
. i
Fag! Operation panel stop pattern selection U,:(E:)g:ilte:;:n stop a
6.32  Tracing functions
: Trace selection : Trace data 2
F 714 { |:Trace cycle : Trace data 3
: Trace data 1 : Trace data 4

«Function
These parameters are used to memorize and read out the data collected at the time of tripping or triggering.
Up to 4 kinds of data can be selected from 64 kinds of data, and the data collected at 100 consecutive
points can be stored in memory as trace data.
Here is the time at which trace data is acquired.
«Tripping: Data collected before the occurrence
« Triggering: Data collected after triggering
Note: To read data on a PC.

N e J
Title Function Adjustment range Default setting
{:Deselect
Fadn Trace selection {:At tripping !
' :At triggering
:4ms
{:20ms
Faiyt Trace cycle 2:100ms Z
IJi1s
4:10s
Fa4z Trace data 1 a~45 o
Fa43 Trace data 2 a~45 {
F 44 Trace data 3 a~45 Z
F 45 Trace data 4 a~45 3
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1) To acquire trace data at the occurrence of tripping: £ 7

(Examples of current date output)

Monitor value of output current

Failure FL signal

Trace data 1

2) To acquire trace data at the time of triggering: £ 74 =2

Trigger input

Trip

Trace data1 ........

Ex.) When using the RR/S4 terminal as the tracing back trigger signal terminal

Title

Function

Adjustment range

Example of setting

F 8 Input terminal function selection 8 (RR/S4)

0-35

15

Note 1: If the inverter trips when no trigger signal is given, trace data is overwritten with tripping data.
Note 2: Trace data is overwritten each time a trigger signal is given.
Note 3: Do not disconnect the control power supply or the main circuit power supply to hold a trace data after 15

seconds of tripping.
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[Setup values of £

142~F 145]

X Communication X X Communication
Default setting Trace (monitor) function X R
No. unit at tracing
o FDOO Output frequency 0.01Hz
{ FD02 Frequency command value 0.01Hz
2 FDO03 Output current 0.01%
3 FD04 Input voltage (DC detection) 0.01%
H FDO05 Output voltage 0.01%
5 FD15 Compensated frequency 0.01Hz
& FD16 Speed feedback (real-time value) 0.01Hz
7 FD17 Speed feedback (1-second filter) 0.01Hz
g FD18 Torque 0.01%
g FD19 Torque command 0.01%
i FD20 Torque current 0.01%
= FD21 Exciting current 0.01%
/3 FD22 PID feedback value 0.01
i FD23 Motor overload factor (OL2 data) 0.01%
/5 FD24 Inverter overload factor (OL1 data) 0.01%
5 FD25 Regenerative braking resistance overload factor (OLr 1%
data)
7 FD28 Regenerative braking resistor load factor (% ED) 1%
g FD29 Input power 0.01kW
9 FD30 Output power 0.01kW
Z3 FE39 Optional AI2 input 0.01%
oM FE35 RR/S4 input 0.01%
= FE36 VI/Il input 0.01%
25 FE37 RX input 0.01%
27 FE38 Optional Al1 input 0.01%
c2H FE40 FM output 0.01%
29 FE41 AM output 0.01%
4 FE76 Integral input power 0.01kWhr
35 FE77 Integral output power 0.01kWhr
HE FE60 My function monitor 1 1c
7 FE61 My function monitor 2 1c
4g FE62 My function monitor 3 1c
4g FE63 My function monitor 4 1c

W Acquisition of trace data
Trace data is acquired through a communication device.
The VF-PS1 supports the protocols listed below.

«RS485 (Standard protocol)
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6.33

M Trace data communication number

COmm’:g!Cﬁt'O” Function M'/':;:gg:]tsi:;tng Setting/readout range Default setting
E000 Trace data 1~4 pointer i a~55 g
E100 Data 1 of trace data 1 i O~FFFF g
Data 2~99 of trace data 1 i O~FFFF g
E199 Data 100 of trace data 1 HE O~FFFF g
E200 Data 1 of trace data 2 i O~FFFF g
Data 2~99 of trace data 2 i O~FFFF g
E299 Data 100 of trace data 2 HE O~FFFF g
E300 Data 1 of trace data 3 i O~FFFF g
Data 2~99 of trace data 3 i O~FFFF g
E399 Data 100 of trace data 3 H O~FFFF g
E400 Data 1 of trace data 4 i O~FFFF g
Data 2~99 of trace data 4 i O~FFFF g
E499 Data 100 of trace data 4 H O~FFFF g

Ex.) When operation frequency data is acquired through a communication device

Data acquired ( F 4 {}) h=8000 = 8000x0.01Hz=80.0Hz

M Relationship between pointer and data

The table below shows the relationship between pointer (E000 set value) and trace data (1 to 4).

Pointer (E000 set value) o ! c ~ 58 95
Trace data 1 (E100~E199) E100 E101 E102 ~ E198 E199
Trace data 2 (E200~E299) E200 E201 E202 ~ E298 E299
Trace data 3 (E300~E399) E300 E301 E302 ~ E398 E399
Trace data 4 (E400~E499) E400 E401 E402 ~ E498 E499

<Example of setting> If E000 is set to 2

(Earliest data) (Latest data)

Trace data 1 E102 ~ E199, E100, E101

Trace data 2 E202 ~ E299, E200, E201

Trace data 3 E302 ~ E399, E300, E301

Trace data 4 E402 ~ E499, E400, E401

Note 1: Use the parameters F 742 through F 745 to specify the types of trace data (1 to 4).
Note 2: Communication numbers EQ00 is automatically incremented by the inverter when data is traced

continuously.

*In ordinary cases, these parameters do not need to be rewritten.

Integrating wattmeter

: Integrating wattmeter retention selection
: Integrating wattmeter display unit selection

« Function

At the main power off ,it is selectable whether retention of integral output power values or not.

The integrating wattmeter display can be cleared by external input signal by assignment of the terminal

function. Input terminal function 74, 75 (Integrating wattmeter display clear)

|

|

|

|

: And also, the display unit is selectable.
|

|

|

|

Title Function Adjustment range Default setting
7 Disabled
- . . . 1) 1
Fa4E Integrating wattmeter retention selection 1 Enabled {
:1=1kWh .
1:1=10KkWh Acf:g('j’;? to
Fa4se Integrating wattmeter display unit selection 21 =100 kWh
J.9 = = Refer to
3:1=1000 kWh a6 K41
4: 1= 10000 KWh pag :
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6.34 Communication function

6.34.1 2-wire RS485/4-wire RS485
F 500 |: Communication speed (2-wire RS485)

F &0 ! |: Parity (common to 2-wire RS485 and 4-wire RS485)

F 502 |: Inverter number (common)

F &0 3 |: Communications time-out time (common to 2-wire RS485 and 4-wire RS485)

F 84 |: Communications time-out action (common to 2-wire RS485 and 4-wire RS485)
F 805 |: Send waiting time (2-wire RS485)

F 85 |: Master/slave setting for Inverter-to-inverter communications (common

to 2-wire RS485)
: Protocol selection (2-wire RS485)
: Frequency point selection
: Point 1 setting
: Point 1 frequency
: Point 2 setting
: Point 2 frequency
: Communication speed (4-wire RS485)
: Send waiting time (4-wire RS485)
: Inverter-to-inverter communication setting (4-wire RS485)
: Protocol selection (4-wire RS485)
.| F 5 7 ! |:Block write data 1, 2
~ F & 75 |: Block read data 1~5
: Free notes

=eof] =] ] ) e e o) ) e ] e e
00 e A | e e o e A 0|

O ] PR R ] LR LY | LY R R PR | RO RO
Daou ]| L] L] LEOu } e ]| PR ] D] | PRngl | LEOKT L) | PR | D ]| PR

= For details, see Instruction Manual (E6581413) specified in Section 6.36.

o Function
These parameters allow you to connect the inverter to a higher-level system (host) and to set up a network
for data communications between inverters. They make it possible for the inverter to be linked to a
computer and to carry out data communications with other inverters.
<Computer link function>
This function allows the inverter to carry out data communications with a higher-level system (host).
(1) Monitoring inverter status (such as the output frequency, current, and voltage)
(2) Sending RUN, STOP and other control commands to the inverter
(3) Reading, editing and writing inverter parameter settings
<Inverter-to-inverter communication function>
This function allows you to set up a network that makes it possible to carry out proportional operation of
multiple inverters (without using a computer).

*Timer function Designed to detect broken communications cables. If no
data is sent to the inverter within the specified time, this
function trips the inverter (“£ ~ ~ 5” is displayed on the
display panel) or gives an alarm (“£ " is displayed).

Kk Broadcast function ...........ccoeeererrnrierennnn. Refers to the function of issuing a command (data writing)
to multiple inverters in one session.

K Inverter-to-inverter communication function .. Refers to the function that enables the master inverter to
send the data selected with a parameter to all slave
inverters on the same network. This function allows you to
set up a network that makes it possible to carry out
synchronized operation or proportional operation (setting of
point frequencies) in an abbreviated manner.
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1) 2-wire RS485
The 2-wire RS485 device on the operation panel and the 4-wire RS485 device on the control circuit terminal block
are intended for data communications between inverters. To use an optional part for the RS485 device, it should
be connected to the communication connector (RJ45) on the operation panel. Through the 2-wire RS485 device
and a USB device (optional), the inverter can be linked to a computer.

*Here are the parts optionally available for the 2-wire RS485 device.

« Optional USB-to-Serial conversion unit (Model: USB001Z)
Inverter-to-RS485/USB device interconnect cable (Model: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))
RS485/USB device-to-computer interconnect cable. Use a commercially available USB1.1 or 2.0 cable. (Type: A-
B, Cablelength: 0.25~1.5m)

« Optional LED Remote Keypad (Model: RKP002Z)
Communication cable (Model:CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))

« Optional LCD Remote Keypad (Model: RKP004Z)
LCD special cable (Model:CAB0071 (1m), CAB0073 (3m), CAB0075 (5m), CAB00710 (10m))

Note: Do not connect the cable (CAB0011, 0013 or 0015) from the communication device to the optional LCD

Remote Keypad. Or the inverter or the optinol LCD Remote Keypad could be damaged.

M Setting for issuing run/stop commands from an external control device

Title Function Adjustment range Default setting Example of setting
H c
sl : o o
(fi0d | Command mode selection | 5~ (Terminal input enabled) | (2-wire RS485)

Note:When parameter F 51 5 (setting for communications between inverters) is used, the setting £ /7 {f o/=2

cannot be used for slave inverters.

M Setting for issuing speed commands from an external control device

Title Function Adjustment range Default setting Example of setting
P Frequency setting mode E c 5
Fhod ) i~ic . ]
selection 1 (RR/S4 input) (2-wire RS485)

B Communication parameters (2-wire RS485)
These parameters allow you to change the communication speed, parity check setting, inverter number,
communication error trip timer setting, etc. from the operation panel or an external control device.

Title Function Adjustment range Default setting
F 800 | Communication speed (2-wire RS485) £1:9600 bps, :19200 bps, £':38400 bps !
- T Parity £:Non parity, {:Even parity P

“ | (common to 2-wire RS485 and 4-wire RS485) | Z:0dd parity !
F 82 | Inverter number (common) O~247 o
F803 Communications time-out time :OFF P
Y3 | (common to 2-wire RS485 and 4-wire RS485) | {~ {88 sec. Y
. 2-wire 4-wire
Seting | Rs4gs | RS485
o No action No action
{ Alarm No action
n Communications time-out action * E: N Tripv Nc;laction
FELY (common to 2-wire RS485 and 4-wire RS485) = 0 action arm g
H Alarm Alarm
5 Trip Alarm
& No action Trip
7 Alarm Trip
g Trip Trip
Fans Send waiting time 4.0 £ :Normal communications Ann
= | (2-wire RS485) 0.0 1~20 10 sec. Hhud
£ :Slave (issues a O0Hz command if
something goes wrong with the
master)
{:Slave (continues operation if
something goes wrong with the
- Master/s!ave; setting for Inverter-to-inverter E':gI:?/t:Rrips for emergency stop if -
F806 communlctatlgns‘ RS485 something goes wrong with the Y
(common to 2-wire ) master)
3:Master (sends a frequency
command)
4:Master (sends an output frequency)
5:-
F 81 7 | Protocol selection (2-wire RS485) £:TOSHIBA, {:MODBUS o
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Title

Function

Adjustment range

Default setting

Frequency point selection

[ :Disabled
{:2-wire RS485
£':4-wire RS485
3 :Communication add option

n
o

Point 1 setting

LK
Uz

I
X

Point 1 frequency

O.0~FHHz

o3

I
L.

o had
] [ ]

L] Ly ) PN

Point 2 setting

L LE
[l V()

(o
[

"
]
=

Point 2 frequency

O.0~FHHz

Inverter with a model
number ending with
-WN: & 2.0

WP 5 8.0

Block write data 1

{:Disabled

{:Command information 1

£ :Command information 2

3 :Frequency command

4 :Terminal board output data

5 :Communication analog output
5 :Rotational speed command

]

Block write data 2

Ditto

]

FEIS

Block read data 1

{1:Deselect
{:Status information
Z:Output frequency
J:Output current
4:Output voltage
£ :Alarm information
5 :PID feedback value
7:Input terminal board monitor
& :Output terminal board monitor
5:VI/Il terminal board monitor
{ {:RR/S4 terminal board monitor
{ {:RX terminal board monitor
{2:Input voltage (DC detection)
! 3:Speed feedback frequency
{4 :Torque
{5 :MY monitor 1
{5:MY monitor 2
! 7:MY monitor 3
! B:MY monitor 4
{5:Free notes
2 - Rotational speed

]

FEIE

Block read data 2

Ditto

FE877

Block read data 3

Ditto

FEIE

Block read data 4

Ditto

F875

Block read data 5

Ditto

FEBD

Free notes

O~FFFF

LaouT) {ou) [} i ) [

*: No action .... No action is taken even if a timeout occurs.
......... An alarm goes off if a timeout occurs.
The message “ " blinks at the left end of the operation panel.

Alarm

The inverter trips when a communication time-over occurs.

The message “£ ~ ~ 5" blinks on the operation panel.
Note: Changes to the parameters F 505, F 8 { and F 8 & do not take effect until the power is turned off and
then on again.
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2) 4-wire RS485
The 4-wire RS485 device included as standard equipment, allows you to connect the inverter to a higher-level
system (host) and to set up a network for data communications between inverters. It makes it possible for the
inverter to be linked to a computer and to carry out data communications with other inverters.
The connector (RJ45) for the 4-wire RS485 device on the control circuit terminal block is used to connect to other
inverters.

M Transmission specifications

Item Specifications
Interface Compliant with RS485
Transmission path
specification

Half-duplex type [Buss type (terminator resistor required at each end of system)]

Wiring type Compatible with both 4-wire and 2-wire types

Transmission distance Up to 500m (overall length of the cable)

Number of connectable Up to 32 units (including the host computer)

units Number of inverters that can be connected in a system: Up to 32 units

Synchronization scheme | Asynchronous

Default: 19200 baud (parameter setting)
Selectable from 9600/19200/38400 baud
ASCII mode : JIS X 0201 8-bit (ASCII)
Binary code : Binary, 8-bit (fixed)

Transmission rate

Character transmission

Stop bit length Inverter receiving: 1 bit, Inverter sending: 2 bits
Error detection Parity: Even, Odd, or None selectable by parameter setting; check sum method
Error correction Not provided
Response monitoring Not provided
Character transmission . . - S N
format Reception: 11 bit, Sending: 12 bit (with parity)
T — —
rahsm|55|on waiting time Possible
setting

Inverter’s action at the occurrence of a communication timeout selectable from

tripping/raising an alarm/doing nothing

—When alarm is selected, “£ " blinks at the left end of the operation panel
When tripping is selected, “F - ~ 5" is displayed on the operation panel

Others

W Example of the connection of inverters linked to a computer
<Independent communication>
Perform computer-inverter connection as follows to send operation frequency commands from the host computer
to inverter No. 3:

: Wiring
.. .: Data (host — INV)
| Host computer | : Response data (INV — host)
*t * * * ) ) *
X 1 ¢
Y Y Y vl Y L
VA N I NV INV N [y )

Given Given| Given Given Given
No.00 away No.01 away No.02 away No.03 No.29 away No.30 away

“Given away”: Only the inverter with the selected inverter number conducts data processing. All other inverters,
even if they have received the data, give it away and stand by to receive the next data.
% : Use the terminal board to branch the cable.

(1) Data is sent from the host computer.

(2) Data from the computer is received at each inverter and the inverter numbers are checked.

(3) The command is decoded and processed only by the inverter with the selected inverter number.

(4) The selected inverter responds by sending the processing results, together with its own inverter number, to the
host computer.

(5) As a result, only the selected inverter starts operating in accordance with the operation frequency command by
communicating independently.
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<Broadcast>
When an operation frequency command is broadcasted from the host computer to inverters

: Wiring
| Host computer | :Data (host — INV)
*t * * * 3 12 *
) —\ « (
v vl | Y Y Y Y
INV INV INV INV INV INV
No.00 No.01 No.02 No.03 No.29 No.30

*: Use the terminal board to branch the cable.
(1) Data is sent from the host computer.
(2) Data from the computer is received at each inverter and the inverter numbers are checked.
(3) Data with an asterisk (*) in the inverter number position is taken as broadcast data and the command is
deciphered and executed.
(4) To avoid collisions between data, only the inverter with the asterisk (*) replaced with a zero (0) returns data to
the host computer.
(5) As aresult, all inverters connected are operated at the operation frequency specified by the command
broadcasted.
Note: If an inverter number is assigned to each group of inverters, data can be broadcasted on a group-by-group
basis.
(This function is usable only in ASCIl mode. For binary mode, see Instruction Manual (E6581413)
specified in Section 6.36.)
Ex.) When the inverter number *1 is specified, data is broadcasted to inverters Nos. 01, 11, 21, 31, ... 91.
At that time, data is returned by the inverter bearing number 01.

M Inverter-to-inverter communication
When all slave inverters are connected they operat at the same frequency as the master inverter (no setting of point
frequencies in this case)

: Wiring
Master inverter .:Data (Master — Slave)
x * * * [ *
] U (
Y Y Y Y Y Y
INV INV INV INV INV INV
No.00 No.01 No.02 No.03 No.29 No.30

*: Use the terminal board to branch the cable.
(1) The master inverter transmits frequency command data to its slave inverters.
(2) The slave inverter calculate a frequency reference from the data received and save the frequency calculated.
(3) As a result, all slave inverters operate at the same frequency as the master inverter.
Note: The master inverter always sends frequency command data to its slave inverters.
The slave inverters are always on standby so that they can receive an frequency command from the master
inverter at anytime.

W Setting for issuing run/stop commands from an external control device

Title Function Adjustment range Default setting Example of setting
) 3
ron : e [
fhad Command mode selection G- (Terminal input enabled) (4-wire RS485)

Note:When parameter F 5 &' & (setting for communications between inverters) is used, the setting £ /70 =3
cannot be used for slave inverters.

M Setting for issuing speed commands from an external control device

Title Function Adjustment range Default setting Example of setting
P Frequency setting mode 43 Z &
Fhidd . i~ic ’ .
selection 1 (RR/S4 input) (4-wire RS485)
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W Communication parameters (4-wire RS485)
These parameters allow you to change the communication speed, parity, inverter number, communication error trip
timer setting, etc. from the operation panel or an external control device.

Title Function Adjustment range Default setting
. £:Non parit
FEO Parity ) ) L:’:Evenppariy !
(common to 2-wire RS485 and 4-wire RS485) 5:0dd parity
FELD 2 | Inverter number (common) O~2H471 g
FEO3 Communications time-out time 0:OFF o
~ | (common to 2-wire RS485 and 4-wire RS485) | {~ {0 sec.
. 2-wire 4-wire
Seting | psss | Rs4ss
o No action | No action
! Alarm No action
Communications time-out action * g Tip No action
FEIM | Common to 2-wire R5485 and 4-wire RS485) E] Noaction | Alarm g
H Alarm Alarm
5 Trip Alarm
& No action Trip
7 Alarm Trip
g Trip Trip
[ :Disabled
P
F & !0 | Frequency point selection E’,ia’:: 2:222 o
3 :Communication add option
F & ! ! | Point 1 setting O~100% o
F & {2 | Point 1 frequency 0.0~FH Hz 0.0
F £ {3 | Point 2 setting O~100 % i
Inverter with a
model number
F & !4 | Point 2 frequency 0.0~FH Hz ending with
-WN: 5 0.0
-WP: 5 0.0
. ‘.
FE20 | Communication speed (4-wire RS485) ‘é’;ggggobgf)’s :19200 bps, !
F 525 | Send waiting time (4-wire RS485) 0.0 0 :Default, 5.0 {~2.00 sec. 5.08
1 :Slave (issues a O0Hz command if
something goes wrong with the
master)
{:Slave (continues operation if
something goes wrong with the
master)
FEZE Inverter—to-inverter communication setting 2 :Slave (t.rips for emergengy stop if o
(4-wire RS485) something goes wrong with the
master)
3 :Master (sends a frequency
command)
4 :Master (sends an output frequency)
5:-
G-
TR
F 8219 | Protocol selection (4-wire RS485) L;L%%FSS'; g
[ :Disabled
{:Command information 1
£':Command information 2
F 870 | Block write data 1 3:Frequency command a
4 :Terminal board output data
5 :Communication analog output
5 :Rotational speed command
F £ 7 ! | Block write data 2 Ditto i

F-76



TOSHIBA E6581386

Title Function Adjustment range Default setting

{1:Deselect
{:Status information
Z':Output frequency
J:Output current
4:Output voltage
5 :Alarm information
5 :PID feedback value
7:Input terminal board monitor
&:Output terminal board monitor
5:VI/Il terminal board monitor

FH 75 | Block read data 1 {:RR/S4 terminal board monitor o
{ {:RX terminal board monitor
{2:Input voltage (DC detection)
! 3:Speed feedback frequency
{4 :Torque
{5 :MY monitor 1
{&:MY monitor 2
{ 7:MY monitor 3
! B:MY monitor 4
{5 :Free notes
' i :Rotational speed
=& 75 | Block read data 2 Ditto H
FH 77 | Block read data 3 Ditto g
=& 75 | Block read data 4 Ditto H
FH 75 | Block read data 5 Ditto o
FHEL | Free notes O~FFFF o
*: No action .... No action is taken even if a timeout occurs.
Alarm ......... An alarm goes off if a timeout occurs.
The message “ " blinks at the left end of the operation panel.
LIl JT The inverter trips when a communication time-over occurs.

The message “£ ~ - 5" blinks on the operation panel.
Note: Changes to the parameters F £ !, F &7 {land F £ 2 & do not take effect until the power is turned off and
then on again.

6.34.2 Open network option

FE30 M FE3E |: Communication option settings 1to 7
FEY ! M FEYE |: Communication option settings 8 to 13
FESD : Disconnection detection extended time
FES ! : Inverter operation at disconnection
FESZ : Preset speed operation selection
FE53][FESYH |: Selection of monitoring

FESA : Number of motor poles for communication

= For details, refer to Instruction Manual (E6581281, E6581343) specified in Section 6.36.

6.35 My function

FE00

: Input function target 11 : My function selection
= For details, refer to Instruction Manual (E6581335) specified in Section 6.36.
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6.36 Instruction manuals for optionally available devices and special functions

For details, refer to the instruction manual for each optional device or function.

Model | i
No. Description ode nstruction Remarks
number Manual No.
1 | PID control operation function — E6581329
2 | Speed control gain adjustment method — E6581333
3 | My function — E6581335
4 | Switching between commercial power and inverter - E6581364
5 | PS1 serial communication function — E6581413
inati f the VFPS1 D
6 Combination of the S1 and a DC power _ E6581432
supply
Attached t ion I/0 card 1
7 | Expansion /0 card 1 option ETBO03Z | E6581339 ached fo expansion I car
option
Attached t ion 1/0 card 2
8 | Expansion /0 card 2 option ETBO04Z | E6581341 ached to expansion I car
option
VEC004Z~
PG f k opti E658131 Attach PG f k opti
9 G feedback option VEC007Z 6581319 ttached to PG feedback option
10 | DeviceNet option DEV002Z E6581295 Attached to DeviceNet option
11 | DeviceNet option function DEV002Z E6581281 Detailed instruction manual
12 | PROFIBUS-DP option POPO02Z | E6s81279 | Atached to PROFIBUS ~DP
option
13 | PROFIBUS-DP option function PDP002Z E6581343 Detailed instruction manual
14 | CC-Link option CCL001Z E6581286 Attached to CC-Link option
15 | CC-Link option function CCL001Z E6581288 Detailed instruction manual
16 | LCD Remote Keypad RKP004Z E6581323 Attached to LCD Remote Keypad
17 | LED Remote Keypad RKP002Z E6581277 Attached to LED Remote Keypad
Attached t trol |
18 | Control power supply backup option CPS002Z E6581289 ache 0, control power supply
backup option
Attached to USB-to-Serial
19 | USB-to-Serial conversion unit USB001Z | E6581282 ached fo FSE-o-sera
conversion unit
Attached in the st device of
20 | USB-to-Serial conversion unit USB001Z | E6581299 ached In fhe strage device o
USB-to-Serial conversion unit
) ) . PB7-4200K X
21 | Optional braking unit PB7 E6581436 For 250kW or more units
PB7-4400K
E6581399 200V-15kW, 400V-18.5kW
22 | Fin outside mounting kit (optional) FOT**Z E6581400 200V-18.5~45kW, 400V-22~75kW
E6581365 200V-55kW~, 400V-90kW~
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External operation

The inverter can be freely controlled externally.
Parameters must be differently set depending on the operation method. Make sure of the operation method before
setting parameters, and set parameters properly to the operation mode according to the procedure mentioned below.

[Steps in setting parameters]

Check of external sianal conditions

Operation signal:
operation panel
Speed command:

Operation signal:
terminal board
Speed command:

Operation signal:
operation panel
Speed command:

Operation signal:
terminal board
Speed command:

operation panel

operation panel

terminal board terminal board

Refer to Section 5.5
Example 2.

Refer to Section 5.5
Example 1.

Refer to Section 5.5
Example 4.

Refer to Section 5.5
Example 3.

¥ v

Y v

[In case of control panel operation command inpuf

[In case of run/stop with external inpuf

I 10 d= !(Operation panel input
enabled)

£ 0 d=0 (Terminal input enabled) *
£ (2-wire RS485 input enabled)
3 (4-wire RS485 input enabled)
~  (Communication option input enabled)
*Sink logic and source logic (logic of input/output
terminal) are switchable to each other.
For details, refer to Section 2.3.2.

v v

Y Y

[In case of control panel operation command inpuf
F 10} d="(Operation panel input
enabled)

[In case of run/stop with external inpuf

F 0 d= 1 (VI (voltage/current input))

RR/S4 (potentiometer/voltage input))
RX (voltage input))
2-wire RS485 input enabled)
4-wire RS485 input enabled)
Communication option input enabled)
(Optional Al1 (Differential current
input))
(Optional Al2 (voltage/current input))
(UP/DOWN frequency)
(RP pulse input)
(High speed pulse input)

(
(
(
(
(

QAN U I < P T TRR T N

G-1




TOSHIBA E6581386

7.2 Applied operation with input and output signals (operation by terminal board)

7.2.1 Functions of input terminals (in case of sink logic)
Use the above parameters to send signals from an external programmable controller to various control input terminals
to operate and/or set the inverter.
The desired contact input terminal functions can be selected from about 80 types. This gives system design flexibility.

[Control terminal board]

DDD [ PP _RRISACCA]VI/I ] RX | FM [ AM ]
[FLA[FLB] FLC] @ @

[ T+sUT [ R |S1|82|S3|RES|
[PWR[ CC | NO [P24PLAOUTTIOUTZ CC |

M Setting of contact input terminal function

Terminal Title Function Adjustmen Default setting
symbol t range
- Fiin Always ON function selection 1 & (Standby)
- Figdi,FI28 Always ON function selection 2, 3 & (No.function is
assigned)
F Fuild Input terminal function selection 1 (F) b-1i335 2 (Forward run)
R FiiZ Input terminal function selection 2 (R) 4 (Reverse run)
RES Fi Input terminal function selection 4 (RES) tjsz:tfizrn 5 (Reset)
S1 F s Input terminal function selection 5 (S1) 721, ! [ (Preset speed 1)
S2 Flig Input terminal function selection 6 (S2) {2 (Preset speed 2)
S3 FurilT Input terminal function selection 7 (S3) /4 (Preset speed 3)
RR/S4 Ftig Input terminal function selection 8 (RR/S4) {5 (Preset speed 4)
LI1~LI8 Fli9~F I26 Input terminal function selection 9~16 o

Note: When F ¢ !, F {2 7and F {25 (Always ON function selection 1~3) are selected, selected function is
generally activated regardless of positive or negative logic.
Note: F ¢ {5~F {2 § is for use of expansion terminal board option unit.

M Connection method
1) In case of positive logic (a-contact) input

A-contact switch|

Input terminal

i % This function is activated when the input :
terminal and CC (common) are short-circuited. :
Use this function to specify forward/reverse |
run or a preset speed operation.

CcC

2) In case of negative logic (b-contact) input

B-contact switch|

—

Input terminal
i % This function is activated when the input

terminal and CC (common) are open-circuit.
Use this function to specify operation standby
signal or reset signal.

CcC
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3) Connection with transistor output

Inverte [Programmable controller

Input terminal . %The inverter can be controlled by connecting

the input terminal with output (contactless
switch) of a programmable controller. Use this
function to specify forward/reverse run or a
preset speed operation. Use a transistor that
operates on 24Vdc, 5mA power.

ccC

* Interface between programmable controller and inverter
When using an open-collector output type programmable control device to control the operation of a motor, connect
cables, as shown in the schematic diagram for sink/source logic (when an external power supply is used) on page
B-15. When using the internal power supply of the inverter, connect cables, as shown in the schematic diagram on
page B-14. If the programmable control device is turned off with the inverter left on, an incorrect signal will flow into
the inverter, as shown in the figure below, because there is a potential difference between the control power supplies.
Be sure to provide an interlock so that the programmable controller cannot be turned off when the inverter is on.

Programmable controller Inverter

+24V
i

Z
Fuse blowoutM)_ v External +24V
P24
/)

power supply

detector circuit ] C Irllpl: terminal Inverter internal
:I = (_ :l_ (FR..) +24V power
COM

supply

W Example of use- three-wire operation
The three-wire operation function allows you to make the inverter self-hold its operation, without setting up a
sequential circuit, so that the inverter can be operated by means of external signals (reset contact signals).

F Forward run  Forward run (F): If you press the Forward (F) button, the
motor rotates in the forward direction at the
frequency specified with a command.

R Reversrun  Revers run (R): If you press the Reverse (R) button, the
motor rotates in the reverse direction at the
S3 HD frequency specified with a command.
HD (S3): If you press the HD (S3) button, the motor
cc decelerates and comes to a stop.
[Parameter setting]
Terminal . . . .
Title Function Adjustment range Example of setting
symbol
s3 Eii Input terminal function G~ 135 5a
e selection 7(S3) e ( HD operation retention)
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M Table of setting of contact input terminal function

Parameter setting Parameter setting
Positive | Negative Function Positive | Negative Function
logic logic logic logic
o ! No function is assigned i 17 Trace back trigger signal
Z 3 F: Forward run command = g1 No function assigned
o 5 R: Reverse run command ac g3 No function assigned
& 7 ST: Standby g4 85 No function assigned
g g RES: Reset g5 g7 Binary data write
0 i S1: Preset speed 1 88 5959 | Up/down frequency (up) *1
= = S2: Preset speed 2 50 g1 Up/down frequency (down) *1
M /5 S3: Preset speed 3 82 93 Up/down frequency (clear)
H 7 S4: Preset speed 4 gy 95 No function assigned
g /g Jog run 55 7 No function assigned
20 21 Emergency stop 95 99 Forward/reverse selection
== c3 DC braking oo i Run/stop command *3
24 25 Acceleration/deceleration switching 1 02 03 Commercial power/INV switching
2 25 V/f switching signal 1 04 a5 Frequency reference priority switching
36 37 PID control OFF selection 06 07 VI/II terminal priority
HE Y7 External thermal error 08 a5 Command terminal board priority
g 4y Communication priority cancel L0 R Permission of parameter editing
o 51 HD operation retention {14 {15 No function assigned
52 53 PID differentiation/integration clear 1B (T No function assigned
54 55 PID forward/reverse switching {18 {15 No function assigned
55 57 Forced continuous operation 20 ic ! No function assigned
58 55 Specified speed operation 22 23 Rapidest deceleration command
&4 55 My function RUN signal 24 25 Preliminary excitation *4
&5 57 Auto-tuning signal 28 {25 No function assigned
T4 15 Integrating wattmeter display clear i3c 33 No function assigned

*1: Valid when F 10 d  (Frequency setting mode selection 1) is setat { (Up/down frequency).
The frequency setting range is between =5.0J~L!{  (Upper limit frequency). The acceleration/deceleration time
with respect to the frequency setting remains AL £ /4 £ L, unless switching between acceleration and
deceleration is performed.

*2:1f 2, 3 (F: Forward run command) or 4, 5 (R: Reverse run command) is assigned at the same time, this
function has a priority.

*3: After the motor slows down and comes to a full stop at a pre-excitation command, the motor is set free
momentarily to bring it into a pre-excitation state.
This function should not be used when F 5 7 5 is set to & or 4. Or the inverter might malfunction.

*4: Do not specify any number other than those listed in this table.

M Sink logic/source logic
Switching between sink logic and source logic (input/output terminal logic) is possible.
= For details, refer to the Section 2.3.2.
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7.2.2 Functions of output terminals (incase of sink logic)
Use the above parameters to send various signals from the inverter to external equipment.
By setting parameters for the OUT1, OUT2 and FL (FLA, FLB and FLC) terminals on the terminal board, you can use
0~255 functions and functions obtained by combining them.

[Control terminal board]

[ PP JRR/S4ICCA[ VI RX [FM | AM |

[ T+sU] [ R ST [S2[S3IRES]
[PWRI CC | NO [P24PAOUTIIOUTZ] CC [ |

M How to use

Function of QUT 1+ To be set by parameter £ {3 FLA
Function of QUT2:--++- To be set by parameter £ {3 {
Functions of FLA, FLB, and FLC--++- To be set by parameter £ {37

l-=-l
ouT

ouT2
NO
CcC
M Setting of output terminal function
Terminal
ermina Title Function Adjustment range Default setting
symbol
Output terminal function H
OUT1 F 30 pu O~255 .
selection 1 (Low-speed signal)
Output terminal function &
OuT2 Fi3t selection 2 O~255 (Acceleration/decele
ration completion)
Output terminal selection 3 o
FL Fi3e P 0~255 e
(Failure FL)
OUT3~0UT6 Output terminal function
(3IE M~
R1-R2 Fi33~F 38 selection 4~9 0~255 L
Output terminal function
R3,R4 | FI58,F (59 Py 0~255 25Y
selection 10~11

Note: £ {3 3~F {35 is for use of expansion terminal board 1 option unit.
Note: £ {3 5~F {35 is for use of expansion terminal board 2 option unit.
Note: £ !5 8, F {55 is for use of 16 bit binary board option unit.
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M Output terminal function (open collector, relay outputs) setting and detection levels
For the open connector output terminals (OUT1, OUT2) and the relay output terminals (FLA, FLB and FLC),

functions can be selected from 0 to 255 functions. The selectable functions and detection levels are listed in the

table below.

Up to 7 output terminals can be used if add-on options are used in combination with the inverter, while up to 3 output
terminals can be used if no add-on option is used.

r N
<Technical terms>
*Alarm e Alarm output beyond a certain setting value.
* Pre-alarm e Alarm output of the state where the inverter may carry out a trip by continuation.
« Serious failure -+ Output signal in a serious failure of the protection function of the inverter.
(Arm overcurrent (/L A {, &, ), Load side overcurrent ({/ [ L ), Short-circuiting
(EF I, EF2), Phase failure (E P H{J, EPH ), Abnormal output current detection
(Err )
« Light failure Output signal in a slight failure of the protection function of the inverter.
(Overload (7L {,2'), overvoltage (5 F !, &, 3), overcurrent during
acceleration/deceleration/fixed speed operation (5L ¢, P, 2, 2F, 3, 3F))
« Emergency stop -+ Output signal when the inverter comes into emergency stop.
Stopping manner is set with 7 5 7 3 (emergency stop). )
\ S
Table of output terminal functions and detection levels
Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
- , Lower limit frequency ON,:1:he running ffequency is equal to or higher than the setting
o { (L) of L L (Lower limit frequency)
OFF:The running frequency is lower than the setting of .. 1 .
- ON:The running frequency is equal to or higher than the setting
c 3 tJUpr)er limit frequency | ¢ UL (Upper limit frequency)
OFF:The running frequency is lower than the setting of /{1 .
ON:The running frequency is equal to or higher than the setting
Y 5 Low-speed signal of F { I} (low-speed signal output frequency)
OFF:The running frequency is lower than the setting of 5 ([ [.
Acceleration/decelerat ON:The difference between the frequency command and the
& 7 , ) running frequency is within the setting of F {2
ion completion ) ? )
OFF:In acceleration or deceleration.
ON:The running frequency is in the range of # {J £+ F {02,
g g9 Speed reach signal OFF:The running frequency is out of the range of £ {{J { +
F gz,
o 0 Failure FL ON:Inverter is tripped.
- f (Al trips) OFF:Inverter trip is canceled.
‘2 s Failure FL ON:Inverter is tripped (except £F and S L)
! 7 (Except EF, OCL) OFF:Inverter trip is canceled. (reset)
. i o 1
o c Overcurrent (OC) pre- g\l:léllT\;ztsglzitput current is over the = 5 {7 ! (Stall prevention
alarm OFF:Inverter output current is under the F 55 /.
ON:A certain rate of inverter overload (L {) detection time is
‘5 . Inverter overload over
{ . 2
(OL1) pre-alarm OFF:The detection time is within a certain limit.
. - : T ——
g g Motor overload (OL2) (?vl\é.f certain rate of inverter overload ({J .. Z') detection time is
{ { 2
pre-alarm OFF:The detection time is within a certain limit.
ON:The temperature of the cooling fin is 95°C or higher inside
o c Overheat pre-alarm the inverter.
cu = P! OFF:The temperature drops to 90°C or lower after overheat pre-
alarm was on.
Overvoltage pre- Overvoltage control operation or PB operation in progress. ON:
cc 23 alarm ge p PB operation level + 3%
(200V class: Approx. 370Vdc, 400V class :Approx. 740Vdc)
Undervoltage in main | ON:The main circuit voltage is lower than the main circuit
oM 25 circuit (MOFF) undervoltage detection (/77 F F ) level.
detection (200V class: Approx. 170Vdc, 400V class: Approx. 340Vdc)
. ON: The state that inverter output currentis = 5 { { set value or
I P}
eb = Low current detection larger continued more than F & {2 set value.
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Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
- . ON:The state that torque componentis F 5 {5, F5 {7 set
c8 ¢3 Over-torque detection value or larger continued more than F & {5 set value.
o ., Braking resistor ON:A f:ertellin rgte of braking resister overload trip ({1 ~)
30 =) overload pre-alarm detection time |s: ovgr. o o
OFF:The detection time is within a certain limit.
ON:In emergency stop operation (£ is indicated).
3 33 | Inemergency stop OFF-The detection time fo within ; certain limit. )
ON:In retry operation (-~ & ~ 4 is indicated).
34 35 In retry OFF:No rgtrypoperatio(n is performed. :
E EE PID deviation limit ON:PID deviationisin £ 354 or F 355 set value.
o y Run/Stop ON:Running frequency is output or DC injection breaking (4 &) is
performed.
Serious failure (OCA, ON:Serious faillurel (Q.’:. , 0L L, EF, phase failure, abnormal
yz y3 OCL, EF, phase failure, outpyt, short-circuit) is detected. ) ) ) )
etc) OFF:Inverter has recovered from serious failure. (Serious failure
has been reset)
) ) ON:Light failure (JL, 5L ¢, 22, 00 3, I F) is detected.
HY 45 Iz_lgahtofgl)lure (0L, oct, OFF:Inverter has recovered from light failure. (Light failure has
7 been reset)
Commercial
HE L power/inverter Refer to Section 6.17.
switching output 1
Commercial
HE veg power/inverter Refer to Section 6.17.
switching output 2
" ON:Cooling fan is in operation.
54 5l Cooling fan ON/OFF OFF:CooIigg fan is off%peration.
I 53 In jogging operation ON:In jog run
= - (In jog run) OFF:In normal operation
oy oo ;?;:ars::eor;inal board ON:Irl operatiqn by termina! board.
) s OFF:In operation by operation panel.
operation switching
Cumulative operation ON:Cumulative operation time is beyond the F 5 & ! set value.
5h 57 - OFF:Cumulative operation time is less than the F 5 2 { set
time alarm value.
g cg PROFIBUS/DeviceNet/CC | ON:Communication error occurred.
-Link communication error | OFF:Communication error is canceled (reset).
Forward/reverse OFF:In forward opera?tion.
&0 & switching ON:In reverse operation.
(The last status is held while operation is suspended.)
ON:In operable status or operation can be started with frequency
&c &3 Ready for operation 1 | command input as an operation switching answer-back.
OFF:In inoperable status.
ON:In operable status or operation can be started with RUN
&Y 55 Ready for operation 2 | signal and frequency command input.
OFF:In inoperable status.
ON:More than one of alarm, pre-alarm, undervoltage, low current
over-torque, poor control power supply, PID deviation limit,
10 T In (pre-)alarm status abnormal frequency setting or torque limit have occurred or
detected.
OFF:All the alarms above are canceled.
7 77 Inverter healthy output | ON and OFF are alternately output at intervals of 1 second.
- 7g RS485 ON:Communication error occurred.
! - communication error OFF:Communication error is canceled (reset).
o g Error code output 1
gc g3 Error code output 2
gg g% g;g: zggz gﬂ:gz: i Output the error code in 6-bit.
88 g5 Error code output 5
o g1 Error code output 6
gz 93 1Specified data output
a4 95 Speuﬂed data output Output of the designated data in 7-bit.
95 g7 gpecified data output
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Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
58 EE] Specified data output 4
o o ifi.
e el Spec!f!ed data output 5 Output of the designated data in 7-bit.
o a3 Specified data output 6
{04 a5 Specified data output 7
i { ! | |Positive torque limit ON:Positive torque is over the positive torque limit level.
L2 { {3 |Negative torque limit ON:Negative torque is over the positive torque limit level.
LiH 15 Output fo‘rexternal rush ON:External rush suppression relay is actuated.
lsuppression relay
a0 (21 |LsTop ON:Qperatlon at the lower limit frequency is performed
continuously.
28 {25  |Part replacement alarm | Alarm:The time of replacement of parts is approaching.
130 {3 { |Over-torque pre-alarm ON:Over-torque is detected.
(23 P Frequency command 1/ . . .
=N~ {33 b selection ON:Frequency command selection 2 is selected.
(u . Failure FL (Except A e
R i35 lemergency stop) ON:A trip other than emergency stop has occurred.
{36 {37 |Locallremote switching | ON: Local mode
135 135 |Forced operation (Force) f(z:\lll:”l;c))rced operation (Operation continued in the case of a minor
it {4 { |[Forced operation (Force) ON: Forced operation
He {43 |Undertorque detection | ON: If an undertorque is detected
ON: If the frequency command specified with ~ /75 or F 20 7
Frequency command i .
. o X agrees with the frequency command entered via RR/S4 (when RR|
44 {45 |agreement signal : " ianal i inal). A b
(RRIS4) is used as a signal input terminal). An agreement range can be
specified with F 3 74.
ON: If the frequency command specified with # /15 o or F 28 7
P = |Frequency command . i
iHE N lagreement signal (V1) agrees with the frequency command entered via VI. An agreement|
9 9 detection range can be specified with £ 3 74.
ON: If the frequency command specified with ~ /75 or F 20 7
P o Frequency command . .
4B R lagreement signal (RX) agrees with the frequency command entered via RX An
9 9 agreement detection range can be specified with £ 3 74.
7 5o 6 1 |PTC alarm detection ON: If the PTC thermal specified with F 5§55 or FAH 5 is
detected
52 {53  |Power removal signal ON: When a PWR input signal is received
154 {55 I/VIl input wire breakage| ON: If the breakage of a VI/VII input wire is detected
227 223 My function output 1 ON:My function output 1 is ON.
2oH 225 My function output 2 ON:My function output 2 is ON.
2ch 22 7 My function output 3 ON:My function output 3 is ON.
228 225 My function output 4 ON:My function output 4 is ON.
230 23 ¢ My function output 5 ON:My function output 5 is ON.
23ic 233 My function output 6 ON:My function output 6 is ON.
23H 235 My function output 7 ON:My function output 7 is ON.
236 237  |My function output 8 ON:My function output 8 is ON.
238 235 My function output 9 ON:My function output 9 is ON.
2HO 24 ! My function output 10 ON:My function output 10 is ON.
242 243 My function output 11 ON:My function output 11 is ON.
2HH 245 My function output 12 ON:My function output 12 is ON.
2HE 247 My function output 13 ON:My function output 13 is ON.
2HE 2495 My function output 14 ON:My function output 14 is ON.
250 25 ! My function output 15 ON:My function output 15 is ON.
252 253 My function output 16 ON:My function output 16 is ON.
IAlways OFF (for terminal .
1 ! pu
cgaH 255 signal tests) Output signal always OFF

Note 1: “ON” in positive logic

: Open collector output transistor or relay is turned on.

“OFF” in positive logic : Open collector output transistor or relay is turned off.

“ON” in negative logic

: Open collector output transistor or relay is turned off.

“OFF” in negative logic : Open collector output transistor or relay is turned on.
Note 2: Alarm output check conditions are as follows.
(1) Undervoltage detected :To be checked during operation.

(2) Low current detected
(3) Overtorque detected

M Sink logic/source logic
Sink logic and source logic (logic of input/output terminal) can be switched to each other.
= For details, refer to Section 2.3.2.

: To be checked during operation command.
: To be checked always.
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7.2.3 Analog input filter

|
| *Function
: This function is effective to remove noise from the frequency setting circuit. If operation is unstable because of

: noise, increase the time constant of the analog input filter.

M Response time setting
Title Function Adjustment range Default setting
:No filter

{:Filter approx. 10ms

F208 Analog input filter 2 Filter approx. 15ms
3 Filter approx. 30ms
4 :Filter approx. 60ms

o3
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7.3

Setup of external speed command (analog signal)

Function of analog input terminals can be selected from four functions (external potentiometer, 0 to 10Vdc, 4 (0) to

20mAdc, -10 to +10Vdc). The selective function of analog input terminals gives system design flexibility.

= Refer to Section 6.28 for fine adjustment of analog setting signal and output frequency.

[Control terminal board]

FLA FLB FLC

[ PP |RR SAlCCAl\/I/IIl RX [FM [AM |

[+SU]

|82[SS IRES|

[
[PWR[ CC I NO |P24 PLCIOUT1IOUT2| CCT ]

M Setting of analog input terminal functions

Terminal Title Function Adjustment range Defe'nult
symbol setting
D:FROCIF 207 terminal
switching (input terminal
function selection {4,
- Feon Frequency priority selection 05) o
CFEROdIF20T
frequency switching
(switchby F 2 &)
F2o VI/Il input point 1 setting g~100% o
Wil F 202 | VINlinput point 1 frequency 0.0~FHHz 8.0
FZ283 | VIIlinput point 2 setting g~100% an
RIFZ VI/Il input point 2 frequency O.0~FH Hz *1
- F2o Frequency setting mode selection 2 Sameas Fi0d (I~12) /
- FZ208 | Speed command priority switching frequency | . {~F H a.d
All F209 | Analog input filter £ (No filter)~ 3 (Max. filter) a
Feib RR/S4 input point 1 setting g~100% o
Foll RR/S4 input point 1 frequency 0.0~FH Hz o0
RR/S4 N - N
FeiZ RR/S4 input point 2 setting g~100% aa
AuF?2 RR/S4 input point 2 frequency O.0~FH Hz *1
F2 UG RX input point 1 setting SI0O~00 % o
RX F2il RX input point 1 frequency O.0~FH Hz o0
F2 {8 | RXinputpoint 2 setting - .'EE~ (080 % oo
Fg i RX input point 2 frequency ~FH Hz *1
Foed ) ) . For details, see Instruction Manual
opton | E23 Al AiZ input point setting (E6581341) specified in Section 6.36.
Foad RP/high speed pulse input point setting For details, see Instruction Manual
~F23q (E6581319) specified in Section 6.36.

*1: Inverter with a model number ending with

-WN: 60.0 -WP:50.0

Note 1: Input terminals of Al1 and Al2 are at expansion TB option unit.
Note 2: Input terminals of RP/high speed pulse is at PG feedback device option unit.
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7.3.1 Setup by analog input signals (RR/S4 terminal)
If a potentiometer (1~10kQ-1/4W) for setting up frequency is connected with the RR/S4 terminal, the inverter can be
run and stopped with external commands.
For bringing this function into practice, connect a potentiometer to the terminals of PP, RR/S4 and CC so as to divide
the reference voltage (10Vdc) at the terminal PP and to input 0 to 10Vdc of divided voltage between the RR/S4 and
CC terminals.
If analog voltage signal of 0 to 10Vdc is input between the terminals of RR/S4 and CC, frequency can be set up without
connection of a potentiometer.

Title Function Adjustment range Default setting |[Example of settingl
Chid Command mode selection a~4 & (Terminal) & (Terminal)
Fhiod Frequency setting mode selection 1 | {~ { 2 (RR/S4) 2 (RR/S4)
FhASL FM terminal meter selection O~64 o !

F FM terminal meter adjustment - - -
Feon Frequency priority selection o, ! g g
F2os Analog input filter Q (No fiter)~3 (Max o o
filter)
FZ2 0 RR/S4 input point 1 setting J~100% o o
Fo il RR/S4 input point 1 frequency O.0~FH Hz o0 a0
F2 12 RR/S4 input point 2 setting O~100% an an
AuFc RR/S4 input point 2 frequency O.0~FH Hz *1 *1

*1: Inverter with a model number ending with  -WN: 60.0 -WP: 50.0

S B Run/stop setup
MCCB Motor To control switching between forward run
X IS U1 (F) and reverse run (R), and stop by
Power e~ Do VIT26 external commands.
supply_x/_”_ T3 WIT3G M Setup of frequency setting signal and
running frequency characteristic
RES To set up frequengy setting signal to be
input to the potentiometer (RR/S4
81 terminal) and characteristic of running
S2 frequency.
FLA Frequency characteristic is set up at the
LB s3 two points of RR/S4 reference point 1
(F 2 10)frequency (F 2 ! !), RRIS4
reference point 2 (F & Z')/frequency
SFLC (AuF?2)
B Connection and calibration of
P24/PLG F 9 Forward run frequency meter
|:: R ¢—_——% Reverse run Connect a 1mAdc full-scale DC current
PWR meter, 7.5Vdc full-scale DC voltmeter or
OUTH rectifier type AC voltmeter. For
M calibration of the meter, refer to the
ouT2 Frequency Section 5.16.
NO AM 7 meter Hz
cc AuFe Point 2
Point 1
Operation
e cc frequency
CCA RX VIl RR/S4 PP
g 1
= Foil %
Fell Fel
1~10kQ-1/4W 0% 100%
ov ~ 10V)
Frequency setting
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7.3.2 Setup by analog input signals (VI/Il terminal)
Connect current signal (4 (0) to 20mAdc) or voltage signal (0 to 10Vdc) to the terminal Il so that the inverter can be run
and stopped with external commands.

Adjustment Example of settin:
Title Function ) Default setting a 9
range 4 (0)~20mAdc 0~10Vdc
L 10 d | Command mode selection o~4 & (Terminal) & (Terminal) | & (Terminal)
F 10 d | Frequency setting mode selection 1 i~ 2 (RR/S4) (VI (VI
F 150 | FM terminal meter selection O~64 o ! !
s FM terminal meter adjustment - - - -
£ Voltage input
F {08 | Analog VIl voltage/current switching Y 9 X P o { {
{: Current input
F 200 |Frequency priority selection o, o a o
F20 ! |Vilinput point 1 setting O~100% o 200 0.4
F 202 |[MMlinput point 1 frequency O.0~FH Hz o0 o0 o0
F 203 |Winput point 2 setting O~100% 00 00 00
A {F 2 | Milinput point 2 frequency 0.0~FH Hz *1 *1 *1
7 (No filter)~
F205 |Analoginput filter G r3 o o o
(Max. filter)
*1: Inverter with a model number ending with  -WN: 60.0 -WP: 50.0
- B Run/stop setup
S s
oo || o e s e
Power’ ;(/ QA = VIT2¢ external commands.
SUPP'Y_x/_’H. T3 W/T3G B Setup of frequency setting signal and
running frequency characteristic
RES To set up frequency setting signal to be
input to the external signal (VI/Il terminal)
s1 and characteristic of running frequency.
s2 Frequency characteristic is set up at the
FLA two points of VI/Il reference point 1
—. s3 (F 280 tfrequency (F202), Vil
FLB reference point 2 (£ £ [ 3 )/frequency
(RIFZ).
JFLC M Connection and calibration of
frequency meter
F @—_~— Forward run Connect a TmAdc full-scale DC current
: P24/PLC R ¢— _—4 Reverse run metg_r, 7.5Vdc full-scale DC voltmgter z_)r
PWR rectifier type AC voltmeter. For calibration
of the meter, refer to the Section 5.16.
OuUT1
FM
OuUT2 F
requency
NO AM meter Hz
cc RIiF2 Point 2
Operation | Point1
frequency
(] cc
CCA RX VI/Il RR/S4PP
L Fooe %
- o
Faol Foo3
0% 20%  100%
(0 ~ 4 ~ 20mA)currentinput
* *4(0)~20mAdc © ~ 10V) voltage input
- or 0~10Vdc . .
Frequency setting signal
% To apply a current through the VI/Il terminal, the
setting of # /I & needs to be changed.
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7.3.3 Setup by analog input signals (RX terminal)

Connect voltage signal (0 to +10Vdc) to the terminal RX so that the inverter can be run and stopped with external

commands.
Title Function Adjustment range Default setting Example of setting
£ 104 | Command mode selection O~4 & (Terminal) £ (Terminal)
Frequency setting mode
Fagg | oauency seing ~12 2 (RR/S4) 3 (RX)
selection 1
7151 | FM terminal meter selection ~6H a {
i FM terminal meter adjustment - - -
F 200 | Frequency priority selection a, o o
F 205 | Analog input filter T (No filter)~ 3 (Max. filter) | & o
FZ2 !5 |RXinput point 1 setting SO0~ 100 % 0 o
F2 {7 | RXinput point 1 frequency O.0~FH Hz a0 a0
FZ2 {5 |RXinput point 2 setting SO0~ 100 % oo an
F 2 !9 | RXinput point 2 frequency O.0~FH Hz *1 *1
*1: Inverter with a model number ending with  -WN: 60.0 -WP: 50.0
B Run/stop setup
MccB Ocriarce Motor Run/stop operation by means of external
—X_——0 RIL1 UM commands.
Pow?r_x/_”, siL2 VIT26 H Setup of frequency setting signal and
SUPPIY——X__——0 1113 WIT3G running frequency characteristic
To set up frequency setting signal to be
RES input to the external signal (RX terminal)
and characteristic of running frequency.
St e
Frequency characteristic is set up at the
S2 two pomts of RX reference point 1
FLA s3 (F 2 !5)frequency (F .'_ 1), RX
FLB reference point 2 (F & {5 )/frequency
(F2 {5).
M Connection and calibration of
FLC
q frequency meter
Connect a 1mAdc full-scale DC current
S
P24/PLC F Run/Stop meter, 7.5Vdc full-scale DC voltmeter or
: R rectifier type AC voltmeter.
PWR For calibration of the meter, refer to the
OUT1 Section 5.16.
EM Frequency
OouT2 meter )
NO AM Operation frequency Hz Point 2
Fels
CC T
Forward
run Feil p Foif
L] cc i %
CCA RX VI/Il RR/S4PP Fa15
. Reverse .
- I—_ run Point 1
-10~+10Vdc {
-100% 0% 100%
(-10v ~ ov ~  +10V)
Frequency setting signal
*: Regardless of open/closed circuit between R and CC terminals, run and stop operation is
controllable.
Switching between forward run and reverse run is controllable by the terminals F/R and RX
if reverse run prohibition selection F 3 ! ! is properly set up.
= For details, refer to Section 6.15.4.
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8. Monitori Mi/o/wﬁus

8.1 Screen composition in the status monitor mode

The status monitor mode is used to monitor the operation status of the inverter.
= For modes available and instructions about how to switch them, refer to section 3.1.
Here is the screen composition in the status monitor mode.

Iy
Status monitor mode @ @
< St
\

andard monitor mode
(when the power is turned on)

(L

\ / Setting monitor mode
N\

0D
N

e

paAe|dsip aie Jejoweded Jo spup| ZzZ

(spupy p) Aioisiy duy 3sed jo sjiejeq

pake|dsip aie duj jo spury 0}

Z'¥'8 Uonoag 0} Jayay <= pakeldsip s duy y — padduy usypn

|'Z'8 UON0aS 0} J8jay <= pake|dsip si snjejs uoneladQ — uoleiado [ewiou 1y
2'7°8 UOI08S 0} 18joy <= pake|dsip aie duj Jo spup 0|

Nemmccccc———————————

]
M cecccccccccccccaaa s *Atrip and trip No. are displayed '\\
alternately.
:Enter key : Select key : Mode key
Used to set values and Used to select Used to select mode
return to previous menu item and operation level
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8.2 Monitoring the status

8.2.1 Status monitor under normal conditions
In this mode, you can monitor the operation status of the inverter.

To monitor the inverter when it is normally running, press the key twice and the current status is indicated
on the LED display.

Setting procedure (EX.: operation at 60 Hz)

Commun Ke LED
ication Item displayed Y " Description
No. operated display
. The operation frequency is displayed (during operation).
* Standard monitor
1 - mode 500 (When standard monitor display selection £ 7 {{J is set
to {J [Output frequency])
Setting monitor » The first basic parameter “History function (5 L/ H)" is
FEO1 AUH .
mode displayed.
FEO1 Status monitor mode @ Fr-F The rotating direction is displayed. (F :Forward run,
(Rotating direction) T r :Reverse run)
9 Frequency @ 500 The operation frequency command value is displayed.
command value s (When F 7 { {={, Frequency command)
The inverter output current (load current) is displayed.
*3 - Output t I
utput curren @ L 85 (When F 7 {Z=¢, Output current)
" Input voltage (DC @ yinn The Inverter DC voltage (default setting: unit %) is
detection) "YE ] displayed.(When £ 7 ¢ 3=3, Input voltage) [Note 3]
. The inverter output voltage (default setting: unit %) is
5 - Output voltage PO
P 9 @ s displayed.(When F 7 {4=Y, output voltage)
Inout terminal The ON/OFF status of each of the control signal input
inznrmation 1 @ Httt ! | terminals (F, R, RES, 81, S2, S3, RR/S4) is displayed in
bits.
FEO06 | Input terminal FRRTIT The ON/OFF status of each of the optional control signal
information 2 """ linput terminals (LI1, LI2, LI3, LI14) is displayed in bits.
Input terminal bt The ON/OFF status of each of the optional control signal
information 3 e input terminals (LI5, L16, LI7, LI18) is displayed in bits.
[Note 4] Output terminal @ " ... | The ON/OFF status of each of the control signal output
information 1 Y """ | terminals (OUT1, OUT2, FL) is displayed in bits.
FEO7 Outout terminal The ON/OFF status of each of the optional control signal
infofmation 2 @ {itiiii! | output terminals (OUT3, OUT4, R1, OUT5, OUT6, R2,
R3, R4) is displayed in bits.
FEO8 | CPU1 version @ w {00 | The version of the CPU1 is displayed.
FE73 | CPU2 version @ = {00 | The version of the CPU2 is displayed.
[Note 5] FE10 | Pasttrip1 @ 0L 3o ! | Past trip 1 (displayed alternately at 0.5-sec. intervals)
[Note 5]| FE1 Past trip 2 @ OH < | Pasttrip 2 (displayed alternately at 0.5-sec. intervals)
[Note 5]| FE12 | Pasttrip 3 @ OF 33 | Past trip 3 (displayed alternately at 0.5-sec. intervals)
[Note 5]| FE13 | Pasttrip4 @ mE oM | Past trip 4 (displayed alternately at 0.5-sec. intervals)

(Continued overleaf)
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[Note 6]

[Note 7]

(Continued
Commun
ication Item displayed Key .LED Description
No. operated display

The ON/OFF status of each of the cooling fan, circuit
board capacitor, main circuit capacitor or part
replacement alarm of cumulative operation time is
displayed in bits.

ON:
Part repl t H
FE7g | o 'epacemen @ nooot|orRL |

alarm information
Cumulative _I \E Cooling fan

operation time Control circuit board
capacitor

Main circuit capacitor

Cumulative The cumulative operation time is displayed.

FE14
operation time (Indication of 0.1 represents 10 hours.)

Default displa
Py &o0 The operation frequency is displayed (during operation).

d
mode [Note 1]

Note 1: Press the @@ keys to change items displayed in the status monitor mode.

Note 2: Contents of status indications of *1, *2, *3, *4, and *5 can be selected from about 40 kinds of information.
Contents of status indications that are set up at = 7 I (standard monitor display selection) and
F 71 I~F 7 !4 (status monitor 1 to 4 display selection) are displayed.
Unit of current and voltage indications can be changed from % to A (ampere)/V (volt) and vice versa
respectively. = Refer to Section 5.15.

Note 3: Indicated input voltage is DC voltage just after input voltage is rectified multiplied by 1./2 .

Note 4: The number of bars displayed varies depending on the setting of £ & & 5 (logic output/pulse train output
selection.)
The bar representing the OUT1 terminal is displayed only when logic output function is assigned to it.
If ¥ & & 9=0I: The bar representing OUT1 is displayed.
If F 55 5= {: The bar representing OUT1 is not displayed.

Note 5: Past rip records are displayed in the following sequence: 1 (latest trip record) <2<3<4 (oldest trip record).
If there is no trip record, = £ - ~ is displayed.

Details on past trip record 1, 2, 3 or 4 can be displayed by pressing the @ key when past trip 1,2, 3or 4

is displayed. = For more details, refer to Section 8.2.2.

Note 6: The part replacement alarm is displayed based on the value calculated from the annual average ambient
temperature, operation time and load current specified using F 5 3 4.
Use this alarm as a guide only, since it is based on a rough estimation.

Note 7: The cumulative operation time increments only when the machine is in operation.
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M Input terminal information
f 1 Data bit of communication
[ AR NN g\ No. FE06
L Inputterminal 1 (F) R0
Input terminal 2 (R) F {12 11 |When there is signal input ’
Input terminal 4 (RES) : F { {4 :3 |When there is no signal input §
Input terminal 5 (S1) CFLIS 4 (blank in the upper half)
Input terminal 6 (S2) CF UG 5
Input terminal 7 (S3) CFUlT e
A . [ =
- Input terminal 8 (RR/S4) : F { I& .7/
o !
> oo |
% L inputterminal 9 (LI1) :F {19 :8) Whenthere is signal input ,'
S Input terminal 10 (LI2) : F {28 :9
% Input terminal 11 (LI3)  : F {2 { : 10| When there is no signal input
S Input terminal 12 (L14)  : F /2 : 11) (blank in the upper half)
L ] ]
o 1 -
L Inputterminal 13 (LI5) : £ {23 :12]When there is signal input ,'
nput terminal B
k | inal 14 (LI16 Fid4:13
Input terminal 15 (LI7)  : F {25 : 14 | When there is no signal input !
Input terminal 16 (LI8) : F {2 & : 15| (blank in the upper half)
=

Input terminal 9 to 16

W Output terminal information

n

Output terminal 3 (FL)

Output terminal 6 (R1)

Output terminal 9 (R2)
Output terminal 10 (R3)
Output terminal 11 (R4)

uondo uo-ppy

C— Output terminal 1 (OUT1) :
Output terminal 2 (OUT2) :

Output terminal 4 (OUT3) :
Output terminal 5 (OUT4) :

Output terminal 7 (OUT5) :
Output terminal 8 (OUTS6) :

: Expansion terminal board option unit

Data bit of communication

No. FEO7 1

F 1301 |When there is signal output I
Fi3i:2
F {32 :3 |When there is no signal output!

(blank in the upper half)
Fi33:40
F i34 :5
F {35 :6 | When there is signal output l
F 367
F {37 :8 | When there is no signal output I
F {38 :9 | (blank in the upper half)
FIEE 10
Fi65 11

Output terminal 4, 5, 6 (OUT3, OUT4, R1) :Expansion terminal board

option unit 1

Output terminal 7, 8, 9 (OUT5, OUT6, R2) :Expansion terminal board

option unit 2

K Output terminal 10, 11 (R3, R4) :16-bit BIN/BCD option

B Cumulative operation time

For indication of cumulative operation hours, running hours are counted up when the output frequency monitor
reads a frequency other than 0.0Hz. 10 hours is indicated as 0.1 (unit of Indication).
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Details on a past trip (of trips 1 to 4) can be displayed, as shown in the table below, by pressing thel

trip record is selected in the status monitor mode.

Unlike the " Monitor display at tripping " in 8.4.2, details on a past trip can be displayed, even after the inverter is turned
off or reset.

8.2.2 Display of detailed information on a past trip
@ key when the

=
)

OO |-

Item displayed LED display Description

[Note 5]|past trip 1 0L | < | |Pasttrip 1 (displayed alternately.)

The number of time the same trip occurred in succession is displayed.

Continuous trips o
(GCARGOCARZ, OCRI, 0L Unit times)

[Note 1]|Output frequency a0 The operation frequency when the trip occurred is displayed.

Status monitor mode

R L Fr-F The direction of rotation is displayed. (F :Forward run, - :Reverse run)
(Rotating direction)

Frequency command
value

The operation frequency command value is displayed.
(When F 7 { /= {, Frequency command)

The inverter output current (load current) is displayed.

(When F 7 {2=Z, Output current)

The inverter DC voltage is displayed. (Default setting unit: %)

(When F 7 { =3, Input voltage) [Note 3]

The inverter output voltage is displayed. (Default setting unit: %)
(When F 7 {4=4, output voltage)

The ON/OFF status of each of the control signal input terminals (F, R,

[Note 2]|Output current

[Note 2]|Input voltage (DC
[Note 3]|detection)

[Note 2]|Output voltage

Input terminal

information PWR, S1, S2, S3, RR/S4) is displayed in bits.
Note 4 Output terminal . .« | The ON/OFF status of each of the control signal output terminals
INote 411, tormation v " [(oUT1, OUT2, FL) i displayed in bits.

Cumulative operation The cumulative operation time when the trip occurred is displayed.
[Note ]|~ P FASE P P pay

time (0.01=1 hour, 1.00=100 hours)

Past trip 1 00 ! ! |Press this key to return to past trip 1.

key to change items displayed in the status monitor mode.

©

Note 1: Press the @ or|

Note 2: You can switch between % and A (ampere)/V (volt), using the parameter o 5 7 ! (current/voltage unit selection).
Note 3: The input voltage displayed is 1/~/2" times as large as the rectified DC input voltage.
Note 4: The number of bars displayed varies depending on the setting of £ & & 5 (logic output/pulse train output
selection). The bar representing the OUT1 terminal is displayed only when logic output function is assigned to it.
If FEE5=0 :The bar representing OUT1 is displayed.
If~555=1{ :The barrepresenting OUT1 is not displayed.
Note 5: If there is no trip record, m £ - ~ is displayed.

Note 6: The cumulative operation time increments only when the machine is in operation.
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8.3 Changing status monitor function

M Changing the display format while power is on
The item displayed in the standard monitor mode (*1 on the left side of table on page H-2), for example, operation
frequency which is displayed by default in this way: “={J.ZJ” when power is on or “{l F F” when power is off, can be

changed to any item shown on page H-7. This new format, however, will not display an assigned prefix such as £ or

r
[

- Standard monitor mode = Standard monitor display selection (F 7 {[)

Title Function Adjustment range Default setting
{l:Real time
Standard monitor hold Y
Fai0s ) {:Peak hold o
function .
2 :Minimum hold
D Standard monitor oa~13 "
IC e . . o
display selection = Refer to page H-7.

Specify how to output the monitored values that are assigned to status monitors 1 through 4.

If F 705 is set to {7, the monitored values selected with F 7 [ (standard monitor display selection parameter) are
displayed one after another.

For peak hold values and minimum hold values, the minimum values in each operation mode are displayed. When the
motor is at a standstill, the values monitored last are held as they were until the motor is started the next time.

The maximum and minimum values monitored after power is turned on or after the reset with the EASY key are always
displayed no matter whether the motor is in operation or at a standstill.

W Changing contents of status monitor indication
Regarding contents of status monitor indications appearing in the left column of the table on page H-2, those
marked with *2 to *5 can be changed for others. Select a desirable monitor function from among optional monitor
functions appearing on page H-7.

*2 Frequency command = Changeable by status monitor 1 display selection (F 7  {).
*3 Output current = Changeable by status monitor 2 display selection (F 7 {Z).
*4 Input voltage = Changeable by status monitor 3 display selection (F 7  3).
*5 Output voltage = Changeable by status monitor 4 display selection (F 7 {4).
Title Function Adjustment range Default setting

Faid Status monitor 1 display selection ~73 = Refer to page H-7. !

Fiiz Status monitor 2 display selection Ditto =

F1i3 Status monitor 3 display selection Ditto 3

FIiY Status monitor 4 display selection Ditto Y
fF T ¢ toF 7 14 are setat“[]” (Output frequency) the operation frequency is not held in trip status.
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[Setup values of monitor indication parameters (F 7 {J~F 7 I4)]
Commﬁ:catlon [s):tf;:gl;t Item displayed Marking Unit (Panel) (Comr‘rtfjr::cation)
FD0O o Output frequency 0.0 |Dependson F 703 0.01Hz
FE02 { | Frequency command value .0 |Dependson F 73 0.01Hz
FEO3 2 Output current r 0 1% or o 5 F L 0.01%
FE04 3 | Input voltage (DC detection) 4 0 1%ord5FPL 0.01%
FEO05 Y Output voltage 0 1% or o 5 F L 0.01%
FE15 5 Compensated frequency E5.0 |Dependson F 703 0.01Hz
FE16 5 Speed feedback (real-time value) a Dependson F 75 3 0.01Hz
FE17 7 Speed feedback (1-second filter) 0 Dependson F 70 3 0.01Hz
FE18 & |Torque 9 0 1% 0.01%
FE19 g9 Torque command 9 0 1% 0.01%
FE20 { { | Torque current c b 1% 0.01%
FE21 {2 | Exciting current [ 1% 0.01%
FE22 {3 | PID feedback value 0 Dependson F 70 3 0.01Hz
FE23 {4 | Motor overload factor (OL2 data) L o 1% 0.01%
FE24 {5 |Inverter overload factor (OL1 data) L 0 1% 0.01%
Regenerative braking resistance
FE25 5 ovegrload factor (OLr%ata) i & % 1%
FE28 ‘7 Zii:‘n(i/:agé)e) braking resistance load - o 1% 1%
FE29 {8 |Input power I 0 0.1kW 0.01kW
FE30 {5 | Output power H 0 0.1kW 0.01kW
FE39 2 3 | Optional A2 input Y 1% 0.01%
FE35 2 | RR/S4 input o o 1% 0.01%
FE36 25 [Vl input Y 1% 0.01%
FE37 25 | RXinput o o 1% 0.01%
FE38 7 | Optional Al1 input o o 1% 0.01%
FE40 28 |FM output A0 1 0.01
FE41 25 [AM output A0 1 0.01
(FAB5) 3 ! | Communication data output [Note 3] [Note 3] [Note 3]
FE66 32 Atta(l:hed to expansion 1/0O card 1 CPU o B B
version
FE67 73 Atta(l:hed to expansion 1/O card 2 CPU o B B
version
FE76 34 | Integral input power h [ |Dependson F 745 De:ej’nLd"sgon
FE77 35 | Integral output power H 0 |Dependson F 145 De:ej’nLd"sgon
[Note 2] FEOO S5 | Signed output frequency 50.0 |Dependson F 703 0.01Hz
[Note 2] FE02 5 ! | Signed frequency command value 5.0 |Dependson F 7103 0.01Hz
[Note 2] FE15 52 | Signed compensated frequency E5.0 |Dependson F 703 0.01Hz
[Note 2] FE16 5 3 | Signed speed feedback (real-time value) a Dependson F 75 3 0.01Hz
[Note 2] FE17 S 4 | Signed speed feedback (1-second filter) o Dependson F 75 3 0.01Hz
[Note 2] FE18 55 |[Signed torque 9 0 1% 0.01%
[Note 2] FE19 55 |[Signed torque command 9 0 1% 0.01%
[Note 2] FE20 5 & [ Signed torque current < 0 1% 0.01%
[Note 2] FE22 55 |[Signed PID feedback value o Dependson F 75 3 0.01
[Note 2] FE37 & | Signed RX input J 0 1% 0.01%
[Note 2] FE38 & ! |Signed optional A2 input J 0 1% 0.01%
FE90 7 ! [Output speed a 1min” 1min”’
FA15 17 Commgnication option n 1 1
Reception counter
FA16 13 Communication option . 1 1

Error counter

Note 1: If any value other than the values in the above table is specified, the number “5 5 5 5” is displayed.

Note 2: If a negative value is specified, the negative sign “-" is displayed. The negative sign “-” is affixed only to values
displayed on the monitor. Keep in mind that no sign is affixed to any values read through a communications

device.

Note 3: Data set with FA65-FA79 is displayed.
= For details, refer to Instruction Manual (E6581413) specified in Section 6.36.
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8.4

Display of trip information

8.4.1 Trip code display

If the inverter trips, an error code is displayed to suggest the cause. In the status monitor mode, the status when the

inverter trip is held.

M Display of trip information

Communication/Error code

Error code Description Communication No.:FC90
or i Overcurrent during acceleration 1
ore Overcurrent during deceleration 2
or3 Overcurrent during fixed speed operation 3
or e Overcurrent flowing in element during acceleration a7

(Overheat)
nrae Overcurrent flowing in element during deceleration 38

(Overheat)
orae Overcurrent flowing in element during fixed speed 39

(Overheat)
OCR 1 U-phase arm overcurrent 5
OCRZ V-phase arm overcurrent 6
OCR3 W-phase arm overcurrent 7
aft Overcurrent (Loaded side overcurrent at start time) 4
. Dynamic braking element overcurrent (200V-55kW or
Her larger, 400V-90kW or larger) 36
OH Overheating 16
OHZ Thermal trip stop command from external device 46
oL Inverter overload 13
oL Motor overload 14
Ol r Dynamic braking resistor overload 15
or i Overvoltage during acceleration 10
orz Overvoltage during deceleration 11
oF3 Overvoltage during fixed speed operation 12
Ok Overtorque 32
Ul Low current operation 29
uP Undervoltage (main circuit power supply) 30
U Under torque 60
FrF Power removal error 59
E Emergency stop 17
EEF E E P ROM fault (writing error) 18
EEFZ Initial read error (parameter initialization) 19
EEFPD Initial read error (parameter initialization) 20

(

g;c_', Ground fault zj
EFPHEO Output phase failure 9
EPH I Input phase failure 8
Errd Inverter RAM fault 21
Err3 Inverter ROM fault 22
ErrH CPU fault 23
Errs Communication time-out error 24
Errb Gate array fault 25
Err Output current detector error 26
Errf Optional unit fault 27
Ektn Tuning error except Etn1~3 40
EEn ! F 4 {{ tuning error 84
EEnd F 4 {2 tuning error 85
Etnd i, ulw, FHO5~40 7 setting error 86
EEYP Inverter type error 41
£- 10 Analog input terminal overvoltage 42

(Continued overleaf)
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(Continued)
Error code Description CommunigatipnlErrgr code
Communication No.:FC90
E-11 Sequence error 43
£-12 Encoder error 44
£-13 Speed error (Over speed) 45
£-18 Terminal input error 50
£-15 Abnormal CPU2 communication 51
£-20 VIf control error 52
E-2 ! CPU1 fault 53
£-22 Abnormal logic input voltage 54
£-23 Option 1 error 55
£-24 Option 2 error 56
£-25 Stop position retaining error 57
£E-2& CPU2 fault 58
£-25 Control power backup undervoltage 61
S0UE Step-out (for PM motors only) 47
AErr(®) No error 0

Note: Past trip records (trip records retained or trips that occurred in the past) can be called up.
= See Section 8.2.1
(*) This is not a trip code. This code is displayed to show the absence of error when the past trip monitor mode
is selected.
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8.4.2 Monitor display at tripping

[Note 3]

*1
[Note 4]
*2

[Note 4]
[Notgss]

[Note 4]
*4

[Note 6]

[Note 7]
[Note 7]
[Note 7]

[Note 7]

At the occurrence of a trip, the same information as that displayed in the mode described in 8.2.1, “Status monitor
under normal conditions,” can be displayed, as shown in the table below, if the inverter is not turned off or reset.
To display trip information after turning off or resetting the inverter, follow the steps described in 8.2.2, “Display of
detailed information a past trip.”
M Example of call-up of trip information

Commun

o : Key LED o
|c;tc|)0n Item displayed operated display Description
FG90 | Trip information npa Status monitor mode (The code blinks if a trip occurs.)
The motor coasts and comes to a stop (coast stop).
The first basic parameter “History function (5 L/ H)" is
- Setting monitor mode RUH ) P y (RUH)
displayed.
The operation frequency when the trip occurred is
FEOO | Output frequency @ Hon ) P i Y i
displayed.
FEO1 Direction of rotation Fr-F The direction of rotation when the trip occurred is
displayed.(F :Forward run, - :Reverse run)
Frequency command 50.0 The operation command value when the trip occurred
value s is displayed.
The inverter output current at tripping (load current) is
- Output current Ci30 . s pping ( )
displayed.
: Input voltage (DC Yoy The inverter DC voltage at the occurrence of a trip is
detection) displayed.
The inverter output voltage at the occurrence of a tri
- Output voltage PO . P 9 P
is displayed.
i The ON/OFF status of each of the control input
Input terminal . . :
X X il ! | terminals at tripping (F, R, RES, S1, S2, S3, RR/S4) is
information 1 K o
displayed in bits.
i The ON/OFF status of each of the optional control
Input terminal . X . )
FEO6 |. . A {111 |input terminals at tripping (LI1, LI2, LI3, LI4) is
information 2 X L
displayed in bits.
; The ON/OFF status of each of the optional control
Input terminal ) ) - .
. - ] { {1 |input terminals at tripping (LI5, LI6, L17, LI8) is
information 3 X L
displayed in bits.
) The ON/OFF status of each of the control output
Output terminal . X L .
. - o {{{ |terminals at tripping (OUT1, OUT2 and FL) is
information 1 . o
FEO7 displayed in bits.
. The ON/OFF status of each of the optional control
Output terminal PP )
information 2 {iitiii! |output terminals (OUT3, OUT4, R1, OUT5, OUTS6, R2,
R3, R4) is displayed in bits.
FEO8 |CPU1 version @ w {00 | The version of the CPU1 is displayed.
FE73 | CPU2 version @ c {00 | The version of the CPU2 is displayed.
FE10 |Past trip 1 @ 00 3o ! |Pasttrip 1 (displayed alternately at 0.5-sec. intervals)
FE11 | Past trip 2 @ OH < |Pasttrip 2 (displayed alternately at 0.5-sec. intervals)
FE12 |Pasttrip 3 @ OF 33 | Past trip 3 (displayed alternately at 0.5-sec. intervals)
FE13 |Pasttrip4 @ m £ - | Past trip 4 (displayed alternately at 0.5-sec. intervals)

(Continued overleaf)
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[Note 8]

[Note 9]

(Continued

Commun
ication Item displayed

No.

Key LED

operated display Description

FE79 Part relplacemtlent n Dot ON: / I coad
alarm information OFF: [ 11|

The ON/OFF status of each of the cooling fan, circuit
board capacitor, main circuit capacitor or part
replacement alarm of cumulative operation time is
displayed in bits.

Cumulative _I \_l_ Cooling fan

operation time Control circuit board
capacitor
Main circuit capacitor

FE14

Cumulative operation
time

The cumulative operation time is displayed.
(Indication of 0.1 represents 10 hours.)

,.r
£

Default display mode

noa Status monitor mode (The code blinks if a trip occurs.)
o

- Reverts to the first trip indication.

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:
Note 6:

Note 7:

Note 8:

Note 9:

If trouble occurs while the CPU is being initialized after the inverter is turned on or reset, the trip record
retaining function does not record it but displays a status monitor item.

Contents of status indications of *1, *2, *3, and *4 can be selected from about 40 kinds of information.

Contents of status indications that are setup at = 7 { {~F 7 {“ (status monitor 1 to 4 display mode) are

displayed.

Items displayed when a trip occurs can be changed by pressing @ or @ key.

You can switch between % and A (ampere)/V (volt), using the parameter & 5 7 I/ (current/voltage unit
selection).

The input voltage displayed is 1/~/2" times as large as the rectified DC input voltage.

The number of bars displayed varies depending on the setting of £ 5 & 5 (logic output/pulse train output
selection). The bar representing the OUT-NO terminal is displayed only when logic output function is assigned
to it.

If F 5 5 5=0:The bar representing OUT-NO is displayed.

If F 55 5= {:The bar representing OUT-NO is not displayed.

Past rip records are displayed in the following sequence: 1 (latest trip record) <2<3<4 (oldest trip record).
If there is no trip record, = £ - ~ is displayed.

Details on past trip record 1, 2, 3 or 4 can be displayed by pressing the @key when past trip 1,2, 3 or 4 is

displayed. = For more details, refer to Section 8.2.2.

The time elapsed before an end of part replacement alarm is issued is calculated from the average yearly
ambient temperature, operation time and load current entered using F & 3 4, and it is no more than an
estimation, and therefore it should be used for reference purposes only.

The cumulative operation time increments only when the machine is in operation.

Note 10: At the occurrence of a trip, maximum values are not always recorded and displayed for reasons of detecting

time.
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8.5 Display of alarm, pre-alarm, etc.

When the inverter alarm, pre-alarm, etc. occurred, the contents are displayed. (Some are not displayed.)
Listed below ones can be monitored via communication (FC91). Refer to 13.1 for the other alarms.

Bit Description Panel indication
0 Overcurrent pre-alarm L

1 Inverter overload pre-alarm L

2 Motor overload pre-alarm L

3 Overheat pre-alarm H

4 Overvoltage pre-alarm achieving PBR operation level P

5 Main circuit undervoltage detected NOFF
6 (Reservation area) -

7 Low current alarm -

8 Overtorque detection —

9 Braking resistor overload pre-alarm -
10 Cumulative operation time alarm -

11 PROFIBUS/DeviceNet/CC-Link communication error £
12 RS485 communication error [~
13 (Reservation area) —
14 Forced deceleration stop because of a momentary power failure SEOF
15 Pre-alarm stop because of prolonged lower-limit frequency operation LSEF

Note: For each bit, “0” indicates normal condition and “1” indicates appearance of alarm, etc.
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9. MeasurM%%ards

9.1

How to cope with the CE standard

In Europe, the EMC directive and the low-voltage directive, which took effect in 1996 and 1997, respectively, make it

obligatory to put the CE mark on every applicable product to prove that it complies with the directives. Inverters do not
work alone but are designed to be installed in a control panel and always used in combination with other machines or
systems which control them, so they themselves are not considered to be subject to the EMC directive. However, the
CE mark must be put on all inverters because they are subject to the low-voltage directive.

The CE mark must be put on all machines and systems with built-in inverters because such machines and systems are
subject to the above directives. Itis the responsibility of the manufacturers of such final products to put the CE mark on
each one. If they are “final” products, they might also be subject to machine-related directives. It is the responsibility of
the manufacturers of such final products to put the CE mark on each one. In order to make machines and systems with
built-in inverters compliant with the EMC directive and the low-voltage directive, this section explains how to install
inverters and what measures should be taken to satisfy the EMC directive.

We have tested representative models with them installed as described later in this manual to check for conformity
with the EMC directive. However, we cannot check all inverters for conformity because whether or not they conform to
the EMC direction depends on how they are installed and connected. Applicable EMC standards vary depending on
the composition of the control panel in which the inverter is installed, the relationship with other electrical devices
installed in the control panel, wiring conditions, equipment layout, and so on, so you should check whether your
machine or system complies with EMC standards as a whole. Therefore, please verify for yourself whether your
machine or system conforms to the EMC directive.

9.1.1 EMC directive

[ Inverters themselves are not subject to approval for CE marking. |
The CE mark must be put on every final product that includes an inverter(s) and a motor(s). The VF-PS1 series of
inverters complies with the EMC directive if an EMC filter recommended by Toshiba is connected to it and wiring is
carried out correctly.

M EMC directive

89/336/EEC

The EMC standards are broadly divided into two categories; immunity- and emission-related standards, each of which
is further categorized according to the operating environment of each individual machine. Since inverters are intended
for use with industrial systems under industrial environments, they fall within the EMC categories listed in Table 1
below. The tests required for machines and systems as final products are almost the same as those required for
inverters.

Table 1 (EMC standards)

Category Subcategory Product standards Test standard
Radiated
Emission EN55011
Conducted
Electrostatic discharge IEC61000-4-2
Radiated, radu’)-frlequency, |EC61000-4-3
electromagnetic field
Electrical fast transient burst IEC61800-3 IEC61000-4-4
Immunity | Surge IEC61000-4-5
Conducted disturbances, induced by |EC61000-4-6

radio-frequency field
Voltage dips, short interruptions and

IEC61000-4-11

voltage variations
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9.1.2 Measures to satisfy the EMC directive
Concrete measures for EMC directive of CE markings are shown below.

M Models with a built-in EMC filter
(1) 200V class: VFPS1-2004PL~2075PL
400V class: VFPS1-4007PL~4630KPC
The above mentioned models install EMC noise filter inside. So the conducted and radiated noise can be reduced,
optional EMC noise filters are not needed.
(If a further noise reduction is required, insert an additional filter described in I-4 on the input side of the inverter.)

Table 2 EMC directive compliance

Requirements
Length of
. Conducted noise Conducted noise
PWM carrier motor
Inverter type EMC plate type frequency CF | connecting IEC61800-3 category C2 | IEC61800-3 category C3
(kHz) cable (EN55011 classA Group1)|(EN55011 classA Group2)
(m)
VFPS1-2004PL~ 4 10
VFP:1 28(1)5PL EMP1012 16 5
Built-in filter -
4 10
VFPS1-2022PL 6 5
EMP102Z " 10
VFPS1-2037PL 6 5
- Built-in filter
VFPS1-2055PL, EMP1032 4 10
VFPS1-2075PL 16 5
VFPS1-4007PL~ 4 10
VFPS1-4022PL EMP101Z 16 5
2 10 Built-in filter -
VFPS1-4037PL EMP102Z 16 5
VFPS1-4055PL~ EMP103Z 4 10
VFPS1-4110PL 16 5
4 10
VFPS1-4150PL 6 5
EMP104Z 25 Py
VFPS1-4185PL 1l6 25
2.5 50
VFPS1-4220PL EMP105Z 6 Py
VFPS1-4300PL, 2.5 50
EMP106Z
VFPS1-4370PL 16 25
VFPS1-4450PL~ EMP108Z 25 50 ; Built-in filter
VFPS1-4750PL 16 25
VFPS1-4900PC, 25 50
VFPS1-4110KPC )
VFPS1-4132KPC - 25 50
VFPS1-4160KPC - 2.5 50
VFPS1-4220KPC - 2.5 50
VFPS1-4250KPC~
- 25 50
VFPS1-4315PL
VFPS1-4400KPC,
- 25 50
VFPS1-4500KPC,
VFPS1-4630KPC, - 25 50

(): An optional regenerative braking unit PB7 is used.
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(2) Use shielded power cables and control signal cables for the input and output lines of the inverter. Route the cables
and wires so as to minimize their lengths. Keep a distance between the power cable and the control cable and
between the input and output wires of the power cable. Do not route them in parallel or bind them together, instead
cross at right angle.

(3) Install the inverter in an enclosed steel cabinet, it is more effective in limiting the radiation. Using wires as thick and

short as possible, earth the control panel securely with a distance kept between the earth cable and the power
cable.

(4) To limit the radiation noise from cables, earth each shielded cable to the EMC plate. It is effective to earth shielded
cables in the vicinity of the inverter and filter (within a radius of 10cm from each of them). Inserting a ferrite core in a

shielded cable is even more effective in limiting the radiation noise.

(5) To further limit the radiation noise, insert a zero-phase reactor in the inverter output line and insert ferrite cores in
the earth cables of the EMC plate and cabinet.

[Ex. Countermeasure - inverter wiring]

—
=

Control wiring (Shielded cabless)
Relay contact output FLA, FLB, FLC

(Strip and earth the shielded cable,
following the example shown in
Fig.

Peel off the outer sheath of the
cable and fix the shielded part with a
metal saddle.

J/

EMC plate (Refer to Table 2.)
[ PG feedback signal line (Shielded cabless)

4-wire RS485 communication line (Shielded cab

Control wiring (Shielded cabless) Control wiring (Shielded cabless)

Logic input/output +SU, F, R, S1~S3, RES, Analog input VI/Il, RR/S4, PP, CCA
ST, NO, P24/PLC, OUT1, Analog output FM, AM, CCA
OuT2, CC LI

Power supply wiring (Shielded cabless) 4
R/L1, S/L2, T/L3 Motor wiring (Shielded cabless)

U/T1, VIT2, W/T3

Braking resistor wiring (Shielded cabless)
PA/+, PB

Fig. 1
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B When an external EMC filter is added

(1) Additional external EMC filters have the further effect of suppressing conduction and radiation noises. Use the
recommended EMC noise filter specified in Table 3. This combination of inverter and filter was used when
examining the inverter for compliance with the EMC directive.

Table 3 lists noise filters recommended for the inverters.

Table 3

Combinations of inverter and EMC filter

Requirements

Conducted noise

Conducted noise

Inverter t PWM carrier | Length of motor IEC61800-3 category C2 IEC61800-3 category C1
nverter type frequency [ F | connecting cable (EN55011 classA Group1) (EN55011 classB Group1)
(kHz) (m) Applicable filters Applicable filters

3a 50 EMF3-4012A EMF3-4012A
VFPS1-2004PL~ 100 EMF3-4012A -

VFPS1-2015PL 4116 20 EMF3-4012A EMF3-4012A
: 50 EMF3-4012A B

3a 50 EMF3-4026B EMF3-4026B
VFPS1-2022PL, 100 EMF3-4026B -

VFPS1-2037PL 4116 20 EMF3-4026B EMF3-4026B
: 50 EMF3-4026B B

34 105 ENF 240350 S

VFPS1-2055PL w116 20 EMF3-4035C EMF3-4035C
50 EMF3-4035C B

34 105 ENF2-4048D S

VFPS1-2075PL 4116 20 EMF3-4046D EMF3-4046D
: 50 EMF3-4046D B

354 50 EMF3-4072E EMF3-4072E
VFPS1-2110PM, 100 EMF3-4072E -

VFPS1-2150PM 4112 25 EMF3-4072E EMF3-4072E
: 50 EMF3-4072E B

95 50 EMF3-4090F EMF3-4090F
VFPS1-2185PM, : 100 EMF3-4090F -

VFPS1-2220PM 2612 25 EMF3-4090F EMF3-4090F
: 50 EMF3-4090F -

95 50 EMF3-4180H EMF3-4180H
VFPS1-2300PM~ : 100 EMF3-4180H -

VFPS1-2450PM 2612 25 EMF3-4180H EMF3-4180H
: 50 EMF3-4180H B

s 50 EMF3-4300 EMF3-43001
VFPS1-2550P, 100 EMF3-43001 -

VFPS1-2750P 418 25 EMF3-4300! EMF3-4300I
: 50 EMF3-4300I -

2-4 106 EVF-4800) S

VFPS1-2900P w18 25 EMF3-4600 EMF3-4600
: 50 EMF3-4600J B

3a 50 EMF3-4012A EMF3-4012A
VFPS1-4007PL~ 100 EMF3-4012A -

VFPS1-4022PL 4116 20 EMF3-4012A EMF3-4012A
: 50 EMF3-4012A B

34 105 ENF 40765 S

VFPS1-4037PL 4116 20 EMF3-4026B EMF3-4026B
: 50 EMF3-4026B B

3a 50 EMF3-4035C EMF3-4035C
VFPS1-4055PL, 100 EMF3-4035C -

VFPS1-4075PL 4116 20 EMF3-4035C EMF3-4035C
: 50 EMF3-4035C B

3a 50 EMF3-4046D EMF3-4046D
100 EMF3-4046D -

VFPS1-4110PL 4116 20 EMF3-4046D EMF3-4046D
: 50 EMF3-4046D -

(Continued overleaf)
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Requirements Conducted noise Conducted noise
Inverter t PWM carrier Length of motor IEC61800-3 category C2 IEC61800-3 category C1
nvertertype frequency [ F | connecting cable (EN55011 classA Group1) (EN55011 classB Group1)
(kHz) (m) Applicable filters Applicable filters
354 100 EMF3-4072E EMF3-4072E
VFPS1-4150PL, ) 300 EMF3-4072E -
VFPS1-4185PL 4112 100 EMF3-4072E EMF3-4072E
) 200 EMF3-4072E -
354 00 ENF3-4090F S—
VFPS1-4220PL 4.1~12 100 EMF3-4090F EMF3-4090F
) 200 EMF3-4090F -
354 0 ENF 340570 —
VFPS1-4300PL 4.1~12 100 EMF3-4092G EMF3-4092G
) 200 EMF3-4092G -
2-25 0 ENF 340570 —
VFPS1-4370PL 2.6~12 100 EMF3-4092G EMF3-4092G
) 200 EMF3-4092G -
205 100 EMF3-4180H EMF3-4180H
VFPS1-4450PL~ 300 EMF3-4180H -
VFPS1-4750PL 2612 100 EMF3-4180H EMF3-4180H
) 200 EMF3-4180H -
254 50 EMF3-43001 EMF3-43001
VFPS1-4900PC~ ) 300 EMF3-43001 -
VFPS1-4160KPC 418 25 EMF3-4300I EMF3-4300I
) 150 EMF3-4300I -
254 50 EMF3-4600J EMF3-4600J
VFPS1-4220KPC~ ) 300 EMF3-4600J -
VFPS1-4315KPC 418 25 EMF3-4600J EMF3-4600J
) 150 EMF3-4600J -
254 0 ENF 4500 —
VFPS1-4400KPC 4.1~8 25 EMF3-4800K EMF3-4800K
) 150 EMF3-4800K -
VEPST4SO0KPC, | 254 0 ENF 340007 2 S —
VFPS1-4630KPC » -
4.1~8 25 EMF3-4600J x 2 EMF3-4600J x 2
) 150 EMF3-4600J x 2 -

(2) Use shielded cables for the power and control cables, including filter input cables and inverter output cables.
Route the cables and wires so as to minimize their lengths. Keep a distance between the power cable and the
control cable and between the input and output wires of the power cable. Do not route them in parallel or bind them
together, instead cross at right angle.

(3) Install the filter and the inverter in an enclosed steel cabinet, it is more effective in limiting the radiation. Earth the
cabinet body securely with the thickest and shortest possible electric wire installed away from the power cables.

(4) Route the EMC filter input and output wires apart from each other.

(5) To limit the radiation noise from cables, earth each shielded cable to the EMC plate. It is effective to earth shielded
cables in the vicinity of the inverter and filter (within a radius of 10cm from each of them). Inserting a ferrite core in a
shielded cable is even more effective in limiting the radiation noise.

(6) To further limit the radiation noise, insert a zero-phase reactor in the inverter output line and insert ferrite cores in
the earth cables of the EMC plate and cabinet.
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[Ex. Countermeasure - inverter wiring]

Strip and earth the shielded cable,
following the example shown in

Fig.
-
Peel off the outer sheath of the cable
and fix the shielded part with a metal
Lsaddle.
J
\_ EMC plate (Refer to Table 2.)

[ PG feedback signal line (Shielded cabless)
Control wiring (Shielded cabless)

Relay contact output FLA, FLB, FLC 4-wire RS485 communication line
Shielded cabl
Control wiring (Shielded cabless) (Shielded cabless)
Logic input/output +SU, F, R, S1~S3, RES, Control wiring (Shielded cabless)
ST, NO, P24/PLC, OUT1, Analog input VI/Il, RR/S4, PP, CCA
OuT2, CC Analog output FM, AM, CCA
’7 | EMCFILTER [/
L———— Motor wiring (Shielded cabless)
Power supply wiring (Shielded cabless) U/T1, VIT2, W/T3

R/L1, S/L2, TIL3

Braking resistor wiring (Shielded cabless)
PA/+, PB

Fig. 2
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[Operation with external signals]
When using signals from an external control device to operate the inverter, take the measures shown in Figure 3.
Ex.) When using the potentiometer and forward run/reverse run terminals

Ferrite core 1

il

gl

Shielded cable or [Note 1]
Fig. 3

[Accessories for countermeasure]
o Recommended shield cable : Showa electric Wire & Cable Co., LTD
Type :CV-S
Rating: 600V or less
Cross-sectional area : 2~1000mm?
If it is difficult to procure shielded cables, protect cables with conduit tubes.
o [Note 1] Recommended shield : SUMITOMO 3M Limited, Electromagnetic wave guard shielding sleeve
Type :DS-5,7,10, 14
o EMC filter Type : EMF3 series
o Recommended ferrite core 1 : TDK Corporation
Type :ZCAT3035-1330
Use the following, as required.

o Recommended ferrite core : NEC TOKIN Corporation
Type :ESD-R-47D-1
o Zero-phase reactor : Soshin Electric Co., Ltd.

Type :RC5078 or RC9129
o High-attenuation radio noise reduction filter  : Soshin Electric Co., Ltd.
Type : NF series

9.1.3 Low-voltage directive

The low-voltage directive provides for the safety of machines and systems. All Toshiba inverters are CE-marked in
accordance with the standard IEC61800-5-1specified by the low-voltage directive, and can therefore be installed in
machines or systems and imported without a problem to European countries.

Applicable standard: |EC61800-5-1

Adjustable speed electrical power drive system
Pollution level: 2(5.2.15.2)
Overvoltage category: 3 200V class, 3.0mm (5.2.16.1)
400V class, 5.5mm (5.2.16.1)

9.1.4 Measures to be taken to satisfy the low-voltage directive
When incorporating the inverter into a machine or system, it is necessary to take the following measures so that the
inverter satisfies the low-voltage directive.

(1) Install the inverter in a cabinet and ground the inverter enclosure. When doing maintenance, be extremely careful
not to put your fingers into the inverter through a wiring hole and touch a charged part, which may occur depending
on the model and capacity of the inverter used.

(2) Do not connect two or more wires to the main circuit earth terminal of the inverter. If necessary, install an additional
earth terminal on the EMC plate on which the inverter is installed and connect another cable to it. (Refer to Fig. 4.)
See the table of section 10.1.




TOSHIBA E6581386

9.2

(3) Install a non-fuse circuit breaker on the input side of the inverter.

Grounding
terminal Inverter

Install an earth terminal.

EMC plate

Fig. 4

Measures to be taken to satisfy the UL/CSA standards

All VF-PS1 series inverters are certified by UL and CSA, and have nameplates with UL and CSA markings.

9.2.1 Caution in installing the inverter

A UL certificate was granted on the assumption that the inverter would be installed in a cabinet. Therefore, install the
inverter in a cabinet and if necessary, take measures to maintain the ambient temperature (temperature in the cabinet)
within the specified temperature range.

For models designed for 15kW motors or smaller, if the cover on the top of the inverter is removed, the ambient
temperature can rise to 50°C in some cases, although the maximum allowable ambient temperature is 40°C.
Incidentally, models (with no cover on the top) designed for 18.5 kW motors or larger can be used at ambient
temperatures of up to 50°C.

9.2.2 Caution in wiring and rated current

For electric wires to be connected to the inverter’s input terminals (R/L1, S/L2, T/L3), output terminals (U/T1, V/T2,
W/T3) or other main circuit terminals, use UL-certified electric wires (copper wires with conductors for which the
maximum allowable temperature is 75°C or over) and round solderless terminals and tighten the terminal screws
(stripped wires may be connected directly for 200V/18.5kW to 200V/45kW models and 400V/22kW to 400V/75kW
models) to the specified torque when connecting the wires to the terminal board. To crimp a round solderless terminal
onto a wire, use a crimping tool recommended by the terminal manufacturer.

= For recommended electric wire sizes, see Tables 5.

UL-certified rated output current is not the same as inverter unit rated current. Refer to Table 5.

9.2.3 Caution as to peripheral devices

When installing a no-fuse circuit breaker or a fuse box on the primary side of the inverter, use UL-certified one.

The UL certification test on this inverter was conducted under the AIC* conditions shown in Table 4 (*: current that
flows in the event of a short-circuit in the power supply). Note that AIC currents vary depending on the capacity of the
motor used.

Table 4  AIC and maximum input voltage

Applicable motor AlC Max. input voltage (V)
(kW) (A) 200V class 400V class
0.4~37 5,000
45~132 10,000
160~280 18,000 240 480
315, 400 30,000
500, 630 42,000
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Table 5 AIC, Fuse and Wire sizes

Voltage Applicable UL AlC (A? Fuse class and | Input wire §ize§ of | Output wire.siztles Grou.nding
class motor Inverter model output current | (Interrupting current power circuit of power circuit wire
[kW] (A) *1,*2 capacity) (A) (AWG) *3 (AWG) *3 (AWG) *3
04 VFPS1-2004PL 25(LF=Y) AIC 5000A CC 7Amax. 14 14 14
0.75 VFPS1-2007PL 4.8(LF=H) AIC 5000A J 15Amax. 14 14 14
1.5 VFPS1-2015PL 78(LF=H4) AIC 5000A J 25Amax. 14 14 14
22 VFPS1-2022PL 1.0 (£ F=H) AIC 5000A J 25Amax. 12 12 14
37 VFPS1-2037PL 17.5 (L F=4) AIC 5000A J 45Amax. 10 10 12
5.5 VFPS1-2055PL 253(LF=H) AIC 5000A J 60Amax. 8 8 10
75 VFPS1-2075PL 322(LF=4) AIC 5000A J 70Amax. 8 8 10
200V 1 VFPS1-2110PM 48.3(LF=Y) AIC 5000A J 90Amax. 4 4 10
class |18 VFPS1-2150PM 62.1 (L F=H) AIC 5000A J 110Amax. 4 4 10
18.5 VFPS1-2185PM 748(LF=2.5) AIC 5000A J 125Amax. 3 3 8
22 VFPS1-2220PM 88 (LF=2.5) AIC 5000A J 150Amax. 2 2 8
30 VFPS1-2300PM 14 (LF=2.5) AIC 5000A J 200Amax. 2/0 2/0 6
37 VFPS1-2370PM 143 (L F=£.5) AIC 5000A J 225Amax. 3/0 3/0 6
45 VFPS1-2450PM 169 (£ F=£.5) AIC 10000A J 300Amax. 410 410 6
55 VFPS1-2550P 221 (L F=2.5) AIC 10000A J 350Amax. 3/0x2 3/0x2 1/0
75 VFPS1-2750P 285(LF=2.5) AIC 10000A J 350Amax. 4/0x2 4/0x2 1/0
90 VFPS1-2900P 359 (L F=2.5) AIC 10000A J 450Amax. 250MCMx2 250MCMx2 1/0
0.75 VFPS1-4007PL 21(LF=H) AIC 5000A CC 6Amax. 14 14 14
1.5 VFPS1-4015PL 34(LF=Y) AIC 5000A CC 12Amax. 14 14 14
2.2 VFPS1-4022PL 4.8(LF=4) AIC 5000A J 15Amax. 14 14 14
37 VFPS1-4037PL 76(LF=4) AIC 5000A J 25Amax. 12 12 14
5.5 VFPS1-4055PL 1.0 (£ F=H) AIC 5000A J 40Amax. 10 10 12
75 VFPS1-4075PL 14.0(£F=Y4) AIC 5000A J 40Amax. 10 10 12
11 VFPS1-4110PL 21.0(LF=Y) AIC 5000A J 60Amax. 8 8 10
15 VFPS1-4150PL 27.0(LF=H4) AIC 5000A J 70Amax. 6 6 10
18.5 VFPS1-4185PL 34.0 (L F=H) AIC 5000A J 70Amax. 6 6 10
22 VFPS1-4220PL 40.0 (L F=Y) AIC 5000A J 80Amax. 6 6 10
30 VFPS1-4300PL 52.0 ([ F=4) AIC 5000A J 90Amax. 4 4 10
37 VFPS1-4370PL 65.0 (£ F=£.5) AIC 5000A J 110Amax. 3 3 8
400V 45 VFPS1-4450PL 77.0(LF=2.5) | AIC 10000A J 150Amax. 1 1 8
class 55 VFPS1-4550PL 96.0 (£ F=2.5) AIC 10000A J 175Amax. 1/0 1/0 6
75 VFPS1-4750PL 124.0(LF=2.5) | AIC 10000A J 225Amax. 3/0 3/0 6
90 VFPS1-4900PC 179.0(LF=2.5) | AIC 10000A J 250Amax. 1/0x2 1/0x2 2
110 VFPS1-4110KPC | 215.0(LF=2.5) | AIC 10000A J 250Amax. 2/0x2 2/0x2 2
132 VFPS1-4132KPC | 259.0 ([F=2.5) | AIC 10000A | J 300/315Amax. 4/0x2 4/0x2 1
160 VFPS1-4160KPC | 314.0([F=2.5) | AIC 18000A J 400Amax. 250MCMx2 250MCMx2 1
220 VFPS1-4220KPC | 427.0(LF=2.5) | AIC 18000A J 500Amax. 350MCMx2 350MCMx2 210
250 VFPS1-4250KPC | 481.0(LF=2.5) | AIC 18000A | T 550/600Amax. 250MCMx3 250MCMx3 210
280 VFPS1-4280KPC 550.0 (L F=¢.5) AIC 18000A T 600/630Amax. 300MCMx3 300MCMx3 3/0
315 VFPS1-4315KPC | 616.0 ([ F=2.5) | AIC 30000A T 800Amax. 350MCMx3 350MCMx3 3/0
400 VFPS1-4400KPC | 759.0 (£ F=2.5) | AIC 30000A Semiconductor 350MCMx4 350MCMx4 410
900Amax.
500 VFPS1-4500KPC | 941.0 (L F=2.5) | AIC 42000A | J 600/630A x 2 max. 500MCMx2x2 500MCMx4 250MCM
630 VFPS1-4630KPC | 1188.0 (£ F=£.5) AIC 42000A J 800A x 2 max. 500MCMx 3x 2 500MCMx5 350MCM

*1: UL output current is different from unit rating output current.

*2: The value of the UL rated output current is applicable when the carrier frequency (£ F ) is less than the value
shown in the table.

*3: The cables used must be 75°C copper cables within 40°C ambient temperature.

9.2.4 Caution as to the protection of motors from overload
When using the inverter’s thermal protection function to protect the motor from overload, read the instruction manual
included with the inverter carefully and set parameters according to the specifications of the motor used.
When using the inverter to control the operation of multiple motors, install an overload relay for each individual motor.
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9.3

Compliance with safety standards

The VFPS1 inverter has the “power removal” safety function that complies with safety standards.

To ensure safety performance, however, the mechanical system with which the VFPS1 inverter is used has to adhere
to such standards as a whole.

To be more specific, in order for the system to satisfy the following safety standards, it needs to be configured, as
shown on the next page, with the power removal terminal of the VFPS1 inverter (PWR terminal on the control terminal
board) so that it will coast or decelerate to a stop in the event of a failure.

To ensure that the motor coasts or decelerates to a stop if an unusual event occurs, the power removal circuit is
designed with redundancy and it has a diagnosis circuit that determines whether the unusual event is at a permissible
level or not, in addition to a hardware circuit and software that cut off the operation signal if the unusual event is judged
impermissible. This safety function is certified by the certification organization “INERIS.”

e The VFPS1 inverter meets the IEC/EN61508 SIL2 requirements.
(The term “SIL” is an acronym for “Safety Integrity Level,” which is a safety performance scale.)
e The VFPS1 inverter falls under Category 3 of the safety standard EN954-1 for mechanical systems.
e The VFPS1 inverter supports the two stopping methods defined in IEC/EN61800-5-2.
One is “STO,” which refers to “coast and stop,” and the other is “ST1,” which refers to “deceleration stop.”

ENG61508 is an international standard that defines safety performance required for systems provided with electric and
electronic programmable devices, and SIL2 applies to systems that are configured with dangerous failure rates of as
low as 10 to 107, as shown in the table below. For the relationship between SIL and inverter configuration, see the
following pages.

<<Target for EIC/EN61508 safety performance scale>>

2]
=

Heavy-duty operation mode or continuous operation mode (Hourly dangerous failure rate)

10°~10°

10% ~107

107 ~10°

= (N |W(H

10° ~10°

The European standard EN954-1, a basic safety standard for mechanical system, categorizes machines by degree of
danger.

Placed in Category 3 are machines that are designed with redundancy so that a single failure will not cause a
degradation in their safety performance.

For the relationship between each category and the safety function, see the table below.

<<Categories relating to safety according to EN 954-1>>

Categories Basic safety principle Control system requirements Behavior in the event of a fault

B

Selection of components that Control in accordance with good Possible loss of safety function.
conform to relevant engineering practice.
standards.

Selection of components and Use of tried and tested components Possible loss of safety function,
basic safety principles. and proven safety principles. but with less probability of this
than with B

Selection of components and Cyclic testing. The test intervals Fault detected at each test.
basic safety principles. must be suited to the machine and
its applications.

Structure of the safety A single fault must not cause loss of Safety function ensured, except in
circuits. the safety function. the event of an accumulation of
This single fault must be detected if faults.

reasonably practicable.

Structure of the safety A single fault must not cause loss of Safety function always ensured.
circuits. the safety function.

This fault must be detected at or
before the next demand on the
safety function.

An accumulation of faults must not
cause loss of the safety function.

The three stopping methods described on the following pages were selected in accordance with IEC60204-1.
Stopping method 1 (Stop category 0): Stops the mechanical system by cutting off the power supply immediately.
Stopping method 2 (Stop category 1): First controls the mechanical system to stop it, and then cuts off the power supply.
Stopping method 3 (Stop category 2): First cut off the power supply, and then controls the mechanical system to stop it.

/\ Caution

For preventive maintenance, check at least once a year whether the power removal safety function
operates normally.

Mandatory

I-10
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Safety category1: EN954-1 category1, IEC/EN61508, SIL1
Stop category1: IEC/EN60204-1

Coast stop under the control of the MC in the main circuit

(1) An example of connection for operation in sink mode (common: CC)
« In this connection, the PWR terminal is not used. This connection falls under Stop Category 0 defined in
IEC/EN60204-1.

© © © ©
PO PA/+ PB PC/-
MCCBH vetr | U1 Motor
X —— ©
— os/L2 V/T20 M
—_—X - OT/L3 W/T3©
oY} )
mccB2 = X
©RO 81
400/200V Q@so
T4 transformer OTO
{400V class only)

Forward run signal
Reverse run signal
Reset

cP

sbumes Jnejeq

LJ
Control power supply
backup (Option)

b-contact of
overload relay

T Voltage signal:-10~+10V

>(a))

or current signal:4 (0)~20mA

T Voltage signal:0~10V
(@)

—

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

Symbols Description

B1 VF-PS1 inverter

MCCB1 Circuit breaker

MC1 Magnetic condactor

MCCB2 Circuit breaker for control transformer

T1 Control transformer 400/200V (For 400V class only)
CP Circuit protector

PB1 Push button switch (Run)

PB2 Push button switch (Stop/emergency stop)

Rs Control relay

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW
class and lower and 400V/75kW class and lower)

*2: To back up the inverter’s internal power supply that supplies control power, an external control power backup
device (CPS002Z - optional) is required. The optional control power backup device can be used with both 200V
and 400V classes.

*3: By default, the FL relay is set as a failure FL output relay.

I-11
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Safety category1:  EN954-1 category1, IEC/EN61508, SIL1
Stop category0: IEC/EN60204-1

Coast stop under the control of the MC in the main circuit

(2) An example of connection for operation in source mode (common: P24)
« In this connection, the PWR terminal is not used. This connection falls under Stop Category 0 defined in
IEC/EN60204-1.

MCCB1 MC1 AL U/T1O o poter
K —t— ©
[— - ©S/L2 VIT2Q IM
— OT/L3 W/T3Q
08 [L]®
MCCB2 = I
ORO 81
©
400/200V SO
T4 transformer OTO
(400V class only) F — Forward run signal

CcP —4 Reverse run signal

P Reset

» Preset speed 1
? Preset speed 2
? Preset speed 3

sbuyas ynejeq

LT
Control power supply
backup (Option)

b-contact of
overload relay

T Voltage signal:-10~+10V

>-(a)

Voltage signal:0~10V
or current signal:4 (0)~20mA

={a)

T 1-
Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

Symbols Description

B1 VF-PS1 inverter

MCCB1 Circuit breaker

MC1 Magnetic condactor

MCCB2 Circuit breaker for control transformer

T Control transformer 400/200V (For 400V class only)
CP Circuit protector

PB1 Push button switch (Run)

PB2 Push button switch (Stop/emergency stop)

Rs Control relay

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW
class and lower and 400V/75kW class and lower)

*2: To back up the inverter’s internal power supply that supplies control power, an external control power backup
device (CPS002Z - optional) is required. The optional control power backup device can be used with both 200V
and 400V classes.

*3: By default, the FL relay is set as a failure FL output relay.

1-12
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Safety category3: EN954-1 category3, IEC/EN61508, SIL2
Stop category0: IEC/EN60204-1

Coast stop under the control of PWR

(1) An example of connection for operation in sink mode (common: CC)

« In this connection, the PWR terminal is used to connect a safety device. The emergency stop circuit is
supervised by the external safety relay. This safety relay can be shared among several inverters.

« If the PWR terminal is turned off, the motor will coast and stop. This operation falls under Stop Category 0
defined in IEC/EN60204-1.

« The motor is prevented from restarting automatically before the PWR terminal is turned back on.

« When using the inverter to control the operation of a mechanical brake (for example, when using with a hoist or
crane), connect the cable from the output terminal of the safety relay to the brake control circuit.

MCCB1 Motor
—
—X IM
—x
L1 F1
2 = Pb2} )}
N “ESC
. U .
3Pb1( 4

Forward run signal [13] T23[ [a3] [v43]|

Reverse run signal
Reset

Preset speed 1
Preset speed 2
Preset speed 3
Common

sBues Jnejaq

[14] Toa] a4l Tvas]

@

From (a) -~

f Voltage signal:-10~+10V

J Voltage signal0~10v
g OF current signal:4 (0)~20mA

P

Ammeter or voltmeter  External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

Symbols Description

B1 VF-PS1 inverter

MCCB1 Circuit breaker

B2 Safety relay: XPS-AC (manufactured by Schneider Electric)
F1 Fuse

Pb1 Push button switch 2b contact (for emergency stop)

Pb2 Push button switch (for reset and start)

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW
class and lower and 400V/75kW class and lower)

*2: Supply voltage: AC/DC24V, AC48V, AC115V, AC230V

*3: If an emergency stop command is issued, the PWR terminal will be turned off to coast and stop the motor.

*4: Pb2 is used to reset/start the inverter after the power is turned on or in the event of an emergency stop.
ESC is used to set reset/start conditions for the external device.

*5: To connect a safety relay to the PWR terminal, use a coaxial cable RG174/U (MIL-C17) or KX3B (NFC93-550)
2.54 mm or more in outside diameter and 2 m or less in length. When using a shielded cable, ground it.

1-13
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Safety category3:  EN954-1 category3, IEC/EN61508, SIL2
Stop category0: IEC/EN60204-1

Coast stop under the control of PWR

(2) An example of connection for operation in source mode (common: P24)

« In this connection, the PWR terminal is used to connect a safety device. The emergency stop circuit is
supervised by the external safety relay. This safety relay can be shared among several inverters.

« If the PWR terminal is turned off, the motor will coast and stop. This operation falls under Stop Category 0
defined in IEC/EN60204-1.

* The motor is prevented from restarting automatically before the PWR terminal is turned back on.

« When using the inverter to control the operation of a mechanical brake (for example, when using with a hoist or
crane), connect the cable from the output terminal of the safety relay to the brake control circuit.

Forward run signal
$ Reverse run signal
Reset

Preset speed 1
Preset speed 2
Preset speed 3

a2 Ta1] il T2l
:

SBupies Ineja

[ [pel [ta] Too] Tae[ Tva4]]

= [
2 w
@
From (a) -~
(@)-< f Voltage signal:-10~+10V
T Voltage signal:0~10V/
=) or current signal:4 (0)~20mA
i
Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

Symbols Description
B1 VF-PS1 inverter
MCCB1 Circuit breaker
B2 Safety relay: XPS-AC (manufactured by Schneider Electric)
F1 Fuse
Pb1 Push button switch 2b contact (for emergency stop)
Pb2 Push button switch (for reset and start)

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW
class and lower and 400V/75kW class and lower)

*2: Supply voltage: AC/DC24V, AC48V, AC115V, AC230V

*3: If an emergency stop command is issued, the PWR terminal will be turned off to coast and stop the motor.

*4: Pb2 is used to reset/start the inverter after the power is turned on or in the event of an emergency stop.
ESC is used to set reset/start conditions for the external device.

*5: To connect a safety relay to the PWR terminal, use a coaxial cable RG174/U (MIL-C17) or KX3B (NFC93-550)
2.54 mm or more in outside diameter and 2 m or less in length. When using a shielded cable, ground it.

I-14
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Safety category3:  EN954-1 category3, IEC/EN61508, SIL2
Stop category1: IEC/EN60204-1

Deceleration stop under the control of PWR

(1) An example of connection for operation in sink mode (common: CC)

« In this connection, the PWR terminal is used to connect a safety device. The emergency stop circuit is
supervised by the external safety relay. This safety relay can be shared among several inverters.

« In the event of an emergency stop, the external safety relay issues a deceleration command to the inverter.
At this command, the motor slows down and stops. Then, the safety relay turns off the PWR terminal on
expiration of the time limit (max. 30 sec) set for the relay. This operation falls under Stop Category 1 defined in
IEC/EN60204-1.

« For this connection, the function of issuing the forward run command (2) needs to be assigned to the F terminal,
and the function of issuing the reverse run command (4) to the R terminal.

L1 F1
2 a9 PRl
*3
[a] [s1[[st1[le1] Tsteffsee] [1a]es] Js7ler[r7] [v+]
" Lel i
! K2
MCCB1 Motor ) =N !
—X 1 R EYY '
: K1 K3 -Q!
—_ 1 [2av 1 ]
118V R N- H
! |230v K2 1 2 1 P |
[ Tre] [sg] Tvi][v2]va]va]vs[[ia[24] [osles[re] [ves~vo1]
N (=) = —
Pb1 |- ESC | *4
4
Reset g
Presetspeed 1 | &
Presetspeed2 |
Preset speed 3 - 5
‘6
@
From (a) -~
(@) f Voltage signal:-10~+10V/
7 Voltage signal:0~10V
or current signal4 (0)~20mA
-(a)
i
Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)
Symbols Description
B1 VF-PS1 inverter
MCCB1 Circuit breaker
B2 Safety relay: XPS-ATE (manufactured by Schneider Electric)
F1 Fuse
Pb1 Push button switch 2b contact (for emergency stop)
Pb2 Push button switch (for reset and start)

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW
class and lower and 400V/75kW class and lower)

*2: Supply voltage: AC/DC24V, AC48V, AC115V, AC230V

*3: If an emergency stop command is issued, the PWR terminal will be turned off to coast and stop the motor.

*4: Pb2 is used to reset/start the inverter after the power is turned on or in the event of an emergency stop.
ESC is used to set reset/start conditions for the external device.

*5: If a deceleration time of more than 30 seconds is required, use a safety relay XPS-AV, which allows you to set the
deceleration time at a maximum of 300 seconds.

*6: To connect a safety relay to the PWR terminal, use a coaxial cable RG174/U (MIL-C17) or KX3B (NFC93-550)
2.54 mm or more in outside diameter and 2 m or less in length. When using a shielded cable, ground it.
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Safety category3:  EN954-1 category3, IEC/EN61508, SIL2
Stop category1: IEC/EN60204-1

Deceleration stop under the control of PWR

(2) An example of connection for operation in source mode (common: P24)

« In this connection, the PWR terminal is used to connect a safety device. The emergency stop circuit is
supervised by the external safety relay. This safety relay can be shared among several inverters.
In the event of an emergency stop, the external safety relay issues a deceleration command to the inverter.
At this command, the motor slows down and stops. Then, the safety relay turns off the PWR terminal on
expiration of the time limit (max. 30 sec) set for the relay. This operation falls under Stop Category 1 defined in
IEC/EN60204-1.
For this connection, the function of issuing the forward run command (2) needs to be assigned to the F terminal,

.

and the function of issuing the reverse run command (4) to the R terminal.

L1 F1

2 = =) (#) PETN -

3
© © O [sel[stif[et] [stofsoz] 1a]ea] Js7le]r7] [v+]
[ BesazE] PR '—l PR j‘@ .
.08
MCCB1 N . < pilt
— B -
—x =] E; Ki 1 K3 w e G
— K| Ka
K3 K2 1 Ka 1 o
K4,
[sa3] [vi][ve]va]va]vs[[ta[24] [oe[es[7e] [ves~ve1]
I —
Pb1 |- ESC | "4
*4
Reset 5
Preset speed 1 |£
Presetspeed2 |§
Preset speed 3. E
& =
@
From (a) --©Q @
f Voltage signal:-10~+10V/
T Voltage signal:0~10V'
=) or current signal:4 (0)~20mA
T+
Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)
Symbols Description
B1 VF-PS1 inverter
MCCB1 Circuit breaker
B2 Safety relay: XPS-ATE (manufactured by Schneider Electric)
F1 Fuse
Pb1 Push button switch 2b contact (for emergency stop)
Pb2 Push button switch (for reset and start)

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW
class and lower and 400V/75kW class and lower)

*2: Supply voltage: AC/DC24V, AC48V, AC115V, AC230V

*3: If an emergency stop command is issued, the PWR terminal will be turned off to coast and stop the motor.

*4: Pb2 is used to reset/start the inverter after the power is turned on or in the event of an emergency stop.
ESC is used to set reset/start conditions for the external device.

*5: If a deceleration time of more than 30 seconds is required, use a safety relay XPS-AV, which allows you to set the
deceleration time at a maximum of 300 seconds.

*6: To connect a safety relay to the PWR terminal, use a coaxial cable RG174/U (MIL-C17) or KX3B (NFC93-550)
2.54 mm or more in outside diameter and 2 m or less in length. When using a shielded cable, ground it.
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10. SelecWchs

@ Danger

0

Mandatory

« When using the inverter without the front cover, be sure to place the inverter unit inside a cabinet. If
they are used outside the cabinet, it may cause electric shock.

Be Grounded

« Be sure to ground every unit. If not, it may cause electric shock or fire on the occasion of failure,
short-circuit or electric leak.

10.1 Selection of wiring materials and devices
Wire size

Applicable Main circuit . Braking resistor/

Vgllftége err’wtor Inverter model Input terminal Output terminal D(CO tﬁgr:gf)al Brak?ng unit Earth cable

kW) R.S.T) U, V. W) P (optional) (*4)
AWG mm AWG mm AWG mm” | AWG [mm’[ AWG [mnm®

04 VFPS1-2004PL |14 5 4| 15 14| 15 [ 14 [15] 14 [25
0.75 VFPS1-2007PL |14 15 14 | 165 | 14 | 15 | 14 15| 14 |25
15 VFPS1-2015PL |14 5 | 15 12 [ 15 | 14 [15] 14 [25
22 VFPS1-2022PL |12 5 2| 15 10 [ 25 [ 14 [15] 14 [25
5.7 VFPS1-2037PL |10 2 10 2 8 6 | 14 [156] 12 | 4
55 VFPS1-2056PL |8 5 8 5 6 70 [ 14 [ 15 10 [ 6
7.5 VFPS1-2075PL |8 10 8 10 4 6 | 12 [25] 10 [ 10

200y [0 VFPS12110PM |4 16 4 16 3 16 [ 10 [ 4 [ 10 [16

200V f15 VFPS1-2150PM | 4 % 2 % 1 % | 8 [ 6 10 [16
185 VFPS1-2185PM | 3 25 3 25 | 3 | 8 [10] 8 |16
2 VEPS1-2220PM | 2 25 2 25 [ 20 [ 35 | 6 [16 [ 8 |16
30 VEPS1-2300PM | _2/0 50 20 | 50 | 40 | 70 | 4 [ 25| 6 |2
37 VEPS1-2370PM | 3/0 70 30 | 70 [250MCM| 95 | 3 [ 35| 6 |3
45 VFPS1-2450PM | 4/0 70 | 40 | 70 [300MCM| 95 | 2 [50 | 6 |35
55 VFPS1-2550P | 3/0x2 | 70x2 | 3/0x2 | 120 | 4/0x2 | 95x2 | 10 | 50 | 10 | 70
75 VFPS1-2750P | 4/0x2 | 95x2 | 4/0x2 | 702 | 3/0x2 | 95x2 | 10 |35x2| 10 | 95
50 VFPS1-2900P | 250MCM2| 120%2 [250MCMx2| 952 |300MCMw2| 120%2 | 1/0_[50%2] 1/0_| 120
0.75 VFPS1-4007PL | 14 15 4 | 15 | 14 [ 15 | 14 [15 [ 14 |25
15 VFPS1-4015PL |14 5 7| 15 14 [ 15 | 14 [15] 14 [25
22 VFPS1-4022PL |14 15 7| 15 14 [ 15 | 14 [15] 14 [25
3.7 VFPS1-4037PL |12 15 2| 15 10 [ 25 [ 14 [15] 14 [25
55 VFPST1-4065PL |10 25 10| 25 8 4 [ 14 [15 ] 12 [25
7.5 VFPS1-4075PL |10 4 10 4 8 6 [ 14 15[ 12 | 4
ik VFPS1-4110PL |8 3 8 3 6 10 | 14 [15] 10 [ 6
15 VFPS1-4150PL | 6 10 6 10 4 16 | 12 {25 10 |10
185 VFPS1-4185PL | 6 10 6 10 4 16 | 10 [ 25 10 [0
22 VFPS1-4220PL | 6 10 6 10 4 16 [ 10 [ 4 [ 10 [ 8
30 VFPS1-4300PL |4 16 2 16 2 % | 8 [ 6 10 [16
37 VFPS1-4370PL |3 % 3 % 1 3 | 8 [10] 8 |16
45 VFPS1-4450PL | 1 35 1 3 | 20 | 50 | 6 [ 16| 8 |16

a00v |28 VFPS1-4550PL | 1/0 50 70 | 50 | 30 | 70 | 6 |16 | 6 |25

400V 175 VFPS1-4750PL | 3/0 70 30 | 70 [250MCM| 95 | 3 |35 | 6 |35
90 VFPS1-4900PC | 1/0x2 | 70x2 | 1/0x2 | 95 | 1/0x2 | 95x2 | 1/0 | 35 | 2 | 70
110 VFPST-4110KPC | 2/0x2 | 95x2 | 2/0x2 | 120 | 2/0x2 | 95x2 | 10 | 35 | 2 | 95
132 VFPST-4132KPC | 4/0x2 | 95x2 | 4/0x2 | 70x2 | 4/0x2 | 120x2| 10 | 50 | 1 | 95
160 VFPST-4160KPC |250MCM2| 1202 |250MCMx2| 96x2 | 4/0x2 | 120x2 | 4/0 | 70 | 1| 120
220 VFPST1-4220KPC |350MCMx2] 1502 |350MCIx2] 1502 |350MCWk2| 160x2 | 40 | 95 | 2/0 | 150
250 VFPS1-4250KPC |250MCM 3] 1502 |250MCx3] 150%2 | 4/0x3 | 185%2 [300MCM]| 150 | _2/0 | 150
280 VFPS1-4280KPC |300MCWx3] 1503 [300MCNx3] 1203 |300MCMx3] 150x3 [300MCM] 150 | 30 _[120x2
315 VFPST-4315KPC |350MCMx3] 1503 |350MCWx3] 1503 | 350MCMx3| 150x3 [300MCM] 150 | 30 [120x2
400 VFPS1-4400KPC [ssomones| "0 Jasomoned| 120x4 |soomch3| TORE lnonicii|150x2) 410 |150x2
500 vrpst-4sookpe | WIEI | 1052 lsooncied| 1854 |soomones | 122 [auowcine2]150x2| 250MCM [150<2
630 veps1-4630kPC | SHCN | P02 [soomches| 185x5 [saocnea| TP [saowcmea1s0x2] ssomcm |resx2

(*1): The recommended cable size is that of the cable (e.g. 600V cl

ass, HIV cable) with continuous maximum permissible temperature of 75°C. T

he

ambient temperature is assumed to be 50°C or below for 200V-45kW or less models and 400V-75kW or less models, or 50°C for 200V-55kW or

more models and 400V-90kW or more models. (The interconnect cable length is assumed to be 30m or less.)
(*2): For the control circuit, use shielded wires whose size (cross-section) is 0.75 mm? or more.
(*3): For the earth cable, use wires larger than the specified ones in size (cross-section).
(*4): Recommended wire size for an optional braking resistor. Refer to 5.19 for use of external braking resistor.
(*5): The recommended cable is 600V class HIV cable with permissible temperature of 90°C. .
(*6): The number refers to a cable composition. For example, in the case of “120x2x2": 120x2x 22— Number of cables connected in parallel on the terminal board
Number of cables connected to each terminal board
Wire size 120mm?
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H Selection of wiring equipment

No-fuse breaker Magnetic contactor
(MCCB) (MC)

Voltage | Applicable Input current[A] Without With Without With
Inverter model Reactor Reactor Reactor Reactor

class | motor [kW] - -
Without With Rated current |Rated current Operation! Operation!
Reactor Reactor A A current [A] current [A]

AC-1 AC-1

0.4 VFPS1-2004PL 3.5 2.1 5 5 25 25

0.75 VFPS1-2007PL 6.1 3.2 10 5 25 25

1.5 VFPS1-2015PL 1.5 6.4 15 10 25 25

22 VFPS1-2022PL 15 9.3 20 15 25 25

3.7 VFPS1-2037PL 26.0 15.5 30 30 32 25

55 VFPS1-2055PL 35 22.5 50 40 40 25

75 VFPS1-2075PL 45 34.5 60 40 50 40

11 VFPS1-2110PM - 53.5 - 75 - 80

200V

cass 15 VFPS1-2150PM - 72 - 100 - 80

18.5 VFPS1-2185PM - 77 - 100 - 80

22 VFPS1-2220PM - 88 - 125 - 125

30 VFPS1-2300PM - 125 - 150 - 125

37 VFPS1-2370PM - 140 - 175 - 250

45 VFPS1-2450PM - 165 - 200 - 250

55 VFPS1-2550P - 200 - 250 - 275

75 VFPS1-2750P - 270 - 350 - 350

90 VFPS1-2900P - 336 - 500 - 500

0.75 VFPS1-4007PL 3.7 2.1 5 4 25 25

1.5 VFPS1-4015PL 5.8 3.8 10 6.3 25 25

22 VFPS1-4022PL 8.2 5.7 14 10 25 25

3.7 VFPS1-4037PL 14.0 8.7 18 14 25 25

55 VFPS1-4055PL 20.5 12.7 32 25 25 25

75 VFPS1-4075PL 27 16.3 32 25 32 25

11 VFPS1-4110PL 365 21.5 50 30 40 32

15 VFPS1-4150PL 48 33.5 60 40 50 40

18.5 VFPS1-4185PL - 455 - 60 - 50

22 VFPS1-4220PL - 50 - 60 - 50

30 VFPS1-4300PL - 66 - 100 - 80

37 VFPS1-4370PL - 84 - 100 - 125

400V 45 VFPS1-4450PL - 105 - 125 - 125

class 55 VFPS1-4550PL - 120 - 150 - 125

75 VFPS1-4750PL - 165 - 200 - 250

90 VFPS1-4900PC - 170 - 200 - 250

110 VFPS1-4110KPC - 200 - 250 - 275

132 VFPS1-4132KPC - 240 - 300 - 315

160 VFPS1-4160KPC - 290 - 350 - 350

220 VFPS1-4220KPC - 395 - 500 - 500

250 VFPS1-4250KPC - 444 - 700 - 700

280 VFPS1-4280KPC - 495 - 700 - 700

315 VFPS1-4315KPC - 555 - 700 - 1000

400 VFPS1-4400KPC - 709 - 1000 - 1000

500 VFPS1-4500KPC - 876 - 1200 - 1600

630 VFPS1-4630KPC - 1091 - 1600 1600

(*1): Selections for use of the Toshiba 4-pole standard motor with power supply voltage of 200V/400V-50Hz.

(*2): Choose the MCCB according to the power supply capacity.
For comply with UL and CSA standard, use the fuse certified by UL and CSA.

(*3): When using on the motor side during commercial-power supply operation, choose the MC with class AC-3 rated current for
the motor rated current.

(*4): Attach surge killers to the magnetic contactor and exciting coil of the relay.

(*5): In the case the magnetic contactor (MC) with 2a-type auxiliary contacts is used for the control circuit, raise the reliability of
the contact by using 2a-type contacts in parallel connection.

(*6): For 200V/55kW model and larger and 400V/90kW model and larger, be sure to install a DC reactor.
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10.2

Installation of a magnetic contactor

If using the inverter without installing a magnetic contactor (MC) in the primary circuit, use an MCCB (with a power
cutoff device) to open the primary circuit when the inverter protective circuit is activated.

If using a braking resistor or braking resistor unit, install a magnetic contactor (MC) or no-fuse breaker with a power
cutoff device to the power supply of the inverter, so that the power circuit opens when the failure detection relay (FL) in
the inverter or the external overload relay is activated.

H Magnetic contactor in the primary circuit

To detach the inverter from the power supply in any of the following cases, insert a magnetic contactor (primary-side
magnetic contactor) between the inverter and the power supply.

(1) If the motor overload relay is tripped

(2) If the protective detector (FL) built into the inverter is activated

(3) Inthe event of a power failure (for prevention of auto-restart)

(4) If the resistor protective relay is tripped when a braking resistor or braking resistor unit is used

When using the inverter with no magnetic contactor (MC) on the primary side, install a no-fuse breaker with a voltage
tripping coil instead of an MC and adjust the no-fuse breaker so that it will be tripped if the protective relay referred to
above is activated. To detect a power failure, use an undervoltage relay or the like.

MCCB MC
—_—X_—o_—C

Power supply ——X_—o_—
—_—_— _—C

Operation preparation
Forward

Reverse

Example of connection of a magnetic contactor in the primary circuit
Note on wiring
«  When frequently switching between start and stop, do not use the magnetic contactor on the primary side as an
on-off switch for the inverter.
Instead, stop and start the inverter by using terminals F and CC (forward run) or R and CC (reverse run).
« Be sure to attach a surge killer to the exciting coil of the magnetic contactor (MC).

H Magnetic contactor in the secondary circuit

10.3

A magnetic contactor may be installed on the secondary side to switch controlled motors or supply commercial power
to the load when the inverter is out of operation.

Note on wiring

« Be sure to interlock the magnetic contactor on the secondary side with the power supply to prevent commercial
power from being applied to the inverter output terminals.

« When installing a magnetic contactor (MC) between the inverter and the motor, avoid turning the magnetic
contactor on or off during operation. Turning the magnetic contactor on or off during operation causes a current to
rush into the inverter which could lead to malfunction.

Installation of an overload relay

1) The VF-PS1 inverter has an electronic-thermal overload protective function.
In the following cases, however, an overload relay suitable for the adjustment of the motor electronic thermal
protection level (£ H - ) or appropriate to the motor used should be installed between the inverter and the motor.
« When using a motor with a current rating different to that of the corresponding Toshiba general-purpose motor
* When operating a single motor with an output smaller than that of the applicable standard motor.
When operating multiple motors at a time, be sure to install an overload relay for each individual motor.

2) When using the VF-PS1 inverter to operate a constant-torque motor, such as the Toshiba VF motor, adjust the
protection characteristic of the electronic thermal protection unit (&L /7) to the VF motor use.

3) Itis recommended to use a motor with a thermal relay embedded in the motor coil to give sufficient protection to
the motor, especially when it runs in a low-speed range.
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10.4 Application and functions of options

Separate type options shown below are prepared for the inverter VF-PS1
@ E()E?C'f)a ctor (4) Braking unit
(200kW models and larger)

(4) Braking resistor
No-fuse (3) EMC filter for CE
breaker Magnetic compliance

Power supply (MCCB)  contactor

C)

(D=

motor

(5) Motor end surge voltage
suppression filter (for 400V
models only)

(1) Input AC reactor
(ACL)

(6) Control power supply
backup option

Sorts of separate-type options

No. Option name Function, purpose.
Input AC reactor To be used for improvement of input power-factor of the inverter power source, for reducing
(ACL) higher harmonic or suppressing external surge. The input reactor can be installed when the

power capacity is 500 kVA or more and it is 10 times or more as high as the inverter capacity
or there are some source distorted wave generation such as a thyristor, etc. and a high
capacity inverter connected with the same distribution system.

Effect
Type of Harmonic_suppression
reactor E’ower-factor 200V, 3.7kW Other External surge
improvement S suppression
or less combination
Input AC Effective Effective Effective Effective
DC reactor(DCL) reactor
DC reactor Very effective] Effective Very effective Not effective

The DC reactor is superior to the input AC reactor in power-factor improvement. For the
inverter system that is required to be high reliable, it is recommended to use the input AC
@ reactor that effectually suppresses external surge together with the DC reactor.
200V/11 to 45kW models and 400V/18.5 to 75kW models come with a built-in DC rector as
standard equipment.
* If you are using a 200V/55kW model or larger or a 400V/90kW model or larger, be sure to
connect a DC reactor. (No DC reactor is required when the inverter is powered from a DC

power supply.)
EMC Directive If EMC filter is installed in proper connection, the inverter has consistency with EMC
10 @) compliant noise commands. 200V/0.4kW to 200V/7.5kW models and 400V/0.75 to 400V/630kW models come
reduction filter standard with built-in noise filters. The effectiveness of the built-in filter can, however, be
(EMF3-*****) increased by adding an EMC filter.
Braking resistor To be used to shorten deceleration time for the reason of frequently operated quick
“) Braking unit deceleration and suspension or high inertia load. This increases consumption of regenerative
energy in dynamic braking.
For 250kW more inverter, it requires the braking unit.
Motor end surge voltage | In a system in which 400 V class general motor is driven by a voltage PWM type inverter
suppression filter using a high-speed switching device (IGBT, etc.), surge voltage depending on cable constant
(for 400 V models only) | may cause deterioration in insulation of motor winding. Take measures against surge voltage
®) such as use of insulation-reinforced motor, installation of AC reactor, surge voltage

suppression filter, sine wave filter and so on in the inverter's output side.
Note) Set the carrier frequency to 4.0~8.0kHz or larger when sine wave filter is used.

Control power supply The VF-PS1 supplies control power from the main circuit power supply in it. The optional
backup option backup unit is designed to supply control power in the event the main circuit power supply
shuts down.

The optional backup unit can be used with both 200V and 400V models.
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No.

Option name

Function, purpose.

LED Remote Keypad
option
(with parameter copy

Extention operation panel unit with parameter copy function. Includes LED display,
RUN/STOP key, UP/DOWN key, MODE key, ENT key, EASY key, and COPY MODE key.
(When using this unit, set as follows: F 5 {1 5 (common serial transmission waiting time) =

0 function) .00 (default setting). Use communication cable No. 13 to connect to the inverter.
Panel type: RKP002Z
Cable type: CAB0011, CAB0011 (1m), CAB0013 (3m), CAB0015 (5m)
LCD Remote Keypad This LCD operation panel unit can be installed to the inverter unit. Includes LCD display, RUN
option key, STOP/RESET key, job dial, ESC key, FWD/REV key and F1 to F4 key.
(8) Special cable is needed to connect the inverter and LCD panel.
Panel type: RKP004Z
LCD cable type: CAB0071 (1m), CAB0073 (3m), CAB0075 (5m), CAB00710 (10m)
RS485/USB More than one inverter can be controlled with a personal computer and so on if this unit is
communication used for connection between inverters and personal computer.
converter unit « Computer link: Since this unit makes it possible to connect inverters with higher-class
(for communication with computer, FA computer, etc., a data communication network can be
(9) | multiple inverters) constructed among multiple inverters.

« Communication among inverters: For the purpose of proportional operation of multiple
inverters, a frequency data communication network can
be constructed among multiple inverters.

Unit type: USB001Z

Communication cable

For RS485/USB communication (between inverter and RS485/USB communication
conversion unit)
Cable type: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m)

Operation panel

A frequency meter, frequency setup device, RUN/STOP (forward, reverse) switch are built in

this operation panel. (Model: CBVR-7B1)
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Selection table of separate-type options (1/2)

Applicable Dynamic
Voltage pr?\otor Inverter EMC filter DC reactor brake drive circuit| Control power
class (kW] model *1) (DCL) (GTR7) supply backup
(2)

0.4 VFPS1-2004PL Built-in Option Built-in Option

0.75 VFPS1-2007PL Built-in Option Built-in Option

5 VFPS1-2015PL Built:in Option Built-in Option

22 VFPS1-2022PL Built-in Option Built-in Option

3.7 VFPS1-2037PL Built-in Option Built-in Option

5.5 VFPS1-2055PL Built-in Option Built-in Option

75 VFPS1-2075PL Built-in Option Built-in Option

T VFPS1-2110PM Option Built-in Built-in Option

15 VFPS1-2150PM Option Built-in Built-in Option

200V class 18.5 VFPS1-2185PM Opt!on Bu!lt-!n Bu!lt-!n Opt!on

22 VFPS1-2220PM Option Built-in Built-in Option

30 VFPS1-2300PM Option Built-in Built-in Option

37 VFPS1-2370PM Option Built-in Built-in Option

45 VFPS1-2450PM Option Built-in Built-in Option

55 VFPS1-2550P Option Attached as Built-in Option
standard

75 VFPS1-2750P Option Attached as Built-in Option
standard

% VFPS1-2900P Option Attached as Built-in Option
standard

0.75 VFPS1-4007PL Built-in Option Built-in Option

1.5 VFPS1-4015PL Built-in Option Built-in Option

2.2 VFPS1-4022PL Built-in Option i Option

3.7 VFPS1-4037PL Built-in Option Option

55 VFPS1-4055PL Built-in Option Built-in Option

75 VFPS1-4075PL Built:in Option Built-in Option

(i VFPS1-4110PL Built:in Option Built-in Option

15 VFPS1-4150PL Built-in Option Built-in Option

185 VFPS1-4185PL Built-in Built-in Built-in Option

22 VFPS1-4220PL Built:in Built-in Built-in Option

30 VFPS1-4300PL Built-in Built:in Built-in Option

37 VFPS1-4370PL Built-in Built-in Builtin Option

45 VFPS1-4450PL Built-in Built-in Built-in Option

55 VFPS1-4550PL Built-in Built-in Built-in Option

75 VFPS1-4750PL Built-in Built-in Built-in Option

90 VFPS1-4900PC Built-in Altached as Built-in Option
standard

400V class |10 VFPS1-4110KPC Built-in A:g%eadr;s Built-in Option

132 VFPS1-4132KPC Built-in Altached as Built-in Option
standard

160 VFPS1-4160KPC Built-in Altached as Built-in Option
standard

220 VFPS1-4220KPC Built-in Altached as Built-in Option
standard

250 VFPS1-4250KPC Built-in Altached as Option Option
standard

280 VFPS1-4280KPC Built-in Altached as Option Option
standard

315 VFPS1-4315KPC Built-in Altached as Option Option
standard

400 VFPS1-4400KPC Built-in Attached as Option Option
standard

500 VFPS1-4500KPC Built-in Altached as Option Option
standard

630 VFPS1-4630KPC Built-in Altached as Option Option
standard

(*1): For the types and effects of EMC filters, refer to section 9.1.
(*2): An optional braking resistor is required for every model of any capacity (see Selection table of separate-type options (2/2)).
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Selection table of separate-type options (2/2)

X Motor end
Appli : : Control
Voltage| -cable Inverter InputtAC DCé%aLCtor EMC |D”?dd!ve Braking resistor | Surgevoltage | oo 00
class | motor model re:&or ( 3 ) corgp '?n I}Cﬁlse (*1) SUP??SS'OH supply
kW] (ACL) (*6) reduction filter (I*f)r backup
04 VFPS1-2004PL
075 VEPST2007PL PFL-20058 DCL-2007 PBR-2007
15 VFPS1-2015PL
= VFPS 30530L PFL-2011S DCL-2022 Builtin PBR-2002
3.7 VFPS1-2037PL PFL-20185 DCL-2037 PBR-2037
55 VFPS1-2055PL PFL-20255 DCL-2055 PBR3-2055
75 VFPS1-2075PL DCL-2110 PBR3-2075
11 VFPS1-2110PM PFL-2050S PBR3-2110
200v EMF3-4074E
class (12 VEPS1-2150PM PBR3-2150 B
185 VFPS1-2185PM PFL-2100S EME3-4090F
22 VFPS1-2220PM Built in PBR3.2220
30 VFPS1-2300PM PFL2150S
37 VFPS1-2370PM EMF3-4180H
45 VFPS1-2450PM PFL-2200S PBR-222W002
55 VFPS1-2550P PFL-2300S
75 VFPS1-2750P PFL-2400S Agf’acr:’;;:s EMF3-43001 DGP60OW-B1
90 VFPS1-2900P PFL-2600S EMF3-4600 [DGP60OW-C1]
075 VFPS1-4007PL DCL-2007
15 VFPS1-4015PL PEL4012S ('5) PBR-2007 MSF-40152
22 VFPS1-4022PL DCL-2022 VISF4037Z
3.7 VFPS1-4037PL ('5) PBR-4037
55 VFPS1-4055PL PBR3-4055
75 VFPS1-4075PL PFL-4025S DCL-4110 PBR3-4075 MSF-40752
11 VFPS1-4110PL PBR3-4110
15 VFPS1-4150PL DCL-4220 PBR3.4150 MSF-41502
185 VFPS1-4185PL PFL-40508
MSF-4220Z CPS002Z
22 VFPS1-4220PL
PBR3-4220
30 VFPS1-4300PL MSF43702
37 VFPS1-4370PL PFL-4100S Built in
45 VEPS1-4450PL PBR-417W008 MSF-4550Z
55 VFPS1-4550PL PFLA150S
75 VFPS1-4750PL MSF-4750Z
90 VFPS1-4900PC
o VEPSI A TIORPE PFL-4300S MSL-4215T
400V Builtin DGPGOOW-B2
) }
class (132 VFPS1-4132KPC PEL.4400S [DGPG0OW-C2] MSL4314T
160 VFPS1-4160KPC
DGP60OW-B3
220 VFPS1-4220KPC PFL-4600S [DGPGOOW-03] MSL4481T
250 VFPS1-4250KPC PB7-4200K("2)
280 VFPS1-4280KPC DGPGOOW-B4
Attached as
315 VFPS1-4315KPC standard [DGP600W-C4]
PFL-4800S PB7-4400K("2)
DGP600W-B3 MSL-4759T
400 VFPS1-4400KPC x2(parallel)
[DGP6OOW-C3
x2(parallel)]
PFL-4450S PB7-4400K("2)
500 VFPS1-4500kPC x2(parallel) DGP600W-B4
x2(parallel) MSL-41188T
630 VFPS1-4630KPC N [DGPBOOW-C4
(paraliel) x2(parallel)]

(*1): Model in square brackets is fitted with top cover.

(*2): To use a 400V/250kW inverter or larger in combination with an external braking resistor (DGP600 series), a braking unit (PB7) with a built-in braking
resistor drive circuit is also needed.

(*3): The options are selected based on the premise that 600V HIV insulated wires (continuous allowable temperature: 75°C) are used.

(*4): Each MSF-****Z model is composed of a reactor, a resistor and a capacitor, and as a guide, use a cable 300m or less in length to connect the inverter
to the motor.
Each MSL-****T model is an output-dedicated surge suppression reactor, and as a guide, use a cable 100m or less in length (or 50m or less for a
shielded cable) to connect the inverter to the motor, although allowable cable lengths vary according to the input voltage.)

(*5): These reactors are usable for each of 200V class and 400V class.

(*6): Be sure to connect DC reactor to 200V-55kW or more or 400V-90kW or more inverter. (Not necessary for DC power input.)
When a 200V-55kW or more inverter or 400V-90 to 280kW inverter is replaced with new one, the reactor (model: DCL-****) used with the current
inverter can be used as-is with the new inverter. In such cases, therefore, you do not need to purchase any reactors in this table.
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10.5

Optional internal devices

Here are the internal devices optionally available. There are two types of optional devices: Add-on type and Plug-in

type.

H Table of optional devices

: ) Type of
Option name Function, purpose Model R X
installation
- (1) Expénélon 1/0 card1 A ETB003Z Add-on
2w § (Logic input/output + PTC input) .
2 £ = - Used to extend input and output
& E 2 [ (2)Expansion I/O card2 .
255 K X terminals.
o= F (Function of the above optional card 1 ETB004Z Add-on
+ Analogue input/output + Pulse input)
Used to connect to a CC-Link
(3) CC-Link communication card CCL001Z Add-on
network for control.
Used to connect to a DeviceNet
(4) DeviceNet communication card DEV002Z Add-on
5 network for control.
B Used to connect to a PROFIBUS-
2 (5) PROFIBUS-DP communication card PDP002Z Add-on
2 DP network for control.
c
o Used to connect to a LonW.
= | (6) LonWorks communication card ONVVORKS LIU006Z Add-on
o network for control.
c
2 Used to connect to a BAC net
E (7) BAC net communication card BCN001Z Add-on
8 network for control.
Used to connect to a Metasys N2
(8) Metasys N2 communication card 4 MTS001Z Add-on
network for control.
Used to connect to a APOGEE FLN
(9) APOGEE FLN communication card APG001Z Add-on
network for control.
10) PG feedback
g |(10) PG feedbad VEC004Z | Plug-in
2 (Push-pull 12V) Used foi " Ise train rat
sed to issue motor pulse train rate
£ [ (11)PG feedback P ,
2 commands or used for sensor VEC005Z Plug-in
5 (Push-pull 15V)
< (12) PG feedback vector control.
) eecbac VEC007Z | Plug
ug-in
(RS422-5V) 9

H Functions of Add-on type options

(1) Expansion I/O card1 (Logic input/output + PTC input)

Function

Description

Multifunction programmable contact
input (4 points)

No-voltage contact input (24Vdc-5mA or less)
Sink logic input (at a common voltage of 24V)
ON: Less than 10Vdc ON: 11Vdc or more

OFF: 16Vdc or more OFF: Less than 5Vdc

Source logic input

Multifunction programmable open
collector output (2 points)

Driving current: Max. 50mA when an external power source is used
Max. 20mA when the internal power source is used
Driving voltage: 12V (min) to 30V (max)

Multifunction programmable relay
contact output

1C contact configuration
250Vac-2A (cos¢=1), 250Vac-1A (cos¢$=0.4), 30Vdc-1A

External thermal trip input

Resistance between TH+ and TH-
Error: Approx. 70Q or less or approx. 3kQ or more
Recovery from error: Approx. 1.6kQ

24V power output

24Vdc - 60mA max

-10V power output

-10Vdc -10mA

Contact input common terminal

Common terminals for contact input

J-8
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(2) Expansion I/O card2 (Function of optional card 1 + Analogue input/output + Pulse input)

Function

Description

Multifunction programmable contact
input (4 points)

No-voltage contact input (24Vdc-5mA or less)
Sink logic input (at a common voltage of 24V)
ON: Less than 10Vdc ON: 11Vdc or more

OFF: 16Vdc or more OFF: Less than 5Vdc

Source logic input

Multifunction programmable open
collector output (2 points)

Driving current: Max. 50mA when an external power source is used
Max. 20mA when the internal power source is used
Driving voltage: 12V (min) to 30V (max)

Multifunction programmable relay
contact output

1C contact configuration
250Vac-2A (cos$=1), 250Vac-1A (cos$=0.4), 30Vdc-1A

Differential current input

Current input: 20mA or less
Voltage input: Differential voltages 5V or less, -10V or more, +10V or less

Analog input

Current input: 20mA or less
Voltage input: OV to 10V

Monitor output

Voltage output: -10V to 10V, 0V to 10V
Current output: OmA to 20mA

Pulse train input

Input pulse specifications
Voltage: Max. 5V Current: Max. 15mA
Duty: 50+10%

Frequency: Max. 30kHz

External thermal trip input

Resistance between TH+ and TH-
Error: Approx. 70Q or less or approx. 3kQ or more
Recovery from error: Approx. 1.6kQ

24V power output 24Vdc - 60mA max

-10V power output -10Vdc -10mA

Contact input common terminal

Common terminals for contact input

B Functions of Plug-in type options

PG feedback (10) (11) PG feedback (12)
Model VEC004Z, VEC005Z VEC007Z
Sensor vector Speed control operation:  Zero-speed - 120% torque
control Speed control range: 1:1000 (1000ppr PG)
operation
PG method Complementary method, open collector method Line drive method
PG cable length | Max. 100m (complementary method) Max. 30m
PG supply VEC004Z: 12V-160mA 5V-160mA
power VECO005Z: 15V-150mA
Maximum pulse | 300kHz or less
input frequency | * If a two-phase open collector is used, a study needs to be made to determine the derating factor. For
details, refer to the operating manual for the optional device.
Pulse duty: 50£10%
Pulse input 12Vdc~24Vdc Line driver (LTC485 or equivalent)
voltage
Recommended | Manufacturer: Sumtak Corporation Manufacturer: Sumtak Corporation
encoder Model: IRS360 series Model: IRS320 series
Supply voltage: 10.8 to 26.4V Supply voltage: 5V
Output method: Complementary output Output method: Line driver method
Wiring of Cable type: Twisted-pair shielded cable
encoder Conductor resistance: Conductor resistance (Q/m) x cable length (m) x 2 x current consumption (A) < Vp
V)
Vp (V): 1.0V (VEC004Z, VEC005Z, 0.3V (VEC0072)
Applicable cable: 0.2 to 0.75mm?
*\When a power cable 0.2 mm? in cross sectional area is used, the encoder cable length should be:
Max. 30m (VEC004Z, VEC005Z or
Max. 10m (VECO007Z)
Recommended cable: Kuramo Electric KVC-36SB, Furukawa Electric ROVV-SB
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H How to install

Add-on type devices and insertion type devices are installed in different ways. Install them correctly, as shown in the
figures below.

Plug-in type

Add-on type

Up to two Add-on type devices and one Plug-in type
device can be installed at the same time. Note,

however, that two identical optional devices and two
identical optional communication devices cannot be
connected and used.

Depending on the capacity, the installation of an Add-on type device may increase the depth of the inverter.

200V 0.4~45kW
400V 0.75~37kW

400V 45~75kW

200V 55~90kW
400V 90~630kW

Note: The inverters of these capacities
come equipped with an Add-on
type option case as standard.
When installing an optional
Add-on type device, remove the

case.

—— T
= =
i Las]
— /o o >
= =
290 ‘ 290 19 ‘ 290
= =
o
370 ‘ 370 .30 |
Standard type Standard type Standard type
+ +
one Add-on two Add-on
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10.6

Connection of a DC power supply and other electric units

Besides a three-phase commercial power supply, a single-phase 200V power supply (5.5kW or less) and a DC power
supply can be connected to the VFPS1 inverter.
When connecting each of these units, keep in mind the points described in the following sections.

10.6.1 Connection of a single-phase 200V _power supply

The table below shows which model to select when operating a three-phase induction motor, using a single-phase
200V power supply (200-240V, 50/60Hz).

Input power Applicable motor (kW) Inverter type
Single phase 0.4 VFPS1-2007PL
200~240V 0.75 VFPS1-2015PL
50/60Hz 1.5 VFPS1-2022PL
2.2 VFPS1-2037PL
3.7 VFPS1-2055PL
55 VFPS1-2075PL

Note: Set the parameter F & [1 & to {I (input phase failure detection mode selection: disabled).

10.6.2 When using the inverter along with a DC power supply

Keep the following in mind when connecting a DC power supply to the VFPS1 (PA/+ and PC/- terminals).

Note 1: An optional initial charger (MCR-2550) is needed for middle- and large-capacity models.

Note 2: An inverter cooling fan is needed for large-capacity models.
Note 3: A DC reactor does not need to be connected to the inverter.

= For details about use in combination with a DC power supply, refer to the instruction manual (E6581432) specified
in section 6.36.

Ch t ti f
Voltage class Inverter model Initial charger (optional) a.nge © connection o DC reactor
cooling fan power supply
VFPS1-2004PL~
N i N i N i
VEPS1-2150PM o required o required o required
200V cl VFPS1-2185PM- MCR-2550x%1 N ired N ired
- o require o require
class VFPS1-2550P q 9
VFPS1-2750P,
MCR-2 2 llel Requi N i
VEPS1-2900P CR-2550x2 (parallel) equired o required
VFPS1-4007PL~
N i N i N i
VEPS1-4185PL o required o required o required
VFPS1-4220PL~
MCR-2 1 N i N i
VEPS1-4110KPC CR-2550x% o required o required
VFPS1-4132KPC ~
MCR-2550%2 (parallel Required No required
400V class VFPS1-4220KPC (parallel) q q
VFPS1-4250KPC~
MCR-2 llel Requi N i
VEPS1-4315KPC CR-2550x3 (parallel) equired o required
VFPS1-4400KPC MCR-2550x4 (parallel) Required No required
VFPS1-4500KPC MCR-2550x5 (parallel) Required No required
VFPS1-4630KPC MCR-2550%6 (parallel) Required No required

Note: Set the parameter F & [} & to {I (input phase failure detection mode selection: disabled).




E6581386

TOSHIBA

11

jndul as|nd paads-ybiy jeuondo:z|
jndul as|nd 4y |euondo:LL

Kouanbaly NMOQ/N:0L

(yndui yuauino/abeyjon) z|v euondo:e
(indur usno [enuaiayip) LIV [euondO:g
jndui uondo uolEdIUNWWO!

[ele] . . pajgesig z 1L UoNEDIUNWWOD G8YSY BlIM- | uonosas apow bBumas Aousnbai4| 000 Ao
ndul UOHEDIUNWWOD G8YSY BIIM-Z:G
(yndui uondo
ao71/a37 Buipnpour) pajgeus indu; [aued uopesadQ:y
(indur ebeyjon) x:¢
(yndui abejjon/syewonusiod) yS/Y:Z
(yndui yuaiino/abey|oA) [I/IA:L
ndul uondo uolEdIUNWWOD Y
ndul UOHEDIUNWWOD G8YSHBIIM-:E
g . . peidesia| 0 b Nt LOREOIUNLILID SBYEY Sk 22 uoyosles Spow puewwod| €000 | O]
ao1/a3 buipnjour) pajqeus ndul |sued uoneladQ: |
pa|qeus indul jeuiwa) :Q
dojs 1se0D:9
Joued uonesado uo uonesado pue Buyes Aousanbaid:g
s[eujulls} Jo suesw
v'g . . paigesia| o | fa 5_u_ﬂwﬁ_ﬂm_ﬂ_mmﬂwmmmcm_%_%ﬂ%ﬁ ﬁw\wooﬁ\_wmw_w%v Bumss uogouny opewoiny | 0v00 | k1K
juaLnd Jo sueaw Aq Bumes Aouanbaig:
abe}|on jJo sueaw Aq Bumes Aousnbal
pajqesig:0
| Bulun}-0JNE + |0J}UOD JOJOBA SSB|I0SUSS:Z
€S . ] e/e | pdjqesI] 0 L | Bulunj-ojne + 3s00q 8nbio} oReWOINY: | 1s00q @nbio} onewoINy | 1000 2NH
pajqesia:0
(Aluo uoneiajaooe Buunp) Bulaes onewony:z
'S . . e/ |p8|qesiq 0 L Buies onjewony:| | UOIEIS|8P/UONEISISIIE OJEWOY | 0000 ) IH
pajqesia:0
1S L N o/ - - Ll uoyouny KioysiH - HIH
{uopea o
souasey | YA onuoo | jonuod | Bumuni | Bumes | wnuuegjeueq) abuel Juswisnlpy uonoun4 co.Mo amL
WNd 10J09/ |Buunp sup| Hneya@ | hun Bumes ; ; . -
N unwwoy

SAIOOHOU|:- ‘OAIOBHT: ) J0SUSS U)IM JOJOSA/I0}09A SSO|10SUSE

[y/1] 1e1oweled oiseg |

si9)swesed

iqel "Li1

K-1



E6581386

TOSHIBA

0°0S ‘dM-

0°09 :NM- Uim Buipus Jaquinu [SpOW B UM JOUSAU| i€,

‘(088 0'009~10°0 :9buel Juswisnipe) "08s |0°Q 0} 18S 0] S8|qBUS 7 Jejeweled ay) buibuey) :z,
L) J0 9|qe} 8y} 88s < “Ajoedeo ay) uo Buipuadap Alea sanjea jneyaq |,

(joued
uofjesado UO 9|qeUD}MS 9SIOASI/PIEMIOL) UNJ BSIOADY:E
. (joued (uonelsado jsued uoneisado)
€L ° * paigeus 0 ML Co_ﬂm‘_wao uo a|qeyoums ®m5®>wt_u;_m>>‘_0u_v unJ plemiod:g UoIj09[8s unJ 8sJaAal/uni plemio 8000 - U.
unJ asianay:|
unJ psemio4:Q
[ . . pajgeus | 00 10°0/L°0 ZH 777~ 77| £ KAousnbay uonesado peadsjesaid| 200 L-5
ZL'S . . pajgeuz | 00 100/L°0 zH 7~ 7 7] 9 Aousnbay uopelado peads jesaid| €200 5-5
1K . . pajgeuz | 00 100/L°0 zH 77~ 7 7] G Aousnbayy uoyeledo peadsjesaid|  zz00 575
ZL’S . . pajgeus | 00 10°0/L°0 zH 71~ 7 71| v Aouenbayj uoyesado paads jesaid [ 1200 h-5
[ . . pajgeus | 00 10°0/L°0 zH 7/~ 7 7| € Aouanbayj uojesado paads jesaid [ 0200 £-5
ZL'S . . pajgeuz | 00 100/L°0 zH 7~ 7 7| ¢z Aousnbay uopelado peads jesaid| 6100 25
ZL’s . . pajgeus | 00 10°0/1L°0 zH 75~ 7 7| 1 Aouenbay uoneiado paads jesaid [ 8100 ' 25
K3 . . pajgeus | €. 10°0/L°0 ZH H 4~00 Kouenbay zuodndur jI/IA] ¥020 | 241 H
LS . . pajgeus | €. 10°0/L°0 ZH H 4~00 Kousnbay zjulod jndul pSdd | €120 [ 247H
[ . . pajgeus [N 2. 10/L°0 "09S 0009~1°0 | 8wy uoesaj@oed| 0100 J3F
[ . . pajgeus [N 2. 10/L°0 "09S 0009~1°0 | 8wy uonelaeddY [ 6000 J3H
0L°S . . pajgeus | 00 10°0/L°0 ZH 7/1~00 Kouanbay | oMo €100 7
0L°G . . pajgeus | €. 10°0/L°0 ZH H 4~00 Kouanbay ywiiseddn|  Z100 n
6°G . . pajgesia| 008 10°0/1°0 ZH0'005~0'0€ Kousnbay wnwixen| 1100 F]
. . /\099~0G:SSe0 A0 R
8 . . poigesIa| L« Lo/l AOSE~0G-SSEID AQQOZ | obeyjo fousnbaly sseg | 6070 7
8°G . . pajgesia] €. 10°0/L°0 ZH0'00S~0'S2 | Kouanbay eseg| 100 an
LS . . - pajgeus [N 1°0/L°0 %0°'0€~0"0 | 3s00q anbuo} [enueN [ 9100 qn
- - -/e Buines-ABious padoueApy:Ql
- - -/e Buines-ABiau3:6
- R - -8
- - /- |043U09 ¥oeqpas) Od:/
- . - |0JJU0d Nd:9
9°g . - -- | palgesig 0 L Bumes julod-G J/A:g UOI}08|8S BPOW [03U0D YA |  GLOO id
- R - “p
- - /e (paads) | |0J}UOD JOJOBA SSB|IOSUSS:E
- - -/® }s00q anb.o} onewoNy:zZ
. - -/~ aAIND asealoap abeyjop: |
. - - sols1sjoeleyd anbloy Juesuo):Q
(uones N
ERIVEIETEN] WA _o‘__\H_Moo _hnw_u.%%\w mcwﬂ_wwﬁ\s «N_WMMHMM_ _c”_%mw\, ﬂ%& abuel yuswysnlpy uonouny uoned TR
wnuwuy lunwwo)

SAIOOHOU|:- ‘DAY ) J0SUSS U)IM JOJOSA/I0}09A SSO|10SUSE

[y/2] 1e1oweled oiseq |

11

K-2



E6581386

TOSHIBA

11

(A9'€ "xoiddy yDD pue WY usamiag) (A9'€ xoiddy DD pue N4 usamiag) *,109SD. Sia1aw Aousanbaly Jo uonoauuod Joj pajsnipe si anjea Bumas yneyaq v,
L) J0 9|qe} 8y} 88s < “Ajoedeo ay) uo Buipuadap Alea sanjea jnejaq €.
"OAISN|OUI ZHY0'g PUE G'Z Usamyaq si Aouanbauy a1ued sy} ‘sjppow MM0E9-A00Y 0F MY06-A00F PUE S|9POW AA06-A00Z O MISS-AOOZ 404 2«
‘y¢-) obed uo a|qe) ay) 99s ‘abues Juawysnlpe ay} Jo4 < |,

. i i i i aouejsisal N
6l °G . . pajqesiq o 10°0/L0°0 MX0°009~1L0°0 BuI{EIq SNONURUOD B|GEMO|Y 60€0 di8d
6l 'S L L pajgesiq €x 1°0/L°0 0000L~G'0 douesisal Buijeiq olweukg|  80€0 ‘a4
(109)ep Jou peojIanc adouE)sisal buiyelq) psjqeus:z
6l °G . . pajgesiq 0 L/ (109)0p peolIan0 aoue)sisal Bunielq) pajqeus:| uonoajes Bupielq olweukq| +0€0 =
109]9s9Q:
ain|iey Jamod Buunp dojs uonelis@daq:g 1000
c'8L'S . . paigesiq 0 L ybnouyi-epu Jemod: yBnouyy-epu Jemod sajeIsUSBaY 20€0 amn
pajqes|q: i )
dn-peis vy
Z+L:
1’81 'S . . pajgesig 0 1L 140 40 uo | § Bujuiny usypn; uo1j93|8S [0JJUOD MElsal-oINY | LOE0 cnn
dojs Auejuswow Jajje Jejsal-ojne Jy:
pajqesia:0
LS L L psjqeuy €x 1°0/L°0 2. (ZHX0'8~G'2) ZHM0'9L~0') Kouanbayy 1a11ed NAMd | 00€0 ¥
9l 'g ° ° pajqeuy P 713 - Juswjsnfpe Jojaw [euisa} W[ 1290 uH
9l 'g ° ° pajqeuy 4 L L« ¥9~0 uoio9|3s Jsjaw Jeujwls} WY | 0290 T5UH
9l 'S L L pajqeuy Vs L - juaunsnlpe Jajow [euiusa} N4 | 9000 o
9l 'S L L psjqeuy 0 713 L« ¥9~0 uojjod)8s Jojaw |eulwts} N4 | 5000 15y
di B
SL'S . . psjqeu3 0 713 om) pvfese vaﬁM”w uopoajes Jun abejorjualnd | L0L0 ndsr
(l1ess) o (109301d J0U) x /
(l1e1s jou) x (10e301d J0U) x 9
10}0
(Iress) o oaoid) o] N AN S
(11e3s jou) x (100301d) o 2
. (l1eys) o[ (30@3014d J0U) x € uonoses onsusRIBYD
vh's ° ° pelqeus 0 Wi (l1e3s j10u) x (3093101d J0U) x J010\ 4 uonoajoid [EWIBY} 1UOJO3|] 100 ug
(ress) o (10osj01d) o| piepuels |
(l1eys 10u) x (199101d) © 0
uonoajoid
I1eys 10 pEOUEAD adAy Jojon | Bumes
LG . . poigeus | 00l b %004~0L Lol oog0 | K7
° uonoajold [ewLay} 01U0IO3[S JOJON "
(uopea ‘ON
Qoualeey | YA osuoo | jonuod | buwun | Bumes | unuwogjeue) obuel Juswisnlpy uonoung uoned apL
WNd 10)09/ |Buunp ajup| yneye@ | hun Bumes g ! _c:EEoo !
wnwiupy :

(eA0BYBU| - 'DADBYT: ) JOSUSS U)IM JOJOBA/I0}0A SSOI0SUSS

[v/€] Jejewe.ed oiseq "|

K-3



E6581386

TOSHIBA

(A4

uojouNy JIpa dEWoINY

‘sabed Buimo||o} 8y} ul umoys sisjaweled pajielap 189S

siojeweled papusixg

pajqeus

L

Kluo apow YoInD:
JOJOW JO UONEANDE JO SWI} Je 9pow ¥oIND: |
J0jOW JO UONBAIOE JO BWl} e apow Buiyas piepueis:Q

uonoa|es
Ae|dsip Jayoweled palsisibay

0500

0z's

o/e

pajgesiq

L

"09S0009~"09S
1"0 Buies awi) UOIIEIS|803P/UONEIB[SODY: ||
098
0°009~93s 1.0'0 Bumas awi} uolela|908p/UOIEISI820Y 0]
Jea|d pJooal awyy uojesado uey aAleINWND:6
sia)oweled paulep-1asn Jo 19say:g
slajoweled paulyep-Iasn 9AeS:
uonewojul 8dAy Jo uonezieniu
palesjo awi} uojesado aAlenwN
Jespo dul iy
Bumes jnejep Aiojyoed:g
Buipes ynejep zH 09:2
Buipes ynejep zH 0G:1
)

Bumes jnejop Alo0e4

2000

EREIETEN]

N

|04Ju0d
Nd

|0u00
10}/

Bujuuns
Bunp 8y

Buipes
Hnejeg

(uones
JUNWWO7)/[aued)
Jun Buiyes
wnwiupy

abuel Juswysnlpy

uonoun4

‘ON
uones
Junwwoo

SRL

SAIOOHOU|:- ‘DAY ) J0SUSS U)IM JOJOSA/I0}09A SSO|10SUSE

11

[y/v] 1e1oweled oiseq |

K-4



E6581386

TOSHIBA

11

. o o siqest jndui jusund:y Buiyoyms juaiinod/abejon o
€9 pelqesid 0 Wb ndur abeyjjon:Q (pJeoq ynauio [euondo) z|y Bojeuy 6010 5814

z 3|qes|| indurjusiing:y Buiyoyms juaunosabejon Bojeu o
€29 . . paigesiq 0 L Indur aBe}10A:0 1yopms ¥ /SDE}OA |IA/IA DOleUY | 8010 g0 4

- pajqeuz:| ,
¢'c9 . ° pajqesiq 0 713 palqesia:0 uonos|es Auoud feuunss} ndul| 9010 00 4

. dojs:) Alsnosueynwis paajus ale SPUBLIWOd K
beo ° * pelqesid 4 Wb uni asIanay:Q unJ asIaAa1/pJemio) usaym Ajioud soio 5814

{uoy ‘0
aoualeey | YA 02100 | o#uod | butuuns Bumos | wnuwuwogjaueg) abuel Juswisnlpy uonoun4 co.Mo amL
Nd 10308/  |Buunp syupm| Inejeq Jun Bumes ; ; UNUWIWO -
wnwiuipy : 0
- '9AI}09YT: ) JOSUSS U})IM JO}ODA/I0}ODA SSBIOSUSS uonos|as [eubis Induj []
L L psjqeuy 4 10°0/L°0 ZH 7/1~00 pueq uopoajep yoeal paads|  z010 2ol 4
. . paiqeus| 00 10°0/1°0 ZH 7/i~0'0 Kouanbayy Bumes yoeaspaads| 1010 |/ &/ o
. . paiqeus | 00 10°0/L°0 ZH 771~00 Kousnbayy jndyno |eubis peads-moT| 0010 [ 5! o
{uopea o
aoualey | JA 02u00 | ouod | buwun | Bumes | unuuog/aued) abuel Juswisnlpy uonoun4 co.Mo amL
Nd 10309/ |Buunp sup| yneye@ | hun Buies ; ; . -
Ny unwwoy

SAJOBHBU|:- "OABYT: ) JOSUSS U)IM JOJOBA/I0}0A SSOI0SUSS

|leubis Aouanbaiq | ]
siaeweled papuaix3 ‘g

K-5



E6581386

'g¢-y obed uo a|qe) ay) 99s ‘abuels yJuawysnlpe ay} Jo4 < :z,
'9¢-) abed uo a|qey ay) ass ‘ebuel Juswisnlpe ay} o4 < 1|,

TOSHIBA

m m M ” “ WM““MM"M me L 2. G52~0]  (2d) 6 uonoajes uonouny feuwidyindino] 8eL0 | §E£7 o
A . < e A w“ b 2. §52~0[ (91N0) 8 Uonoajes uonouny [euwd}INAINO| Z€L0 [ L E! o
A - < e AT b 2« G52~0] (SLNO) £ uondsjes uopouny jeuwal INdino| 9e10 | 5E£7 4
a9 . - R L 2. 652~0|  (1d) 9 uonoaes uonouny feuwidyindino| gelo | 5E£7 o
o . : e L 2. §52~0| (¥LNO) G Uonoa[es uonouny feuwidyIndino | veL0 | RET o
A < < saaEsia o1 w“ b 2+ GG2~0] (€LNO) ¥ uonds|es uopouny jeuwal INdiNO|  €€10 | ££/ 4
A - < eaEsa TS b 2. GG2~0] (1) € uondsjes uopouny jeuwal Indino| zelo | £/ 4
a9 . - e L 2. §52~0] (2LNO) z uonoafes uonouny feuwidyindino| 110 |/ £/ o
o . : e t— L 2. §52~0] (1.LNO) | Uonoafes uonouny feuwidyindino| oeL0 | GE7 o
s < - e R Kw 1. GEL~0 ¢ UoIoss Uoiouny NO sAkemiy| 8210 | 24 <
AT - - vm_nmw_o 0 o b+ GEL~0 Z uondajes uonouny NO skemyy | 2Z10 T
LzL . . PaIGESIq 0 L oy (617 91 uonodies ieurwyinduil 9210 | I/ 5
A o < PoIESI 5 D b« GEL~0 (ZIM) G uonoaes [euwsay nduj| G0 | 527 o
A < < PoIESI 5 oD I« GEL~0 (97) 1 UOROB[eS [BUIWISY INAUI|  $210 | Ao/ 5
A < < peaEsia o b 1. GEL~0 (SI7) €} uonoayes feuwsdyIndul| €zl0 | £2/ o
A < A vm_nmw_o 0 o L« GEL~0 (7I7) ¢\ uonos|es [eulwsy INdUl| 2210 | 224 o
A o < PoIESI 5 L b« GEL~O0 (€M) 11 uonosies euwdyindul| LzLo | ! 2/ 4
DAY . - PoaEsIa 0 I b« GEL~0 08]9S uonouny |e 0210 | &7 4
AT - - peassia 81 3 b« GEL~0 08]9S uonouny |e 6110 | 5! 1 5
A . - nm_nmm_n_ oL v“v L« GEL~0 09[8s uonouny e 810 R
A < - LD 3 b 1. GEL~0 53[es UonouN; [8 700 | Li7 <
A < < R & w b« G€1~0 (zs) 9 uonoaes uonouny feuiwis ndul| 9440 | 5/ 7 4
A < = BoGESI i’ L« GEL~0 (1S) G uopos|es uopouny leulwIs}Indul| 610 | 5/ 7 o
AV - - um_nmw_n_ - 213 1« GEL~0 (S3Y) ¢ uonods|as uonouny [eujwaady Indu| Y110 Y
A . - uw_nmw_n_ Z 203 1« GEL~0 (Y) z uonoajas uonouny [euiwia} Jnduj ZL10 277 4
o < < I wn b+ G€1~0 (3) | uonosyes uonouny leuwisy indu| 1110 [ 1/ ) o

J 0] bx SEL~0 | uonos|es uonouny NO SAemy| 0110 o4

Joyuod | |onuod | Buuuny | Bumes | lunwwogpue ©
|oualsyey | HA N 10105 |Buunp aw| yneseq | yun mw\_“«mmmv abues Juswisnipy uonouny cozﬂo aniL
wnwiuiy junwwo

SAIOOHOU|:- ‘OAIBHT: ) J0SUSS U)IM JOJOSA/I0}0SA SSO|10SUSS

UONO9[9S UOROUNY [BUIWIDL [€]

11

K-6



E6581386

TOSHIBA

‘L $°9 UOOSS Ul payIoads (L.EE18G9T) [ENUEIA UORONIISU| O} JoJal ‘s|Iejop 104 < :Z,

~

0°0S :dM- 009 INM-_ UM Buipus Jaquinu [9poW B UjIm JapaAuj |,
[ ° L pajqeu 00 10°0/1°0 ZH H 4~00 Kouanbayy | yuiod jndut |IIA] 2020 ]
el N L pajqeuy 0 213 %001~0 Bumes | juiod Indur |I/IA] 1020 R
[CEEERD
. Buiyoyms) Buiyoyms Aousnbauy | 1 /R0
199 ° ° o/e pajqeus 0 713 (501 ‘p0L uono3|es :ro_rﬁ‘oce _m&cﬂmﬂ uonoajes Ajuoud Aousnbaid | 0020 o004
nduy) Buiyoyms jeuiwnsy ¢ 52 4/F 5L 40
{uones o
ELIEIETE) [04U00 | ONU0S g g, Bumes | wnuwogjaueg) abues yuswisnl| uonoun co__Mo .
oY | A Wd so97 [ wneyeq | jun Bumes jusuwisnipy oun I L
uLInp 9L unwwoy
wnwiupy
OAI}O9YJoU|:- “OA8YT: ) JOSUSS Y)IM I0JOOA/I0}IBA SSO|I0SUSR [e/1] dnjes seiq/uieb aoualaal enbioy/paads [9]
9'S L - - psigesia| 00 10°0/L°0 %0°001L~0'0 abejjon G4A Bumies julod-G YA 6610 &6) 4
96 ° - - pajgesiga| 00 100/L°0 ZH H 4~00 Kouanbay GJA Bumes Julod-G A[ 8610 BE! 4
96 ° - - pajgesia| 00 10°0/L°0 %0°001L~0'0 abeyjon ¥4\ Bulmes julod-G JA| 2610 LA
9'S L - - psigesia| 00 10°0/L°0 ZH H4~00 Kouanbay y4A Bumes juiod-G A[ 9610 957 4
9'S L - - psigesia| 00 10°0/L°0 %0°001L~0'0 abejjon 4/ Bumies julod-G YA G610 S5 4
96 ° - - pajgesiga| 00 100/L°0 ZH H 4~00 Kouanbay g3 Bumes ulod-G A[ 610 RE! 4
96 ° - - pajgesia| 00 10°0/L°0 %0°001L~0'0 abeyjon Zz4A Bulmes julod-G JA| €610 ER!I 4
9'S L - - psigesia| 00 10°0/L°0 ZH H4~00 Kouanbay z4A Bumes juiod-G A[ 2610 ]
9'S L - - psigesia| 00 10°0/L°0 %0°001L~0'0 abejjon | 4\ Bumies julod-G YA 1610 T
9'S L - - psigesia| 00 10°0/L°0 ZH H4~00 Kouanbay | 4A Bumes juiod-G yA[ 0610 06 4
{uopea .
aoualey | YA oAu0o | joAuod | buwun | Bumas | wnuwogjeueq abuel Juswisnlpy uonoun4 con”Mo amL
Nd 10J09/ |Buunp sup| yneya@ | hun Bumes ; ; . -
N unwwoy
OAIJO9YJoU|:- “OAD8YT: ) JOSUSS Y)IM IOJODA/I0}OBA SSO|I0SUS® umas juiod-g yA [c]
005 'dM-  0°09 :NM- Uiim Buipus Jaquinu [9poW & Yim JoLaAU| 1,
“Ly-) Jo 9|ge) 8y} 998 <= *Ajoeded ay) uo Buipuadap Alea sanjen jneja(q i€,
'g¢-) abed uo a|qey ay) ass ‘ebuel Juswisnlpe ay} o4 < :z,
uondo papoddnsun :},
L9 L - - psjqeus | 00} (913 %00L~0L Z 193] uooajoid fewssylf /10 ELl 4
l'¥9 N - - pajqeuy 1°0/L°0 %0°0€~0'0 Z 1s00q anbuoy [enueN | ZZ10 ]
L9 L - - pajqesig 1°o/L N099/A\0EE~0S Z obejjoA Aousnbay eseg| 1710 -
L9 L - - pajqesig 10°0/1°0 ZH H 4~0'S¢ ¢ Kouanbay aseg|  0/10 ]
o b« ,
cc’L ° . pajqesig L ¢« §92~0 (4) L} uonoB|es UonoUNy [eulLs} INAINO 6910 £5) 4
. b« ,
cc’L ° . pajgesia| ¥sc¢ L Cx §92~0 (£4) 01 UOROBISS LOKOUN [RUILLISY INAINO 8910 g5 4
{uoed ‘0
ERIVEIETE) [o4u0o | jonuod | Buuun | Bumes | unuuogjpueq) abues yuswisnl| uonoun co__Mo a
4°d | A Wd 10)09/ |Buunp sjup| Hneyeq | 1un Bumes jususnpy nound W L
wnuuyy unwwoy

BAJOBYBU|:- "OAI0BYT: ) JOSUSS U)IM JOJOBA/I0}0A SSOI0SUSS

dnjas aw} asuodsal [euiwla] []

K-7



E6581386

'9€'9 UON03S Ul PaIoads (|y€18G9T) [BNUEBIN UOKONASU] O} J9}31 ‘S|Ielop Jod <= ¢,
*9€"Q UOoNOSS Ul panoads (LEE18593) [ENUBIA UOIONIISU| 0} 18§l ‘S|IBJap 104 < g,
0'0 :dM-  0°09 NM- Ui BulpuS JaqUINU [8POW & Uim JSHBAU] |,

“Jejewe.ed [ejuswiepun; e 0} serow Jejeweled sIyL [

TOSHIBA

€. . . pajgeus [ 00 10°0/L°0 ZH H 4~0'0 AKouanbayy | uiod jndul ZIV[ 6220 224
€ . . pajqeu3 0 L/l %001~0 Bumes | uiodindurgiv| 8zeo | B2 4
€ . . pajgeus [N 10°0/1°0 ZH H4~00 Kouanbay z juiod jndul |IV[  Gzz0 5224
€ . . paiqeus | 00} L/l %001-001- Bumes zuodindur LIV 220 | hocd
€. . . pajgeus [ 00 10°0/L°0 ZH H 4~0'0 Kouanbayy | Juiod ndur LIvV] €220 Edcd
€ . . pajqeu3 0 Vil %001~001- Bumes | uiodindur Liv| zzeo | 2224
[ - - paiqeu | 00} 10°0/1 %052~0S2- eled zyulod indul Xy 1220 [ 1 224
[ - - pajqeus 0 10°0/L %05¢~052- ejes | uiod ndur X | 0220 ]
€€ . . pajqeuy [N 10°0/L°0 ZH H 4~0'0 Kouanbayy z juiod jndur X4 6120 &) 24
€€L . . pajgeus | 00l L/l %001~001- Bumes z juiod jndur x| 8120 8 24
€€L . . pajgeus | 00 10°0/1°0 ZH H4~00 Kousnbay | yuiodindur x| 2120 | L/ 24
€€L . . pajqeus 0 L/l %001~001- Bupes | julodindur X4 9120 ETF]
[ - - paiqeus | 00} 10°0/1 %052~0 ejel zuod indul yS/gd | Gleo | 51 24
[ - - pajqeu3 0 10°0/1 %052~0 ejel | Juiod indul yS7dd | 120 | A 2o
L €L . . pajqeuy %001~0 2liz0 [ 2 24
1€ . . pajgeus [ 00 10°0/1°0 ZH H 4~0'0 Kouanbayy | juiod indul $S/9d | 1120 ]
L'eL . . pajqeus 0 L/l %001~0 Bupes | juiod indul yS/9d | 0120 a2 24
swQg xoidde Jayi4:
swQg ‘xoidde say14:¢
€T'L . . pajgeus 0 VL swg| xoldde Jayiid:g J9yy ndur Bojeuy | 6020 | SO
swQ| ‘xoidde Jayji4:)
2}l ON:Q
19°9 . . e/e |pajgeus | 10 10°0/L°0 ZH H 4~L'0 Buiyoums Aoud ucmsgwoocwwwwm 8020 | BOCS
1979 . . pajgesid | L/l (z1~1) F L 4 se aweg Z uooaes apow Bumaes Aouenbaud|[ 4020 [ L 57 4
[ - - pajgeus [ 00l 10°0/L %052~0 8jed z juiod yndur |I/IA] 9020 5824
Tx - - pajgeus 0 10°0/L %052~0 ajes | juiod ndul jI/IA] G020 5824
[ . . paiqeus | 00l VL %001~0 umes zjulod ndul IA] €020 | ELS S
{uogea “oN
o | yn | g | ot | o | e | e
wnwiuiy '

SAIOOHOU|:- ‘DAY ) J0SUSS U)IM JOJOSA/I0}09A SSO|10SUSS

[¢/2] dnjes seiq/uieb aouaiayal anbioypaads [9]

11

K-8



E6581386

TOSHIBA

~

6°9 . . peldeus | 00 Voo 288 0°009~}'0 ‘POIGESIA:0'0 uonesdoloon [ gg g
’ Aouanbauy jwij-1emoy Joy Juwi| swi| 3
o - puewwod zZHQ:|
€89 . 3 pajgeuy 0 L (Bupieq 5q) INEISA-0 uonos|es ndino puewWwod ZHo [ 6520 | 557 4
‘o pajqeuz:}
289 . . pajgeus 0 L PoIgESI-0 |ouoo Buixly Yeys JOJoN | ¥520 | R 52 4
189 . . pajqeus 0 L/ %ww_%wwﬂwmm |0u09 Ayoud Bupjelq DQ 9siaAal/plemio €620 EC24
1879 . . pajgeus | 0'L 1°0/L°0 "09s 0'02~0'0 awy Bueig oa| z6z0 [ 2524
1879 . . pajgeus | 0§ L/l %001L~0 yauno Bupeigoal 16e0 [/ 504
189 . . pajgeus| 00 10°0/1L°0 ZH0'0Z1~0'0 Kouanbayy peys Buniesg 0@ 0520 [ 5574
{uopea .
aoualojey YA 104UGS | jo1u0d Buiurn Bumas | umuwogeueg) abuel Juswsnlpy uonoung con”w_mo ENTN
Nd 10309\ |Buunp syum| 3neyeq Jlun Bues : : JunWWo: -
wnwiuiy ' 0
BAlJ0BYeU| - >®>_«0®tm_“ v JOSUBS Y}IM J0JOBA/I0JOBA SSB|I0SUDS mc_v_m‘ﬁ oa _w_
€.°9 . . pajgeus | 00 10°0/L°0 ZH0'G~0'0 pueq peap puewwoo Aousnbaid| +¥20 [ hh 4
) . . pajgeus [ 00 10°0/L°0 ZH0'0€~0'0 Bumes Aousnbay dois| evz0 | EHZ S
2,9 . . pajgeus | 00 10°0/L°0 ZHO0'0€~0'0 sisaug)sAy Aouanbay pejs uonesedo | zyz0 | R S
K . . pajgeus | 00 10°0/L°0 ZH H 4~00 Kousnbay pejs uonessdo|  1¥e0 | [ AL d
129 . . pajgeus | 10 10°0/L°0 ZH0'04~0'0 Bumes Aousnbay Bueys| ove0 | OhC S
{uogea .
ON
jonuod | jonuod | Buuni | Bumes | lunwwogpued)
adoualsjoy N Wd 10007 m:_._:v oum| ynejeq wun mr__zww abuel «:@E«w:.—ud\ uonoung uoneo AL
wnwiuiy junwwoy
BAI0BYBU|:- ‘BAIdBYT: ) JOSUSS U})IM JOJOBA/I0}0DA SSO|I0SUSE® Kouanbauy uonesado [/]
"9¢’9 uonosg ul pa oads Amrmrmmwm_v |enuep uoljoniisu| o} Jajal ‘s Blop 104 < ¢,
'9€°9 UONOBS Ul payIoads (| ¥€18593) [ENUEI UOIONLSU| O} B0l ‘S|IBJOP 04 <= ‘2,
0°0S 'dM-_0°09 :NM-__ Yiim Buipus Jaquinu [9poW B Yim JopaAu| :|,
S1qeU gy 2 . AKouanbauy e
€x . . pajgeus b 10°0/L°0 HH4~00 Z wi0d 1nduy esjnd peads uBiy/gy | L8¢0 | LEZ S
€x . . paiqeus | 00l VL %004~0]| Bumes z juiod yndul asind paads yblu/dy | 9€20 9EZ 4
. . Ellel=ll] : 0/L PRI Kouanbayy
€. peiqeus | 00 10°0/1°0 H H4~00 | uiod Jndur esind paads ybiygy | 9€¢0 | SE2
€ . . pajgeus 0 L/l %001L~0| Bumes | juiod jndui esind paads ybiy/dy | ¥€20 hREZS
A . . pajgeus [ 10°0/1°0 ZH H 4~00 Kouanbayy z Juiod ndur ziv|  1€20 P ESS
2 . 0 pajgeus | 001 L/l %001~0 Bumes zjuodndurglv| 0€20 | GEC o
{uogea o
ERIEIETE) o200 | ouod | buwuns | Bumas | wnwwogjeueq) abuel Juawysnl] uonoun co__Mo N
1Y In Nd 10309\ |Buunp ayup| yneyeq | un Bumes « ISnPY nound W L
wnwiugy lunwwo)

BAOBHBU|:- "OAI0BYT: ) JOSUSS U)IM JOJOBA/I0}0A SSOI0SUSS

[e/c] dnyes seiq/uieb aoualayes anbioypaadg [9]

K-9



E6581386

TOSHIBA

ZL s . 4 e [psigeu3| 00 10°0/L°0 ZH I~ €1 Aouanbayy uoyjesado paads jesaid] 2620 chcd
2L 'S . . e |paigeuz| 00 10°0/1°0 ZH IhA~11 2| Aousnbay uonesado peadsjesaid| 1620 [/ 52 4
ZL g . . e [paigeuz| 00 10°0/1°0 ZH I0~11 || Aouanbayj uojelado peadsesaid| 0620 | D52 4
1] . 4 ® |Ppsigeu3| 00 10°0/L°0 ZH Ih~37 01 Aouanbayy uoyesado paads jesaid| 6820 EEC A
ZL s . 4 e [psigeu3| 00 10°0/L°0 ZH I~ 6 Kouanbayy uonelado paads jesaid| 8820 BEC
4] . . e [psigeu3| 00 10°0/L°0 ZH I~ 8 Aouanbayj uoijelado paads jesaid| /820 LEC
{uoe “oN
ERIVEIETEN] YA [0UOGD | JORUOD | Gy, Bumes | nuuogjaueg) abuel Juswisnlpy uonoung uoned oL
Nd J10J08/\ m:::. Jinejeg jlun wr__zww : : " -
Lnp U unwwoy
wnwiuiy
SAI0BYBU|:- ‘BAIdBYT: ) JOSUSS U})IM JOJOSA/I0}ODA SSO|I0SUSE® [2/11(g1~8) Aouanbaly uonelado paads jasaid [| 1]
29 L 4 pejqeus| 00 10°0/L°0 ZH0'0€~0°0) € yipwm Buidwn— 6/z0 SL2d
4] . 4 psjqeu3| 00 10°0/L°0 ZH H 4~0°0 € Kouanbay dwnr| /20 hicdd
zL9 . . paigeus| 00 10°0/1°0 ZHO'0£~0'0) Z ypwm Buidwnp| " ¢zz0 [ £L 24
zL9 . . pajgeus| 00 10°0/L°0 ZH H 4~00 ¢ Kousnbay dwn| z/z0 | 7L 24
29 L 4 pejgeus| 00 10°0/L°0 ZH0'0€~0°0) | yipwm Buidwinp| /20 -F
29 . 4 psjqeu3| 00 10°0/L°0 ZH H 4~0°0 | Aousnbay dwnr|  0/20 gLcd
{uogea “oN
sy |y | P2 | ot | b | B | eneed o | o
wnwiuiy :
SAOBYBU|:- ‘BAIdBYT: ) JOSUSS U})IM JOJOSA/I0}0DA SSO[I0SUS® RKousnbauy dwnr[o}]
1JO pauuny
L9 . . pajqeuq l L/ si Jemod usym pabueyo 5 g 7 - jo Bumes:| Bunumal Aousnbaly umopydn [eniul| 6920 ES24
pabueyo JoN:0
19 . . pajgeus | 00 10°0/1°0 zZH 16~11 Kousnbay NMOaQ/dN WU 8920 | A7 4
1o . . poieuz | 10 | Loono ZH H4~00 gois fouembon | oz0 | L 3o
NMOQ - S}OBJU0D [eulajxa woly jndu| LJcd
%] . . psjqeuq 10 1°0/1°0 098 0°0L~0'0 ow ssuodsas 9920 95824
NAOQ - SI9EJUO0D [euld)xa wouy ndu|
da)s
) ° * paiqeus Lo L0'0/L°0 ZH H4~00 Aouanbauy 4N - s1oejuod |eulslxs woly Sar_ §920 5824
ol
%] . . ps|qeuq 10 1°0/1°0 088 0°0L~00| gguodsas dn - SJORJUOD [BUIBIX® WO Sa:w 920 REC04
019 . . poigeus | 0 WL paiqeua apour un. bof joued :mwmwm_mmm apow uni Bof joued uoessdo| z9zo | 257
doys Bupyelq 0qa:z
019 . . pajgesia 0 ML dojs js800:1 uieped dojs uni Bor| 1920 | 1 G2 4
dojs uonels|e29Q:0
0l 9 4 . pajqeuy 0's 10°0/L°0 ZHO' 02~ h 2 o Kouanbayy unsBor| 0920 924
Tuojes o
oouasEy | JA _o“ﬁ_oo _hnw_u.%%\w mcwﬂ_w“ﬁ\s MMMNMM_ E”__ﬁ_mww\, _m%& abuel yuswisnlpy uonoung uones oL
wnuiy unwiwoo

SAIOOHOU|:- ‘OAIOBYT: ) J0SUSS U)IM JOJOA/I0}09A SSO|10SUSE

uonesado Buibbor [g]

11

K-10



E6581386

TOSHIBA

11

“Ly-M J0 9|ge) 8y 89 <« *Ajoeded ay) uo Buipuadap Alea sanjea jnejaq gz,
"AISN|OUI ZHYQ'8 PUE G'Z Usamaq s| Aouanbayy Jaliied au} ‘s|opow MY0ES-A00Y OF M06-A00Y PUE S|aPOW MN06-A00Z O} MISS-A00T 404 L.
“Jojoweled [ejuswepuny e 0} saAow Jajeweled siy |

(uonelsjaoap yoinb ojweuAp) psjqeus:g
(uonelsj@oap oinb) pajqeus:g
paiqesia:L

pajqeu

pajqesig 4 L uonesado ywi| oBejoAIBAO | GOE0 SOEA

sawl Ql-} ‘199[9s9Q:0 uoposies Aoy |  €0€0 OEd

Uoes .
I ON
Josuod | josuod | Buuuni | Bumes | unwwo)aued)
ELIETCTENT TN N 10100/ |unnp swm| wneseq | yun Bumes abuel uswisnlpy uopoung uoies L
uNwwon
wnwiuiy
SA1}08YJ8U| - ‘A0 ) JOSUSS YHIM JOJOSA/I0}O9A SSS|I0SUSS [z/1] dmas uoneoyisuajur ssajdu] [z1]
. pajqeuz:g
19 . . pajqeuy 0 L poIgesIcL uonoajes uonesado ssejdwng| S620 [ =)
. . - (Kousanbauy uonesado paoioH)
ZL’s ] . psjqeus | 00 10°0/L°0 ZH TN~T7 G| Aouanbayy uoneledo paads 1esald 620 RECD
[ . . psjqeus | 00 10°0/L°0 ZH hA~T0 | Kouanbayy uonesado paads jesaid| €620 =
(uopea ‘oN
Jojuod | |osuod Bumas | unwwo)yjsued)
oouasaey | A Wl so0p | Buruuni wnejeq | jun Bupss abuel yuswisnlpy uonoung uoies oL
uLnp )| wnwiup unwwo)

9AI}0BYaU| - ‘BAI0YT: ) JOSUSS UHIM JOJODA/I0}ODA SSO|I0SUDS [2/2] (G1~8) Aouanbauy uoneisado paads josaid [} 1]

K-11




E6581386

TOSHIBA

‘uonelado doys ‘g0 40 (Buidoolp ou) 9 0 0} Bumas ayy buibueys usypp ‘uonelado Buunp %0001 03 L°0 jo abuel e ulyum pabueyo aq ueos uieb Buidoolq : |,

919 - - pajgeuz [ 0l L (210 g= 3 4 y1 paigeus) %001L~0 anb.o} aaisussul Buidooia] ¢zeo [ F2E o
919 - - paiqeuI [ 00 10°0/L°0 (2 10 €= 3 4 J pa|geus) ZHO'0ZE~0'0 02 E 4 uebbudooipiepeads| zzeo | 2 2E 4
9l 9 - - paiqeu [ 00 10°0/L°0 (£ 10 €= 3 4 J1 paIgeus) ZHO' 02€~0'0 %0 uteb Buidooipje peads| 1ze0 [ ZE 4
919 - - 1. peigeu3 [ 0°0 1°0/L°0 (210 €= 3 4§ paIgeu3) %0°00L~0'0 ureb buidooig|” 0¢cc0 | o E o
{uopea .
doualsjey 7N [04U03 | - j04UOd Guuns Bumas | wnuuwogpueg) abuel yuawisnlpy uonoun4 :%Mo NN
Nd 10309\ [Buunp sjupm| 3neyeq Jun Bues : ! - -
wnwugy lunwwon

SAIOOHOU|:- ‘OAIOBHT: ) J0SUSS U)IM JOJOA/I009A SSO|10SUSE

‘(e4n|iey Jomod e Buunp dojs uonels|edsp) 2 0118S SI 7 /7 JI UB)IM 8 Jouued )i

|Jos3u0d Buidooiq [ 1]

04)u09 ybnoayl-epu Jemod) ; o11es si 71 /7 41 Alowsw ojul usplum ag ued Bumaes ayy ybnouyly iz,
“Ly-M JO 9|ge) 8y} 99 <« *Ajoeded ay) uo Buipuadap Atea sanjen jneja( |,
Jejewe.ed [ejusuiepun) e 0} sorow Jojaweled syl [T

269 L - pajqesig oyl 743 %091~001 Jwi| Joddn uope}oxa-1an0 AneIsusbey | 61 €0 Bl Ed
payoddns sse|o
A0O¥ ‘“Aljeonewoine Aousnbauy Jalled asealdaq:g
. pauoddns ssejo A0t
I1°G . . pajqesig 1 1L AI[EONEWOIN AOUBNBBL} 1OLLIED 8SEB108P 10N:Z uonoales apow [0u0d Aousnbayy Jalie) | 91€0 gy E4
Ajjeonewoine Aousnbayy Jalued asealoaq:|
Ajleonewoine Aousnbayy JaLl1ed asealdsp JON:0
LS L ° pajqesig 0 L pa|qeus:| ‘pajgesia:0 Spow wopuey| Z1€0 g Ed
unJ pJemioy
v°GL9 . . pajgesig 0 1L unJ asianal uonoajes uonigiyoid uns-asionsy | LLEO P ES
1B Jiwiad:Q
o1 - paiqesia . [ 988 O . aun|iej Jamod Buinp n
c8L’s * ° 2. Pajqeus 0'c Lon’o 0'0ce~1'0 awl} uofjelsjaoap/awl) [04uod dojs-uoN 0L€0 Dred
eusoul
€ 1B paxj ‘g Jo g 0}
19SSl | [ F 4 usym Ammﬂ_o>.
- “Alleussyul ndino pajwl) uonesuaduwiod aBe)joA YIAE
L w—m«M “.wa_c b _mwo om siges! jndino paywi|) uonesuadwos mmm:o>mw_wm-__w,»nw (abejjon Ajddns jo uon}oa.109) .
€6k’ ° jessiL cmxumEMB paIqesia 0 L (abeyjon uonos|as abeyjon Aouanbayy aseg L0€0 LOES
:o:mm_r__mnEwm jndino ssapiwi) uonesuadwod abe}oA YA L
wmm:o_> 5_3,_ 0} paxy Awmﬂ_o>.
1nq ‘ajqeabueyd Indino ssajjiwi|) uonesuadwod abe}on INOYHAAO
S| Jajoweled
{uoges oN
0juod | |onuod | Buwuns | Bumes | unwwoyjeue
aoualeey | YA I <“_n_ H0uom> 9_:% awn un Mwwn_ " %: ww& obuel Juswisnlpy uopoung uoned apL
. . .E:E_:_z funwiwoed

SAIOOHOU|:- ‘OAIBYT: ) J0SUSS U)IM JOJOA/I0}09A SSO|10SUSE

[z/2] dmyes uoneoyisusjul ssa|du [z1]

11

K-12



E6581386

TOSHIBA

0'0S 'dM-  0°09 ‘NM-

Ypm BuIpuS JaqUINU [9POW B YJIM JOUBAU] :Z,,

~

"9€°9 UOIJ09S Ul payI0ads (62€18G93) IBNUEI UONONASU| O} Joja) ‘S|IBOp 104 <= i1,

l. 819 . . paiqeus | e« 10°0/L°0 ZH IA~77 ywiJeddn uonenap aid]  ¥9€0 [ RS E 4
L. 819 . . pajgeus [ 010 | 10°0/L00 0°00L~100 ueb (1) jesbeul| eg9g0 | EGE o
l. 819 . . pajgeu [ 010 | 10°0/L00 0°00L~10°0 uieb (4) jeuonsodoid| z9eo | F5E o
l. 819 . . pajiqeuz [ 10 L/ 062~00 soNy Aepa] 19€0 [ F 9E 4
uondo oeqpas) Od :9
(indui yuauno/abeyjon) z|y leuondo:s
(sndur yusnd euaiayip) LIy [euondo:y uonosles
L« 8L°9 . . pajgesiq 0 LI (indur abeyjon) Xy:¢ 09€0 | O5ES
(yndui abejjon/1eyoWwonUBlod) $S/HY 2 104}u02 >0EqPS3} 1044U00 did
(indui Juauno/abeyon) |I/IA: L
(yndui yoeqgpasy ou) ndul uoieIreq:0
uonesado
("019 ‘Usj@WOnUal0d) |03u0d |4 9dA} peads:z
lx 8179 ° ° pajqesig 0 L uopesado Buiyoyms |04uod Aid|  6S€0 G5ES
("01@ ‘aunssaud; dway) |ou0d q|d adA} ssadoid:|
|0J}U0d gld ON:0
(uonea ‘ON
aouasey | YA 10U09 | joAuod Bumes | wnuwogeueg) abuel Juswisnlpy uonoun4 uoned amL
Wd 10309/ (Buunp ajup| yneje@ | un Bumes ; : UNWWO -
wnwiuipy ; 0
BAI0BYBU|:- ‘BAIdBYT: ) JOSUSS U})IM JOJOSA/I0}ODA SSO|I0SUSE® z/1T1o3u00 Aid [91]
0°0S:dM- 009 :NM- Yim Buipus Jaquinu [9pow B Y)M JOUBAU| iZ,  “Lp-Y JO 9|qe) ay) 98 <« "Ajoedeo ay) uo Buipuadap Aiea senjea jnejaq : |,
. . . - . . . 095 00" . awn Buipjoy ,
PAS) pajqeus | 00'¢ 10°0/L0°0 00°0L~0L0 fousnbayy Buiyoyms Jemod [e101BWIOD 8G€0 B5EA
LT,
PA] . . psiqeus | 290 10°0/L0°0 098 00'0L~0%'0 em Buiyoyms apis-lemod _m_o_wEEom LG€0 LSES
L9 L L pajqeuy by 10°0/L0°0 99s 00°0L~01°0 O)MS SpIS-JIOUdAUl |  9G€0 S95E4
) o o siqeu . . 21 0 AKouanbauy |
PAS) pajqeu3 Cx 10°0/L°0 H 1/1~0 Buiyopms Jspaaulemod [eIoIsWWOon §G€0 S8ES
L1} B JO JUSAS 8Uj} Ul BuIyoyms oijewojne
+ Bumes Aousnbauy buiyoyms Jemod [elossWWOD:E uomoses Jndino
119 . . pajgesia 0 VL Bumas Aouanbauy Buiyoyms somod |erosswwo:g BUILEIMS JopBAUYIEMOd [BRIeWWOD $G€0 REES
duy e Jo Juane ay ul Buiyoyms onewolny: | S - :
pajqesiq:0
(uoe o
aoualey | YA 10400 | 00D | Buuny bumos | wnuwogjaueg) abuel yuswisnlpy uonoun4 :o:ﬂo amL
Nd 10308/ [Buunp 8| Jnejeq Jun Bumes ; : _c:EEoo -
9AI09YT: ) JOSUSS UM 10}O9A/I0}O9A SSB[IOSUSE uonouny Bulyo)ms Japaaul/[eroIawwo) [G1]
919 - - Pajqeu3 | 0°001 1'0/1°0 (£ 1o €= 7 4 J paIqeus) s/pel 0°002~10 8y Indyno Buidoosd] ¥2€0 [ R ZE 4
{uoged .
ERIVEIETE) jo4u0 | j04u0d | Buuni | Bumes | unuwogjeueq) obuel Juswysnl| uopoun con”_w_mo a
4ed | A Wd J0J09A [Buunp ejup| Jnejeq | yun Bumes ¥ ISnPY nound _::E«Eoo L
wnwiupy !

BAOBHBU|:- ‘OAIBYT: ) JOSUSS U)IM JOJOBA/I0}0A SSOI0SUSS

I 10} SUOIOUN [}

K-13



E6581386

TOSHIBA

*9€°Q UON0SS Ul panioads (L#€18593) [ENUBIA UONONIISU| 0} 18§21 ‘S|IB}ap 104 < g,
'9€°9 UONag Ul payoads (61.€18593) [ENUB UOKONIISU| O} Jajal ‘SIIEIRP 1o <= |,

Cx L L pa|qesig 00S L 6666~2 ) sas|nd jndul [euiwId) ¥ JO JOQWNNT  8Z€E0 BLES
(aanjiey samod Auejuswow Jo uoidsleq) pajqeus:g

bx - - pajqesia 0 L (40311 yim) pajqeus:y UoO3}8p UOROSUUODSIpP Od | LL€0 LLES
pajqesia:o
(Ayaejod jo uoisianul) Indul eseyd-om] :¢

[ - - pa|qesiq z LI indul eseyd-om|:g saseyd jndul ©d Jo Joquinu jo uonoses | 9/€0 | §L F o
jnduj aseyd-a|buis:|

by - - pajqesia 00g L 6666~2} sos|nd indul ©d Jo JequinN|  GZ€0 SLES

{uopea o
aouaseEy | HA [04UGD | JOUOD Bumes | wnuwogeueg) abuel Juswisnlpy uonoun4 co_w_mo amL
Nd 10109 g ynejag | jun Bumes ; ; . -
NP SJUAN| unwwoy

(eAnOBYBU - ‘OADBYT: ) JOSUSS U)IM JOJOA/I0)08A SSO10SUSE

0°0S :dM- 009 ‘NM-

J013u02 Buluoiisod yoeqpaay paads /1]

Upm BulpuS JaquINU [9POW B UM JBUBAU] :Z,

"9€°9 UOII09S Ul paLIoads (62€18G93) IBNUEI UONONIISU| O} JoJa) ‘S|IBOP 104 <= i,

11

abuel
bx 8179 ] ] pajqeus SC 10°0/1L°0 ZH H 4~00 UOI98}8p JUSWSaIBE PUBWIWIOS Aousnbaid ¥2€0 hLES
. . U . . (jonuoo ,
be 8L | @ . pejgeus | 004 Lo/Lo 0'009~1'0| 1 k) poods) ejes Buiseaiop sseoosg| L0 | ELE
e 8L9 | o . poigeus | 0'0L | L'0O/L0 0'009~1'0 (onool 7, c0 | 2L £ 4
* ald @dA} paads) ajes Buiseaoul ss8201d Lo
l« 8L°9 L L4 pajqeusq T 10°0/L°0 ZH Ih~T0 Jiwi| Jamoj ndino did 1.€0 P LES
bx 8179 L L pajqeuy Cx 10°0/1°0 ZH Ih~71 ywiJaddn jndino did|  02€0 OLES
lx 8179 . . pajqeus 0 L 988 00¥2~0 aw Buniem joju0d aid|  69€0 E5E 4
l« 8L°9 L4 L4 pasjqeusq i 10°0/1°0 ZH Ih~70 Jiwi] Jamoj| ss8d0id |  89€0 EET
l« 8L°9 L L pajqeus Cx 10°0/L°0 ZH Ih~T0 Jwi| Jaddn sseooid | 29€0 LSES
bx 8179 L L pejgeus | 000 10°0/L0°0 §5°2~00°0 uieb () lenuasagid|  99€0 S98E4
lx 8179 . . pajqeuy Cx 10°0/L°0 ZH Ih~77 Jwi| Jamo| uopelnep did|  S9€0 S89E4
{uogeo oN
ERITETETEN WA _o““_F_n_oo _MH«%%\N m:wﬂﬁ%u\s «wma_w«wwm _c”_%mo%%n_v abuel Juswysnlpy uonoung _:mﬂﬁw . SPIL
wnuwiuipy :

SAIOOHOU|:- ‘OAIBHT: ) J0SUSS U)IM JOJOA/I0}09A SSO|10SUSE Z/2] 1013U0d aid [91]

K-14



E6581386

TOSHIBA

~

Jwi| enbioy juejsuo):|

l¢'9 - L4 pajqesig 0 L/ I Indino Juelsuon:g uonRodISS Jwl| 8Nnbio} BUOZ INAINO JUBISUOD | S0 hRSRd

] - . pajqeus | 0°0s2 10°0/L°0 Pa|qesIa:0'0SZ ‘%6 6¥2~0'0 [9A8] | Jii| anbio} Buiyeiq aAjessuabay | €770 Ehhd
EGERZ

129 - . poigeus | ¥ i (andun aberon \_mmmhznmh_c_hwmw_wm\w_ﬁmw uonoajes juij anbio} Buielq sajessusbey | zvb0 | Fhh 4
(yndui yuainosabeyjon) |1/IA:L

] - . pajqeus | 0'0s¢ 10°0/L°0 pa|qesIa:0'0SZ ‘%6 6¥2~0:0 [9A8] Jiwl| nbio} Buiuuna Jamod | L0 P hhkd
PRy

129 - . poigeus | ¥ i (andur obeyion, \_mmm:hwc_%ww_wm\wmmm uoyoales i anbioy Buluuni semod | 0vv0 | Ghh o
(yndui yuarino/abey|on) [I/IA:L

{uoyeo o
ELITET TN T ST el Bumes | nuwogeueq) abuel yuswisnlpy uopoung co_Wo oL
Nd 10309/, [Buunp sum| 3neye@ | hun Bumes : i g &
- junwwoy
(aAnoayau|:- DAI308YT: ) JOSUSS U}IM J0}OBA/I0}OSA SSO[I0SUSE | enbio] [61]
‘Ajoyeussyje pake|dsip aie (, U0 0L Je 1S S| uonejol Jo paads ayy Ji) ;| J pue /7 sobessall 10419 8y} ‘8I0W JO | UIWOOQ'0L 1€ 19S SI Uolejos Jo paads ay) Jj iz,
L) J0 9|qe} 8y} 88s < “Ajoedeo ay) uo Buipuadap Alea sanjea jneyaq .

0c’9 - - pajgesia | 00l L/ 052~01 Jojoey uouanaid lBIS] 9140 9 R

0z 9 - - pajgesid | 00l L %0€1~001 Juaye0d Bujuayibuans Buniox3 | GL¥0 5 hd

6l 9 - - pa|qesia L« 1°0/1L°0 %0'S2~1°0 (dils pajeu) ¥ Juejsuod JOJoN | €170 El R

6l 9 - - pajqesia s L'0/L°0 %002~0 (e0ueONpuUI Yes]) € JUBISUOD J0JON 434 2 hd

619 - - pajgesia L« L/ %06~01 (ua.11nd peo| ou) Z JUe}ISUOD JOJO\ L0 1 hd

6l 9 - - pajqeuy M 1'0/1°0 %0°0€~0'0 (3s0oq anbuoy) | Juejsuod J0JoN [ 0L+0 Ol hd

619 - - oo |poigesia | 1. L 20 1-UI00009-00} | o1y orow) pasds euonero: pores e 2070 | L Ok

619 - - e/e |P3IgESIA b« 1'0/L°0 Y0002~1°0 (o1e]d sweu Jojow) Jus.LNO pajel J0Jo 90%0 S0

6l 9 - - pa|qesig Ly 10°0/10°0 AM0°0€9~01°0 (aye1d swieu Jojow) Ajoeded pajel JOJON| G070 SOk
10J0W Pajo09-Ile padiod:g

619 - - pajqesia 0 L Jojow pajood-49S:L Z Buuny-ony | Z0ov0 SO0Rd
pajgesia:0

6l 9 - - paiqeus [ 0z L/l %05 1 ~0 ureb Aousnbauydils| 1ov0 [/ Ok o

(uonnoaxa

JI8}je ) UOKEINDIED OJNE JUBISUOD JOJO|N:
|leubis jeuiwua} ndul Aq Buiuny-ony:g

619 - - e/e |pPB|qESI 0 L (uonnoaxae Jsye o) | Buluni-oiny | 00+0 OO0k 4
Buluny-ojne Jaye panuiuod uolesado anuRuoD:Z
(uonnoaxa Jaye Q) JUBISUOD J0JoW SzI[eniu|:|
Buiuny-oyne oN:Q

{uogea o
ELITET TN T ST jouoo | jonuoo | Buwuni | Bumas | unuuogjpueq) abuel juawysnlpy uopoung co:ﬂo oL
Nd 10309/,  [Buuinp ayupm| yneyaq | - un Bumes : : b &
" lunwwoo

(annoagyaul:-

BAOBYT: ) JOSUSS UIM JOJOBA/I0N0BA SSB|I0SUDE

JUEISUOD JOJONN [81]

K-15



E6581386

TOSHIBA

‘(08 0°009~10°0 :9Buel Juswisnlpe) 08s 100 0} }8S 0} S9|qeus A 4 7 Jejeweled ay) Buibuey) :z,
“Ly-M JO 9|ge) 8y} 89S <« *Ajoeded ay) uo Buipuadap Atea sanjen jneja(q |,

Lszg | e . peigeus | 00 | LOO/MK0 ZH H 4~00 fousmban ! cooo | 5o5 4
Buiyoyms uoijela|aoap/uoijela|aody vad
L6z | e . poigeua | | L G onoiaaanoneiaaoy. | - uonoaIes uonesajeospjuoNesafeode foued | 4080 | k05 o
Z wayped-giz
1629 . . pajqeus 0 L | weped-g:| wisped g uonels|eoep/uonesBedY | €050 | £ L5 4
wbress:o
Z uleped-giz
1629 . . pajqeus 0 L | weped-s: wisped | uonels|eosp/uonesBedY | 2050 | A5 4
wbress:o
) . . pajqeu3 Ly 2« L°0/L°0 "09S 0009~}°0 Zswn uonessoed| 1050 | ! G54
1 G2'9 . . pajqeu3 by 2« L°0/L°0 "08S 0009~} 0 Zewnuoneisdy| 0050 | L4054
{uopea o
BoUBIa)ey  [UesUo) A 1o4u6d 1043U05 B Bumas | wnuwogeueg) abuel Juswysnlpy uonoung co_w_mo |IL
Nd 10309\ [Buunp ayup| yneseq un Buipes : - y -
wnwigy unwwo
(aAnoayau|:- ‘OAI308YT: ) JOSUSS U}IM J0}OBA/I0}OSA SSO[I0SUSE Z UOI}ea|908p/Uuoijela|addy [1.z]
‘sanjeA asay) 0] spew s1 abueyd ou ‘£ 0)18S S| 4 5 7 J USAT "Jun o) un wo.y Atea sbunjes < :z,
"9¢’9 uoloag ul pa 10ads Ammmrmmmm_v |enuepy uoijonJiisu| o} Jajel _w__muw_u 104 <1,
¥Z 9 - . - [paigesia] o0l 1°0/1°0 %G¢~0] __ (eouejonpur sixe b) z juejsuoo Jojow Nd|  66v0 | GGk o
¥Z 9 - . - [paigesia| o0l 1°0/1°0 %S¢~0| _ (eouejonpur sixe p) | Juejsuod Jojow Nd|  86¥0 | AEh o
€29 . . paiqeus| 2. 1/l 652~0 uteb jndui ziv [euondo| 6.#0 | LA 4
€29 . . pajqeu3 | z. L/ 652~0 seiqindui |y [euwondo | 8.¥0 | AL ko
€29 . . paiqeu3 |  z. L/ 652~0 uebndur |y euondo| Z/¥0 | L L A4
€29 . . paiqeus| 2. L/l 652~0 seiqindur ||y [euondo| 9/¥0 | 5Lk d
€29 . . paiqeus| 2. L/l 652~0 uebndurxy| 6¥0 | 5L hd
€29 . . pajqeu3 | z. L/ 662~0 seiqIndul Xy | ¥¥0 | hi ko
€29 . . paiqeu3 |  z. L/ 662~0 BindurpSdd| €2v0 | EL ko
€29 . . paiqeus| 2. 1/l 652~0 selqndul /Y| 290 | L k4
€29 . . paiqeus| 2. L/ 652~0 Vv [ 1 Lhd
€29 . . pajqeu3 | z. L/ 662~0 0v0 [ OL kS
L - . pajqeu3| &g L/ 001~0 | PeO| JO eIpaul Jo JUsWON| 29¥0 | S 5h 5
L - - palqeus [ 001 L/ 6666~ JusIoYa00 uonez||iqe;s dooj peads| 19y0 | | Gk d
[ - - pajqeus| zi L/ 6666~ uieb jeuopiodoud dooj peads| 09¥0 | D5k 4
uopea “oN
9oUBIDRY (JEISUOD YA _o&“_oo _hnw_u.%%\w m:wﬂﬁ%u\s %mwwwm _c”_%mo\ ,w%n_v abuel Juawysnlpy uonoung uoned TR
wnwip lunwwo)

(oAnOBYBU - ‘OADBYT: ) JOSUSS U)IM JOJOA/I0)08A SSO|10SUSE

siajaweled uswisnipy [0z]

11

K-16



E6581386

TOSHIBA

11

6929 L L psjqeuy ol 10°0/L %00L~0 1sa19)sAy uonoajep anbiopeAQ [ 6190 5194
6929 ° L pajqeus | 0S50 10°0/L0°0 "99s 00°0L~00°0 awy uoydajep anbiopero | 8190 854
. R o si0eu | N Buiyelq aanesausbal L
6929 psjqeu3 0S1 10°0/L %052~0 BuLINp [8A8] UOOB}EP SNbIOLBAD 190 L84
‘9z . . oo 9|qeu X o Buiuuni , ,
6929 / pajqeu3 0s1 L0°0/L %052~0 Jamod BuLINp [oAs] UOROB}Ep BNbIOKSAQ 9190 9 84
o - ITHY
6929 . . psjqeu3 0 713 duy ON:0 uopoajes duj enbiopeAO | G190 5154
(es|nd aw-joys
Ajpwaunx3) uo uiny s| Jamod Jaye awly auo AluQ's
(asind swn-joys Ajpwalix3) awi yoeg:y
‘o7 - (es|nd
8929 . . paigesiq 0 L Hoys) uo uiny si Jemod Jaye aw 8uo AjUQ'g Bue)s Je uonos}epP NSO LOYS JO UOIIBISS | €190 £ 94
(es|nd poys) swiy yoeg:z
uo pauln} si samod Jaye awi} auo AjuQ:|
(esind pisepuess) sawi yoe3:Q
1929 L N pajqeus 0 L ‘088 G62~0 Wi} UojoSap JUSLNdO MO | 2190 R
1929 ° L pajqeuy 0 703 %00L~0 jUd.INd UOROSBP JUSLIND MO 1190 EFE]
duy:
19279 . ° pajqeu3 0 L din m_.,__.“m uoioajas duy Jueundo mo7( 0190 o) 54
1929 L L pajqeuy ol 713 %02~1 UIpIm sisaia)sAy uonoalep juaund mo[ 6090 &0594
9929 . . o/ paiqesiq 3 L %M%MMM__WM uoyoajes spow uonosjep ainjiey aseyd nduj | 8090 8094
LS N L o/ pajqeuy 09 10°0/1°0 ZH0'09~0'0 Kouanbayy Budes uoonpal 10| 9090 EREF]
pajqeus uonoa}ap Jo-1no INdinQ:g
uonesado Buunp + Buiuels 1y
uonelsado Buung:g
¥°92°9 . . pajgesiq 0 L/ (uo pauiny s| Jamod aw yoes) Buiuels Jy:g UoRSIeS 5090 cng4
B : - - Aco. apow uonoajep ainjiey aseyd ndino vJd
pauiny si Jamod Jaye awiy suo Ajuo) Buine)s Jy:|
109]959Q:0
€929 L N pajqeus 0l 1°0/1L°0 '08s 0°02~0'0 awiy [04u0d Bunieiq 9g Aousbiawz | $090 EEE]
Buiyelq Dq Aousbiaw3:z
€929 . . pa|gesiq 0 LI dojs uoness|e0aQ:L doys Aousbiewg | €090 EO54
dojs }se0D:0
‘oz - 1o pauiny st Jamod Jaje UaAs ulelay:|
c'9C9 . ° pajqeu3 0 L 140 pawiny st Jemod UsyM Je8|D:0 UoNod[es UonuL)al p10dal duy JaUBAUl | Z090 2094
1929 L ° pajqeus ocl 713 pajeAloeaq:G9l ‘%¥9L~0 19A8] uouanaud jleIS| 1090 EE]
{uoged ‘0
Qoualeley |u lonuoo | josuoo | Buwuni | Bumos | unuwogjeueq) abues yuswisnl| uonoun co__Mo a
10U | UERU0DJA Wd 10309/  [Buunp ayum| yneyeq | un Bumes « ISnPY found _::E«Eoo L
wnwiupy :

(eA0BYBU| - DARDBYT: ) JOSUSS U)IM JOJOBA/I0}OA SSOI0SUSS

[e/1] suonouny uonoalold [ez]

K-17



E6581386

TOSHIBA

'9€'9 UON3G Ul payioads (6EE18G9T) [BNUBIN UOKONASU] O} 191 'S|ielop Jod < i,

12929 ° L e/e |Pa|gesid| 000€ L 16666-00} |N|eA Jojsisal uoioslep Did| 9790 SR8
(epow wuele) pajqeus:z
lc'9¢'9 L4 L4 o/e pajqesig 0 L (epow duy) pajgeus:| uonod|ss [ewdyy 01d| S¥90 SRS
pajgesia:0
‘i1 Aouanbauly uonesado
Gl 9z 9 . . oo pa|qesig 0 (i poads jesald je Jojow ayj sajesado JapsAul 8y | abexeasq 7790 RRhS4
B : .| anm Indui Bojeue [|/|A JO JUBAS BU} Ul UONOY J
apow dul:Q
(ssa| pue zHoZ
. Jo sajouanbayy Joj awi} Buiem ou) [euolIpuUOD:| uonos|es
0c’9c 9 ° * paiqesia 0 L (ssa| pue uolIpuod Jejsal Jojow paddinba-axelg €790 ERSS
ZHO| Jo salouanbauy Joy swiy Buniem ou) yneyeq:0
Ve 9 - . - pajgesig 00 L'o/L’0 -ow&%.-ﬂﬂ,ﬂm”m (s10j0W N 104) W} UOKOB}EP IN0-dels 1¥90 ) REd
- - . - s1qesi (s10j0w . ,
29 pejgesia| 00k L 051~01 INd J0}) [8A8] JUSLIND UORYSISP IN0-delS 0¥90 RS54
. . - . . . (enbioy pajes jo
6L°G . . e/ |poigesia| 0§ 1°0/L°0 995 0'009~k'0| go1 1) owi peopioAo souBIsises bupesg| 6€90 | BE T
L . . o/o |peigesial o b 1001081 uopoejes feweu ZoLld| 890 | BETS
. ) 109195900 ! E|
l L4 L4 o/e pajqesig 0 L 191981} uonos|ss [ewudyy LOLd| £€90 LESS
* B 10919s9Q:0 - =
N N L] L[] o/e 3|ges! X N N 09s G X s
129279 / psjgesid| 00 1°0/L°0 SZ~00|  yopenoe Aejos uoisseiddns uewno ysmy |  SE90 SESS
0,09+~1G+:9
0,0G+~Ly+:G
o Do0V+~LE+: 1 (swuee yuswaoe|das Led Joj uone|ndled)
9l'9c’9 ° * /e pelqeus € Wi 0,0€+~12+:€ ainjesadwa) Jusique abelane [enuuy €90 hESS
0602+~ LL+C
0.0L+~0L-'}
07 - %00L~L 19A9]
g9 ° * paiqeus 0 2 QUON:0| uonos}ep abeyeaiq alim ndui Bojeue ||/|A €690 EESS
K ainjesadway Jo uonewns3:|
- - - 3|ges| uonoajep alnjesadwa H
L4 peigesidl 0 L (095 09-%021) PIEPUEIS-0 osjep ainy L| 1€90 |/ ESd
‘o> - pajqeud:|
vl'92°9 . ] pajgesiq 0 L paIgesIq:0 uonos|es duj ebejjonsepun | £Z90 Lagd
269 4 . e/e |psjgesid| vel L %0S1~00} 19A8] uonetado jiwi| 8bejoABAQ | 9290 9254
2l 929 - - o/ pajqeuy 00 10°0/1°0 ZHO'0€~1"0 ‘PAIqesIQ:0’0| Pueq Jamo| Aouanbayy uonosjep paadsian0 [ #7290 EE]
ZL 929 - - e/~ [Paigeu3| 00 10°0/L°0 ZHO'0€~1"0 ‘PaIqesIa:0°0 | Pueq 1addn Aousnbayy uonosjep paadsisA0| €290 | £275 4
¢l 9¢ 9 - - pajqeuq 10°0 10°0/10°0 038 0'00L~L00 w1} uoidsep paads [ewlouqy [ Zzz90 2254
L '9z°9 ° L pejqeusy | 0049 1°0/1°0 (Uo01x) 6'666~1°0 Buiyes wueje swy uojesado sAjeinWNg [ 1290 -EF
o - NO shem|y:| .
0l '9¢9 L4 . pajqeuq 0 L ony:o uonRodI8S [043U0d uey Bullood | 0290 o054
{uogeo “oN
jonuod | jonuod | Buwuns | Bumes | lunwwo)yaued)
ELITET TN T ST Wl 101007 |5usnp swm| 1neseq | wun bumes obuel Juswisnlpy uopoung _:ﬂﬂﬁwo oL
wnuwiuipy

(oAnOBYBU - ‘OADBYT: ) JOSUSS U)IM JOJOA/I0)08A SSO|10SUSE

[e/] suonouny uonosold [zz]

11

K-18



E6581386

TOSHIBA

‘y¢-) abed uo s|qey ay) a9s ‘ebuel Juswisnpe ay} Jo4 < i,

~

"Jojoweled [ejuswepuny e 0} SaAow Jajaweled sy

9l 'S ° hd Pajqeuy 4 713 L« ¥9~0 UoHod|8s Jejew |eujwis} NV | 0290 a5y

| 0€ 9 . . pajgesig 0 L/l ndino ssind:}, ‘ndino 21607:0] (1.LNO) uonds|es jndino asindandino o1bo | 6990 | 55 <
LIV [euondo:g
-y

. Xd€ ,

629 . . psjqeu3 0 (913 pS/YT uooajes jndur uoneoldiinw 8pLIBAQ | 1990 ) 8994
WAL
pajqesiq:0
indur @og/Aieulq jeuondo:el
jnduj as|nd paads-ybiy jeuondo:z}
ndui as|nd 4y |[euondQ: L}
Aousnbay NMOQA/dN:0L
(yndui yuauino/abeyjon) z|v euondo:e
(ndur Juaund |enuaseyip) LIy leuondo:g
pajqeus ndul uoido suoledIUNWWOYD: /.

629 . . psjqeu3 0 (713 pajgeus indul GySY aIM-p:9 uoyoa|es yndul UOHIPPE SPLIBAO | 0990 0884
pajgeus indul G8ySY dIM-Z:G

(indur uondo go1/a3
Buipnjour) pajqeus jndul jaued uonesadQ:f
(indui eBejjon) Xy:¢
(yndui abeyjon/erewonualod) $S/HY:Z
(yndui yuarino/abey|oA) [I/IA:L
pajqesia:o
(uopea ‘0
ELIVETETEN LTI el Bumes | unuuogjpueq) abue. yuswisnlpy uonoung co.Mo apL
Wd 10309/,  [Buunp aum| 3neya@ | un Buies ; i _::EEoo -
wnwiupy :

(eAnoayau|:- ‘oA0ayT: ) JOSUSS U}IM JOJOSA/I0}0OA SSO[IOSUSS apluanQ [ez]
829 L L psjqeuy ol 10°0/L %001~0 sisaia)sAy uonoajep anbiopapun SS90 5554
829 L N ps|qeus | 0S50 10°0/L0°0 088 00'0L~00°0 sy uonoajep anbiopapun 590 h5594
829 . . psjqeu3 0 10°0/L %052~0 Bubfe:q anjesausbal €590 £554

° Buunp |oAs| uoiosjep anbiouspun
) . o Buiuuns - ,
829 . ° pajqeu3 0 L0°0/L %0S¢~0| 1 amod Buunp [aA8] UoloS}p anblopapUN 2590 25594
82 9 . . pajqeuy 0 D opow du]:| ‘epow w.ey:Q uonos|as uondajep anbiouspun 1590 EEE
1279 ° L pajqeuy 0 743 pa|qeus:| ‘pajgesia:0 UO1}O8|9s |04}u0d paads-aily padio- 0590 05594
(euniey € Jo Juane
ay} ul buiddiy) dn payoeq Ajddns samod |013u0D:Z BuponUOw
2C'9C 9 . . e/e |p3|gesiq 0 713 (aunjiey e jo Ew>m. aunjiey uondo dnyoeq Aiddns Jomod. _o‘_wcoo 1¥90 LhSd
3y} ul wiele) dn payoeq A|ddns Jamod jonuo):|
dn payoeq jou A|ddns Jamod [o53u0D:Q
{uoged ‘0
ELIVETETEEN LTI lonuoo | josuoo | Buwuni | Bumos | unuwogjeueq) obuel Juswisnlpy uonoung co.Mo apL
Wd 10309/, [Buunp sum| 3neye@ | hun Bumes i i _::EEoo -
wnwiupy :
(eAnoayau|:- ‘oA0ayT: ) JOSUSS U}IM JOJOSA/I0}0OA SSO|IOSUSS [e/€] suonouny uonosjold [zz]

K-19



E6581386

TOSHIBA

'9€'9 UON03S Ul PaIoads (1€ 8G93) [BNUEBIN UOKONASU] O} J9}31 ‘S|IRl9p 104 <= 1z,

‘H¢-) obed uo a|qe) ay) 99s ‘abues yJuawysn(pe ay} Jo4 < :|,
Jojowesed |eyuswiepun) e 0} seAow Jojeweled siyl [

2 . . pajgeus [ 00 1°0/L°0 %0°00L~0"0L- jyuswisnlpe seig ZNOW| €690 | £55 4
adojs pJemdn) uoneuloul SAISOd:
A . . poieuz | | b (o B oo oeodt s onsualoBIeyD JUBIPEIB INdINO ZNOW| 2690 | 259 3
SQSO YWQgZ~0 juaund:g
2 . . pajgesiq 3 1L indino AQL~0 aBejjon:L Buiyopms Jndino Jusnnd/abelon ZNOW | 1690 ' B9
ndino AQL~0L- 86e}I0A:0
A . . pajgeus [ 00 1°0/L°0 %0°00L~0"0L- jyuswgsnlpe selq LNOW| 0690 | 554
ado|s pJemdn) uoneuloul 8AISOd:
A . . peiqeus } M Aw%m_w b L_@wssos vco_..wc_mc_ o >_.M.mwn”m onsusjoeleyd JusIpelf Indino LNOW| 6890 | 5555
INdIN0 YwQZ~0 juaind:g
T . 3 pajgesig 3 1L indjno AQ L ~0 abBeyjoA:L Buiyopms ndno jusunojebelon LNOWN| 8890 | A9 4
ndino AQL~0L- 86e}I0A:0
€0€°9 . . pajgeus [ 00 10/L°0 %0°00L~0"0}- jJuawysnipe seiq NV [ 9890 S9E54
o - (edojs piemdn) uoneuldul 8ARISOd: |
€°0€°9 . . peiqeus } M (5dojs pIEMUMOP) LOREUIPUI BAREBON:Q opsueioeleyd Jusipelf Indino Wy | 6890 | 5554
swog ‘xoidde 18|14}
swog ‘xoidde 1ay|i4:¢
9L°g . 3 pajqeus 0 ML swg| xoldde Jaylid:g ndino N4 | 890 hBYS
swQ|} ‘xoidde Jayi4:}
9}y ON:0
€°0€°9 . . pajgeus [ 00 1°0/L°0 %0°00L~0"0L- yuawysnlpe seig N[ €890 [ FAS S
[§] b T
€°0€°9 . . paiqeus } M BM_HWMMM%U%%M M,\_,.M_wmu”m onstsjoeleyd Jusipelf ndino W4| - 2890 | FE5 S
€°0€°9 L3 . pajgesiq 0 L Smﬁ«ﬂwﬁmw”m Mc%w‘_m__wwww Buiyoyms yndino jusuino/abelon W4| 1890 ' 894
91 S . . pajgeus [ ¥9 L/l 09SW(QQ | ~d9SWg "0asUly BuLiayy jo swn sy} jejuelsuod| 8/90 | AL 54
1 0€°9 . . pajgeus [ v8'€ 100/100 ZHMOZ €7~00') sasind jo Jaqunu jouopdsles| 290 [ LL 54
1 0€°9 . . pajqeus 0 L/l |« 6Y~0 uonjos|as uopouny jndyno asind| 9790 9L 54
[ . . pajgeus - L/ - Juswjsnipe Jajaw [euiusa) ZNOW| 6290 EEE]
A . . pajgeus S L/l 1+ ¥9~0 Uo1}03|as Jajow [eululid) gZNOW| 290 [ AL 54
A . . pajgeus - /L - jJuswisnipe Jejew eusd} LINOW| €290 [ EL 94
[ . . pajgeus 2 L/L |« ¥9~0 Uo1}09|as Jajow [eululd) INOW| 2290 [ JL 54
uoles oN
jonjuod | jonuod | Buwuni | Bumes | unwwogpued)
9oUBIDRY (JEISUOD YA Wd 10108 |Bunnp s neseq Jun Bues abuel yuawysnlpy uonoung _cﬂﬂﬁw TR
wnwiup : 0

(oAnOBYBU - ‘OADBYT: ) JOSUSS U)IM JOJOA/I0)08A SSO|10SUSE

ndino JeeN [+2]

~

K-20



E6581386

TOSHIBA

11

“pe-) abed uo a|qe} ayy ass ‘ebuel Juswisn(pe ay} Jo4 < |,
“Jejewe.ed |ejuswiepuny e o} serow Jejeweled siyL [

1q1youd:
1°1€°9 . . pajqeuy 0 L eﬁ_&hwm__“m uoniqiyoud uonesado ey |IV|  2£20 LEL A
e uqiyoid:| uonesado Buunp
1°1e°9 . . o/ psjqeus l (913 01 4/P 0L 3 10 8BuByp Jo uonIqIyoId 9€.0 gEL A
L'1e9 . . pajqeus 0 L GeL0 | SEL S
be ° * paiqeu3 0 Wy Jwiad:0| uoneiado doys Aousbisws [sued uonesado veLo hREL S
e 1qIyo.d:| uonoa|es uoniqiyold
biie ° * paiqeus 0 Hy Juwad:0 Bummes Aousnbayy jsued uonesadQ 0€.0 DELS
d R
S'lE9 . . pajqeusy 0 VL doys :c_Mhmmﬂ_MMMnn_V”m uonoajes uieyed dojs jeued uonesedo| 1220 -
€8 L N psjqeus 14 L ona uopoaes Aeldsip ¢ Jojuow smels| 120 AL
€8 ° L psjqeuy € L ona uoos|es Aedsip ¢ Jojuow sniels| €120 ElLd
€8 N L pajqeuy 4 L ille] uoos|es Aejdsip z Jojuow sniels|  z120 N
€8 L L psjqeuy ] Ll onia uopoaes Aeidsip | Jojuow smejs| 1120 -
€8 L N pajqeus 0 L L« €4~0 uopoaes Aeidsip Jojuow piepuels| 0120 ]
Ploy wnwiuin:g
€8 . . pajqeusy 0 L pIoy xead:| uoyouny pjoy Joyuow plepuels| 600 GOL 4
awy [eay:0
€°1e9 L L pajqeuy 0 L GGZ~| ‘PaIges!d:0 ¢ uonoaes dajs bulbueyd| 8020 EE]
€le9 ° L pajqeus | 000 10°0/L0°0 ZH H 4~10°0 ‘PeI9es!a:00'0 | uopoaes deys Bulbueyd | /020 LaLd
2’le9 ° L Psjgeus | 000 10°0/L0°0 ZH H £~000 selq Keydsip yun @a14| 9020 0L 4
. (adojs psemdn) uoneuloul 8ARISOd: |
c'e9 . ° psjqeus b 91 (adojs premumop) uoReuloul sAReBaN:0 olsuejoeIeyd Jusipelb Aejdsip Jlun 8a14| G020 SoL4
. UOISI9AUOD }lun 9al) salouanbaly qid:|
z2°1e°9 . . o/ pajqeuy 0 VL UOISIBALGO U 51 Aejdsip Sojauanbey [1v-0 uo93|8S UOISISAUOD Jiun @3l Aousnbai4| €020 EQL 4
2'le9 ° L4 pajqeus | 000 10°0/L0°0 0°002~10°0 940:00°0[ uoneoyiubew Aedsip jiun aay Aouanbaid| Z0.0 ]
Lieg | e . poigeus| o b S uonoales joajoid ejum Jetewesed | 0020 | 0L 3
(uoned *0|
ERIVENETE) oo | jonuoo | Buwuni | Bumas | unuwogpuzq) abues yuswisnl| uonoun co__Mo a
10U | UERU0DJA Nd 10309/, [Buunp aum| 3neyeq | Wun Bumes jusuismipy found _c:EFoo L
wnwiuiy !

(eA0BYBU| - DARDBYT: ) JOSUSS U)IM JOJOBA/I0}OA SSOI0SUSS

[¢/1] s1e1oweled jaued uoneladQ [GZ]

K-21



E6581386

‘LM JO 9|qe) 8y} 998 <= “Ajoeded ay) uo Buipuadap Atea senjea jneje( g,
‘Bumes siyy Joj pasn s| Jajeweled 8y} JO JOQWINU UONBIIUNWWOD Y] (|,

TOSHIBA

[44n°] . ° pajqeu3 GMS 713 L+ 666~0 v Jejeweled uoneysiBal OIND | $520 RELS
[44N°] . . psjqeu3 :.v_wv L L« 666~0 € Jojoweled uonensiBal YoIND | €520 ESL S
d
[44n°] . ° pajqeu3 MFV 713 L+ 666~0 ¢ Jojeweled uoneysibal OIND | 2520 S50 4
[44N°] . . psjqeu3 ?%v<v L L« 666~0 | Jejowe.ed uonensiBal YoIND | 1520 P 5L
19661} pjoy winwiujw yead J0}IUO:E
NO Aq [e007:Aay 8j0Wal/|e207:Z
(Aoysiy 3s| ayy
3 0} dwn( }s114) Jejowesed papiodal 0}
[44N°] . . paigesiq 0 L duwnf o} Ajjew.iou Buissaid Jejeweed uonoaes uonouny Aax ASY3| 0520 5L 4
8y} pJodai 0} *08S g Jo} Buissaid:Aay Inouoys:|
uonouny
Buiyoyms spow Bumes piepuels/apow }oIND:0
UMM0000L=1'¥
UMm3000L=1L:€
€€ 9 . ° pajqeu3 Cx 713 UMNO00L=1:Z| uonoajes jun Aejdsip sojewpem Buneibaiul| 6.0 EhRL 4
Umiol=1:1
YMmL=1:0
£ . . poldeuz | 1 b ol Gg|  UomosIes uonualal seleumem Bunesbalul| 8720 | Bhi
€9 ° L pajqeuy € 213 6¥~0 yejepasell| Gy/0 Shid
4] N L pajqeuy 4 213 67~0 gejepagell| v¥/0 RhLd
€9 L L ps|qeu3 I L 67~0 CcEjlepadell |  €v/0 EhL 4
4] L N pajqeu3 0 L 67~0 | E}Yep 8dell | 2v.0 chid
SoLy
sl
[4°] . ° pajqeu3 4 713 swool:e apAd eoeIL|  LFL0 P hiLd
swoz:l
swi:Q
Bunabbuy g
[4°] . ° pajqeu3 3 L Buidduy v:1 uonosjes ddell | 0¥L0 Rt d
109]9s9Q:0
(uopea ‘oN
jonjuod | jonuod | Buwuni | Bumes | unwwogpued)
ELIVETETEEN LTI Wd 10100 |Buunp o] wmeseq | wun Bumos abue. yuswisnlpy uonoung _:mﬂﬁw . apL
wnwiupy :

(oAnOBYBU - ‘OADBYT: ) JOSUSS U)IM JOJOA/I0)08A SSO|10SUSE

11

[e/2] s1eyoweled |aued uonesadQ [Gz]

K-22



E6581386

TOSHIBA

11

‘Buies sy} 4oy pasn s| Jajoweled ayj JO JOqUINU UOIBIIUNWIWOD BY ] |,

22°g . . pe|qeus AJ_MM& i 1. 666~0 z¢ Jeewesed uonensibelyoind | zgz0 | 2HL 4
[44°] N . pajqeuy 666 213 L« 666~0 | ¢ Jejewesed uopesisibel YoIno 1820 ) B4
[44°] N L pajqeu 666 213 |« 666~0 0g Jejowesed uonesisibasoIND [ 0820 ORL 4
[44°] hd L4 pa|qeus 666 L/ 1« 666~0 6¢ Jejewe.ed uopesnsibal YoInp 6.0 ]
[44°] L L4 pa|qeus 666 L/L 1« 666~0 gz Jejewe.ed uopesnsibal YoInp 8110 T
[44°] N . pajqeuy 666 213 L« 666~0 /Z Jejewesed uopessibel YoIno | /220 LLL S
[44°] N L pajqeu 666 213 |« 666~0 9 Jejeweled uopessibel YOIND | 9770 ETE]
[44°] hd L4 pa|qeus 666 L/ 1« 666~0 Gz Jejewe.ed uopesnsibal YoInp G..0 Ll 4
[44°] L L4 pa|qeus 666 L/L 1« 666~0 ¢ 19jeweled uonessibal YoInD v..0 ALl
[44°] N . pajqeuy 666 213 L« 666~0 ¢z Jejeweled uopessibel YOIND | €220 ELL A
[44°] N L pajqeuy 666 213 |« 666~0 ZZ Jejeweled uopessibel YOIND | 2220 Sl
[44°] hd L4 pa|qeus 666 L/ 1« 666~0 | Z Je1oweled uonesisibal YoInD 12,0 -
[44°] L L4 pa|qeus 666 L/L 1« 666~0 0z J81eweled uonessibal YoInD 0420 ]
[44°] N . pajqeuy 666 213 L« 666~0 61 Jojowe.ed uonensibal YoIND| 6920 651 4
[44°] N L pajqeuy 666 213 |« 666~0 8| Jojowe.ed uonensibal YoIND| 8920 EETE]
[44°] hd L4 ps|qeus 666 L/ 1« 666~0 /| J181eweled uonesisibal YoInp 1910 ]
[44°] L L4 pa|qeus 666 L/L 1« 666~0 9| Jejeweled uonessibal YoIND 9920 EETE
[448°] N . pajqeuy 666 213 |« 666~0 G| Jejewe.ed uonessibal YoIND| G920 581 4
[44°] N L pajqeuy 666 213 |« 666~0 | Jejowesed uonesisibasoIND [ 920 RS
[44°] hd L4 ps|qeus 666 L/ 1« 666~0 ¢| Jejeweled uonesisibal YoIND €920 £58L 4
[44°] L L4 pa|qeus 666 L/L 1« 666~0 Z| Jejeweled uonessibal YoInD 2910 25804
[448°] N . pajqeuq 666 L/l L« 666~0 || Jeyewe.ed uopessibal doInD 1920 T
[44°] N . pajqeuy 666 213 |« 666~0 0} Jejowesed uopesisibasoIND [ 0920 FEE]
[44°] hd L4 pa|qeus 666 L/ 1« 666~0 6 Jejewe.ed uopedsibal YoInD 6620 550 4
[44°] L L4 ps|qeus 666 L/ 1« 666~0 g JejeweJed uopedsiBal YoInD 8620 850 4
[44N°] L4 L4 ps|qeus AS_WH_V L/ L« 666~0 / Jejewe.ed uopesnsibal oo 1610 LaLd
eC’s . . ps|qeu Amu% L L« 666~0 9 Jejewe.ed uonensibal oIND | 9620 5L 4
eC’s . . ps|qeu AOow_._uv L L« 666~0 G Jejeweled uonessiBel YIND | 6520 geL 4
(uopea o
souciapy |uesuopyy| 1OBUO9 | 108U00 buwuns | Bumes | unuwogeueq) abue. Juswisnipy uonouny co_w_mo apIL
Wd 1009, [Buunp awp| uneseq | wun Bumes : I uonos ]
wnwuy :

(eA0BYBU| - DARDBYT: ) JOSUSS U)IM JOJOBA/I0}OA SSOI0SUSS

[e/€] s1o1oweled |aued uoneladQ [GZ]

K-23



E6581386

*UONEDIUNWWIOD A JUSS S| SN[EA PUBLUWOD B USYM SAOSYT (2,
0°0S 'dM-_0°09 :NM-_ Yiim Buipus Jaquinu [9powW & Yim JopaAu| :|,

TOSHIBA

L ¥€°9 N N o/ pajqeus | 000 10°0/L0°0 "09s 00°2~10°0 ‘1INe}2a:00°0 (S87SY @um-p) sw Buniem puss]  Gz80 5284
sdq 00¥8¢€'C
L '¥€°9 . ° pajqeu3 3 L sdq 00z64:L (58%SY 2um-p) pasds uonedunwwod | 0280 o784
sdq 0096:0
L ¥€°9 ° L . Pa|jqeuy bx 10°0/1°0 ZH H 4~00 Kouanbay zjulod| 180 FHCE]
1 '¥€°9 L L ¢.pajgeu3| 00l L %00L~0 Buipes zuod| €180 E
1 '¥€°9 L L Z.pajgeu3| 00 10°0/L°0 ZH H 4~00 Kouanbay | juiod| Z180 R
L ¥€°9 ° L . Pa|jqeuy 0 213 %001-0 Bumes | juiod [ 1180 N-F
uondo ppe uonedUNWWOD:E
LvE9 . . e/e |poigeuz| 0 M mmwmm M"nww uoosjes yulod fousnbaiy| 0180 | L) &4
pajqesia:0
L¥E9 . . pajqeuz | 0 L mmﬂn_mw_\wm (58¥SY 2am-z) UoRo3|as j0oolold | 2080 | LOE S
)
-G
(Aouanbauy ndino ue spuss) Jayse| i
(puewwod Aousanbayy e spuss) Ja}sep:g
. (493sEBW By} YyIM Buoim saob (G8%SY 24IM-Z) SUOIIEDIUNWWOD
LvE'S * * pelqeus 0 Hy Buiyiewos Ji doys Aouabiaws Joj sduy) ane|S:Z| JoUaAUI-0)-1olaAUl JO) Buies ane|s/is)sep 9080 o084
(493sBW BY) YIM Buoim
s906 Bujyswos j1 uoiesado sanuUUOD) SAB|S: |
(193seW 3y} ypm Buoim saob
Buly}BWOs §I PUBWIWOD ZH( & SaNsSsI) 9Ae|S:(
L ¥€°9 ° L pajiqeus | 000 10°0/L0°0 "09s 00°2~10°0 ‘INe}2a:00°0 (S87SY @um-g) swi Buy §080 SOEd
oo - (G8¥SY @uM-p PUB G8YSY BIIM-Z O}
bveo ° * pelqeus 8 Wb 8~0 UOWIWOD) UONOE JNO-3WI} SUOHEDIUNWWOD 080 hO8 4
oo - . . . (S87SY 2um- pue GgySy aim-g
1 '¥€°9 . . psjqeu3 0 L 088 00L~1 '440:0 0} UOWIWOD) SLI} JN0-8W} SUOKEDIUNWWIOD €080 EORS
L ¥€°9 ° L pajqeuy 0 213 1¥2~0 (uowwod) Jaquinu JapaAUl [ 2080 EREE]
Mued ppoZ (G8vsy
Lve9 . . pajqeuy I VL ‘Rued usaz:) : . 1080 |/ OB4
fed uoN:Q QlIM-17 PUB G8YSY SJIM-Z 0} uowwod) Ajied oy
sdq 00¥8¢€'C
L '¥€°9 . ° pajqeu3 3 L sdq 00z64:L (58%SY @um-z) pesds uonedunwwod | 0080 o084
sdq 0096:0
(uopea ‘oN
jonjuod | jonuod | Buwuni | Bumes | unwwogpued)
ELIVETETEEN LTI Wd 10100 |Buunp o] wmeseq | wun Bumos abue. yuswisnlpy uonoung Emﬂﬁw . apL
wnwiupy :

(oAnOBYBU - ‘OADBYT: ) JOSUSS U)IM JOJOA/I0)08A SSO|10SUSE

11

[/1T uonouny uonesiunwiwod [9z]

K-24



E6581386

TOSHIBA

'9€°9 Uondag Ul payioads (e4€18593 ‘18218593) [ENUE} UOIONLSU| O) BJal ‘S|IBJOP 104 <= 1},

11

1 Bumes (snaid0dd
bx . . pejqeus | 0000 L 4 4 4 4~0000 JON9IAS() UoRdO UOREIUNWLIOD %80 hREd
01 Bumes (snald0dd
be . . pajgeus | 0000 ML 3 4 4 4~0000 J1oNBoINeQ) Uondo uopeolunwion| €V80 | EREA S
6 bumes (snal40dd
bx . . o/e pejqeus | 0000 L 4 4 4 4~0000 JON9IAS() UoRdO LUOREIUNWLIOD 2780 chEd
8 Bumes (snald0dd
be J o peiqeus | 0000 L 5 4 44~0000 J1oNBoINeQ) Uondo uopeolunwuion| W80 | 1 kA
£ Bumes (snaid0dd
bx . . pejqeus | 0000 L 4 4 4~0000 JON9IAS() UoRdO UOREIUNWWOD 9€80 SEES
9 Bumes (snald0dd
bx . . pejqeus | 0000 L 4 4 4~0000 JON9IAS() UoRdO UOREIUNWLIOD S€80 SEES
G bumes (snaid0yd
be . J peiqeus | 0000 L 5 4 4 4~0000 J1oNBoINeQ) Uondo uopeolunwion| YE80 | REA S
¥ Bumes (Snald0dd
bx . . o/e pejqeus | 0000 L 4 4 4~0000 JON®9IAS() UoRdO UOREIUNWILIOD £€80 EERS
€ bumes (snaid0yd
be . . pajqeus [ 0000 L 4 44 4~0000 JoNBoIeq) Uondo uoneaiunwwon| 2680 | SEE S
Z Bumes (sng140dd
bx . . pejqeus | 0000 L 4 4 4 4~0000 JON9IAS() UoRdO UOREIUNWWIOD 1€80 VERS
| Bumes (snald0dd
by . . pa|qeus 0 L 1~0 J1oNBoINeQ) Uondo uopeolunwuion| 0680 | DEA S
L 've9 . . e/e | pajqeus 0 7 Snaqow: (58vSY aam-) uonosjas [0oojold| 6280 | 5254
VEIHSOL:0 | )
9
-G
(Aouanbauy ndino ue spuss) Jayse| i
(puewwod Aousanbayy e spuss) Ja}sep:g
o (493sEW By} YyIm Buoim saob (58SY 2um-p)
ON ° * pelqeus 0 Wi Buiylewos J| doys AousBiawe Joj sduy) aAB|S:Z|  Bulas uoREDIUNWILIOD JOHSAUI-0}-JoHBAU| 9280 S084
(483sBW BY) YIM Buoim
s906 Bujyswos j1 uonesado sanuuUOd) SAB|S: |
(193sBW By} YIM Buoim
$906 Buly}aWos JI puBWIWOD ZH(Q B SBNSSI) 9AB|S:0
{uoeo o
oouaIaley [ lonuoo | josuoo | Buwuni | Bumos | unuwogjeueq) obuel Juawysnl| uopoun co__Mo ]
10U | UERU0DJA Nd 10309/, [Buunp sum| 3neye@ | hun Bumes jusunsnipy found E:EHEoo L
wnuwiuipy :

(eA0BYBU| - DARDBYT: ) JOSUSS U)IM JOJOBA/I0}OA SSOI0SUSS

[y/2] uonouny uoneaiunwwo) [9z]

K-25



E6581386

TOSHIBA

'9€'9 UONOaS Ul pauioads (88218593 ‘€¥€L8S9T 182L8G9T) [BNUEIN UONONIISU| O) I8l ‘S|IBJOP 04 <= 2,
'9€°9 Uonvag Ul payioads (e4€18593 ‘18218593) [ENUE}\ UOIONLSU| O) 19Jal ‘S|IBJOP 104 <= i},

sojod 9118
sajod y1:/
sajod z1:9
s . . pajqeuq z [ mM%M%mmw UOIEDIUNWIWOD IO} S3jod Jojow Jo JaquinN| 9580 gcged
sojod 9:¢
s9jod {1z
sajod z:|
AUIN-O0A8N®dINeQ
Cx ° . o/e pajqeu3 0 L §52~0 Jojuow | ¥G80 hRE8E4
yo)ms paads uoido uonesiunwiwo)
. . Ellelll] Jojuoul {
Cx pajqeu3 0 L §52~0 ssaIppe Uone)s uondo UoResIuNWWOD €680 E5ES
(Bumes
" . . pajqeuq 0 (VIR J9)2weled Aq) uonesado paads josaid:GL~] uopjoa|as uonesado paads Josald| 2580 2584
QUON:0
(Bumes 5 & - Aq) uoneisado peads jesalid:G
(duy g - - 3) Jowsa YIOMIeN:
doys jse0D:¢
Le . . pajqeuy 0 1L dojs uonels|@09Q:z uonoaUUodSIp Je uonelado JauaAul [ 1G80 Y=
(uonelado panupuod) SUON: |
(PO <4 P07 Ag) uado spow Aousnbauy
‘PUBLIIOD UONEDIUNWIWOD ‘dO)S JoUdAU|:Q
[ 4 4 o/e pajqeuy 00 1°0/L°0 '08s 0'00L~0'0 Wi} papusixe uojdslep uonosuuodsIq| 0S80 584
€1 Bumes (SNgI40dd
be . . o/e ps|qeus | 0000 713 o < 4 4~0000 JJONoIAS) UoRdO LOREdIUNWIWOD 9¥80 SRES
1 Bumes (snald0dd
be . . ps|qeus | 0000 713 4 < 4 4~0000 JON®oIASQ) UoRdO LOREdIUNWIWOD S¥80 ShES
{uoged ‘oN
joJjuod | [ouod | Buwuns | Bumes | lunwwogd/pued)
ELIVETETEEN LTI Wd 10100 |Buunp o] wneseq | wun Bupos obuel Juswisnlpy uonoung Emﬂﬁw . apL
wnwiupy !

(oAnOBYBU - ‘OADBYT: ) JOSUSS U)IM JOJOA/I0)08A SSO|10SUSE

[¥/€] uonouny uonesunwwo) [9z]

~

K-26



E6581386

TOSHIBA

"9€°9 UOI09S Ul pa

11

ads (1.8218593) |ENUBI UONONJISU| 0} 8§l ‘S|IB}BP IO <= |,

pajgesia

L

J9HBAUl pUE pJeoq Hnolid uondo 1osay: |
SUON:Q

Bumpes Josal uodo 3JomjeN

6680

G684

e

pajqeuy

242

4443~0

S8)Jou dal4

0880

LR

Ve

pajqeuy

243

onla

G EJep peal yoolg

6280

6L 84

Ve

pajqeuy

24

Oonla

¥ e1ep peal yooig

8/80

BLBd

Ve

pajqeuy

Oona

€ Blep peal »}o0|g

E]

—[==[|+
©|o|o|d|c

e

pajqeuy

ofo|o|o|o| o

242

ona

Z E1Ep peal oolg

SLEd

L ve'9

pajqeus

L

poads [BUOIE}OY:0Z

Sa)jou 9314:6]

¥ Jojuow AN'8L

€ Jojuow AN:LL

¢ Jojluow AN:9L

| Joyuow AN:GL

anbuo] |

Aouanbauy yoeqpasy peads:g)
(uonoajep Q) obeyjon indu:z)
Jojluow pleod [eulwa) Xy:| L
Jojiuow pleoq [eulwd) yS/dH:0L
Jojluow pieoq [eulwal ||/IA:6
Jojluow pJeoq [euiwls} IndinQ:g
Jojiuow pleodq [eulwa} induj: /.
an[eA %oeqpasy did:9
UONJeWIojul WBJY:G

abeyjjon IndinQ:

juaund JndinQ:g

Aouanbayy IndinO:z

uoljewIojul SNJejS: |
10919s9Q:0

| elep peau }o0|g

G/80

L ¥€°9

pajqeuy

203

Oona

¢ Bjep sjum ¥ooig

1280

L ve’9

pajqeus

203

PUBWWOD paads [eUuone}oy:9
ejep Bojeue UOREDIUNWIWOD:G
ejep ndino pieoq [euiia) iy
puewwod Aouenbaig:g

Z UOIJeWIOJUl PUBLIWOD):Z

| UOIJeWIOJUl PUBLIWOD): |
pa|qesiq:0

| Bjep ajlim 3d0|g

0,80

JLed

ERIEIEIEN]

IEISUOD YA

|01)u0d
Nd

|0Jjuod
10}/

Buruuni
Bunnp sy

Bumes
iinejeg

(uoned
1UNUILIO7)3UEd)
yun Bupes
wnwiupy

abueu Juawysnlpy

uonoun4

“ON
uoies
Junwwoo

SRL

(eA0BYBU| - DARDBYT: ) JOSUSS U)IM JOJOBA/I0}OA SSOI0SUSS

[v/%] uonouny uonedIUNWWOY [9Z]

K-27



E6581386

TOSHIBA

"9€°9 UOIJ09S Ul paLI0ads (GEE18G93) IBNUEI UONONSU| O} Joja) ‘S|IBOP 104 <= i1,

paiqesiq

L

6634~0034:6606~000€
6604~000:6602~0002
Jaquinu uonoa|es INAIND:GGZL~000+
JaquINU UoHOUN AN:YE6~816
8~ [BUILLISY [BUISIU|:ZE~GZ

¥ [eulwla) Indul [enyIA ¥

¢ [euiwJa) Jnduy [BNUIA:EZ

Z leuiwie) Induy [ENUIAZZ

| [euiwe} Indul [enIA:LZ
[eulLIs} G18:02

[eul) ¥1.8:61

leuiwa} g17:91
feuiis) /| T:GL
leuwa) 9| :vL
leuwa) GI:EL
leuwa} p17:zL
leuIa) g17:1L
leuwis} Z17:01
leuwa} LI7:6
[eUIIB) YS/HY'8
[eulLIS) €51/
[eulLIS) ZS:9
[eulIB) |SIG
[eUIWIL) STy
e

leuiwis) ¥:Z
leuiwisy 411
109198900
Jaquinu uonouny [euiwJs) induj

11 126.e) uonouny induy

0060

ERITEYCTENRTE T

|04Ju0d
Nd

|0u00
10}/

Bujuuns
Bunnp sy

Bumes
Hnejeg

(uoned
JUNWWOo7)/aued)
Jun Buies
wnwiupy

abuel Juswysnlpy

uonoun4

‘ON
uones
unwwoo

SRL

(oAnOBYBU - ‘OADBYT: ) JOSUSS U)IM JOJOA/I0)08A SSO|10SUSE

11

G/1T uonouny AN [2]

K-28



E6581386

TOSHIBA

'9€'9 UON3G Ul pa

11

ads (G£€18593) [enue|y UORONIISU| O} Joyal ‘s|Iejop 104 < :|,

[ L[] . pajgesig 0 L/ H mm U. Se sweg Z€ puewwod uoijouny EQC_ €160 m_. m n\
N . . pajgesiq 0 L/l 05 o seswes L€ yobuey uoounjindul| zZ160 [ 21 54
Le L[] L] pajgesia 0 /L \L..Qm o sesweg 4 uow._no _uwcm_wwm uonouny S&:O L1160 1) m =
[ L[] . pajgesig 0 L/ Dmm U. Se sweg (%4 ﬂwm‘_m« uonouny EQC_ 0oL60 D_. m n\
[ L[] . pajgesig 0 L/ H mm U. Se sweg €Z puewwod uoijouny EQC_ 6060 m mm n\
N . . pajgesiq 0 L/l 405 o seswes Zz Jobuey uonounyindul] 8060 | ADE 4
Le L[] L] pajgesia 0 /L ] Qm o sesweg ¢Z puewwod uopjouny «:Qc_ 1060 \- Qm =
Ly . . pajgesig 0 L £05 o seswes 1.z 19b.e) uonouny Indul| 9060 9064
[ L[] . pajgesig 0 L/ Dmm U. Se saweg L uow.—no U@cm_mmm uoniouny u:Qu:O G060 m mm n\
N . . pajgesiq 0 L/l 405 o seswes €| yobuey uoounyindul] $060 | AGE 4
Le L[] L] pajgesig 0 /L ] Qm o sesweg €] puewwod uopouny «:Qc_ €060 m Qm =
Ly . . pajgesig 0 L £1{15 o seswes | 19b.ey uonouny Induj| Z060 R

(1osa1) 13534:02

(1es) L3S:61

(ploy) @TOH:8L

(z 483un0d) Z YINNOD:LL

(1 JouNnod) | INNOD:9L

(1w Aejop yo) 440:G1L

(sowy Aejdp UO) NO:¥L

(awnjosqe) gnsv:el

(jlenbs Jo ss9)) 37:21

(ueyy ssa|) 17041
ba . . e/ |pajgesid 0 ML (lenba Jo Jajealb) 39:01 | puewwoo uofounyindul| 1060 | ! SF o

(ueyy se3ea1b) 19:6

(jenba jou) IN:8

(lenbs) 03:2

NYO:9

(wns [eo160o]) YO:S

NANV:¥

(1onpoud |eaiBol) aNV:€

NLS:Z

(enow) 1S:L

(uonelado jou) JON:0

{uogea o
ERIVETETEN oo | jonuod | Buwuni | Bumas | wnuwogjeueq) abuel Juawisnl] uonoun co__Mo N
4oy (WESOOA | 10108 [Buunp o aneseq | un Bumes Juawysnipy ouny _%E? > ML
wnwiuiy :

BAOBYBU|:- ‘OABYT: ) JOSUSS U)IM JOJOBA/I0}0A SSOI0SUSS

G/zT uonouny AN T.e]

K-29



E6581386

TOSHIBA

"1ojoweled siy} Joj (GEE1859T) [BNUBIA UOIONIISU| B} O} J8Jal S|Iejp 404 < :|,

Ly . . pajqeus 0 L/ 005 o seawes G J08[qo paubisse uopoun INAINO [ 9¥60 SRE S
Ly . . pa|qeuy 0 L 0 F 4 seswes €G Jobuey uoouny ndul [ G¥60 ShEA
Ly . . pajgeus 0 /L | {15 o seaweg €G puewwod uogouny Indul| ¥¥60 | AR5 5
N . . pajqeus 0 L/l 005 4 seswes 26 yobuey uonounyindul| €460 | ERE 5
b . . pajgeus 0 L/ ! F 4 seaweg 2G puewwoo uojounyIndul| z¥60 | SR E 5
[ . . pajqeus 0 L/ Dmm U. Se sweg LS ﬂmm‘_m« uonouny SQC_ L¥60 .. T m u
[ . . pajqeus 0 L/ Dmm U. Se saweg 14 uow.—no _uwcm_mmm uonouny u:Qu:O 060 DT m u
N . . pajqeus 0 L/l 005 4 seswes € jobJey uonounyindul| 6660 | EEE 4
b . . pajgeus 0 L/ ! F 4 seaweg € Puewwoo uojounyIndul| 8660 | FEE 5
[ . . pajqeus 0 L/ Dmm U. Se sweg v ﬂmm‘_m« uonouny SQC_ 1€60 ‘.n m m u
[ . . pajqeus 0 L/ .. mm U. Se sweg Z¥ puewwod uoljouny SQC_ 9¢60 mm m u
N . . pajqeus 0 L/l 005 o seswes 1 ¥ 196483 uonouny Induj | Ge60 SEES
b . . pajqeus 0 L/l Saul} 6666~0 Z Bjep Indino AN Jo sewl JO ON|  ¥€60 | HEE 5
[N o . pajqeus 0 L/l Sowl} 6666~0 | ejep ndino A Jo sewn Jo 'ON[  €£60 EEES
Ly . . pajgeus [ 100 10°0/10°0 0850°009~10°0 G ejepawnndino AN ze60 | FJEE S
N . . pajgeus [ 100 10°0/L0°0 0950°009~10'0 v ejep awnndino AN 1e60 [/ £L <
b . . pajgeus [ 100 10°0/L0°0 0950°009~10'0 ¢ ejep awnndino AN 0e60 | DEEL <
Ly . . pajgeus [ 100 10°0/L0°0 0850°009~10'0 zejepawnndino AN 6260 | 525 <
Ly . . pajgeus [ 100 10°0/10°0 0850°009~10°0 | eep swnndino AN| 8260 [ A5 4
N . . paiqeug [ 00 1°0/1L°0 ZHO0'00S~0'0 G ejep Aouanbay ndino AN /260 [ L 2&5 <
b . . pajgeus [ 00 1°0/1L°0 ZHO0'00S~0'0 ¥ ejep Kouanbayy jndino AN| 9260 9254
b . . pajgeuz [ 00 1°0/L°0 ZH0'005~0'0 ¢ ejep Aouanbauy indino AN| G260 5264
[ . . pajgeuz [ 00 1°0/L°0 ZH0'005~0'0 ¢ ejep Aouanbauy indino AN ¥260 hebd
N . . pajgeus [ 00 1°0/1L°0 ZHO0'00S~0'0 | eyep Aouanbay indino AN| €260 | £75 o
b . . pajgeus [ 000 10°0/L0°0 %0°002~00'0 G ejep Juadsad indino AN| zz60 | 226 o
b o . pajgeus [ 00°0 10°0/1L0°0 %0°002~00'0 v ejep jusosad indino AN| 1260 =
[ . . pajgeus [ 000 10°0/1L0°0 %0°002~00'0 € ejep jusosad ndino AN 0260 e
N . . pajgeus [ 000 10°0/L0°0 %0°002~00'0 Z ejepjusoiad indino AN| 6160 | 57 54
b . . pajgeus [ 000 10°0/L0°0 %0°002~00'0 | ejep jusosedindino AN| 8160 | B/ & o
Ly . . pa|gesiq 0 L 0 f 4 seswes ¢ Jooqo paubisse uogouny INdINO| 2160 T
Ly . . pa|gesiq 0 L 0 f 4 seswesg ¢¢ Jobuey uoouny ndul[ 9160 EIE
N . . pajgesiq 0 L/l ! OF 4 seaweg €€ puewWwWod uoyouny indu|| G160 S/ &4
L . . pajgesia 0 L/l 005 o seawes Z€ yobuey uonounyindul] ¥160 [ A! 54
{uogea N
90OUBIDYRY |EISUOD YA _oﬁ”_oo _hnw_u.%%\w m:wﬂﬁ%u\s %nﬂ_w«wwm E“__”___ﬂ_%\_ _m%& abuel Juswysnlpy uonoung _:Mm__ﬁw . SPIL
wnwiuiy

SAIOOHOU|:- ‘OAIBYT: ) J0SUSS U)IM JOJOSA/I0}09A SSO|10SUSE

11

/€] uonouny AN [2]

K-30



E6581386

TOSHIBA

"9€°9 UOI09S Ul pa

11

ads (G££1.8593) [ENUB\ UOONJISU| O} Jojl ‘S|Iejep Jo4 < |,

(Z5F ) uebdaidol

(2 £ 5) uieb buidooiq:6

(5 9k ) ueb 4 dooj peads:g

(- 3) uonosjoud [ewiay]:/

(1 59 4) 1eys 509
ba . . pajgesiq 0 ML (3 ™) 3s00q anbuoy [enuei:g 11 J08lqo paubisse uonouny Bojeuy | 1960 | ! FF o

10)08} UONEI||di}NW UoNeIS|29(:

J0joe} uoljeo|diyNW UoNEela|a2dY:E

( 777) Aousnbauy ywi| soddn:g

uonela|addy: |

pajgesia:0

2IV [euondo:g

-LIV [euondo ‘+L1v [euondo:y
X .
ba . . pajgeus 0 ML YSYZ 11 1061e} uoyouny indul Bojeuy | 6560 | 555 o

AL

pajgesia:0
[ L[] L] pa|qeus 0 /L \L..Qm o sesweg yA uow._no _uwcm_wwm uonouny S&:O 8660 m. m m =
[ L[] . pajqeus 0 L/ mhm U. Se sweg €l ﬂmm‘_m« uonouny SQC_ 1G60 _.u m m n\
[ L[] . pajqeus 0 L/ H Dm U. Se sweg €/ puewwod uoljouny SQC_ 93660 m m m n\
b . . pajqeus 0 L/l 405 o seswes Z/ }obuey uonouny jndul| G660 5564
b . . pajgeus 0 L/ ) 15 4 seswes 2/ puewwoo uojounyIndul]|  $660 | K55 5
[ L[] . pajqeus 0 L/ mhm U. Se sweg WA ﬂmm‘_m« uonouny SQC_ £G660 m m m n\
[ L[] . pajqeus 0 L/ mhm U. Se saweg 9 uom.—no _uwr_m_mmm uonouny u:n_ujo 2560 m m m n\
b . . pajqeus 0 L/l 005 o seswes €9 jobuey uoounyindul| 1660 [/ 554
b . . pajgeus 0 L/ ) 15 4 seswes €9 puewwoo uojounyndul] 0660 | H55 5
[ L[] . pajgqeus 0 L/ mhm U. Se sweg 29 ﬂmm‘_m« uonouny SQC_ 6160 m H m n\
[ L[] . pajqeus 0 L/ H Dm U. Se sweg 29 puewwod uoijouny SQC_ 8160 MT m n\
[ L[] . pajqeus 0 L/ mhm U. Se saweg 19 uwmhmﬂ uonouny «:Q«:O 1v60 _.u H m n\

{uoed o
Q0UBIBeY (EISUOD YA lonuoo | jonuod | Buwuni | Bumas | wnwwogjeueq) abueu Juawysnlpy uonoung co.Mo TR
Nd 10309\  |Bunnp s yneyag | hun bupes : : E:EEoo b

(eAOBYBU| - DARDBYT: ) JOSUSS U)IM JOJOBA/I0}0A SSOI0SUSE

/T uonouny AN T.e]

K-31



E6581386

TOSHIBA

9¢-) abed uo a|qe} ayy ass ‘abuel Juswisnlpe ayy o4 <= :Z,

‘9€°9 UOIOSS Ul paioads (GEE1859T) [eNUB\ UOHONIISU| O} J8jal ‘S|Ie}ep Jo4 < :|,

NO sAem|e uonouny AN:Z

" . . o/e pa|qesig 0 (I leubis uoissiwiad + uonouny AN:| uonoaas uonouny AN | 2260 1LES
pajgesia:0
b . . pajgesig 0 L/ 2« GEL~0 ¥ UOOB|8S [eulwId) Indul [BNUIA[ 9760 9LE4
Ly . . pajgesig 0 L/l T+ GEL~0 € Uoioa)as [eulwla} Indul [enuIA| - G260 SLEd
Ly . . pajgesig 0 L/l T+ GEL~0 Z uoosies [euiwssyindur enpIA| - v/60 | AL G S
N . . pajgesig 0 L/l 2« GEL~0 | uoioees [eulwd}ndur lenIA[ €260 | LA S
anjeA "uIN:Z
[ L[] . o/e pajqeus 0 L/ anjeA ‘Xe|:L L puewwoD uoliouny EQSO JOJyUoW 2.60 m_.n m n\
Jojluow |ewIoN:Q
6634~0034:660€~000€ L,
. . . e/e [pajgeus | 000C L 6604~000-6602-0002 L }obuey uonouny Indino JONUON | 1260 | ! L5 4
anjeA "uIN:Z
[ L[] . o/e pajqeus 0 L/ anjeA ‘Xe|:L L€ puewwoD uoiouny EQSO JOJyUoW 0160 D_.n m n\
Jojluow |ewIoN:Q
6634~0034:660€~000€
be . . e/e | pajqeu3 | 0002 L 6604~0004-6602~0002 L€ 10b.e} UOROUN} Indino JOJUON | 6960 | 555 o
anjeA "uIN:Z
s . o o/e pajqeus 0 (W% anjeA "Xe:| 12 PUBWIWOD uonouny Indino Jojiuopy 8960 BoR4
Jojluow |ewIoN:Q
6634~0034:660€~000€ K
be . . e/e | pajqeu3 | 0002 L 6604~0004-6602~0002 Lz 19b.e} Uopouny ndino JojuoN | 2960 | L S5 o
anjeA "uIN:Z
s . o o/e pajqeus 0 (W% anjeA "Xe:| 11 puewwod uonouny Jndino JoHUOW 9960 g9F4
Jojluow |ewIoN:Q
6634~0034:660€~000€
be . . e/e | pajqeu3 | 0002 L 6604~0004-6602~0002 1| 196183 uonouny indino Jouo | G960 | 555 7
I. . . e/e |pojgesiq 0 L/l 01~0 12 103lqo paubisse uonoun) Boleuy|  $960 [ K55 5
2Iv [euondo:g
-LIV |euondo “+ LIV [euondo:y
X 5 ,
L. . . o/e | pojqeug 0 L YA 1. yobuey uonouny jndul Bojeuy | 2960 | S 5F o
WIATL
pajgesia:0
(uopea ‘ON
jonjuod | jonuod | Buuuni | Bumes | unwwogpued)
9oUBIBRY (JEISUOD YA Wd 10108 [Buunp o aneseq | un Bupes abuel Juswysnlpy uonoung _:Mm__ﬁwo TR
wnwiuiy :

SAIOOHOU|:- ‘OAIBYT: ) J0SUSS U)IM JOJOSA/I0}09A SSO|10SUSE

G/G] uonouny AN [e]

11

K-32



E6581386

TOSHIBA

11

‘[uonoajes uonouny ndino asind/\V/INH J0HUo|N] <= ‘ebed Jxau o} Jajey "uonouny pajoslas uo Buipuadap pjay aq jou Aew duy e Ul snies :|,

o . - x paxiq yl awi} uopelado aanenwn) | 134
. . - x paxi4 - uoljew.ojul wieje Juswaoeldal yed | 6234
L . - x paxi4 - v duised| €134
L . - x paxi4 - ¢ duyised| z134
° ° - x paxi4 - zduyised| 1134
L L - x paxi4 - | diyised| 0134
L L - x paxi4 - uolsien gNdd | €434
L L - x paxi4 3 uoisidA |NdD| 8034
. . - [ paxi4 - (leuondo) uonewuoyul [euiwls) IndinQ -
° ° - o paxid - uonewJojul leuiwsd) Indino | 2034
. ° - [ paxi4 - (jeuondo) uonyew.ojul [euiwlay Jndu| -
. . - o paxi4 - (jeuondo) uonewJoyur [euiwiady ndu| -
o . - o paxi4 - uonew.ojul [euiwssy induj| 9034
Ll L4 -  J0)luOW Snjejs -
1z £l - € J0)luowW snjeis -
204 - Z J0)luow snjeis -
)L - | J0)luow snjejs -
L L - ° paxi4 - (uopoauip uonejol) sniels| 1034
o R R 5 uonesado L uonesado veg4
uleped e je uiapjed juaund jo swi Bujuleway
o R R 5 uonesado L spaads cead
uwieyed e je Josaud jo Jaquinu - uonesado ulayed
o R R 5 uonesado L usoped 634
uloped e je jua.LIND Jeadal 0} sawi} Jo JaqunN
. . - o uoneiado - uonoses dnoub uonesado waned | €34
uwieyed e je i :
Ae|dsip Jojluow snje}s Jo sjuauoD
. . [ [ - [ peddi usym padduy usym ZHL00 Jopuow Aousnbauy dul | 0034
- - Jojuow piepuelg| -
0J}U0D uonoBIss | 60 ar0) uonoa|es (uoneoy "ON UOeo|
sousIejey WA |013U00 Wd _Ewow> .H%M_A\q ME.# SQSME_:EOS_ c:ﬂ_ﬁc:oov uonouny _cﬂELoo
(pl[eAUl :- ‘pI|EA (@) JOSUSS U}IM J0}OSA/I0}OBA SSBJIOSUSS [sAe|dsip Jojuow jo syusjuo)]

K-33



E6581386

TOSHIBA

‘[s1e10WeIRd UOIEDIPUI JOJUOW JO SBN|eA dN J8S] ‘'8 UOIOSS O} Jojyel ‘SUOHEDIPUI JOHUOW IO <
‘[sieyoweled pajejei-|N 4 [eulwisl] 9]°G UOROBS O} J8j8l ‘S|Iejep Jo4 <
“AleAioadsai Jndino asind pue ZNOW 40} ¥GY- PUB LNOIN 10} €5V ‘N 40} ZGYH ‘I O} POSN S| LGy "OU UONESIUNWWOD ‘€,

BjEp S0UBISIOY (7,

"§OBQPa3} Hd U} Ul Se pake|dsip st Aousnbauyy ‘uondo yoeqpes) Hd Yim puewiwod jndu; asind se pasn §| "Hoeqpas) Od ou si a1y} i Indino s| paads pajewnss |,

[RER

* * */ * ) NdO | pieo Oy uoisuedxe o} payoepy | 03 ce ] ;

. . x %100 indjno ejep uoneolunwwod |  G9vd 33 - -

4 4 x %10°0 € Indino paxig - - [AEE| €€

i i x %10°0 Z Indino paxiyg - - 0534 [43

° o x ) ndjno ejep uonedIuNWWo) - - €. LGV 1€

° ° x %100 | Indino paxi4 - - 1634 0¢

4 4 x 100 indino Wy | Ly3ad 6C 1 ¥34 62

i i x 100 indino W4 o34 8¢ 0v34 8¢

i i x %100 indut Ly |euondo|  8e3d 12 8¢34 12

° ° x %100 JAEE] 9 €34 92

4 4 x %100 9¢34 SC 9¢34 SC

i i x %10°0 indur pS/d [ ge3d 14 ge34 e

i i x %100 indut z|y |euondo| €34 €C 6€34 €2

° ° o MALO0 Jomod )ndino | 0€34 6l 0edd 6l

4 4 o MAL00 Jamod nduj|  6z34 8l 6¢d4 8l

€8 . . o %l (a3 %) J0j0ey peoj Jojsisal Buntesq aaesausbay | 8z34 Ll 8cdd Ll

" BlEp JTQ) J0JOE) PEOJISAO

s * * © %t wocﬁmA_mM‘_ w:.__vm_n M>_“www:m_mwm Szad o Sedd 9k
4 4 o %100 (e3ep 170) 10}0B) PEOLIBAC JoUaAUI|  $Z3d Sl vedd Sl

i i o %10°0 (e1ep 210) Jojoey peopanc J0JoN | €234 14 [X4eE] 143

i i o ZHL0'0 |njeA oeqpasd) did| ¢¢3d €l ¢cad el

Cy® - o %100 Juauind Bupiox3 Lc3d cl lead cl

Cy® - o %10°0 yuauno anbiol | 0z34 13 0cdd 13

- - o %10°0 puewwoo anbioL [ 6134 6 6104 6

[ i o %100 enbiol | 8134 8 81d4 8

- - o ZHL0'0 1.« (43)11j puodas-1) soeqpasy peads| /134 A 104 A

- - o ZHL0'0 L. (enjeA awiy-|eas) yoeqpas) peads| 9134 9 91d4 9

. . o ZHL00 AKouanbayy pajesuadwo)| G134 4] GLa4d [

i i o %100 abeyonIndino| 5034 14 5044 14

. . o %100 (uonoajap OQ) abejjon ndul| 034 3 [eE] €

. . o %10°0 juaund Inding| €034 4 €044 4

. . o ZHL0'0 anjeA puewwod Aousnbai4|  zo34 ) zoa4d |

i i o ZHL0'0 Kouanbay ndino | 0034 0 0044 0

uol ‘ON U0 . "ON Uo .
ELIEIETEN WA |o1u0o Nd _m%%%\m uonuajal duj I A35809 uonoun4 peonuwog| N uoydo peonwuiog | N uopdo
nun indjno Jojiuop indino asind/Nv/N4
(p1/EAUI :- ‘PI|EA (@ JOSUSS U}IM JO}OBA/I0}OSA SSBI0SUDS [(z/1) uonoajes uonouny indino asind/NV/N4 JoHUO]

~

K-34



E6581386

TOSHIBA

‘[s1e)owesed uopesipul JopuOW 4o sanjeA dn Jog] ‘g8 UOIOSS 0} Jajal ‘SUOEDIPUL JO}UOW JO <

peal sanjeA Aue 0} paxiye s| ubis ou jey} puiw

| deay| "Jojiuow 8y} uo pake|dsip sanjea o} Ajuo paxiye si

~

ubis anebau ay] "pakeldsip si

INdINo P\ 4O} "OU UOREDIUNWIIOD 17,
‘6% PUB 8¢ JO INdino ures} asind Joy Indino sI SNjeA sjnjosge uy :Z,

‘[sieyoweled pajejai-p4 [euiwlial] ‘9]°G UOIOSS 0} Jojal ‘s|iejop Jo4 <

*901ASP SUOHEDIUNWWOD B YyBnoiyy

uBis annebau ayy ‘payioads s anjea annebau ey :G,
Indino |\ Joj "Ou UOREDIUNWWIOY €,
BJEp 90UBIB)Y |,

o o N ; 19)unod Joug o1vd s j R
uondo uonesuNWWo)

o o oo N ; 19}unod uondaoay Siva 2 . R
uondo uoesunwwo)

. . x ,uw poads indin0| 0634 1L - -

. . x - € indjno paxiy paubig - - [<EE] %9

i i x - Z yndjno paxiy paubls - - 0534 €9

N N x - | yndjno paxiy paubls - - 1634 29

. . x %100 G, indur ||y |euondo paubis| ge3d4 19 8¢34 19

i i x %10°0 G, Indur Xy paubis| €34 09 /€34 09

i i o 100 G, @N[eA Y0eqpad) aid paubiS|  zz34 65 ¢cad 69

Lv® - o %100 juaund anbuio} paubis|  0z34 8G 0zcd4 89

- - - o %10°0 G, puewwoo anbioy paubis| 6134 95 6104 95

L«® i o %10°0 G, onbJoy paubis| gL34 SS 81d4 SS

- - o ZHL0'0 G, (49}l pu0daes-|) %oeqpasy paads paubis| /134 S PALeE] s

- - o ZHL0'0 G.(enjen swii-|eal) %oeqpasy paads paubis| 9134 €5 91d4 €9

€8 0 0 o ZHL00 G, Aouanbayy pajesuadwoo paubis| G134 25 G1a4d 25

91’ . . o ZH100 G, @n[eA puewwod Aouanbayy paubig|  zo34 1S Z0a4d 1S

i i o ZHL0'0 G, Aousnbaly ndino paubis| 0034 0S 0044 0S

. . x L 2. (onfen - - €934 67
paubis jo ndinQ) { Jojuow uonouny Ay

. . x ! z:(onerl - 2934 8y
paubis jo ndinQ) ¢ Joyuow uonouny Ay

o o N ; (anjea paubisun R R 1934 Iy
40 IndinQ) g Jopuow uonouny A

o o N ; (anjeA paubisun R R 0934 99
J0IndinQ) | Jopuow uonouny A

¥+ 1290

. . l Aeidsip uleg £, 5000 S

. . o/e x :ommW:W%.wD Jamod jndino |esBaju| 2234 Ge /234 Ge

. . x Bhid Jamod Jndui [esBajul| 9734 e 9/34 e

uo spuadaq :
. . x - UoISIaA NdD ¢ pJed O/| uoisuedxa 0} payoeny | 2934 cc - -
uol ‘ON uo . .
soualaley JA 103U00 \d _Lw_w%%\w uonusjal du] umo_:A:EEoov uonouny peownuwog | N uoado ! oN togdo
nun indjno Jojiuop indino asind/Nv/N4

|EA 1@) JOSUSS U}IM JOJODA/I0}09A SSO|IOSUDS

[(z/2) uonoses u

ouny yndino as|nd/\ /N4 J03UO]

K-35



E6581386

‘pawlopad si uoIjeI9|908p pue UoNEIS|90d. Usamiaq Bulyoyms ssejun ‘Bumes 7 3 &/ 7 7 K 8y} uo spuadep awi) UOIIEIS|909P/UOIEIS88P BY ] €,
‘PI|EA S4B PUBLIWIOD |[B puB ‘& /714 7 10 Juspuadapul g,
awiy Aue pljeA L,

TOSHIBA

- . . . U01109|8S 9SI9ASI/PIEMIO 66 86

- . . . (1e3)0) Aouanbaly umoq/dn 6 26

- . . . ¢.(umop) Aouanbaly umoq/dn 16 06

- ° . . ¢,(dn) Aouanbayy umoq/dn 68 88

- ° ° ° ojum ejep Aleulg /8 98

- ° ° ° |leubis 1abb} yoeq aoeu] /1l 9/

- . . . 1ea|0 Ae|dsip Jejownem Buneibaju| Gl v/

- . . . |eubis Bujuny-oiny /9 99

- . . . leubis NN uoouny AN| 69 ¥9

- ° . . uonesado paads paljioads 65 86

- ° ° ° uoljesado snonuuod Pavio /S 95

- ° ° ° BuIyo)Ims as1onal/piemio) did G5 S

- . . . 1osa. uoneibajul/uonenualaglp did €S 25

R R R R (uonesado 1g 05

alim-aa1y} jo doys) uonesado gH jo BuipjoH

. - ° ° ° Jooued Ajuoud uonesiunwwo) 61 81
bel - ° ° ° 10119 [eWIay) [eusa)xg v o
- L L L uond9I8s 440 1044u0d did 1€ 9¢

- . . . [eubis Bulyoyms yA| 62 8z

- . . . BuIyO)IMS UONEI8[908P/UOIIBIS|800Y Sz vz

. . . . Bunesg 0d| €z 44

- Zx ° . doys Aouabiawg (¥4 0z

° ° ° ° uni bop 6l gl

- ° ° °  paads jasald :¥S m 9l

- . . . ¢ paads josald €S Sl Pl

- . . . Z paads jesald :ZS cl 2zl

- . . . | paads jasald :1S 1l [

- Cx . . 1os8Y ‘S3d 6 8

- [N . . Agpuess :1s L 9

- ° ° ° PUBLLWIOD UNJ 9SJOADY Y S I

- . . . PUBLLLIOD UNJ pIEMIOS 4 € 4

- - ° ° paubisse si uoiouny oN ) 0

QouaseRy | =500 4| P =POLT N JoJJu0d Nd Hﬂu%%\m uonoun4 w>n_vu_wm_wz wm_n_wmnun_
PI[EAUI :- ‘PI|EA @) JOSUSS U}IM JOJODA/I0}OA SSO|I0SUSS [(z/1) Bumas uonouny [euiwia) Jnduj]

~

K-36




E6581386

TOSHIBA

11

. . . . uoyeyoxe Aleulwipid| Gzl vzl

= o . . puewwoo uolesa|aosp ysapidey | €21 (442

= . o Py Buljqeus Bunipas Jajeweled 1L 0Ll

V7L B ° ° . Ajuoud pieoq [eujws) puewwod | 601 801

. A . . Ayuoud jeuwsy 1/IA| 201 90}

" Py Py ° Buiyoyms Ayoud aouaiayal Aousnbaig S0l 0L

z . . . Buiyoyms ANI/emod [esswwoy | €0l <ol

- ° ° ° puewwoo dojg/uny 10l 00l

coewey | 1901 4 | 1-POUT | A | owoomd | oo onneban

pl[eAUl - ‘PI[EA (@) JOSUSS U}IM JO}OSA/I0}OBA SSB|JIOSUSS [(z/z) Bumas uonouny [eujwuay Induj]

K-37



E6581386

TOSHIBA

. . 10119 UOIEDIUNWIWOD G8HSY 6. 8/
. . jndino Ayyeay Japuanu| 1l 9/
. . snyeys wiele(-aud) u| 1. 0L
. . Z uonesado oy Apeay G9 9
. . | uonesado Joj Apeay €9 29
. . unJ 9SI9Ad1/pIEMIOH 19 09
° N 40118 uojedUNWWOd HulT-00/A8N32INed/SNdIJ0Hd 65 85
° ° w.ele aw uonesado aAnenNWND 1S 9G
. . Buiyoyms uonesado pieoq [euiayuonesado [pued GG I
. . unl Bor u| g 25
° N 3430/NO uey Bujjood 1S 0S

(yndino uonesado
* ° o/ |E10J3WWO9 Joj) Z INdINo Buiyoums AN|/[BI0IBWWOD 6v 8v
(yndno uonesado
* * /e JapaAul 1oy) | Indjno Buiyoums AN|/|EIOISWWOD Ly o
. . (dO ¢ 'z 100 110) ainjejwbri| Gy 4
. . ("030 “aunjiey aseyd ‘43 100 ‘VOO) dIn|tey snoLas 134 [44
. . doisuny| 1y oy
L o L Hwij uoneirsp aid 6€ 8¢
. . 1321 J0 8s1N0d U| Ge e
. . doys Aouabiswa u| X ¢
o ° wuele-a1d peojsano Jojsisal buiyeig 1€ [\
o ° w.eje anbiouanQ 6C 8z
. . WJE[e JUs.LINO MO 12 9z
. . w.ieje abejjoAIapuUN HNDIID UIB| Sz vz
. . wJele-aid abejorlon) [¥4 [44
o ° w.ele-aid JeayianQ ¥4 0z
. . wie|e-a1d peolIano 10jo) 6l 8l
. . w.ele-a1d peolIano JoUaAU| m 9l
o ° w.ele-aid JuaiindianQ Sl vl
. . (210 pue OHd3 100 43 Joj3deoxs) T4 ainjed| €L [
. . (duy |le) 14 aunjie 1L [
. . |ealse paads payoads 6 )
o ° uoN}9|dwod UOIEeI8|908p/UOI}BIS|9IY /
° N MO S
4 ° n €
i i 1 3
o160|
ELIEIETEN| N |0JJU0D Nd | |0J}UOD JOJOBA uonoung oAReBoN

(pieAur :- ‘pijea

) JOSUBS U}IM JOJOBA/I0}08A SSBIIOSUDS

[(¢/1) Bumes uonouny [euiw.a} IndinQ]

~

K-38



E6581386

TOSHIBA

11

. . g indno uonouny A 1€C 9€C
. . / indno uonouny Ay GEC 1444
. o 9 ndjno uoyouny AN| €€z [434
. . G Jndino uonouny AN| 1eZ 0€Z
. . ¥ Indino uonouny AN 62¢C 8¢¢C
. . ¢ indino uonouny Ay yX44 9¢¢
. o Z ndjno uonouny AN|  Gzz 1444
. . | yndjno uonouny AN| €2z [444
° ° obeyealq anm indut IAJIA]  GSL Gl
0 0 |leubis |eAowal Jamod €Gl 251
. 0 uolnoslep wiee Dl1d 1GL 0SL
. ° (X¥) [eubis Jusweaibe puewwod Aouanbai4| 6¥1 8yl
o . (]A) [eubis Jusweaibe puewwod Aouanbai4| L ovl
0 0 (S/dy) [eubis yuswaaibe puewwod Aousnbai4| G| vyl
. ° uoljo93ap anbiopspun (54 A4
. ° (29104) uonesado padio4 Lyl oL
Py . (99404) uonesado paoso4| 6EL 8El
0 0 Buiyoyms ajowal/[eso] €1 ol
. . (doys Aouabiawae jdeoxa) 14 ainje4| ggl el
) . . uoo9as g/| puewwod Aousnbayy uonesado| €€l €L
. . wJeje-aid anbiopanQ €1 o€l
0 . wJe|e juswaoe|dal yed 621 ezl
. . dOols-1| L2l (4]
. . Keja1 uoissaiddns ysnu [eusaxa Joy IndinQ Sl A
. . Jiwi| anbio} aAnebaN [ 2L
. . ywi enbio} eAnisod [ LLL 0Ll
. . (Indyno 11g-2) 2 Indino ejep pajeubised| S0l 01
. . (indino 11g-/) 9 Indino ejep pajeublsea| €0l 20l
. . (indno 31g-2) G Indino ejep pajeubisea| Lol 00}
. . (indno 11g-2) ¥ Indino ejep psjeubisea| 66 86
. . (Indino 31g-7) € Indino ejep pejeubiseq| /6 96
. . (Indino 31g-/)  Indino ejep pajeubiseq| 66 76
. . (indno 31g-2) | Indino ejep psjeubisea| €6 z6
. . (indino 11g-9) 9 Indyno 8pod JoL] 16 06
. . (Indino 119-9) G Indino epoo o3| 68 88
. . (Indino 11g-9) ¥ Indino epoo Jou3| /8 98
. . (indno 31g-9) ¢ Indino epod o3| 68 78
. . (indno 31g-9) z Indino epod o[ €8 Z8
. . (Indino 11g-9) | Indyno epoo o3| 18 08
2160] 2160]
ajualajey N |0Jju0d Nd |0J3UOD J0JOBA uonoun4g ®>_«mmwz od
(pl[eAUl :- ‘pI|EA (@) JOSUSS U}IM J0}OSA/I0}OBA SSB|JIOSUSS [(g/2) Bumas uonouny [euiwia} IndinQ]

K-39



E6581386

TOSHIBA

. . (s1s@) eubis |eujwis) Joj) 440 shemy|  ggz ¥S¢
. . 91 Indjno uonouny AN| €52 213
. . G| indyno uonouny AN| 162 0sZ
. . | Indino uonouny AN | 6vC 8T
zTL . . €| Indno uonouny AN|  /vZ 9z
. . 1 Indyno uonouny AN Gvz [aza
. . L1 Indjno uonouny AN]  eve [4%4
. . 01 Indino uonouny AN| Lz ove
0 . 6 Indno uonouny AN 6€C 8€C
ELIVEIETEN WA |louod Nd |0J3U0D J0}OBA uonoung w>n_w_wm_mz wm __m%n_vn_

(pieAur :- ‘pijea

) JOSUBS U}IM JOJOBA/I0}08A SSBIOSUDS

[e/¢ Bumes uonouny [euiw.e} IndinQ]

~

K-40



E6581386

TOSHIBA

~

™~

OOk dM- 55 NM- Yim Buipus Jaquinu [9pow B Y)IM JOUBAU| iz, (zZHOS) ZH09 e 18s sI ( 77) Aouanbaly aseq ay) uaym sbuipes jnejap A1ojed :,
£ hE! 1] o aoge Lo 5 o [ i OdMOESY-LSd3A
£ hE ] g ooee Lo S oo T 50 OdM00SH-1SddA
£ hE o g ORLY 550 S oo [ ol OdM00¥b-1SddA
c b o o O0k! ! S oo [ ol OdMSLEP-1SddA
c hE! 1] g G0h! R 5 o [ ol 0dM08ZH-LSddA
c hE! 1] g oo R 52 o [ OdM0SZH-LSddA
c hE! 1] oc gL & 5 & [ OdM0ZZh-LSd3A
c hE o g LE 5 oo [ OdM09L¥-LSddA
c hE o g LE 5 oo [ OdMZELY-LSdAN
c LEY o ) LE 5 oo [ OdMOLLy-LSddA
c GE 1] 5c s E [ 0d006+-1SddA
c GE! 1] ac o o &0 [ eI
c e oL he o8 o &0 [ 1d0SSH-LSd3A
c aL°c [EE] ac o8 o O0E [ 1d0Shy-LSddA
c aL°c oL L o8 o O0E [ o 1d0LEY-LSd4A
! S0k oL ac o [ O0E [ o 1d00EY-1Sd4A
! auc oL 2 1] o O0E [ 0t 1d0zZi-LSd3A
! aic oL 2 1] o O0E [ 0t 1dS8LE-LSd3A
! HBE EEl c o Lo o ol &0 [ 0t 1d0S L1 Sd3A
! - EE] L [ Lo o ol ool [ Oh 1d0LLp-1SddA
! oL EE o LED o ol ool T Oh 1dS20v-1Sd4A
! oL hE [ LED o o [ [ Oh 1dSS0v-1Sd4A
! oL 9 L gL e oo i ool [ o 1dZE0F-LSd3A
g oL ! h h Oc L5 oooe o e o8 1dz2ov-1Sd4A
o [E] Sh £ o5 Lah0 oooe o oo o5 1dSL0Y-1Sd4A
g ool h5 Ll T L5D oone o &3 08 1d200%-1Sd3A
c a5 ElS 480 o0s LE L 5 ] 02 d0062-1Sd4A
c [ S o852 | D5t £ L § E 02 d0G/2-1Sd4A
c ot he N o5s g oe O0E oE d05SZ-1Sd4A
c EE] ac EED O5h £ o O0E oE Wd0S¥Z-1 Sd4A
c oL ac OhE! OLE £ oe O0E oE Wd02EZ-1Sd4A
! oL ElS O80! OUE £ £E o ooE 0'E WJ00€Z-I Sd4A
! [ Le oo8 ace £ £E o OUE 0t Wd0zze-1 Sd4A
! [ Le o885 58! LEY 5L o OoE 0t WdS81LZ-1Sd4A
! E] Le EH e Lo E [ oo oE Nd0S 121 Sd4A
! [E] Le 30h [ Lo oo [ oo oE Wd0}12-1SddA
! oL EE 282 o5t LED el [ oo [ 1dS202Z-1Sd4A
! ot hE ol 055 LaD aoe o & 0k 1dSS02-1Sd3A
! ] ElS &h! OLE e 0 O0h o 0o Tl 1d/€02-1Sd3A
g [ !k &8 oo L5D 0 o5l o & Tl 1dez0z-1Sd3A
o ot Sh 25 N L5 0 R [ oo [ 1dSL0Z-1Sd4A
g ool h5 hE 500 L5 0 oooe [ oo [ 1d2002Z-1Sd4A
[ acl E] oe orl L5 N oooe ol oo [ 1dy002Z-1Sd4A

Ehi 2 hd I hd 4794 .
n o 95E4 2 <84 H 105410054 )
SEM_MR,M_@Q; Awa__M«ow_wﬁ:_ Mﬁow_‘:oﬁov ymcup___r% \m_%m_wh w%.__“co.“__uﬁg wmﬂ_ﬂwﬂw‘_ ow.h_._w_w_;ﬂw; >o:m:.r®t ..\_w%,m_ m abejjon c .u_: 7 adA} Japaau|
_uﬂ%m_mﬂw_wn_m JOI0p Q‘,_%wm&onu Nw%Om_\,_:S PRIELIOION | PRIBHIOION | 515 jayiaau) m%_mmu,_w____ﬂu oweukg |PHEOWMC | 5op00y >owwmm_mc mmmw%._.

(Ay1oeded) [apow Jauaaul Ag p:

sse|o sBuljas }nejop pIepuels

K-41



TOSHIBA E6581386
12. Specifications -
. Sp
12.1 Models and their standard specifications
1) Standard specifications (small/medium capacity types)
Item Specification

Voltage class 200V class

Applicable motor (kW) 04 [ 075 [ 15 | 22 | 37 | 55 | 7.5 | 11 15 [ 185 | 22 | 30 | 37 | 45

Applicable motor (HP) o5 | 1 [ 2 | 3 | 5 |75 | 10 | 15 | 20 | 25 | 30 [ 40 [ 50 | 60
Type VFPS1-
Form 2004PL|2007PL [2015PL [2022PL | 2037PL [2055PL [2075PL |2110PM|2150PM[2185PM|2220PM[2300PM|2370PM|2450PM|
Ouputcapacly®h) | 44 | 15 | 30 | 42 | 67 | 10 | 13 | 21 | 25 | 20 | 3¢ | 46 | 55 | 67

- | [Note 1]

%’- Output current 3.0 48 8.0 1" 175 | 275 33 54 66 75 88 120 144 176

© [ (A) [Note 2] (3.0) | (45) | (8.0) | (10.5) | (16.6) | (25.0) | (33) | 49) | 64) | 66) | (75) | (88) | (120) | (140)
Output voltage Three-phase 200V~240V (The maximum output voltage is equal to the input supply voltage.)
Overload 120%-1 minute, 135%-2 sec.
current rating
Dynamic s . . . -

m &

g§ braking circuit Built-in dynamic braking drive circuit

=2

g’g- Dynamic braking An external braking resistor (optional)

2! resistor = Rating: Refer to 5.19.
Voltage-

gg froquency Three-phase 200~240V-50/60Hz  [Note 3]

[23| Allowable

<2 % - 159 o
fluctuation Voltage + 10% - 15% [Note 4] Frequency +5%

Protective method

1P20 Enclosed type (JEM1030) | IP00 Open type (JEM1030) [Note 5]

Cooling method

Forced air-cooled

Cooling fan noise (dBA)

43 | 43 | 43 | 55 | 55 | 56 | 58 | 60 | 60 | 60 | 60 | 64 | 64 | 64

Color RAL7016
EMC filter Built-in | Basic filter (Not complies with the European EMC Directive)
DC reactor External DC reactor (option) Built-in
Iltem Specification
Voltage class 400V class

Applicable motor (kW)

075 | 15 [ 22 [ 37 [ 55 | 75 | 11

[ 15 [185 [ 22 |
[

Applicable motor (HP) 1 | 2 | 3 | 5 |75 10 | 15 | 20 | 25 | 30 | 40 | 50 | 60 | 75 | 100
[Type VFPS1-
Form 4007PL | 4015PL | 4022PL | 4037PL [4055PL [ 4075PL | 4110PL | 4150PL | 4185PL | 4220PL | 4300PL | 4370PL [4450PL [ 4550PL [4750PL
ouputcapady@h) | g | 34 | 44 [ 80 | 11 | 13 | 21 | 25 | 31 | 37 | 50 | 60 | 72 | &8 | 122

- |[Note 1]

%’- Output current 23 4.1 5.8 105 | 143 | 176 | 27.7 33 41 48 66 79 94 116 160

S (A [Note2] | (2.3) ]| @.0) | 46) | ®86)] (13) | (17) | 25) | 32) | 37) | 38) | (53) | (60) | (75) | (93) | (120)
Output voltage Three-phase 380V~480V (The maximum output voltage is equal to the input supply voltage.)
Overload 120%-1 minute, 135%-2 sec.
current rating

m| Dynamic i . . . -
ia braking circuit Built-in dynamic braking drive circuit
gé' Dynamic braking An external braking resistor (optional)
| resistor —=> Rating: Refer to 5.19.

o Yotage Three-phase 380~480V-50/60Hz ~[Note 3]

52 frequency

[Za| Allowable

<= 9%, - 0 0
fluctuation Voltage + 10% - 15% [Note 4] Frequency +5%

Protective method 1P20 Enclosed type (JEM1030) | IPO0 Open type (JEM1030) [Note 5]

Cooling method

Forced air-cooled

Cooling fan noise (dBA)

43 | 43 [ 43 [ 55 [ 56 | 56 | 58 | 60 | 60 | 60 | 64 | 64 | 64 | 64 | 64

Color RAL7016
EMC filter Built-in
DC reactor External DC reactor (option) Built-in

Note 1: Capacity is calculated at 220V for the 200V models and at 440V for the 400V models.

Note 2: Rated output current when the PWM carrier frequency (parameter £ F ) is 4kHz or less.
The values between parentheses refer to rated output currents when set to 12kHz.
= Refer to 1.4.4 "Current reduction curve” for details.

Note 3: If you are using a 200V-15kW or 400V-2.2kW inverter and the ambient temperature is 40°C or more, decrease
the PWM carrier frequency to 8kHz. Setting 5 & 3 { to ! enables you to protect the overload caused by
ambient temperature described in page A-23.

An external power supply backup available (optional) (Type: CPS002Z)

Note 4: £10% when the inverter is used continuously (load of 100%).

Note 5: Inverters,

18.5kW or greater, do not have wiring port covers. They have large openings, but there is no space

to bend the external cables inside the unit.

12
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2) Standard specifications (large capacity types)

[Note 1]

Item Specification
Voltage class 200V class
Applicable motor (kW) 55 [ 75 [ 90
Applicable motor (HP) 75 | 100 | 125
Type VFPS1-
Form 2550P 2750P 2900P
Output capacity
- |(KVA) [Note 2] 84 109 187
o
El (ciu)tpm current 221 285 359
Output voltage Three-phase 200V~240V (The maximum output voltage is equal to the input supply voltage.)
Overload 120%-1 minute, 135%-2 sec.
current rating
oM Dynarmic braking Built-in dynamic braking drive circuit
38 circuit
§§ Dynamic braking An external braking resistor (optional)
| resistor => Rating: Refer to 5.19.
|, | Voltage-frequency Three-phase 200~240V-50/60Hz
5 g [Note 3]
23| Allowable
= % - 159 o
fluctuation Voltage + 10% - 15% [Note 4] Frequency 5%
Protective method IPO0 Open type (JEM1030) [Note 5]
Cooling method Forced air-cooled
Cooling fan noise (dBA) 61 61 [ 70
Color RAL7016
EMC filter External filter (optional)
DC reactor Attached DC reactor
Item Specification
Voltage class 400V class
Applicable motor (kW) 90 [ 1o [ 132 [ 160 | 220 250 | 280 315 400 | 500 [ 630
Applicable motor (HP) 125 | 150 200 | 250 350 | 400 | 450 500 600 | 700 | 1000
Type VFPS1-
Form 4900PC | 4110KPC | 4132KPC | 4160KPC | 4220KPC | 4250KPC | 4280KPC | 4315KPC | 4400KPC | 4500KPC | 4630KPC
Output capacity
2 L(kvA) [Note 2] 136 164 197 239 325 367 419 469 578 77 905
o
g 8\‘;"’”' curent | 479 | 215 | 250 | 314 | 427 | a8 550 | 616 | 759 | oat | 1188
Output voltage Three-phase 380V~480V (The maximum output voltage is equal to the input supply voltage.)
Overload 120%-1 minute, 135%-2 sec.
current rating
o mf Dynamic i . . . - . . - "
52| braking circuit Built-in dynamic braking drive circuit External dynamic braking circuit (optional)
23
= Dynamic braking An external braking resistor (optional)
resistor = Rating: Refer to 5.19.
' Voltage-frequency Three-phase Three-phase 380~440V-50Hz
5 g [Note 3] 380~480V-50/60Hz Three-phase 380~480V-60Hz
23| Allowable
<S % - 159 o
fluctuation Voltage + 10% - 15% [Note 4] Frequency 5%
Protective method IP00 Open type (JEM1030) [Note 5]
Cooling method Forced air-cooled
Cooling fan noise (dBA) | 61 61 72 73 73 | 76 | 16 | 78 | 76 76 78
Color RAL7016
EMC filter Built-in
DC reactor Attached DC reactor

Note 1: For 200V-55kW, 400V-90kW or larger model, be sure to install DC reactor.
However, this is unnecessary for DC input specifications.

Note 2: Capacity is calculated at 220V for the 200V models and at 440V for the 400V models.

Note 3: An external power supply backup available (optional) (Type: CSP002Z)

Note 4: £10% when the inverter is used continuously (load of 100%).

Note 5: Inverters, 18.5kW or greater, do not have wiring port covers. They have large openings, but there is no space
to bend the external cables inside the unit.
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3) Common specification

Item

Specification

uoneayoads [03U0D

Control system

Sinusoidal PWM control

Output voltage adjustment

Main circuit voltage feedback control. (Switchable between automatic adjustment/fix/control off)

Output frequency range

Setting between 0.01 to 500Hz. Default max. frequency is set to 0.01 to 60Hz.
Maximum frequency adjustment (30 to 500Hz)

Minimum setting steps of
frequency

0.01Hz: operation panel input (60Hz base),
0.02Hz: analog input (60Hz base, 11 bit/0 to 10Vdc)

Frequency accuracy

Analog input: +0.2% of the maximum output frequency (at 25£10°C)
Digital input: +0.01%+0.022Hz of the output frequency

Voltage/frequency
characteristics

VIf constant, square reduction torque control, automatic torque boost, vector calculation control, base
frequency adjustment 1 and 2 (25 to 500Hz), V/f 5-point arbitrary setting, torque boost adjustment (0 to
30%), start frequency adjustment (0 to 10Hz), stop frequency adjustment (0 to 30Hz)

Frequency setting signal

8k pbtetebpetent{posiety to connect to 1 to 10k
0 to 10Vdc (input impedance Bijn: 30k

0 to +10Vdc (Bip: 22k

Djo 20mAdc (Zin:242

Terminal board base
frequency

The characteristic can be set arbitrarily by two-point setting. Compliant with 6 types of input; analog input
(RR, VI/Il, RX, RX2), pulse input and binary/BCD input (*RX2, binary/BCD input: optional)

Frequency jump

3 places. Setting of jump frequency and width.

Upper and lower limit
frequencies

Upper limit frequency: 0 to max. frequency, lower limit frequency: 0 to upper limit frequency

PWM carrier frequency

200V-45kW or less, adjustable between 1.0 to 16kHz for 400V-75kW or less
200V-55kW or less, adjustable between 2.5 to 8kHz for 400V-90kW or more

PID control

Adjustment of proportional gain, integral time, differential time and delay filter

suoljeayoads uonesedo

Acceleration/deceleration
time

0.01 to 6000 sec. Selectable from among acceleration/deceleration. times 1 and 2. Automatic
acceleration/deceleration function. S-pattern acceleration/deceleration 1 and 2 pattern adjustable.

DC braking

Adjustment of braking start frequency (0 to 120Hz), braking (0 to 100%) and braking time (0 to 20 sec.).
With emergency stop braking function and motor shaft fix control function.

Forward run/reverse run

With F-CC closed to forward run, with R-CC closed to reverse run, with both closed to reverse run. With

[Note 1] ST-CC opened to coast stop. Emergency stop by panel operation or terminal board.
Jog run Jog mode, if selected, allows jog operation from the operation panel
[Note 1] Jog run operation by terminal board is possible by setting the parameters.

Preset speed operation
[Note 1]

By changing the combination of open/close between S1, S2, S3, RR/S4-CC, set frequency + 15-speed
operation.
Selectable between acceleration/deceleration time, torque limit and V/f by set frequency.

Retry

Capable of restarting after a check of the main circuit elements in case the protective function is activated.
Max. 10 times selectable arbitrarily. Waiting time adjustment (0 to 10 sec.)

Soft stall

Automatic load reduction control at overloading. (Default: OFF)

Cooling fan ON/OFF

The cooling fan will be stopped automatically to assure long life when unnecessary.

Operation panel key
operation ON/OFF control

Key prohibition selectable between STOP key only, MODE key only, etc. All key operations can be
prohibited.

Regenerative power ride-
through control

Possible to keep the motor running using its regenerative energy in case of a momentary power failure.
(Default: OFF)

Auto-restart operation

Possible to restart the motor in coasting in accordance with its speed and direction. (Default: OFF)

Commercial inverter
switching

Possible to switch operation by commercial power source or inverter

Drooping function

When two or more inverters are used to operate a single load, this function prevents load from
concentrating on one inverter due to unbalance.

Override function

External input signal adjustment is possible to the operation frequency command value.

uonouNy dARYBI0Id

Protective function

Stall prevention, current limit, overcurrent, overvoltage, short circuit on the load side, ground fault on the
load side [Note 6], undervoltage, momentary power failure (15ms or more), non-stop control at momentary
power failure, overload protection, arm overload at starting, overcurrent on the load side at starting,
overcurrent and overload at dynamic braking resistance, fin overheat, emergency stop

Electronic thermal
characteristic

Switchable between standard motor/constant torque VF motor, adjustment of overload protection and stall
prevention level.

Reset

Reset by 1a contact closed (or 1b contact opened), or by operation panel. Or power source OFF/ON. This

function is also used to save and clear trip records.

(Continued overleaf)
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(Continued)
Item Specification
Alarms Stall prevention during operation, overload limit, overload, undervoltage on power source side, DC circuit
undervoltage, setting error, in retry, upper limit, lower limit.
Overcurrent, overvoltage, fin overheat, short circuit on the load side, ground fault on the load side, inverter
overload, arm overcurrent at starting, overcurrent on the load side at starting, EEPROM error, RAM error,
Causes of e . X .
" ROM error, transmission error, (dynamic braking resistor overcurrent/overload), (emergency stop),
failures .
(undervoltage), (low current), (overtorque), (motor overload), (output phase failure)
The items in the parentheses are selectable.
Operation frequency, operation frequency command, forward run/reverse run, output current, DC voltage,
o sdigit output voltage, compensated frequency, terminal board input/output information, CPU version, control
8 andg7» EEPROM version, past trip history, cumulative operation time, speed feedback, torque, torque command,
2 Monitoring torque current, exiting current, PID feedback value, motor overload factor, inverter overload factor, PBR
= [segment . .
g LED function overload factor, PBR load factor, input power, output power, peak output current, peak DC voltage, Motor
=8 counter pseudo PG, position pulse, RR input, VI/Il input, RX input, RX2 input, FM output, AM output,
S meter adjustment fix output, flash memory version, main circuit EEPROM version, types of connection
option, previous default setting, previous automatic control (AU2)
- - " - o
Free unit display D|§play of optional units L?ther than output frequency (motor speed, line speed, etc), current ampere/%
switch, voltage volt/% switch
Automatic edit | Searches automatically parameters that are different from the standard default setting parameters. Easy
function to find changed parameters.
User default User parameter settings can be saved as default settings. Allows to reset the parameters to the user-
setting defined parameter settings.
LED Charge display | Displays main circuit capacitor charging.

Power Removal safety function

Built-in Power Removal safety function which complies with EN954-1 category 3 and IEC/EN 61508-1
SIL2.

Input/output terminal input
function

Possible to select positive logic or negative logic with programmable input/output terminal function menu.
[Note 1] [Note 2]
(Default setting: positive logic)

Sink/source switching

Possible to switch between minus common (CC) and plus common (P24) for control terminal.
(Default setting: minus common (CC))

|eubis yndino

Failure detection signal

1c contact output (250Vac-2A-cos®=1, 250Vac-1A-cos®=0.4, 30Vdc-1A)

Low speed/speed reach
signal output
[Note 2]

Qpen collector output (24Vdc, max. 50mA, output impedance: 33

Upper/lower limit
frequency signal output
[Note 2]

Qpen collector output (24Vdc, max. 50mA, output impedance: 33

Output for frequency
meter/

Output for ammeter
[Note 3]

Analog output. 1mAdc full-scale DC ammeter or 7.5Vdc-1mA voltmeter

Pulse train frequency
output

Open collector output (24Vdc, max. 50mA)

Communication function

RS-485 standard 2-channel equipped (connector: modular 8P)
CC-Link, DeviceNet and PROFIBUS-DP are optional.

SjUBWIUOIIAUT

Use environments

Indoor use. Altitude: 3000m or less (current reduction necessary if 1000m or more.) Place not exposed to
direct sunlight and free of corrosive and explosive gases.

Ambient temperature

-10 to +60°C (Remove the upper cover if 40°C or more, max. 60°C) [Note 4]

Storage temperature

-25to +70°C

Relative humidity

20 to 93% (free from condensation)

Vibration

5.9m/s*{0.6G} or less (10 to 55Hz) (Compliant with JIS C60068-2-6)

Note 1: 15 contact input terminals (of which 8 are options) are programmable contact input terminals, and they make it
possible to arbitrarily select from about 80 types of signals.

Note 2: Programmable ON/OFF output terminals make it possible to arbitrarily select from about 180 types of signals.
Note 3: Programmable analog output terminals make it possible to arbitrarily select from about 50 types of signals.
Note 4: 200V class 0.4~45kW, 400V class 0.75~75kW: When using inverters where the ambient temperature will rise

200V class 55~90kW, 400V class 90~630kW:

above 40°C, remove the covers on top of them, or when
using them where the ambient temperature will rise above
50°C, remove the covers on top of them and lower the output
current.

When using inverters where the ambient temperature will rise
above 45°C, operate each inverter at a current lower than the
rated one.

Note 5: Inverters, 18.5kW or greater, do not have wiring port covers. They have large openings, but there is no space
to bend the external cables inside the unit.
Note 6: This function protects inverters from overcurrent due to output circuit ground fault.
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12.2 Outside dimensions and weight
H Outside dimensions and weight
Applicable | Applicable Dimensions (mm) Approx.
Voltag motor motor Inverter type Drawing | weight
e class w H D | W1 | H1 |W2]|H2|H3|H4
(kW) (HP) (kg)
0.4 0.5 VFPS1-2004PL
0.75 1 VFPS1-2007PL | 130 | 230 | 152 | 114 | 220 | - - - - A 3
1.5 2 VFPS$1-2015PL
22 3 VFP$1-2022PL
37 5 VPSTa0a7pL | 155 | 260 | 164 | 138 | 249 | - - - - B 4
55 75 VFPS1-2055PL | 175 | 295 | 164 | 158 | 283 | - - - - [9 55
75 10 VFPS1-2075PL | 210 | 295 | 191 | 190 | 283 | - - - - D 7.5
1 15 VFPS1-2110PM
T 2 VFPS12150PM 230 | 400 | 191 | 210 | 386 | - - - - E 14
200v 18.5 25 VFPS1-2185PM
> 30 VFPS1.2220PM 240 | 420 | 212 | 206 | 403 | - - - - F 21
30 40 VFPS1-2300PM
37 50 VFPS1-2370PM | 320 | 550 | 242 | 280 | 525 | - - - - H 41
45 60 VFPS1-2450PM
55 75 VFPS1-2550P 680 59
1 70 | 2 20 | 75 |1
75 100 VFPS1-2750P 310 (920) 370 | 250 | 650 | 320 | 75 | 150 | 30 J (87)
90 125 VFPS1-2900P 350 | 782 | 370 | 208 | 758 | 360 | 72 | 150 | 30 K 2
(1022) (103)
0.75 1 VFPS1-4007PL
1.5 2 VFPS1-4015PL | 130 | 230 | 152 | 114 | 220 | - - - - A 3
22 3 VFPS1-4022PL
3.7 5 VFPS1-4037PL | 155 | 260 | 164 | 138 | 249 | - - - - B 4
5.5 75 VFPS1-4055PL
75 m VPstaorspL ] 175 | 295 | 164 | 158 | 283 | - - - - c 55
1 15 VFPS1-4110PL | 210 | 295 | 191 | 190 | 283 | - - - - D 8
15 20 VFPS1-4150PL 13
18.5 25 VFPSiatasPL | 200 | 400 | 1911210386 | - ) ) ) E 16
22 30 VFPS1-4220PL | 240 | 420 | 212 | 206 | 403 | - - - - F 21
30 40 VFPS1-4300PL
5 50 VEPS143T0PL 240 | 550 | 242 | 206 | 529 | - - - - G 29
45 60 VFPS1-4450PL
55 75 VFPS1-4550PL | 320 | 630 | 290 | 280 | 605 | - - - - 48
75 100 VFPS1-4750PL
%0 125 VEPS1-4900PC 310 | 88 | 370 | 250 | 650 | 320 | 75 | 150 | 30 J %9
10 150 VFPS1-4110KPC (920) (89)
400v 782 74
132 200 VFPS1-4132KPC | 350 370 | 298 | 758 | 360 | 72 | 150 | 30 K
(1022) (108)
950 82
160 250 VFPS1-4160KPC | 330 370 | 285 | 920 | 340 | 75 | 150 | 30 L
(1190) (118)
220 350 vrpsta220kpc | 430 | 250 | 370 | 350 | 920 | 440 | 75 | 150 | 30 M 104
(1190) (161)
250 400 VFPS1-4250KPC 050 (1;1)
7 4 2 75 |1 N
280 450 VFPS1-4280KPC 585 (1190) 370 | 540 | 920 | 598 | 75 | 150 | 30 136
315 500 VFPS1-4315KPC (204)
400 600 VFPS1-4400KPC 150 ;1)2
880 370 | 418 | 1120|890 | 75 | 150 | 30 o (302)
(1390) 260
500 700 VFPS1-4500KPC
(370)
630 1000 vepstaaaokee | 1108 | 1190 | 370 | 533 | 1120 |1120| 75 | 150 | 30 P 330
(1390) (462)

Note: Value in () includes attached DC reactor.
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13. Before

13.1

Wip information and remedies

Trip causes/warnings and remedies

When a problem arises, diagnose it in accordance with the following table.
If it is found that replacement of parts is required or the problem cannot be solved by any remedy described in the table,

contact your supplier.
[Trip information]

Eéiﬁoer Description Possible causes Remedies
«The acceleration time A [ [ is too short. |<Increase the acceleration time AL L.
*The V/f setting is improper. *Check the V/f parameter setting.
«A restart signal is input to the *Use !f s 5 (Auto-restart) and 1/, [ (Regenerative
Overcurrent rotating motor after a momentary power ride-though control).
ar durin stop, etc. «Increase the carrier frequency [ F.
OC P accel%ration +A special motor (e.g. motor with a |+Decrease & setting value.
small impedance) is used. *Decrease F £ [J ! (stall prevention level) to 130 as
*Manual torque boost value (w &) is large. | a guide.
«Increase [ F (carrier frequency) setting value if it
is set at lower value (2kHz or less).
nr = | Overcurrent *The deceleration time o £ [ istoo |-Increase the deceleration time o £ .
LS 4 [during short. (in deceleration)
Yt C7 | deceleration
nr3 Overcurrent *The load fluctuates abruptly. *Reduce the load fluctuation.
L 3 during fixed *The load is in an abnormal *Check the load (operated machine).
WL J7 | speed condition.

-
CHIPOCZFR,

3 F originate from
causes other than those
mentioned above.

0z

Q| T
2,

Dyl @

L,

A main circuit elements is defective.
*Overheat protection is activated.

*Make a service call.

*Check operation of cooling fan.

*Check cooling fan control mode parameter
F&2O.

koA U-phase arm «A main circuit elements is defective | *Make a service call.
YL short-circuit (U-phase).
kora g V-phase arm «A main circuit elements is defective | <Make a service call.
YL TE | short-circuit (V-phase).
HEE] W-phase arm «A main circuit elements is defective | +Make a service call.
YL 3 short-circuit (W-phase).
*The insulation of the output main | +Check the cables and wires for defective
circuit or motor is defective. insulation.
Loaded side *The motor has too small «Selection of short circuit detection at starting
L L |overcurrent at impedance. parameter F 5 ! 3.
start time *The drive circuit board in the «If this error message appears when a motor is not

inverter was damaged.

connected to the inverter, the inverter itself may be
faulty, so make a service call.

Dynamic braking

*PB-PC/+ circuit is shorted.
«A resistor with resistance smaller

«Check the impedance wiring for the resistor, etc.
*Make a service call.

from external
device

gi?erpceur:'trent T’Zzir]sttgr?c;nligl?snn:\ :‘C”t(;‘g’able «Check if regenerative brake is connected.
nr . . i i
L7 1(200V-55kW or |+Parameter Pk was setto { or & Ipfar:eagrﬁggf }l-,"g tt’cr,ahe is not necessary, set
larger, 400V- without connecting regenerative Y
90kW or larger) | brake or with wire disconnected
(with dynamic braking).
*The cooling fan does not rotate. *Restart the operation by resetting the inverter after
*The ambient temperature is too it has cooled down enough.
high. «The fan requires replacement if it does not rotate
0H | Overheatin *The vent is blocked up. during operation.
H 9 A heat generating device is «Secure sufficient space around the inverter.
installed close to the inverter. *Do not place any heat generating device near the
*The thermistor in the unit is inverter.
disconnected. *Make a service call.
*An input signal is impressed at *The motor is overheated, so check whether the
Th " control input terminal PTG for current flowing into the motor exceeds the rated
ermal trip .
stop command optional adq-on cards. ! current.
OHZ A thermal trip command (input

terminal function: 55 or 4 7)is
issued by an external control
device.

* In the event one of the error codes [ {Fto L 3F and O

A {to O A 3 appears, in which case a main circuit

component has most probably failed, the only way to reset the inverter is to turn power off and back on.

(Continued overleaf)
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(Continued)
Error Description Possible causes Remedies
code
*Rapid acceleration is operated. «Increase the acceleration time 5L [ .
«The DC braking amount is too *Reduce the DC braking amount £ &5 { and the
large. DC braking time F 25 2.
my) o« |Inverter *The V/f setting is improper. *Check the V/f parameter setting.
L' loverload *A restart signal is input to the *Use {/s 5 (Auto-restart) and { I (Regenerative
rotating motor after a momentary power ride-though control).
stop, etc.
*The load is too large. *Use an inverter with a larger rating.
*The V/f parameter is improperly set. | *Check the V/f parameter setting.
*The motor is locked up. *Check the load (operated machine).
*Low-speed operation is performed |+Check the {J. /7 setting and adjust F 57 &
0L 2 |Motoroverload | continuously. according to the sustainable overload in the motor
*An excessive load is applied to the | low-speed range.
motor during operation. * Reduce the DC braking amount # 25 ! and the
DC braking time £ 25 2.
Dynamic *Rapid deceleration is operated. «Increase the deceleration time o £ [ .
T braking resistor *Dynamic braking is too large. «Increase the capacity of dynamic braking resistor
wer 9 (wattage) and adjust PBR capacity parameter
overload PLLCE
*The input voltage fluctuates abnormally. |+Insert a suitable input reactor.
(1)The power supply has a capacity
of 500kVA or more.
(2)A power factor improvement
Overvoltage capacitor is opened and closed.
OF ¢ |during (3)A system using a thyrister is
acceleration connected to the same power
distribution line.
«A restart signal is input to the *Use /s 5 (Auto-restart) and !, L (Regenerative
rotating motor after a momentary power ride-though control).
stop, etc.
+The deceleration time 4 £ L is too *Increase the deceleration time o/ £ .
short (regenerative energy is too
large).
*The dynamic braking resistor has a | +Install a dynamic braking resistor.
considerably large resistance. *Decrease dynamic braking resistance. (Also reset
P4 (Dynamic braking resistor) is OFF. | the P & )
o Overvoltage iCs)vglr:vrgltage limit operation F 315 'gre;pdeyr?;lmic braking mode parameter & &
bee gurlnlgr tion «The input voltage fluctuates abnormally. |+Set overvoltage limit operation & 35 5 properly.
eceleratio (1)The power supply has a capacity | *Insert a suitable input reactor.
of 500kVA or more.
(2)A power factor improvement
capacitor is opened and closed.
(3)A system using a thyrister is
connected to the same power
distribution line.
*The input voltage fluctuates +Insert a suitable input reactor.
abnormally.
(1)The power supply has a capacity
of 500kVA or more.
(2)A power factor improvement
Overvoltage capacitor is opened and closed.
OF 3 |during fixed (3)A system using a thyrister is
speed operation | connected to the same power
distribution line.
*The motor is in a regenerative «Install a dynamic braking resistor.
state because the load causes the
motor to run at a frequency higher
than the inverter output frequency.
*Overtorque reaches to a detection |+Check system error.
i level during operation.
Lt |Overtorque *Check whether the motor is overloaded or the
brake is engaged.
Low current *The output current decreased to a |+Check the suitable detection level for the system
L operation low-current detection level during | (F& { {).
P operation. *Make a service call if the setting is correct.
NN Undervoltage *The input voltage (in the main *Check the input voltage.
71 [ (main circuit) circuit) is too low.
«Inverter is stopped by panel *Reset the inverter.
operation during automatic or
remote operation.
£ Emergency stop A stop command (input terminal
function: 2/ or £ {) is issued by
an external control device.

*Presence or absence of parameter trip can be selected.
(Continued overleaf)
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(Continued)
Error D - . .
code escription Possible causes Remedies
P A data writing error occurs. «Turn off the inverter, then turn it again. If it does not
EEFP i |EEPROM error recover from the error, make a service call.
*Some internal data is corrupted. *Make a service call.
£ £ P2 |Initial read error |-Power was turned off while £ 57 |+Set £ 4 F again. If the inverter does not recover
was being set. from the error, make a service call.
£ £ F 5 [Initial read error [-Some internal data is corrupted. *Make a service call.
EF i Ground fault «A current leaked from an output «Check the cable and the motor for ground faults.
EFZ ound fau cable or the motor to ground.
. Output phase A phase; failure occu!'red. in ?he *Check th‘e main circuit output line, motor, etc. for
£o10 | failure output line of the main circuit. phase failure.
Y «Select output phase failure detection parameter £ 5 5.
* Input phase A phase failure occurred in the *Check the main circuit input line for phase failure.
EFPH {|failure input line of the main circuit.
Err? Main unit RAM |+The control RAM is defective. *Make a service call.
© |fault
Err3 Main unit ROM |<The control ROM is defective. *Make a service call.
fault
£~ 4 [CPU fault *The control CPU is defective. *Make a service call.
Communication A normal communication was not [+Check the remote control device, cables, etc.
Errs time-out error possible for the time or longer set
by FELS.
£ -~ ~ & |Gate array fault [-Main gate array is defective. *Make a service call.
Errl Output current | +The main output current detector is [ *Make a service call.
detector error defective.
Obtional unit *An optional device has failed. *Check the connection of optional board(s).
E-r8 faEIt (such as a communication device |+Refer to instructions of options concerned specified
[add-on option]) in Section 6.36.
*The capacity of the motor *Make sure that a motor is connected.
connected is 2 notches or more *Make sure that the motor is at standstill.
smaller than the inverter capacity. |<Perform auto-tuning 1 again and if the error
£t~ |Tuning error *The motor connected is not a persists, perform tuning manually.
three-phase inductive motor.
«Tuning is performed while the
motor is running.
«Tuning required to boost torque as |*Make sure that a motor is connected.
specified with £ 4 {[i cannotbe |<Make sure that the motor is at standstill.
performed. *Perform auto-tuning 1 again and if the error
*The capacity of the motor persists, perform tuning manually.
connected is 2 notches or more
smaller than the inverter capacity.
Con . +The motor connected is not a
EEnl ;;’)r'“ tuning three-phase inductive motor.
«Tuning is performed while no motor
is connected.
*The cables connecting the inverter
to the motor are too long; they are
more than 30m in length.
*Tuning is performed while the
motor is running.
«Tuning required to leak inductance |*Make sure that a motor is connected.
as specified with 7 4 {2 cannot |<Make sure that the motor is at standstill.
be performed. «Perform auto-tuning 1 again and if the error
«Tuning required to boost torque as specified| persists, perform tuning manually.
with F 4 {1 cannot be performed.
*The capacity of the motor
connected is 2 notches or more
P smaller than the inverter capacity.
Etnd ;’:rrLf’)r’ £ UNiNg | The motor connected is not a
three-phase inductive motor.
*Tuning is performed while no motor
is connected.
*The cables connecting the inverter
to the motor are too long; they are
more than 30m in length.
«Tuning is performed while the
motor is running.
Some items indicated on the motor *Make sure that all items on the motor nameplate
nameplate are not entered correctly. are entered correctly.
-Base frequency /L
EEn3d M?:-Or constant *Base frequency voltage 1 /! s
setling error ~Motor rated capacity - 47 5
*Motor rated current £ 40 &
«Motor rated speed F 4 7

*Presence or absence of parameter trip can be selected.
(Continued overleaf)
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(Continued)
Error D - . .
code escription Possible causes Remedies
«Is circuit board (or main *When board has been replaced, input & for £ 5 .
£ yp |Invertertype circuit/drive circ(uit board) P P
error
replaced?
Analog input *Overrated voltage is applied to *Apply voltage within the rated voltage.
£ - !0 |terminal analog input.
overvoltage
*The signal from system is not Please check if the sequence is normal or not.
£- ¢ !|Sequence error inputted into input terminals. *Please set /3 or {3 ! as the input terminal to
o +The input terminal function ( { 3, | use.

{3 {)is not set up.

*Disconnection of encoder circuit.
*The encoder is not connected

*Check connection of encoder.
Connect encoder correctly.

*P24 overcurrent

(=]
£ - {2 | Encoder error correctly. «Check whether the setting of # 3 75 matches the
phase-A and phase-B connections of the encoder.
£- 13 Speed error *Encoder error (inverter error) *Check connection of encoder.
' (Over speed) Connect encoder correctly.
£- 11 Key failure *The same key is input continuously | *Check the operation panel.
' '|alarm more than 20 seconds.
*Braking down of a wire for VI/II «Check VI/Il input signal.
Terminal input |nputv5|gnz-l1I. . . .
E- 18 error «Terminal circuit board comes off «Install the control terminal board to the inverter.
and falls

*Check P24 terminal short circuit to CC or CCA.

error

Abnormal *An error arises during CPU2 *Make a service call.
£-15|CcpPu2 communication.
communication
£ - 2 | VIf control error | +An internal control error occurs. *Make a service call.
. *A software error occurs in the *Make a service call.
£ -2 !|CPU1 fault control GPU.
£-a2 Abnormal logic |*An abnormal voltage is applied to |+Check the signal given to the logic connected with
cc input voltage the control logic input terminal. the input terminal.
£ - 2 3| Option 1 error_[+-Expansion 1/O card 1 is defective. |-Make a service call.
£ - 2 | Option 2 error | *Expansion I/O card 2 is defective. |*Make a service call.
Stop position +A deviation error occurs during «Check connection of encoder.
E-25 . stop position retaining control. Adjust the proportional P gain F 3 5 2.
retaining error N - .
+Creeping speed is too fast. Lower the creeping speed.
*Motor control CPU is defective. *Make a service call.
£ -5 | CPU2 fault +The drive circuit board in the
inverter was damaged.
*The control voltage between +SU | +Check whether the voltage between +SU and CC
Control power and CC terminals is too low. terminals is DC20V or more.
£-29 backup «Control power is not supplied «Set F 5 7 to 0 if a control power backup device
= < |undervoltage through +SU and CC terminals. is not connected to +SU and CC terminals.
error *The parameter F 5 4 7 is not set To reset the inverter that has been tripped because
correctly. of this error, turn it off and then back on.
Step-out (for *The motor shaft is locked. «Unlock the motor shaft.
S0UE | PM motors *One output phase is open. *Check the interconnect cables between the
only) +An impact load is applied. inverter and the motor.
FrF Power removal |+Error of power removal circuit *Make a service call.

Note: Please contact us if you find any trips other than the above.

[Alarm] The following are messages only. No trip is developed.

undervoltage

correctly.

Error Problem Possible causes Remedies
code
«ST terminal (terminal to which the |+Close ST (terminal to which the ST function is
OF F |STsignal OFF | ST function is assigned) is in open-| assigned)-CC circuit.
circuit.
- PWR signal *PWR terminal is in open-circuit. +Close PWR-P24 circuit.
"™ |oFF
*The control voltage between +SU | +Check whether the voltage between +SU and CC
and CC terminals is too low. terminals is DC20V or more.
«Control power is not supplied *Set F 54 7 to [ if a control power backup device
Control power through +SU and CC terminals. is not connected to +SU and CC terminals.
L [ F F |backup *The parameter F 54 7 isnotset | Inthe eventofa £ [ F F error, the inverter will not

be reset automatically even if the control voltage
between +SU and CC terminals returns to its
normal level. To reset the inverter, turn it off and
then back it on.

(Continued overleaf)
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(Continued)
Brror Problem Possible causes Remedies
code
*The supply voltage between R, S | +Measure the main circuit supply voltage.
nOFE Undervoltage in | and T is under voltage. If the voltage is at a normal level, the inverter
e main circuit «Trouble of rush current restraint requires repairing.

circuit or DC circuit fuse. *Make a service call.

*The inverter is in the process of *The inverter is normal if it restarts after several

b4 |Retry retry. tens of geconds. The inverter restart§ )

*A momentary stop occurred. automatically. Be careful of the machine because it

may suddenly restart.
Point settin *The frequency setting signals at «Set the frequency setting signals at points 1 and 2
Err ! 9 points 1 and 2 are set too close to | apart from each other.
alarm
each other.
*This message is displayed when  |+Press the STOP key again to clear the trip.
cl B pressing the STOP key while an
r ear enabling N
L L7 |indication error code'ls dlsplaygd. ) ) i .
«Input terminal RES signal is ON «Turn off the input terminal RES signal.
during trip display.
Emergency stop | *The operation panel is used to stop | *Press the STOP key for an emergency stop. To
£ 0 FF |enabling the operation in automatic control | cancel the emergency stop, press any other key.
indication or remote control mode.
Setting error «An error is found in a setting when |+Check whether the setting is made correctly.
alarm data is reading or writing.
An error code
H {/L {I|and data are
displayed
alternately twice
each.
db  |DC braking «DC braking in process *The message goes off in several tens of seconds if
no problem occurs. [Note]
Shaft fixing in *Motor shaft fixing control is in «If the message disappears by stop command (ST
R control process. (terminal to which the ST function is assigned)-CC
open), it is normal.
«It is displayed at setting the «Continue to press the ENTER key for 2 seconds at
In f parameter F5 50 to" . setting the parameter F 555 to “ {”.
£ 1 |Inforced “F {r £”and operation f is [t I'the alarm i t after the forced
IrE - IrE peration frequency is is normal the alarm is gone out after the force
operation di . N N >
isplayed alternately in operation of fire-speed control operation.

forced fire-speed control.

Setting error «It is displayed at setting the +Please select the parameter F £ to other numbers
E--F 9 parameter 7 £ to “4”or“fF". except “4”and “5”.
alarm . NI,

-No operation at setting “%” or “5".

*The digit number of the item «For indication of frequency, set multiplying rate
£ displayed, e.g., frequency, is in (F 78 2') lower. (Parameter setting that results in
EE" Panel indication | excess of the specified digit overflow is of course valid.)
£3 overflow number.

(Number of overflowing digits is

indicated.)
Parameters in  |+Parameters are being initialized to |+Normal if the message disappears after a while
{m {E |the process of default values. (several seconds to several tens of seconds).
initialization
At~ |inauto-tuning 1 *Auto-tuning 1 in process. *Normal if it the message disappears after a few
seconds.
Auto-stop *The automatic stop function of *This function is deactivated when the command
because of F 255 is being performed. frequency becomes 0.2Hz or more higher than the
LCER continuous lower-limit frequency (LL) or when a command for
= " | operation at the stopping operation is entered.
lower-limit
frequency
Momentary power |+The deceleration stop function of  |<To restart operation, reset the inverter or input an
sLop failure slowdown | 1\, (regenerative power ride- operation signal again.
=7 | stop prohibition through control) is activated.
function activated.
- Display of «First and last data in the A L/ H *To exit from the group, press the MODE key.
. first/last data group.
End  Jitems
*This message appears if the *When this message is displayed, all the keys are
Key operation ENTER key is pressed and held operational. To prohibit key operation again, turn
U d o | permitted down for 5 seconds or more when | off the inverter and then turn it back on.
temporarily key operation is prohibited by
Fa3t

Note: In the case of DC injection breaking ON/OFF function is selected for an input terminal; if “o & ” disappears as a

result of open-circuit between the terminal and CC, it is normal.
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[Pre-alarm display]
Error - : i
code Description Possible causes Remedies

r Overcurrent pre-alarm Same as £ (Overcurrent) Same as [ (Overcurrent)

5 Overvoltage pre-alarm  [Same as {J F (Overvoltage) Same as {J F (Overvoltage)

Achieving PBR operation | # blink while PBR is operating is not an| # blink while PBR is operating is not an
level error. error.

L Overload pre-alarm Sameas 5! !and L & (Overload) [Sameas i {and ! & (Overload)

H Overheat pre-alarm Same as {J H (Overheat) Same as {/ H (Overheat)

E Communication error «Various transmission errors occur *For measures to correct various kinds
when computer is linked up with of data transmission errors, refer to
inverter system. the instruction manual for the

«Various transmission errors occur in communications device used specified
inverter to inverter communication in Section 6.36.
(slave side). Time-out or trip in master |+Check the master inverter.
side.
If two or more problems arise simultaneously, one of the following alarms appears and blinks.
CPPLULHDPL, o DPLH
The blinking alarms £, 7, L, H, £ are displayed in this order from left to right.

13.2  Method of resetting causes of trip

Do not reset the inverter when tripped because of a failure or error before eliminating the cause. Resetting the tripped
inverter before eliminating the problem causes it to trip again.

For recovering inverter from trip status,

(1) By turning off the power (Keep the inverter off until the LED turns off.)
= Refer to Section 6.26.2 (inverter trip retention selection F & [ &) for details.
(2) By means of an external signal (shorting RES and CC on control terminal board — release)
(3) By operation panel operation
(4) By means of a communication
= For details, refer to the instruction manual for the communications device used
specified in section 6.36.

reset it in one of the following ways.

To reset the inverter by operation panel operation, follow these steps.
1. Check whether the LED on the control panel indicates that tripping has occurred. If the occurrence of tripping is
not indicated, press the MODE key to display it.
2. Press the STOP key and make sure that £ L ~ is displayed.
3. Pressing the STOP key again will reset the inverter if the cause of the trip has already been eliminated.

* If the inverter is tripped because of an overload on the braking resistor (.. ), it cannot be reset for approx. 20
seconds (virtual cooling period).
If the inverter is tripped because of an overload on the inverter ({J L. {) or an overload on the motor (.
reset even during the virtual cooling period (approx. 30 seconds for L !, or approx. 20 seconds for [
that the inverter is apt to be tripped during the cooling period.

), it can be
L 2). Note

*If the inverter trips because of overheat ({J H), reset it after a considerably long time enough for cooling it down
completely, because overheat is detected based on its internal temperature.

Caution -

For quickly recovering inverter from trip status, turn it off once and reset it. However, this measure is taken
requently, it may cause damage to the motor and other component units. H
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13.3

If the motor does not run while no trip message is displayed...

If the motor does not run while no trip message is displayed, follow these steps to track down the cause.

The motor does not run.

Is the 7-segment LED
extinguished?

Is power being

Check the power supply >
supplied normally? normally.

and the MCCB.

Supply the power

\ ]

_>" Make a service call.

Is 10FF blinking?

Main circuit power is undervoltage. Check the input voltage. If a DC
reactor (DCL) is connected, check also its wiring.
= For monitoring input voltage, refer to Section 8.2.1.

« Check whether a control terminal circuit board is connected to the inverter.
* When sink logic is enabled (SW1: SINK), no connection is established
between STand CC. Close the circuit between CC and the terminal to

which the ST (standby) function on the control circuit terminal is
assigned. = Refer to section 7.2.1.

« When source logic is enabled (SW1: SOURCE), no connection is established
between ST and P24. Establish a connection between P24 and the terminal
on the control terminal board to which the ST (standby) function is assigned.

Is any failure message
displayed?
= Refer to Section 13.1.

Track down and eliminate the cause of the failure and then reset the
inverter.
= For resetting, refer to Section 13.2.

Are -t -4 anda
failure message
displayed alternately?

The inverter is in the process of retrying. The retry function can be disabled
by normal or emergency stop operation, or by turning off the inverter.

Y

RUN key lamp lighted?

EEEETTEREEEETERTRREE 2

« When operation panel operation is selected ... Press the RUN key to start
the operation.

« Check whether the operation panel operation frequency is set properly.
= Refer to Section 3.2.2.

« If another operation mode is selected ... Change the setting of the
command mode selection parameter £ /1{J J . = Refer to Section 5.5.

« If the control panel operation mode is selected ... Change the setting
of the command mode selection parameter £ /150 d to /.
= Refer to Section 5.5.

« In other operation mode ... Check whether the external operation
command is entered. Setup status of input terminals can be checked
by the monitor. = Refer to Section 8.1.

« Check setup contents of F {5 parameter (selection of operation to
which priority is given when forward/reverse run commands are input
simultaneously). = Refer to Section 6.2.1.

Fassssssssssnnnasssnsbnnnnnnnnnnn

« Check to see that the frequency setting signal is not set at zero.

« Check the settings of the frequency setting signal parameters ~ /7
FZ2OO,F20 7 and F 205, =Refer to Section 5.5.

« Check the frequency setting signal points 1 and 2 settings.
= Refer to Section 7.3.

« Check that the start-up frequency is not higher than the operation
frequency. = Refer to Section 6.7.

« Check that the frequency setting (preset-speed operation frequency,
etc.) is not set at zero.

« Check that the motor is not under a too large load or not locked up.
—Reduce the load if necessary.

function.

Determine the cause, using the parameter display function and the status monitoring function.
= Refer to Section 11 for the parameter display function or Section 8 for the status motoring
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13.4 How to check other troubles

The following table provides a listing of other troubles, their possible causes and remedies.

Troubles Causes and remedies
The motor runs in the wrong | «Invert the phases of the output terminals U, V and W.
direction. *Invert the forward/reverse run signal terminals of the external input device.
= Refer to Section 7.2, Assignment of functions to control terminals.
The motor runs but its *The load is too heavy.
speed does not change *Reduce the load.
normally. +Soft stall function is activated.

Switch off soft stall function. = Refer to Section 5.14.

*The maximum frequency F X and the upper limit frequency (/. are set too low.
Increase the maximum frequency £ 5 and the upper limit frequency L1 .

*The frequency setting signal is too low.

Check the signal set value, circuit, cables, etc.

*Check the setting characteristics (point 1 and point 2 settings) of the frequency setting
signal parameters. = Refer to Section 7.3.

*The base frequency voltage 1 L v is too low.
«If the motor runs at a low speed, check to see that the stall prevention function is
activated because the torque boost amount is too large.

Adjust the torque boost amount (. &) and the acceleration time (AL ).

= Refer to Section 5.7 and 5.2.

The motor does not *The acceleration time (A L) or the deceleration time (d £ ) is set too short.
accelerate or decelerate Increase the acceleration time (AL [ ) or the deceleration time (4 £ ).
smoothly.

A too large current flows *The load is too heavy.

into the motor. Reduce the load.

«If the motor runs at a low speed, check whether the torque boost amount is too large.

= Refer to Section 5.7.

The motor runs at a higher |<The motor has improper voltage rating.

or lower speed than the Use a motor with a proper voltage rating.

specified one. *The motor terminal voltage is too low.

Check the setting of the base frequency voltage parameter (L ).

= Refer to Section 5.8.

Change the cable for thicker one.

*The reduction gear ratio, etc., is not set properly.

Adjust the reduction gear ratio, etc.

*The output frequency is not set correctly.

Check the output frequency range.

+Adjust the base frequency. = Refer to Section 5.8.

The motor speed varies *The load is too heavy or too light.

during operation. Reduce the load fluctuation.

*The inverter or motor used does not have a rating large enough to drive the load.

Use an inverter or motor with a rating large enough.

*Check whether the frequency setting signal changes.

«If the V/f control selection parameter F £ is setat &' or larger (5 and & are removed.),

check the vector control setting, operation conditions, etc. = Refer to Section 5.6.

Some or all of seven keys [+Change panel operation prohibition parameter £ 73 5~F 73 7.

on operation panel don't

work. * Parameter is occasionally set for key operation prohibition mode. Cancel key
operation prohibition mode according to the following procedure.

Access to parameter results To cancel the setting, press and hold down the ENTER key for 5 seconds or

in failure.

more.

Parameter settings cannot

be changed. (1)If parameter write protect selection parameter F 7 [ is set at { (prohibited),
- - - change the setting to [ (allowed).

Monitor (Display) is (2)If there is an input terminal that is set for { {[J (or { { ) (parameter editing

uncontrollable. enabling ) by input terminal function parameter, turn on the terminal.

How to cope with parameter setting-related problems

If you forget parameters *You can search for all reset parameters and change their settings.
which have been reset = Refer to Section 5.21 for details.

If you want to return all . *You can return all parameters which have been reset to their default settings.
reset parameters to their

respective default settings = Refer to Section 5.20 for details.
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14. Inspec%@i@%

{> Danger

Mandatory | « Before inspection, perform the following steps.

« The equipment must be inspected every day.
If the equipment is not inspected and maintained, errors and malfunctions may not be discovered which could
lead to accidents.

(1) Shut off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltages (800V DC or more), and check that the voltage to the DC
main circuits (between PA/+ and PC/-) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.

141

Be sure to inspect the inverter regularly and periodically to prevent it from breaking down because of the environment
of use, such as temperature, humidity, dust and vibration, or deterioration of its components with aging.

Regular inspection

Electronic parts are easily affected by heat. Install the Inverter in a cool, well-ventilated, dust-free area for achieving
the original performance for a prolonged amount of time in demonstrate its original performance for a long time.
The purpose of regular inspections is to maintain the correct environment of use and to find any sign of failure or
malfunction by comparing current operation data with past operation records.

. Inspection procedure
Subject of - - .
inspection Inspection item Inscpyeczl:gon Inspection method Criteria for judgment

1) Dust and gas Occasionally | 1) Visual check, check | 1) Improve bad points.
1.Indoor by means of a 2) Check for any trace of water
environment 2) Drooping of water Occasionally thermometer, smell condensation.
unit and other liquid checl 3) Max. temperature:60°C

3) Ambient Occasionally 2) Visual check

temperature 3) Check by means of
a thermometer

1) Vibration and noise | Occasionally | Tactile check of the Is something unusual is found,
2.Component cabinet open the door and check the

arts aFr)1d transformer, reactors,

Bnits contactors, relays, cooling fan,
etc., inside. If nécessary, stop
the operation.

1) Load current Occasionally Movin?—iron type AC To be within the rated voltage
3.0Operation ammeter and current according to unit
data 2) Voltage (*) Occasionally | Rectifier type AC ambient temperature.

(output side) voltmeter No significant difference from

P d{at{a collected in a normal
state.

*: The voltage measured may slightly vary from voltmeter to voltmeter. When measuring the voltage, always take
readings from the same circuit tester or voltmeter.

H Check points

. Something unusual in the installation environment

. Something unusual in the cooling system

. Unusual vibration or noise

. Overheating or discoloration

. Unusual odor

. Unusual motor vibration, noise or overheating

. Adhesion or accumulation of foreign substances (conductive substances)

N o g~ WN -

B Cautions about cleaning

To clean the inverter, wipe dirt off only its surface with a soft cloth but do not try to remove dirt or stains from any other
part. If stubborn stains persist, remove them by wiping gently with a cloth dampened with neutral detergent or ethanol.
Never use any of the chemicals in the table below; the use of any of them may damage or peel the coating away from
molded parts (such as plastic covers and units) of the inverter.

Acetone Ethylene chloride Tetrachloroethane
Benzen Ethyl acetate Trichloroethylene
Chloroform Glycerin Xylene

N-1
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14.2

Periodical inspection

Make a periodical inspection at intervals of 3 or 6 months depending on the operating conditions.

{> Danger

Mandatory

« Before inspection, perform the following steps.
(1) Shut off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltages (800VDC or more), and check that the voltage to the DC
main circuits (between PA/+ and PC/-) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.

O

Prohibited

« Never replace any part.
This could be a cause of electric shock, fire and bodily injury. To replace parts, call the local sales agency.

H Check items

Check to see if all screwed terminals are tightened firmly. If any screw is found loose, tighten it again with a
screwdriver.

Check to see if all caulked terminals are fixed properly. Check them visually to see that there is no trace of
overheating around any of them.

Check all cables and wires for damage. Check them visually.

Clean up dust and soil. With a vacuum cleaner, remove dirt and dust. When cleaning, clean the vents and the
printed circuit boards. Always keep them clean to prevent an damage due to dirt or dust.

If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic capacitor
declines. When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5 hours
or more each, to check the operation of the inverter. Supply electricity for at least 5 hours with the motor
disconnected. It is advisable not to supply the commercial power directly to the inverter but to gradually increase the
power supply voltage with a transformer.

If insulation test is needed, conduct it for the main circuit terminal board using a 500V insulation resistance tester
only. Never conduct an insulation test on control terminals other than terminals on the printed circuit board or on
control terminals. When testing the motor for insulation performance, separate it from the inverter in advance by
disconnecting the cables from the inverter output terminals U, V and W. When conducting an insulation test on
peripheral circuits other than the motor circuit, disconnect all cables from the inverter so that no voltage is applied to
the inverter during the test.

-

N

> w

o

o

Note: Before an insulation test, always disconnect all cables from the main circuit terminal board and test the
inverter separately from other equipment.

E RL1 SL2 TL3 UT1 VT2 WT3 PA+ PO PB PC/- RO SO T0
O) O) O) O) 0O O 0O O) 0O)

0O 0O

500V insulation
resistance
tester

Never test the inverter for pressure. A pressure test may cause damage to its components.
Voltage and temperature check
Recommended voltmeter
Input side ... Moving-iron type voltmeter ( $ )

o N

Output side ... Rectifier type voltmeter ( -’i— )
It will be very helpful for detecting a defect if you always measure and record the ambient temperature before, during
and after the operation.
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H Replacement of expendable parts

The inverter is composed of a large number of electronic parts including semiconductor devices. The following parts
deteriorate with the passage of time because of their composition or physical properties. The use of aged or
deteriorated parts leads to degradation in the performance or a breakdown of the inverter. To avoid such trouble, the
inverter should be checked periodically.

Note: Generally, the life of a part depends on the ambient temperature and the conditions of use. The life spans
listed below are applicable to parts when used under normal environmental conditions.

1) Cooling fan
The fan, which cools down heat-generating parts, has a service life of about 30,000 hours (about 7 years) (average
ambient temperature: 40°C, operation time: 12 hours per day). The fan also needs to be replaced if it makes a noise
or vibrates abnormally.
Remove the portion A and then portion B in the following figure to remove the cooling fan.

2) Smoothing capacitor

The smoothing aluminum electrolytic capacitor in the main circuit DC section degrades in performance because of
ripple currents, etc. The smoothing aluminum electrolytic capacitor in the main circuit DC section degrades in
performance because of ripple currents, etc. It becomes necessary to replace the capacitor after it is used for about
5 years under normal conditions (average ambient temperature: 40°C, load factor: not more than 80%, operation
time: 12 hours per day). For the inverter that applicable motor output is 15kW (200V)-18.5kW (400V) or less, replace
the capacitor together with the printed circuit board.
<Criteria for appearance check>

« Absence of liquid leak

« Safety valve in the depressed position

» Measurement of electrostatic capacitance and insulation resistance

Note: When it becomes necessary to replace expendable parts, contact your supplier. For safety's sake, never
replace any part on your own.

By checking the cumulative operating time and the part replacement alarm information, you can get a rough idea of
when each part should be replaced. For the replacement of parts, contact the service network or your supplier.
(Operation hours can be known by alarm output, if it is set. For more details, refer to Section 6.26.11.)

H Standard replacement cycles of principal parts

The table below provides a listing of the replacement cycles of parts when used under normal conditions (average
ambient temperature: 40°C, load factor: not more than 80%, operation time: 12 hours per day). The replacement cycle
of each part does not mean its service life but the number of years over which its failure rate does not increase

significantly.
Part name Standard replacement cycle Replacement mode and others

2%%%41%@0{, %%%2% ?)?imaller) 5 years Replacement with a new one

Cooling fan g%%%‘{q%%';vv‘(,r;‘n%%ﬂf‘s%ﬁarger) 12 years (Insid.e airicoolinvg fan) Replacement with a new one
years (Outside air cooling fan)

Smoothing capacitor 5 years Erf‘t]rLZC(?hv;gE raegﬁnws;me (depending
Circuit breaker and relays - m’giﬁ:&?g&l&ce or not depends on
Aluminum capacitor on printed circuit board 5 years Zi‘:)l:ﬁgir"]vggstﬂz"‘éﬁggﬁi}ebs%al{g)

Note: The life of a part greatly varies depending on the environment of use. Do not install in any location where there are large
amounts of dust, metallic fragments and oil mist.
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14.3

Making a call for servicing

14.4

For the Toshiba service network, refer to the back cover of this instruction manual. If defective conditions are
encountered, please contact the Toshiba service section in charge via your Toshiba dealer.

When making a call for servicing, please inform us of the contents of the rating label on the right panel of the inverter,
the presence or absence of optional devices, etc., in addition to the details of the failure.

Keeping the inverter in storage

Take the following precautions when keeping the inverter in storage temporarily or for a long period of time.

1. Store the inverter in a well-ventilated place away from heat, damp, dust and metal powder.
(storage temperature:-25~+70°C)

2. If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic capacitor
declines.
When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5 hours or more
each, to recover the performance of the large-capacity electrolytic capacitor. And also check the function of the
inverter. It is advisable not to supply the commercial power directly to the inverter but to gradually increase the
power supply voltage with a transformer, etc.
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15. Warrant

Any part of the inverter that proves defective will be repaired and adjusted free of charge under the following
conditions:

1. This warranty applies only to the inverter main unit.

2. Any part of the inverter which fails or is damaged under normal use within twelve months from the date of delivery
shall be repaired free of charge.

3. For the following kinds of failure or damage, the repair cost shall be borne by the customer even within the warranty
period.

Failure or damage caused by improper or incorrect use or handling, or unauthorized repair or modification of the

inverter

Failure or damage caused by the inverter falling or an accident during transportation after the purchase

Failure or damage caused by fire, salty water or wind, corrosive gas, earthquake, storm or flood, lightning,

abnormal voltage supply, or other natural disasters

Failure or damage caused by the use of the inverter for any purpose or application other than the intended one

4. All expenses incurred by Toshiba for on-site services shall be charged to the customer, unless a service contract is
signed beforehand between the customer and Toshiba, in which case the service contract has priority over this
warranty.
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16. Disposa Mg\’/

A Warning

Mandatory

« For safety's sake, do not dispose of the disused inverter yourself but ask an industrial waste
disposal agent (*).
If the collection, transport and disposal of industrial waste is done by someone who is not
licensed for that job, it is a punishable violation of the law. (Laws in regard to cleaning and
processing of waste materials)

(*) Persons who specialize in the processing of waste and known as “industrial waste product
collectors and transporters” or “industrial waste disposal persons.”

When disposing a used inverter, pay heed to the following points.

Blasting during incineration : There is a danger that electrolytic condensers used in the inverter may burst if it is

burnt in an incinerator, because electrolyte inside the condenser expands with heat.
Be careful of blasting of electrolytic condensers.

Plastics : Plastics used as covers of the inverter and so on generate poisonous gas when the inverter burnt. When
burning the inverter, be careful of such poisonous gas.

Disposing manner : Be sure to dispose the inverter properly as an industrial waste.
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