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A SAFETY WARNING

Only qualified personnel should install and service the equipment. The installation, starting up, and servicing of heating, ventilating, and
air-conditioning equipment can be hazardous and requires specific knowledge and training. Improperly installed, adjusted or altered
equipment by an unqualified person could result in death or serious injury. When working on the equipment, observe all precautions in the
literature and on the tags, stickers, and labels that are attached to the equipment.
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Introduction

Read this manual thoroughly before operating or
servicing this unit.

Warnings, Cautions, and Notices

Safety advisories appear throughout this manual as
required. Your personal safety and the proper
operation of this machine depend upon the strict
observance of these precautions.

The three types of advisories are defined as follows:

Indicates a potentially hazardous situation
AWARNlNG which, if not avoided, could result in death or

serious injury.

Indicates a potentially hazardous situation
ACAUTION which, if not avoided, could result in minor or

moderate injury. It could also be used to alert

against unsafe practices.

Indicates a situation that could resultin
NOTICE equipment or property-damage only

accidents.

Important Environmental Concerns

Scientific research has shown that certain man-made
chemicals can affect the earth’s naturally occurring
stratospheric ozone layer when released to the
atmosphere. In particular, several of the identified
chemicals that may affect the ozone layer are
refrigerants that contain Chlorine, Fluorine and Carbon
(CFCs) and those containing Hydrogen, Chlorine,
Fluorine and Carbon (HCFCs). Not all refrigerants
containing these compounds have the same potential
impact to the environment. Trane advocates the
responsible handling of all refrigerants-including
industry replacements for CFCs and HCFCs such as
saturated or unsaturated HFCs and HCFCs.

Important Responsible Refrigerant
Practices

Trane believes that responsible refrigerant practices
are important to the environment, our customers, and
the air conditioning industry. All technicians who
handle refrigerants must be certified according to local
rules. For the USA, the Federal Clean Air Act (Section
608) sets forth the requirements for handling,
reclaiming, recovering and recycling of certain
refrigerants and the equipment that is used in these
service procedures. In addition, some states or
municipalities may have additional requirements that
must also be adhered to for responsible management
of refrigerants. Know the applicable laws and follow
them.

©2017 Ingersoll Rand

A WARNING

Proper Field Wiring and Grounding
Required!

Failure to follow code could result in death or
serious injury.

All field wiring MUST be performed by qualified
personnel. Improperly installed and grounded
field wiring poses FIRE and ELECTROCUTION
hazards. To avoid these hazards, you MUST follow
requirements for field wiring installation and
grounding as described in NEC and your local/
state/national electrical codes.

A WARNING

Personal Protective Equipment (PPE)
Required!

Failure to wear proper PPE for the job being
undertaken could result in death or serious injury.
Technicians, in order to protect themselves from
potential electrical, mechanical, and chemical
hazards, MUST follow precautions in this manual
and on the tags, stickers, and labels, as well as the
instructions below:

e Before installing/servicing this unit,
technicians MUST put on all PPE required for
the work being undertaken (Examples; cut
resistant gloves/sleeves, butyl gloves, safety
glasses, hard hat/bump cap, fall protection,
electrical PPE and arc flash clothing).
ALWAYS refer to appropriate Material Safety
Data Sheets (MSDS)/Safety Data Sheets
(SDS) and OSHA guidelines for proper PPE.

e When working with or around hazardous
chemicals, ALWAYS refer to the appropriate
MSDS/SDS and OSHA/GHS (Global
Harmonized System of Classification and
Labelling of Chemicals) guidelines for
information on allowable personal exposure
levels, proper respiratory protection and
handling instructions.

e Ifthereis arisk of energized electrical
contact, arc, or flash, technicians MUST put
on all PPE in accordance with OSHA, NFPA
70E, or other country-specific requirements
for arc flash protection, PRIOR to servicing
the unit. NEVER PERFORM ANY SWITCHING,
DISCONNECTING, OR VOLTAGE TESTING
WITHOUT PROPER ELECTRICAL PPE AND
ARC FLASH CLOTHING. ENSURE
ELECTRICAL METERS AND EQUIPMENT ARE
PROPERLY RATED FOR INTENDED
VOLTAGE.

RT-SVDO008B-EN



Introduction

A WARNING
Follow EHS Policies!

Failure to follow instructions below could resultin
death or serious injury.

e AllIngersoll Rand personnel must follow
Ingersoll Rand Environmental, Health and
Safety (EHS) policies when performing work
such as hot work, electrical, fall protection,
lockout/tagout, refrigerant handling, etc. All
policies can be found on the BOS site. Where
local regulations are more stringent than
these policies, those regulations supersede
these policies.

e Non-Ingersoll Rand personnel should always
follow local regulations.

RT-SVDO08B-EN

Copyright

This document and the information in it are the
property of Trane, and may not be used or reproduced
in whole or in part without written permission. Trane
reserves the right to revise this publication at any time,
and to make changes to its content without obligation
to notify any person of such revision or change.

Trademarks

All trademarks referenced in this document are the
trademarks of their respective owners.

Revision History

RT-SVDO008B-EN:
¢ Updated the system wiring diagram.


https://home.ingerrand.com/sites/bosondemand/Lists/Playbook%20Item/DispForm.aspx?ID=58&k=EHS
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Introduction

Each eFlex™ system is equipped with an electric Important: Current is based upon SLD rating of the

inverter whose main function is to control the variable inverter. In this example. 4.6A is the SLD

speed compressor. rating of the inverter, but Pr.570 is set for
the ND rating which is 3A.

Important: Each inverter is programmed specifically
for the variable speed compressor in the
system and any change to the parameter |nverter Model
values without the manufacturer’s
authorization could result in permanent
damage to the compressor or system.

Unpack the product and check the rating plate and the
capacity plate of the inverter to ensure that the model
agrees with the order and the product is intact.

PrOdUCt CheCking and Important: Qurrent is bas_ed onthe SLD ralting of the

. inverter. In this example, 4.6A is the SLD

Accessories rating of the inverter, but Pr.570 is set for
the ND rating which is 3A.

Unpack the product and check the rating plate and the
capacity plate of the inverter to ensure that the model
agrees with the order and the product is intact.

FR-A840-00046-1-TR

Digit 1, 2— Standard prefix Digit9, 10, 11, 12, 13— Rated current

FR = Fregrol 00046 = 4.6 Amps

Digit 4, 5 — Drive series Important: Current is based on SLD rating of the inverter. In this
. . example, 4.6A is the SLD rating of the inverter, but

A8 = Drive series Pr.570 is set for the ND rating, which is 3A.

Digit 15 — Type
Digit 6 — Voltage class 9

2 =200V class 1=FM
4 = 400V class 2=CA
6 = 600V class

Note: Specification differs by the type. Major differences are shown in
Table 1, p. 8.

Digit 7 — Structure, functionality Digit 17, 18 — Circuit board coating, plate conductor, and

0 = Standard model UL type

2 = Separated converter type Symbol CirggiattiBnogard Co'::::::(:or UL Type

6 = IP55 compatible model Not used No No No
60 Yes No No
06 Yes Yes No
N6 Yes No Yes
TR Yes No Yes

RT-SVDO08B-EN



Introduction

Rating plate

X INVERTER

Inverter model — MODEL FR-840-00046-1-TR

Input rating — INPUT : XXXXX

Qutput rating — OUTPUT : XXX XX

SERIAL — SERIAL: XXXXXXXXX Date: XXXX-XX

Manufactured ‘
year and month

Table 1. Major type differences
Initial setting
Pr.19 Base
frequency
Type Monitor output Built-in EMC filter Control logic Rated frequency voltage
FM (terminal FM Terminal FM (pulse OFF Sink logic 60 Hz 9999 (same as the
equipped model) train output) power supply
Terminal AM (analog voltage)
voltage output (0 to
+10 VDC))
CA (terminal CA Terminal CA (analog ON Source logic 50 Hz 8888 (95% of the
equipped model) current output (0 to power supply
20 mADC)) voltage)
Terminal AM (analog
voltage output (0 to
+10VDC))

Notes:

Notes:

Specification differs by the type. Major differences are shown in the table above.

Conforming to IEC60721-3-3 3C2/352

Applicable for the FR-A820-00340(5.5K) or higher, and the FR-A840-00170(5.5K) or higher.

In this Instruction Manual, the inverter
model name consists of the applicable
motor capacity and the rated current.
(Example) FR-A820-00046(0.4K)

Rated current is based on factory default
duty cycle

Applications must use "-TR" type inverters
due to special programming

Important: For replacement parts, customers must

purchase inverters from authorized dealers
due to special application programming.

RT-SVDO008B-EN



Introduction

Component Names

Figure 1. A820 and A840 models

\

\EBEEEBBBEE

Symbol Name Description

a PU connector Connects the
operation panel or the
parameter unit. This
connector also enables
the RS-485
communication.

b USB A connector Connects a USB
memory device

C USB mini B connector Connects a personal
computer and enables
communication with
FR Configurator2.

d RS-485 terminals Enables RS-485,
MODBUS RTU
communication

e Terminating resistor Select whether or not

selection switch (SW1) | to use the terminating
resistor for RS-485
communication.

f Plug-in option

connectorl
Connects a plug-in
g Plug-in option option ora
connector2 communication
option.
h Plug-in option

connector3

Symbol Name Description
i Voltage/current input Selects between
switch (SW2) voltage and current for
the terminal 2 and 4
inputs.

j Control circuit Connects cables for

terminal block the control circuit.

k EMC filter ON/OFF Turns ON/OFF the EMC

connector filter.
Main circuit terminal Connects cables for
block the main circuit.

m Charge lamp Stays ON while the
power is supplied to
the main circuit.

n Wiring cover This cover is
removable without
unplugging cables.
(FR-A820-01250
(22K) or lower, FR-
A840-00620 (22K) or
lower).

o) Alarm lamp Turns ON when the

protective function of
the inverteris
activated.

RT-SVDO08B-EN




Introduction

Symbol Name Description
p Power lamp Stays ON while the
power is supplied to
the control circuit (R1/
L11, S1/L21).
q Front cover (upper Remove this cover for

side)

the installation of the
product, installation of
a plug-in option, RS-
485 terminal wiring,
switching of the
voltage/current input
switch, etc. (The FR-
A800-GF has a front
cover with an LED
display cover.)

Symbol Name Description
r Front cover (lower Remove this cover for
side) wiring.
s Operation panel (FR- Operates and monitors
DU08) the inverter.
t Cooling fan Cools the inverter.
(FR-A820-00105
(1.5K) or higher, FR-
A840-00083(2.2K) or
higher.)
u Switches for Do not change the

manufacturer setting
(SW3 and SW4)

initial setting (OFF).

RT-SVDO008B-EN
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Figure 2. A860 models

Symbol

Name

Description

EMC filter ON/OFF
connector

Turns ON/OFF the EMC
filter.

Main circuit terminal
block

Connects cables for
the main circuit.

Charge lamp

Stays ON while the
power is supplied to
the main circuit.

Wiring cover

This cover is
removable without
unplugging cables.
(FR-A820-01250(22K)
or lower, FR-A840-
00620(22K) or lower).

Alarm lamp

Turns ON when the
protective function of
theinverteris
activated.

Symbol Name Description

a PU connector Connects the
operation panel or the
parameter unit. This
connector also enables
the RS-485
communication.

b USB A connector Connects a USB
memory device

c USB mini B connector Connects a personal
computer and enables
communication with
FR Configurator2.

d RS-485 terminals Enables RS-485,
MODBUS RTU
communication

e Terminating resistor Select whether or not

selection switch (SW1) | to use the terminating
resistor for RS-485
communication.

f Plug-in option Connects a plug-in

connectorl option ora
communication

g Plug-in option option. (For the FR-

connector2 AB00-GF, a CC-Link IE
. ) Field Network
h Plug-in option

connector3

communication circuit
board is installed to
the connector 1.

Power lamp

Stays ON while the
power is supplied to
the control circuit (R1/
L11, S1/L21).

Voltage/current input
switch (SW2)

Selects between
voltage and current for
the terminal 2 and 4
inputs.

Control circuit
terminal block

Connects cables for
the control circuit.

Front cover (upper
side)

Remove this cover for
the installation of the
product, installation of
a plug-in option, RS-
485 terminal wiring,
switching of the
voltage/current input
switch, etc. (The FR-
A800-GF has a front
cover with an LED
display cover.)

RT-SVDO08B-EN

Front cover (lower
side)

Remove this cover for
wiring.
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Symbol

Name

Description

Operation panel (FR-
DU08)

Operates and monitors
theinverter.

Symbol

Name

Description

Cooling fan

Cools the inverter.
(FR-A820-00105
(1.5K) or higher, FR-
A840-00083(2.2K) or
higher.)

Switches for
manufacturer setting
(SW3 and SW4)

Do not change the
initial setting (OFF).

RT-SVDO008B-EN




Installation and Wiring

Removal and Reinstallation of
the Operation Panel and Front
Covers

Removal and Reinstallation of Operation
Panel

1. Loosen the two screws on the operation panel.

(These screws cannot be removed.)

2. Pressthe upper edge of the operation panel while
pulling out the operation panel.

1

To reinstall the operation panel, align its connector on
the back with the PU connector of the inverter, and
insert the operation panel. After confirming that the
operation panel is fit securely, tighten the screws.
(Tighten torque: 0.04 to 0.45 N m)

RT-SVDO08B-EN

Removal and Reinstallation of Front
Cover

Removal of the Front Cover (upper side) (FR-
A820-01540(30K) or lower, FR-A840-00770
(30K) or lower)

M = =

1. With the front cover (lower side) removed, loosen
the mounting screw(s) on the front cover (upper
side). (The screw(s) cannot be removed.)

(FR-A820-00340(5.5K) to FR-A820-01540(30K) and
FR-A840-00170(5.5K) to FR-A840-00770(30K) have
two mounting screws.)

2. While holding the areas around the installation
hooks on the sides of the front cover (upper side),
pull out the cover using its upper side as a support.

3. With the front cover (upper side) removed, wiring
of the RS-485 terminals and installation of the plug-
in option can be performed.

Removal of the Front Cover (lower side) (FR-
A820-01540(30K) or lower, FR-A840-00770
(30K) or low

1. Loosen the screws on the front cover (lower side).
(These screws cannot be removed.)

(FR-A820-00340(5.5K) to FR-A820-01540(30K) and
FR-A840-00170(5.5K) to FR-A840-00770(30K) have
two mounting screws.)

2. While holding the areas around the installation
hooks on the sides of the front cover (lower side),
pull out the cover using its upper side as a support.

3. With the front cover (lower side) removed, wiring of
the main circuit terminals and control circuit
terminals can be performed.



Installation and Wiring

Reinstallation of the Front Covers (FR-A820-
01540(30K) or lower, FR-A840-00770(30K) or
lower)

1. Insert the upper hooks of the front cover (upper
side) into the sockets of the inverter.

Securely install the front cover (upper side) to the
inverter by fixing the hooks on the sides of the
cover into place.

2. Tighten the mounting screw(s) at the lower part of
the front cover (upper side).

(FR-A820-00340(5.5K) to FR-A820-01540(30K) and
FR-A840-00170(5.5K) to FR-A840-00770(30K) have
two mounting screws.)

3. Install the front cover (lower side) by inserting the
upper hook into the socket of the front cover (upper
side).

4. Tighten the mounting screws at the lower part of
the front cover (lower side).

Note: When installing the front cover (upper side), fit
the connector of the operation panel securely
along the guides of the PU connector.

Removal of the Front Cover (lower side) (FR-
A820-01870 (37K) or higher, FR-A840-00930
(37K) or higher)
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1. When the mounting screws are removed, the front
cover (lower side) can be removed.

2. With the front cover (lower side) removed, wiring of
the main circuit terminals can be performed.

Removal of the front cover (upper side) (FR-
A820-01870 (37K) or higher, FR-A840-00930
(37K) or higher)
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1. With the front cover (lower side) removed, loosen
the mounting screws on the front cover (upper
side). (These screws cannot be removed.)

2. Holding the areas around the installation hooks on
the sides of the front cover (upper side), pull out the
cover using its upper side as a support.

3. With the front cover (upper side) removed, wiring
of the RS-485 terminals and installation of the plug-
in option can be performed.

Reinstallation of the Front Covers (FR-A820-
01870 (37K) or higher, FR- A840-00930 (37K)
or higher)
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1. Insert the upper hooks of the front cover (upper
side) into the sockets of the inverter.

Securely install the front cover (upper side) to the
inverter by fixing the hooks on the sides of the
cover into place.

2. Tighten the mounting screw(s) at the lower part of
the front cover (upper side).

3. Fasten the front cover (lower side) with the
mounting screws.

Note: Fully make sure that the front covers are installed
securely. Always tighten the mounting screws of
the front covers.
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Installation and Wiring

Removal of the front cover (upper side) (FR-
A860-00450 or lower)

1. With the front cover (lower side) removed, loosen
the mounting screw(s) on the front cover (upper
side). (The screw(s) cannot be removed.)

(FR-A860-00170 to 00450 have two mounting
screws.)

2. While holding the areas around the installation
hooks on the sides of the front cover (upper side),
pull out the cover using its upper side as a support.

3. With the front cover (upper side) removed, wiring
of the RS-485 terminals and installation of the plug-
in option can be performed.

Removal of the Front Cover (lower side) (FR-
A860-00450 or lower)

1. Loosen the screws on the front cover (lower side).
(These screws cannot be removed.)

2. While holding the areas around the installation
hooks on the sides of the front cover (lower side),
pull out the front cover (lower side) using its upper
side as a support.

3. With the front cover (lower side) removed, wiring of
the main circuit terminals and control circuit
terminals can be performed.

Reinstallation of the Front Covers (FR-A860-
00450 or lower)

RT-SVDO08B-EN
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Insert the upper hooks of the front cover (upper
side) into the sockets of the inverter.

Securely install the front cover (upper side) to the
inverter by fixing the hooks on the sides of the
cover into place.

2. Tighten the mounting screw(s) at the lower part of
the front cover (upper side).

(FR-A860-00170 to 00450 have two mounting
screws.)

3. Install the front cover (lower side) by inserting the
upper hook into the socket of the front cover (upper
side).

4. Tighten the mounting screws at the lower part of
the front cover (lower side).

Note: When installing the front cover (upper side), fit

the connector of the operation panel securely
along the guides of the PU

connector.

Removal of the Front Cover (lower side) (FR-
A860-00680 or higher)
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1. When the mounting screws are removed, the front
cover (lower side) can be removed.

2. With the front cover (lower side) removed, wiring of
the main circuit terminals can be performed.

Removal of the Front Cover (upper side) (FR-
A860-00680 or higher)
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.ﬂ\—I—-l

1. With the front cover (lower side) removed, loosen
the mounting screws on the front cover (upper
side). (These screws cannot be removed.)

2. Holding the areas around the installation hooks on
the sides of the front cover (upper side), pull out the
cover using its upper side as a support.



Installation and Wiring

3. With the front cover (upper side) removed, wiring 1. Insert the upper hooks of the front cover (upper
of the RS-485 terminals and installation of the plug- side) into the sockets of the inverter.
in option can be performed. Securely install the front cover (upper side) to the

Reinstallation of the Front Covers (FR-A860- inverter by fixing the hooks on the sides of the
. into place.
00680 or Higher) coverinto place
2. Tighten the mounting screw(s) at the lower part of
@ & 7 _ the front cover (upper side).
3. Fasten the front cover (lower side) with the
mounting screws.
Note: Fully make sure that the front covers are installed
securely. Always tighten the mounting screws of
the front covers.
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Installation and Wiring

Main Circuit Terminals

Details on the Main Circuit Terminals

Terminal
symbol

Terminal name

Terminal function description

R/L1,S/L2,T/L3

AC power input

Connect these terminals to the commercial power supply.
(FR-HC2) or the power regeneration common converter (FR-CV).

U, Vv, W

Inverter output

Connect these terminals to a three-phase squirrel cage motor or a PM motor.

R1/L11,S1/L21

Power supply for the
control circuit

Connected to the AC power supply terminals R/L1 and S/L2. To retain the fault display and fault
output, remove the jumpers across terminals R/L1 and R1/L11 and across S/L2 and S1/L21,
and supply external power to these terminals.

The power capacity necessary when separate power is supplied from R1/ L11 and S1/L21 differs
according to the inverter capacity.

FR-A860-00170 or lower

60 VA, FR-860-00170 or lower 60 VA

80 VA, FR-A860-00320 or higher

Brake resistor
connection
FR-A820-00630(11K)

Connect an optional brake resistor (FR-ABR) across the terminals P/+ and PR. Remove the

P/+, PR or lower jumper across the terminals PR and PX for the inverter capacity that has the terminal PX.
FR-A840-00380(15K) | Connecting a brake resistor increases the regenerative braking capability.
or lower
A860-00320
Brake resistor
connection FR-A820-
00770(15K) to 01250
(22K)

P3. PR FR-A840-00470 Connect an optional brake resistor across the terminals P3 and PR.

! (18.5K) to 01800 Connecting a brake resistor increases the regenerative braking capability.

(55K)
A860-00027 to
00170
860-00540 to 01080

P/+, N/- Brake unit connection | Connect the brake unit (FR-BU2, FR-BU, BU), power regeneration common converter (FR-CV),

power regeneration converter (MT-RC), high power factor converter (FR-HC2), or DC power
. . supply (under DC feeding mode)
Ega/fg;g'f)g‘;r;%ed'o” When connecting multiple inverters, FR-A820-00770(15K) to 01250(22K) or FR-A840-00470
- - (15K) ) ) ) )

P3, N/- to 01250(22K)FR- (18.5K) to 01800(55_K), in parallel using the FR-CV, or FR-HC2, always use either terminal P/+
AB40-00470(18.5K) or P3 for the connection. (Do not use the terminals _P/+ and P3 together.) _
to 01800(55K) Do not conr_]ect the DC power supply between terminals P3 and N/-. Use terminals P/+ and N/-

for DC feeding.

DC reactor
connection Remove the jumper across terminals P/+ and P1, and connect a DC reactor.
FR-A820-03160(55K) | When a DC reactor is not connected, the jumper across terminals P/+ and P1 should not be
or lower removed.
FR-A840-01800(55K) | When using a motor with a capacity of 75 kW or higher, always connect a DC reactor, which is
or lower available as an option
A860-01080 or lower

P/+,P1 DC reactor
connection
FR-A820-03800(75K)
or higher
FR-A840-02160(75K) Always connect a DC reactor.
or higher
A860-01440 or lower
Built-in brake circuit When the jumper is connected across terminals PX and PR (initial status), the built-in brake

PR. PX connection circuit is valid.

! (FR-A820 & FR-A840 The built-in brake circuit is equipped in the FR-A820-00490(7.5K) or lower and FR-A840-00250

Models Only) (7.5K) or lower.

@

Earth (ground)

For earthing (grounding) the inverter chassis. This must be earthed (grounded).

Note: When connecting an optional brake resistor (FR-ABR) or a brake unit (FR-BU2, FR-BU, BU), remove the jumpers across the terminals PR

and PX.

RT-SVDO08B-EN
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Terminal Layout of the Main Circuit Terminals, Wiring of Power Supply and the Motor

FR-AB20-00045(0.4K), FR-ABZ0-00077(0.75K)

s
o
=
m
m
=
h=)
=
-l
=
=
o
5

Charga amp

FR-AB20-00105(1.5K) to FR-AB20-00250(3.7K)
FR-AB40-00023(0 4K) to FR-AB40-00126(3.7TK)

Junjper

Chc:lrge larm

(M)

F‘omrsupply'\'—-:f *—" Motor

P

FR-AB20-00340(5.5K), FR-AB20-00480(7_5K)
FR-AB40-00170(5.5K), FR-AB40-00250(7.5K)

7
Charge lamp |

- )
L ¥
Power supply — | Motor

FR-AB20-00630(11K)
FR-A840-00310(11K}, FR-A840-D0380(15K)

FR-AB20-00770(15K) to FR-AB20-01250(22K)
FR-AB40-00470(18.5K), FR-AB40-00620(22K)

L]

Charge lamp w

% sl

e &) ) (21

oy : [Jurmpar

Nlollle o®@®h o 85N
~ (M)

Power supply = " Motor

FR-AB20-01540(30K )+1
FR-AB40-00770(30K)

‘&= Charge lamp
M|—-Jumper
~Jumpar
B
olelofolofe
anj i s 2 © O I 1 ]
. =] ]

o T ® [ |
i=={ I | —
] I_I N

XS P
'\f-:x‘:',l I\M}
Power_supply Motor
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FR-AB20-018T0({37K), FH-AE2U-(}2330M5KJ|

B

Iﬂ[ﬂrﬂ—-cmrge lamp

1 T™~rsumper

i

RIS T —HN Pt P =LYV

(=] [=] (=] ] (=]
(AL

Power supply Motor

Jumiper N

FR-AB20-03160{55K)

TaRE | e
[Q Charge lamp
\ Jumper

[RILY (8 s Wi [P1] [P] [O] (W] [

| = Jumper
R T Y |
)L ~—"Power supply

FR=-AB20-03600(75K), FR-AB20-04750(80K)
FR-AB40-03250{110K) to FR-AB40-04810(185K)

i
Charge lamp

!—-.Jumper

L |
Power supply |
Far option — DC reactor

FR-AB40-00930{37K) to FR-AB40-01800{55K)
|
[T

= [ Charge lamp

Jumper

Power supply Mat'br

FR-AB40-02160(75K), FR-A840-02600(90K)

LT EI]
Charge lamp

Jumiper

OC reactor

FR-AB40-05470(220K) to FR-A840-06830(280K)

Charge lamp

Jumper

|

&/

Power supply DC reactor Motor

* Terminals P3 and PR of the FR-820-30K(01540) are not provided with a screw. Do not connect anything to this.
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20

FR-ABG0-00027 to D00S0
Jumpar

Jumpar =1

FR-ABE0-00170

Jumpaer (L3

Jumper

LB 2 NI

milﬂ L

SO
AN lele

e suppl\,'l‘:"a:d: ILE;' T Cha;'g& lamp Ny L ;I_H"—’
Charge lamp I ':-"E:" |\_M |
Power supply T = Maotor
FR-AB60-00320 FR-ABB0-00450
Charge lamp pLlaA|
rJumper

N \II ]

P

==
Power supply = 3

FR-ABE60-00680, 01080

|
LalRj] AL
]
= [ Charge lamp

Jumper

¢le 9
LIEM'I-EJ.J L]
i P
: '1'2;1 Jumper (M
n_\~/ WWMy_n
Power supply Motor

FR-AB60-01440 to 02430
UK [FOF

Power supply

|ii?—\'{}harg& lamp
B [ Jumper

DC reactor
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Notes:

FR-AB60-02880, 03360
[RIL11]5IL21

{ Charge lamp
L CJumper e

=
Power supply |
For option [/ DC reactor

FR-ABG0-04420

Charga lamp

Jumper

I T

&EJMEM .

- 4l 1

o j— ———
— 1 o= | B
n | AN
1 r [P1 Lﬂﬂ
== GANS |
=/ M)
Power supply DC reactor Motor

*| Do not remove the jumper from terminal P3.

Make sure the power cables are connected
to the R/L1, S/L2 and T/L3. (Phase need not
be matched.) Never connect the power cable
to the U, V, and W of the inverter. Doing so
will damage the inverter.

Connect the motorto U, V, and W. The
phase need to be matched.

When wiring the inverter main circuit
conductor of the FR-A860-04420, tighten a
net from the right side of the conductor.
(Refer to the following illustration.) For
wiring, use bolts (nuts) provided with the
inverter.

RT-SVDO08B-EN

Control Circuit

Details on the Control Circuit Terminals

Input signal function of the terminals (marked in gray in
the following table) can be selected by setting Pr.178 to
Pr.196 (I/0 terminal function selection).
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Table 2. Input signal
Type Terminal symbol Terminal name Terminal function description Rated
specification
STF Forward rotation Turn ON the STF When the STFand

start signal to start STR signals are
forward rotation and turned ON
turn it OFF to stop simultaneously, the

stop command is
STR Reverse rotation Turn ON the STR given.

start signal to start Input resistance
reverse rotation and 4.7 kQ
turn it OFF to stop. Voltage when

contacts are open:
STP (STOP) Start self-holding Multi-speed can be selected according to the 12to 27 VDC
selection combination of RH, RM and RL signals When contacts are
short-circuited, 4 to
RH, RM, RL Multi-speed selection | Multi-speed can be selected according to the 6 mADC.
combination of RH, RM and RL signals.
JOG Jog mode selection Turn ON the JOG signal to enable JOG
operation (initial setting) and turn ON the
start signal (STF or STR) to start JOG
operation.

Pulse train input Terminal JOG is also used as a pulse train Input resistance 2 kQ
input terminal. To use as a pulse train input When contacts are
terminal, change the Pr.291 setting. short-circuited: 8 to
(maximum input pulse: 100k pulses/s) 13 mADC

RT Second function Turn ON the RT signal to enable the second

. selection function.
Contact input When the second function such as "second

torque boost" and "second V/F (base
frequency)" is set, turning ON the RT signal
enables the selected function.

MRS Output stop Turn ON the MRS signal (20 ms or more) to
stop the inverter output.
Use this signal to shut off the inverter output
when stopping the motor with an Input resistance
electromagnetic brake. 4.7 kQ

Voltage when

RES Reset Use this signal to reset a fault output provided | contacts are open:
when a protective function is activated. Turn 21to 27 VDC When
ON the RES signal for 0.1 s or longer, then contacts are short-
turn it OFF circuited: 4to 6

mADC
AU Terminal 4 input The terminal 4 function is available only when
selection the AU signal is turned ON.

Turning the AU signal ON makes terminal 2
invalid.

cs Selection of When the CS signal is left ON, the inverter

automatic restart restarts automatically at power restoration.

after instantaneous Note that restart setting is necessary for this

power failure. operation. In the initial setting, a restart is
disabled.

Contact input Common terminal for the contact input

sb common (sink)(@) terminal (sink logic), terminal FM -

22
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Table 2.

Input signal (continued)

Type

Terminal symbol

Terminal name

Terminal function description

Rated
specification

External transistor
common (source)(b)

Connect this terminal to the power supply
common terminal of a transistor output (open
collector output) device, such as a
programmable controller, in the source logic
to avoid malfunction by undesirable current.

24 VDC power supply Common terminal for the 24 VDC power
common supply (terminal PC, terminal +24)
Isolated from terminals 5 and SE.
External transistor Connect this terminal to the power supply Power supply voltage
common (sink)(@) common terminal of a transistor output (open | range 19.2 to 28.8
collector output) device, such as a VDC
programmable controller, in the sink logic to Permissible load
PC avoid malfunction by undesirable currents. current 100 mA.

Contact input
common (source)(®)

Common terminal for contact input terminal
(source logic).

24 VVDC power supply

Can be used as a 24 VDC 0.1 A power supply.

Frequency setting

10E Frequency setting When connecting the frequency setting 10VDC 0.4V
power supply potentiometer at an initial status, connect it Permissible load
to the terminal 10. current 10 mA.
Change the input specifications of the
10 terminal 2 using Pr.73 when connecting it to 5VDC 0.5V
the terminal 10E Permissible load
current 10 mA
2 Frequency setting Inputting 0 to 5 VDC (or0to 10V, 0 to 20 mA)
(voltage) provides the maximum output frequency at 5
V (10V, 20 mA) and makes input
proportional. This input signal is valid only When voltage is
when the AU signal is ON (terminal 2 input is input:
invalid). Use Pr.267 to switch among input 4 Input resistance 10
to 20 mA (initial setting), 0to 5VDC, and 0 to | kQ £1 kQ Maximum
10 VDC. Set the voltage/current input switch | pPermissible voltage
in the OFF position to select voltage input (0 20 VDC When
to 5V/0to 10 V). (9 devices. Use Pr.858 to current is input:
switch terminal functions. Input resistance 245
Q 5 Q Permissible
4 Frequency setting Inputting 4 to 20 MADC (orOto 5V, 0to 10 V) | maximum current 30
(current) provides the maximum output frequency at mA.
20 mA and makes input and output
proportional. This input signal is valid only
when the AU signal is ON (terminal 2 input is
invalid). Use Pr.267 to switch among input 4
to 20 mA (initial setting), 0 to 5 VDC, and 0 to
10 VDC. Set the voltage/current input switch
in the OFF position to select voltage input (0
to 5V/0to 10 V).(©) Use Pr.858 to switch
terminal functions.
1 Frequency setting Inputting 0 to £5 VDCor 0 to £10 VDC adds Input resistance 10
auxiliary this signal to terminal 2 or 4 frequency setting | kQ +£1 kQ
signal. Use Pr. 73 to switch between input 0 to | Permissible
+5VDCand 0 to £10 VDC (initial setting). maximum voltage
Use PR. 868 to switch terminal functions. +20VDC
5 Frequency setting Common terminal for frequency setting signal

common

(terminal 2, 1 or 4) and analog output
terminal AM, CA. Do not earth (ground).

RT-SVDO08B-EN
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Table 2. Input signal (continued)

Type Terminal symbol Terminal name Terminal function description Rated
specification
10 PTC thermistor input | For receiving PTC thermistor outputs. Applicable PTC
2 When PTC thermistor is valid (Pr.561 # thermistor
Thermistor "9999), the terminal 2 is not available for specification.
frequency setting. Overheat detection

resistance: 0.5 to 30
kQ (Set by Pr.561).

+24 24\ external power For connecting a 24 V external power supply. Input voltage 23 to
External power supply input If a 24 V external power supply is connected, 25.5VDC.
supply input power is supplied to the control circuit while Inputcurrent1.4 A
the main power circuit is OFF. 56 or less

(@ Sink logic s initially set for the FM-type inverter.

() Source logicis initially set for the CA-type inverter.

() SetPr.73, Pr.267, and the voltage/current input switch correctly, then input an analog signal in accordance with the setting. Applying a voltage with the
voltage/current input switch ON (current input is selected) or a current with the switch OFF (voltage input is selected) could cause component damage of
the inverter or analog circuits of output

24 RT-SVDO008B-EN
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Table 3. Output signal

Type Terminal symbol

Terminal name

Terminal function description

Rated
specification

Al,B1,C1

Relay

Relay output 1 (fault
output)

1 changeover contact output that indicates
that an inverter's protective function has
been activated and the outputs are stopped.
protective function has been activated and
the outputs are stopped.

A2,B2,C2

Relay output 2

1 changeover contact output

Contact capacity 230
VAC 0.3 A (power
factor = 0.4) 30 VDC
0.3A

RUN

Inverter running

Switched to LOW when the inverter output
frequency is equal to or higher than the
starting frequency (initial value 0.5 Hz).
Switched to HIGH during stop or DC injection
brake operation.

SU

Up to frequency

Switched to LOW
when the output
frequency is within
the set frequency
range £10% (initial
value). Switched to
HIGH during
acceleration/
deceleration and ata
stop.

oL

Open collector

Overload warning

Switched to LOW
when stall
prevention is
activated by the stall
prevention function.
Switched to HIGH
when stall
prevention is

canceled. Fault code (4 bits)

IPF

Instantaneous power
failure

output.
Switched to LOW
when an
instantaneous power
failure occurs or
when the
undervoltage
protection is
activated.

FU

Frequency detection

Switched to LOW
when the inverter
output frequency is
equal to or higher
than the preset
detection frequency,
and to HIGH when it
is less than the
preset detection
frequency.

Permissible load 24
VDC (maximum 27
VDC) 0.1 A (The
voltage drop is 2.8 V
at maximum while
the signal is ON.)
LOW is when the
open collector output
transistoris ON
(conducted). HIGH is
when the transistor
is OFF (not
conducted).

SE

Open collector
output common

Common terminal for terminals RUN, SU, OL,
IPF, FU

RT-SVDO08B-EN
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Table 3. Output signal (continued)

Type Terminal symbol

Terminal name

Terminal function description

Rated
specification

For meter

Pulse FM(a)
NPN open collector
output
AM Analog voltage
output
Analog
CA®) Analog current

output

Outputs a selected
monitored item
(such as output

Output item: Output
frequency (initial
setting)

Permissible load
current 2 mA

For full scale 1440
pulses/s

frequency) among
several monitored
items. The signal is
not output during an
inverter reset.

This terminal can be
used for open
collector outputs by
setting Pr.291.

Maximum output
pulse 50k pulses/s
Permissible load
current 80 mA

The output signal is
proportional to the
magnitude of the
corresponding
monitoring item.
Use Pr.55, Pr.56, and
Pr.866 to set full
scales for the
monitored output
frequency, output
current, and torque.

Output item: Output
frequency (initial
setting)

Output signal 0 to
+10VDC,
Permissible load
current 1 mA (load
impedance 10 kQ or
more) Resolution 8
bits

Load impedance 200
Qto 450 Q

Output signal Q to 20
mADC

(@ Terminal FM is provided in the FM-type inverter.
() Terminal CAis provided in the CA-type inverter.

Table 4. Communication

Type

Terminal Symbol

Terminal name

Terminal Function description

RS-485 -

PU connector

Wiring length: 500 m

With the PU connector, communication can be made
through RS-485. (For connection on a 1:1 basis only)
Conforming standard: EIA-485 (RS-485)
Transmission format: Multidrop link

Communication speed: 4800 to 115200 bps

RS-485 terminals

TXD+ Inverter transmission
TXD- terminal

RXD+ Inverter reception
RXD- terminal

GND Earthing (grounding)
(SG)

The RS-485 terminals enables the communication by

RS-485.

Conforming standard: EIA-485 (RS-485)

Transmission format: Multidr
Communication speed: 300 t
Overall length: 500 m

op link
0115200 bps

usB

USB A connector

A connector (receptacle)
A USB memory device
enables parameter copies
and the trace function.

USB B connector

Mini B connector
(receptacle)

Connected to a personal
computer via USB to
enable setting,
monitoring, test
operations of the inverter
by FR Configurator2.

Interface: Conforms to
USB1.1 (USB2.0 full-
speed compatible)

Transmission speed: 12

Mbps

26

RT-SVDO008B-EN




Installation and Wiring

Table 5. Safety stop signal

Terminal
symbol

Terminal name

Terminal function description

Rated specification

S1

Safety stop input (Channel 1)

S2

Safety stop input (Channel 2)

The terminals S1 and S2 are used for the
safety stop input signal for the safety
relay module. The terminals S1 and S2
are used at the same time (dual
channel).

Inverter output is shutoff by shortening/
opening between terminals S1 and SIC,
or between S2 and SIC.

In the initial status, terminals S1 and S2
are shorted with the terminal PC by
shorting wires. The terminal SIC is
shorted with the terminal SD. Remove
the shorting wires and connect the
safety relay module when using the
safety stop function.

Input resistance 4.7 kQ
Input current 4 to 6 mADC (with 24 VDC
input)

SIC

Safety stop input terminal common

Common terminal for terminals S1 and
S2.

SO

Safety monitor output (open collector
output)

Indicates the safety stop input signal
status.

Switched to LOW when the status is
other than the internal safety circuit
failure. Switched to HIGH during the
internal safety circuit failure status.
(LOW is when the open collector output
transistor is ON (conducted). HIGH is
when the transistor is OFF (not
conducted).)

Refer to the Safety stop function
instruction manual (BCN- A23228-001)
when the signal is switched to HIGH

while both terminals S1 and S2 are open.

(Please contact your sales
representative for the manual.)

Permissible load D24 VDC (27 VDC at
maximum), 0.1 A (The voltage drop is
3.4 V at maximum while the signal is
ON.)

(The voltage drop is 3.4 V at maximum
while the signal is ON.)

SOC

Safety monitor output terminal common

Common terminal for terminal SO.

Control Logic (sink/source) Change

Change the control logic of input signals as necessary.

To change the control logic, change the jumper
connector position on the control circuit board.

The control logic of input signals is initially set to the
sink logic (SINK) for the FM type and all manufacturing
application inverters.

The control logic of input signals is initially set to the
source logic (SOURCE) for the CA type.

(The output signals may be used in either the sink or
source logic independently of the jumper connector
position.)

Jumper connector

For sink logic

RT-SVDO08B-EN

Notes:

e Make sure that the jumper connector is
installed correctly.

e Never change the control logic while power
in ON.

Sink Logic and Source Logic

In the sink logic, a signal switches ON when a current
flows from the corresponding signal input terminal.

Terminal SD is common to the contact input signals.
Terminal SE is common to the open collector output
signals.

In the source logic, a signal switches ON when a
current flows into the corresponding signal input
terminal. Terminal PC is common to the contact input
signals. Terminal SE is common to the open collector
output signals.
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@ Current flow concerning the Inputioutput signal
when sink logic is selected

Sink logic

Sink

‘connector

®Current flow concerning the input/output signal
when source logic is selected

Source logic

P
Ll

Current

- 1
’_"rf ==
e,

—

<Example: OX40>

e | M

verter Sl Sk e
o [[OC nput (sink type)
4

. [ S

Ll <Example: QX80>
_______ -}

Sink logic

Use the terminal PC as a
common terminal, and
perform wiring as shown
below. (Do not connect
terminal SD of the inverter
with the terminal 0 V of the
external power supply. When
using terminals PC-SD as a 24
VDC power supply, do not
install an external power
supply in parallel with the
inverter. Doing so may cause a
malfunction in the inverter due
to undesirable currents.)

Q40P type transistor [ [inverter g
output unit

T24VDC

T

Source logic

Use the terminal SD as a
common terminal, and
perform wiring as shown
below. (Do not connect
terminal PC of the inverter
with the terminal +24 V of the
external power supply. When
using terminals PC-SD as a 24
VDC power supply, do not
install an external power
supply in parallel with the
inverter. Doing so may cause a
malfunction in the inverter due
to undesirable currents.)

i weter]  §
PCle

I
I5TE
|

QYED type transisior
output unit

i

-~ Curront flow

Wiring of Control Circuit

Control Circuit Terminal Layout

Recommended cable gauge: 0.3 to 0.75 mm?2,

X e i e e e s e e e TR T Tl e e e

la_s toel[10][sellselrunisulier|oulFul - [pellrrulralTiaulsTeiurskresisolsosTrsTRLoSICs|

+1 This terminal operates as the terminal FM for the FM type, and as the terminal CA for the CA type.

Wiring Method

circuit may occur with neighboring wires. If the
length is too short, wires might come off. Wire the
stripped cable after twisting it to prevent it from

becoming loose. In addition, do not solder it.
Cable stripping size

-

p—

10 mm

X% X|

2. Crimp the blade terminal.

Insert wires to a blade terminal, and check that the
wires come out for about 0 to 0.5 mm from a sleeve.

Check the condition of the blade terminal after
crimping. Do not use a blade terminal of which the
crimping is inappropriate, or the face is damaged.

Y

7 X X X

Table 6. Phoenix contact col., Ltd

Ferrule terminal model
With Without
Cable insula- | insula- Crimp-
gauge tion tion ForUL | ing Tool
(mm2) | gleeve sleeve | Wires(@ | pame
0.3 AI0.5- - -
10WH
0.5 AI 0.5- — AIO,5-
10WH 10WH-
GB
0.75 AI0.75- | A0,75- | AI0.75-
10GY 10 10GY-GB
1 Al 1- A1-10 All- CRIMP-
10RD 10RD/ FOX 6
1000GB
1.25 Al 1.5- A1,5-10 Al 1.5-
10BK 10BK/
1000GB
(b)
0.75 (for | AITWIN — —
two 2x0.75-
wires) 10GY
0.3to BT 0.75- VCO0.75
0.75 11

(@) A ferrule terminal with an insulation sleeve compatible with the
MTW wire which has a thick wire insulation

Power Supply Connection

For the control circuit wiring, strip off the sheath of a
cable, and use it with a blade terminal. For a single
wire, strip off the sheath of the wire and apply directly.

Insert the blade terminal or the single wire into a socket
of the terminal.

1. Strip off the sheath for the below length. If the
length of the sheath peeled is too long, a short

28

() Applicable for the terminal A1, B1, C1, A2, B2, C2.

Table 7. NICHIFU Co., Ltd

Cable Blade Insulation Crimping
gauge terminal product tool
(mm?2) product number product
number number
0.3t00.75 BT 0.75-11 VCO0.75 NH 69
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Installation and Wiring

3.

When using a single wire or stranded wires without
a blade terminal, push the open/close button all the
way down with a flathead screwdriver, and insert

the wire.

7

Open/close button

Flathead screwdriver

e When using stranded wires without a blade
terminal, twist enough to avoid short circuit
with nearby terminals or wires.

e Place the flathead screwdriver vertical to the
open/close button. In case the blade tip slips,
it may cause inverter damage or injury.

Wired Removal

Pull the wire while pushing the open/close button all
the way down firmly with a flathead screwdriver.

Open/close button

Flathead screwdriver

I Terminal FM is provided in the FM-type inverter.
2. Terminal CA is provided in the CA-type inverter.

RT-SVDO08B-EN

Notes:

e Pulling out the wire forcefully without
pushing the open/close button all the way
down may damage the terminal block.

e Use a small flathead screwdriver (tip
thickness: 0.4 mm/tip with: 2.5 mm).

If a flathead screwdriver with a narrow
tip is used, terminal block may be

damaged.
Name Model Manufac-
turer
Driver SZF0- 0.4 x Phoenix
2.5 Contact Co.,
Ltd.

Place the flathead screwdriver vertical to
the open/close button. In case the blade
tip slips, it may cause inverter damage or
injury.

Common Terminals of the Control Circuit
(SD, PC, 5, SE)

Terminals SD (sink logic), PC (source logic), 5, and SE
are common terminals (0V) for I/O signals. (All
common terminals are isolated from each other.) Do
not earth (ground) these terminals. Avoid connecting
the terminal SD (sink logic) with 5, the terminal PC
(source logic) with 5, and the terminal SE with 5.

In the sink logic, terminal SD is a common terminal for
the contact input terminals (STF, STR, STP (STOP), RH,
RM, RL, JOG, RT, MRS, RES, AU, CS) and the pulse
train output terminal (FM:). The open collector circuit is
isolated from the internal control circuit by
photocoupler.

In the source logic, terminal PC is a common terminal
for the contact input terminals (STF, STR, STP (STOP),
RH, RM, RL, JOG, RT, MRS, RES, AU, CS). The open
collector circuit is isolated from the internal control
circuit by photocoupler.

Terminal 5 is a common terminal for the frequency
setting terminals (2, 1 or 4) and the analog output
terminals (AM, CA:). It should be protected from
external noise using a shielded or twisted cable.

Terminal SE is a common terminal for the open
collector output terminals (RUN, SU, OL, IPF, FU). The
contact input circuit is isolated from the internal control
circuit by photocoupler.

Signal Inputs by Contactless Switches

The contact input terminals of the inverter (STF, STR,
STP (STOP), RH, RM, RL, JOG, RT, MRS, RES, AU, CS)
can be controlled using a transistor instead of a contact
switch as shown below.
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Inverter

SIF, efc

O—
Inverter STF, etc

External signal input using transistor External signal input using transistor
(sink logic) (source logic)

Wiring Precautions

It is recommended to use a cable of 0.3 to 0.75 mm?2 for
the connection to the control circuit terminals.

The wiring length should be 30 m (200 m for the
terminal FM) at the maximum.

\

Micro signal contacts Twin contacts

Use two or more parallel micro-signal contacts or twin
contacts to prevent contact faults when using contact
inputs since the control circuit input signals are micro-
currents.

To suppress EMI, use shielded or twisted cables for the
control circuit terminals and run them away from the
main and power circuits (including the 200 V relay
sequence circuit). For the cables connected to the
control circuit terminals, connect their shields to the
common terminal of the connected control circuit
terminal. When connecting an external power supply to
the terminal PC, however, connect the shield of the
power supply cable to the negative side of the external
power supply. Do not directly earth (ground) the shield
to the enclosure, etc.

Always apply a voltage to the fault output terminals
(A1, B1, C1, A2, B2, C2) via a relay coil, lamp, etc.

For the FR-A820-03160(55K) or higher and FR-A840-
02160(75K) or higher and FR-A860-01440 or higher,
separate the wiring of the control circuit away from the
wiring of the main circuit.

Make cuts in rubber bush of the inverter side and lead
the wires through.

<Wiring example>

Rubber brush
(viewed from inside)

Make cuts along the lines on
the inside with a cutter knife
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When Using Separate Power
Supplies for the Control and the
Main Circuit

Cable Size for the Control Circuit Power
Supply (Terminals R1/L11 and S1/ L21)

Terminal screw size: M4.
Cable gauge: 0.75 mm2 to 2 mm?2.
Tightening torque: 1.5 N m

Connection Method

<Connection diagram=

MC

————— 1 -

i - — R/L1 Inverter
| |

— /

| /Jl,f : SiL2

: L TIL3

_____ R1/L11

Remove the jumper

When a fault occurs, opening of the electromagnetic
contactor (MC) on the inverter power supply side
results in power loss in the control circuit, disabling the
fault output signal retention. Terminals R1/L11 and S1/
L21 are provided to hold a fault signal. In this case,
connect the power supply terminals R1/L11 and S1/L21

of the control circuit to the input side of the MC.

Do not connect the power cable to incorrect terminals.
Doing so may damage the inverter.

FR-A820-00250(3.7K) or lower, FR-A840-
00126(3.7K) or lower, FR-A860-00090 or
lower

R/L1
(1)
()

Main circuit terminal block

Remove the upper screws.
Remove the lower screws.

Remove the jumper.

P wd =

Connect the separate power supply cable for the
control circuit to the lower terminals (R1/L11, S1/
L21).
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Installation and Wiring

FR-A820-00340(5.5K) to FR-A820-00630(11K),
FR-A840-00170(5.5K) to FR-A840-00380(15K),

Main circuit terminal block

Remove the upper screws.
Remove the lower screws.

Remove the jumper.

pwbd =

Connect the separate power supply cable for the
control circuit to the lower terminals (R1/L11, S1/
L21).

FR-A820-00770(15K) or higher, FR-A840-
00470(18.5K) or higher, FR-A860-00450 or
higher

RI/LIT S1/21
Power supply

, Fo.,
terminal block
for the control circuit
s |G Power supply terminal block
D, 1,
|
) |

for the control circuit

o]

R1/L11
- s1/L21

Main power supply \ (€3]
” (2)

(3)

FR-A820-00770(15K)

to 01250(22K) . FR-A820-01870(37K) or higher
FR-AB40-00470(18.5K), is_:gig_géi‘;gggig FR-AB40-00930(37K) or higher
00620(22K) FRAB60-00680 or higher

o] © 5 :

E a B S ——

°

s====

Power supply -
terminal block for = [

the control cirucit

weeee e
NENEA

& 1

639

=
=
=
0 =
=2
o=
=
=
=

Remove the upper screws.
Remove the lower screws.

Pull the jumper toward you.

P wDd =

Connect the separate power supply cable for the
control circuit to the upper terminals (R1/L11, S1/
L21).
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Notes:

e When using separate power supplies,
always remove the jumpers across
terminals R/L1 and R1/L11 and across S/L2
and S1/L21. The inverter may be damaged if
the jumpers are not removed.

e The voltage should be the same as that of
the main control circuit when the control
circuit power is supplied from other than the
input side of the MIC.

e The power capacity necessary when
separate power is supplied from R1/L11 and
S1/L21 differs according to the inverter
capacity.

Inverter Power supply

capacity

FR-A820-00630(11K) 60 VA
or lower
FR-A840-00380(15K)
or lower
FR-A860-00170 or
lower

FR-A820-00770(15K) 80 VA
or higher
FR-A840-00470(18.5K)
or higher
FR-A860-00320 or
higher

e [fthe main circuit power is switched OFF (for
0.1 s or more) then ON again, the inverter is
reset and a fault output will not be held.

Supplying 24 V External Power
to the Control Circuit

Connect a 24 V external power supply across terminals
+24 and SD. Connecting a 24 V external power supply
enables I/0 terminal ON/OFF operation, operation
panel displays, control functions, and communication
during communication operation even at power-OFF of
inverter's main circuit power supply. When the main
circuit power supply is turned ON, the power supply
source changes from the 24 V external power supply to
the main circuit power supply.

Specification of the Applicable 24 V
External Power Supply

Item Rated specification

Input voltage 23to 25.5VDC

1.4 Aorless

Input current
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Model Manufacturer

S8IX-N05024C (@)
Specifications: Capacity 50 W,
output voltage (DC) 24V,
output current 2.1 A
Installation method: Front
installation with cover

or OMRON Corporation
S8VS-06024 (@)
Specifications: Capacity 60W,
output voltage (DC) 24V,
output current 2.5 A
Installation method: DIN rail
installation

(@ For the latest information about OMRON power supply, contact
OMRON corporation.

Starting and Stopping the 24 V External
Power Supply Operation

Supplying 24 V external power while the main circuit
power is OFF starts the 24 V external power supply
operation. Likewise, turning OFF the main circuit power
while supplying 24 V external power starts the 24 V
external power supply operation.

Turning ON the main circuit power stops the 24 V
external power supply operation and enables the
normal operation.

Notes:

e  When the 24 V external power is supplied
while the main circuit power supply is OFF,
the inverter operation is disabled.

e Inthe initial setting, when the main power
supply is turned ON during the 24 V external
power supply operation, a reset is
performed in the inverter, then the power
supply changes to the main circuit power
supply. (The reset can be disabled using
Pr.30.

Confirming the 24 V External Power
Supply Input

During the 24 V external power supply operation, "EV"
flickers on the operation panel. The alarm lamp also
flickers. Thus, the 24 V external power supply operation
can be confirmed even when the operation panel is
removed.

Flickering

During the 24 V external power supply operation, the
24 V external power supply operation signal (EV) is
output. To use the EV signal, set "68 (positive logic) or
168 (negative logic)" in one of Pr.190 to Pr.196 (output
terminal function selection) to assign function to an
output terminal.
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Operation while the 24 V External Power
is Supplied

Faults history and parameters can be read and
parameters can be written (when the parameter write
from the operation panel is enabled) using the
operation panel keys

The safety stop function is invalid during the 24 V
external power supply operation.

During the 24 V external power supply operation,
monitored items and signals related to inputs to main
circuit power supply, such as output current, converter
output voltage, and IPF signal, are invalid.

The faults, which have occurred when the main circuit
power supply is ON, continue to be output after the
power supply is changed to the 24 V external power
supply. Perform the inverter reset or turn OFF then ON
the power to reset the faults.

The retry function is invalid for all faults during the 24 V
external power supply.

If the power supply changes from the main circuit
power supply to the 24 V external power supply while
measuring the main circuit capacitor's life, the
measurement completes after the power supply
changes back to the main circuit power supply (Pr.259
="3").

The output data is retained when "1 or 11" is set in
Pr.495 Remote output selection.
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Notes:

Inrush current equal to or higher than the 24
V external power supply specification may
flow at power-ON. Confirm that the power
supply and other devices are not affected by
the inrush current and the voltage drop
caused by it. Depending on the power
supply, the inrush current protection may be
activated to disable the power supply. Select
the power supply and capacity carefully.

When the wiring length between the
external power supply and the inverter is
long, the voltage often drops. Select the
appropriate wiring size and length to keep
the voltage in the rated input voltage range.

In a serial connection of several inverters,
the current increases when it flows through
the inverter wiring near the power supply.
The increase of the current causes voltage to
drop further. When connecting different
inverters to different power supplies, use
the inverters after confirming that the input
voltage of each inverter is within the rated
input voltage range. Depending on the
power supply, the inrush current protection
may be activated to disable the power
supply. Select the power supply and
capacity carefully.

"E.SAF or E.P24" may appear when the start-
up time of the 24 V power supply is too long
(less than 1.5 V/s) in the 24 V external power
supply operation.

Do not touch the control circuit terminal
block (circuit board) during the 24 V power
supply operation (when conducted).
Otherwise you may get an electric shock or
burn.

RT-SVDO08B-EN

Safety Stop Function

Function Description

The terminals related to the safety stop function are

shown below.

Terminal Terminal function description
symbol
S1@) For input of the Between S1 and
safety stop channel | SIC, S2 and SIC
1. Open: In safety
stop mode
S2 For input of the Short: Other than
safety stop channel | the safety stop
mode.
SIC() Common terminal for S1 and S2.
SO Outputs when an
alarm or failure is
detected.
The signal is output
when no internal
safety circuit failure
(b) exists.
SOC Open collector output (terminal SO)
common.

(@ Inthe initial status, terminals S1 and PC, S2 and PC, and SIC and SD
are respectively shorted with shorting wires. To use the safety stop
function, remove all the shortening wires, and then connect to the
safety relay module as shown in the following connection diagram.

(b) At an internal safety circuit failure, the operation panel displays one
of the faults shown on the next page.

Note: Use the terminal SO to output a fault and to
prevent restarting of the inverter. The signal
cannot be used as safety stop input terminal to
other devices.
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Safety Stop Function Operation

Output Operation panel
Internal P p P
safety Input terminal(@) (b terminal Inverter indication
Input circuit running
power status S1 S2 SO status E.SAF(<) SA(9)
OFF - - - OFF ?Suat%u:tsér;goff Not displayed Not displayed
Normal ON ON ON(e) Drive enabled Not displayed Not displayed
Normal ON OFF OFF(®) ?S“atfe“:ti:;“f Displayed Displayed
Normal OFF ON OFF(® ?;;%u:tzr;:;‘)ff Displayed Displayed
Normal OFF OFF ONe®) ?;atfe”:tsarg;"ff Not displayed | Displayed
ON Output shutoff ’ Not displayed
Fault ON ON OFF (Safe state) Displayed (@
Fault ON OFF OFF ?S“atf%”;f;g;w Displayed Displayed
Fault OFF ON OFF ?S”atf?e”sggg;"ff Displayed Displayed
Fault OFF OFF OFF ?S”;F’euétﬂ;ggf’ff Displayed Displayed

(@ ON: The transistor is conducted. OFF: The transistor is not conducted.

(b) When not using the safety stop function, short across terminals S1 and PC, S2 and PC, and SIC and SD to use the inverter. (In the initial status,

(©) If another fault occurs at the same time as E.SAF, the other fault can be displayed

(d) If another warning occurs at the same time as SA, the other warning can be displayed.

(e) If any of the protective functions shown in the following table is activated, the terminal SO turns OFF.

( If the internal safety circuit is operated normally, the terminal SO remains ON until E.SAF is displayed, and the terminal SO turns OFF when
E.SAF is displayed.

(9) SAis displayed when the terminals S1 and S2 are identified as OFF due to the internal safety circuit failure.

Fault record Operation panel indication Fault record Operation panel indication
Option fault E.OPT Signal loss detection E.ECT
Communication option fault E.OP1 Excessive position fault E.OD
Parameter storage device E.PE Brake sequence fault E.MB1 to E.MB7
fault '
Encoder phase fault E.EP
Retry count excess E.RET
CPU fault E.CPU
Parameter storage device E.PE2
fault ' Internal circuit fault E.13
Operation panel power supply
short circuit/ = =
RS-485 terminals power E.CTE System Wl ri ng
supply short circuit . . i
Boxed section of diagram below shows inverter (CVD)
24 VDC power fault E.P24 controls wiring scheme for eFlex™ applications. Note:
1 H - ™
Safety circuit fault E.SAF Dlagrarr_w shown below is only for 6-10 T_()n eFlex™ gas
heat units. Please refer to system specific controls
Overspeed occurrence E.OS diagrams for troubleshooting purposes.
Speed_deviation excess E.OSD
detection
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Installation and Wiring

Communication Connectors and
Terminals

PU Connector

Mounting the Operation Panel or the
Parameter Unit on the Enclosure Surface
Having an operation panel or a parameter unit on the
enclosure surface is convenient. With a connection
cable, the operation panel or the parameter unit can be
mounted to the enclosure surface and connected to the
inverter. Use the option FR-CB2[ ], or connectors and
cables available on the market.

(To mount the operation panel, the optional connector
(FR-ADP) is required.)

Securely insert one end of the connection cable until
the stoppers are fixed.

Parameter unit connection cable

(FR-CB2[]) (option)
Parameter unit (FR-PU07) f

(option) Operation panel (FR DU08)

Do g
‘:'El

Operation panel connection
connector (FR-ADP)

(option) /
Operation panel (FR-LUO8)

(option) — e _/@

U

|

Note: Refer to the following table when fabricating the
cable on the user side. Keep the total cable
length within 20 m.

Name Model Manufacturer

Communication SGLPEV-T (Cat5e/ Mitsubishi Cable
cable 300 m) 24AWG x Industries, Ltd.
4p

RJ-45 connector 5-554720-3 Tyco Electronics

Communication Operation

Using the PU connector enables communication
operation from a personal computer, etc. When the PU
connector is connected with a personal, FA or other
computer by a communication cable, a user program
can run to monitor the inverter or read and write
parameters.

Communication can be performed with the inverter
protocol (computer link operation).

36

USB Connector

USB host >
(A connector) <’
R i usB

UL communication stas

indicator (LED)

—— USB device
(Mini B connector)

-—1l.as

(m| Place a flathead screwdriver.
= etc. in a slot and push up the
.} cover to open.

Personal computer
(FR Configurator2)

USB Host Communication

Interface Conforms to
USB1.1

Transmission speed 12 Mbps

Wiring length Maximum 5 m

Connector USB A connector
(receptacle)

Compatible USB Format FAT32
memory

Capacity 1 GB or more (used
in the recorder
mode of the trace
function)

Encryption function | Not available

Different inverter data can be saved in a USB memory
device.

The USB host communication enables the following
functions.
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Installation and Wiring

Function Description

Copies the parameter setting
from the inverter to the USB
memory device. A maximum
of 99 parameter setting files
can be saved in a USB memory
device.

The parameter setting data
copied in the USB memory
device can be copied to other
inverters. This function is
useful in backing up the
parameter setting or for
sharing the parameter setting
among multiple inverters.
The parameter setting file can
be copied onto a personal
computer from the USB
memory device and edited
using FR Configurator2.

Parameter copy

The monitored data and output
status of the signals can be
saved in a USB memory
device.

The saved data can be
imported to FR Configurator2
to diagnose the operating
status of the inverter.

Trace

This function copies the PLC
function project data to a USB
memory device when the PLC
function is used.

The PLC function project data
copied in the USB memory
device can be copied to other
inverters.

This function is useful in
backing up the parameter
setting and for allowing
multiple inverters to operate
by the same sequence
programs.

PLC function data copy

When the inverter recognizes the USB memory device
without any problem, USb-A is briefly displayed on the
operation panel.

When the USB memory device is removed, USb- is
briefly displayed on the operation panel.

The operating status of the USB host can be checked
on the LED display of the inverter.

current (500 mA or more) flows, USB host error UF (UF
warning) is displayed on the operation panel.

When the UF warning appears, the USB error can be
canceled by removing the USB device and setting
Pr.1049 ="1". (The UF warning can also be canceled by
resetting the inverter power or resetting with the RES
signal.)

Notes:

e Do not connect devices other than a USB
memory device to the inverter.

e [fa USB device is connected to the inverter
via a USB hub, the inverter cannot recognize
the USB memory device properly.

USB Device Communication

The inverter can be connected to a personal computer
with a USB (Ver. 1.1) cable.

Parameter setting and monitoring can be performed by
FR Configurator2.

Interface Conforms to USB1.1
Transmission speed 12 Mbps
Wiring length maximum 5 m

Connector USB mini B connector
(receptacle)

Power supply Self-powered

RS-485 Terminal Block

Communication Operation

Conforming standard EIA-485 (RS-485)

Transmission format Multidrop link

Communication speed Maximum 115200 bps

Overall length 500 m

Connection cable

Twisted pair cable (4 pairs)

LED display status Operating status

OFF No USB connection.

ON The communication is
established between the
inverter and the USB device.

Flickering rapidly The USB memory device being
accessed. (Do not remove the

USB memory device.)

Flickering slowly Error in the USB connection.

When a device such as a USB battery charger is
connected to the USB connector and an excessive

RT-SVDO08B-EN

The RS-485 terminals enable communication operation
from a personal computer, etc. When the PU connector
is connected with a personal, FA or other computer by
a communication cable, a user program can run to
monitor the inverter or read and write parameters.

Communication can be performed with the inverter
protocol (computer link operation) and MODBUS RTU
protocol.
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Terminating resistor switch

Initially-set to "OPEN".

Set only the terminating resistor switch of
the remotest inverter to the "1000" position.
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Precautions for Use of the Inverter

L

Electro-magnetic Interference
(EMI) and Leakage Currents

Built-in EMC Filter

This inverter is equipped with a built-in EMC filter
(capacitive filter) and a common mode choke. These
filters are effective in reducing air-propagated noise on
the input side of the inverter.

To enable the EMC filter, fit the EMC filter ON/OFF
connector to the ON position. The FM type is initially
set to "disabled" (OFF), and the CA type to "enabled"
(ON).

The input side common mode choke, which is built in
the FR-A820-03160(55K) or lower and FR-A840-01800
(55K) or lower inverter, is always enabled regardless of
the EMC filter ON/OFF connector setting.

0(11K) R ”’“Z‘JUD”U\\EK\\. higher
80(15K)| | FR-AB40-00470(18.5K) or higher

FLTER

S

EMC filter
ONOFF
connector

Z FUTER  FUTER AR ALTER

@ﬁ?‘ﬂa b igkEaty

OFF ON|

ﬁ\i@i@é

ENC filer ON

\v.»u\)mnuan [FR-AG
000 5K 0 00,

F 0(5 5t
0 00126(3.7K) to 003B0(15K)
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Before removing a front cover, check to make sure that
the indication of the inverter operation panel is OFF,
wait for at least 10 minutes after the power supply has
been switched OFF, and check that there is no residual
voltage using a tester.
For FR-A820-00105(1.5K) or higher and FR-A840-00023
(0.4K) or higher
e When disconnecting the connector, push the fixing
tab and pull the connector straight without pulling
the cable or forcibly pulling the connector with the
tab fixed.
When installing the connector, also engage the
fixing table securely.
e (Ifitis difficult to disconnect the connector, use a
pair of needle-nose pliers, etc.)

RT-SVDO08B-EN

EMC filter

ON/OFF connector

(Side view)

Disengage connector
fixing tab

For FR-A820-00077(0.75K) or lower
e Remove the control circuit terminal block.

With tab disengaged,
pull up the connector
straight.

¢ Connect the shorting wire to the corresponding
terminal to enable or disable the filter. Connect the
wire to the terminal in the same way as general
wiring of the control circuit terminal block.

e After switching, reinstall the control circuit terminal

block as it was.

Notes:

e Fitthe connector or shorting wire to either
ON or OFF position.

e Enabling (turning ON) the EMC

A WARNING

Hazardous Voltage!
Failure to follow instructions below could result in
death or serious injury.
Power down the outdoor unit before making
contact with the inverter circuit board. Follow
proper lockout/ tagout procedures to ensure the
power cannot be inadvertently energized. Wait for
at least 15 minutes to allow the unit to fully
discharge high DC voltage. Confirm the unit is
fully discharged with an appropriate voltmeter.

Power Supply Harmonics

The inverter may generate power supply harmonics
from its converter circuit to affect the power generator,
power factor correction capacitor etc. Power supply
harmonics are different from noise and leakage
currents in source, frequency band and transmission
path. Take the following countermeasure suppression

techniques.

Table 8. The difference between harmonics and

noises

Item

Harmonics

Noise

Normally 40th to

High frequency

Frequency 50th degrees or (several 10 kHz to
less (3 kHz or less). | 1 GHz order).
. To-electric channel, | To-space, distance,
Location

power impedance.

wiring path,
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Precautions for Use of the Inverter

Table 8. The difference between harmonics and

noises (continued)

Item Harmonics Noise
- Theoretical Random
Quantitative calculation occurrence,
understanding p quantitative
possible.

grasping difficult.

Nearly proportional

Changes with the
current variation

Generated amount | totheload ratio. (Gets larger
capacity. as switching speed
increases.)
. Different
Affected equipment Specified by depending on
j ) standards per \ .
immunity . maker's equipment
equipment.

specifications.

Countermeasure

Provide a reactor.

Increase distance.

Countermeasures

The harmonic current generated from the inverter to
the input side differs according to various conditions
such as the wiring impedance, whether a reactor is
used or not, and output frequency and output current

on the load side.

40

For the output frequency and output current, we
understand that this should be calculated in the
conditions under the rated load at the maximum
operating frequency.

Note: The power factor improving capacitor and surge
suppressor on the inverter output side may be
overheated or damaged by the harmonic
components of the inverter output. Also, since
an excessive current flows in the inverter to
activate overcurrent protection, do not provide a
capacitor and surge suppressor on the inverter
output side when the motor is driven by the
inverter. For power factor improvement, install a
reactor on the inverter input side or in the DC
circuit.

MCCB MC

—H =

Power suppl
\ J(
= b 1
]
\
-t

i
ot insart powar
Mproving capadcitor,

RT-SVDO008B-EN



Basic Operation

Operation Panel (FR-DU08)
Components of the Operation Panel (FR-DU08)

{{a) y— (b} —ic]|

No.

Component

Name

Description

(a)

Operation mode
indicator

PU: ON to indicate the PU operation mode.

EXT: ON to indicate the External operation mode. (ON at power-ON in the initial setting.)
NET: ON to indicate the Network operation mode.

PU and EXT: ON to indicate the External/PU combined operation moede 1 or 2.

(b)

Operation panel
status indicator

MON: ON fo indicate the monitoring mode. Quickly flickers twice intermittently while
the protective function is activated.

Slowly flickers in the display-off mode.

PRM: ON to indicate the parameter sefting mode.

(c)

Control motor
indicator

IM: ON to indicate the induction motor control.
PM: ON to indicate the PM sensorless vector control.
The indicator flickers when test operation is selected.

(d)

Frequency unit
indicator

ON to indicate frequency. (Flickers when the set frequency is displayed in the
maonitor.)

(e)

n

Monitor (S-digit LED)

Shows the frequency, parameter number, atc.
(Using Pr.52, Pr.774 to Pr.776, the monitored item can be changed.)

PLC function
indicator

ON to indicate that the sequence program can be executed.

(a)

FWD key, REV key

FWD key: Starts forward rotation. The LED is on during forward operation.

REV key: Starts reverse rotation. The LED is on during reverse operation.

The LEES flickers under the following conditions.

- When the frequency command is not given even f the forward/reverse command is given.
- When the frequency command is the starting frequency or lower.

- When the MRS signal is being input.

(h)

STOP/RESET key

Stops the operation commands.
Resets the inverter when the protection function is activated.

(i)

Setting dial

The setting dial of the Mitsubishi inverters. The setting dial is used to change the
frequency and parameter setfings.
Press the setting dial to perform the following operations:

- To display a s&tnﬁ'a]umcy in the monitoring mode (the setfing can be changed using Pr.892)
- To display the present setting during calibration

- To display a fault history number in the faults history mode

)

MODE key

Switches to different modes.

Switches to the easy setting mode by pressing simultaneously with _
Holding this key for 2 seconds locks the operation. The key lock is invalid when
Pr.161="0 (initial setting)".

(k)

SET key

Enters each setting.
If pressed during operation, the monitored IUuuLl;wruercz-l—"IOm:m current ] —+[Ouput fﬂugrl
item changes.
(Using Pr.52, Pr.774 to Pr.776, the monitored item can be changed.)

‘When the initial s=tling is ssi

n

ESC key

Goes back to the previous display.
Holding this key for a longer time changes the mode back to the monitor mode.

(m)

=[] | °HH§\5|IEE@@

PU/EXT key

Switches between the PU operation mode, the PUJOG operation mode, and the
External operation mode.

Switches to the easy setting mode by pressing simultanecusly with .
Cancels the PU stop also.

RT-SVDO08B-EN
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Basic Operation

Basic Operation

Operation mode swichoverFrequency setting | [

Exiernal aperatian modesi (At pawer-ON)

|

PU Jog operatian modes)

Important:
1. Monitored items can be changed.

2. The USB memory mode will appear if a
USB memory device is connected.

Parameter Setting Mode

In the parameter setting mode, inverter functions
(parameters) are set.

The following table explains the indications in the
parameter setting mode.

Operation
panel
indication

Function
name

Description

Parameter
all clear

Clears and resets
parameter settings to the
initial values. Calibration
parameters and the offline
auto tuning parameters are
also cleared.

The communication
parameters are not cleared.

Faults history
clear

Deletes the faults history.

Parameter
copy

Copies the parameter
settings saved in the
inverter to the operation
panel. The parameters
copied to the operation
panel can be also copied to
other inverters.

Initial value
change list

Identifies the parameters
that have been changed
from their initial settings.

IPM
initialization

Changes the parameters to
the settings required to
drive an IPM motor (MM-
CF) as a batch.

Also changes the
parameters back to the
settings required to drive
an induction motor.

Automatic
parameter
setting

Changes parameter
settings as a batch. The
target parameters include
communication parameters
for the human machine
interface (GOT) connection
and the parameters for the
rated frequency settings of
50 Hz/60 Hz.

FrMd

Group
parameter
setting

Displays parameter
numbers by function
groups.

Correspondences between
Digital and Actual Characters

T Function
panel name Description
indication
Under this mode, the set
= Parameter value of the displayed
,L- setting mode | parameter number is read
' or changed.
Clears and resets
parameter settings to the
initial values. Calibration
Parameter parameters and offline auto
,'-"," E L F\' clear tuning parameters are not
’ cleared.
The communication
parameters are not cleared.

”0123456789AB(b)C ¢ [D@
HEEE R R E = NS
E(e)|F(D |G(g)[HM)| 1D | () K& LOMm) N | o | O | o [P(p)|Qlg)
ElFIGIH R MNP
R r [SE)|TH| U | o | V v | W | w |X@|YW|Z@
e | ST L Ve W e XM 2
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There are the following correspondences between the
actual alphanumeric characters and the digital
characters displayed on the operation panel:

RT-SVDO008B-EN



Basic Operation

Changing the Parameter Setting
Value

Changing Example: the PR.1 Maximum
Frequency
1. Screen at power-ON.
The monitor display appears.
2. Changing the operation mode.

Press PU/EXT to choose the PU operation mode.
[PU] indicator is on.

3. Parameter setting mode.

Press MODE to choose the parameter setting
mode. (The parameter number read previously
appears.)

4. Selecting the parameter number.

Turn the dial until P. 1 (Pr.1) appears. Press SET to
read the present set value.

“120.00” (initial value) appears.
5. Changing the setting value

Turn the dial to change the set value to “60.00".
Press SET to enter the setting.

"60.00" and “P. 1” flicker alternately.

e  Turn DIAL to read another
parameter.

e Press SET to show the setting
again.

e Press SET twice to show the
next parameter.

e Press MODE three times to
return to the monitor display of
the frequency.

Notes:
e FEr1to ER4 are displayed ... Why?
e Er1appears ...Write disable error
e Er2 appears... Write error during operation
e FEr3appears ... Calibration error
e Erd appears... Mode designation error

Important: When Pr.77 Parameter write selection = "0
(initial setting)", the parameter setting
change is only available while the inverter
is stopped under the PU operation mode.

To enable the parameter setting change
while the inverter is running or under the
operation mode other than PU operation
mode, change the Pr.77 setting.

RT-SVDO08B-EN

Monitoring the Inverter Status

Monitoring of Output Current and
Output Voltage

Important: Pressing SET in the monitor switches the
monitored item to output frequency, output
current, and then to output voltage.

1. Press MODE during operation to monitor the
output frequency. [Hz] indicator turns ON.

2. Press SET to monitor the output current. This
operation is valid during running or stopping under
any operation. mode. [A] appears.

3. Press SET to monitor the output voltage. [V]
appears.

Note: Other monitored items, such as output voltage
and set frequency, are also available. use PR.52
to change the setting.

First Monitored Item

The first monitored item to be displayed in the monitor
mode is selectable.

To set a monitored item as the first monitored item,
display a monitored item, and press SET for a while.
Changing Example

Set the output current as the first monitored item.

1. Select the monitor mode, and select the output
current.

2. Press SET for a while (1 s). The output current is set
as the first monitored item.

3. When the monitor mode is selected next time, the
output current is monitored first.

Note: Use Pr.52 Operation panel main monitor
selection, or Pr.774 to Pr.776 Operation panel
monitor selection 1 to 3 to change the setting.

Displaying the Set Frequency

In the PU operation mode or in the External/PU
combined operation mode 1 (Pr.79 Operation mode
selection = "3"), select the monitor mode, and then
press the Setting Dial. The present set frequency is
displayed.

Note: Use Pr.992 Operation panel setting dial push
monitor selection to change the displayed
indication.

Easy Operation Mode Setting
(easy setting mode)

A required combination of a start command and a
frequency command can be easily selected using Pr.79
Operation mode selection.
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Changing Example

Operation with the external (STF/STR) start command

and frequency command.

1. Press PU/EXT and MODE for 0.5 s.

2. Turnuntil “79 - - 3" (External/PU combined
operation mode 1) appears. (For other settings,
refer to the table below.)

—
Flickering

3. Press SET to enter the setting. External/PU
combined operation mode. 1 (Pr.79 = “3") is set.

Operation method

Start command

Frequency command

Operation mode

Flickering —sj&

L]

€

PU operation mode

)
Flickering

€9 -

External Analog voltage input External operation mode
(STF, STR)
Flickening —s'
External External/PU combined operation
mode 1
(STF, STR)

Flickering ~%

L]

Analog voltage input

External/PU combined operation
mode 2
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Basic Operation

Notes:
e Erilisdisplayed ... Why?

e PR.79 may not be included | the user group
set by Pr.160 User group read selection =
ugn

e Er2isdisplayed... Why?

— Setting cannot be changed during
operation. Turn the start command
(FWD or REV, STF or STR) OFF.

e |[f MODE is pressed before pressing SET,
the easy setting mode is terminated and the
display goes back to the monitor display. If
the easy setting mode is terminated while
Pr.79 = “0 (initial value)”, the operation
mode switches between the PU operation
mode and the External operation mode.
Check the operation mode.

e Reset by STOP/RESET is enabled.

e The priorities of the frequency commands
when Pr.79 = “3” are “Multi-speed
operation (RL/RM/RH/REX) > PID control
(X14) > terminal 4 analog input (AU) > digital
input from the operation panel”.

Basic Operation Procedure (PU
Operation)

Operating at a Set Frequency (example:
operating at 30 Hz)

Important: Use the operation panel (FR-DU08) to give a
start command and a frequency command.

Operation panel
(FR-DUD&)

Operation Example: Operate at 30 Hz
1. Screen at power-ON

The monitor display appears.
2. Changing the operation mode.

Press PU/EXT to choose the PU operation mode.
[PU] indicator is on.

Setting the Frequency
3. Setting the frequency.

Turn the dial until the target frequency, “30.00”
(30.00 Hz), appears. The frequency flickers for about
5s.

RT-SVDO08B-EN

While the value is flickering, press SET to enter the
frequency. “F” and “30.00"” flicker alternately. After
about 3 s of flickering, the indication goes back to
“0.00” (monitor display).

If SET is not pressed, the indication of the value
goes back to “000” (0.00 Hz) after about 5 s of
flickering. In that case, turn the dial again and set
the frequency.

4. Start —> acceleration —> constant speed

Press FWD or REV to start running. The frequency
value on the indication increases in Pr.7
Acceleration time. and “30.00"” (30.00 Hz)
appears.

5. Deceleration —> stop

Press STOP/RESET to stop. The frequency value on
the indication decreases in Pr.8 Deceleration time,
and the motor stops rotating with ”0.00” (0.00 Hz)
displayed.

Setting the Frequency Using an Analog
Signal (voltage input)
Important:

e Use FWD or REV on the operation
panel (FR-DUO08) to give a start
command.

e Use the frequency setting
potentiometer to give a frequency
command (by connecting it across
terminals 2 and 5 (for voltage input)).

e Set Pr.79 Operation mode selection =
"4" (External/PU combination operation
mode 2).

[Connection diagram] (The inverter

supplies 5 V power to the frequency setting

potentiometer (terminal 10).)

Inverter

o] === Operation panel

10 (FR-DUDS)
Frannencv setting — 1
Potentiometer N

Operation Example: operate at 60 Hz
1. Turning ON the power of the inverter.
The monitor display turns ON.
2. Changing the operation mode.
Set "4" in Pr.79. [PU] and [EXT] indicators turn ON.
3. Start.

Press FWD or REV, indicator flickers as no
frequency command is given.

4. Acceleration —> Constant speed
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Turn the frequency setting potentiometer clockwise
slowly to full. The frequency value indicated on the
display increases for

the time set in Pr.7 Acceleration time, and is fixed
at "60.00"” (60.00 Hz).

5. Deceleration
Turn the frequency setting potentiometer
counterclockwise slowly to full. The frequency
value indicated on the display decreases for the
time set in Pr.8 Deceleration time, and the motor
stops rotating at "0.00"” (0.00 Hz). [FWD] or [REV]
indicators flicker.

6. Stop
Press STOP/RESET [FWD] or [REV] indicator turns
off.

Notes:

e To change the frequency (60 Hz) at the
maximum voltage input (initial value 5 V),
adjust Pr.125 Terminal 2 frequency setting
gain frequency.

e To change the frequency (0 Hz) at the
minimum voltage input (initial value 0 V),
adjust the calibration parameter C2 Terminal
2 frequency setting bias frequency.

Basic Operation Procedure
(External Operation)

Using the Frequency Set by the
Operation Panel

Important:

e Switch ON the STF (STR) signal to give
a start command.

e Use the operation panel (FR-DUO8) to
give a start command.

e SetPr.79 = “3” (External/PU combined
operation mode 1).

Inverter
== Operation panel
I—urward rotation ——, STF (FR-DUDS)

Reverse rotation STR

Switch ®

Operation Example: Operate at 30 Hz

1.
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Changing the operation mode.
Set “3” in Pr.79 [PU] and [EXT] indicators turn ON.
Setting the frequency.

Turn the dial to the target frequency, “30.00" Hz),
appears. The frequency flickers for about 5 s.

While the value is flickering, press SET to enter the
frequency. “F” and “30.00” flicker alternately. After

about 3 s of flickering, the indication goes back to
“0.00” (monitor display).

If SET is not pressed, the indication of the value
goes back to “0.00” (0.00 Hz) after about 5 s of
flickering. In that case, turn the dial again and set
the frequency.

Turn ON the start switch (STF or STR). The
frequency value on the indication increases in PR7
Acceleration time, and “30.00" (30.00 Hz)
appears. [FWD] indicator is on during the forward
rotation, and [REV] indicator is on during the
reverse rotation.

(To change the set frequency, perform the
operation in Step . The previously set frequency
appears.)

Deceleration —>

Turn OFF the start switch (STF or STR). The
frequency value on the indication decreases in Pr.8
Deceleration time, and the motor stops rotating
with “0.00” (0.00 Hz) displayed.

Notes:

e When both the forward rotation switch
(STF) and the reverse rotation switch (STR)
are ON, the motor cannot be started. If both
are turned ON while the inverter is running,
the inverter decelerates to a stop.

e PR.178 STF terminal function selection
must be setto “60” (or Pr.179 STR
terminal function selection must be set to
“61”). (All are initial values.)

e |[fstopped using STOP/RESET on the
operation panel during the External
operation, the inverter enters the PU stop
status.

(P5 appears on the operation panel.)

To reset the PU stop status, turn OFF the
start switch (STF or STR), and then
press PU/EXT.
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Basic Operation

Setting the Frequency with Analog
Signals (voltage input)

Important:

e Switch ON the STF (STR) signal to give

a start command.

e Use the potentiometer (frequency
setting potentiometer) to give a

frequency command. (by connecting it

across terminals 2 and 5 (voltage
input)).

Inverter

% Forward rotation start _:S'STF
Reverse rotation stanE_—O STR

Switch sD
10

Frequency setting .

potentiometer .

Operation Example: Operate at 60 Hz
1. Screen at power ON.
The monitor display appears.
2. Start.
Turn ON the start switch (STF or STR). [FWD] or

[REV] flickers as no frequency command is given.

3. Acceleration —> constant speed

RT-SVDO08B-EN

Turn the potentiometer (frequency setting
potentiometer) clockwise slowly to full. The
frequency value on the indication increases in Pr.7
Acceleration time, and “60.00" (60.00 Hz)
appears. [FWD] indicator is on during the forward
rotation, and [REV] indicator is on during the
reverse rotation.

Deceleration

Turn the potentiometer (frequency setting
potentiometer) counterclockwise slowly to full. The
frequency value on the indication decreases in PR.8
Deceleration time, and the motor stops rotation
with “0.00” (0.00 Hz) displayed.

Stop

Turn OFF the start switch (STF or STR). [FWD] or
[REV] indicator turns OFF.

Notes:

e When both the forward rotation switch
(STF) and the reverse rotation switch (STR)
are ON, the motor cannot be started. If both
are turned ON while the inverter is running,
the inverter decelerates to a stop.

e PR.178 STF terminal function selection
must be setto “60” (or Pr.179 STR
terminal function selection must be set to
“61”. (All the initial values.)
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Parameters
Application-Specific Parameters

Each inverter is programmed specifically for the
variable speed compressor in the system and any
change to the parameter values without manufacturing
authorization could result in permanent damage to the
compressor or the system.

48

The tables below show the list of parameters that need
to be changed from their default values for specific

combination of inverter model, compressor model, and
system tonnage. These parameters will be pre-set from

factory per their respective application.
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Table 10. Compressor parameters for ZPV066-7E9
Compressor Model No. ZPV066-7E9
Drive Voltage 480VAC 600VAC
Drive Model No. FR-A840-00310-1-TR FR-A860-00320-1-TR
Trane Part Number X13171806010 X13171806014
10
Unit Tonnage 7.5Ton | 8.5Ton | Ton | 7.5Ton | 8.5Ton 10 Ton
Parameter
Unit

No. Description
570 Multiple rating setting 1 1

71 Applied motor 8090 8090
80 Motor capacity kW 14.99 14.16
81 Number of motor poles 6 6
144 Speed setting switchover RPM 106 106

7 Acceleration time Seconds 7.2 7.2

8 Deceleration time Seconds 36 36

Eletronic thermal O/L relay (Rated motor

9 current) Amps 15 15.5 16.7 15.6 16.2 16.2
13 Starting frequency RPM 0 0

18 High speed maximum frequency RPM 7200 7200
20 Acceleration/deceleration reference RPM 7200 7200

Stall prevention operation level (Torque

22 limit level) % 120 120
44 Second acceleration/deceleration time Seconds 36 36

45 Second deceleration time Seconds 36 36

67 Number of retries at fault occurrence 110 110
68 Retry waiting time 60 60

72 PWM switching Freq 6 6

73 Analog Input Selection 0 0

78 Reverse rotation prevention selection 1 1

83 Rated motor voltage Volts 480 480
84 Rated motor frequency RPM 6000 6000
90 Motor constant (R1) Ohms 0.52 0.52
92 Motor constant (L1)/ d-axis inductance (Ld) | mH 5.55 5.55
93 Motor constant (L2)/ g-axis inductance (Lq) | mH 7.49 7.49
125 Terminal 2 frequency setting gain frequency | RpM 7200 7200
186 CS terminal function 50 50
250 | Stop selection Seconds 0 0
374 Overspeed detection level RPM 7400 7400
414 PLC function operation selection 2 2
702 Maximum motor frequency RPM 7200 7200

RT-SVDO08B-EN
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Table 10. Compressor parameters for ZPV066-7E9 (continued)

Compressor Model No. ZPV066-7E9
Drive Voltage 480VAC 600VAC
Drive Model No. FR-A840-00310-1-TR FR-A860-00320-1-TR
Trane Part Number X13171806010 X13171806014
. 10
Unit Tonnage 7.5Ton | 8.5Ton | Ton 7.5Ton | 8.5Ton 10 Ton
Parameter
Unit
No. Description
mV/Rad/ 764 764
706 Induced voltage constant sec
707 Motor inertia (integer) KgM2 896 896
711 Motor Ld Decay ratio % 100 100
712 Motor Lq Decay Ratio % 82.5 92.6
717 Starting Resistance Tuning Compensation % 101.9 125.3
721 Starting magnetic pole position detection MicoSec- 300 210
pulse width onds
724 Motor inertia (exponent) 5 5
725 Motor protection current level % 200 200
800 Control method selection 110 110
859 Torque Current/Rated PM motor current 20 16
872 Input phase loss protection selection 1 1
1150 PLC function user parameter 1 ( Speed RPM 2700 2700
Threshold for Accel)
1151 PLC function user parameter 2 (Time Delay Seconds 600 600
for Accel Change)
77 Parameter write selection 1 1
Notes:

e Theinverter must be in "PU" mode to change parameters. Press "PU/EXT" button to enter PU mode and PU indicator light will turn
ON. Once all parameters are setup, Press "PU/EXT" button to exit PU mode for EXT control.

e Toenable parameter writing, set parameter 77 to value of 0, and to lock/disable parameter writing, set parameter 77 to value of 1.
e Tosave parameters to the drive operation panel, set "Pr.CPY" to "1.RD" (operation may take up to 30 seconds)

e Toresetall parameters to saved parameter values, set "Pr.CPY" to "2.WR" (operation may take up to 60 seconds)

Environment Specific
Parameters

Parameter Write Selection

Whether to enable the writing to various parameters or

not can be selected. Use this function to prevent
parameter values from being rewritten by
misoperation.

54

Initial Set-
Pr. Name ml [E ting Description
value range
0 Writing is enabled
only during stop.
1 Parameter writing
Parameter is disabled.
77 .
E400 write 0 —
selection Parameter writing
is enabled in any
2 operation mode

regardless of the
operation status.
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Parameters

Note: Pr.77 can be set at any time regardless of the
operation mode or operation status. (Setting
through communication is unavailable.)

Writing Parameters Only During Stop (Pr.77
="0" initial value)

Parameters can be written only during a stop in the PU
operation mode.

The following parameters can always be written
regardless of the operation mode or operation status.

Pr. Name

4t06 (Multi-speed setting high-speed, middle- speed, low-
speed)

22 Stall prevention operation level

%; to (Multi-speed setting speed 4 to speed 7)

52 Operation panel main monitor selection

54 FM/CA terminal function selection

55 Frequency monitoring reference

56 Current monitoring reference

72 PWM frequency selection

75 Reset _selection/disconnected PU detection/ PU stop
selection

77 Parameter write selection

79(b) Operation mode selection

129 PID proportional band

130 PID integral time

133 PID action set point

134 PID differential time

158 AM terminal function selection

160 User group read selection

ggg to (Multi-speed setting speed 8 to speed 15)

240 Soft-PWM operation selection

241 Analog input display unit switchover

268 Monitor decimal digits selection

271 High-speed setting maximum current

272 Middle-speed setting minimum current

273 Current averaging range

274 Current averaging filter time constant

275 Stop'-on_contact excitation current low-speed
multiplying factor

290 Monitor negative output selection

295 Frequency change increment amount setting

RT-SVDO08B-EN

Pr. Name
ggg' (Password setting)
306 Analog output signal selection
310 Analog meter voltage output selection
340(b) Communication startup mode selection
gig’ (DeviceNet communication)
f&gf (PLC function)
jg;" (CC-Link communication)
:gg” (Remote output)
498 PLC function flash memory clear
550(b) NET mode operation command source selection
551(b) PU mode operation command source selection
gg; to (Current average value monitor)
ggg to (Analog remote output)
663 Control circuit temperature signal output level
;gg' (Motor thermistor interface)
;gg to (Second PID control)
759 PID unit selection
;;g to (PU/DU monitor selection)
805 Torque command value (RAM)
806 Torque command value (RAM, EEPROM)
838 DA1 terminal function selection
866 Torque monitoring reference
ggg’ (Free parameter)
ggé to (Energy saving monitor)
Cco . . .
(900) FM/CA terminal calibration
C1 ) . )
(901) AM terminal calibration
Cc8 : .
(930) Current output bias signal
c9 .
(930) Current output bias current
?91391) Current output gain signal
(C;Bll) Current output gain current
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Pr. Name
806 Torque command value (RAM, EEPROM)
997 Fault initiation

Pr. Name
990 PU buzzer control
991 PU contrast adjustment
992 Operation panel setting dial push monitor selection
997 Fault initiation
998(b) PM parameter initialization
999(b) Automatic parameter setting

1006 Clock (year)

1007 Clock (month, day)

(@ Writing during operation is disabled. To change the parameter setting
value, stop the operation.

Writing Parameters During Operation (Pr.77=

"2")

These parameters can always be written.

The following parameters cannot be written during
operation if Pr.77="2". To change the parameter setting
value, stop the operation.

1008 Clock (hour, minute)
1018 Monitor with sign selection
1019 Analog meter voltage negative output selection

1048 Display-off waiting time

1142 Second PID unit selection

1150 to '

1199 (PLC function user parameters)
1283 Home position return speed

1284 Home position return creep speed

(@ Writing during operation is enabled in PU operation mode, but
disabled in External operation mode.

(b)  Writing during operation is disabled. To change the parameter setting
value, stop the operation.

Disabling Parameter Write (Pr.77="1")

Parameter write, parameter clear and all parameter
clear are disabled. (Parameter read is enabled.)

The following parameters can be written even if Pr.77=
I|1 ll.

Pr. Name
22 Stall prevention operation level
75 Reset selection/disconnected PU detection/ PU stop

selection

77 Parameter write selection

79@) Operation mode selection

160 User group read selection

296 Password lock level

297 Password lock/unlock

345, ) o

346 (DeviceNet communication)

496,

497 (Remote output)

656 to

659 (Analog remote output)

805 Torque command value (RAM)
56

Pr. Name

23 Stall prevention operation level compensation factor
at double speed

48 Second stall prevention operation level

49 Second stall prevention operation frequency

60 Energy saving control selection

61 Reference current

66 Stall prevention operation reduction starting
frequency

71 Applied motor

79 Operation mode selection

80 Motor capacity

81 Number of motor poles

82 Motor excitation current

83 Rated motor voltage

84 Rated motor frequency

32 to (Motor constant)

95 Online auto tuning selection

96 Auto tuning setting/status

igg to (Electronic bypass sequence parameter)

1;2 to (Input and output terminal function selection)

248 Self power management selection

254 Main circuit power OFF waiting time

261 Power failure stop selection

289 Inverter output terminal filter

291 Pulse train I/O selection

292 Automatic acceleration/deceleration

293 Acceleration/deceleration separate selection

298 Frequency search gain

RT-SVDO008B-EN
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Pr. Name
;22 to (Second PM motor tuning)
747 Secon_d motor low-speed range torque characteristic
selection
788 Low speed range torque characteristic selection
800 Control method selection
819 Easy gain tuning selection
858 Terminal 4 function assignment
859 Torque current/Rated PM motor current
860 Second motor torque current/Rated PM motor current
862 Encoder option selection
868 Terminal 1 function assignment
977 Input voltage mode selection
998 PM parameter initialization
999 Automatic parameter setting
1002 Lqg tuning target current adjustment coefficient
1103 Deceleration time at emergency stop
1105 Resolver magnetic pole position offset
1292 Position control terminal input selection
1293 Roll feeding mode selection

Password Function

Registering a 4-digit password can restrict parameter
reading/writing.

Pr. Name
g;g to (Extended output terminal function selection)
329 Digital input unit selection
373 Resolver position tuning setting/status
406 High resolution analog input selection
414 PLC function operation selection
415 Inverter operation lock mode setting
418 Extension output terminal filter
419 Position command source selection
25[1)' (Electronic gear)
450 Second applied motor
451 Second motor control method selection
453 Second motor capacity
454 Number of second motor poles
455 Second motor excitation current
456 Rated second motor voltage
457 Rated second motor frequency
jgg to (Second motor constant)
463 Second motor auto tuning setting/status
541 Frequency command sign selection
560 Second frequency search gain
561 PTC thermistor protection level
570 Multiple rating setting
574 Second motor online auto tuning
598 Under voltage level
606 Power failure stop external signal input selection
2:313' (Brake sequence)
641,
650, (Second brake sequence)
651
222 to (Increased magnetic excitation deceleration)
673 SF-PR slip amount adjustment operation selection
699 Input terminal filter
702 Maximum motor frequency
706,
707,
711,
;i;: (PM motor tuning)
721,
724,
725

Initial Setting ...
5 Description
Pr e value range P
Select
restriction level
0to 6,99, | of parameter
100 to reading/ writing
296 Password 9999 106, 199 when a
E410 lock level password is
registered.
9999 No password
lock
1000 to Register a 4-
9998 digit password
Displays
password
unlock error
Password .
297 lock/ 9999 (0to 5)@ | count. (Reading
E411 unlock only) (Valid
when Pr.296 =
"100 to 106, or
199")
9999(a) No password
*1 lock

RT-SVDO08B-EN
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Pr.

Name

Initial
value

Setting
range

Description

Note: The above parameters can be set when Pr.160 User group

58

read selection = "0". However, when Pr.296 # 9999
(password lock is set), Pr.297 can always be set,
regardless of the setting in Pr.160

(@ When Pr.297 = "0, 9999", writing is always enabled, but setting is

disabled. (The display cannot be changed.)
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Parameter Reading/Writing Restriction Level

(Pr.296)

The level of the reading/writing restriction using the
PU/Network (NET) operation mode operation
command can be selected with Pr.296.

NET operation mode operation command(b)
PU operation mode operation RS-485 terminals / PLC function
command() () Communication option

Pr.296

setting Read(d) Write(e) Read Write Read Write
9999 0 0 0 0 0 0
0, 100" X X X X X X
1,101 0 X 0 X 0 X
2,102 0 X 0 0 0 0
3,103 0 0 0 X 0 X
4,104 X X X X 0 X
5,105 X X 0 0 0 0
6,106 0 0 X X 0 X
99 to 199 Only the parameters registered in the user group can be read/written.(9)

0 (For the parameters not registered in the user group, same restriction level as "4, 104" applies.)

(a

DUO08) or the parameter unit). (For the PU operation mode command source selection,

(b

a communication option). (For the NET operation mode command source selection
(©) The PLC function user parameters (Pr.1150 to Pr.1199) can be written and read by the PLC function regardless of the Pr.296 setting

(d

indicated.
(e

indicated.

This restricts parameter access from the command source that can write a parameter under the PU operation mode (initially the operation panel(FR-

This restricts parameter access from the command source that can write a parameter under the Network operation mode (initially the RS-485 terminals or

If the parameter reading is restricted by the Pr.160 User group read selection setting, those parameters are unavailable for reading even when "0" is

If the parameter writing is restricted by the Pr.77 Parameter write selection setting, those parameters are unavailable for writing even when "0" is

(7 If a communication option is installed, an option fault Option fault (E.OPT) occurs, and the inverter output shuts off.

(g

enabled whether registered to a user group or not.

Registering a Password (Pr.296, Pr.297)

The following section describes how to register a

password.

1. Setthe parameter reading/writing restriction level
(Pr.296 not equal to “9999")

Password

Pr.296 setting unlock error Pr.297 display
restriction

0to 6,99 No restriction Always displays 0

100 to 106, 199(2)
*1

Restricted at fifth
error

Displays the error

count (Oto 5)

(@) During Pr.296 = any of "100 to 106, 199", if password unlock error
has occurred 5 times, correct password will not unlock the restriction.
All parameter clear can unlock the restriction. (In this case, the
parameters are returned to their initial values.)

2. Write a four-digit number (1000 to 9998) in Pr.297 as
a password. (Writing is disabled when Pr.296=
"9999".) When a password is registered, parameter
reading/writing is restricted with the restriction

level set in Pr.296 until unlocking.

RT-SVDO08B-EN

Notes:

Read/write is enabled only for the simple mode parameters registered in the user group when Pr.160="9999". Pr.296 and Pr.297 are always read/write

After registering a password, the read value
of Pr.297 is always one of "0 to 5".

LOCd appears when a password restricted
parameter is read/written.

Even if a password is registered, the
parameters, which the inverter itself writes,
such as inverter parts life are overwritten as
needed.

Even if a password is registered, reading/
writing is enabled for Pr.991 PU contrast
adjustment when the parameter unit (FR-
PUO07) is connected.

Unlocking a password (Pr.296, Pr.297)

There are two ways of unlocking the password.

Enter the password in Pr.297. If the password matches,
it unlocks. If the password does not match, an error
occurs and the password does not unlock. When any of
"100 to 106, or 199" is set in Pr.296 and a password
unlock error occurs five times, the restriction will not be
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unlocked even if the correct password is subsequently

input. (Password lock in operation.)

Perform all parameter clear.

Notes:

If the password is forgotten, it can be
unlocked with all parameter clear, but doing
so will also clear the other parameters.

All parameter clear cannot be performed

during the operation.

During the conditions where parameter
reading is disabled (Pr.296 = any of "0, 4, 5,
99, 100, 104, 105, or 199"), do not use FR
Configurator2. It may not operate correctly.

The password unlocking method differs
between the operation panel, parameter unit,
RS-485 communication, and communication

option.
Opera- RS-485 Commu-
tion commu- | nication
panel/ nication option
parame-
ter unit
All 0 0 0
parame-
ter clear
Parame- X X 0
ter clear

For the parameter clear and parameter all
clear methods for the communication option
and parameter unit, refer to the Instruction
Manual of each option.

Parameter Operations During Password Locking/Unlocking

Password lock in
Password unlocked Password locked operation
Pr.296 = 100 to 106,
Pr.296 # 9999 199
Pr.296 = 9999 Pr.296 # 9999
Pr.297 = 0 to 4 (read Pr.297 =5 (read
Operation Pr.297 = 9999 Pr.297 = 9999 value) value)
Read 0@ 0 0 0
Pr.296
Write 0@ 0 X X
Read 0@ 0 0 0
Pr.297
Write X 0 0 o)
Parame_:ter clear 0 0 X(c) X(©)
execution
All para_meter clear 0 0 0(d) 0@
execution
Paramc_—zter copy 0 0 X X
execution

(a

setting.)

() Correct password will not unlock the restriction.
(©) Parameter clear can only be performed from the communication option.

(@) All parameter clear cannot be performed during the operation.
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Reading/writing is disabled if reading is restricted by the Pr.160 setting. (Reading is available in the Network operation mode regardless of thePr.160

RT-SVDO008B-EN



Parameters

Notes:

e When Pr.296 = "4, 5, 104, or 105" (password
lock), the setting screen for PU JOG
frequency is not displayed in the parameter
unit (FR-PUO07).

e When the password is being locked,
parameter copy using the operation panel,

parameter unit, and USB memory is not

enabled.

Multiple Rating Setting

Four rating types of different rated current and

permissible load can be selected. The optimal inverter

rating can be chosen in accordance with the

application, enabling equipment size to be reduced.

. Setting Description (overload current rating, surrounding air
Pr. Name Initial value range temperature)
SLD rating
0@ 110% 60's, 120% 3 s (inverse-time characteristics) Surrounding air
temperature 40°C
LD rating
1 120% 60's, 150% 3 s (inverse-time characteristics) Surrounding air
o
570 Multiple rating 5 temperature 50°C
E301 setting ND rating
2 150% 60's, 200% 3 s (inverse-time characteristics) Surrounding air
temperature 50°C
HD rating
3@ 200% 60's, 250% 3 s (inverse-time characteristics) Surrounding air
temperature 50°C

(@ Not compatible with the IP55 compatible mode.

Changing the Parameter Initial Values and
Setting Ranges

When inverter reset and all parameter clear are
performed after setting Pr.570, the parameter initial

values are changed according to each rating, as shown

below.

Pr.570 setting
2
Pr. Name 0 1 (Initial value) 3
0 Torque boost (a) *1 *1 1
7 Acceleration time *1 *1 *1 *1
8 Deceleration time *1 *1 *1 *1
. X (a)*2
9 rEézleac;romc thermal O/L SLD rated current(b) LD rated current !\:)D rated current(z) HD rated current(a)*2(a)
12 DC inje_ction brake 1 1 *1 *1
operation voltage
Stall prevention
22 operation level 110% 120% 150% 200%
Second stall
48 prevention operation 110% 120% 150% 200%
level
56 Current monitoring SLD rated current(a)*2 LD rated current(a*2 ND rated current(a)*2 HD rated current(a)*2
reference
Third stall prevention
114 operation level 110% 120% 150% 200%
Stall prevention level
148 atoVinput 110% 120% 150% 200%
Stall prevention level
149 at 10 Vinput 120% 150% 200% 250%
Output current o o o .
150 detection level 110% 120% 150% 200%

RT-SVDO08B-EN
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Pr.

Name

Pr.570 setting

2
(Initial value)

Stall prevention

165 operation level for 110% 120% 150% 200%
restart
Current average value
557 monitor signal output SLD rated current(a)*2 LD rated current(a)*2 ND rated current(a)*2 HD rated current(a*2
reference current
874 OLT level setting 110% 120% 150% 200%
Energy saving monitor SLD rated motor LD rated motor ND rated motor HD rated motor
893 reference (motor

capacity)

capacity(a)*2

capacity(a)*2

capacity(a)*2

capacity(a*2

(@) Initial values differ depending on the rating found in the following table.

(®) The rated current and motor capacity differ depending on the inverter capacity.
(© The initial value for the FR-A820-00077(0.75K) or lower and FR-A840-00038(0.75K) or lower is set to the 85% of the rated inverter current.
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Operation Command and
Frequency Command

Network operation (when RS-485 terminals or a
communication option is used).

. . Pr.: 79 D000.
Operation Mode Selection

Name: Operation mode selection.

Select the operation mode of the inverter.

Initial
The mode can be changed among operations using value: 0.
external signals (External operation), operation by the Setting
operation panel or the parameter unit (PU operation), range: 0to5,6,7.

combined operation of PU operation and External

operation (External/PU combined operation), and

Description:

Selects the operation mode.

Pr.79 P . .
setting Description Operation panel display
Use the External/PU switchover mode to switch between the PU and External operation mode. | PU operation mode [PU]
At power ON, the inverter is in the External operation mode.
0 (initial External operation mode
value) [EXT]
NET operation mode [NET]
Operation mode Frequency command Start command
1 PU operation mode fixed Operation panel or EXT or REV on operation PU operation mode [PU]
parameter unit panel or parameter unit.
External operation mode External signal input External signal input External operation mode
fixed. (terminal 2 and 4, JOG, (terminal STF, STR) [EXT]
5 The operation can be multi-speed selection, etc.) NET operation mode [NET]
performed by switching
between the External and
NET operation modes.
External/PU combined Operation panel/ parameter External signal input External/PU combined
3 operation mode 1 unit or external signal input (terminal STF, STR) operation mode [PU+E]
multi-speed setting, terminal
4) (@
External/PU combined External signal input or on operation panel or
4 operation mode 2 (terminal 2 and 4, JOG, parameter unit
multi-speed selection, etc.)
6 Switchover mode PU operation mode
Switching of PU, External, and NET operation modes can be performed during operation. External operation mode
[EXT]
7 External operation mode (PU operation interlock) NET operation mode [NET]
X12 signal ON: Switchover to PU operation mode enabled (during External operation, output
shutoff)
X12 signal OFF: Switchover to PU operation mode disabled

(@)

The priority of frequency commands when Pr.79 = "3" is "multi-speed operation (RL/RM/RH/REX) > PID control (X14) > terminal 4 analog input
(AU) > digital input by operation panel".

Operation Mode Basics

The operation mode specifies the source of the start
command and the frequency command for the inverter.

Basically, there are following operation modes.

e External operation mode: For inputting a start
command and a frequency command with an
external potentiometer and switches which are
connected to the control circuit terminal.

e PU operation mode: For inputting a start
command and a frequency command with the
operation panel, parameter unit, or RS-485

communication via the PU connector.
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Network operation mode (NET operation mode):
For inputting a start command and a frequency
command using the RS-485 terminals or

communication option.
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Network oparation
mode

"-“!// Programmable controller

Personal computer
PU operation mode

Inverter

RS485
terminals

|:[j| P‘U connector
PU operation mode
@

UsB
connacior

5]

Communication

Network operation mode
apion I

Extemal operation mode
External terminal - - ]

Operation panel

Potentiometer Swilch

The operation mode can be selected from the

operation panel or with the communication instruction

Parsonal computer

Personal computer

= |

Personal computer

iwls)

Brogrammable controller

Operation Mode Switching Method

When "0, 1, or 2" is set in Pr. 340

Switching through the network

Switch to External
operation mode through
the network.

Switch to the Natwork operation
mode through the network.

Extemnal operation
PU

-EXT

NET|

Press[ B Jon

the PU to light oEXT

Switching with the PU

pross B Jon

the PU to light =PU

g
"4 ™~
Network operation PU operation
When "10 or 12" is set in Pr. 340
Press| 8- |on the PU fo light opU
Network operation — | PUoperation
>
o
-

Press| 4 |on the PU to light o NET.

Protective Function Parameter

Motor Overheat Protection (electronic
thermal O/L relay)

code.
Notes: Set the current of the electronic thermal O/L relay
e There are two settings of "3" and "4" with fu;ltgtlon tqlrroteggthtehmot(:.r from ovirhf_atlng. Such
PU/External combined operation. The Sﬁ |ngts V\'”t' provi .Z © o?hlmlum pro l?C ve bility of
startup method differs according to the fh a'::c terrlsdlcrfz:nlsl ering d e ovrv f.oz Ing capability 0
setting value. e motor during low-speed operation.
e Inthe initial setting, the stop function (PU
stop selection) by the operation panel or the
parameter unit STOP/RESET is effective in
modes other than the PU operation mode.
Pr. Name Initial value | Setting range Description
9 Electronic thermal O/L relay Inverter rated 0 to 500 A(®) Set the rated motor current.
HO00 current()
0 to 3600 A(©
600 First free thermal reduction 9999 0to 590 Hz The electronic thermal O/L relay operation level can be
HOO01 frequency 1 changed to match the motor temperature characteristics
9999 with the combination of these three points (Pr.600, Pr.601),
601 First free thermal reduction 100% 1to 100% (Pr.602, Pr.603), (Pr.604, Pr.9). 9999: Free thermal O/L
> relay invalid
HO002 ratio 1
9999
602 First free thermal reduction 9999 0to 590 Hz
HO03 frequency 2
9999
603 First free thermal reduction 100% 1to 100%
HO004 ratio 2
9999
604 First free thermal reduction 9999 0to 590 Hz
HOO05 frequency 3
9999
607 Motor permissible load level 150% 110 to 250% Set the permissible load according to the motor
HO006 characteristics.
51 Second electronic thermal O/L 9999 0to500A Enabled when the RT signal is ON. Set the rated motor
HO10 relay current.
0to3600A
9999 Second electronic thermal O/L relay invalid

RT-SVDO08B-EN
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Pr. Name Initial value | Setting range Description
692 Second free thermal reduction 9999 0to 590 Hz The electronic thermal O/L relay operation level can be
HO11 frequency 1 changed to match the second motor temperature
9999 characteristics with the combination of these three points
- (Pr.692, Pr.693), (Pr.694, Pr.695), (Pr.696, Pr.51). 9999:
693 Sec_:ond free thermal reduction 100% 1to 100% Second free thermal O/L relay invalid
HO12 ratio 1
9999
694 Second free thermal reduction 9999 0to 590 Hz
HO13 frequency 2
9999
695 Second free thermal reduction 100% 1to 100%
HO14 ratio 2
9999
696 Second free thermal reduction 9999 0to 590 Hz
HO15 frequency 3
9999
608 Second motor permissible 9999 110 to 250% Set the permissible load when the RT signal is ON.
HO16 load level
9999 The Pr.607 setting is applied even when the RT signal is ON.
561 PTC thermistor protection level | 9999 0.5to 30 kQ Set the PTC thermistor protection level (resistance).
H020
9999 PTC thermistor protection disabled
1016 PTC thermistor protection Os 0to60s Set the time from when the resistance of the PTC thermistor
HO21 detection time reaches the protection level until the protective function is
activated.
876 Thermal protector input 1 0 Terminal OH of the control terminal option (FR-A8TP) is
H022 invalid.
1 Terminal OH of the control terminal option (FR-A8TP) is
valid.

(@ The initial value for the FR-A860-00027 is set to the 85% of the inverter rated current.
(b) The setting range for FR-A860-01080 or lower. The minimum setting increment is "0.01 A".
(©) The setting range for FR-A860-01440 or higher. The minimum setting incrementis "0.1 A".

Electronic Thermal O/L Relay Operation

Characteristic for Induction Motor (Pr.9, E.
THM)

This function detects the overload (overheat) of the

motor and trips the inverter by stopping the operation
of the transistor at the inverter output side.

Set the rated current (A) of the motor in Pr.9. (If the
motor has both 50 Hz and 60 Hz ratings and the Pr.3

Base frequency is set to 60 Hz, set to 1.1 times the 60 Hz
rated motor current.)

Set "0" in Pr.9 to avoid activating the electronic thermal

£

O/L relay function; for example, when using an external
thermal relay for the motor. (Note that the output
transistor protection of the inverter is activated. (E.THT)
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*3 When the electronic thermal O/L relay of the Mitsubishy

Pr. 9= 50% safting
of inverter rating*2

Pr. 9= 100% satting
[ otinverter rating"12

s ¥ ko |
& _|E 79‘{__@“ T PeMhans
g5 &, prom l{-—20m | (~Operation region
2| = | pofrore _t0Hz Regian on the right of
Ea|8 10Kz = f characteristic curve
258 k2 | e + Non-cperation region
£ |2 | Lo sm‘ Region on the left of
E | & sooshe = curve
. c when
T
I | electronic thermal relay
* 1 function for motor

protection is tumed off
(When Pr.§ satting is 0{A})

N I :
N protections
525% w:‘n&%ﬁ

5 100 150 230
Inverter output power (%)
(% 1o the inverter rated current)
When selting Pr.9 1o a value (current valua) of 50% of the inverter rated current
Tha % valus denoles the percentage to the rated inverter current It is not the parcentage to the rated molor current

Operaton tme (s)

{s) urit display in this region

que motor is set.

& i s shown in this disgram at 6 Hz
of higher.

Transistor protection is activated depending on the lemparature of the heatsink. The protection may be activaled even with less than 150%
depanding on the operating conditions
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Notes:

e The internal accumulated heat value of the
electronic thermal relay function is reset to
the initial value by the inverter's power reset
and reset signal input. Avoid unnecessary
reset and power-OFF.

e [nstall an external thermal relay (OCR)
between the inverter and motors to operate
several motors, a multi-pole motor or a
dedicated motor with one inverter. When
setting an external thermal relay, note that
the current indicated on the motor rating
plate is affected by the line-to-line leakage
current. The cooling effect of the motor
drops during low-speed operation. Use a
thermal protector or a motor with built-in
thermistor.

e The protective characteristic of the
electronic thermal O/L relay is degraded
when there is a large difference in capacity
between the inverter and motor, and when
the set value is small. In such case, use an
external thermal relay.

e A dedicated motor cannot be protected by
an electronic thermal O/L relay. Use an
external thermal relay.

e The transistor protection thermal O/L relay
is activated early when the Pr.72 PWM
frequency selection setting is increased.

e When using a PM motor, set the free
thermal parameters (Pr.600 to Pr.604) in
accordance with the motor characteristic.

Electronic Thermal O/L Relay When Using
IPM Motor (Pr.9, E.THM)

This function detects the overload (overheat) of the
motor and trips the inverter by stopping the operation
of the transistor at the inverter output side. (The
operation characteristic is shown below.)

Set the rated current (A) of the motor in Pr.9.
Performing IPM parameter initialization automatically
sets the rated current of the IPM motor.

Set "0" in Pr.9 to avoid activating the electronic thermal
O/L relay function; for example, when using an external
thermal relay for the motor.

Note: the output transistor protection of the inverter is
activated. (E.THT))
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Notes:

The internal accumulated heat value of the
electronic thermal relay function is reset to
the initial value by the inverter's power reset
and reset signal input. Avoid unnecessary
reset and power-OFF.

When using a PM motor other than MM-CF,
set the free thermal parameters (Pr.600 to
Pr.604) in accordance with the motor
characteristic.

The transistor protection thermal O/L relay
is activated early when the Pr.72 PWM
frequency selection setting is increased.

Retry Function

This function allows the inverter to reset itself and
restart at activation of the protective function (fault
indication). The retry generating protective functions
can be also selected.

When the automatic restart after instantaneous power
failure function is selected (Pr.57 Restart coasting time
# 9999), the restart operation is also performed after a
retry operation as well as after an instantaneous power
failure.
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Setting
Pr. Name Initial value range Description
65 . A retry-making fault can be selected. (Refer to the table on the
H300 Retry selection 0 Oto5 next page.)
Number of retries at 0 0 No retry function
fault occurrence
1to 10 Set the number of retries at a fault occurrence.
67 A fault output is not provided during the retry operation.
H301
101to 110 Set the number of retries at a fault occurrence. (The setting
value minus 100 is the number of retries.)
A fault output is provided during the retry operation.
6HB302 Retry waiting time 1s 0.1to600s Set the waiting time from a fault occurrence to a retry.
69 Retry count display 0 0 Clears the number of successful restarts made by retries.
H303 erase

Setting the Retry Function (Pr.67, Pr.68)

When the inverter protective function is operating (fault
indication), the retry function automatically cancels
(resets) the protective function after the time set in
Pr.68. The retry function then restarts the operation
from the starting frequency.

Retry operation is enabled when Pr.67 = "0". For Pr.67,
set the number of retries at activation of the protective
function.

Pr.67 setting Fault output during Retry
retry operation count
0 - No retry
function
1to 10 Not provided 1to 10
times
101to 110 Provided 1to 10
times

When retries fail consecutively more than the number
of times set in Pr.67, a retry count excess (E.RET)
occurs, resulting in an inverter retries. (Refer to the
retry failure example.)

Use Pr.68 to set the waiting time from a protective
function activation to a retry in the range of 0.1 to 600 s.

During retry operation, the during retry (Y64) signal is
ON. For the Y64 signal, set "64 (positive logic)” or "164
(negative logic)" in any of Pr.190 to Pr.196 (output
terminal function selection) to assign the function.

68

Retry count check (Pr.69)

Reading the Pr.69 value provides the cumulative
number of successful restart times made by retries.
The cumulative count in Pr.69 increases by 1 when a
retry is successful. Retry is regarded as successful
when normal operation continues without a fault for
the Pr.68 setting multiplied by four or longer (3.1 s at
the shortest). (When retry is successful, the cumulative
number of retry failures is cleared.)

Writing "0" in Pr.69 clears the cumulative count.

Retry success

Pr.68 * 4
Pr68 (Ifitisbelow 315, 3.1s s set. Pr.68 Pr.68 Pr.68
Inverter i !
output
frequency

Time T T me
Success count + First Second | Third

Sppesss count 1 rety reiry Y oty falura
Fat 1 Fault Fault | (ERET)

. occumenced  occumenca|  coourrence :

Fault signal ! ' ' 1 ON

[ (M) T [
Y64 ON Y64 ON ON ON

Retry failure example

Retry success example

Multi-Function Input Terminal
Parameters

Analog Input Selection

The functions to switch the analog input terminal
specifications, override function, forward/reverse
rotation by the input signal polarity are selectable.
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Initial .
Pr. Name value Setting range Description
The terminal 2 input specification (Oto 5V, 0
0to5, 10 to 15 Switch 1 - OFF (initial | to 10V, 0 to 20 mA) and terminal 1 input
. ! status) specification (Oto £5V, 0to £10V) are
73 Analog input 1 selectable
TO0O selection i
. Also the override and reversible operation
6,7,16,17 Switch 1 - ON settings are selectable.
0 Switch 2 - ON (initial Terminal 4 input, 4 to 20 mA
status)
267 Terminal 4 input 0
TOO01 selection 1 Terminal 4 input, 0to 5V
Switch 2 - OFF
2 Terminal 4 input, 0 to 10 V

Analog Input Specification Selection

Concerning the terminals 2 and 4 used for analog input,
the voltage input (0 to 5V, 0to 10 V) and current input
(0to 20 mA) are selectable. To change the input
specification, change the parameters (Pr.73, Pr.267)
and voltage/current input switch settings (switches 1,

2).

Woltagelcurrnt
input switch
ez
Suitoh 218
Switch 1=}

2nnE

Switch 1: Terminal 2 input
ON: Current input
OFF: Voltage input (initial status)

Switch 2: Terminal 4 input
ON: Current input (initial status)
OFF: Voltage input

for the settings is input. The incorrect settings shown in
the table below cause a failure. Other incorrect settings
result in an incorrect operation.

Setting causing a failure

Switch Operation

setting

Terminal
input

Causes an analog signal
output circuit failure in an

ON (current external device (due to

Voltage input

input) increased loads on the signal
output circuit of the external
device).
Causes an input circuit failure
OFF (voltage _ !n the inverter (due to an
input) Currentinput increased output power in the

analog signal output circuit of

The terminal 2/4 rating specifications change
depending on the voltage/current input switch settings.

e Voltage input: input resistance 10 kQ +1 kQ,
permissible maximum voltage 20 VDC

e Current input: input resistance 245 Q +5 Q,
permissible maximum current 30 mA

Correctly set Pr.73, Pr.267 and voltage/current input
switch settings so that the analog signal appropriate

RT-SVDO08B-EN

an external device).

Note: Check the voltage/current input switch number
indication before setting, because it is different
from the FR-A700 series switch number
indication.

Set the Pr.73 and voltage/current input switch settings
according to the table below. ( indicates the main
speed setting.)
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Compensation
input terminal
Terminal 2 Terminal 1 compensation
Pr.73 setting input Switch 1 input method Polarity reversible
0 Oto1l0V OFF Otox10V
1 (initial value) Oto5V OFF Oto+10V Terminal 1
2 0to 10V OFF Oto£5V ﬁgﬂ;‘g:sation
3 Oto5V OFF Oto£5V Not applied (state in which a negative
polarity frequency command signal is not
4 Oto10V OFF Oto+10V
Terminal 2 Override
5 Oto5V OFF Otox5V
6 0to 20 mA ON Otox10V
7 0to20 mA ON Otox5V
10 Oto10V OFF Oto£10V Terminal 1 Addition
11 Oto5V OFF Oto+10V compensation
12 Oto10V OFF Oto 5V
13 Oto5V OFF Otox5V
14 Oto10V OFF Otox10V
Terminal 2 Override
15 Oto5V OFF Otox5V
16 0to20mA ON Oto+10V Terminal 1 Addition
16 0to 20 mA ON 0to5V compensation

Turning the Terminal 4 input selection(AU) signal ON
sets terminal 4 to the main speed. With this setting, the
main speed setting terminal is invalidated.

Set the Pr.267 and voltage/current input switch setting
according to the table below.

Pr.267 setting Terminal 4 input Switch 2
0 (initial value) 4to 20 mA ON
1 Oto5V OFF
2 Oto10V OFF
70
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Notes:

e Toenable the terminal 4, turn the AU signal
ON.

e Set the parameters and the switch settings
so that they agree. Incorrect setting may
cause a fault, failure or malfunction.

e Terminal 1 (frequency setting auxiliary
input) is added to the terminal 2 or 4 main
speed setting signal.

e When the override setting is selected,
terminal 1 or 4 is set to the main speed
setting, and terminal 2 is set to the override
signal (0to 5V or0to 10V, and 50% to
150%). (If the main speed of terminal 1 or 4
is not input, the compensation by terminal 2
is disabled.)

e Use Pr.125 (Pr.126) (frequency setting gain)
to change the maximum output frequency at
the input of the maximum output frequency
command voltage (current). At this time, the
command voltage (current) need not be
input.

e The acceleration/deceleration time inclines
up/down to the acceleration/deceleration
reference frequency, so it is not affected by
change of Pr.73.

e When Pr.858 Terminal 4 function
assignment and Pr.868 Terminal 1 function
assignment = "4", the terminal 1 and
terminal 4 values are set to the stall
prevention operation level.

e After the voltage/current input signal is
switched with Pr.73, Pr.267, and voltage/
current input switches, be sure to let
calibration performed.

e When Pr.561 PTC thermistor protection level
+ "9999", terminal 2 does not function as an
analog frequency command.

To Run with an Analog Input Voltage

Concerning the frequency setting signal, input 0 to 5
VDC (or 0 to 10 VDC) to terminals 2 and 5. The 5V (10
V) input is the maximum output frequency.

The power supply 5V (10 V) can be input by either
using the internal power supply or preparing an
external power supply. The internal power source is 5
VDC output between terminals 10 and 5, and 10 VDC
output between terminals 10E and 5.
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S
Inverter
Forward STF
rotation Woltage/current
S ingut switch
0to 5VDC 10
Frequency 2
setting 5

Connection diagram using
terminal 2 (0 to 5 VDC)

“Inverter
STF

Wnltansrrment

SD input switch

Forward
rotation

0to 10 VDC

Frequency
setting

Connection diagram
using terminal2 (0 to 10 VDC)

Inverter
STF

Al Weoltagelcurrent
input switch

Forward
rotation

Terminal 4
input selection

0to 5VDC

Frequency
setting

Connection diagram
using terminal4 (0 to 5 VDC)

Inverter
internal Pr.73
power Frequency (terminal 2
source setting input
Terminal voltage resolution voltage)
0.030 Hz/60 0to5VDC
10 > VbC Hz input
0.015 Hz/60 0to 10VDC
10E 10VvDC Hz input

To supply the 10 VDC input to terminal 2, set "0, 2, 4,
10, 12, or 14" in Pr.73. (The initial value is0to 5 V.)

Setting "1 (0 to 5 VDC)" or "2 (0 to 10 VDC)" in Pr.267
and turning the voltage/ Connection diagram using
terminal 2 (0 to 10 VDC) current input switches OFF sets
the terminal 4 to the voltage input specification.

Turning ON the AU signal activates terminal 4 input.

Note: The wiring length of the terminal 10, 2, 5 should
be 30 m at maximum.

Running with Analog Input Current

For constant pressure or temperature control with fans,
pumps, or other devices, automatic operation is
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available by setting the regulator output signal 4 to 20
mADC to between terminals 4 and 5.

To use the terminal 4, the AU signal needs to be turned
ON.

s
Inverter
- STF

- Al Vollaga'cumend

impul swilch

Forward
rotation

4 to 20mADC

Frequency Ciﬂgﬁpt

setting equipment III,:'

Connection diagram using
terminal 4 (4 to 20mADC)

e

Inverter
Fomrd "'—.J_L.STF Voltage/cumanl
rotation I_—Q-s[: input switch
4 to 20mADC
Frequency | Curent —02

) input 5
setting equipment|— (35 Elrﬁ

Connection diagram using
terminal 2 (4 to 20mADC)

Reverse Elilll&ttdlltw Farward
rotation | ", rotation

F‘.everslnble
o
Mot reversible 145
] 1
P L(+10)
-5 0 Terminal 1 input (V)

(-10)
Compensation input characteristics
when STF is ON

Setting "6, 7, 16, or 17" in Pr.73 and turning the voltage/
current input switches ON sets terminal 2 to the current
input specification. Concerning the settings, Forward
STF Voltage/current rotation SD input switch the AU
signal does not need to be turned ON.

To Perform Forward/Reverse Rotation with
the Analog Input (Polarity Reversible
Operation)

Setting Pr.73 to a value of "10 to 17" enables the
polarity reversible operation.

Setting xinput (0 to £5 V or 0 to £10 V) to the terminal 1
allows the operation of forward/reverse rotation by the
polarity.

Application Parameters
PLC Function

The inverter can be run in accordance with a sequence
program.

In accordance with the machine specifications, a user
can set various operation patterns: inverter movements
at signal inputs, signal outputs at particular inverter
statuses, and monitor outputs, etc.

. Setting I
Pr. Name Initial value range Description
0 PLC function disabled
) . 1 The SQ signal is enabled by input from a command
414 PLC function operation 0 ) source (external input terminal/ communication).
A800 selection PLC function
5 enabled The SQ signal is enabled by input from an external
input terminal.
0 The inverter start command is enabled regardless of the operating
415 Inverter operation lock o status of the sequence program.
A801 mode setting 1 The inverter start command is enabled only while the sequence
program is running.
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Pr. Name Initial value

Setting
range

Description

416 Pre-scale function
A802 selection

Unit scale
factor

0: No function

1: 71

0 Oto5

2: 0.1

3:70.01

4:70.001

5: 70.0001

417

A803 Pre-scale setting value 1

0to 32767

Pre-scale
setting value

When the pulse train is input from terminal JOG,
the number of sampled pulses can be converted.
The result of conversion is stored to SD1236.
"Number of sampled pulses" = "input pulse value
per count cycle" * "pre-scale setting value
(Pr.417)"’

"unit scale factor (Pr.416)"

498 PLC function flash
A804 memory clear

0: Clears the flash memory
fault display (no operation
after writing while the flash
memory is in normal
operation).

9696: Clears the flash
memory (no operation
Write after writing during
flash memory fault).

0, 9696 (0 to
9999)

Other than 0 and 9696:
Outside of the setting range

Write

0: Normal display

1: The flash memory has
not been cleared because
the

PLC function is enabled.

9696: During flash memory
clearing operation or flash
memory fault

Read

1150 to
1199 User parameters

A810 to 1toUser parameters 50
A859

0 0to 65535

Desired values can be set.

Because devices D206 to D255 used by the PLC function can be
mutually accessed, the values set to Pr.1150 to Pr.1199 can be
used by the sequence program. The result of performing calculation
by a sequence program can also be monitored by Pr.1150 to

Pr.1199.

Outline of PLC Function

To enable the PLC function, set "1" or "2" in Pr.414 PLC
function operation selection. When "2" is set in Pr.414,
the sequence startup (SQ) signal from the external
input terminal is valid regardless of the setting of the
Pr.338 Communication operation command source.
(The Pr.414 setting change becomes valid after
inverter reset.)

Switch the execution key (RUN/STOP) of the sequence
program by turning the SQ signal ON/OFF. The
sequence program can be executed by turning the SQ
signal ON. To input the SQ signal, set "50" in any of
Pr.178 to Pr.189 (input terminal function selection) to
assign the function to a terminal.

When "1" is set in Pr.415 Inverter operation lock mode
setting, the inverter can be operated only when the

RT-SVDO08B-EN

sequence program is running. By changing the PLC
program status from RUN to STOP during inverter
operation, the motor decelerates to stop.

To stop the inverter operation at the STOP status of the
PLC program while performing auto operation using
SD1148 (or SM1200 to 1211) of the PLC program, set

Pr.415="1"

For reading or writing sequence programs, use FR

Configurator2 on the personal computer connected to
the inverter via RS- 485 communication or USB. (When
Pr.414 0"0", sequence programs can be read from or
written to FR Configurator2.)

Note: For the details of the PLC function, refer to the
PLC Function Programming Manual and the
Instruction Manual of FR Configurator2.
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Copying the PLC Function Project Data to
USB Memory

This function copies the PLC function project data to a
USB memory device. The PLC function project data
copied in the USB memory device can be copied to
other inverters. This function is useful in backing up the
parameter setting and for allowing multiple inverters to
operate by the same sequence programs.

ﬂmﬁ-ﬂ[?
= =

or 4 il
uso_RECE Hen 1E
” T
I %
-
Pron (EEEESD |

2

<

2

=

P E B E m Ovenwrite the inverter project data file onto the
— ‘ designated file in the USB memory device.
2 f
m Wit the designated project data file of the USB.
memory device onto a data file of the inverter.
Project data file ‘
number (displays 1
10 99, unrelated to o —»J‘
the number of files 31, F ‘_" Verify the designated project data file of the USB
saved in the USB memory device against the project data file of the

memory device) inverter

The following data can be copied by copying the
project data via USB memory.

Copy from Copy from
inverter to USB
usB memory to
Extension File type memory inverter
-QPA Parameter file | Supported Supported
.QPG Program file Supported Supported
Function
.C32 block source Supported Supported
information
Global text
.QCD comment Supported Supported
information
Project
.DAT management | Supported Not available
information
Copy .
TXT information Supported Not available

Note: If the project data of the PLC function is locked
with a password using FR Configurator 2,
copying to the USB memory device and
verification are disabled. Also if set to write-
disabled, writing to the inverter is disabled. For
the details of the PLC function, refer to the PLC
Function Programming Manual and the
Instruction Manual of FR Configurator 2.

Trace Function

The operating status of the inverter can be traced and
saved on a USB memory device.

Saved data can be monitored by FR Configurator 2, and
the status of the inverter cam be analyzed.

Initial Setting
Pr. Name value range Description
0 Without trace operation
1 Sampling start
1020 . . )
A900 Trace operation selection 0 2 Forced trigger
3 Sampling stop
4 Transfer of data to USB memory device
0 Memory mode
1021 . .
A901 Trace mode selection 0 1 Memory mode (automatic transfer)
2 Recorder mode
Set the sampling cycle.
;géé Sampling cycle > 0to09 0:0.125ms,1: 0.252ms, 2: 1 ms, 3: 2ms,
4:5ms,5:10ms, 6: 50 ms, 7: 100 ms, 8: 500 ms, 9: 1 s (Regarding
the setting value "0 and 1", the cycle varies by the control mode.)
1023 Number of analog 4 1to8 Select the number of analog channels to be sampled.
A903 channels

74

RT-SVDO008B-EN




Parameters

Initial Setting
Pr. Name value range Description
0 Manual sampling start
1024 Sampling auto start 0
A904 1 Sampling starts automatically when the power supply is turned ON or at
areset
1025 0 Fault trigger
A905
1 Analog trigger
Trigger mode selection 0 2 Digital trigger
3 Analog or digital trigger (OR logic)
4 Both analog and digital trigger (AND logic)
1026 Number of sampling Set the percentage of the pre-trigger sampling time with respect to the
: 90% 0to 100% : :
A906 before trigger overall sampling time.
1027 Analog source selection 201
A910 (1ch) 1to 3,
1028 Analog source selection 202 5to 14,
A911 (2ch)
17 to 20,
1029 Analog source selection 203
A912 (3ch) 22 to 24,
A1030 Analog source selection 204 32to 36,
A913 (4ch)
40to 42, 46,
1031 Analog source selection 205
Ad14 (5¢h) 52to 54, Select the analog data (monitor) to be sampled on each channel.
1032 Analog source selection 206 61,62, 64,
A915 (6¢ch)
67,71to 74,
1033 Analog source selection 207
A916 (7ch) 87t098,
201to 213,
1034 Analog source selection 208 2220227,
A917 8ch
(8ch) 230to 232,
235t0 238
1035 " "
A918 Analog trigger channel 1 1to8 Select the analog channel to be the trigger.
0 Sampling starts when the value of the analog monitor exceeds the value
1036 Analog trigger operation o set at the trigger level (Pr.1037)
A919 selection 1 Sampling starts when the value of the analog monitor falls below the
value set at the trigger level (Pr.1037)
Set the level at which the analog trigger turns ON.
1037 "
Analog t level
A920 nalog trigger leve 1000 600 to 1400 The trigger level is the value obtained by subtracting 1000 from the set

value.
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Initial Setting
Pr. Name value range Description
1038 Digital source selection 1
A930 (1ch)
1039 Digital source selection )
A931 (2ch)
1040 Digital source selection 3
A932 (3ch)
1041 Digital source selection 4
A933 (4ch)
1to 255 Select the digital data (I/0 signal) to be sampled on each channel.
1042 Digital source selection 5
A934 (5¢ch)
1043 Digital source selection 6
A935 (6¢ch)
1044 Digital source selection -
A936 (7ch)
1045 Digital source selection s
A937 (8ch)
1046 . . - )
A938 Digital trigger channel 1 1to8 Select the digital channel to be the trigger.
1047 Digital trigger operation 0 0 Trace starts when the signal turns ON
A939 selection 1 Trace starts when the signal turns OFF

Operation Outline

This function samples the status (analog monitor and
digital monitor) of the inverter, traces the sampling
data when a trigger (trace start condition) is generated,
and saves the resulting trace data.

When the trace function is set enabled, samplings are
collected and the inverter goes into the pre-trigger
status.

In the pre-trigger status, samples are collected, and the
trigger standby status is entered when sufficient
samples for the number of pre-trigger samples have
been collected.

When the trigger is generated in the trigger standby
status, the trace is started and the trace data is saved.

If the: data is short for the pre-trigger sampling,

the inverter goes into the pre-trigger state.
Pre-trigger sampling number
|

Sampling data ! ’

Sampling start
I

0% 0%
Once the enough data is collected for trigger sampling,
Data i the period the inverter goes into the trigger-ready state.
is discarded
Sampling start Pre-trigger sampling number
I ) |
Sampling data | ‘
0% 0% 100%
At trigger generation, samples equivalent to the 100%
Data in the period predtiggec sampling number are collected and saved
is discarded.
Sampling start Trace start Atrigger occurs  Trace completed
1 | I )
Sampling data W ’], .
0% 9% 100%

Selection of Trace Mode (Pr.1021)

Select how to save the trace data which results from
sampling the inverter status.
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There are two trace data save methods, memory mode
and recorder mode.

Pr.1021
setting

Mode

Description

0

Memory mode

Memory mode
(automatic
transfer)

In this mode, trace data is saved
sequentially to internal RAM on
the inverter.

If automatic transfer is set, the
trace data in internal RAM is
transferred to USB memory
device when the trigger is being
generated.

Data can be transferred to a USB
memory device as long as data is
held in internal RAM.

Trace data in internal RAM is
cleared when the power supply is
turned OFF or when the inverter is
reset.

Recorder
mode

In this mode, trace data is saved
directly to USB memory device.

Sampling data is fixed at eight
analog channels and eight digital
channels.

The sampling cycle in this mode is
longer than in the memory mode.
(1 msorlonger)

RT-SVDO008B-EN



Parameters

Notes:

e When the trace function is used in the
recorder mode, use a USB memory device
having at least 1 GB of free space.

e Data transferred to USB is saved in the
"TRC" folder under the "FR_INV" folder.

e Upto 99 sets of trace data can be saved in
the USB memory device. When data transfer
to USB memory device reaches 99 sets of
trace data, data is successively overwritten
starting with the older data.

Setting of Sampling Cycle (interval) and
Number of Sampling Channels

Set the sampling cycle (interval). The shortest cycle in
the recorder mode is 1 ms. When the recorder mode is
set, sampling is performed at a sampling cycle of 1 ms
even if "0, 1" is set to Pr.1022 Sampling cycle.

When the memory mode is set, the number of analog
channels to sample can be set in the Pr.1023 Number of
analog channels. Start setting from the smaller channel
number. Up to eight channels can be set. The sampling
time becomes shorter the more channels are set. The
number of channels is always 8 when the recorder
mode is used or when digital channels are used.

The sampling time differs according to the sampling
cycle and number of sampling channels.

Memory mode sampling time
Number of
channels Minimum (Pr.1022 Maximum
="0") (Pr.1022 ="9")
1 213 ms 1704 s
2 160 ms 1280s
3 128 ms 1024 s
4 106.5ms 852s
5 91.8 ms 728 s
6 80.0 ms 640 s
7 71.8 ms 568 s
8 60 ms 512s

Analog Source (monitored item) Selection

Select the analog sources (monitored items) to be set
to Pr.1027 to Pr.1034 from the table below.

Setting Monitored Minus sign T:-;?,ge?r
i (a) i (b)
value item display criterion(©

Output

1 frequency (d)
/speed

2 Output current

3 Output voltage

RT-SVDO08B-EN

- - . Tri r
Setting Monitored Minus sign Ie?l?af
i (a) i (b) .
value item display criterion(©
Frequency
5 setting value/
speed setting
6 Running speed
7 Motor torque
8 Converter
output voltage
Regenerative
9E brake duty
Electronic
10 thermal O/L
relay load factor
11 Output current
peak value
Converter
12 output voltage
peak value
13 Input power
14 Output power
17 Load meter
Motor excitation
18
current
19 Position pulse 65535
Cumulative
20 energization 65535
time
22 Orientation 65535
status
Actual
23 operation time 65535
24 Motor load
factor
32 Torque
command
33 Torque current
command
34 Motor output
35 Feedback pulse 65535
Torque monitor
(power driving/
36 regenerative 0
driving polarity
switching)
40 PLC funct?on 0
user monitor 1
41 PLC funct!on 0
user monitor 2
42 PLC function 0

user monitor 3
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. - - Tri r
Setting Monitored Minus sign Ie?l?ale
i i b
value item(a) display(b) criterion(©
Motor
46 temperature 0
52 PID set point
53 PID measured
value
54 PID deviation 0
61 Motor thermal
load factor
Cumulative
pulse overflow
times
(control
74 terminal option) 0
Remote output
87 value 1 0
Remote output
88 value 2 0
89 Remote output 0
value 3
90 Remote output 0
value 4
PID
91 manipulated 0
variable
Second PID set
92 point
93 Second PID
measured value
94 Second PID 0
deviation
Second PID
95 measured value
2
Second PID
96 manipulated 0
variable
97 Dancer main
speed setting
Control circuit
98 temperature 0
*Qutput
201 frequency Pr.84
*U Phase ND rated
202 Output Current 0 current
*V Phase ND rated
203 Output Current 0 current
*W Phase ND rated
204 Output Current 0 current
*Converter
205 Output Voltage 400 Vv/800V
78

Setting Monitored Minus sign T:';g‘;lzler
i (a) i (b)
value item display criterion(©

*Qutput

206 Current (all ND ratted
three phases) curren

207 *Excitation ND rated
Current(A) current

508 *Torque ND rated
Current(A) current

209 Terminal 2 100%

210 Terminal 4 100%

211 Terminal 1 0 100%
*Excitation

212 Current (%) 0 100%
*Torque

213 Current (%) 0 100%
Position

222 command 65535
Position

223 command 0 65535
(upper digits)

224 Current position 65535
Current position

225 (upper digits) 0 65535

226 Droop pulse 65535

227 Droop pulse 0 65535
(upper digits)
*QOutput

230 Frequency 0 Pr.84
(signed)

231 *Motor Speed 0 ()
*Speed

()

232 Command 0
B3

235 Torque 0 100%
Command

236 *Motor Torque 0 100%
*Excitation

237 Current 0 100%
Command
*Torque

238 Current 0 100%
Command
Inverter

62 thermal load
factor

64 PT(_Z thermistor Pr.561
resistance

67 PID measured
value 2
Cumulative

71 pulse 0
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Setting Monitored Minus sign T:'lggler Setrlng Signal Remarks
value item() display(b) . ev_e P Ll
criterion(c)
21 X0
Cumulative
72 pulse overflow 0 22 X1
times 23 X2
Cumulative 24 X3
73 pulse (control 0
terminal option) 25 X4
(@) "*"shows a monitored item with a high-speed sampling cycle. 26 X5
() "0" shows that the display with a minus sign is available.
(©) Indicates a criterion at 100% when the analog trigger is set. 27 X6
(d) Refer to Terminal FM, CA, AM Full-scale value
(&) Monitoring is available only for standard models 28 X7

For the details of the signals,
29 X8 refer to the Instruction
Manual of FR-A8AX (option).

(f  Rated motor frequency x 120 / number of motor poles

Digital Source (monitored item) Selection 30 X9
Select the digital sources (input/output signals) to be 31 X10
set to Pr.1038 to Pr.1045 from the table below. When a 32 X11
value other than the below, 0 (OFF) is applied for
display. 33 X12
34 X13
Setting Signal
value name Remarks 35 X14
0 — — 36 X15
1 STF 37 DY
2 STR 101 RUN
3 AU 102 SuU
4 RT 103 IPF
5 RL 104 oL —
6 RM 105 FU
7 RH - 106 ABC1
8 10G 107 ABC2
9 MRS 121 DOO0
10 STP (STOP) 122 DO1
123 DO2
11 RES For the details of the signals,
12 cs 124 DO3 refer to the Instruction
Manual of FR-A8AY (option).
125 DO4
126 DO5
127 DO6
128 RA1

For the details of the signals,
129 RA2 refer to the Instruction
Manual of FR-A8AR (option).

130 RA3

Trigger Setting (Pr.1025, Pr.1035 to Pr.1037,
Pr.1046, Pr.1047)

Set the trigger generating conditions and trigger target
channels.
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Selection of
P- trigger
r.1025 Trigger generating target
setting conditions channel
Trace starts when inverter enters
0 an fault status (protective function | —
activated)
Trace starts when analog monitor
1 satisfies trigger conditions Pr.1035
Trace starts when digital monitor
2 satisfies trigger conditions Pr.1046
Trace starts when either of analog Pr1035
3 or digital monitor satisfies trigger Pr. 1046’
conditions (OR) r
Trace starts when both of analog or Pr1035
4 digital monitor satisfies trigger Pr.1046’
conditions (AND) r-

Trigger
Pr.1036 generation Trigger level
setting conditions setting

Sampling starts when
the analog data
targeted for the
trigger exceeds the
value specified at the

trigger level

Sampling starts when
the analog data

Set the trigger level
by Pr.1037 (-400% to
400%)*1

targeted for the
1 trigger has fallen
below the value
specified at the

trigger level
Pr.1047
setting Trigger generation conditions
0 Trace starts when the digital data targeted for
the trigger turns ON
1 Trace starts when the digital data targeted for

the trigger turns OFF

Start Sampling and Copying of Data
(Pr.1020, Pr.1024)

Set the trace operation. The trace operation is set by
one of two ways, by setting Pr.1020 Trace operation
selection and by setting in the trace mode on the
operation panel.

When "1" is set in Pr.1020, sampling is started.

When "2" is set in Pr.1020, a trigger is regarded as
having been generated (for instance, a forced trigger),
sampling is stopped and the trace is started.

When "3" is set in Pr.1020, sampling is stopped.

When "4" is set in Pr.1020, the trace data in internal
RAM is transferred to a USB memory device. (Trace
data cannot be transferred during sampling.)
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To automatically start sampling when the power
supply is turned ON or at a recovery after an inverter
reset, set "1" to Pr.1024 Sampling auto start.

Pr.1020 Setting by trace Operation
setting mode
0 Sampling standby
[ .
L
1 Sampling start
[I=r]
s
2 Forced trigger

(sampling stop)

Sampling stop

4 Data transmission

Note: Trace operation can also be set in the trace mode on the
operation panel.

Monitor mode No function Sampling stop

i I
) M
E3 .']_!/ 1 __}

Parameter safting mode Sampling start Data transmission
] = i 7 e
i L) )] e P
= ) 5 L/

o

2 [
[
7 —— J‘/)
L i
Funcion mode Trace method Forced trigger (Sampling stop)
C i . Iei=Ts o |l T -
N, L, L gt A ] !

Selection of Trace Operation by Input
Terminal (TRG signal, TRC signal)

Trace operation can be selected by signal inputs.

A forced trigger can be applied when the Trace trigger
input (TRG) signal is ON.

Sampling is started and stopped by the Trace sampling
start/end (TRC) signal turning ON and OFF,
respectively.

To input the TRG signal, set "46" in any of Pr.178 to
Pr.189 (input terminal function selection), and to input
the TRC signal, set "47" to assign the function to a
terminal.

Note: Changing the terminal assignment using Pr.178
to Pr.189 (input terminal function selection) may
affect the other functions. Set parameters after
confirming the function of each terminal.

Monitoring the Trace Status

The trace status can be monitored on the operation
panel by setting "38" in Pr.52 Operation panel main
monitor selection, Pr.774 to Pr.776 (Operation panel
monitor selection), or Pr.992 Operation panel setting
dial push monitor selection.
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Indicates internal RAM state.

Indicates USE memaory acocess state.

1000s place 1= place
Indicates trace operation.
100s place 10s place

Indicates trigger state.

Trace status

Monitor
value 1000s place 100s place 10s place 1s place
(Oa)or no display gzpt/lrace data in intemal USB memory not accessed Trigger not detected Trace stopped
1 Trace data in internal RAM USB memory being accessed | Trigger detected Trace operation
2 — USB memory transfer error — —
3 — USB buffer overrun — —

(a)

The "0(s)" to the left of the leftmost non-zero digit is(are) not shown in the monitor display.
For example, if no trace data is in internal RAM, the USB memory is not accessed, no trigger is detected, and the trace operation is performed, "1" appears

(not "0001").

When copying the traced data to a USB memory
device, the operating status of the USB host can be
checked with the inverter LED.

LED status Operating Status

OFF No USB connection.

ON The communication is established between
the inverter and the USB device.

Flickering Traced data is being transmitted. (In the

rapidly memory mode, transmission command is
being issued. In the recorder mode, sampling
is being performed.)

Flickering Error in the USB connection.

slowly

RS-485 Terminal Layout

Terminating resistor switch
Initially-set to "OPEN".
Set only the terminating resistor switch of

During trace operation, the trace status signal (Y40) can
be output. To use the Y40 signal, set "40 (positive logic)
or 140 (negative logic)" in any of Pr.190 to Pr.196
(output terminal function selection) to assign the
function to the output terminal.

Note: Changing the terminal assignment using Pr.190
to Pr.196 (output terminal function selection)
may affect the other functions. Set parameters
after confirming the function of each terminal.

Operation via Communication

and its Settings

Wiring and Configuration of RS-485

RT-SVDO08B-EN
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the remotest inverter to the "1000" position.

P35 SG SDAT SDBE1 RDA1 RDB1
(WCC)  [BND) (TED1+) (THD1) (REDH+) (RO

P55 SG SDA2? SDBE2 RDA2 RDB2
(VOC)  (GND) (TXD2+) (TXDR (RADZ+) [RADZ.

CC GND  +TXD - + RXD -

CC GND  +TXD - + RXD -

Terminals
Name Description
RDA1 .
(RXD14) Inverter receive +
{:}?g:_) Inverter receive -
RDAZ Inverter receive +
(RXD2+) (for branch)
RDB2 Inverter receive -
(RXD2-) (for branch)
SDA1
(TXD1+) Inverter send +
(‘?)?E.E‘ﬂ!'l'l-] Inverter send -
sSDAZ Inwerter send +
(THDZ2+) (for branch)
SDB2 Inverter send -
(TXD2-) (for branch)
P5S 5V
(VCC) Permissible load current 100 mA
5G Earthing (grounding)
(GND) (connected to terminal SD)
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Connection of RS-485 Terminals and Wires Notes:
The size of RS-485 terminal block is the same as the e To avoid malfunction, keep the RS-485
control circuit terminal block. terminal wires away from the control circuit

board.

e When the FR-A820-01250(22K) or lower, or
the FR-A840-00620(22K) or lower is used
with a plug-in option, lead the wires through
the hole on the side face of the front cover
for wiring of the RS-485 terminals.

e When the FR-A820-01540(30K) of higher, or
the FR-A840-00770(30K) or higher is used
with a plug-in option, lead the wires on the
left side of the plug-in option for wiring of
the RS-485 terminals.

System Configuration of RS-485 Terminals

» Computer and inverter connection (1:1)

Computer Computer
Inverter I:l Inverter
I: RS-485 RS-485
RS-485 terminals Maximum | [ferminals
interface/ B RSb-I232C - } 15m B«
terminals cable @
Twisted pair cable Twisted pair cable

=3at the terminating resistor switch to the "1000" position.

« Combination of computer and multiple inverters (1:n)

Computer Station 0 Station 1 Station n
Inverter Inverter Invertar
l: R5-485 RS-485 RS-485
RS-485 tarminals terminals | |===== tarminals
interface terminals H . H . E .
i i ]
""" +Sat only the terminating resistor switch of the
Twisted pair cabla remotest inverter to the *10002" position.
Computer Station 0 Station 1 Station n
RS-232C Inverter Inverter Inwerter
converter RS-485 RS485 || RS-485
RS-232C :u‘;r)n“mum terminals terminals terminals
cable "B " A -
Canvertar

""" +Sot only the terminating resistor switch of the

Twisted pair cable remotest inverter to the *100L2" position.
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How to Wire RS-485 Terminals

= 1 inverter and 1 computer with RS-485 terminals

Computer

o b XX

RDB

. XX

soB

RSA ———- l

L]
RSe o | =k
1ol

st BEB3

CsSB - a2gs

5G SG

FG

= Multiple inverters and 1 computer with RS-485 terminals
Computer
RDA [ .
RDBE 1—f\ui KD\{ >< ><
SDA —
coe XX l
RSA  |---1 RN v l ¥ l v l
RSB - | g PPee e '!ul! %’3
1 >.,I - - P -
CSA ‘..:-.' oy T Dy hatin K Bl g ———
H M < 00 <f 0 < <L M o< @@ o < @

cse et 8535 8288 CEEER-EEE CEEE
56 5G sSG SG sSG SG
FG Station O Station 1 Station n

To computer ground {

To compufer receive {

Make connection in accordance with the Instruction Manual of the computer to be usad with.
Fully chack the tarminal numbers of the computer since they wary with tha model.
For the inverter farthest from the computer, set the terminating resistor swilch to ON (100 2 sida).

‘::HCUUICDIIE.U:I

To computer send {“

Two-Wire Type Connection

If the computer is 2-wire type, a connection from the
inverter can be changed to 2-wire type by passing

wires across 5 reception terminals and transmission
terminals of the RS-485 terminals.

Computer

Transmission ;,@

enable

s -\/
Reception J
enable

RT-SVDO08B-EN

Inverter
TXD+

RXD+

Pass a wire ~

— ) .,
TXD- o:]
Lo X
RXD- p
SG

* For branching, connect the wires as shown below.
VCC TXD RXD

WCC TXD RXD

}
¥

To receiving terminal
of the next inverter

To sending terminal
of the next inverter

To next inverter
To earth (ground)
terminal

Note: A program should be created so that
transmission is disabled (receiving state) when
the computer is not sending and reception is
disabled (sending state) during sending to
prevent the computer from receiving its own

da

ta.

USB Device Communication

The inverter can be connected simply to a personal
computer by a USB cable,
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Initial Setting
Pr. Name value range Description
547() N040 USB. communication 0 0to 31 Inverter station number specification
station number
0 USB communication is possible, however the inverter will trip (E.USB)
when the mode changes to the PU operation mode.
N Set the communication check time interval.
sponosr | UBEmmInCten | ses | 0110
999.8s If a no-communication state persists for longer than the permissible
time, the inverter will trip (E.USB).
9999 No communication check

(@ Changed setting value becomes valid at power ON or the inverter reset.

USB Communication Specifications

Interf Conforms to USB1.1 (USB2.0 full
nterface speed)

Transmission speed 12 Mbps

Wiring length Maximum 5 m

Connector USB mini B connector (receptacle)
Power supply Self-powered

E‘;gf;mme”ded U= MR-J3USBCBL3M (cable length 3 m)

USE cable USE connector
2] @

At the initial setting (Pr.551 PU mode operation
command source selection = "9999"), communication
with personal computer can be made in the PU
operation mode simply by connecting a USB cable. To
fix the command source to the USB connector in the
PU operation mode, set "3" to Pr.551.

Parameter setting and monitoring can be performed by
FR Configurator2. For details, refer to the Instruction
Manual of FR Configurator2.
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Copying and Verifying
Parameters on the Operation

Panel

Pr.CPY setting
value Description

Initial display

Copy the source parameters to the
operation panel.

Write the parameters copied to the

2.WR operation panel to the destination inverter.
3.VFY Verify parameters in the inverter and
) operation panel. (Refer to page 655.)
Notes:

When the destination inverter is other than
the FR-A800 series or when parameter copy
is attempted after the parameter copy
reading was stopped, "model error (rE4)”
appears.

When the power is turned OFF or an
operation panel is disconnected, etc. during
parameter copy writing, write again or check
the setting values by parameter verification.

When parameters are copied from a
different-capacity inverter, there are
parameters with different initial values
depending on the inverter capacity, so the
setting values of some parameters will be
automatically changed. After performing a
parameter copy from a different-capacity
inverter, check all the parameter settings.

During password lock, parameter copy and
parameter verification cannot be performed.

If parameters are copied from an older
inverter to a newer inverter that has
additional parameters, out-of-range setting
values may be written in some parameters.
In that case, those parameters operate as if
they were set to their initial values.
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Parameter Copy

Inverter parameter settings can be copied to other
inverters.

Reading the Parameter Settings of the
Inverter to the Operation Panel

1. Connect the operation panel to the source inverter.
2. Parameter setting mode.

Press MODE to choose the parameter setting mode.
(The parameter number read previously appears.)

3. Selecting the parameter number.

Turn the dial to “PrCPY"” (parameter copy), and
press SET. “0— — —" appears.

4. Reading to operation panel.

Turn the dial to change the set value to “I.Rd”.
Press SET to start reading of the inverter parameter
settings by the operation panel. (it takes about 30
seconds to read all the settings. During reading, “I.
Rd” flickers.)

5. End reading.

“I.Rd” and “PrCPY"” flicker alternately after settings
are read.

Note: “rE1” appears...Why?
Parameter read error. Perform the operation
from step 3 again.

Copying Parameter Settings read to the
Operation Panel to the Inverter

1. Connect the operation panel to the destination
inverter.

2. Parameter setting mode.

Press MODE to choose the parameter setting mode.
(The parameter number read previously appears.)

3. Selecting the parameter number.

Turn the dial to “Pr.CPY” (parameter copy), and
press SET.

“0.— — —" appears.
4. Selecting parameter copy.

Turn the dial to change the setting value to “2.WR"”
and press SET.

“2. ALL" appears.
5. Copying to the inverter.

Press SET to start copying to the inverter. (It takes
about 60 seconds to copy all the settings. During
copying, the selected parameter group flickers.)

Perform this step while the inverter is stopped.
(Parameter settings cannot be copied during
operation.)

6. Ending copying
“2.WR"” and “Pr.CPY" flicker alternately after
copying ends.
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7. When parameters are written to the destination
inverter, reset the inverter before operation by, for
example, turning the power supply OFF.

Notes:

e “rE2” appears...Why? Parameter write error.
Perform the operation from step 3 again.

e “CP” and “0.00” are displayed alternately.

Appears when parameter copy is
performed between inverters FR-A820-
03160(55K) or lower or inverters FR-
A820-

03160(55K) or lower and inverters FR-
A820-03800(75K) or higher or FR-A840-
02160(75K) or higher.

When CP and 0.00 flicker alternately, set
the Pr.989 Parameter copy alarm release
as shown below (initial value).

Pr.989

setting Operation

Cancels the alarm of FR-A820-
10 03160(55K) or lower and FR-
A840-01800(55K) or lower.

Cancels the alarm of FR-A820-
100 03800(75K) or higher and FR-
A840-02160(75K) or higher.

After setting Pr.989, perform setting of
Pr.9, Pr.30, Pr.51, Pr.56, Pr.57, Pr.61,
Pr.70, Pr.72, Pr.80, Pr.82, Pr.90 to
Pr.94, Pr.453, Pr.455, Pr.458 to Pr.462,
Pr.557, Pr.859, Pr.860, and Pr.893
again.

Parameter Verification

Whether the parameter settings of inverters are the
same or not can be checked.

1. Copy the parameter settings of the verification
source inverter to operation panel.

2. Move the operation panel to the inverter to be
verified.

3. Turning ON the power of the inverter.
The monitor display turns ON.
4. Parameter setting mode.

Press MODE to choose the parameter setting
mode. (The parameter number read previously
appears.)

5. Selecting the parameter number.

Turn the dial to “Pr.CPY" (parameter copy) and
press SET.

“0.— — —" appears.

6. Parameter verification.
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Turn the dial to change setting value “3.vFY”
(parameter copy verification mode.)

Press SET Verification of the parameter settings
copied to the operation panel and the parameter
settings of the verification destination inverter is
started. (It takes about 60 seconds to verify all the
settings. During verification, “3.VFY” flickers.)

e Ifthere are different parameters, the different
number and “rE3” flicker.

e To continue verification, press SET.

e “Pr.CPY” and “3.VFY” flicker alternately after
verification ends.

Note: “rE3” flickers...Why?

The set frequency may be incorrect. To continue

verification, press SET.

Monitor mods Parameater setting mode

Function mode

Copying and Verifying
Parameters using USB Memory
Inverter parameter settings can be copied to USB
memory.

Parameter setting data copied to USB memory can be
copied to other inverters or verified to see if they differ
from the parameter settings of other inverters.

Parameter settings can also be imported to a personal
computer and edited in FR Configurator 2.

Changes in USB Memory Copy
Operation States

Insert the USB memory in the inverter. The USB
memory mode is displayed and USB memory
operations are possible.

Fauls history mods

-ﬁﬁl_ﬂ?

oy |

ol

[

A [USB memory mode| [}

USb-RAEEAS_1Em B
T=J

R

m
T
I B
[}
]
E

-3

m
0
0
O

ESC

3

L

G

£

n
r
n

l"l
(.
mm
W

Parameter setting
file number saved in
the USB memory
device

(up to 99)

10---
b
Pd |

Copy the parameter setting
from the inverter to the USB
memaory device.

Overwnte the inverter parameter seting onto the
designated file in the USB memory device.

Write the designated
parametar setling file of

S ALL

the USB memory device
to a parameter file of the
inverter.

Verify the designated
parametar setling file of
the USB memory device
against the parameter file
aof the inverter.

3 ALL
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Notes:

e When parameter settings are copied to USB
memory without specifying a parameter
setting file number in USB memory,
numbers are automatically assigned.

e Upto 99 files can be saved on USB memory.
When the USB memory device already has
99 files, attempting copying of another file
to the USB memory device causes the file
quantity error (rE7).

e Refer to the FR Configurator 2 instruction
manual for details on importing files to FR
Configurator 2.

e During password lock, parameter copy and
parameter verification cannot be performed.

Procedure for Copying Parameters to
USB Memory

1.

Insert the USB memory into the copy source
inverter.

USB memory mode.
Press MODE to change to the USB memory mode.

Press SET three times to display “CP— — —" (file
selection screen) and press SET. (To overwrite files
on the USB memory, display the file selection
screen, turn the dial to select the file number. and
press SET.

Turn the dial to change to “i.Rd”. Press SET to copy
the parameter settings at the copy source to USB
memory. (it takes about 15 seconds to copy all the
settings. During copy, “1.Rd” flickers.)

“I.Rd” and “file number when the parameter file
was copied to USB memory?” flicker after copying
ends.

Procedure for Copying Parameters from
USB Memory to Inverter

1.

Insert the USB memory into the destination
inverter.

USB memory mode.
Press MODE to change to the USB memory mode.
Displaying the file selection screen.

Press SET three times to display “CP — — —" (file
selection screen.)

Selecting the file number.

Turn the dial to select the file number to copy to the
inverter, press SET.

Turn the dial to display “2.WR"” and press SET.
“2.ALL" appears.
Writing to the inverter.

Press SET to write the parameters copied to the
USB memory to the destination inverter. (It takes
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about 15 seconds to copy all the settings. During
copying, “2.ALL" flickers.)

“2.ALL" and “copied file number” flicker after
copying ends.

Perform this step wile the inverter is stopped.

When parameters are written to the destination
inverter, reset the inverter before operation by, for
example, turning the power

supply OFF.

Notes:

e “rE1” or “rE2” appears... Why?

A fault occurred on USB memory. Check
the USB memory connection, then retry.

e “CP” and “0.00” are displayed alternately.

e Appears when parameter copy is performed
between inverters FR-A820-03160(55K) or
lower or inverters FR-A840- 01800(55K) or
lower and inverters FR-A820-03800(75K) or
higher or FR-A840-02160(75K) or higher.

e When "CP" and "0.00" flicker alternately, set
the Pr.989 Parameter copy alarm release as
shown below (initial value).

Pr.989 Operation
setting
10 Cancels the alarm of FR-A820-03160

(55K) or lower and FR-A840-01800
(55K) or lower.

100 Cancels the alarm of FR-A820-03800
(75K) or higher and FR-A840-02160
(75K) or higher.

After setting Pr.989, perform setting of
Pr.9, Pr.30, Pr.51, Pr.56, Pr.57, Pr.61,
Pr.70, Pr.72, Pr.80, Pr.82, Pr.90 to Pr.94,
Pr.453, Pr.455, Pr.458 to Pr.462, Pr.557,
Pr.859, Pr.860, and Pr.893 again.

e When the destination inverter is other than
the FR-A800 series or when parameter copy
is attempted after the parameter copy
reading was stopped, "model error “(rE4)”
appears.

e When the power is turned OFF or an
operation panel is disconnected, etc. during
parameter copy writing, write again or check
the setting values by parameter verification.

e When parameters are copied from a
different-capacity inverter, there are
parameters with different initial values
depending on the inverter capacity, so the
setting values of some parameters will be
automatically changed. After performing a
parameter copy from a different-capacity
inverter, check all the parameter settings.
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Procedure for Verifying Parameters in
USB Memory

1.

Copy the parameter settings of the verification
source inverter to USB memory

Move the USB memory to the inverter to be
verified.

Turning ON the power of the inverter.

The monitor display turns ON.

USB memory mode.

Press MODE to change the USB memory mode.
Displaying the file selection screen.

press SET three times to display “CP — — —" (file
selection screen.)

Selecting the file number.

Turn the dial to select the file number to be verified,
and press SET.

Press SET. Verification of the parameter settings
copied to the USB memory and the parameter
settings of the verification destination inverter is
started. (It takes about 15 seconds to verify all the
settings. During verification, "3. ALL" flickers.)

e Ifthere are different parameters, the different
parameter number and " rE3” flicker.

e To continue verification, press SET.

“Verified file number” and "3.ALL" flicker after
verification ends.

Note: “re3” flickers...Why?

The set frequency may be incorrect. To continue
verification, press SET.

Checking Parameters Changed
from their Initial Values (initial
value change list)

Parameters changed from their initial values can be
displayed.
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Turning ON the power of the inverter.
The monitor display turns ON.
Parameter setting mode.

Press MODE to choose the parameter setting
mode. (The parameter number read previously
appears.)

Selecting the parameter number.

Turn the dial to “PrCHG" (initial value change list),
and press SET.

“P.— — —" appears.
Checking the initial value change list.

Turn the dial. The numbers that have been changed
from their initial value appear in order.

If SET is pressed with parameters that have been
changed, the parameter settings can be changed as
they are. (Parameter numbers are no longer
displayed in the list when they are returned to their
initial values.)

Other changed parameters appear by turning the
dial.

“P — — —" isreturned to when the last changed
parameter is displayed.

Notes:

e The calibration parameters (CO (Pr.900) to
C7 (Pr.905), C42 (Pr.934) to C45 (Pr.935)) are
not displayed even when these are changed
from the initial settings.

e Only the simple mode parameters are
displayed when the simple mode is set
(Pr.160 = "9999").

e Only user groups are displayed when user
groups are set (Pr.160 = "1").

e Pr.160 is displayed independently of
whether the setting value is changed or not.

e Parameter setting using the initial value
change list is also possible.
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Protective Functions

Inverter Fault and Alarm
Indications

When a problem arises with the inverter, it be
diagnosed with the instructions outlined in this section.
If the problem cannot be solved by the manufacturing
product support team and instructions outline in this
section, please contact the inverter manufacturer
directly at 1-800-950-7781. Hours of operation: 8 AM to
6 PM CST Monday through Friday (except US
holidays). Priority access code for Trane: 7052350.

For inverter replacement, contact Trane's after market
parts office.

When the inverter detects a fault, depending on the
nature of the fault, the operation panel displays an
error message or warning, or a protective function
activates to trip the inverter.

Item Description

Opening the magnetic contactor (MC) provided
on the input side of the inverter at a fault
occurrence shuts off the control power to the
inverter, therefore, the fault output will not be
retained.

Fault output
signal

Fault or alarm When a protective function activates, the

indication operation panel displays a fault indication.
Operation While a protective function is activated, the
restart inverter output is kept shutoff. Reset the
method inverter to restart the operation.

When any fault occurs, take an appropriate corrective
action, then reset the inverter, and resume the
operation. Restarting the operation without a reset may
break or damage the inverter.

When a protective function activates, note the
following points.

Inverter fault or alarm indications are categorized as
below.

Dls_played Description
item
Error A message regarding an operational fault and
setting fault by the operation panel and the
message

parameter unit. The inverter does not trip.

The inverter does not trip even when a
Warning warning. However, failure to take appropriate
measures will lead to a fault.

The inverter does not trip. An Alarm (LF) signal

Alarm can also be output with a parameter setting.

A protective function activates to trip the

Fault inverter and output a Fault (ALM) signal.
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Note: The past eight faults can be displayed on the
operation panel. (Faults history)

Reset Method for the Protective
Functions

Reset the inverter by performing any of the following
operations. Note that the accumulated heat value of the
electronic thermal relay function and the number of
retries are cleared (erased) by resetting the inverter.
The inverter recovers about 1 s after the reset is
released.

e Onthe operation panel, press STOP/RESET to reset
the inverter.

(This may only be performed when a fault
occurs.)

e Switch the power OFF once, then switch it ON
again.
un

OFF

e  Turn ON the reset signal (RES) for 0.1 s or more. (If
the RES signal is kept ON, "Err" appears (flickers) to
indicate that the inverter is in a reset status.)

Inverter

- T T
RES I
sD

- —

Note: OFF status of the start signal must be confirmed
before resetting the inverter fault. Resetting an
inverter fault with the start signal ON restarts the
motor suddenly.

Check and Clear of the Faults
History

The operation panel stores the fault indications which
appears when a protective function is activated to
display the fault record for the past eight faults. (Faults
history)
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Check for the Faults History

Monitor modse Parameter setting mode Function mode

| ODDOESRED & ' F 2F LINC.
# };I = |
ST I =

A  Faults history mode [

[Operation for displaying faults history]
Eight past faults can be displayed with the setting dial.

{The latest fault is ended by ".")

& Ouiput frequency e » Output currant =1 &
L
| l :J:’“
i “ s
Flickeri )
. o na L
Faults history1
|
E. MHM
I ey
» Time o = Output voltage
SET ]
' \ 8

Flickering Flickering

#
Cumulative
I 5 '
e

;
:Iu Press the
e ? satting dial.

Faults history number

s - energization time =2 .
. ) . “ N N By L] . . .

Faults history2 Faults history number Flickering Flickering

E_rHifEeso | -

- . . SET SET
g First fault in past | J
d Press the “Ix_j L—f
safting dial.
L nJ . Month P - Yaar

3~ f ¢ — "
b4
SET
o A
_ﬂ ’E?:’)E- T Picemng [ " Flickering ;

When there is no faults Seventh fault in past
history, "EQ" is displayed.  Press the
safting dial.

=] ‘When an overcurrant tip occurs by an instantaneous overcurrant, the monitored current valus saved in the faults history may be lower than the
actual current that has flowed.
*2  Tha cumulative energization tima and actual operation time are accumulated fram 0 o 65535 hours, then cleared, and accumulated again from

0.
Faults History Clearing Procedure 3. Selecting the parameter number.
Important: Set Err.CL Fault history clear = "1" to clear Turn the dial until Err.CL (faults history clear)
the faults history. appears. Press SET to read the present set value.

1. Turning ON the power of the inverter. 0" (initial value) appears.

The monitor display turns ON. 4. Faults history clear.

Turn the dial to change the set value to “1”. Press
SET to start clear.

“1” and “Err.CL" flicker alternately after
parameters are cleared.

2. Parameter setting mode.

Press MODE to choose the parameter setting
mode. (The parameter number read previously

appears.)
e Turn the dial to read another parameter.
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e Press SET to show the setting again.

e Press SET twice to show the next parameter.

List of Fault Displays

If the displayed message does not correspond to any of
the following or if you have any other problem, please

contact your sales representative.

Error Message

A message regarding operational fault and setting fault

by the operation panel and the parameter unit is
displayed. The inverter does not trip.

Operation
panel
indication Name
HP3 Home position return parameter setting
error
Ev 24 V external power supply operation
Alarm

The inverter does not trip. An Alarm (LF) signal can
also be output with a parameter setting.

Operation
panel
indication Name
FN Fan alarm
FN2 Internal fan alarm
Fault

A protective function trips the inverter and outputs a
Fault (ALM) signal.

The data code is used for checking the fault detail via

communication or with Pr.997 Fault initiation.

Operation
panel Name
indication
E———— Faults history
HoOLd Operation panel lock
LocCd Password locked
Erl to
Er4 Parameter write error
Er8
rE1 to Er4
Eré Copy operation error
RE8
Err. Error
Warning

The inverter does not trip even when a warning is
displayed. However, failure to take appropriate
measures will lead to a fault.

Operation
panel

indication Name
oL Stall prevention (overcurrent)
oL Stall prevention (overvoltage)
Rb Regenerative brake pre-alarm
rH Electronic thermal relay function pre-alarm
PS PU stop
SL Speed limit indication
CP Parameter copy
SA Safety stop
Mr1itoMr3 Maintenance signal output
UF USB host error
HP1 Home position return setting error
HP 2 Home position return uncompleted
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Operation

panel Data

indication Name code
Overcurrent trip during 16

E.0C1 acceleration (H10)
Overcurrent trip during constant 17

E.O0C2 speed (H11)
Overcurrent trip during 18

E.OC3 deceleration or stop (H12)
E.OV 1 Regenerative overvoltage trip 32

- during acceleration (H20)
E.OV 2 Regenerative overvoltage trip 33

- during constant speed (H21)
E.OV 3 Regenerative overvoltage trip 34

) during deceleration or stop (H22)
E.rH Inverter overload trip (electronic 48

- FRr thermal relay function) (H30)
E. rHM Motor overload trip (electronic 49

-r thermal relay function) (H31)
; 64

E.F1N Heatsink overheat (H40)
. 80

E.1PF Instantaneous power failure (H50)
81

E. Uvr Undervoltage (H51)
82

E.1LF Input phase loss (H52)
) 96

E. OLr Stall prevention stop (H60)
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Operation
panel Data
indication Name code
E. SO Loss of synchronism detection 97
- 50r Y (H61)
E. bE Brake t istor al detecti 112
. rake transistor alarm detection (H70)
E.GF Output side earth (ground) fault 128
' overcurrent (H80)
129
E.LF Output phase loss (H81)
E. OHr External thermal relay operation 144
: (H90)
E. P PTC thermistor operation 145
. Prc p (H91)
Option fault 160
E. OPr (HAO)
161
E. OP1 (HA1)
E. OP2 Communication option fault 162
- (HA2)
163
E. OP3 (Ha3)
164
E. 16 (HA4)
165
E.17 (HA5)
E 18 User definition error by the PLC 166
! function (HAB)
167
E 19 (HA7)
168
E. 20 (HA8)
E. PE Parameter storage device fault 176
- (HBO)
PU disconnect 177
E. PUE (HB1)
Retry count excess 178
E. REr (HB2)
Parameter storage device fault 179
E. PE2 (HB3)
192
E.CPU (HCO)
245
E.5 (HF5)
CPU fault
246
E.6 (HF6)
247
E.7 (HF7)
Operation panel power supply short 193
E. CrE circuit/RS-485 terminals power
> =l (HC1)
supply short circuit
92

Operation
panel Data
indication Name code
24 Vdc power fault 194
E.P24 (HC2)
Abnormal output current detection 196
P. CdO (HC4)
Inrush current limit circuit fault 197
E. 10H (HC5)
Communication fault (inverter) 198
E. SER (HCS)
Analog input fault 199
E.A1E (HC7)
USB communication fault 200
E. USb (HC8)
Safety circuit fault 201
E. SAF (HC9)
202
E. Pbr (HCA)
Internal circuit fault
253
E.13 (HFD)
Overspeed occurrence 208
E. 05 (HDO)
Speed deviation excess detection 209
E. 05d (HD1)
Single loss detection 210
E. ECr (HD2)
Excessive position fault 211
E.0d (Hd3)
213
E.Mb1 (HD5)
214
E. Mb 2 (HD6)
215
E.Mb 3 (HD7)
216
E.Mb4 Brake sequence fault (HD8)
217
E.Mb5 (HD9)
218
E.Mb 6 (HDA)
219
E.Mb 7 (HDB)
220
E.EP Encoder phase fault (HDC)
E. MP Magnetic pole position unknown 222
- (HDE)
E.1AH Abnormal internal temperature 225
. P (HE1)
. 228
E.LC1 4 mA input fault (HE4)
229
E. PCH Pre-charge fault (HES)
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Operation
panel Data
indication Name code
E.PId PID signal fault (ﬁgg)
241
E.1 (HF1)
E.2 Option fault (ﬁig)
243
E.3 (HF3)
E. 11 Internal circuit fault (ﬁié)

If faults other than the above appear, contact your sales

representative.

Causes and Corrective Actions

Error Message

A message regarding operational troubles is displayed.
Output is not shut off.

Operation
HOL o
indication HOLD o
Name Operation panel lock
. Operation lock is set. Operation other than
Description STOP/RESET is invalid.
Check point -
Corrective
action Press MODE for 2 s to release the lock.
Operation
panel LOCD I |
indication e
Name Password locked
- Password function is active. Display and setting
Description .
of parameters are restricted.
Check point —_
C ti Enter the password in Pr.297 Password lock/
agt:;ic fve unlock to unlock the password function before

operating.

RT-SVDO08B-EN

Operation _
panel Erl L 1
indication =
Name Parameter write error

e Parameter setting was attempted while
Pr.77 Parameter write selection is set to
disable parameter write.

e Overlapping range has been set for the
frequency jump.

Description e Overlapping range has been set for the
adjustable 5 points V/F.

e The PU and inverter cannot make normal
communication.

e IPM parameter initialization was attempted
while Pr.72 = "25".

e Check the Pr.77 Parameter write selection
setting. (Refer to page 281.)

e Check the settings of Pr.31 to Pr.36
(frequency jump). (Refer to page 361.)

. e  Check the settings of Pr.100 to Pr.109
Check point (adjustable 5 points V/F).

e Check the connection of PU and the
inverter.

e Check the Pr.72 PWM frequency selection
setting. A sine wave filter cannot be used
under PM sensorless vector control.

Operation
panel Er2 - =
indication =
Name Write error during operation
Description ‘Fl’grameter write was attempted while Pr.77 =
Check point Check that the inverter is stopped.
e  After stopping the operation, make
Corrective parameter setting.
action e When setting Pr.77 = "2", parameter write
is enabled during operation.
Operation
panel Er3 I
indication t L
Name Calibration error
Description Analog input bias and gain calibration values
have been set too close.
Check the settings of the calibration
Check point parameters C3, C4, C6 and C7 (calibration

functions).
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Operation
panel rE1l __ E I
indication / |
Check point -

e Perform parameter copy again.

e  Perform PLC function project data copy
again.

Cotlfrect|ve e The USB memory device may be faulty.
action Replace the USB memory device.

e The operation panel (FR-DUO8) may be
faulty. Please contact your sales
representative.

Operation
panel rE2 Y |
indication I t [
Name Parameter write error

e Parameter copy from the operation panel
to the inverter was attempted during
operation.

e e failure has occurred at the operation panel
Description side EEPROM while writing the copied
parameters.

e failure has occurred in the USB memory
device while writing the copied parameters
or PLC function project data.

Check point Check that the inverter is stopped.

e  After stopping the operation, perform
parameter copy again.

e The operation panel (FR-DU0O8) may be

C ti faulty. Please contact your sales
orrec ve representative.
action

e  Perform parameter copy or PLC project
data copy again.

e The USB memory device may be faulty.
Replace the USB memory device.

Operation
panel rE3 I |
indication e
Name Parameter verification error

e Thedata in the inverter are different from
the data in the operation panel.

e failure has occurred at the operation panel
side EEPROM during parameter

Description verification.

e failure has occurred in the USB memory
device during parameter verification.

e Thedatain the inverter are different from
the data in the USB memory device or the
personal computer (FR Configurator2)

Operation
panel Er4 I
indication =
Name Mode designation error
Parameter setting was attempted in the
External or NET operation mode while Pr.77
- ="1"
Description
Parameter write was attempted when the
command source is not at the operation
panel (FR-DU08).
Check that operation mode is PU operation
Check point mode.
Check that the Pr.551 setting is correct.
After setting the operation mode to the "PU
operation mode", make parameter setting.
. (Refer to page 321.)
Corrective .
action When Pr.77 = "2", parameter write is
enabled regardless of the operation mode.
(Refer to page 281.)
Set Pr.551 ="2".
Operation
panel Er8 | |
indication =
Name USB memory device operation error
An operation command was given during
the USB memory device operation.
o copy operation (writing) was performed
Description while the PLC function was in the RUN
state.
copy operation was attempted for a
password locked project.
Check if the USB memory device is
operating.
Check point Check if the PLC function is in the RUN
state.
Check if the project data is locked with a
password.
Perform the operation after the USB
memory device operation is completed.
Corrective Stop the PLC function. (Refer to page 565
action and the PLC function programming
manual.)
Unlock the password of the project data
using FR Configurator2.
Operation
panel rE1l I N |
indication ! E l
Name Parameter read error
failure has occurred at the operation panel
side EEPROM while reading the copied
Description parameters.
failure has occurred in the USB memory
device while copying the parameters or
reading the PLC function project data.
9
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Operation
panel rE3 I |
indication ! E =

Check the parameter setting of the source

Check point inverter against the setting of the destination

inverter.

e  Continue the verification by pressing SET.

e Perform parameter verification again.

) e The operation panel (FR-DUO8) may be

CO'freCthe faulty. Please contact your sales

action representative.

e The USB memory device may be faulty.
Replace the USB memory device.

e Verify the PLC function project data again.

Operation
panel rE4 N
indication N

Name Model error

e different model was used when parameter
copy from the operation panel or
parameter verification was performed.

Description e Thedatain the operation panel were not
correct when parameter copy from the
operation panel or

e parameter verification was performed.

e Check that the parameter copy or
verification source inverter is of the same
model.

Check point e  Check that parameter copy to the
operation panel was not interrupted by
switching OFF the power or by
disconnecting the operation panel.

e  Perform parameter copy and parameter

I ti verification between inverters of the same

orrective model (FR-A800 series).

action

e Perform parameter copy to the operation
panel from the inverter again.

Operation
panel rE6 . E 5
indication !

Name File error

e The parameter copy file in the USB
memory device cannot be recognized.

Description e Anerrorhas occurred in the file system
during transfer of the PLC function data or
writing to RAM.

Check point —_—

Corrective e  Perform parameter copy again.

action

e  Copy the PLC function project data again.

RT-SVDO08B-EN

Operation
panel rgE7 — E 1
indication / !
Name File quantity error
A parameter copy was attempted to the USB
Description memory device in which the copy files from 001
to 099 had already been saved.
. Check if the number of copy files in the USB
Check point memory device has reached 99.
Corrective Delete the copy file in the USB memory device
action and perform parameter copy again
Operation
panel rE8 . E g
indication | l
Name No PLC function project file
Description The specified PLC function project file does not
P exist in the USB memory device.
e Check that the file exists in the USB
Check point memory device.
e Check that the folder name and the file
name in the USB memory device is correct.
Corrective The data in the USB memory device may be
action damaged.
Operation
panel Err. .
indication l‘.— T,

e The RES signal is turned ON.

e The operation panel and inverter cannot
make normal communication (contact
faults of the connector).

- e This error may occur when the voltage at
Description the input side of the inverter drops.

e When using a separate power source for
the control circuit power (R1/L11, S1/L21)
from the main circuit power (R/L1, S/L2, T/
L3), this error may appear at turning ON of
the main circuit. It is not a fault.

e Turn OFF the RES signal.

Corrective e Check the connection between the
action operation panel and the inverter.

e Check the voltage on the input side of the
inverter.

Warning

Output is not shut off when a protective function

activates
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Operation
panel oL ) FR-LUOS8 oL
indication i
Name Stall prevention (overcurrent)
e When the output current of the inverter increases, the stall prevention (overcurrent) function activates.
e The following section explains about the stall prevention (overcurrent) function.
When the output current (output torque under Real sensorless vector control or vector control) of
the inverter exceeds the stall prevention level (Pr.22 Stall prevention operation level, etc.), this
During acceleration function stops the increase in frequency until the overload current decreases to prevent the
inverter from resulting in overcurrent trip. When the overload current has reduced below stall
prevention operation level, this function increases the frequency again.
Description When the output current (output torque under Real sensorless vector control or vector control) of
) the inverter exceeds the stall prevention level (Pr.22 Stall prevention operation level, etc.), this
During constant- . . .
speed operation function reduces frequency until the overload current decreases to prevent the inverter from
resulting in overcurrent trip. When the overload current has reduced below stall prevention
operation level, this function increases the frequency up to the set value.
When the output current (output torque under Real sensorless vector control or vector control) of
the inverter exceeds the stall prevention level (Pr.22 Stall prevention operation level, etc.), this
During deceleration function stops the decrease in frequency until the overload current decreases to prevent the
inverter from resulting in overcurrent trip. When the overload current has decreased below stall
prevention operation level, this function decreases the frequency again.
e Check that the Pr.0 Torque boost setting is not too large.
e The Pr.7 Acceleration time and Pr.8 Deceleration time settings may be too short.
Check point e Check that the load is not too heavy.

e Check for any failures in peripheral devices.
e Check that the Pr.13 Starting frequency is not too large.

e Check that Pr.22 Stall prevention operation level is appropriate.

Corrective action

e Setalarger valuein Pr.7 Acceleration time and Pr.8 Deceleration time.
e Reduce the load.

e The stall prevention operation current can be set in Pr.22 Stall prevention operation level. The acceleration/
deceleration time may change. Increase the stall prevention operation level with Pr.22 Stall prevention operation
level.

Operation
panel oL ] FR-LUOS8 oL
indication =
Name Stall prevention (overvoltage)
e When the output voltage of the inverter increases, the stall prevention (overvoltage) function activates.
e The regeneration avoidance function activates due to excessive regenerative power of the motor.
Description e The following section explains the stall prevention (overvoltage) function.
If the regenerative power of the motor becomes excessive to exceed the regenerative
During deceleration power consumption capability, this function stops decreasing the frequency to prevent
overvoltage trip. As soon as the regenerative power has reduced, deceleration resumes.
Check point e Check for sudden speed reduction.

e Check if the regeneration avoidance function (Pr.882 to Pr.886) is being used.

Corrective action

The deceleration time may change. Increase the deceleration time using Pr.8 Deceleration time.
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Operation
panel l-"t'l'
indication RB s FR-LUOS8 RB
Name Regenerative brake pre-alarm (Standard models only)
Description Appears if the regenerative brake duty reaches or exceeds 85% of the Pr.70 Special regenerative brake duty value. If the
P regenerative brake duty reaches 100%, a regenerative overvoltage (E. OV[ ]) occurs.
Check point e Check if the brake resistor duty is not too high.

e Check that the Pr.30 Regenerative function selection and Pr.70 settings are correct.

Corrective action

e Setthe deceleration time longer.
e Check the Pr.30 and Pr.70 settings.

Operation panel — I‘"{
indication TH / FR-LUOS TH
Name Electronic thermal relay function pre-alarm
Description Appears if the cumulative value of the electronic thermal O/L relay reaches or exceeds 85% of the preset level of Pr.9
P Electronic thermal O/L relay. If the value reaches 100% of Pr.9 setting, motor overload trip (E.THM) occurs.
Check point e  Check for large load or sudden acceleration.

e Check that the Pr.9 setting is appropriate.

Corrective action

e Reduce the load and frequency of operation.
e Setan appropriate value in Pr.9.

Operation
panel o
indication PS U= FR-LUOS PS
Name PU stop
e The motor is stopped using STOP/RESET under the mode other than the PU operation mode. To enable STOP/
Description RESET under the mode other than the PU operation mode, set Pr.75 Reset selection/disconnected PU detection/PU
P stop selection.
e The motor is stopped by the emergency stop function.
Check point e Check for a stop made by pressing STOP/RESET of the operation panel.

e Check for whether the X92 signal is OFF.

Corrective action

e  Turn the start signal OFF and release with PU/EXT.
e Turn ON the X92 signal and OFF the start signal for release.

Operation panel [ }
indication sL ~l- FR-LUOS sL
Name Speed limit indication
Description Output if the speed limit level is exceeded during torque control.
Check point e Check that the torque command is not larger than required.

e Check if the speed limit level is set too low.

Corrective action

e Decrease the torque command value.

e Increase the speed limit level.

RT-SVDO08B-EN
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Operation panel [ |
indication cP - FR-LUOS cP
Name Parameter copy
Appears when parameter copy is performed between inverters FR-A820-03160(55K) or lower, FR-A840-
Description
01800(55K) or lower, FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher
. Resetting of Pr.9, Pr.30, Pr.51, Pr.56, Pr.57, Pr.61, Pr.70, Pr.72, Pr.80, Pr.82, Pr.90 to Pr.94, Pr.453, Pr.455, Pr.458 to
Check point

Pr.462, Pr.557, Pr.859, Pr.860 and Pr.893 is necessary.

Corrective action

Set the initial value in Pr.989 Parameter copy alarm release.

Operation panel [y
indication SA = i FR-LUOS -
Name Safety stop
Description Appears when safety stop function is activated (during output shutoff).
Check point e Check if an emergency stop device is activated.

e  Check if the wire between S1 and PC or between S2 and PC is open.

Corrective action

e Anemergency stop device is active when using the safety stop function. Identify the cause of emergency stop,
ensure the safety and restart the system.

e IfSAisindicated when wires across S1 and SIC and across S2 and SIC are both conducted while using the safety
stop function (drive enabled), internal failure might be the cause. Check the wiring of terminals S1, S2 and SIC and
contact your sales representative if the wiring has no fault.

Operation
panel indication

MM e
Mr3

MT1 to MT3 FR-LUO8 MT1 to MT3

Corrective action

Name Maintenance signal output 1 to 3
Appears when the inverter's cumulative energization time reaches or exceeds the parameter set value. Set the time until
the MT is displayed using Pr.504 Maintenance timer 1 warning output set time (MT1), Pr.687 Maintenance timer 2 warning
Description output set time (MT2), and Pr.689 Maintenance timer 3 warning output set time (MT3).
MT does not appear when the settings of Pr.504, Pr.687, and Pr.689 are initial values (9999).
Check point The set time of maintenance timer has been exceeded. (Refer to page 297.)

Take appropriate countermeasures according to the purpose of the maintenance timer setting.

Setting "0" in Pr.503 Maintenance timer 1, Pr.686 Maintenance timer 2, and Pr.688 Maintenance timer 3 clears the
indication.

Operation panel [
indication UF i FR-LUOS UF
Name USB host error
Description Appears when an excessive current flows into the USB A connector.
Check point Check if a USB device other than a USB memory device is connected to the USB A connector.

Corrective action

e Ifadevice other than a USB memory device is connected to the USB A connector, remove the device.
e Setting Pr.1049 USB host reset = "1" or inverter reset clears the UF indication.
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Operation panel

HP fo
HP3

indication HP1 to HP3 FR-LUO8 HP1 to HP3
Name Home position return error
Description Appears when an error occurs during the home position return operation under position control.
Check point Identify the cause of the error occurrence.

Corrective action

Check the parameter setting, and check that the input signal is correct.

Operation panel — 1+

indication EV = FR-LUOS -
Name 24 V external power supply operation
Description Flickers when the main circuit power supply is off and the 24 V external power supply is being input.
Check point Power is supplied from a 24 V external power supply.

Corrective action

e  Turning ON the power supply (main circuit) of the inverter clears the indication.

e Iftheindication is still displayed after turning ON of the power supply (main circuit) of the inverter, the power supply
voltage may be low, or the jumper between the terminals P/+ and P1 may be disconnected.

Alarm

parameter setting. (Set "98" in Pr.190 to Pr.196 (output
terminal function selection).

Output is not shut off when a protective function
activates. An alarm can also be output with a

Operation panel F lh\l'
indication FN FR-LUO8 FN
Name Fan alarm
Description For the inverter that contains a cooling fan, FN appears on the operation panel when the cooling fan stops due to a fault,
p low rotation speed or different operation from the setting of Pr.244 Cooling fan operation selection.
Check point Check the cooling fan for a failure.

Corrective action

The fan may be faulty. Please contact your sales representative.

Operation panel [y LY |
indication FN2 [ FR-LUOS FN2
Name Internal fan alarm (IP55 compatible models only)
Description FN2 appears on the operation panel when the internal air circulation fan stops due to a fault or low rotation speed.
Check point Check the internal air circulation fan for a failure.

Corrective action

The fan may be faulty. Please contact your sales representative.

Fault

When a protective function activates, the inverter trips
and a fault signal is output.

RT-SVDO08B-EN
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Operation panel

E.OC1 E DE ’ FR-LUOS8

indication OC During Acc
Name Overcurrent trip during acceleration
. When the inverter output current reaches or exceeds approximately 235%() of the rated current during acceleration, the
Description - S . : -
protection circuit is activated and the inverter trips.
e  Check for sudden speed acceleration.
Check for output short-circuit.
Check if the stall prevention operation level is set too high. Check if the fast-response current limit operation is
disabled.
Check that the regenerative driving is not performed frequently. (Check if the output voltage becomes larger than
the V/F reference voltage at regenerative driving and overcurrent occurs due to increase in the motor current.)
Check point Check that the power supply for RS-485 terminal is not shorted (under vector control).

Check that the encoder wiring and the specifications (encoder power supply, resolution, differential/complementary)
are correct. Check also that the motor wiring (U, V, W) is correct (under vector control).

Check that the rotation direction is not switched from forward to reverse rotation (or from reverse to forward) during
torque control under Real sensorless vector control.

Check that the inverter capacity matches with the motor capacity. (PM sensorless vector control)
Check if a start command is given to the inverter while the motor is coasting. (PM sensorless vector control)

Corrective action

If "E.OC1" always appears at start, disconnect the motor once and restart the inverter. If "E.OC1" still appears,
contact your sales representative.

Check the wiring to make sure that output short circuit does not occur.

Set the base voltage (rated voltage of the motor, etc.) in Pr.19 Base frequency voltage.

Check RS-485 terminal connection (under vector control).

Prevent the motor from switching the rotation direction from forward to reverse (or from reverse to forward)
during torque control under Real sensorless vector control.

Choose inverter and motor capacities that match. (PM sensorless vector control)

Input a start command after the motor stops. Alternatively, use the automatic restart after instantaneous power
failure/flying start function. (IPM sensorless vector control)

(@) Differs according to ratings. The rating can be changed using Pr.570 Multiple rating setting..148% for SLD rate, 170% for LD rating, 235% for ND rating

(initial setting), and

280% for HD rating.

Operation panel | D I I
indication E.OC2 R FR-LUOS Stedy Spd OC
Name Overcurrent trip during constant speed
Description When the inverter output current reaches or exceeds approximately 235%(@) of the rated current during constant-speed

operation, the protection circuit is activated and the inverter trips.
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Operation panel | - -
indication E.OC2 oo FR-LUOS Stedy Spd OC
Check for sudden load change.
Check for output short-circuit.
Check if the stall prevention operation level is set too high. Check if the fast-response current limit operation is
disabled.
Check point Check that the power supply for RS-485 terminal is not shorted (under vector control).

Check that the rotation direction is not switched from forward to reverse rotation (or from reverse to forward) during
torque control under Real sensorless vector control.

Check that the inverter capacity matches with the motor capacity. (PM sensorless vector control)

Check if a start command is given to the inverter while the motor is coasting. (PM sensorless vector control)

Corrective action

Keep the load stable.

Check the wiring to make sure that output short circuit does not occur.

Lower the stall prevention operation level. Activate the fast-response current limit operation.

Check RS-485 terminal connection (under vector control).

Prevent the motor from switching the rotation direction from forward to reverse (or from reverse to forward)
during torque control under Real sensorless vector control.

Choose inverter and motor capacities that match. (PM sensorless vector control)

Input a start command after the motor stops. Alternatively, use the automatic restart after instantaneous power
failure/flying start function. (PM sensorless vector control)

(@) Differs according to ratings. The rating can be changed using Pr.570 Multiple rating setting. 148% for SLD rating, 170% for LD rating, 235% for ND rating
(initial setting), and 280% for HD rating.

Operation panel

B DL

indication E.OC3 FR-LUOS8 OC During Dec
Name Overcurrent trip during deceleration or stop
Description When the inverter output current reaches or exceeds approximately 235%(@) of the rated current during deceleration
P (other than acceleration or constant speed), the protection circuit is activated and the inverter trips.
e  Check for sudden speed reduction.
e  Check for output short-circuit.
e Check for too fast operation of the motor's mechanical brake.
e Check if the stall prevention operation level is set too high. Check if the fast-response current limit operation is
. disabled.
Check point

e Check that the power supply for RS-485 terminal is not shorted (under vector control).

e Check that the rotation direction is not switched from forward to reverse rotation (or from reverse to forward) during

torque control under Real sensorless vector control.
e  Check that the inverter capacity matches with the motor capacity. (PM sensorless vector control)
e Checkif a start command is given to the inverter while the motor is coasting. (PM sensorless vector control)

Corrective action

e Setthe deceleration time longer.

e  Check the wiring to make sure that output short circuit does not occur.

e  Check the mechanical brake operation.

e Lower the stall prevention operation level. Activate the fast-response current limit operation.

e  Check RS-485 terminal connection (under vector control).

e Prevent the motor from switching the rotation direction from forward to reverse (or from reverse to forward)
e during torque control under Real sensorless vector control.

e Choose inverter and motor capacities that match. (PM sensorless vector control)

e Inputa start command after the motor stops. Alternatively, use the automatic restart after instantaneous power
failure/flying start function. (PM sensorless vector control)
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(@) Differs according to ratings. The rating can be changed using Pr.570 Multiple rating setting. 148% for SLD rating, 170% for LD rating, 235% for ND rating
(initial setting), and 280% for HD rating.

Operation panel

E. OV

indication E.OV1 FR-LUO8 OV During Acc
Name Regenerative overvoltage trip during acceleration
If regenerative power causes the inverter's internal main circuit DC voltage to reach or exceed the specified value, the
Description protection circuit is activated to stop the inverter output. The circuit may also be activated by a surge voltage produced in
the power supply system.
e  Check for too slow acceleration.
Check point e Check that the Pr.22 Stall prevention operation level is not set correctly.

e Check if the stall prevention operation is frequently activated in an application with a large load inertia.

Corrective action

e Setthe acceleration time shorter.
e Set Pr.154 Voltage reduction selection during stall prevention operation = "10, 11".

Operation panel

E O¥2

indication E.OV2 FR-LUO8 Stedy Spd OV
Name Regenerative overvoltage trip during constant speed
If regenerative power causes the inverter's internal main circuit DC voltage to reach or exceed the specified value, the
Description protection circuit is activated to stop the inverter output. The circuit may also be activated by a surge voltage produced in
the power supply system.
e Check for sudden load change.
Check point e Check that the Pr.22 Stall prevention operation level is not set correctly.

e Check if the stall prevention operation is frequently activated in an application with a large load inertia.
e Check that acceleration/deceleration time is not too short.

Corrective action

e Keep the load stable.
e Setavalue larger than the no load current in Pr.22.
e SetPr.154 Voltage reduction selection during stall prevention operation = "10, 11",

e Setthe acceleration/deceleration time longer. (Under vector control or Advanced magnetic flux vector control, the
output torque can be increased. However, sudden acceleration may cause an overshoot in speed, resulting in an
occurrence of overvoltage.)

Operation panel

E OV3

indication E.OV3 FR-LUO8 OV During Dec
Name Regenerative overvoltage trip during deceleration or stop
If regenerative power causes the inverter's internal main circuit DC voltage to reach or exceed the specified value, the
Description protection circuit is activated to stop the inverter output. The circuit may also be activated by a surge voltage produced in
the power supply system.
Check point e Check for sudden speed reduction.

e Checkif the stall prevention operation is frequently activated in an application with a large load inertia.

Corrective action

e Setthe deceleration time longer. (Set the deceleration time which matches the moment of inertia of the load.)
e Use the regeneration avoidance function (Pr.882 to Pr.886).

e Set Pr.154 Voltage reduction selection during stall prevention operation = "10, 11".
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Operation panel

E. THI

indication E.THT FR-LUOS8 Inv. Overload
Name Inverter overload trip(a)
When the temperature of the output transistor element exceeds the protection level while a current flows at the rated
Description output current level or higher without causing an overcurrent trip (E.OC[]), the inverter output is stopped. (Permissible
overload capacity 150% 60 s).
e Check that acceleration/deceleration time is not too short.
e Check that torque boost setting is not too large (small).
Check point e Check that load pattern selection setting is appropriate for the load pattern of the using machine.

e  Check the motor for the use under overload.
e Check that the encoder wiring and the specifications (encoder power supply, resolution, differential/
e complementary) are correct. Check also that the motor wiring (U, V, W) is correct (under vector control).

Corrective action

e Setthe acceleration/deceleration time longer.

e Adjust the torque boost setting.

e Settheload pattern selection setting according to the load pattern of the using machine.
e Reduce the load.

of the encoder and the motor (under vector control).

e Check the wiring and specifications of the encoder and the motor. Perform the setting according to the specifications

(@) Resetting the inverter initializes the internal cumulative heat value of the electronic thermal O/L relay function.

Operation
panel E
indication E.THM . rH H FR-LUOS Motor Ovrload
Name Motor overload trip(2)
The electronic thermal O/L relay function in the inverter detects motor overheat, which is caused by overload or reduced
Description cooling capability during low-speed operation. When the cumulative heat value reaches 85% of the Pr.9 Electronic thermal O/
P L relay setting, pre-alarm (TH) is output. When the accumulated value reaches the specified value, the protection circuit is
activated to stop the inverter output.
e Check the motor for the use under overload.
Check point e Check that the setting of Pr.71 Applied motor for motor selection is correct.
e Check that the stall prevention operation setting is correct.
e Reduce the load.
Corrective .
action e For a constant-torque motor, set the constant-torque motor in Pr.71.

e Set the stall prevention operation level accordingly.

(@) Resetting the inverter initializes the internal cumulative heat value of the electronic thermal O/L relay function.

Operation
panel [ |y Y )
indication E.FIN —_. 1o FR-LUOS H/Sink O/Temp
Name Heatsink overheat
When the heatsink overheats, the temperature sensor activates, and the inverter output is stopped.
Description The FIN signal can be output when the temperature becomes approximately 85% of the heatsink overheat protection
operation temperature.
e Check for too high surrounding air temperature.
Check point e Check for heatsink clogging.
e Check that the cooling fan is not stopped. (Check that FN is not displayed on the operation panel.)
e Setthe surrounding air temperature to within the specifications.
Corrective X
action e Clean the heatsink.

e Replace the cooling fan.

RT-SVDO08B-EN

103



Protective Functions

Operation
panel E : PF
indication E.IPF . FR-LUOS8 Inst. Pwr. Loss
Name Instantaneous power failure (Standard models and IP55 compatible models only)
If a power failure occurs for longer than 15 msx*6 (this also applies to inverter input shut-off), the instantaneous power failure
protective function is activated to trip the inverter in order to prevent the control circuit from malfunctioning.
If a power failure persists for 100 ms or longer, the fault warning output is not provided, and the inverter restarts if the start
Description signal is ON upon power restoration. (The inverter continues operating if an instantaneous power failure is within 15 ms*6.)
In some operating status (load magnitude, acceleration/ deceleration time setting, etc.), overcurrent or other protection may
be activated upon power restoration. When instantaneous power failure protection is activated, the IPF signal is output.
552.)
Check point Find the cause of instantaneous power failure occurrence.
e Remedy the instantaneous power failure.
Corrective . .
action e Prepare a backup power supply for instantaneous power failure.
e Set the function of automatic restart after instantaneous power failure (Pr. 57).
Operation
panel E #
indication E.UVT . U " r FR-LUOS Under Voltage
Name Undervoltage (Standard models and IP55 compatible models only)
If the power supply voltage of the inverter decreases, the control circuit will not perform normal functions. In addition, the
motor torque will be insufficient and/or heat generation will increase. To prevent this, if the power supply voltage decreases to
Description about 150 VAC (300 VAC for the 400 V class) or below, this function shuts off the inverter output.
When a jumper is not connected across P/+ and P1, the undervoltage protective function is activated. When undervoltage
protection is activated, the IPF signal is output.
Check point e Check if a high-capacity motor is driven.
e Check if the jumper is connected across terminals P/+ and P1.
e Check the power supply system equipment such as the power supply.
Corrective
action e Do not remove the jumper across terminals P/+ and P1 except when connecting a DC reactor.
e Ifthe problem still persists after taking the above measure, contact your sales representative.
Operation
E ILF
indication E.ILF . FR-LUOS Input phase loss
Name Input phase loss (Standard models and IP55 compatible models only)
Description When Pr.872 Input phase loss protection selection is enabled ("1") and one of the three-phase power input is lost, the inverter
P output is shut off. This protective function is not available when Pr.872 is set to the initial value (Pr.872 = "0").
Check point Check for a break in the cable for the three-phase power supply input.
Corrective e  Wire the cables properly.
action e Repaira break portion in the cable.
Operation
E OLM
indication E.OLT . FR-LUO8 Stil Prev STP
Name Stall prevention stop
If the output frequency has fallen to 0.5 Hz by stall prevention operation and remains for 3 s, a fault (E.OLT) appears and the
inverter trips. OL appears while stall prevention is being activated.
Description When speed control is performed, a fault (E.OLT) appears and the inverter trips if frequency drops to the Pr.865 Low speed
detection (initial value is 1.5 Hz) setting by torque limit operation and the output torque exceeds the Pr.874 OLT level setting
(initial value is 150%) setting and remains 3 s.
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Operation
E OLM
indication E.OLT " FR-LUOS8 Stil Prev STP
e  Check the motor for the use under overload.
Check point e  Check that the Pr.865 and Pr.874 values are correct.
e (Check the Pr.22 Stall prevention operation level setting under V/F control and Advanced magnetic flux vector control.)
e  Check if a motor is connected under PM sensorless vector control.
e Reduce the load.
e ChangethePr.22, Pr.865, and Pr.874 values. (Check the Pr.22 setting under V/F control and Advanced magnetic flux
Corrective vector control.)
action e  Fora test run without connecting a motor, select the PM sensorless vector control test operation.
e Also check that the stall prevention (overcurrent) warning (OL) or the stall prevention (overvoltage) warning (oL)
countermeasure is taken.
Operation
E. SOr
indication E.SOT ' FR-LUOS Motor Step Out
Name Loss of synchronism detection
Description The inverter trips when the motor operation is not synchronized. (This function is only available under PM sensorless vector
P control.)
e  Check that the PM motor is not driven overloaded.
Check point e Check if a start command is given to the inverter while the PM motor is coasting.
e Check if a motor is connected under PM sensorless vector control.
e Check if a PM motor other than the MM-CF series is driven.
e Reduce the load.
Corrective e Check the connection of the IPM motor.
action e  Foratest run without connecting a motor, select the PM sensorless vector control test operation.
L]
Operation
panel | N
indication E.BE _. e FR-LUOS Br. Cct. Fault
Name Brake transistor alarm detection
The inverter trips if a fault due to damage of the brake transistor and such occurs in the brake circuit. In such a case, the
Description power supply to the inverter must be shut off immediately.
Appears when an internal circuit fault occurred for separated converter types and IP55 compatible models.
Check point e Reduce the load inertia.
e Check that the brake duty is proper.
Cor_rective Replace the inverter.
action
Operation
panel - | i
indication E.GF =, ar FR-LUOS Ground Fault
Name Output side earth (ground) fault overcurrent
. The inverter trips if an earth (ground) fault overcurrent flows due to an earth (ground) fault that occurred on the inverter's
Description . .
output side (load side).
Check point Check for an earth (ground) fault in the motor and connection cable.
Corrective :
R h h faul .
action emedy the earth (ground) fault portion
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Operation
panel E L F
indication E.LF . FR-LUO8 Output phase loss
Name Output phase loss
Description The inverter trips if one of the three phases (U, V, W) on the inverter's output side (load side) is lost.
e  Check the wiring. (Check that the motor is normally operating.)
Check point e Check that the capacity of the motor used is not smaller than that of the inverter.
e Check if a start command is given to the inverter while the motor is coasting. (PM sensorless vector control)
Corrective e  Wire the cables properly.
action e Inputa start command after the motor stops. Alternatively, use the automatic restart after instantaneous power failure/
flying start function. (PM sensorless vector control)
Operation
panel
indication E.OHT E GHF FR-LUOS OH Fault
Name External thermal relay operation
The inverter trips if the external thermal relay provided for motor overheat protection or the internally mounted thermal relay
Description in the motor, etc. switches ON (contacts open). This function is available when "7" (OH signal) is set in any of Pr.178 to Pr.189
(input terminal function selection). This protective function is not available in the initial status. (OH signal is not assigned.)
Check point e Check for motor overheating.
e Check that the value "7" (OH signal) is set correctly to any of Pr.178 to Pr.189 (input terminal function selection).
Corrective e Reduce the load and operation duty.
action e Eveniftherelay contacts are reset automatically, the inverter will not restart unless it is reset.
Operation
panel - o
indication E.PTC E F UL FR-LUOS8 PTC activated
Name PTC thermistor operation.
The inverter trips if resistance of the PTC thermistor connected between the terminal 2 and terminal 10 is equal to or higher
Description than the Pr.561 PTC thermistor protection level setting for a continuous time equal to or longer than the setting value in
Pr.1016 PTC thermistor protection detection time. When the initial value (Pr.561 = "9999") is set, this protective function is
not available.
e Check the connection with the PTC thermistor.
Check point e Check the Pr.561 and Pr.1016 settings.
e  Check the motor for operation under overload.
Corrective
action Reduce the load.
Operation
panel | i )
indication E.OPT . ) FR-LUOS8 Option Fault
Name Option fault
e Appears when the AC power supply is connected to the terminal R/L1, S/L2, or T/L3 accidentally when a high power factor
converter (FR-HC2) or power regeneration common converter (FR-CV) is connected (when Pr.30 Regenerative function
selection = "2").
e Appears when torque command by the plug-in option is selected using Pr.804 Torque command source selection and no
Description plug-in option is mounted. This function is available under torque control.
e Appears when either one of a plug-in option (FR-A8AP or FR-A8APR) or a control terminal option (FR- A8TP) is not
installed.
e Appears when the switch for manufacturer setting of the plug-in option is changed.
e Appears when a communication option is connected while Pr.296 Password lock level = "0 or 100".
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Operation
panel [ - - )
indication E.OPT =, FR-LUOS Option Fault
e Check that the AC power supply is not connected to the terminal R/L1, S/L2, or T/L3 when a high power factor converter
(FR-HC2) or power regeneration common converter (FR-CV) is connected (when Pr.30 = "2").
Check point e Check that the plug-in option for torque command setting is connected.
e Check that the plug-in option (FR-A8AP or FR-A8APR) and the control terminal option (FR-A8TP) are installed correctly.
Check that the settings of Pr.393 Orientation selection and Pr.862 Encoder option selection are correct.
e Check for the password lock with a setting of Pr.296 = "0, 100".
e Check the Pr.30 setting and wiring.
e Theinverter may be damaged if the AC power supply is connected to the terminal R/L1, S/L2, or T/L3 when a high power
factor converter is connected. Please contact your sales representative.
e  Check for connection of the plug-in option. Check the Pr.804 setting.
Corrective
action e Install the plug-in option (FR-A8AP or FR-A8APR) and the control terminal option (FR-A8TP) are installed correctly. Set
Pr.393 and Pr.862 correctly.
e Set the switch on the plug-in option, which is for manufacturer setting, back to the initial setting. (Refer to the
e Instruction Manual of each option.)
e To apply the password lock when installing a communication option, set Pr.296 # "0, 100".
Operation E DP [ to
panel
indication E.OP1 to E.OP3 E. OP3 FR-LUOS Option1 Fault to Option3 Fault
Name Communication option fault
e Theinverter trips if a communication line error occurs in the communication option.
e  This function stops the inverter output when a communication line error occurs on the CC-Link IE Field
Description e Network communication circuit board of the FR-A800-GF.
e When the FR-A8APR is installed to the inverter and a motor with a resolver is used, the inverter trips if the
e FR-A8APR fails or the wiring of the resolver is not properly connected.
e Check foran incorrect option function setting and operation.
e Check that the plug-in option is plugged into the connector properly.
e  Forthe FR-A800-GF, check that the CC-Link IE Field Network communication circuit board is securely installed to the
Check point connector of the inverter control circuit board.
e Check for a break in the communication cable.
e Check that the terminating resistor is fitted properly.
e Check that the wiring of the resolver is correct. (When the FR-A8APR is used)
¢ Check the option function setting, etc.
e Connect the plug-in option securely.
Corrective e Connect the CC-Link IE Field Network communication circuit board of the FR-A800-GF securely.
action e Check the connection of communication cable.
e  Check the wiring of the resolver. (When the FR-A8APR is used)
e Ifthefault occurs again when the inverter is reset, contact your sales representative.
Operation E JE to
panel .
indication E.16 to E.20 E ED FR-LUOS8 Fault 16 to Fault 20
Name User definition error by the PLC function
The protective function is activated by setting "16 to 20" in the special register SD1214 for the PLC function. The inverter trips
when the protective function is activated.
Description The protective function is activated when the PLC function is enabled. This protective function is not available in the initial

setting (Pr.414 ="0").
Any character string can be displayed on FR-LUO8 or FR-PUO7 by sequence programs.
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Operation E JE to
panel
indication E.16 to E.20 E ED FR-LUO8 Fault 16 to Fault 20
Check point Check if "16 to 20" is set in the special register SD1214.
ggtri;enctive Set a value other than "16 to 20" in the special register SD1214.
Operation
panel [ P [
indication E.PE . — FR-LUOS Corrupt Memory
Name Parameter storage device fault (control circuit board)
Description The inverter trips if a fault occurs in the parameter stored. (EEPROM failure)
Check point Check for too many number of parameter write times.
C ti Please contact your sales representative.
otr_rec ive Set "1" in Pr.342 Communication EEPROM write selection(write to RAM) for the operation which requires frequent parameter
action writing via communication, etc. Note that writing to RAM goes back to the initial status at power OFF.
Operation
panel - Y -
indication E.PUE E . }' = FR-LUOS PU Leave Out
Name PU disconnection
e Theinverter trips if communication between the inverter and PU is suspended, e.g. the operation panel or parameter unit
is disconnected, when the disconnected PU disconnection function is valid in Pr.75 Reset selection/disconnected PU
detection/PU stop selection .
Description e Theinverter trips if communication errors occurred consecutively for more than permissible number of retries when
Pr.121 Number of PU communication retries # "9999" during the RS-485 communication.
e Theinverter trips if communication is broken within the period of time set in Pr.122 PU communication check time interval
during the RS-485 communication via the PU connector.
Check point e Check that the operation panel or the parameter unit is connected properly.
e Check the Pr.75 setting.
ggtrigicme Fit the operation panel or the parameter unit securely.
Operation
panel F F_I [
indication E.RET —. v FR-LUOS Retry No Over
Name Retry count excess
Description The inverter trips if the operation cannot be resumed properly within the number of retries set in Pr.67 Number of retries at
fault occurrence.
Check point Find the cause of the fault occurrence.
ggtri;icme Eliminate the cause of the error preceding this error indication.
Operation
panel E [
indication E.PE2 S B e FR-LUOS PR Storage Alarm
Name Parameter storage device faultParameter storage device fault (main circuit board)
Description The inverter trips if a fault occurs in the parameter stored. (EEPROM failure)
Check point - _
Cor_rective Please contact your sales representative.
action
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R I |
E.CPU [ N A | CPU Fault
- L
E.5 E . — Fault5
- -
E.6 E . | Fault 6
Operation
panel E |
indication E.7 . I FR-LUOS Fault 7
Name CPU fault
Description The inverter trips if the communication fault of the built-in CPU occurs.
Check point Check for devices producing excess electrical noises around the inverter.
Corrective e Take measures against noises if there are devices producing excess electrical noises around the inverter.
action e Please contact your sales representative.
Operation
panel [ = E
indication E.CTE - =) FR-LUOS Circuit fault
Name Operation panel power supply short circuit/RS-485 terminals power supply short circuit
e When the power supply for the operation panel (PU connector) is shorted, the power output is shutoff and the inverter
trips. The use of the operation panel (parameter unit) and the RS-485 communication via the PU connector are disabled.
To reset, enter the RES signal from the terminal, reset via communication through the RS-485 terminals, or switch power
Description OFF then ON again.
e When the power supply for the RS-485 terminals are short circuited, this function shuts off the power output.
e  Atthis time, communication from the RS-485 terminals cannot be made. To reset, use Stop/Reset of the operation
panel, enter the RES signal, or switch power OFF then ON again.
. e Check that the PU connector cable is not shorted.
Check point
e Check that the RS-485 terminals are connected correctly.
Corrective e Check PU and the cable.
action e Check the connection of the RS-485 terminals.
Operation
panel E o o |
indication E.P24 S B FR-LUOS 24 VDC power fault
Name 24 VVDC power fault
When the 24 VDC power output from the PC terminal is shorted, this function shuts off the power output. At this time, all
Description external contact inputs switch OFF. The inverter cannot be reset by entering the RES signal. To reset it, use the operation
panel, or switch power OFF, then ON again.
Check point e  Check for a short circuit in the PC terminal output.
e  Check that the 24 V external power supply voltage is correct.
Corrective e Repair the short-circuited portion.
action e  Supply the power at 24 V. (If the power at insufficient voltage is supplied to the 24V input circuit for a long time, the
inverter internal circuit may heat up. Input power at correct voltage although it will not damage the inverter.)
Operation
panel E I~ dl—i
indication E.CDO I [ FR-LUOS OC detect level
Name Abnormal output current detection
The inverter trips if the output current exceeds the Pr.150 Output current detection level setting. This functions is available
Description when Pr.167 Output current detection operation selection is set to "1". When the initial value (Pr.167 = "0") is set, this

protective function is not available.
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Operation
panel E — d ‘m|
indication E.CDO N FR-LUOS OC detect level
. Check the settings of Pr.150, Pr.151 Output current detection signal delay time, Pr.166 Output current detection signal
Check point . N
retention time, and Pr.167.
Operation
panel E oL
indication E.IOH A =N FR-LUOS Inrush overheat
Name Inrush current limit circuit fault (Standard models and IP55 compatible models only)
Description The inverter trips when the resistor of the inrush current limit circuit is overheated. The inrush current limit circuit failure
e Check that frequent power ON/OFF is not repeated.
Check point e Checkifthe input side fuse (5A) in the power supply circuit of the inrush current limit circuit contactor (FR- A840-03250
(110K) or higher) is blown.
e Check that the power supply circuit of inrush current limit circuit contactor is not damaged.
Corrective Configure a circuit where frequent power ON/OFF is not repeated. If the situation does not improve after taking the above
action measure, please contact your sales representative.
Operation
panel — [l
indication E.SER | — - IL? FR-LUOS VFD Comm error
Name Communication fault (inverter)
The inverter trips when communication error occurs consecutively for the permissible number of retries or more when Pr.335
Description RS-485 communication retry count # "9999" during RS-485 communication from the RS-485 terminals. The inverter also
trips if communication is broken for the period of time set in Pr.336 RS-485 communication check time interval.
Check point Check the RS-485 terminal wiring.
Cor_rective Perform wiring of the RS-485 terminals properly.
action
Operation
panel 'L___ Hl [
indication E. AIE . Ly - FR-LUOS Analog in error
Name Analog input fault
The inverter trips when a 30 mA or higher current ora 7.5 V or higher voltage is input to terminal 2 while the current input is
Description selected by Pr.73 Analog input selection, or to terminal 4 while the current input is selected by Pr.267 Terminal 4 input
selection.
Check point Check the Pr.73, Pr.267, and the voltage/current input switch settings.
Corrective Either give a current less than 30 mA, or set Pr.73, Pr.267, and the voltage/current input switch to the voltage input and input
action a voltage.
Operation
panel F [y
indication E.USB JR I i | FR-LUOS USB comm error
Name USB communication fault
Description The inverter trips when the communication is cut off for the time set in Pr.548 USB communication check time interval.
Check point Check that the USB communication cable is connected securely.
e Check the Pr.548 setting.
Corrective -
action e Connect the USB communication cable securely.
e Increase the Pr.548 setting or set "9999."
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Operation
panel [ (| P [
indication E.SAF =, Zmr FR-LUO8 Safety circuit fault
Name Safety circuit fault
e Theinverter trips when a safety circuit fault occurs.
e Theinverter trips if the either of the wire between S1 and SIC or S2 and SIC becomes non-conductive while using the
Description safety stop function.
e When not using the safety stop function, the inverter trips when the shorting wire between terminals S1 and
e PCoracross S2 and PC is disconnected.
) e Check that the safety relay module or the connection has no fault when using the safety stop function.
Check point e Check if the shorting wire between S1 and PC or between S2 and PC is disconnected when not using the safety stop
function.
e When using the safety stop function, check that wiring of terminal S1, S2 and SIC is correct and the safety stop input
) signal source such as a safety relay module is operating properly. Refer to the Safety stop function instruction manual for
Corrective causes and countermeasures. (Please contact your sales representative for the manual.)
action
e When not using the safety stop function, short across terminals S1 and PC and across S2 and PC with
e shorting wires.
. E.PBT E Pbr PBT fault
Operation
panel E '3
indication E.13 . FR-LUO8 Fault 13
Name Internal circuit fault
Description The inverter trips when an internal circuit fault occurs.
Cor.rective Please contact your sales representative.
action
Operation
panel E e
indication E.OS R FR-LUOS Overspeed occurrence
Name Overspeed occurrence
The inverter trips when the motor speed exceeds the Pr.374 Overspeed detection level under encoder feedback control, Real
Description sensorless vector control, vector control, and PM sensorless vector control. This protective function is not available in the
initial status.
e  Check that the Pr.374 setting is correct.
Check point e Check that the number of encoder pulses does not differ from the actual number of Pr.369 (Pr.851) Number of encoder
pulses (under encoder feedback control or vector control).
Corrective e Setthe Pr.374 correctly.
action e Setthe Pr.369 (Pr.851) correctly (under encoder feedback control or vector control).
Operation
panel E.OSD l..__ Il:‘l L_.‘d
indication Vector . = FR-LUOS Sped deviation fault
Name Speed deviation excess detection
e Theinverter trips if the motor speed is increased or decreased under the influence of the load etc. during vector control
with Pr.285 Speed deviation excess detection frequency set and cannot be controlled in accordance with the speed
Description command value.

e If the motor is accelerated against the stop command accidentally, the deceleration check function (Pr.690)

e isactivated to stop the inverter output.
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Operation
panel E.OSD l..__ Il:‘l L_.‘d
indication Vector . - FR-LUOS Sped deviation fault
e Check that the values of Pr.285 and Pr.853 Speed deviation time are correct.
Check point e  Check for sudden load change.
e Check that the number of encoder pulses does not differ from the actual number of Pr.369 (Pr.851) Number of encoder
pulses.
e SetPr.285 and Pr.853 correctly.
Corrective
action e Keep the load stable.
e SetPr.369 (Pr.851) correctly.
Operation
panel F E =~ .
indication E.ECT —. - FR-LUOS Encoder signal loss
Name Signal loss detection
- The inverter trips when the encoder signal is shut off under orientation control, encoder feedback control or vector control.
Description ) . o ) . A
This protective function is not available in the initial status.
e Check for the encoder signal loss.
e Check that the encoder specifications are correct.
e Check for a loose connector.
Check point e Check that the switch setting of a vector control compatible option is correct.
e Check that the power is supplied to the encoder. Alternatively, check that the power is not supplied to the encoder later
than the inverter.
e Check that the voltage of the power supplied to the encoder is the same as the encoder output voltage.
e Remedy the signal loss.
e Use an encoder that meets the specifications.
e Make connection securely.
Corrective e Make a switch setting of a vector control compatible option correctly.
action e  Supply the power to the encoder. Or supply the power to the encoder at the same time when the power is supplied to the
inverter.
e Ifthe poweris supplied to the encoder after sent to the inverter, check that the encoder signal is properly sent and set "0
(initial value)" in Pr.376 Encoder signal loss detection enable/disable selection to disable signal loss detection.
e Make the voltage of the power supplied to the encoder the same as the encoder output voltage.
Operation
panel A | l_.|'
indication E.OD . FR-LUO8 Position fault
Name Excessive position fault
Description The inverter trips when the difference between the position command and position feedback exceeds Pr.427 Excessive level
P error under position control.
e Check that the position detecting encoder mounting orientation matches the parameter.
Check point e Check that the load is not large.
e Check that the Pr.427, Pr.369 (Pr.851) Number of encoder pulses settings are correct.
e Check the parameters.
Corrective
action e Reduce the load.
e SetPr.427,Pr.369 (Pr.851) correctly.
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Operation E. Hb ’IO
panel
indication E.MB1to 7 E Hb -, FR-LUO8 E.MB1 Fault to E.MB7 Fault
Name Brake sequence fault
— The inverter trips when a sequence error occurs during use of the brake sequence function (Pr.278 to Pr.285). This protective
Description L R - R AN R
function is not available in the initial status. (The brake sequence function is invalid.)
Check point Find the cause of the fault occurrence.
gcotrizictive Check the set parameters and perform wiring properly.
Operation
panel - E o
indication E.EP . ) FR-LUOS Encoder wiring
Name Encoder phase fault
Description The inverter trips when the rotation command of the inverter differs from the actual motor rotation direction detected from
P the encoder during offline auto tuning. This protective function is not available in the initial status.
Check point e Check for mis-wiring of the encoder cable.
e Checkifthe Pr.359 (Pr.852) Encoder rotation direction setting is incorrect.
Corrective e  Perform connection and wiring securely.
action e Change the Pr.359 (Pr.852) setting.
Operation
panel E lulP
indication E.MP . i FR-LUOS -
Name Magnetic pole position unknown
Description The inverter trips when the rotation command of the inverter differs from the actual motor rotation direction detected from
P the encoder during offline auto tuning. This protective function is not available in the initial status.
Check point e Check for mis-wiring of the encoder cable.
e Check if the Pr.359 Encoder rotation direction setting is incorrect.
Corrective e Perform connection and wiring securely.
el e Change the Pr.359 setting.
Operation
panel [l I ] 'f
indication E.IAH =, orr FR-LUOS Abnormal Intnl Temp
Name Abnormal internal temperature (IP55 compatible models only)
Description The inverter trips when the inverter internal temperature reaches the specified value or higher.
Check point e Check for too high surrounding air temperature.
e Check if the internal air circulation fan or the cooling fan stops due to a fault.
Corrective e Install an inverter suitable for the installation environment. (Refer to the Instruction Manual (Hardware) of the FR-A806.)
action e Replace the internal air circulation fan or the cooling fan.
Operation _
panel [ - [ |
indication E.LCI =, =) FR-LUOS Lost mA Input
Name 4 mA input fault
Description The inverter trips when the analog input current is 2 mA or less for the time set in Pr.778 4 mA input check filter. This function

is available when Pr.573 4 mA input check selection = "2 or 3". This function is not available in the initial status.
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Operation .
panel - [ ]
indication E.LCI = =) FR-LUOS Lost mA Input
Check point e Check for a break in the wiring for the analog current input.
e  Check that the Pr.778 setting is not too short.
Corrective e Check the wiring for the analog current input.
action e Setthe Pr.778 setting larger.
Operation
E. PCH
indication E.PCH . - FR-LUOS Precharge Error
Name Pre-charge fault
e Theinverter trips when the pre-charge time exceeds Pr.764 Pre-charge time limit.
Description e Theinverter trips when the measured value exceeds Pr.763 Pre-charge upper detection level during pre- charging.
e This function is available when Pr.764 and Pr.763 are set. This protective function is not available in the initial status.
e Check that the Pr.764 setting is not too short.
Check point e Check that the Pr.763 setting is not too small.
e Check that the Pr.127 PID control automatic switchover frequency setting is not too low.
e Check for a break in the connection to the pump
e Setthe Pr.764 setting longer.
Corrective e Setthe Pr.763 setting larger.
action e Setthe Pr.127 setting higher.
e  Check the connection to the pump.
Operation
panel - ) .
indication E.PID o FR-LUOS PID Signal Error
Name PID signal fault
The inverter trips if the measured value exceeds the PID upper limit or PID lower limit parameter setting, or the absolute
Description deviation value exceeds the PID deviation parameter setting during PID control. Set this function in Pr.131 PID upper limit,
P Pr.132 PID lower limit, Pr.553 PID deviation limit, and Pr.554 PID signal operation selection. (Refer to page 519.) This
protective function is not available in the initial status.
Check point e Check the meter for a failure or break.
e Check that the parameter settings are correct.
Corrective e Check that the meter has no failure or break.
action e Setthe parameters correctly.
Operation E 'to
panel
indication E.1to E.3 E 3 FR-LUO8 Fault 1 to Fault 3
Name Option fault
e Theinverter trips when a contact fault is found between the inverter and the plug-in option, or when the communication
option is not connected to the connector 1.
Description e  For the FR-A800-GF, the inverter output is shut off when a connector contact fault or the like occurs between the CC-Link
IE Field Network communication circuit board and the inverter control circuit board.
e Appears when the switch for manufacturer setting of the plug-in option is changed.
114 RT-SVDO08B-EN




Protective Functions

Operation E 'to
panel
indication E.1toE.3 E 3 FR-LUOS Fault 1 to Fault 3
e Check that the plug-in option is plugged into the connector properly. (1 to 3 indicate connector numbers for connection of
options.)
. e  Forthe FR-A800-GF, check that the CC-Link IE Field Network communication circuit board is securely installed to the
Check point ) o
connector of the inverter control circuit board.
e Check for excessive noise around the inverter.
e Check if the communication option is connected to the connector 2 or 3.
e Connect the plug-in option securely.
e Connect the CC-Link IE Field Network communication circuit board of the FR-A800-GF securely.
e Take measures against noises if there are devices producing excess electrical noises around the inverter.
Corrective
action e Ifthe situation does not improve after taking the above measure, please contact your sales representative.
e Connect the communication option to the connector 1.
e Set the switch on the plug-in option, which is for manufacturer setting, back to the initial setting. (Refer to the
e Instruction Manual of each option.)
Operation
panel F [
indication E.11 —. U FR-LUOS Fault 11
Name Internal circuit fault
The speed may not decelerate during low speed operation if the rotation direction of the speed command and the estimated
speed differ when the rotation is changing from forward to reverse or from reverse to forward during torque control under
Description Real sensorless vector control. The inverter trips when overload occurs due to the un-switched rotation direction. This
protective function is not available in the initial status (V/F control). (This function is only available under Real sensorless
vector control.)
Check point Check that the rotation direction is not switched from forward to reverse rotation (or from reverse to forward) during torque
control under Real sensorless vector control.
e Prevent the motor from switching the rotation direction from forward to reverse (or from reverse to forward)
Corrective
action e during torque control under Real sensorless vector control.
e Please contact your sales representative.
Notes: Cable gauge: 0.75 mm?2 to 2 mm?2,
e [f protective functions with indication of Tightening torque: 1.5 N m
"Fault" are activated when using the FR-
PUO7, "ERR" appears in the faults history of :
PP y Check First When you Have
FR-PUO7.
e [ffaults other than the above appear, contact TrOUbIe
your sales representative. Note: If the cause is still unknown after every check, it
is recommended to initialize the parameters, set
Cable Size for the Control Circuit the required parameter values and check again.

Power Supply (Terminals R1/L11
and S1/ L21)

Terminal screw size: M4.
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Protective Functions

Motor does not Start

Check points

Possible cause

Countermeasure

Main circuit

Appropriate power supply voltage is not
applied. (Operation panel display is not
provided.)

Power on a molded case circuit breaker (MCCB), an earth leakage
circuit breaker (ELB), or a magnetic contactor (MC).

Check for the decreased input voltage, input phase loss, and wiring.

If only the control power is ON when using a separate power source for
the control circuit, turn ON the main circuit power.

Motor is not connected properly.

Check the wiring between the inverter and the motor. If the electronic
bypass function is active, check the wiring of the magnetic contactor
(MC) between the inverter and the motor.

The jumper across P/+ to P1 is disconnected. A
DC reactor (FR-HEL) is not connected.

Securely fit a jumper across P/+ and P1. When using a DC reactor (FR-
HEL), remove the jumper across P/+ to P1, and then connect the DC
reactor. Connect the DC reactor securely when required according to
the capacity.
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Protective Functions

Check points Possible cause

Countermeasure

Start signal is not input.

Check the start command source, and input a start signal.
PU operation mode: FWD/REV

External operation mode: STF/STR signal

Both the forward and reverse rotation start
signals (STF, STR) are input simultaneously.

Turn ON only one of the forward and reverse rotation start signals (STF
or STR).

When the STF and STR signals are turned ON simultaneously in the
initial setting, a stop command is given.

Frequency command is zero. (FWD or REV LED
on the operation panel is flickering.)

Check the frequency command source and enter a frequency
command.

AU signal is not ON when terminal 4 is used for
frequency setting. (FWD or REV LED on the
operation panel is flickering.)

Turn ON the AU signal.

Turning ON the AU signal activates terminal 4 input.

Output stop signal (MRS) or reset signal (RES)
is ON. (FWD or REV LED on the operation panel
is flickering.)

Turn MRS or RES signal OFF.

Inverter starts the operation with a given start command and a
frequency command after turning OFF MRS or RES signal. Before
turning OFF, ensure the safety.

CS signal is OFF while the automatic restart
after instantaneous power failure function is
selected (Pr.57 Restart coasting time 1 9999).
(FWD or REV LED on the operation panel is

Input signal flickering.)

Turn ON the automatic restart after instantaneous power failure/flying
start (CS) signal.

When the CS signal is assigned to an input terminal, automatic restart
operation is enabled when the CS signal is turned ON.

Jumper connector of sink - source is incorrectly
selected. (FWD or REV LED on the operation
panel is flickering.)

Check that the control logic switchover jumper connector is correctly
installed.

If it is not installed correctly, input signal is not recognized.

Wiring of encoder is incorrect.

(Under encoder feedback control or vector
control)

Check the wiring of encoder.

Voltage/current input switch is not correctly set
for analog input signal (Oto5V/0to 10V, 4 to
20 mA). (FWD or REV LED on the operation
panel is flickering.)

Set Pr.73 Analog input selection, Pr.267 Terminal 4 input selection, and
a voltage/current input switch correctly, then input an analog signal in
accordance with the setting.

STOP/RESET was pressed.

(Operation panel indication is PS.

During the External operation mode, check the method of restarting
from a STOP/RESET nput stop from PU.

For the separated converter type, terminals
RDA and SE of the converter unit are not
connected to terminals MRS (X10 signal) and
SD (PC for source logic) of the inverter
respectively.

Check for the wiring.

Two-wire or three-wire type connection is
incorrect.

Check the wiring.

Use the Start self-holding selection (STP (STOP)) signal when the
three-wire type is used.
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Protective Functions

Check points Possible cause

Countermeasure

Under V/F control, Pr.0 Torque boost setting is
improper.

Increase the Pr.0 setting by 0.5% increments while observing the
rotation of a motor.

If that makes no difference, decrease the setting.

Pr.78 Reverse rotation prevention selection is
set.

Check the Pr.78 setting.

Set Pr.78 when you want to limit the motor rotation to only one
direction.

Pr.79 Operation mode selection setting is
incorrect.

Select the operation mode which corresponds with input methods of
start command and frequency command.

Bias and gain (calibration parameters C2 to C7)
settings are improper.

Check the bias and gain (calibration parameters C2 to C7) settings.

Pr.13 Starting frequency setting is greater than
the running frequency.

Set running frequency higher than Pr.13.

The inverter does not start if the frequency setting signal is less than
the value setin Pr.13.

Frequency settings of various running
frequency (such as multi-speed operation) are
zero.

Especially, Pr.1 Maximum frequency is zero.

Set the frequency command according to the application.
Set Pr.1 higher than the actual frequency used.

Pr.15 Jog frequency is lower than Pr.13

Starting frequency for JOG operation.

Set Pr.15 higher than Pr.13.

The Pr.359 (Pr.852) Encoder rotation direction
setting is incorrect under encoder feedback
control or under vector control.

If the "REV" on the operation panel is lit even though the forward-
rotation command is given, set Pr.359 (Pr.852) = "1".

When a vector control option is used, the
option to be used and parameter settings do
not match.

Correctly set Pr.862 Encoder option selection according to the option
to be used.

Operation mode and a writing device do not
correspond.

Check Pr.79 Operation mode selection, Pr.338
Communication operation command source, Pr.339

Communication speed command source, Pr.550 NET mode operation
command source selection and Pr.551 PU mode operation command
source selection, and select an operation mode suitable for the
purpose.

Start signal operation selection is set by Pr.250
Stop selection.

Check the Pr.250 setting and the connection of STF and STR signals.

The motor has decelerated to a stop when
power failure deceleration stop function is
selected.

When power is restored, ensure the safety, and turn OFF the start
signal once, then turn ON again to restart. When Pr.261 Power failure
stop selection = "2 or 12", the motor automatically restarts after the
power is restored.

Performing auto tuning.

When offline auto tuning ends, press STOP/RESET of the operation
panel for the PU operation. For the External operation, turn OFF the
start signal (STF or STR). This operation resets the offline auto tuning,
and the PU's monitor display returns to the normal indication. (Without
this operation, next operation cannot be started.)

The automatic restart after instantaneous
power failure function or power failure stop
function has been activated.

(Performing overload operation during input
phase loss may cause voltage insufficiency,
and that may result in detection of power
failure.)

Set Pr.872 Input phase loss protection selection ="1" (input phase
failure protection active).

Disable the automatic restart after instantaneous power failure
function and power failure stop function. Reduce the load.
Increase the acceleration time if the function was activated during
acceleration.

The motor test operation is selected under
vector control or PM sensorless vector control.

Check the Pr.800 Control method selection setting.
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Protective Functions

Check points

Possible cause

Countermeasure

When the FR-HC2,
FR-CV, or FR-CC2 is
used, the input
logic setting of the

Set Pr.599="0" (initial value for standard
models and IP55 compatible models) to use
the X10 signal with the NO contact input
specification, and Pr.599="1" (initial value for

X10 signal is separated converter types) to use the X10
incorrect. signal with the NC contact input specification.

Load is too heavy. Reduce the load.
Load

Shaft is locked.

Inspect the machine (motor).

Motor or Machine is Making Abnormal Noise

Check points

Possible cause

Countermeasure

Input signal

Parameter setting

Disturbance due to EMI when frequency or
torque command is given from analog input
(terminal 1, 2, 4).

Take countermeasures against EMI.

Increase the Pr.74 Input filter time constant if steady operation cannot
be performed due to EMI.

No carrier frequency noises (metallic noises)
are generated.

In the initial setting, Pr.240 Soft-PWM operation selection is enabled to
change motor noise to an unoffending complex tone. Therefore, no
carrier frequency noises (metallic noises) are generated.

Set Pr.240 = "0" to disable this function.

The motor noise increases due to activation of
the carrier frequency automatic reduction
function when the motor is driven overloaded.

Reduce the load.

Disable the automatic reduction function by setting Pr.260 PWM
frequency automatic switchover = "0".

Resonance occurs. (output frequency)

Set Pr.31 to Pr.36, Pr.552 (Frequency jump).

When it is desired to avoid resonance attributable to the natural
frequency of a mechanical system, these parameters allow resonant
frequencies to be jumped.

Resonance occurs. (carrier frequency)

Change Pr.72 PWM frequency selection setting.

Changing the PWM carrier frequency produces an effect on avoiding
the resonance frequency of a mechanical system or a motor.

Set a notch filter.

Auto tuning is not performed under Advanced
magnetic flux vector control, Real sensorless
vector control, or vector control.

Perform offline auto tuning.

Gain adjustment during PID control is
insufficient.

To stabilize the measured value, change the proportional band
(Pr.129) to a larger value, the integral time (Pr.130) to a slightly longer
time, and the differential time (Pr.134) to a slightly shorter time.

Check the calibration of set point and measured value.

The gain is too high under Real sensorless
vector control, vector control, or PM sensorless
vector control.

During speed control, check the setting of Pr.820 Speed control P gain
2.

During torque control, check the setting of Pr.824 Torque control P gain
2.

Others

Mechanical looseness

Adjust machine/equipment so that there is no mechanical looseness.

Contact the motor manufacturer.

Motor

Operating with output phase loss

Check the motor wiring.
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Protective Functions

Motor Generates Heat Abnormally

Check points Possible cause

Countermeasure

Motor fan is not working

(Dust is accumulated.)

Clean the motor fan.

Improve the environment.

Motor
Fhase_ t_o phase insulation of the motor is Check the insulation of the motor.
insufficient.
Main circuit The inverter output voltage (U, V, W) are Check the output voltage of the inverter. Check the insulation of the

unbalanced.

motor.

Parameter setting Pr.71 Applied motor setting is incorrect.

Check the Pr.71 Applied motor setting.

— Motor current is large.

Refer to "6.6.11 Motor current is too large".

Motor Rotates in Opposite Direction

Check points Possible cause

Countermeasure

Phase sequence of output terminals U, V and

Connect phase sequence of the output cables (terminal U, V, W) to the

Main circuit W is incorrect. motor correctly.
The start signals (forward rotation, reverse Check the wiring.
rotation) are connected improperly. (STF: forward rotation, STR: reverse rotation)
Input signal
The polarity of the frequency command is
negative during the polarity reversible Check the polarity of the frequency command.
operation set by Pr.73 Analog input selection.
Input signal

Torque command is negative during torque
control under vector control.

Parameter Setting

Check the torque command value.

Speed Greatly Differs from Setting

Check points Possible cause

Countermeasure

Frequency setting signal is incorrectly input.

Measure the input signal level.

I ignal
nputsigna The input signal lines are affected by external

EMI.

Take countermeasures against EMI, such as using shielded wires for
input signal lines.

Pr.1 Maximum frequency, Pr.2 Minimum
frequency, Pr.18 High speed maximum
frequency, and the calibration parameters C2
Parameter setting to C7 settings are improper.

Check the settings of Pr.1, Pr.2, and Pr.18.

Check the calibration parameters C2 to C7 settings.

Pr.31 to Pr.36, Pr.552 (frequency jump)
settings are improper.

Narrow down the range of frequency jump.

Load

Stall prevention (torque limit) function is

Parameter setting activated due to a heavy load.

Motor

Reduce the load weight.

Set Pr.22 Stall prevention operation level (torque limit level) higher
according to the load. (If Pr.22 is set too high, an overcurrent trip (E.
OC[]) is likely to occur.)

Check the capacities of the inverter and the motor.
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Protective Functions

Acceleration/Deceleration is not Smooth

Check points Possible cause

Countermeasure

Acceleration/deceleration time is too short.

Increase the acceleration/deceleration time.

Torque boost (Pr.0, Pr.46, Pr.112) setting is
improper under V/F control, so the stall
prevention function is activated.

Increase/decrease the Pr.0 Torque boost setting value by 0.5%
increments so that stall prevention does not occur.

Under V/F control, set Pr.3 Base frequency, Pr.47 Second V/

Parameter setting
The base frequency does not match the motor
characteristics.

F (base frequency), and Pr.113 Third V/F (base frequency).

Under vector control, set Pr.84 Rated motor frequency.

Regeneration avoidance operation is
performed

If the frequency becomes unstable during regeneration avoidance
operation, decrease the setting of Pr.886

Regeneration avoidance voltage gain.

Load

Stall prevention (torque limit) function is

Parameter setting activated due to a heavy load.

Motor

Reduce the load weight.

Set Pr.22 Stall prevention operation level (torque limit level) higher
according to the load. (If Pr.22 is set too high, an overcurrent trip (E.
OC[]) is likely to occur.)

Check the capacities of the inverter and the motor.

Speed Varies During Operation

Under Advanced magnetic flux vector control, Real
sensorless vector control, vector control, and encoder

feedback control, the output frequency varies between
0 and 2 Hz as the load fluctuates. This is a normal
operation and not a fault.

Check points Possible cause Countermeasure
Load Load varies during an operation Select Advanced magnetic flux vector control, Real sensorless vector
oa 9 P : control, vector control, or encoder feedback control.
Frequency setting signal is varying. Check the frequency setting signal.
Set filter to the analog input terminal using Pr.74 Input filter time
constant, Pr.822 Speed setting filter 1.
The frequency setting signal is affected by onstant, Pr.8 peed 9
EML. Take countermeasures against EMI, such as using shielded wires for
input signal lines.
. Malfunction is occurring due to the_ undesirable Use terminal PC (terminal SD when source logic) as a common
Input signal current generated when the transistor output

unit is connected.

terminal to prevent a malfunction caused by undesirable current.

Multi-speed command signal is chattering.

Take countermeasures to suppress chattering.

Feedback signal from the encoder is affected
by EMI.

Place the encoder cable far from the EMI source such as main circuit
and power supply voltage.

Earth (ground) the shield of the encoder cable to the enclosure using a
metal P-clip or U-clip.

RT-SVDO08B-EN

121



Protective Functions

Check points

Possible cause

Countermeasure

Parameter setting

Fluctuation of power supply voltage is too
large.

Under V/F control, change the Pr.19 Base frequency voltage setting
(approximately by 3%).

Pr.80 Motor capacity and Pr.81 Number of
motor poles are not appropriate for the motor
capacity under Advanced magnetic flux vector
control, Real sensorless vector control, vector
control, or PM sensorless vector control.

Check the settings of Pr.80 and Pr.81.

Wiring length exceeds 30 m when Advanced
magnetic flux vector control, Real sensorless
vector control, vector control, or PM sensorless
vector control is selected.

Perform offline auto tuning.

Under V/F control, wiring is too long and a
voltage drop occurs.

In the low-speed range, set 0.5% in Pr.0 Torque boost.

Change the control method to Advanced magnetic flux vector control
or Real sensorless vector control.

Hunting occurs by the generated vibration, for
example, when structural rigidity at load side
is insufficient.

Disable automatic control functions, such as the energy saving
operation, fast-response current limit operation, torque limit,
regeneration avoidance function, Advanced magnetic flux vector
control, Real sensorless vector control, vector control, encoder
feedback control, droop control, stall prevention, online auto tuning,
notch filter, and orientation control.

Under PID control, set smaller values to Pr.129 PID proportional band
and Pr.130 PID integral time.

Adjust so that the control gain decreases and the level of safety
increases.

Change Pr.72 PWM frequency selection setting.

Operation Mode is not Changed Properly

Check points

Possible cause

Countermeasure

Input signal

Start signal (STF or STR) is ON.

Check that the STF and STR signals are off.

When either is ON, the operation mode cannot be changed.

Parameter setting

Pr.79 Operation mode selection setting is
improper.

When the Pr.79 is set to "0 (initial value)", the operation mode is the
External operation mode at power ON. To switch to the PU operation
mode, press PU/EXT on the operation panel (press PU on the
parameter unit (FR-PUQ07)). At other settings (1 to 4, 6, 7), the
operation mode is limited accordingly.

Operation mode and a writing device do not
correspond.

Check Pr.79 Operation mode selection, Pr.338
Communication operation command source, Pr.339

Communication speed command source, Pr.550 NET mode operation
command source selection and Pr.551 PU mode operation command
source selection, and select an operation mode suitable for the
purpose.

Operation Panel (FR-DUO08) Display is not Operating
Check points Possible cause Countermeasure
Main circuit

Control circuit

Power is not input.

Input the power.

Front cover

Operation panel is not properly connected to
the inverter.

Check if the inverter front cover is installed securely.
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Motor Current is too Large

Check points Possible cause

Countermeasure

Torque boost (Pr.0, Pr.46, Pr.112) setting is
improper under V/F control, so the stall
prevention function is activated.

Increase/decrease the Pr.0 Torque boost setting value by 0.5%
increments so that stall prevention does not occur.

V/F pattern is improper when V/F control is
performed.
(Pr.3, Pr.14, Pr.19)

Set rated frequency of the motor to Pr.3 Base frequency.

Use Pr.19 Base frequency voltage to set the base voltage (for example,
rated motor voltage).

Change Pr.14 Load pattern selection according to the load
characteristic.

Parameter setting

Stall prevention (torque limit) function is
activated due to a heavy load.

Reduce the load weight.

Set Pr.22 Stall prevention operation level (Torque limit level) higher
according to the load. (If Pr.22 is set too high, an overcurrent trip (E.
OC[]) is likely to occur.)

Check the capacities of the inverter and the motor.

Offline auto tuning is not performed under
Advanced magnetic flux vector control, Real
sensorless vector control, or vector control.

Perform offline auto tuning.

When PM sensorless vector control is selected
for an IPM motor other than MM-CF, and offline
auto tuning is not performed.

Perform offline auto tuning for an IPM motor.
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Speed does not Accelerate

Check points Possible cause Countermeasure
Start co_mmand and frequency command are Check if the start command and the frequency command are correct.
chattering.
The wiring length used for analog frequency
Input signal command is too long, and it is causing a Perform Analog input bias/gain calibration.

voltage (current) drop.

The input signal lines are affected by external
EMI.

Take countermeasures against EMI, such as using shielded wires for
input signal lines.

Pr.1 Maximum frequency, Pr.2 Minimum
frequency, Pr.18 High speed maximum
frequency, and the calibration parameters C2
to C7 settings are improper.

Check the settings of Pr.1 and Pr.2 and set Pr.18.

Check the calibration parameters C2 to C7 settings.

The maximum voltage (current) input value is
not set during the External operation. (Pr.125,
Pr.126, Pr.18)

Check the settings of Pr.125 Terminal 2 frequency setting gain
frequency and Pr.126 Terminal 4 frequency setting gain frequency.

To operate at 120 Hz or higher, set Pr.18 High speed maximum
frequency.

Torque boost (Pr.0, Pr.46, Pr.112) setting is
improper under V/F control, so the stall
prevention function is activated.

Increase/decrease the Pr.0 Torque boost setting value by 0.5%
increments so that stall prevention does not occur.

V/F pattern is improper when V/F control is
performed.

Parameter setting (Pr.3, Pr.14, Pr.19)

Set rated frequency of the motor to Pr.3 Base frequency.

Use Pr.19 Base frequency voltage to set the base voltage (for example,
rated motor voltage).

Change Pr.14 Load pattern selection according to the load
characteristic.

Stall prevention (torque limit) function is
activated due to a heavy load.

Reduce the load weight.

Set Pr.22 Stall prevention operation level (torque limit level) higher
according to the load. (If Pr.22 is set too high, an overcurrent trip (E.
OC[]) is likely to occur.)

Check the capacities of the inverter and the motor.

Auto tuning is not performed under Advanced
magnetic flux vector control, Real sensorless
vector control, or vector control.

Perform offline auto tuning.

The setting of pulse train input is improper.

Check the specification of the pulse generator (open collector output or
complementary output) and check the adjustment of the pulse train
and frequency (Pr.385 Frequency for zero input pulse and Pr.386
Frequency for maximum input pulse).

During PID control, output frequency is automatically controlled to make measured value = set point.

Brake resistor is connected across terminals P/

Main circuit + and P1 or across P1 and PR by mistake.

Connect an optional brake resistor (FR-ABR) across terminals P/+ and
PR.
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Unable to Write Parameter Setting

Check points Possible cause

Countermeasure

Operation is being performed (signal STF or

Input signal STRis ON).

Stop the operation.

When Pr.77 Parameter write selection = "0" (initial value), write is
enabled only during a stop.

You are attempting to set the parameter in the
External operation mode.

Choose the PU operation mode.

Or, set Pr.77 Parameter write selection = "2" to enable parameter write
regardless of the operation mode.

Parameter write is disabled by the Pr.77

Parameter write selection setting.

Check the Pr.77 setting.

Key lock mode is enabled by the Pr.161
Parameter setting
Frequency setting/key lock operation selection
setting.

Check the Pr.161 setting.

Operation mode and a writing device do not
correspond.

Check Pr.79, Pr.338, Pr.339, Pr.550 and Pr.551, and select an operation
mode suitable for the purpose.

Pr.72 PWM frequency selection was attempted
to be set to "25".Alternatively, PM sensorless
vector control was attempted while Pr.72 =
noygn.

Pr.72 ="25" cannot be set under PM sensorless vector control. (A sine
wave filter (MT-BSL/BSC) cannot be used under PM sensorless vector
control.)

Power Lamp is not Lit

Check points Possible Cause

Countermeasure

Main Circuit
Control Circuit

Wiring or installation is improper.

Check for the wiring and the installation.
Power lamp is lit when power is supplied to the control circuit (R1/L11,
S1/L21).
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Precautions for Maintenance and Inspection

The inverter is a static unit mainly consisting of
semiconductor devices. Daily inspection must be
performed to prevent any fault from occurring due to
the adverse effects of the operating environment, such
as temperature, humidity, dust, dirt and vibration,
changes in the parts with time, service life, and other
factors.

e Precautions for maintenance and inspection

When accessing the inverter for inspection, wait
for at least 10 minutes after the power supply
has been switched OFF, and then make sure that
the voltage across the main circuit terminals P/+
and N/- of the inverter is not more than 30 VDC
using a tester, etc.

Inspection ltem

Daily Inspection

Basically, check for the following faults during
operation.

e Motor operation fault

* Improper installation environment

e Cooling system fault

Daily and Periodic Inspection

e Abnormal vibration, abnormal noise

e Abnormal overheat, discoloration

Periodic Inspection

Check the areas inaccessible during operation and
requiring periodic inspection.

Consult us for periodic inspection.

e Check and clean the cooling system. Clean the air
filter, etc.

e Check the tightening and retighten. The screws and
bolts may become loose due to vibration,
temperature changes, etc. Check and tighten them.
Tighten them according to the specified tightening
torque.

e Check the conductors and insulating materials for
corrosion and damage.

e Measure the insulation resistance.
e Check and change the cooling fan and relay.

Note: When using the safety stop function, periodic
inspection is required to confirm that safety
function of the safety system operates correctly.

Inspection
Interval )
Area of Corrective Check
inspec- Periodic action at fault by the
tion Inspection item Description Daily (a) occurrence user
S di Check the surrounding air I th
urroun mgt temperature, humidity, dirt, corrosive o) mprove et
environmen gas, oil mist, etc. environment.
Check fault
Check for unusual vibration and noise. (0] location and
General Overall unit retighten
Check for dirt, oil, and other foreign 0 cl
material.(b) ean.
Power supply voltage Check that the main circuit voltages o Inspect the power
PPy 9 and control voltages are normal.(¢) supply.
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Precautions for Maintenance and Inspection

Inspection
Interval i
Area of Corrective Check
inspec- Periodic action at fault by the
tion Inspection item Description Daily (a) occurrence user
(1) Check with megger (across main Contact the
circuit terminals and earth (ground) manufacturer.
terminal). o
Retighten.
General (2) Check for loose screws and bolts. o
(3) Check for overheat traces on the Contact the
(e}
parts. 0 manufacturer.
(4) Check for stain. Clean.
(1) Check conductors for distortion. o Contact the
manufacturer.
Conductors, cables (2) Check cable sheaths for breakage
and deterioration (crack, Contact the
. ) o
discoloration, etc.). manufacturer.
Stop the
Check for unusual odor and abnormal equipment and
Transformer/ reactor increase of whining sound. 0 contact the
manufacturer.
Main circuit
Stop the
Terminal block Check for a damage. (0] equipment and
contact the
manufacturer.
Contact the
(1) Check for liquid leakage. 0 manufacturer.
Smoothing aluminum . 0
: - (2) Check for safety valve projection
electrolytic capacitor and bulge. (0]
(3 )Visual check and judge by the life
check of the main circuit capacitor.
Check that the operation is normal Contact the
Relay/contactor and no chattering sound is heard. 0 manufacturer.
(1) Check for crack in resistor o Contact the
insulation. manufacturer.
Resistor
(2) Check for a break in the cable. o Contact the
manufacturer.
Control (1)Check that the output voltages Contact the
circuit, across phases are balanced while o manufacturer.
protective operating the inverter alone.
circuit Operation check
(2)Check that no fault is found in Contact th
protective and display circuitsin a (0] on afc ¢ e
sequence protective operation test. manufacturer.
Stop the
(1) Check for unusual odor and equipment and
discoloration. 0 contact the
Overall
manufacturer.
(2) Check for serious rust (] Contact the
Compo- development. manufacturer.
nents
check Alumi- | (1) Check for liquid leakage in a
it d def tion t .
Zlirrtro_ capacitor and deformation trace ) Contact the
lytic (2) Visual check and judge by the life o manufacturer.
capaci- check of the control circuit capacitor.
tor
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Precautions for Maintenance and Inspection

Inspection
Interval
Area of Corrective Check
inspec- Periodic action at fault by the
tion Inspection item Description Daily (a) occurrence user
%)is(;r)eck for unusual vibration and 0} Replace the fan.
Cooling fan (2) Check for loose screws and bolts. Fix W'th t_he fan
0 cover fixing screws
Cooling ; Clean.
system (3) Check for stain. 0
(1) Check for clogging. 0 Clean.
Heatsink
(2) Check for stain. 0 Clean.
Display (1) Check that dis : Contact the
L play is normal.
Indication (2) Check for stain. o 0} manufacturer.
Clean.
Stop the
Meter Check that reading is normal. o) equipment and
contact the
manufacturer
Load motor Stop the
Operation check _Check for V|brat|op and _abnormal o equipment and
increase in operation noise. contact the
manufacturer.

(@ One to two years of periodic inspection cycle is recommended. However, it differs according to the installation environment. Consult us for periodic

inspection.

(b) Qil component of the heat dissipation grease used inside the inverter may leak out. The oil component, however, is not flammable, corrosive, nor

conductive and is not harmful to humans. Wipe off such oil component.

(@) It is recommended to install a voltage monitoring device for checking the voltage of the power supplied to the inverter.

Note: Continuous use of a leaked, deformed, or
degraded smoothing aluminum electrolytic
capacitor (as shown in the table above) may lead
to a burst, breakage or fire. Replace such a
capacitor without delay.

Checking the Inverter and Converter
Modules

Preparation

Disconnect the external power supply cables (R/L1, S/
L2, T/L3) and motor cables (U, V, W).

Prepare a tester. (For the resistance measurement, use
the 100 Q range.)

Checking Method

Change the polarity of the tester alternately at the
inverter terminals R/L1, S/L2, T/L3, U, V, W, P/+, and N/-
and check the electric continuity.
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Notes:

Before measurement, check that the
smoothing capacitor is discharged.

At the time of electric discontinuity, the
measured value is almost infinity. When
there is an instantaneous electric continuity,
due to the smoothing capacitor, the tester
may not indicate infinity. At the time of
electric continuity, the measured value is
several Q to several tens of Q. If all
measured values are almost the same,
although these values are not constant
depending on the module type and tester
type, the modules are without fault.
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Precautions for Maintenance and Inspection

Module Device Numbers and Terminals to be Checked

TESt_er TESte r Converter module P(: Inverter module
polarity Result polarity Result ' mR1 R3S TRS
o ol oo I TITT]
% D1 R/LT [P+ [Discontinuity D4 R/ILT [N/~ [Continuity PN 4L AAHAL AA 5
E Pl+ [R/LT [Continuity NI~ [R/LT [Discontinuity RL1—s c l U
SILZ [Pi+  [Discontinuity SILZ [N/~ [Continuity .
= 512
2z b2 P+ [S/L2 [Continuity DS N/- |S/LZ |Discontinuity G II C
@
= T3 [P+ |Discontinuit T3 [N~ [Continui 3 W
£ |p3 e T ontinulty. T30 O
o Pi+ |T/L3 |Continuity M/~ |T/L3 |Discontinuity .
@ U Pl+  |Discontinuity U NI- [Continuity Diﬁ Dit D K K 5
3 | e U (Contnuty || N N[0 [Discontinuf a) Wt
B ontinuity - iscontinuity TR *TEk TRY
£ v P+ |Discontinuity v N/- | Continuity
?_1:3 TR3 P+ [V Continuity TRG NE TV Discontinuity N=
o TRS W P+ |Discontinuity TR W N/- | Continuity
= Pl+ W Continuity N TW Discontinuity

(Assumes the use of an analog meter.)

Inverter Replacement

The inverter can be replaced with the control circuit
wiring kept connected. Before replacement, remove the
wiring cover of the inverter.

1. Loosen the two mounting screws at the both side of
the control circuit terminal block. (These screws
cannot be removed.) Slide down the control circuit

terminal block to remove it.

Loosen the

2. Be careful not to bend the pins of the inverter's
control circuit connector, reinstall the control circuit

Note: Before starting inverter replacement, switch
power OFF, wait for at least 10 minutes, and then
check the voltage with a tester and such to
ensure safety.

Measurement of Main Circuit

Voltages, Currents and Powers

Since the voltages and currents on the inverter power
supply and output sides include harmonics,

measurement data depends on the instruments used

and circuits measured. When instruments for

RT-SVDO08B-EN

commercial frequency are used for measurement,
measure the following circuits with the instruments
given on the next page.

Note: When installing meters etc. on the inverter
output side When the inverter-to-motor wiring
length is large, small-capacity models, the
meters and CTs may generate heat due to line-
to-line leakage current. Therefore, choose the
equipment which has enough allowance for the
current rating. To measure and display the
output voltage and output current of the inverter,
it is recommended to use the terminal AM and
FM output functions of the inverter.

Examples of Measuring Points and
Instruments

Output voltage

Input voltage

NJln_Wﬂn_Wﬂm ot coment /r"’\\wj:““.\uf\\*

&
Three-phase @
power supply @
v
D
@

QOutput current

To the motor

.
t : Moving-iron type
.
% : Electrodynamometer type
t ¢t (i5]) : Moving-coil type
Instrument e e
types 1*‘1 %o 43+ : Rectifier type
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Precautions for Maintenance and Inspection

Measuring Points and Instruments

Item

Measuring point

Measuring instrument

Remarks (reference measured value)

Power supply
voltage V1

Across R/L1 and S/L2,
S/L2 and T/L3, T/L3
and R/L1

Moving-iron type AC
voltmeter(@)

Power supply side
current I1

R/L1, S/L2,T/L3 line
current

Moving-iron type AC
ammeter

Commercial power supply Within permissible AC voltage fluctuation

Power supply side
power P1

R/L1, S/L2, T/L3 and
Across R/L1 and S/L2,
S/L2 and T/L3, T/L3
and R/L1

Digital power meter (for
inverter) or
electrodynamic type
single-phase wattmeter

P1 =W11 + W12 + W13 (3-wattmeter method)

Power supply side
power factor Pf1

Calculate after measuring power supply voltage, power supply side current and power supply side power.

Pfi = =100

P.
3V

bl

o

Rectifier type AC voltage

Output side Across Uand V, Vand Py Difference between the phases is within 1% of the maximum output
meter(®) (moving-iron
voltage V2 W, and Wand U voltage.
type cannot measure.)
Output side U, Vand W line Moving-iron type AC Difference between the phases is 10% or lower of the inverter rated
current I2 currents ammeter(c current.

Output side power
P2

U, V, Wand across U
andV,Vand W

Digital power meter (for
inverter) or
electrodynamic type
single-phase wattmeter

P2 = W21 + W22

2-wattmeter method (or 3-wattmeter method)

Output side power

Calculate in similar manner to power supply side power factor.

factor Pf2 Pf. = P2 400 %
.;’5‘\."2 ® |2
Moving-coil type (such as - ,
Converter output Across P/+ and N/- tester) Inverter LED islit. 1.35 " V1
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Precautions for Maintenance and Inspection

Item

Measuring point

Measuring instrument

Remarks (reference measured value)

Frequency setting
signal

Across 2, 4(+) and 5

Across 1(+) and 5

Frequency setting
power supply

Across 10(+) and 5

Across 10E(+) and 5

Frequency meter
signal

Across AM(+) and 5

Across CA(+) and 5

Across FM(+) and SD

Start signal Select
signal Reset signal
Output stop signal

Across STF, STR, RH,
RM, RL, JOG, RT, AU,
STP (STOP), CS, RES,
MRS(+) and SD (for
sink logic)

Fault signal

Across Al and C1

Across B1 and C1

Moving-coil type (tester
and such may be used.)
(internal resistance 50 kQ
or more) Moving-coil type
(such as tester)

0to10VDC, 4to 20 mA

Oto+5VDCand0to £10VDC

5.2VvDC

10vDC

"5" is common

Approximately 10 VDC at
maximum frequency (without
frequency meter)

Approximately 20 mADC at
maximum frequency

Approximately 5 VDC at maximum

frequency(without frequency
meter)
T

F—

5

E&VDC

-
=

T2

Pulse width T1: Adjust with Pr.900.

Pulse cycle T2: Set with Pr.55.
(frequency monitor only)

"SD" is common

When open
20to 30 VDC

ON voltage: 1 Vor less

Continuity check(d)

[Normal]

Across Al and C1

Across B1 and C1

Discontinuity

Continuity

[Fault]
Continuity

Discontinuity

(a

A digital power meter (designed for inverter) can also be used to measure.

() Use an FFT to measure the output voltage accurately. A tester or general measuring instrument cannot measure accurately.
(© When the carrier frequency exceeds 5 kHz, do not use this instrument since using it may increase eddy current losses produced in metal parts inside the
instrument, leading to burnout. In this case, use an approximate-effective value type.

(d) When the setting of Pr.195 ABC1 terminal function selection is the positive logic

Measurement of Powers

Use digital power meters (for inverter) for the both of
inverter input and output side. Alternatively, measure
using electrodynamic type single-phase wattmeters for
the both of inverter input and output side in two-
wattmeter or three- wattmeter method. As the current
is liable to be imbalanced especially in the input side, it
is recommended to use the three- wattmeter method.

Examples of measured value differences produced by
different measuring meters are shown below.

An error will be produced by difference between
measuring instruments, e.g. power calculation type
and two- or three- wattmeter type three-phase
wattmeter. When a CT is used in the current measuring
side or when the meter contains a PT on the voltage
measurement side, an error will also be produced due
to the frequency characteristics of the CT and PT.

RT-SVDO08B-EN

Measurement conditions

Constant output of 60 Hz or
more frequency with a
constant- torque (100%). The
value obtained by the 3-
wattmeter method with a 4-
pole 3.7 kW induction motor is
assumed to be 100%.

o
0=—s0:

1004 ﬁi?f-g

o

.4

80 X 3-wattmeter method (Electro-dynamometer type)
@ 2-wattmater method (Electro-dynamometar type)
© Clip AC power meter

(For balanced three-phase load)
A Clamp-on wattmeter

(Hall device power arithmetic type)

60

—T
0 20 40 60 80 100120Hz

Example of measuring inverter input power

Measurement Conditions

Constant output of 60 Hz or
more frequency with a
constant- torque (100%). The
value obtained by the 3-
wattmeter method with a 4-
pole 3.7 kW induction motor is
assumed to be 100%.

%
120

ry
5
hd

100 grox—Reg——

80 X 3-wattmeter method (Electro-dynamometer type)
@ 2-wattmeter mathod (Electro-dynamometer type)
© Clip AC power meter

(For balanced three-phase load)
£ Clamp-on wattmetar

(Hall device power arithmetic type)

——
0 20 40 60 80 100120Hz

Example of measuring inverter output power
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Measurement of Voltages and Use of PT
Inverter Input Side

As the input side voltage has a sine wave and it is
extremely small in distortion, accurate measurement
can be made with an ordinary AC meter.

Inverter Output Side

Since the output side voltage has a PWM-controlled
rectangular wave, always use a rectifier type voltmeter.
A needle type tester cannot be used to measure the
output side voltage as it indicates a value much greater
than the actual value. A moving- iron type meter
indicates an effective value which includes harmonics
and therefore the value is larger than that of the
fundamental wave. The value monitored on the
operation panel is the inverter-controlled voltage itself.
Hence, that value is accurate and it is recommended to
monitor values (analog output) using the operation
panel.

PT

No PT can be used in the output side of the inverter.
Use a direct-reading meter. A PT can be used in the
input side of the inverter.

Measurement of Currents

Use moving-iron type meters on both the input and
output sides of the inverter. However, if the carrier
frequency exceeds 5 kHz, do not use that meter since
an overcurrent losses produced in the internal metal
parts of the meter will increase and the meter may burn
out. In this case, use an approximate-effective value
type.

Since current on the inverter input side tends to be
unbalanced, measurement of three phases is
recommended. Correct value cannot be obtained by
measuring only one or two phases. On the other hand,
the unbalanced ratio of each phase of the output side
current should be within 10%.

When a clamp ammeter is used, always use an
effective value detection type. A mean value detection
type produces a large error and may indicate an
extremely smaller value than the actual value. The
value monitored on the operation panel is accurate if
the output frequency varies, and it is recommended to
monitor values (provide analog output) using the
operation panel.

Examples of measured value differences produced by
different measuring meters are shown below.
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Measurement conditions(2)

x ClipAC i
Moving-iron power meter
mL\MC—if—w:_,_‘ -— 10| Movingirontype [/
— o = =
80| D —_— 80 //
r . I cl t
f— Clamp-on watimeter © P S0
—_— T\ current measurament
60 7 \ 0
Clamp meter Clamp-on watimeter
current measurement
L. ..
0 20 40 60Hz

S S T
o 20 a0 80Hz

P N Example of measuring inverter output current
Example of measuring inverter input current P 9 P

(@) Indicated value of the moving-iron type ammeter is 100%.

Use of CT and Transducer

A CT may be used in both the input and output sides of
the inverter. Use the one with the largest possible VA
ability because an error will increase if the frequency
gets lower.

When using a transducer, use the effective value
calculation type which is immune to harmonics

Measurement of Inverter Input Power
Factor

Calculate using effective power and apparent power. A
power-factor meter cannot indicate an exact value.

Effective power
Apparent power
Three-phase input power found by the 3-wattmeter method

Total power factor of the inverter

VARV (power supply voltage) x | (input current effective value)

Measurement of Converter Output
Voltage (across terminals P and N)

The output voltage of the converter is output across
terminals P and N and can be measured with a moving-
coil type meter (tester). Although the voltage varies
according to the power supply voltage, approximately
800 VDC to 900 VDC is output when no load is
connected and voltage decreases during driving load
operation. When energy is regenerated from the motor
during deceleration, for example, the converter output
voltage rises to nearly 1100 VDC to 1300 VDC
maximum.

Measurement of Inverter Output
Frequency

In the initial setting, a pulse train proportional to the
output frequency is output across the pulse train
output terminals FM and SD of the inverter. This pulse
train output can be counted by a frequency counter, or
a meter (moving-coil type voltmeter) can be used to
read the mean value of the pulse train output voltage.
When a meter is used to measure the output frequency,
approximately 5 VDC is indicated at the maximum
frequency.

In the initial setting of the CA-type inverter, a pulse
train proportional to the output frequency is output
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Precautions for Maintenance and Inspection

across the analog current output terminals CA and 5 of Pressure Test

the inverter. Measure the current using an ammeter or . .

tester. Do not conduct a pressure test. Deterioration may
occur.

Insulation Resistance Test Using Megger

For the inverter, conduct the insulation resistance test
on the main circuit only as shown below and do not
perform the test on the control circuit. (Use a 500 VDC
megger.)

Notes:

e Before performing the insulation resistance
test on the external circuit, disconnect the
cables from all terminals of the inverter so
that the test voltage is not applied to the
inverter.

e For the continuity test of the control circuit,
use a tester (high resistance range) and do
not use the megger or buzzer.

\) Motor

MR, U T

gio Inverter o [T bE. I
TIL3 W

500VDC st o

megger s L
&) L
L

RT-SVDO08B-EN 133



Specification

Inverter Rating
200 V Class

00046 | 00077 | 00105 | 00167 | 00250 | 00340 | 00490 | 00830 | 00770 | 00930 | 01250 | 01540 | 01870 | 02330 | 03160 | 03800 | 04TS0
.- o4k |orsk | 1k | 2o | 3w | sek | vk | v | 15k qese| 2ok | som | vk | ask | ssk | Tsk | mok
ETa) ors 15 ez a7 [ss [rs [ 15 185 [z2 30 37 45 &5 75 BOM10 [132
ppiicabis moter | LD ors 15 [zz 27 Jss [rs [ 15 185 [z2 30 37 45 &5 75 [ 110
capacity (K NO {inital seltng) o4 Jors |15 ez Jar |ss s 11 15 i85 |z 30 37 45 55 75 80
HO 02z foa Jors s Jez Jar |ss [rs |1 15 18.5 30 37 45 55 75
=T 16 Jze | N EE 13 18 24 25 15 48 58 k2] [ 120 [145  [181
Rated eapacity | LD 16 a7 a7 |se [Jee |z 17 22 27 32 43 53 ES B 1o |13 [188
[RvA) =3 ND {inital seltng) 11 Jis |z az a7 o1 |a2 18 23 28 34 44 &5 &7 [H] 1o 132
HO o J1a Jie |3 4z Jer o1 |4 18 23 28 34 44 55 67 B2 110
ET) 46 |77 a5 Jie7 |25 34 43 63 77 [E 125 J154 |17 |233 |36 [sso  |47s
Rated current |LD 4z |7 g 152 |3 3 45 58 705 |es 14 140 |17 |21z |ze8 (348|432
1A) NO {inital seltng) 3 5 B 11 175 |24 33 45 61 76 B0 15 [145 [175 [215 288|348
HO 15 |3 3 8 11 175 |24 33 45 61 6 80 15 [145 [175  |215 |288
E S0 110% 60 &, 120% 3 & (Invense-lime characlersbes) al surrounding air lemperalune 40°C
a3 é—‘:ﬁféﬁlﬁzt”‘g LD 120% 6D &, 150% 3 & (inverse-lime characlerislics) al surounding air lemperature 50°C
" ND {initial setting) 150% 60 &, 200% 3 & (inverse-lime characlenslics) al surrounding air lemperature 50°C
HD 200% 60 & 250% 3 & (inwerse-lime characlerislics) al surrounding air lemperatura 50°C
Faled vollage « Three-phase 200 1o 240 V
Brake Iramsistor Built-in IFH-BU2 {Oplion)
Fegenerative E:ﬁ::::l"l ke 15006 WrquerTRED EiﬂElEte;qw |;Téﬁ:-jtcf“quw 20% lorqueiContinuous :E;ﬁ:;::ud:a
braking .
sl aption js | 130% BFGUET Lyn0e ierquarO%ED 100% tomue/ESED - - - - - |-
used) (e
_ngjl'l:;”&;mmw Three-phase 200 1o 240 V 50 HZB0 Hz
Parmissibie AC vollage Nuctuabon 170 o 264 V 50 H2/B0 Hz
Parmissibla Trequency Nuctuabion [+5%
= ET) 53 Jag 13z a7 [ss Jasa |e2e Jeoe Jesy |15 151 J1as e e (316 [3e0  Jars
8§ Rated input  |LD 5 83 122 [183 |zss 416 |sez2 |rae |woe e |13 178 2o (255 |ze8 (348 [432
§ curmenl (A)«&  IND (nital setting) g g3 106 |14t |zze |3aza |aaz |08 |BO 3 |13 |50 et |21 (268|288 348
B HO 2z Jae ez |ioe a1 226 [334 Jaaz [eos [eo pe3 113 [1s0  [181 218|215 |[z2es
ETa) 2 4 |5 78 iz 17 24 31 7 44 58 70 Bd 103 [120  [148  [184
Power supply || o 1.8 3.2 4.7 7 1 16 2 28 35 41 53 68 78 a7 10 [132  |1es
capacity (k4] — —
- ND {inital seltng) 15 Jza |a 54 [as |13 17 23 30 37 43 57 7] B2 101|110 [132
HO o Jis [z4 |4 54 Jes |13 17 23 30 37 43 5T &8 B2 B2 110
Profectve structure (IEC §0528) «10 Enciose ype (IP20) Open type (IPO0)
Coaling syslem Seli-coaling Foreed air cooling
Apprex. mass (kg) b0 Jez Jez Jrz Jer Jer Jer Jes s Jis s Jer ez a2 Jsa e Jma

»1  The applicable molor capacity indicaled is the maximum capacily spplicable for use of the Milsubishi 4-pole slandard malos.

*2  The 0.2 KW moler capacity & applicable under VIF contrel enly.

«3  The raled outpul capacity indecaled assummes thal the oulpul voltage is 220V lor 200V class,

i The % valie of the overoad curment raling ndicated is the ralio of the overload cument 1o the inveners raled oulpul cumenl. For repeated duly, allow tme for the inveriar
and meobor io return bo or below the lemperatures under 100% load

*5  The maximum oulpul vellage does nol exceed the power supply vollage. The maximum oulpul voltage can be changed within e setling range. However, the maximum
paint of the vollage wavelorm al the inverter oulpul side (s the power supply woltage multiplied by about W2

=6 Value for ihe buil-in brake resistor

*7  ‘alue for ihe ND rating

LE) The rated inpul current indicales a value al a raled oulpul volage. The impedanca al the power supply side (including those of the inpul reachor and cables) affects the
rated input curment.

«9  The power supply capacily (s the value when at the raled outpul current. It varies by the impedancs a1 the power supply side (including those of the inpul reaclor and
cables)

*10  FR-DUOE: IP40 (excepl for the PU connecler seclion)
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Specification

400 V Class

Modal FRABI) booz3 | ooa3a] 005z |oous3| ootz | et 7o |oozse o3 10 |eeaso|ousro] oosan |eerrofenssootisa [otana |ezseofuzseeoszsa |eastofuasze fos 1o [osarofuaton osean]
o.am [0 7sk| 1.5k |2 26| 37w |5 50| 78k | 11 | 150 [rmswe] 2ax | 3o | 37k [ ass | sk | 75 | vow [110k | 132018 0m ] 1850 | 220K 2 50k | 280K
SLD 075 |15 |ez [57 |ss |75 |11 Jis |esfez fo |ar fas s ;g‘ 110 |13z |60 [185 |20 feso |eso |sis Jass
gﬂlftflrﬁ:cmﬂ' LD 075 (15 Jz2 |57 [55 |75 |11 |5 |esfez fo (a7 s fss |75 [eo 1o i3z [1eo iss ezo [2s0 fzso fais
’ ND {inital setting) pa Jors|is Jez Jar [ss Jrs |11 [1s peslez a0 Jsr fas [ss [rs feo Jiio [132 [ieo |ras |220 Jeso feso
HD pzcJoa fo7s|is |22 [37 |55 frs 11 s Jes(ez Jso |o7 [as [ss frs Jeo [110 i3z |iso [1es Jzzo feso
SLD 16 |28 [« |63 [10 [13 Jio fes Jeo |ee for [se Jr1 |ee [137 [1es Jiee Jese |27s Jaze |ear [a1v Jess [s21
et LD 16 |27 [a7 |s& [se |12 e fez o7 | Jaz sz Jes [et [110 |17 fes Jioe |24 fers |seo [ser Jair fass
ﬁi’;‘;;‘ﬁ MO (inital setting) 11 |1o |3 Jae [so [a1 |z |is [2a Jeo 4 |4z [sa |es [sa [110 a7 |ies [1oe fzaz fers [azo a7 fair
HD pe |11 J19 |5 las [5e fot Jia J1e fea Jes a4 Jas |sa [ss Jea J11o Jiar |1es f1es fese |o7s Jaee fesr
SLD 23 |ae |52 |es [izefir Jes 1 Jae far Je2 7 Jes |t [e0 ote feeo Jaes |31 ez fast [ser [e1o fees
Ratsd current |LD 21 |35 [a8 |76 [115 16 Jes o |35 fas |57 [ro [es [oe [1aa [180 Je1e Jeso [szs fast faae [se1 [se7 feo
(4 ND (initial setting) 1s |25 [a Jg [o [1z |ir = a1 Jee Jsa sz Jrt fee [110 [1aa fiso Jeis |20 fees |eet [ase Jaat [sar
~ HD (EREN N G CEN N EE N G I EEEEE 2 EREE E R A
§ SLD 1108 80 =, 120% 3 & (imverse-lime charscierisbies) al surrounding air temperature 40°C
S|ovencad LD [120% 50 =, 150% 3 & [inverse-tme characierislics) al sumounding air iemperature 50°C
ime“ ratng N {iniial selfing) 150% B0 &, 2008 3 & (nverse-tme characleristies) at sumounding air lemperature 50°C
HD 200% 60 &, 25056 3 & (inverse-tre characlerislics) al sumounding air lemperatura 50°C
atad volage «s Three-phase 360 1o 500 V
Birake Iransistor Eudt-r FR-BU2{Option )
Regenarative Maxirmum brake lorgue 7 [100% borque/25%ED <& 20% lomue/sontinuows 10% lorguedeontinuous.
Liraking FR-ABR
[when the option s |100% torques10%ED 100% torqueBHED | — <12 - -+ -+F - F I
used)
EEM_EEZ:LMUEM Three-phase 380 o 500 V' 50 Hz/60 Hz +11
[Parmnissibie AC veltage fuctuation 323 10 550 50 HZ/60 Hz
[Pamnissible frequency fucluation £5%
2 SLD 32 |sa [re |oo|iea 225|317 s [aaz |sea Jrs e [o7s J11s Jat 180 [216 Jeso |s2s [as1 Jazz fast [sa7 6o [ees
%Ramdmpul LD 5 [ag |73 |oa|ist [zz3]s1 sz [san|sae [rst [ao7 fios [i30 [14e 180 fz1e Jeso [azs [ast faaz (a1 [sa7 feio
-,(,wrre'llf.ﬁ-.\-i ND (initial setting) 23 37 |62 [es [rzsiralzzs|sr [sosfeezfses [rs1 et 108 [134 [14a [180 Je1e 260 |a2s a1 [azz fast [sa7
] HD 14 |23 [a7 sz |83 [1zafivafezs]sn faosfesz(sesfrsa for [108 [110 [1aa J1eo [216 Jeso |ses [se1 Jasz faan
SLD 25 a1 |59 [es [1z |17 Jes |1 a7 fas |58 [ma [es [or [137 |ies fiee Jese [27s sz fser [aav Jess [s2a
Powersurply |0 23 |37 |55 [r7 [12 |17 Jes o a4 Ja1 57 [se Je1 |ee [110 [137 Jies Jroe |24 Jers |eee [sev Jai7 fess
ﬁi’;‘;;‘fﬁ MO (initial setting) 17 |28 [a7 |63 [oa |13 |7 Jea a1 Jar Jaz [s7 [eo ez [102 [110 fiar |ies [1oe Jeaz fors [azo asr fair
HO 11 |17 [z8 |7 |63 [oa |z |17 [2a |31 [er [az Jsr fer [e3 [ea [0 Jiav [1es fise feas [27s ms fasr
Prolective structure (IEC 60529) 10 [Enciose typs (IP20) Open type (IP00)
Coolng system Self-cooling Farced air cooling
[pppron mass (kg) 28 [28 Joa |53 Jas [57 Jor Jee o2 s Jis Jes ot Jar Jas Js2 Jss Jro e Juir Jii7 [res Joes Jiss

=1  The appicable mobor capacily indicabed s the maximum capacity applicable for use of the Mitsubishi 4-pole standand molor.

*2  The 0.2 KW molor capacily is applicabls under WF conirol oniy.

=3 The raled oulpul capacly indicaled assumes thal the oulpul vollage i 440 V for 400 W class

-4 The % value of the overlcad curan raling indcaled is the ralio of the overioad curnenl 1o the invertar's rated oulpul current, For repealed duty, aliow lime for the inverter
and molor be refum io or below e lsmperatures under 100% load.

=5 The maximum oulpul vollage does nol axcesd the power supply vollage. The maximum culpul vollage can be changed within the selting range. However, the maximum
peint of ihe voltage wavelormn al the inverier output side i the power supply voliage muliplied by about o8

-6 Value Tor the built-in brake resistior

=7 alue for the NO raling

8 The raled inpul current indicabes a value 3l a rated outpul vollage. The impedance al the powes supply side (Including those of the inpul reactor and cables] affecls the
raled input curment.

=3  The power supply capacity is the valus when al the raled oulpul cumenl R vanies by Be impadance al the power supply sida (including those ol the input reaclor and
cabies).

=10 FR-DAMGE: IP40 {excepl for the PU conneclon section)

#11  For the power vollage excesding 460 V, =&l PRATT Input voltage mode salection.

=12 The braking capability of the inverier buil-in brake can be improved with a commarcial braxe resision, For e getans, please conlact your sales represanialive
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Specification

600 V Class
FR-A860-00450 or Lower

136

Model FR-AB60-[ ]-N6 00027 00061 00090 00170 00320 00450
SLD 1.5 3.7 5.5 " 18.5 30
lApplicable motor capacity (kw) (LD 1.5 37 5.5 n 185 30
1 MND (initial setting) 0.75 2.2 ir 7.5 15 22
HD 0.4 1.5 2.2 5.5 1 18.5
SLD 2.7 5.1 kl 17 32 45
LD 2.5 5.8 6.2 16 27 41
Rated capacity (kKVA) =2 -
MD (initial setting) 1.7 4 6.1 12 22 33
HD 1 2.7 4 9 16 24
SLD 2.7 (2.3) 6.1(5.2) 9 (7.65) 17 (14.4) 32 (27.2) 45 (38.2)
LD 2.5 (2.1) 5.6 (4.8) 6.2 (T 16 (13.8) 27 (22.9 41 (34.8
Rated cument (&) « . (2.1) (4.8) (T} { (22.9) {34.8)
ND {initial setting) 1.7 4 5.1 12 22 33
=1 HD 1.0 27 4 g 16 24
S aLD 110% 60 s, 120% 3 = (inverse-time charactaristics) | 110% 60 s, 120% 3 s (inverse-time characteristics)
at surrounding air temperature 30°C at ambiant tempearatura 40°C
(Overload current rating =4 (LD 120% 80 5, 150% 3 s (inverse-lima characleristics) al ambiant temparatura 40°C
MND ({initial setting) 150% 80 5, 200% 3 s (invarsa-time characleristics) al ambiant temparatura 40°C
HD 200% 80 5, 250% 3 5, 2B0% 0.5 5 (inverse-time characteristics) at ambient temperature 40°C
Rated voltage «5 Three-phase 525 to 800V
. Brake transkstor Built-in
Reganerative braking - - -
Maximum brake torque -6 20% torquadcontinuous

Rated input
AC vollagefiraquancy Three-phase 525 to 600 V 60 Hz
Permissible AC voltage fluctuation 472 to 660 W 60 Hz
Permissible frequency fluctuation +5%
= 5LD 4.7 " 15 27 43 &1
El . ) LD 4.4 9.8 14 25 36 55
= |Rated input current (&) «7 -
‘g MND (initial setting) 3.0 7.0 10 19 29 -t
E HD 18 4.7 6.8 14 21 32
SLD 4.7 1006 15 267 424 50.6
Power supply capacity LD 4.4 9.8 138 25.2 35.8 54.4
(KVA) «2 MO (initial setting) 3 7 10.3 189 28.2 43.8
HD 1.8 4.7 6.7 14.2 21.2 31.9
Protectve structure (IEC 60529) Enclosad type (UL type 1 plenum rated) =5, «i0 Enclosad type (UL type 1 phenum rated) «¢
Cooling system Salf-cooling Farcad air cooling
[Approx. mass (ka) 5.3 5.8 |5.8 |7 B |17
»1  The applicable molor capacity indicated is the maxmum capacily applicable for use of the 4-pale standard molor.
2 The raled outpul capacity indecaled assiumes thal the oulpul voltage s 573 W,
*3  \When an operation is perfonmmed with the camier frequency ==t to 3 kHZ or more, and the inverer outpul current reaches the value indicated n the parenthesis, the
canmes frequency (s automatically lowered. The molor nose becomes louder accordingly.
»4  The % value of the overoad current raling ndicated is the rabo of the overload curent to the inverer's rated sulpul eurent. For repeated duty, allow tme for the invener
and Fivotor 1o relurm to of below the temperstures under 100% |oad
»5  The maximum oulpul veltage does not exceed the power supply vollage. The maximum oulpul veltage can be changed within the setling range. However, the masimum
paint of the vollage wavelorm al the irmeerter oulpul side (s the power supply woltage multiplied by about V2.
6 alue for the ND rating
*7  The rated input current indicales a value at & raled oulpul vollage. The impedance at the power supply side (including those of the inpul resclor and cables) allects the
rated input cument.
*5  The power supply capacily is the value when ai the raled outpul eurreni. It varies by the impedance al the power supply side (including these of the inpul reacior and
cables)
*3 UL Type 1 Enclosure - Sullable for Instaliabon in a Companiment Handling Condiianad Air (Plenum)
#10  \When an provided brake resister & used, the proleclive sruciune is open type (NEMA 1)
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FR-A860-00680 or Higher

Output

Model FR-ABEO—[] 00680 01080 01440 01670 02430 02890 03360 04420
SLD 45 75 80 110 132 160 220 250
|Applicable motor capacity (kW) |LD 45 75 a0 110 132 160 220 250
1 MDD (initial satting) 3T 55 75 k] 110 132 185 220
HD 30 45 55 75 50 10 160 185
SLD 68 108 144 167 242 288 335 j41
LD 62 ] 13 152 221 254 303 j401
FRated capacity (KWA) -2 — -
MDD (initial satting) 55 B4 104 131 152 221 254 303
HD 41 63 B4 104 131 152 202 254
SLD 58 (57.8) 108 (91.8) |144 (122) NET (141) |243 (206) (289 (245) (336 (2B5) P42 (375)
LD 62 (52.7) |29 (B4.1) 131 (1) 152 (129) |221 (187) |255(216) |304 (258) MOZ (341)
Rated currant (4] «3 — - ) [ ) 1
MO {initial satting) 55 B4 104 (B&) 131 (111) 152 (128) [221 (187) |255(216) |304 (258)
HD 41 63 B4 (71) 104 (88) 131 (1) |1s2 (129) [0z (171)  [255 (218)

Cwvarload currant rating «4

SLD 110% 60 5, 120% 3 s (inverse-ime characteristics ) at surrounding air temperature 40°C
120% 60 5, 150% 3 s
L O gq;?;’;:;zsj at 120% B0 s, 15[2:'::{: 3 s (inverse-time characteristics) atl surrounding air
temperatura 50°C

surrounding air
temparature 40°C

MDD (initial satting)

150% 60 5, 200% 35
(inwarsa-time
charactenstics) at
surrounding air
temparature 40°C

150% 80 s, 2000 3 s (inverse-time characteristics) al surrounding air

temperature

50"C

HD

200% 80 5, 250% 3 5, 280% 0.5 s (inverse-time characteristics) at surrounding air temperatura 40°C

Rated voltage -5

Three-phase 525 to 800 WV

Regenarative braking

Brake transistor

Built-in

Mot included

Maximum brake
torque =&

20%: torquedcontinuous

|_

Rated input
AC voltagafrequancy

Three-phase 525 to 600V

B0 Hz

Permissible AC voltage fluctuation

472 to B850V B0 Hz

+2  The raled oulpul capacty ndicated assumes thal the oulpul vollage is 575 V.
=3 When an operation is performed wilh the camer frequency &8l 10 3 KHEZ of mone, and the invenar oulpul curmenl reaches the value indicaled in the parenthess, the
carries frequency is aulomalically lowered. The molor nolse becomes louder accordingly.
=4 The % value of the overload curent rating indicaled is the ralio of the overioad current to e inverter's raled oulpul current. For repeated duty, allow time for the nverler
and molor 1o retum 1o of below the lemperatures under 100% load.
=5 The maximum oulpul vollage does nol exceed the power SUPply vollage. The maximum outpul vollage can be changed withn he selling range. Howewver, the maximum
paint of e vollage wavelorm a1 the invener outpul side & he power supply vollage mulliphed by aboul 42
=6 Value for the ND rating
7 The raled inpul current indicales a value 3 a rated outpul vollage. The impedance al the powes supply side [including those of the npul reactor and cables] affecls the
rated imput current.
*B  The power supply capacily is the value when al ihe raled ouipul cumenl. i varies by the mpadance al the power supply side (including those of the inpul reactor and

cables).

RT-SVDO08B-EN

Permissible fraguency fluctuation +5%
3?—“‘ SLD BT 108 144 167 243 2889 336 j4.2
5 LD 79 99 13 152 221 255 304 402
@ Rated input currant (A) «7 — -
‘g MO {initial satting) T0.5 108 104 13 152 221 255 304
2 HD 53 81 B4 104 131 152 202 255
SLD 86.8 107.6 143 166 242 288 335 |40
Power supply capacity LD T5.1 98.6 130 151 220 254 303 400
(KMA) =8 MD (initial setting) 70.2 107.6 104 130 151 220 254 303
HD 52.3 80.7 B4 104 130 151 201 254
Protective structure (|[EC 60529) (Open type (IPOD)
Coaling systam Forced air cooling
Approx. mass (kg) 36 Ja1 52 [s2 [ss [112 J115 J1sa
*]  The appicable mabor capacily indicated i the maximum capacity applicable for use of the 4-pole standard mabor.
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Common Specifications

Control
specification

Control method

Soft-PWM control, high carrier frequency PWM control (selectable among V/F control,
Advanced magnetic flux vector control, Real sensorless vector control), vector control(®),
and PM sensorless vector control

Output frequency range

0.2 to 590 Hz (The upper-limit frequency is 400 Hz under Advanced magnetic flux vector
control, Real sensorless vector control, vector control(b), and PM sensorless vector control.)

0.015 Hz/60 Hz (0 to 10 V/12 bits for terminals 2 and 4)
Analog 0.03 Hz/60 Hz (0 to 5 V/11 bits or 0 to 20 mA/approx. 11 bits for terminals 2 and 4, 0 to
. input +10 V/12 bits for terminal 1)
Frequency setting
resolution 0.06 Hz/60 Hz (0 to +5 V/11 bits for terminal 1)
Digital
input 0.01 Hz
Analog
Within £0.2% of the max. output frequency (25°C £+ 10°C)
Frequency input
accuracy
:?]'gl:tfl Within 0.01% of the set output frequency
Voltage/frequency Base frequency can be set from 0 to 590 Hz. Constant-torque/variable-torque pattern or

characteristics

adjustable 5 points V/F can be selected.

Starting torque

SLD rating: 120% 0.3 Hz, LD rating: 150% 0.3 Hz, ND rating: 200%() 0.3 Hz, HD rating:
250% 0.3 Hz (under Real sensorless vector control or vector control(®)

Torque boost

Manual torque boost

Acceleration/deceleration time
setting

0 to 3600 s (acceleration and deceleration can be set individually), linear or S-pattern
acceleration/deceleration mode, backlash countermeasures acceleration/deceleration can
be selected.

DC injection brake (induction
motor)

Operation frequency (0 to 120 Hz), operation time (0 to 10 s), operation voltage (0 to
30%) variable

Stall prevention operation level

Activation range of stall prevention operation (SLD rating: 0 to 120%, LD rating: 0 to
150%, ND rating: 0 to 220%, HD rating: 0 to 280%). Whether to use the stall prevention
or not can be selected (V/F control, Advanced magnetic flux vector control)

Torque limit level

Torque limit value can be set (0 to 400% variable).

(Real sensorless vector control, vector control (), PM sensorless vector control).
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Frequency setting
signal

Analog Terminals 2and4: 0to 10V, 0to 5V, 4 to 20 mA (0 to 20 mA) are available. Terminal 1:
input -10to +10V, -5to +5 V are available.

Digital Input using the setting dial of the operation panel or parameter unit

input

Four-digit BCD or 16-bit binary (when used with option FR-A8AX)

Start signal

Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can
be selected.

Input signals (twelve terminals)

Low-speed operation command, Middle-speed operation command, High-speed operation
command,

Second function selection, Terminal 4 input selection, Jog operation selection, Selection of
automatic restart after instantaneous power failure, flying start, Output stop, Start self-
holding selection, Forward rotation command, Reverse rotation command, Inverter reset

Pulse train input

100 kpps

Maximum and minimum frequency settings, multi-speed operation, acceleration/
deceleration pattern, thermal protection, DC injection brake, starting frequency, JOG

Oper_a_t|0n operation, output stop (MRS), stall prevention, regeneration avoidance, increased
specific magnetic excitation deceleration, DC feeding(®), frequency jump, rotation display,
automatic restart after instantaneous power failure, electronic bypass sequence, remote
setting, automatic acceleration/deceleration, intelligent mode, retry function, carrier
frequency selection, fast-response current limit, forward/reverse rotation prevention,
o ; ; operation mode selection, slip compensation, droop control, load torque high-speed
perational functions - - -
frequency control, speed smoothing control, traverse, auto tuning, applied motor
selection, gain tuning, machine analyzer(), RS-485 communication, PID control, PID pre-
charge function, easy dancer control, cooling fan operation selection, stop selection
(deceleration stop/ coasting), power-failure deceleration stop function(c), stop-on-contact
control, PLC function, life diagnosis, maintenance timer, current average monitor, multiple
rating, orientation control(®), speed control, torque control, position control, pre-
excitation, torque limit, test run, 24 V power supply input for control circuit, safety stop
function, swinging suppression control, CC-Link IE Field Network communication(d)
Output signal Open collector
output (five terminals) Inverter running, Up to frequency, Instantaneous power failure/undervoltage(c), Overload
warning, Output frequency detection, Fault Fault codes of the inverter can be output (4
Relay output (two terminals) bits) from the open collector.
Pulse train output 50 kpps
Pulse
train Max. 2.4 kHz: one terminal (output frequency)
output The monitored item can be changed using Pr.54 FM/CA terminal function selection.
(FM type)
For meter gs:;irt]t Max. 20 mADC: one terminal (output current)
(CA type) The monitored item can be changed using Pr.54 FM/CA terminal function selection.
Indication Voltage Max. 10 VDC: one terminal (output voltage)
S The monitored item can be changed using Pr.158 AM terminal function selection.
Operating | Output frequency, Output current, Output voltage, Frequency setting value
status The monitored item can be changed using Pr.52 Operation panel main monitor selection.
Operation panel
(FR-DUO0S8) Fault record is displayed when a fault occurs. Past 8 fault records and the conditions
:::gtrd immediately before the fault (output voltage/current/frequency/cumulative energization

time/year/month/date/time) are saved.

RT-SVDO08B-EN
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Overcurrent trip during acceleration, Overcurrent trip during constant speed, Overcurrent
trip during deceleration or stop, Regenerative overvoltage trip during acceleration,
Regenerative overvoltage trip during constant speed, Regenerative overvoltage trip during
deceleration or stop, Inverter overload trip, Motor overload trip, Heatsink overheat,
Instantaneous power failure(c), Undervoltage(c), Input phase loss(c)(e), Stall prevention
stop, Loss of synchronism detection(e), Brake transistor alarm detection(f), Output side
earth (ground) fault overcurrent, Output short circuit, Output phase loss, External thermal

Protective/ relay operation(e), PTC thermistor operation(e), Option fault, Communication option fault,
warning Protective function Parameter storage device fault, PU disconnection, Retry count excess(e), Parameter
function storage device fault, CPU fault, Operation panel power supply short circuit/RS-485

terminals power supply short circuit, 24 VDC power fault, Abnormal output current
detection(®), Inrush current limit circuit fault(c), Communication fault (inverter), Analog
input fault, USB communication fault, Safety circuit fault, Overspeed occurrence(e), Speed
deviation excess detection(b)(e), Signal loss detection(b)(e), Excessive position fault(b)(e),
Brake sequence fault(®), Encoder phase fault(®)(®), 4 mA input fault, Pre-charge fault, PID
signal fault, Option fault, Internal circuit fault, Internal circuit fault, Abnormal internal
temperature(@), Magnetic pole position unknown

Fan alarm, Stall prevention (overcurrent), Stall prevention (overvoltage), Regenerative
brake pre-alarm(e)f), Electronic thermal relay function pre-alarm, PU stop, Speed limit
indication(e), Parameter copy, Safety stop, Maintenance signal output(e), USB host error,
Warning function Home position return setting error(e), Home position return uncompleted(e), Home position
return parameter setting error(e), Operation panel lock(e), Password locked(e), Parameter
write error, Copy operation error, 24 V external power supply operation, Internal fan alarm
(9).

-10°Cto +50°C (0°C to +50°C for the FR-A800-GF) (non-freezing) (LD, ND, HD ratings)
Surrounding air temperature -10°C to +40°C (0°C to +40°C for the FR-A800-GF) (non-freezing) (SLD rating, IP55
compatible models)

95% RH or less (non-condensing) (With circuit board coating (conforming to IEC60721-3-
Surrounding air humidity 3 3C2/3S2), IP55 compatible models)

. 90% RH or less (non-condensing) (Without circuit board coating)
Environment

Storage temperature(h -20°Cto +65°C

Atmosphere Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt, etc.)

Maximum 1000 m above sea level(, 5.9 m/s2 or less() at 10 to 55 Hz (directions of X, Y, Z

Altitude/vibration axes)

(a

In the initial setting for the FR-A820-00340(5.5K) or higher and the FR-A840-00170(5.5K) or higher, the starting torque is limited to 150% by the torque
limit level.

() Available only when a vector control compatible option is mounted.

(©) Available only for the standard model and the IP55 compatible model.

(d) Available only for the FR-A800-GF series.

(&) This protective function is not available in the initial status.

(A Available only for the standard model.

(9) Available only for the IP55 compatible model.

() Temperature applicable for a short time, e.g. in transit.

() Forthe installation at an altitude above 1,000 m up to 2,500 m, derate the rated current 3% per 500 m.
() 2.9 m/s2 or less for the FR-A840-04320(160K) or higher.
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Outline Dimension Drawings

Inverter Outline Dimension Drawings
FR-A820-00046(0.4K), FR-A820-00077(0.75K)
Unit: mm

246 hole E
1
E
f
& ﬂ i [5
75 55 bl
110 D
Inverter Model D D1
FR-AB20-00046(0 4K) 110 20
FR-AB20-00077(0.75K) 125 35
FR-A820-00105(1.5K), 00167(2.2K), 00250(3.7K) FR-A860-00027, 0061, 00090, FR-A840-00023(0.4K),
00038(0.75K),00052(1.5K), 00083(2.2K), 00126(3.7K)
Unit: mm
246 hole :_’
e [
= . .
6 s
125 125 == ] 140
' 150 o
FR-AB40-00023(0.4K) to
00052(1.5K), are not provided

with a cooling fan.

[455(
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FR-A820-00340(5.5K), 00490(7.5K), 00630(11K) FR-A860-00170, 00320, FR-A840-00170(5.5K), 00250
(7.5K), 00310(11K), 00380(15K)
2-46 hole @
& 1T
sl
e .
] i
w0 ey
6 ~|T
125 195
220 (b]
+
Inverter model H | H1 | H2 D D1
e/ —_— FR-AG20-00340(5.5K), DI480(7.5K) FR-AZ40-
H “IJ Hm“ﬂ]““]“ !E:EE; ﬂi DOM70(5.5K), 00250{7 5K) FR-AS60-00170 260 | 245 |15 | 170 |84
T ) FR-AB20-00630{11K)
b o FR-A540-00310{11K), 00320{15kK) FRAS80-00320 300 | 285 |3 180 | 10156
} ’A &| +1 ThelED display cover attached to the FR-AS00-GF in this position has an additional 2.1
Juu mm depth.
(Unit: mm)
FR-A820-00770(15K), 00930(18.5K), 01250(22K) FR-A860-00450, FR-A840-00470(18.5K), 00620(22K)
Unit: mm
2410 hala =
™ pal
= "_’
| E]
- L
¥
0 Bl 23
10 30 had
250 190
nooaanonooanoooog j
i
AN
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FR-A820-01540(30K)

RT-SVDO08B-EN

2510 hole g
‘ua
|8
=]
=8
| |
[ ]
m 1]
L =]
I
o] | =
770

325

FR-A840-00770(30K)

Unit: mm

4-20 hole for hanging 17 =
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FR-A820-01870(37K), 02330(45K), 03160(55K),

03800(75K), 04750(90K)
FR-A860-00680, 0180, 01440, 01670, 02430

144

FR-A840-00930(37K), 01160(45K), 01800(55K),

02160(75K), 02600(90K), 03250(110K), 03610(132K)

Unit: mm
2—q:12ho|e — d—qa-dhole D1 —
[==]
= — i =
o, = W
__________ i T T ® 2 I e FAN
EEES EEEE- -
A =c_ o °
]
= [+]
] E ES
= o o,
= =
= =H 2
% % T g .
=EEs - o
M ===
3 e emme_—— o o
B o
o o
=]
[l o
® @ o 0 o 0 -
= [
J:aI Ly
12 32
= W = T w
I= W - D -
Inyener.model W | Wi H H1 | H2 | d n | D1
FR-A20-D1&70/37HK). 02330145K) asn | ss0 | oou |o2e |512 |26 |20 | 2a
FR-AZ40-D0930(37K), D1160{45K), 01800(55K)"1 FR-AS80-00620, 0180
FR-AS20-03180(55K)1 465 | 410 | 700 |67% |[6R4 |25 | 250 |22
FR-AZ20-03300(T5K)*1, 04750{B0K)"1 465 | 400 | 740 | 715 (704 |24 | 360 |22
FR-A340-02180(T5K)+1, 02600(B0K)*1 FR-ASB0-01140, 01670, 02430 465 | 400 | 620 |59% ([HB4 (24 [300 |22
FR-AZ40-03250( 110K)+1, 03610(132k)+{l 465 | 400 | 740 |715 (704 |25 [360 |22

=1 When using a motor with a capacity of 75 KW or higher, always connect a DC reactor (FR-HEL), which is available as an option.
£ INe LEU QISpiay CoVer amacned 10 e FR-ASUU-GH IN TS POSITIoN Nas an adaimonal 2.1 mim aepin.
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FR-A860-02890, 03360, FR-A840-04320(160K),

04810(185K)
Unit: mm
Py
3912 hole 5 4916 hole ;“;
$20 s oo 1 %]

a =]
=] a a

. -

=Y
= | A
o

985
1010
<]
=]
984

o o =]
=}
(=]
a o (O
e -
8 » o o° e
HTO ®h O &
12 32
o | om | e B
498

Always connect a DC reactor (FR-HEL), which is available as an option.
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FR-0860-04420, FR-A840-05470(220K), 06100

(250K), 06830(280K)
Unit: mm
22 N
3912 hole & Apt6hole || o
- —y |
L ] L] L ] 4
| = = T RAN ]
= |-
L oo -] a
{EEees |
o =]
o [=] e
| 8
o [x]
L o o= e
® 4 8| S 2
o
° o ad o
<]
[a]
<] [=)
L
o [=] a
[=)
::] a
a
s | o (<]
,(1:!1 [-- ] = EJT [¢
12 |l o 32 | o
300 300
580 330

Always connect a DC reactor (FR-HEL), which is available as an option.
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Operation panel (FR-DUO08)

=<Qutline drawing>

RT-SVDO08B-EN

<Panel cutting dimension drawing>

3 2max

Panel
21 ™,
FR-DUDE

20
i

:

Unit: mm

120 or more*1

27.8

Operation panel connection

cable (FR-CB2[ 1.} (option)

22
| Air-bieeding hole

o

2-M3 screw

66

16
-

17
P

\Gperation panel connection cennector

=1 Denotes the space required to connect an optional

parameter unit connection cable (FR-CB2[ ). When
using another cable, leave the space required for the

cable specification.
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Appendix A. Relevant Manuals and Hardware

Relevant Manuals

A800

— IB(NA)-0600503-G — A800 Instruction Manual
(detailed)

— IB(NA)-0600493-E — A800 Installation Manual
(detailed)

— BC(NA)-23228001-BE —A800 F800 Safety Stop
Function Instruction Manual

— IB(NA)-0600492-C — A800 PLC Function
Programming Manual

Optional keypad

— IB(NA)-0600539-A — FR-A800 FR-LUO8 LCD
Keypad

Optional Manual

— IB(NA)-0600559-A — FR-A8AC 120 VAC Input
Instruction Manual

— IB(NA)-0600561-A — FR-A8AN Isolated Current
Input/Output Function Instruction Manual

— IB(NA)-0600495-A — FR-A8AX 16 bit Digital
Input Instruction Manual

— IB(NA)-0600497-A — FR-A8AY Analog/Digital
Output Instruction Manual

— IB(NA)-0600499-A — FR-A8AR Relay Output
Instruction Manual

— IB(NA)-0600501-A — FR-A8NC CC-Link
Instruction Manual

RT-SVDO08B-EN

— IB(NA)-0600505-A — FR-A8AP PLG/Encoder
Instruction Manual

— IB(NA)-0600509-A — FR-A8BNCE CC-Link IE Field
Instruction Manual

— IB(NA)-0600511-A — FR-A8ND DeviceNet
Instruction Manual

e Software manual

— IB(NA)-0600516-C — FR Configurator2
Instruction Manual

List of Required Training
Hardware

e VFD-A800-DEMO-2 — one per two students
e VFD-MOTOR-DEMO — one per VFD-A800-DEMO-2
e Laptop computer

— One per two students

— FR-Configurator2 installed

— Adobe Reader Installed

— IB(NA)-0600503-F — A800 Instruction Manual
installed

— IB(NA)-0600493-C — A800 Installation Manual
¢ MR-J3USBCBL3M — one per laptop

e LED-Switch-Analog Pot demo box — one per VFD-
A800-DEMO2
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@ Ingersoll Rand.

Ingersoll Rand (NYSE: IR) advances the quality of life by creating comfortable, sustainable and efficient
environments. Our people and our family of brands — including Club Car®, Ingersoll Rand®, Thermo King® and
Trane® — work together to enhance the quality and comfort of air in homes and buildings; transport and protect
food and perishables; and increase industrial productivity and efficiency. We are a global business committed to a
world of sustainable progress and enduring results.

=3 AP isesoirand. i THERMOKING & rrane

ingersollrand.com

Ingersoll Rand has a policy of continuous product and product data improvements and reserves the right to change design and specifications
without notice.
We are committed to using environmentally conscious print practices.
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