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Preface

Thank you for purchasing our “FRENIC-MEGA” series of high-performance, multi-function inverters. This product
is designed to drive a three-phase motor under variable speed control.

This manual provides all the information on the FRENIC-MEGA series of inverters including its operating procedure
and selection of peripheral equipment. Read this User's Manual carefully beforehand to ensure correct use.
Incorrect handling may hinder normal operation, or result in a shortening of the product life or failure.

FRENIC-MEGA related documents are listed in the following table. Please refer to these documents based on the

purpose.

Name

Document No.

Description

Catalog

24A1-E-01661]

Product overview, features, specifications, outline
drawings, options, etc.

Instruction Manual

INR-S147-2392[1-E

Instruction manual packaged with the product

Instruction Manual

INR-S147-239501-E

Instruction manual for complete book (option)

RS-485
Communication
User's Manual

24A7-E-00820]

Overview of functions implemented by using FRENIC-
Series RS-485 communications facility, its
communications specifications, Modbus RTU/Fuji
general-purpose inverter protocol, function codes and
related data formats

Revisions are made to the above documents whenever required, and therefore the latest version should be obtained

before use.



How this manual is organized
This manual is configured as follows.

Chapter 1 BEFORE USE

This chapter describes the items to checked before the use of the inverter.

Chapter 2 INSTALLATION AND WIRING

This chapter describes the important points in installing and wiring inverters.

Chapter 2 OPERATION USING THE KEYPAD

This chapter describes inverter keypad operation.

Chapter4 TEST RUN PROCEDURE

This chapter describes basic settings required for making a test run.

Chapter 5 FUNCTION CODES

This chapter explains the table of function codes used in FRENIC-MEGA, and details of each function code.

Chapter 6 TROUBLESHOOTING

This chapter describes troubleshooting procedures to be followed when the inverter malfunctions or detects an
alarm or a light alarm condition. In this chapter, first check whether any alarm code or the "light alarm" indication (I-
al) is displayed or not, and then proceed to the troubleshooting items.

Chapter 7 MAINTENANCE AND INSPECTION

This chapter describes the maintenance and inspection items of the inverter.

Chapter 8 BLOCK DIAGRAMS FOR CONTROL LOGIC

This chapter describes the main block diagrams of the control section.

Chapter 9 COMMUNICATION FUNCTIONS

This chapter describes an overview of inverter operation through the RS-485 and CANopen communications. For
details on RS-485 communication, refer to the RS-485 Communication User's Manual (24 A7-E-xxxx).

Chapter 10 SELECTING OPTIMAL MOTOR AND INVERTER CAPACITIES

This chapter provides you with information about the inverter output torque characteristics, capacity selection
procedure, and equations for calculating capacities to help you select optimal motor and inverter models. It also
helps you select braking resistors, inverter specification (HHD/HND), and motor drive control.

Chapter 11 SELECTING PERIPHERAL EQUIPMENT

This chapter describes how to use a range of peripheral equipment and options, FRENIC-Ace's configuration with
them, and requirements and precautions for selecting wires and crimp terminals.

Chapter 12 SPECIFICATIONS

This chapter describes the inverter output ratings.

Chapter 13 EXTERNAL DIMENSIONS

This chapter gives external dimensions of the inverter.

APPENDICES
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B Safety precautions

Be sure to read this User's Manual thoroughly prior to installation, wiring (connection), operation, maintenance, or
inspection to ensure correct use of the product. Furthermore, ensure a thorough understanding of device
knowledge, safety information, as well as all related precautions.

Safety precautions contained in this User's Manual have been categorized as follows.

&WARN'NG Indicates possible danger, leading to death or serious injury if the product is handled
incorrectly.

ACAUTION Indicates possible danger, leading to minor or moderate injury, or physical property
damage only if the product is handled incorrectly.

Failure to heed the information contained under the CAUTION title may also result in serious consequences.
All items indicate important content and must therefore be observed.

Application

AWARNING

+ The FRENIC-MEGA is a piece of equipment used to run three-phase induction motors and synchronous
motors. It cannot be used for single-phase motors or other applications.

Failure to observe this could result in fire or an accident.

» The FRENIC-MEGA cannot be used as is for applications which may have a direct effect on the human body
such as life support machines.

« Strict quality control has been observed in the manufacture of this product, however, safety devices should be
installed when the product is used for equipment which may result in a serious accident or loss in the event of
failure.

Failure to observe this could result in an accident.

Installation

AWARNINGA

* Install on noncombustibles such as metal.
* Do not install near combustibles.
Failure to observe this could result in fire.

 If using an optional DC reactor, there is a possibility of users coming into contact with main circuit terminal
block parts (live parts). In such cases, take measures such as installing the product in a location where it will
not easily come into contact with people.

Failure to observe this could result in electric shock or injury.

ACAUTION

* Do not hold the surface cover when transporting the product.
Failure to observe this could result in injury if the product is dropped.

» Take measures to prevent foreign material such as lint, wastepaper, wood shavings, dust, or metal scraps
getting into the inverter, or adhering to the cooling fan.

» Use the specified screws for changing the mounting base.
Failure to observe this could result in fire or an accident.

* Do not install or run inverters with damaged external or internal parts.
Failure to observe this could result in fire, an accident, or injury.
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Wiring

AWARNINGA

If no zero-phase current (earth leakage current) detective device such as a ground-fault relay is installed in
the upstream power supply line in order to avoid the entire power supply system's shutdown undesirable to
factory operation, install a residual-current-operated protective device (RCD)/earth leakage circuit breaker
(ELCB) individually to inverters to break the individual inverter power supply lines only.

Connect to the power supply via a molded case circuit breaker or earth leakage circuit breaker (with
overcurrent protection function) for each inverter. Use the recommended molded case circuit breaker or
earth leakage circuit breaker, and do not use devices that exceed the recommended capacity.

Be sure to use the specified wire size.
Tighten terminals with the prescribed tightening torque.

If there are multiple inverter and motor combinations, do not use multi-core cables for the purpose of
bundling and storing wiring for multiple combinations.

Do not install a surge suppressor to the inverter output side (secondary side).

Be sure to connect an optional DC reactor (DCR) when the capacity of the power supply transformer
exceeds 500 kVA, and is at least 10 times the inverter rated capacity.

Failure to observe this could result in fire.

Ground the inverter in compliance with the national or local electric code.
Be sure to ground the inverter ground terminal [@G] grounding wire.
Failure to observe this could result in electric shock or fire.

Wiring work should be carried out by qualified professionals.

Carry out wiring work after ensuring that the power has been turned OFF.
Failure to observe this could result in electric shock.

Always carry out wiring after installing the unit.

Failure to observe this could result in electric shock or injury.

Ensure that the number of phases and rated voltage of the product input power supply matches that for the
connected power supply.

Do not connect the power lines to the inverter output terminals (U, V, W).

When connecting a DC braking resistor (DBR), never connect it to terminals other than terminals P(+) and
DB.

Failure to observe this could result in fire or an accident.

Control signal lines generally do not have a reinforced insulation coating, and therefore if control signal lines
come into contact with live parts of the main circuit, the insulation coating may be damaged for some
reason. In such a case, there is a danger that high voltage from the main circuit will be applied to the control

signal lines, and therefore care should be taken to ensure that they do not come into contact with live parts
of the main circuit.

Failure to observe this could result in an accident or electric shock.

AWARNINGA

Switch all switches after first waiting 5 minutes or longer for units of FRN0115G2S-2G/FRN0060G2[1-4G or
lower, or 10 minutes or longer for units of FRN0146G2S-2G/FRN0075G2[1-4G or Higher after turning OFF
the power, ensuring that the LED monitor and charge lamp are OFF, and use a device such as a tester to
ensure that the DC intermediate circuit voltage across main circuit terminals P(+) and N(-) has dropped to a
safe level (+25 VDC or less).

Failure to observe this could result in electric shock.

ACAUTION

The inverter, motor and wiring generate electric noise, which may cause nearby sensors and devices to
malfunction. Employ noise countermeasures to prevent malfunction.

Failure to observe this could result in an accident.
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Operation

AWARNINGA

» Be sure to attach the inverter surface cover before turning the power ON. Do not remove the surface cover
while the power is ON.

» Do not operate the unit with wet hands.
Failure to observe this could result in electric shock.

+ If the product stops after being tripped when the retry function is selected, depending on the cause of the
trip, the product will restart automatically, and the motor will rotate. Design the machinery so that human
body and peripheral equipment safety is ensured even when the auto-resetting succeeds. Design machines
in such a way as to ensure the safety of the human body and surrounding area even when operation is
resumed.

» There may be times when the stall prevention function (torque limiting) causes the product to run at an
acceleration/deceleration time or speed different from the set values. Design machines in such a way that
safety is ensured even at such times.

Failure to observe this could result in an accident.

+ The keypad key is enabled only when keypad operation is selected with function code F02. Please
prepare a separate EMERGENCY STOP button. When function code H96 has been set to “0” or “2”, the
key will be disabled if the operation command method is changed from operation command with the keypad
by selecting link operation "LE".

« If any of the protective functions has been activated, first remove the cause. Then, after checking that all
run commands are set to OFF, release the alarm. If the alarm is released while any run command is set to
ON, the inverter may supply the power to the motor, running the motor.

Failure to observe this could result in an accident.

» By selecting the momentary power failure resume operation (F14 = 3 to 5), operation will resume
automatically following recovery. Design machines in such a way as to ensure operator safety even when
operation is resumed.

» Set function codes after ensuring a sufficient understanding of this User's Manual. If operation is performed
after recklessly changing function code data, the motor may rotate at a torque and speed at which the
machine is unable to tolerate.

»  When auto tuning is started, the motor rotates. Conduct a sufficient check to ensure that there is no danger
even when the motor rotates.

Failure to observe this could result in an accident or injury.

» Even if the inverter cuts off the supply of power to the motor, if voltage is being applied to main power
supply input terminals L1/R, L2/S, and L3/T, voltage may be output to inverter output terminals U, V and W.

» Even if the motor is stopped by DC braking operation or pre-excitation operation, voltage will be output to
the inverter output U, V and W terminals.

Failure to observe this could result in electric shock.

» Inverter high-speed operation settings can be specified easily. If settings are changed, use the product after
sufficiently checking the motor and machine specification.

Failure to observe this could result in injury.
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ACAUTION

» The cooling fans and braking resistors become very hot. Do not touch.
Failure to observe this could result in burns.

» Mechanical holding is not possible with the inverter brake function.
Failure to observe this could result in injury.

» The digital input terminals are equipped with a function used to start and stop operation or change the
speed command with the "FWD" operation command or "BX" free-run command and so on. Depending on
the digital input terminal status, operation may start suddenly, or the speed may change significantly simply
by changing the function code settings. Make changes to function code settings after sufficiently ensuring
safety.

« With digital input, functions ("SS1, SS2, SS4, SS8", "Hz2/Hz1", "Hz/PID", "IVS", "LE", etc.) used to change
the operation procedure for operation commands or command procedure for speed commands can be
assigned. Depending on the conditions, changes to these signals may result in operation being started
suddenly or the speed changing suddenly.

» Ensure safety before modifying customizable logic related function code settings (U codes and related
function codes) or turning ON the "Cancel customizable logic" terminal command CLC. Depending upon the
settings, such modification or cancellation of the customizable logic may change the operation sequence to
cause a sudden motor start or an unexpected motor operation. Carry out a sufficient safety check
beforehand.

Failure to observe this could result in an accident or injury.

Speed control mode

ACAUTION

« If the control constant for the automatic speed regulator (ASR) used with speed control is not at an
appropriate value, even if the operation command is turned OFF, deceleration control may not be
performed, and stop conditions may not be met due to such reasons as hunting caused by a high gain
setting. As a result, operation may continue.

* Hunting due to a high response may occur in the low-speed area when decelerating, the speed detection
value may deviate from the zero speed area before the continuous zero speed control time (F39) has
elapsed, the mode may change to low-speed mode again without stop conditions being met, and operation
may continue.

+ If the actual speed deviates from the speed command after adjusting the ASR control constant to an
appropriate value and applying the speed mismatch alarm function, an alarm is tripped, allowing the motor
to be stopped safely. Furthermore, taking measures such as changing the ASR control constant setting
based on the speed, or judging stop speed detection with a speed command value allows the inverter to
successfully control the motor.

Failure to observe this could result in an accident or injury.

Torque control mode

ACAUTION

*  When performing torque control, in cases such as when the motor is being rotated from the load side with
torque greater than that specified with the torque command, there are times when torque conditions are not
met, and operation continues even when the operation command is turned OFF.

+ If wishing to cut the inverter output at such times, take measures such as changing to speed control and
bringing the motor to a decelerated stop, or issuing a coast to stop command.

Failure to observe this could result in an accident or injury.
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Maintenance and inspection, part replacement

AWARNINGA

« Carry out inspection after waiting 5 minutes or longer for units of FRN0115G2S-2G/FRN0060G2[1-4G or
lower, or 10 minutes or longer for units of FRN0146G2S-2G/FRN0075G2[1-4G or higher after turning OFF
the power. Furthermore, ensure that the LED monitor and charge lamp are OFF, and use a device such as a
tester to ensure that the DC intermediate circuit voltage across main circuit terminals P(+) and N(-) has
dropped to a safe level (+25 VDC or less).

Failure to observe this could result in electric shock.

» Be sure to perform the daily inspection and periodic inspection described in the instruction manual. Lengthy
use of the product without inspection could result in inverter failure and damage, or accident and fire.

» A periodic inspection cycle of 1 to 2 years is recommended, however, the cycle may be shortened
depending on the usage conditions.

+ ltis recommended that parts for periodic replacement be replaced after the standard number of years
indicated in the instruction manual. Lengthy use of the product without replacing parts could result in inverter
failure and damage, or accident and fire.

+ Contact outputs [30A/B/C] and [Y5A/C] use relays, and may remain ON or OFF, or in an indefinite state
when the life is reached. In the interests of safety, equip the product with an external protection function.

Failure to observe this could result in fire or an accident.
» Maintenance and inspection, and part replacement should only be carried out by the authorized personnel.
» Remove all metal objects (watches, rings, etc.) before beginning work.
» Be sure to use insulated tools.
* Never modify the product.
Failure to observe this could result in electric shock or injury.

Disposal

ACAUTION

+ If disposing of the FRENIC-MEGA, handle as industrial waste.
Failure to observe this could result in injury.

General precautions

ACAUTION

The drawings in this User's Manual are used to provide detailed descriptions, and therefore some may be
drawn with covers or safety shields removed. When running the product, do so only after returning covers or
shields to their prescribed original locations, and then run as described in the User's Manual.

Icons
The following icons are used in this instruction manual.

@ Incorrect handling due to negligence of the description accompanying this icon may undermine the true
performance of the FRENIC-MEGA, and incorrect operation or settings may result in an accident.
Tip

Indicates reference items helpful for operation and data entry for the inverter.

1] Indicates references.

XVii






____________________________________________________________________________|] Chapter 1

BEFORE USE

This chapter explains the items to be checked before the use of the inverter.
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1.1 Acceptance Inspection (Nameplate and Inverter Type)

1.1 Acceptance Inspection (Nameplate and Inverter Type)

Unpack the package and check the following:

L
(1) The package contains both the inverter unit and instruction manual (Simplified Edition), and the product has g
suffered no damage (breakage, dents, parts that have fallen off) during transport. w
o
(2) The rating plate is affixed to inverter at the location shown in Fig. 1.2-1.) Ensure that the product is the same E
as the one ordered. 1T}
m
uK i 5
= cA o
TVPE FRN0075G2S-4G <
I HHO I HND: O
F:OUF-:CFI _32}:|PH .1RD-4IF\—.'!'\-' .'.!h.hr.-lf;-'l-e;
QUTPUT - JPH JS0-4B0V 0.1-599Hz .
Sowoe of P B0, 150 %=1min 754 120%-=1min
L Sowrc o P4 A, 150%~1 i A7TA 120%- 1 .
MOTOR kWY
E2LOES LY
1P Code IPO0
SCCR 100k

ASS_23kg TYPE ERNOO?SGES 4G

WEIGHT &1k
..... e Fuji Electnic Gey, Lid. SERNo. E

SRRAR

(a) Main Nameplate (b) Sub Nameplate

Fig. 1.1-1 Nameplates

TYPE: Inverter type

FRN 0003 G 2 S -2 G

[ Code ] Series name | -I_ [ Code ] Destination/Manual |
[ FRN | FRENIC series | [ ¢ ] Global/English |
3-phase 200 V series Code Input power source
Code Applicable motor rating 2 3-phase 200V
HHD kW (HP) [ HND kW (HP) 4 3-phase 400V
0003 0.4 (1/2) -
0005 0.75 (1) - Code Enclosure

i ! - S Standard (basic type)(IP20/IP00)
0018 3.7 (5) - B EMC filter built-in type
0032 5.5 (7.5) 7.5 (10)

0059 11(15) 15 (20)

? 2 2 [ Code ] Order of development |
0346 75 (100) 90 (125) [ 2 ] 2 |
0432 90 (125) 110 (150)

Code Applicable range
3-phase 400 V series G ngh. perfgrmance,
multifunctional type

Applicable motor rating
HHD kW (HP) | HND kW (HP)
0002 0.4 (1/2) -

Code

0003 0.75 (1) B
4 Q -

0009 3.7 (5) -

0018 55 (7.5) 7.5 (10)

0031 11 (15) 15 (20)
1 b b

1170 500 (800) 630 (900)
1386 630 (900) | 710 (1000)

Fig. 1.1-2 Inverter type

@ The inverter types indicated in all tables in this manual are expressed in the form “FRN***G20-2G,
FRN***G20-4G”.
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1.1 Acceptance Inspection (Nameplate and Inverter Type)

There are two specifications of inverter, HHD and HND, and the specification is changed based on the load applied
to the inverter.

The respective specification is indicated on the nameplate.

Ll For details on the HHD and HND specifications, refer to Chapter 4 “4.4 Switching the Applicable Motor Rating
(HHD/HND Specifications)” and Chapter 10 “10.4 Selecting the Inverter Rating Specification (HHD/HND)” in
this manual.

Furthermore, the rated current differs for the HHD and HND specifications, and the diameter of the wiring and
the applicable instruments and devices will therefore differ.

B

Refer to Chapter 2 “2.2 Wiring” in this manual for details on the applicable wiring.

)
)

Refer to Chapter 11 “11.3 Molded Case Circuit Breakers, Earth Leakage Circuit Breakers, and Magnetic

Contactors” in this manual for details on molded case circuit breakers, earth leakage circuit breakers, and
magnetic contactors. Refer to Chapter 11 in this manual for details on other applicable instruments and devices.

HHD: Specification for heavy duty applications, overload current rating: 1 min at 150% of rated output
current, 3 s at 200%

HND: Specification for normal applications, overload current rating: 1 min at 120% of rated output current

SOURCE: Number of input phases (three-phase: 3PH), input voltage, input frequency, input current

OUTPUT: Number of output phases, rated output voltage, output frequency range, rated output current, and
overload capacity

MOTOR: Applicable motor

IE2/LOSS: ErP (Energy related products) directive indication (grade/loss (%))
Loss data that occurs under all operating conditions can be referenced from a QR code.

MFG ErP (Energy related products) directive indication (year of manufacture (western calendar))
IP CODE Protection level

SCCR: Short-circuit capacity

MASS: Mass of the inverter in kilograms

SER. No.: Product number 31A123A0579 AA
Product version

Production year and week 6 0 1
Production week: The 1st week of January is indicated as
'01". This indicates the week number that
is numbered from 1st week of January.
Production year: Last digit of year

If you suspect the product is not working properly or if you have any questions about your product, contact your Fuji
Electric representative.
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1.2 Product External Appearance

1.2
(1

Product External Appearance

Overall external appearance

L
n
-}
Front cover LU
Control circuit ) (03:
terminal block % e
y o
[a1]
\
—
Q.
.--' ]
<
o
e N
P -

*Main circuit

* Front cover
terminal block

mounting screw

(a) FRN0005G2S-2G

Cooling fans

s

Front cover - I
.,

Waming plate 7

Front cover

Control circuit
terminal block

“.Main circuit
Front cover y AN terminal block
mounting screw

* Wiring guide

(b) FRN0059G2S-2G

Cooling fans Mounting base

Warning plate

Charge lamp

e
T

S

N

Main nameplate -

Front cover-

Internal
circulation fan

Keypad enclosure
(can be opened and
closed) R

"Main circuit
terminal block

e

[
Front cover ™

(c) FRN0180G2S-4G

Fig. 1.2-1 Overall external appearance
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1.2 Product External Appearance

)

Warning plates and label

(a) FRN0115G2S-2G or lower,
FRN0060G2([]-4G or lower

FRENIC-MEGA

A WARNING A

®mRISK OF INJURY OR ELECTRIC SHOCK
* Refer te the instruetion manual before installation and operatien
« Do not remove this caver while applying power
* This cever can be removed after at least 10 min of
power off and after the “CHARGE " lamp turns off
* More than one live circuit. See instruction manual.
* Do not insert fingers o anything else into the inverter
* Securely ground (earth) the equipment
* High touch current

A AVERTISSEMENT

BRISQUE DE BLESSURE OU DE CHOC ELECTRIQUE
« Na retirez pas le couvercle lorsque vous mettez sous tansion
* Ce couvercle peut &tre retiré au moins 10 minutes apreés la
mise hors tension et guand le témoin << ACTIF >> seteint.
* Plus dun cireuit électrique actit
Reportez=vous an manuel d'instruction

ABE

m T aJ 85 [, ke

© EMIETZ AN IR R S R R

« SRERETRNER

* i 10 HELLE , FERRmT RS R T RN AR

« {TFPRERN , EACENHERITRNGER (S REE )
* BOMEFFSES T IS, O FEWRAR A\ FERRE RS
« BIERE

£ WARNING

RISK OF
ELECTRIC SHOCK

A wE

Bas
52 8

AES
o)
sThdt)

(b) FRNO146G2S-2G or higher,
FRN0075G21-4G or higher

Warning label

e

/\WARNING |#ot Sutacehist of Bum | A==

Warning platew

Fig. 1.2-2 Warning plates and label
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1.3 Precautions for Using Inverters

1.3 Precautions for Using Inverters

This section provides precautions in introducing inverters, e.g. precautions for installation environment, power
supply lines, wiring, and connection to peripheral equipment. Be sure to observe those precautions.

1.3.1 Usage environment

Install FRENIC-MEGA in an environment that satisfies the operating environment requirements listed in Table 1.3-

1.

Table 1.3-1 Operating environment

ltem Specifications

Site location Indoors Environmental conditions: IEC60721-3-3:3C2

Ambient -10 to +55 °C (14 to 131°F) (Current derating is necessary in the +50 to +55 °C (122 to

temperature 131°F) range.) (Note 3)
When installed closely side-by-side (FRN0115G2[1-2G / FRN0060G2[1-4G or lower):
-10 to +40 °C (14 to 104°F)

Relative 5 to 95% RH (there should be no condensation)

humidity

Atmosphere The inverter must not be exposed to dust, direct sunlight, corrosive gases, flammable gases,
oil mist, vapor or water droplets.
(Pollution degree 2 (IEC60664-1)) (Note 1)
The atmosphere can contain a small amount of salt (0.01 mg/cm? or less per year).
The inverter must not be subjected to sudden changes in temperature that will cause
condensation to form.

Altitude 1,000 m (3,300 ft) max. (Note 2)

Atmospheric 86 to 106 kPa

pressure

Vibration Tvoe of inverter 2 to less than 9to less 20 to less 55 to less

yp 9 Hz than 20 Hz | than 55 Hz | than 200 Hz
FRNO0115G2[]-2G or lower,
5.9 m/s?
FRNO060G2[1-4G or lower
FRN0288G2[1-2G or lower, 1 m/s?
FRN0180G2J-4G or lower (max. ms
amplitude) 2 m/s?

FRN0346G2[1-2G or higher, 2 m/s?
FRN0216G2J-4G or higher m's

(Note 1) Do not install the inverter in an environment where it may be exposed to lint, cotton waste or moist dust
or dirt which will clog the heat sink of the inverter.
If the inverter is to be used in such an environment, install it in cabinet to prevent lint, etc. getting in.

(Note 2) If you use the inverter in an altitude above 1,000 m (3,300 ft), you should apply an output current derating
factor as listed in Table 1.3-2 below.

Table 1.3-2 Output current derating factor relative to altitude

Altitude Output current derating factor
1,000 m (3,300 ft) or less 1.00
1,000 to 1500 m (3,300 to 4,900 ft) 0.97
1,500 to 2,000 m (4,900 to 6,500 ft) 0.95
2,000 to 2,500 m (6,500 to 8,200 ft) 0.91
2,500 to 3,000 m (8,200 to 9,800 ft) 0.88
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1.3 Precautions for Using Inverters

(Note 3) If the inverter is used in an environment which exceeds 50 °C, output current derating will be necessary.

Output current derating factor
1.2
Fo b e e L
]']\ Vo JJJ\J\
08 ||
0.6 ‘
0.4
oo e e e
0 P BEEEN EEERRERERE
-10 0 10 20 30 40 50 60

*1: This applies to FRN0008G2S-2G, FRN0023G20-4G, and FRN0045G20-4G



1.3 Precautions for Using Inverters

Fuji Electric strongly recommends installing inverters in a panel for safety reasons, in particular, when installing the
ones whose enclosure rating is IP00.

When installing the inverter in a place out of the specified environmental requirements, it is necessary to derate the
inverter or consider the panel engineering design suitable for the special environment or the panel installation
location. For details, refer to the Fuji Electric technical information “Engineering Design of Panels” or consult your
Fuji Electric representative.

The special environments listed below require using the specially designed panel or considering the panel

installation location.

Environments

Possible problems

Sample measures

Applications

Highly concentrated
sulfidizing gas or other
corrosive gases

Corrosive gases cause parts
inside the inverter to corrode,
resulting in an inverter
malfunction.

Any of the following measures may be
necessary.

Mount the inverter in a sealed
panel with IP6X or air-purge
mechanism.

Place the panel in a room free
from influence of the gases.

Paper manufacturing,
sewage treatment, sludge
treatment, tire
manufacturing, plaster
manufacturing, metal
processing, certain
applications in the textile
industry

A lot of conductive dust
or foreign material
(e.g., metal powders or
shavings, carbon fibers,
or carbon dust)

Entry of conductive dust into
the inverter causes a short
circuit.

Any of the following measures may be

necessary.
Mount the inverter in a sealed
panel.

Place the panel in a room free
from influence of the conductive
dust.

Wiredrawing machines,
metal processing in
general, extruders, printing
machines, garbage
incinerators, industrial
waste disposal, etc.

A lot of fibrous or paper
dust

Fibrous or paper dust
accumulated on the heat sink
lowers the cooling effect.
Entry of dust into the inverter
causes the electronic circuitry
to malfunction.

Any of the following dust measures

may be necessary.

Mount the inverter in a sealed
panel that shuts out dust.

Ensure a maintenance space for
periodical cleaning of the heat sink
in panel engineering design.
Employ external cooling when
mounting the inverter in a panel for
easy maintenance and perform
periodical maintenance.

Textile manufacturing and
paper manufacturing

High humidity or dew
condensation

In an environment where a
humidifier is used or where
the air conditioner is not
equipped with a dehumidifier,
high humidity or dew
condensation results, which
causes a short-circuiting or
malfunction of electronic
circuitry inside the inverter.

Put a heating module such as a
space heater in the panel.

Qutdoor installation,
film manufacturing lines,

pumps, food processing,
etc.

Vibration or shock
exceeding the specified
level

If a large vibration or shock
exceeding the specified level
is applied to the inverter, for
example, due to a carrier
running on seam joints of rails
or blasting at a construction
site, the inverter structure
gets damaged.

Insert shock-absorbing material
between the mounting base of the
inverter and the panel for safe
mounting.

Installation of an inverter
panel on a carrier or self-
propelled machine.
Ventilating fan at a
construction site or a press
machine.

Fumigation for export
packaging

Halogen compounds such as
methyl bromide used in
fumigation corrodes some
parts inside the inverter.

When exporting an inverter built in
a panel or equipment, pack them
in a previously fumigated wooden
crate.

When packing an inverter alone for
export, use a laminated veneer
lumber (LVL).

Exporting overseas
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1.3 Precautions for Using Inverters

1.3.2 Storage environment

The storage environment in which the inverter should be stored after purchase differs from the usage environment.
Store the FRENIC-MEGA in an environment that satisfies the requirements listed below.

[1] Temporary storage

Table 1.3-3 Storage and transport environments

Item Specifications

During transport:  -25 to
+70 °C (-13 to +158 °F)
Storage temperature . ] Places not subjected to abrupt temperature changes or
During storage: -25 to condensation or freezing

+65 °C (-13 to +153 °F)

Relative humidity 510 95% RH *1

The inverter must not be exposed to dust, direct sunlight, corrosive or flammable
Atmosphere gases, oil mist, vapor, water drops or vibration. The atmosphere must contain only a
low level of salt. (0.01 mg/cm? or less per year)

During storage: 86 to 106 kPa

Atmospheric pressure

During transport: 70 to 106 kPa

*1 Even if the humidity is within the specified requirements, avoid such places where the inverter will be subjected
to sudden changes in temperature that will cause condensation or freezing.

Precautions for temporary storage

(1) Do not leave the inverter directly on the floor.

(2) If the environment does not satisfy the specified requirements listed in Table 1.3-3, wrap the inverter in an
airtight vinyl sheet or the like for storage.

(3) If the inverter is to be stored in a high-humidity environment, put a drying agent (such as silica gel) in the
airtight package.

[2] Long-term storage

The long-term storage method of the inverter varies largely according to the environment of the storage site. General
storage methods are described below.
(1) The storage site must satisfy the requirements specified for temporary storage.
However, for storage exceeding three months, the surrounding temperature range should be within the range
from -10 to +35 °C (14 to 95 °F). This is to prevent electrolytic capacitors in the inverter from deterioration.

(2) The package must be airtight to protect the inverter from moisture. Add a drying agent (such as silica gel)
inside the package to maintain the relative humidity inside the package within 70%.

(3) Ifthe inverter has been installed to the equipment or panel at construction sites where it may be subjected to
humidity, dust or dirt, then temporarily remove the inverter and store it in the environment specified in Table
1.3-3.

Precautions for storage over 1 year

If the inverter has not been powered on for a long time, the property of the electrolytic capacitors may deteriorate.
Power the inverters on once a year and keep the inverters powering on for 30 to 60 minutes. Do not connect the
inverters to the load circuit (secondary side) or run the inverter.



1.3 Precautions for Using Inverters

1.3.3 Precautions for connection of peripheral equipment

[1] Phase-advancing capacitors for power factor correction

Do not mount a phase-advancing capacitor for power factor correction in the inverter's input (primary) or output
(secondary) circuit. Mounting it in the input (primary) circuit takes no effect.

To correct the inverter power factor, use a DC reactor (DCR) (option). Mounting it in the output (secondary) circuit
causes an overcurrent trip, disabling operation.

An overvoltage trip that occurs when the inverter is stopped or running with a light load is assumed to be due to
surge current generated by open/close of phase-advancing capacitors in the power system. The use of a DC reactor
(DCR) or AC reactor (ACR) (options) is recommended as a measure to be taken at the inverter side.

Inverter input current to an inverter contains harmonic components that may affect other motors and phase-
advancing capacitors on the same power supply line. If the harmonic components cause any problems, connect a
DCR/ACR to the inverter.

In some cases, it is necessary to insert a reactor in series with the phase-advancing capacitors.

[2] Power supply lines (application of DC/AC reactors)

Use a DC reactor (DCR) when the capacity of the power supply transformer is 500 kVVA or more and is 10 times or
more the inverter rated capacity or when there are thyristor-driven loads. If no DCR is used, the percentage-
reactance of the power supply decreases, and harmonic components and their peak levels increase. These factors
may break rectifiers or capacitors in the converter section of the inverter, or decrease the capacitance of the
capacitors.

If the input voltage interphase unbalance ratio is between 2% and 3%, use an AC reactor.

Interphase unbalance ratio [%]
= (Max. voltage [V] - min. voltage [V]) / Three-phase average voltage [V] x 67 (see IEC/EN61800-3)

[3] DC reactor (DCR) for correcting the inverter input power factor (for suppressing
harmonics)
To correct the inverter input power factor (to suppress harmonics), use a DCR. Using a DCR increases the reactance

of inverter’s power source so as to decrease harmonic components on the power source lines and correct the power
factor of the inverter.

DC reactor type Input power factor Remarks

DCR2/4-00/0O00A/O0OB Approx. 90% to 95% The last letter identifies the capacitance.

DCR2/4-00C Approx. 86% to 90% Only selectable for 37 kW or higher models.
@ - Select a DCR matching not the inverter capacity but the rated capacity of the applied motor.

Applicable reactors differ depending upon the selected HHD or HND specification, even on the same
type of inverters.
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1.3 Precautions for Using Inverters

[4] PWM converter for correcting the inverter input power factor

Using a PWM converter (High power-factor, regenerative PWM converter, RHC series) corrects the inverter power
factor up to nearly “1.”

When combining an inverter with a PWM converter, disable the main power down detection by setting the function
code H72 (main power detection) to “0” (default). If the main power down detection is enabled (H72 = 1, factory
default), the inverter interprets the main power as being shut down, ignoring an entry of a run command.

[5] Molded case circuit breakers (MCCB)/earth leakage circuit breakers (ELCB)

Install a recommended MCCB or ELCB (with overcurrent protection) in the primary circuit of the inverter to protect
the wiring. Since using an MCCB ELCB with a lager capacity than recommended ones breaks the protective
coordination of the power supply system, be sure to select recommended ones. Also select ones with short-circuit
breaking capacity suitable for the power source impedance.

AWARNING

If no zero-phase current (earth leakage current) detective device such as a ground-fault relay is installed in the
upstream power supply line in order to avoid the entire power supply system's shutdown undesirable to factory
operation, install a residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB)
individually to inverters to break the individual inverter power supply lines only.

Failure to observe this could result in fire.

[6] Magnetic contactor (MC) in the inverter input (primary) circuit

Avoid frequent ON/OFF operation of the magnetic contactor (MC) in the input circuit; otherwise, the inverter failure

may result. If frequent start/stop of the motor is required, use FWD/REYV terminal signals or the 'é'”"/ keys on the
inverter keypad.

The frequency of the MC's ON/OFF should not be more than once per 30 minutes. To assure 10-year or longer
service life of the inverter, it should not be more than once per hour.

- From the system's safety point of view, it is recommended to employ such a sequence that shuts down
the magnetic contactor (MC) in the inverter input circuit with an alarm output signal ALM issued on
inverter's programmable output terminals. This sequence minimizes the secondary damage even if the
inverter breaks. When this sequence is employed, connecting the MC's primary power line to the
inverter's control power auxiliary input makes it possible to monitor the inverter's alarm status on the
keypad.

- The breakdown of a braking unit or misconnection of an external braking resistor may cause damage
of the inverter's internal parts (e.g., charging resistor). To avoid such a breakdown linkage, introduce
an MC and configure a sequence that shuts down the MC if a DC link voltage establishment signal is
not issued within three seconds after the MC is switched on. For the braking transistor built-in type of
inverters, assign a transistor error output signal DBAL on inverter's programmable output terminals to
switch off the MC in the inverter input circuit.

Tip

[7] Magnetic contactor (MC) in the inverter output (secondary) circuit

If a magnetic contactor (MC) is inserted in the inverter's output (secondary) circuit for switching the motor to a
commercial power or for any other purposes, it should be switched on and off when both the inverter and motor are
completely stopped. This prevents the contact point from getting damaged due to a switching arc of the MC. The
MC should not be equipped with any main circuit surge killer.

Applying a commercial power to the inverter's output (secondary) circuit breaks the inverter. To avoid this, employ
an interlock to ensure that the magnetic contactor at the commercial power supply side does not turn ON at the
same time as the magnetic contactor at the inverter output side.

[8] Surge absorber/surge killer

Do not install any surge absorber or surge killer in the inverter's output (secondary) lines.



1.3 Precautions for Using Inverters

1.3.4 Noise reduction

If noise generated from the inverter affects other devices, or that generated from peripheral equipment causes the
inverter to malfunction, follow the basic measures outlined below.

(1) If noise generated from the inverter affects the other devices through power wires or grounding wires:
- Isolate the grounding terminals of the inverter from those of the other devices.

BEFORE USE

- Connect a noise filter to the inverter power wires.
- Isolate the power system of the other devices from that of the inverter with an insulated transformer.
- Decrease the inverter's carrier frequency (F26). See Note below.

(2) If induction or radiated noise generated from the inverter affects other devices:
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- Isolate the main circuit wires from the control circuit wires and other devices wires.

- Put the main circuit wires through a metal conduit pipe, and connect the pipe to the ground near the inverter.
- Install the inverter into the metal panel and connect the whole panel to the ground.

- Connect a noise filter to the inverter power wires.

- Decrease the inverter's carrier frequency (F26). See Note below.

(3) When implementing measures against noise generated from peripheral equipment:

- For inverter's control signal wires, use twisted or shielded-twisted wires.

When using shielded-twisted wires, connect the shield of the shielded wires to the common terminals of
the control circuit.

- Connect a surge absorber in parallel with magnetic contactor's coils or other solenoids (if any).

Note: Running a permanent magnet synchronous motor (PMSM) at a low carrier frequency may heat the permanent
magnet due to the output current harmonics, resulting in demagnetization. When decreasing the carrier
frequency setting, be sure to check the allowable carrier frequency of the motor.

1.3.5 Leakage current

A high frequency current component generated by insulated gate bipolar transistors (IGBTs) switching on/off inside
the inverter produces leakage current through stray capacitance of inverter input and output wires or a motor. If any
of the problems listed below occurs, take an appropriate measure against them.

Defect phenomenon Measure

An earth leakage circuit breaker* that is 1) Decrease the carrier frequency. See Note below.

connected to the input (primary) side has | 2) \Make the wires between the inverter and motor as short as

tripped. possible.

With overcurrent protection 3) Use an earth leakage circuit breaker with lower sensitivity than

the one currently used.

4) Use an earth leakage circuit breaker that features measures
against the high frequency current component (Fuji SG and EG

series).
An external thermal relay was falsely 1) Decrease the carrier frequency. See Note below.
activated. 2) Increase the current setting of the thermal relay.

3) Use the electronic thermal overload protection built in the
inverter, instead of the external thermal relay.

Note: Running a permanent magnet synchronous motor (PMSM) at a low carrier frequency may heat the permanent
magnet due to the output current harmonics, resulting in demagnetization. When decreasing the carrier
frequency setting, be sure to check the allowable carrier frequency of the motor.
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INSTALLATION AND WIRING

This chapter describes the important points in installing and wiring inverters.
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2.1 Installation

21 Installation

(1) Installation environment

Please install FRENIC-MEGA in locations which meet the requirements specified in Chapter 1 “1.3.1 Operating
environment”.

(2) Installation surface

Please install the inverter on noncombustibles such as metal. Also, do not mount it upside down or horizontally.

AWARNING

Install on noncombustibles such as metal.
Failure to observe this could result in fire.

(3) Surrounding space

Secure the surrounding space shown in Fig. 2.1-1 and Table 2.1-1. If
enclosing the product in a cabinet and so on, be sure to provide adequate
ventilation to the cabinet, as the ambient temperature may rise. Do not
contain it in small enclosures with low heat dissipation capacity.

B Installation of multiple inverters

If installing two or more units inside the same equipment or cabinet, they
must be installed side by side as a rule. If vertical installation is
unavoidable, install partitions to prevent heat dissipation from inverters
below affecting those above.

With FRN0115G2S[1-2G / FRNO060G2[1-4G or lower, only in the case
of an ambient temperature of 40 °C (104°F) or below is it possible to
install inverters and converters closely together horizontally.

Table 2.1-1 Surrounding space (mm (inch))

Type of Inverter
FRNOOOO FRNOOOO | A B C
G2S-2G G20-4G
50
0003 to 0008 0002100004 | o7, 0 B
10 100 )
0011 to 0115 0006 0 0060 | o39) | (3.9
0146 to 0432 0075 to 0520 s
50 (3.9)
(1.97) | 150 | 150
_ 0650 to 1386 (5.9) (5.9)

C: Space in front of inverter unit
Fig. 2.1-1 Installation direction
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2.1 Installation

H Installation with external cooling

The external cooling installation reduces the generated heat inside the
panel by dissipating approximately 70% of the total heat generated (total
heat loss) by mounting the cooling fins protruding outside the equipment
or cabinet. The external cooling unit body has a protective construction
of IP55.

Installation with external cooling is possible for inverters FRN0115G2S-
2G / FRN0060G2[]-4G or lower with the addition of an external cooling
attachment (option), and for FRN0146G2S-2G / FRN0075G2[1-4G or
higher by moving the mounting base.

(Refer to Chapter 11 “11.16 External Cooling Fan Attachments” for details
on external cooling attachments.)

ACAUTION

Take measures to prevent foreign material such as lint, wastepaper,
wood shavings, dust, or metal scraps getting into the inverter, or
adhering to the cooling fan.

Failure to observe this could result in fire or an accident.

External heat

“Board temperature
Max. 55°C
(131°F)*

Internal heat
dissipation
(30%)

dissipation
(T0%:)
T - Cooling fan
I
Cooling fins

1

Internal air intake

T

External air intake

* Current derating is necessary in the +50 to +55°C (122

to 131°F) range.

Fig. 2.1-2 External cooling installation
method



2.1 Installation

If installing a FRN0146G2S-2G / FRNO075G2[1-4G or higher inverter with external cooling, change the mounting
position of the upper and lower mounting bases using the following procedure. (See Fig. 2. 1-3 below.)

The screw types and number of screws used will differ depending on the inverter type. Please check the following
table.

Table 2.1-2 Screw type, screw quantity, and tightening torque

Inverter type Mounting base securing screw Case mounting screw Tlgrrllt_er;nrziqbfic:]r)que

FRNO0146G2S-2G/FRN0180G2S-2G

FRN0075G2L14G to FRNO150G201-4G M6x20 (top 5, bottom 3) M6x20 (2 for top only) 5.8 (51.3)

FRN0215G2S-2G/FRN0288G2S-2G

FRN0180G201-4G M6x20 (3 each for top and bottom) | M6x12 (3 for top only) 5.8 (51.3)

FRNO0346G2S-2G

FRN0216G2L-4G/FRN0260G2014G M5x12 (7 each for top and bottom) | M5x12 (7 for top only) 3.5(31.0)

FRN0325G2[1-4G/FRN0377G2]-4G M5x16 (7 each for top and bottom) | M5x16 (7 for top only) 3.5(31.0)

FRN0432G2S-2G

FRN0432G2]-4G/FRN0520G2014G M5x16 (8 each for top and bottom) | M5x16 (8 for top only) 3.5(31.0)
M5x16 (2 each for top and

FRN0650G2-4G/FRN0740G2(1-4G M5x16 (2 each for top and bottom) | bottom) 3.5(31.0)

FRN0960G2[]-4G/FRN1040G2[]-4G M6x20 (6 each for top and bottom) | M6x20 (6 each for top and 5.8 (51.3)
bottom)

FRN1170G2-4G/FRN1386G201-4G M8x20 (8 each for top and bottom) g"ofﬁ‘oz:‘)(s each for top and 13.5 (119.5)

1) Remove all of the mounting base securing screws and case mounting screws from the top of the inverter unit.
2) Secure the mounting base to the screw holes for the case mounting screws with the mounting base securing
screws. There will be screws remaining after changing the mounting base position.

3) Change the mounting base position at the bottom also using steps 1) and 2).
(Inverters type of FRN0520G2[1-4G or lower have no case mounting screws on the bottom.)

Mounting base
P fixation screw

H 4 Mounting base
> (upper side)

Case attachment
screw

]

Mounting base
(lower side)

Mounting base | \
fixation screw l ® S

Fig. 2.1-3 Mounting base position change method

ACAUTION

Use the specified screws for changing the mounting base.

Failure to observe this could result in fire or an accident.
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2.2 Wiring

2.2 Wiring

2.2.1 Basic connection diagrams

Braking resistor *6

*

Braking resistor (DBR)
5G) —

DC reactor
(DCR)

Circuit breaker :
(MCCB) or earth —_—— © O© ——-——=—=——=

ircui i Thermal
leakage circuit Magnetic DBT" N(-)
breakgE (ELCB)  contactor | | ovree::;d _ Motor_ .
Power supply ===~ 1 -(MC), =2 | LR ey
200V system  —-x_ L |
A : |
z —Ea( /: _, |
400V system = ----- B :
380 to 480 V ThermlstorI
50/60 Hz o2y
Ontro to[11] |
auxiliary input ~ *3 | E |
| -0 —
Grounding s©® G A, T
terminal @ G (&)

communicati
on port 1
*11
30C! *g
308 Batch alarm output ‘é‘-
30A ‘g’
Y5C| —g
° / Y5A| AX terminal function 8
| USB connector (IR §
6
OURCE
i gy e
-—— otor overload warning
' JFWD —_— [ov] *9
Run forward command ! > Y3 5
—_ i >
Run reverse command |REV _@ I Frequency (speed) detection %
f Y2 _ t
| 4 Frequency (speed) arrival i)
Multistep frequency selection X1 0
N ) (0to 1 step) P ! Y1 ! . 2
9 Mutistep frequency selection Running I
5 (0'to 3 step) 4 [
[% Multistep frequency selection ’ CMY |
£ (0to 7 step) d 4]) Common terminal
© Multistep frequency selection 4
= (0 to 15 step) 4
g Acceleratior/deceleration time H X FMP - -
selection (2 steps) P Pulse output i | sqan
Acceleration/deceleration time X6 | ; dy
" > -
selection (4 sﬁépﬁ) 7 Currentoutput _101 CM ‘-i-- R
Self-hold selection > (4(0) to 20 mA DC) FM1 ==
—o _+_u_._
Coast o stop Voltage output _VO1 0o
(0 to£10 V DC) |V ﬁ -
Alam (error) reset *11 sw4 11 = g_
Digital input —‘TQH . “5 102 | Analog meter 3
igital input common ! Current output
--;1 (Gaovbo) (4(0) to 20 mA DC) B [ FM2 ] 2
Variable resistor power supply Voltage output _VO2, e
(0to£10 V DC) ¥ 8- <
i M1 swe M
Voltage input for setting - Analog meter
0to+£10VDC L *15
Q=9 analog inpuoutout common
Analog input/output common 1" |
5 pxs| A7TR
=3 | PTC/INTC |2 - DX-§ 11 | | Datatransfer/receipt
@ Voltage input for settin (= L2 <H_] RS-485 Ty /
= 010£10VDC "9 [ T V2 commgrrtuganon (SD)?-I_‘_
g PTCINTC input 011 *S;Nf (terminal block) |
Current input for setting ———— Cc1 |
4(0) to 20 mA DC * + 0 [Option card connection connector A_|
i

Voltage input for setting ) REmmr ] [_Option card connection connector B_| |
10 vDC

Otot

[_Option card connection connector C_|

Fig. 2.2-1 Basic connection diagram
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2.2 Wiring

1)

(*2)

(*3)

(*5)

("6)

(*7)
(*8)

(*9)

(*11)

(*12)

(*13)

(*15)

(*16)

Install the molded case circuit breaker (MCCB) or earth leakage circuit breaker (ELCB) (with overcurrent
protection function) recommended for each inverter on the inverter input side (primary side) to protect
wiring. Do not use a circuit breaker that exceeds the recommended rated current.

An MCCB or ELCB is also used if isolating the inverter from the power supply, and therefore the
magnetic contactor (MC) recommended for each inverter should be installed if required. Please note
that if installing a coil such as an MC or solenoid near the inverter, connect a surge absorber in parallel.

If wishing to retain the integrated alarm signal issued if the protective function is triggered even when
the inverter main power supply is cut off, or to constantly display the keypad, connect these terminals
to the power supply. (on FRNOO08G2S-2G or higher / FRN0004G2[1-4G or higher)
The inverter can be run even without inputting the power supply to these terminals.

Remove the shorting bar between the inverter main circuit terminals P1 and P(+) before connecting the
DC reactor (DCR) (option). Be sure to connect the DC reactor in the case of FRN0288G2S-2G /
FRN0150G2[1-4G HND specification and FRN0346G2S-2G or higher / FRN0180G2[1-4G or higher
inverters. Use a DC reactor (DCR) when the capacity of the power supply transformer is 500 kVA or
more and is 10 times or more the inverter rated capacity, or when there are  “thyristor-driven” loads.

FRN0288G2S-2G or lower / FRN0180G2[1-4G or lower inverters are equipped with a built-in braking
transistor, allowing direct connection of braking resistors between P(+) and DB.

If connecting a braking resistor (DB) (option) to FRN0346G2S-2G or higher / FRN0216G2[1-4G or
higher inverters, a braking unit (BU) (option) is necessary. A built-in braking resistor is connected
between terminals P(+) and DB on FRN0046G2S-2G or lower / FRN0023G2[1-4G or lower inverters.
If connecting a braking resistor (DB), be sure to disconnect the built-in braking resistor.

This terminal is used for grounding the motor. Connect if required.

Use twisted wire or shielded wire for control signal lines.

Shielded wires are generally grounded, however, if subject to significant induction noise from outside,
it may be possible to suppress the effect of the noise by connecting wires to [CM]. Isolate control signal
lines from the main circuit wiring as best as possible, and do not run inside the same duct (a distance
of 10 cm or greater is recommended.) If lines intersect, ensure that they do so almost perpendicularly
to the main circuit wiring.

Each of the functions described for terminals [FWD] and [REV], terminals [X1] to [X9] (digital input),
terminals [Y1] to [Y4] (transistor output), terminal [Y5A/C], and terminal [30A/B/C] (contact output)
indicate functions assigned by factory default.

These are the switches on control PCBs, and are used to specify settings for inverter operation. Refer
to the User’s Manual, “2.2.7 Switching switches” for details.

Safety function terminals [EN1] and [EN2] are disabled with SW7 (2-pole switch) on the control PCB by
factory default. If using this terminal function, be sure to change the respective SW7 switches to the
OFF position and connect.

Install a thermal relay if necessary. Make the circuit breakers (MCCB) or the magnetic contactors (MC)
trip by the thermal relay auxiliary contacts (manual recovery).

and (0V)are isolated and insulated.

The factory default setting for SW1 of FRN-G2E-4G is “SOURCE”".
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2.2 Wiring

Carry out wiring work in the following order (The descriptions assume that the inverter has already been installed).

2.2.2 Removal and attachment of the front cover and wiring guide

ACAUTION

If using the RS-485 communication cable for such purposes as remotely operating the keypad, always remove
the RS-485 communication cable from the RJ-45 connector before removing the front cover.

Failure to observe this could result in fire or an accident.

(1) FRNO0115G2S-2G / FRN0060G2[]-4G or lower inverters

1) Loosen the screws of the front cover. Hold both sides of the front cover with the hands, slide the cover downward,
and pull. Then remove it to the upward direction.

2) Push the wiring guide upward and pull. Let the wiring guide slide and remove it.

3) After routing the wires, attach the wiring guide and the front cover reversing the steps above.

Front cover Wiring guide
Front cover

attachment screw

Fig. 2.2-2 Removal of front cover and wiring guide (for FRN0059G2S-2G)

(2) FRN0146G2S-2G / FRN0075G2[1-4G or higher inverters

1) Loosen the screws of the front cover. Hold both sides of the front cover by hand, and slide the cover upward to
remove.

2) After carrying out wiring work, align the top of the front cover with the hole on the cover, and reattach using the
opposite procedure to that in Fig. 2.2-3.

@ Open the keypad case to expose the control PCB.

5 ). .
. ; i P n
W, *, o - ri

Front cover T

Screw
Tightening torque: 1.8 N-m (15.9 Ib-in) (M4)
3.5 N'm (26.6 Ib-in) (M5)

Fig. 2.2-3 Front cover removal (FRN146G2S-2G)
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2.2 Wiring

2.2.3 Wiring precautions

Pay attention to the following items when carrying out wiring.

(1
()

©)

Confirm that the supply voltage is within the input voltage range described on the rating plate.

Always connect the power lines to the inverter main power input terminals L1/R, L2/S, and L3/T (three-phase).
(The inverter will be damaged when power is applied if the power lines are connected to the wrong terminals.)

Be sure to connect a ground wire in order to prevent accidents such as electric shock or fire, and to reduce
noise.

For the lines connecting to the main circuit terminals, use crimped terminals with insulating sleeves or use
crimped terminals in conjunction with insulating sleeves for high connection reliability.

Separate the routing of the lines connected to the main circuit input side terminals (primary side) and the
output side terminals (secondary side) and the lines connected to the control circuit terminals.

The control circuit terminal lines should be routed as far as possible from the main circuit routing. Malfunction
may occur due to noise.

To prevent direct contact with the main circuit live sections (such as the main circuit terminal block), route the
control circuit wiring inside the inverter as bundles using cable ties.

After removing a main circuit terminal screw, always restore the terminal screw in position and tighten even if
lines are not connected.

The wiring guide is used to separately route the main circuit wiring and the control circuit wiring. The main
circuit wiring and the control circuit wiring can be separated. Exercise caution for the order of wiring.

Control Control circuit wirin_g Main circuit wiring (upper level)
[fj:‘w circuit r— 7 \ /' \I *"T
_|—wiring L - R
T e {' a:xg S et Lii— Wiring guide
| — Wiring guide ' B — \ ‘
ezt AR HHERAEREU T~ main circut wiring
h— = = = (lower level)
Ll S ———— Main |
circuit o 1M | o
— = = _l wiring = i f \
'ZO'U'OF \ i
_“ﬂmﬂ | L i
Hj J eli==-=e
Fig. 2.2-4 FRN0005G2S-2G Fig. 2.2-5 FRN0059G2S-2G
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2.2 Wiring

B Handling the wiring guide
When wiring the main circuit on FRN0059G2S-2G to FRN0115G2S-2G / FRN0031G2[]-4G to FRN0060G2[-4G
inverters, the wiring space may become insufficient when routing the main circuit wires, depending on the wire

material used. In these cases, the relevant cut-off sections (see figure below) can be removed using a pair of nippers
to secure routing space. Be warned that removing the wiring guide to accommodate the enlarged main circuit wiring

may result in non-conformance with IP20 requirements.

Cut-off section

Cut-off section

Before cut-off After cut-off

Fig. 2.2-6 Wiring guide (for FRN0075G2S-2G)

(9) Depending on the inverter capacity, straight routing of the main circuit wires from the main circuit terminal
block may not be possible. In these cases, route the wires as shown in the figure below and securely attach

the front cover.

(10) The L2/S input terminals on FRN1170G2[1-4G and FRN1386G2[1-4G inverters is located in the vertical
direction when facing the unit. When connecting wires to these terminals, do so using the bolts, washers, and
nuts provided as shown below.
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2.2 Wiring

224 Precautions for long wiring (between inverter and motor)

(1
)

When multiple motors are connected to one inverter, the wiring length is the total of all wire lengths.
Precautions for high-frequency leakage current

Precautions shall be taken for high frequency leakage current when the wiring length from the inverter to the
motor is long, in this case the high frequency current may flow through the stray capacitance between the
wires with various phases. The effect may cause the inverter to become overheated, or trip due to overcurrent.
Leakage current may increase and the accuracy of the displayed current may not be ensured. Depending on
the conditions, excessive leakage current may damage the inverter. To avoid the above problems when
directly connecting an inverter to a motor, keep the wiring length to 50 m (164 ft) or less for FRN0018G2S-2G
/ FRNOO09G2[1-4G inverters or lower, and to 100 m (328 ft) or less for FRN0032G2S-2G / FRN0018G2[1-
4G inverters or higher.

If using with longer wire lengths than those above, use with a carrier frequency of 5 kHz or less, and if using
a 400V series inverter, use an output circuit filter (OFL-CI[J[J-4A) (option).

When multiple motors are operated in parallel connection configuration (group operation), and especially
when shielded cables are used for the connections, the ground to ground stray capacitance will be large. In
this case, use with a carrier frequency of 5 kHz or less, and if using a 400V series inverter, use an output
circuit filter (OFL-L1[1[1-4A) (option).

Without output circuit filter With output circuit filter

Below 5 m(16ft)
—— Output circuit filter,
—'-'_r-

Motor

Po
W' — Inverter Power | 7
supply — —k/- supply — Inverter { Motor]

——————

Below
50 m(164ft)/100 m(328ft) Below 400 m(1312ft)

When the output circuit filter is used, the total wiring length should be below 400 m (1312ft) in case of using
V/f control.

For motors with encoders, the wiring length between the inverter and motor should be below 100 m (328ft).
The restriction comes from the encoder specifications. For distances beyond 100 m (328ft), insulation
converters should be used. Please contact Fuji Electric when operating with wiring lengths beyond the upper
limit.

Precautions on the surge voltage when driving the inverter (especially for 400 V series motor)

When motors are driven by inverters using the PWM method, the surge voltage generated by the switching
of the inverter elements is added to the output voltage and is applied onto the motor terminals. Especially
when the motor wiring length is long, the surge voltage can cause insulation degradation in the motor. Please
perform one of the countermeasures shown below.

Use motor with insulation enhancement (Fuji’s standard motors have insulation enhancements)
Connect a surge suppression unit on the motor side (SSU50/100TA-NS).
Connect an output circuit filter (OFL-[1[1[1-4A) to the inverter output side (secondary side).
Reduce the wiring length from the inverter to the motor to less than 10 to 20 meters (33 to 66 ft).
When an output circuit filter (OFL-LJ[J[J-4A) is inserted in the inverter, or when the wiring length is long, the

voltage applied to the motor will decrease due to the voltage drop caused by the filter or wiring. In these cases,
current oscillation and lack of torque may occur due to insufficient voltage.
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2.2 Wiring

AWARNINGA

Connect to the power supply via a molded case circuit breaker or earth leakage circuit breaker (with
overcurrent protection function) for each inverter.

Use the recommended molded case circuit breaker or earth leakage circuit breaker, and do not use circuit
breakers that exceed the recommended rated current.

Be sure to use the specified wire size.
Tighten terminals with the prescribed tightening torque.

If there are multiple inverter and motor combinations, do not use multi-core cables for the purpose of bundling
and storing wiring for multiple combinations.

Do not install a surge suppressor to the inverter output side (secondary side).
Failure to observe this could result in fire.

Ground the inverter in compliance with the national or local electric code.
Be sure to ground the inverter ground terminal [&G] grounding wire.

Failure to observe this could result in electric shock or fire.

Wiring work should be carried out by qualified professionals.
Carry out wiring work after ensuring that the power has been turned OFF.

Failure to observe this could result in electric shock.
Always carry out wiring after installing the unit.
Failure to observe this could result in electric shock or injury.

Ensure that the number of phases and rated voltage of the product input power supply matches that for the
connected power supply.

Do not connect the power lines to the inverter output terminals (U, V, W).

Failure to observe this could result in fire or an accident.




2.2 Wiring

2.2.5 Main circuit terminals

[1]

Screw specifications and recommended wire size (main circuit terminals)

The specifications for the screws used in the main circuit wiring and the wire sizes are shown below. Exercise

caution as the terminal position varies depending on inverter capacity. In the diagram in "[ 2 ]

Terminal layout

diagrams (main circuit terminals)”, the two ground terminals [&G] are not differentiated for the input side (primary
side) and the output side (secondary side).

Also, use crimped terminals with insulating sleeves compatible for main circuit or terminals with insulating tubes.
The recommended wire sizes are shown depending on cabinet temperature and wire type.

Table 2.2-1 Screw specifications

Inverter type

Screw specification

Control power auxiliary

FRN1386G2[]-4G

Main circuit Grounding input
Three-phase Three-phase Ref. [RO, TO]
200V 400V Screw Tightening Screw Tightening Screw Tightening
size torque size torque size torque
(driver size) | N-m (lb-in) | (driver size) |N-m (Ib-in) N-m (Ib-in)
FRNO0003G2S-2G FRN0002G2[1-4G .
Fig. A M3.5 1.2 (10.6) M3.5 1.2 (10.6) - -
FRN0005G2S-2G FRNO0003G2[1-4G
FRNO0008G2S-2G FRN0004G2[]-4G
FRNO011G2S-2G | FRN0006G201-4G | Fig. B M4 1.8 (15.9) M4 1.8 (15.9)
FRNO0018G2S-2G FRN0009G2[]-4G
FRN0032G2S-2G FRNO0018G2[1-4G
FRN0046G2S-2G | FRN0023G21-4G Fig. C M5 3.5 (26.6) M5 3.5 (26.6)
FRNO0059G2S-2G FRN0031G2[]-4G
FRNO075G2S-2G FRNO0038G2[1-4G
FRN0088G2S-2G | FRN0045G2(1-4G | Fig. D M6 5.8 (51.3) Me 5.8 (51.3)
- ' (No.3) R (No.3) R
FRNO0115G2S-2G FRNO0060G2[1-4G
FRN0075G2[1-4G
FRNO0091G2[1-4G .
FRN0146G2S-2G Fig. E M8 13.5 (119.5)
FRN0112G2-4G
FRN0150G2[]-4G
FRN0180G2S-2G M8 135
- (119.5)
FRN0215G2S-2G FRN0180G2[J-4G Fig. F M3.5 1.2 (10.6)
FRN0288G2S-2G M10 27 (239.0)
- FRN0216G2[1-4G
Fig. G
- FRN0260G2[1-4G
FRN0346G2S-2G |- Fig. M
B FRN0325G2(1-4G
Fig. H
- FRNO0377G2[1-4G
FRN0432G2(1-4G .
FRN0432G2S-2G Fig. |
FRN0520G2[1-4G
; FRNOGS0G204G | M12 48 (424.9) M10 |27 (239.0)
ig.
B FRN0740G2(1-4G
- FRN0960G2[1-4G
Fig. K
B FRN1040G2(1-4G
- FRN1170G2[J-4G .
Fig. L
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2.2 Wiring

Terminal layout diagrams (main circuit terminals)

HIEH

[2]

-+

)
<—>

The dimensions for each terminal indicate the “dimensions between walls” as shown in the diagram on the left.

Figure A 57 Charging lamp Figure B X Charging lamp ~ Figure C 3 Charging lamp
135 135 _ 135 12 12 12
9 @ oc o000
Pl | PH [N LUV IW
000000 16 16 16 66 12 12
IL1/R|L2.'S|L3, B | P1 |P(#+) [N U v w
9 Q) O 0 O0R00O
DB | &G
LIR | Lass | T
Terminal block width <2
Terminal block width: 6.6 “RO.T0: 6.6 %
- Others: 9.5 &c
Figure D o Charging lamp  Figure E 2898 Figure F / Figure G 65 66 o7 Charging
[\ e =222 N |amp
2222 22 165 Fig. F only
3K+ IK+H3+H X Charging 00 3@
v 7 lamp
o [ 222 [O]O]O
2 66165 _2 __22 __ 22 <:> <:> O U » w
O&?GOOG LU/R | s | /T O O O O
L3/T DB Pl P(+) | N(=)
[+ DB* | P P | NG
10
56
37 37 37 37
ea
23 23 23 23
For Gig. F For Gig. G For Gig. F For Gig. G
Figure H / Figure | Figure J Charg'”g 66 66
<~ Charging
2 lamp 66 66
51 51 51 51 51 51
L1/R
Li/R
51 51 51 51 51 51
aa L P1 J L P() J L NG) J
37 51 37(F Gig. H) =51 ‘O‘ | ‘O‘ | ‘O‘O‘
ForGig.H  ForGig. | 51 (Fs;g;g ) o 51 51 51 51 5151 g
51
: s~ Charging i Chargin
Figure K 3¢ lamp 66 66 Figure M piee mpg 9
51 51 51 51 51
O 36 45, A5 45 36
L1/R
. ﬂ a
LIZR P
5T 51 51 51 5T G 51 O O
20" 20"
) NG)
51 51 51 51 51
X ~y Charging
Figure L A jamp
51 51
EJ]%; aJlﬁj;
LR iy 51 51 51
Kg*g*g ol ol ol
515151 e} SFe) o
U Y W
LT
o NO = = =
O O e}
P © 0 U v W
o 0 O 5151 51 51 51
5151 5T ac
[e}

2-12



2.2 Wiring

AWARNINGA

The following terminals will have high voltage when power is ON.
Main circuit: L1/R, L2/S, L3/T, P1, P(+), N(-), DB, U, V, W, RO, TO, AUX-contact (30A, 30B, 30C, Y5A, Y5C)
Insulation level

Main circuit - casing : Basic insulation (overvoltage category lll, pollution degree 2)
Main circuit - control circuit : Reinforced insulation (overvoltage category I, pollution degree 2)
Contact output - control circuit : Reinforced insulation (overvoltage category I, pollution degree 2)

Failure to observe this could result in electric shock.

[3] Recommended wire size (main circuit terminals)

The following wires are recommended unless special requirements exist.

(AR using in an ambient temperature of 50 to 55 °C (122 to 131 °F), select wires by referring to the 55 °C field
in Appendix F “Allowable Current of Insulated Wires” in “APPENDICES”.

H 600 V polyvinyl chloride insulated wire (IV wire)
This wire is used in circuits except the inverter control circuit. The wire is difficult to twist and is not recommended
for the inverter control circuit. The maximum permissible temperature for the insulated wire is 60 °C (140 °F).

B 600 V heat-resistant polyvinyl chloride wire (HIV wire)

In comparison to the IV wire, this wire is smaller, more flexible, and the maximum permissible temperature for the
insulated wire is 75 °C (167 °F) (higher), making it suitable for both the inverter main circuit and control circuit.
However, the wiring distance should be short and the wire must be twisted for use in the inverter control circuit.

B 600 V cross-linked polyethylene insulated wire (FSLC wire)

This wire is used mainly in the main circuit and the grounding circuits. The size is even smaller than the IV wire or
the HIV wire and also more flexible. Due to these features, the wire is used to reduce the area occupied by wiring
and to improve work efficiency in high temperature areas. The maximum permissible temperature for the insulated
wire is 90 °C (194 °F). As a reference, Furukawa Electric Co., Ltd. produces Boardlex which satisfies these
requirements.

B Shielded-twisted wire for internal wiring of electronic/electrical equipment

This product is used in inverter control circuits. Use this wire with high shielding effect when risk of exposure to or
effect of radiated noise and induced noise exists. Always use this wire when the wiring distance is long, even within
the cabinet. Furukawa Electric’'s BEAMEX S shielded cables XEBV or XEWV satisfy these requirements.

Table 2.2-2 Recommended wire sizes (common terminals)

Common terminals Recommended wire size (mm?) [AWG] Remarks

Control power auxiliary input terminals RO, TO 2.0 [14] -

2-13
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2.2 Wiring

Panel internal temperature of 50 °C (122 °F) or lower

Table 2.2-3 Wire size (main power supply input and inverter output)

HHD specification: High, Heavy Duty applications
HND specification: High, Normal Duty applications

Recommended wire size (mm?)
o Inverter type Main power supply input [L1/R, L2/S, L3/T] Inverter output [U, V, W]
E;S g ggi With DC reactor (DCR) Without DC reactor (DCR) HHD specification HND specification
<& §_§'§ o o temztzi;r;ﬁrs;b(lﬁlote Curren| Permissible Curren Permissible Curreny temziir;ﬁrselb(lﬁlote CLrJ]r(re
HHD specification |HND specification 1) t value|| temperature (Note 1) |t value| temperature (Note 1) |t value| 1) value
60 °C |75 °C|90 °C *) 60 °C | 75°C |90 °C ® 60°C|75°C|90°C ) 60 °C|75°C|90°C| (A)
0.4 | FRN0003G2S-2G - 20 [ 20 | 20 1.6 2.0 2.0 2.0 3.1 2.0 2.0 2.0 3.0 - - - -
0.75 | FRNO005G2S-2G - 20 | 20| 20 | 32 2.0 2.0 2.0 5.3 2.0 2.0 2.0 5.0 - - - -
1.5 | FRN0008G2S-2G - 20 [ 20 | 20 | 61 2.0 2.0 2.0 9.5 2.0 2.0 2.0 8.0 - - - -
2.2 | FRN0011G2S-2G - 20 | 20| 20 | 89 2.0 2.0 20 | 132 ] 2.0 2.0 20 | 1.0 - - - -
3.7 | FRN0018G2S-2G - 20 [ 20 | 20 [ 150 55 2.0 20 | 222 ] 35 2.0 20 | 18.0 - - - -
5.5 | FRN0032G2S-2G - 55|20 |20 [211]f 80 3.5 35 | 315] 55 3.5 20 | 270 - - - -
7.5 | FRN0046G2S-2G| FRN0032G2S-2G| 8.0 | 3.5 | 2.0 | 28.8 14 5.5 55 | 42.7 14 5.5 35 | 37.0| 80 | 35 | 35 | 31.8
11 | FRN0059G2S-2G| FRN0046G2S-2G| 14 | 55 | 55 | 422 ||22*5| 14 8.0 | 60.7 14 8.0 55 | 49.0 | 14.0]| 8.0 | 55 | 46.2
15 | FRN0075G2S-2G| FRN0059G2S-2G| 22 14 [ 80 [ 576 [[38*1 | 14 14 | 80.0 | 22 14 8.0 | 63.0 220|140 8.0 | 59.4
% 18.5 | FRN0088G2S-2G| FRN0075G2S-2G|38 *1| 14 14 | 71.0||60*2| 22 14 | 97.0 |38*1 | 14 14 | 76.0 ||38*1]| 14.0 | 14.0 | 74.8
-E_g 22 | FRN0115G2S-2G| FRN0088G2S-2G| 38 *1| 22 14 | 84.4||60*2|38*1 | 22 |112.0]38*1 | 22 14 | 90.0 ||38*1]| 22.0 | 14.0 | 88.0
$£ 30 - FRNO0115G2S-2G| 60 *2|38 *1| 22 114 [[100*6[ 60*2 [ 38 *1 | 151 60 38 22 119 [[60*2|38 *1| 22.0 | 115.0
,-E 30 | FRN0146G2S-2G - 60 38 22 114 |[ 100 60 38 151 60 38 22 119 - - - -
37 - FRN0146G2S-2G| 100 | 38 38 138 || 150 60 38 185 - - - - 100 | 38 38 | 146
FRN0180G2S-2G - 100 | 38 38 138 || 150 60 38 185 | 100 38 38 146 - - - -
45 | FRN0215G2S-2G| FRN0180G2S-2G| 100 | 60 38 167 || 150 [ 100 60 225 | 150 60 38 180 || 150 | 60 38 | 180
55 | FRN0288G2S-2G| FRN0215G2S-2G| 150 | 100 | 60 | 203 || 200 | 100 | 100 | 270 | 150 | 100 60 215 || 150 [ 100 | 60 | 215
75 - FRN0288G2S-2G| 250 | 150 | 100 | 282 - - - - - - - - 250 | 150 | 100 | 288
FRN0346G2S-2G - 250 | 150 | 100 | 282 - - - - 250 | 150 | 100 | 288 - - - -
%0 - FRNO0346G2S-2G| 325 | 150 | 100 | 334 - - - - - - - - 325 | 150 | 150 | 346
FRN0432G2S-2G - 325 | 150 | 100 | 334 - - - - 325 | 150 | 150 | 346 - - - -
110 - FRN0432G2S-2G| 400 | 200 | 150 | 410 - - - - - - - - 500 | 250 | 150 | 432

(Note 1) “IV wire” is used for permissible temperature of 60 °C (140 °F),
(167 °F), and “600 V cross-linked polyethylene insulated wire” is used for 90 °C (194 °F). These values
are for aerial wiring.

For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 60-6 by JST Mfg. Co., Ltd. or equivalent.

Not applicable
Not applicable
For compatible crimped terminals, please use model 22-S5 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model CB100-S8 by JST Mfg. Co., Ltd. or equivalent.
Not applicable
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2.2 Wiring

Table 2.2-3 Wire size (main power supply input and inverter output) (cont.)

HHD specification: High, Heavy Duty applications (29
HND specification: High, Normal Duty applications E
Recommended wire size (mm?) §
oo § Inverter type Main power supply input [L1/R, L2/S, L3/T] Inverter output [U, V, W] a
Eg g § = With DC reactor (DCR) Without DC reactor (DCR) HHD specification HND specification zZ
&5 g%é . . temF;;eerrr;ﬁrS;b(lﬁlote Curren Permissible Curren Permissible Curren temzzl;r;tljrs;t)(ll?lote Curren ;
HHD specification | HND specification 1) t value|| temperature (Note 1) |t value| temperature (Note 1) |t value 1) t value| o
60 °C|75°C[90 °C *) 60 °C [75°C |90 °C ) 60 °C | 75°C |90 °C *) 60 °C|75 °C|90 °C *) =
0.4 | FRN0002G20-4G 20 [ 20 [ 20 [ 085 || 2.0 2.0 2.0 1.7 2.0 2.0 2.0 1.5 - - - - 5
0.75 | FRN0003G20-4G 20 [ 20 | 20 1.6 2.0 2.0 2.0 3.1 2.0 2.0 2.0 25 - - - - -
1.5 | FRN0004G20-4G 20 [ 20 | 20 | 3.0 2.0 2.0 2.0 5.9 2.0 2.0 2.0 4.0 - - - - |<_:
2.2 | FRN0006G20-4G : 20 [ 20 [ 20 | 45 2.0 2.0 2.0 8.2 2.0 2.0 2.0 5.5 - - - - (2}
3.7 | FRN0009G2o-4G 20 [ 20 | 20 | 75 2.0 2.0 20 | 13.0 | 2.0 2.0 2.0 9.0 - - - - Z
5.5 | FRN0018G20-4G 20 [ 20 [ 20 [ 106 || 35 2.0 20 | 173 ] 20 2.0 20 | 135 - - - -
7.5 | FRN0023G20-4G| FRN0018G20-4G| 2.0 | 2.0 | 2.0 | 144 || 55 2.0 20 | 232 | 35 2.0 20 | 185 35| 2.0 | 2.0 | 165
11 | FRN0031G20-4G| FRN0023G20-4G| 8.0 | 2.0 | 2.0 | 21.1 ] 8.0 3.5 35 | 330 55 3.5 20 | 245) 55| 20 | 2.0 | 23.0 (;_
15 | FRNO038G20-4G| FRN0031G20-4G| 8*3 | 3.5 | 2.0 | 28.8 14 5.5 55 | 438 | 8*3 | 35 35 | 320 8*3| 35 | 2.0 | 305 (o]
18.5 | FRN0045G20-4G| FRN0038G20-4G| 14 | 55 | 3.5 | 355 |[ 22 8*3 | 55 | 52.3 14 55 35 | 39.0)14.0| 55 | 35 | 370 P
22 | FRN0060G20-4G| FRN0045G20-4G| 14 | 55 | 55 | 422 || 22 14 8*3 | 60.6 14 8*3 | 55 | 45.0|140[8*3 | 55 [ 45.0 O
30 - FRN0060G20-4G| 22 14 | 8*3 | 57.0|38*1 | 14 14 | 779 | 22 14 8.0 | 60.0 | 22 14 | 8*3 | 60.0
FRNO075G20-4G - 22 14 8 57.0 || 38 14 14 | 779 | 22 14 8 60.0 || 22 14 | 8.0 | 60.0
37 | FRN0091G20-4G| FRN0075G20-4G| 38 14 8 68.5 || 60 22 14 | 943 | 38 14 14 | 75.0 || 38 14 14 | 75.0
45 | FRN0112G20-4G| FRN0091G20-4G| 38 22 14 | 83.2 || 60 38 22 114 38 22 14 | 91.0 | 38 | 22 14 | 91.0
% 55 | FRN0150G20-4G| FRN0112G20-4G| 60 22 22 102 || 100 38 38 140 60 38 22 112 60 38 22 | 112
_ELZ 75 - FRN0150G20-4G| 100 | 38 38 138 - - - - - - - - 100 | 60 38 | 150
g?.. FRN0180G20-4G - 100 | 38 38 138 - - - - 100 60 38 150 - - - -
[ 90 | FRN0216G20-4G| FRN0O180G20-4G| 100 [ 60 38 164 - - - - 150 60 38 180 || 150 | 60 38 | 180
110 | FRN0260G20-4G| FRN0216G20-4G| 150 | 100 | 60 [ 201 - - - - 150 | 100 60 216 | 150 | 100 | 60 | 216
132 - FRN0260G20-4G| 200 | 100 | 60 | 238 - - - - - - - - 200 | 100 | 100 | 260
FRN0325G20-4G - 200 | 100 | 60 | 238 - - - - 200 | 100 | 100 | 260 - - - -
160 | FRN0377G20-4G| FRN0325G20-4G| 250 | 150 | 100 | 286 - - - - 325 | 150 | 100 | 325 || 325 | 150 | 100 | 325
200 | FRN0432G20-4G| FRN0377G20-4G| 325 | 150 | 150 | 357 - - - - 400 | 200 | 150 | 377 || 400 | 200 | 150 | 377
220 | FRN0520G20-4G| FRN0432G20-4G| 400 | 200 | 150 | 390 - - - - 500 | 250 | 150 | 432 || 500 | 250 | 150 | 432
280 | FRN0650G20-4G| FRN0520G20-4G| - 250 | 200 | 500 - - - - - 325 | 200 | 520 - 325 | 200 | 520
315 | FRN0740G20-4G - - 325 | 250 | 559 - - - - - 325 | 250 | 585 - - - -
355 | FRN0960G20-4G| FRN0650G20-4G| - |2x200| 250 | 628 - - - - - |2x200| 325 | 650 - |2x200| 325 | 650
400 | FRN1040G20-4G| FRN0740G20-4G| - [2x200( 325 | 705 - - - - - |2x250| 325 | 740 - [2x250| 325 | 740
500 - FRN0960G20-4G| - |2x325|2x200| 881 - - - - - - - - - |2x325|2x250| 960
500 | FRN1170G20-4G - - |2x325|2x200| 881 - - - - - |2x325|2x250| 960 - - - -
560 - FRN1040G20-4G| - [3x250(2x250{ 990 - - - - - - - - - |3x250|2x250| 1040
630 | FRN1386G20-4G| FRN1170G20-4G| - |3x325|2x325| 1115 - - - - - |3x325|2x325| 1170 - [3x325[2x325| 1170
710 - FRN1386G20-4G| - [4x250|3x250| 1256 - - - - - - - - - |4x325|3x325| 1386

(Note 1) “IV wire” is used for permissible temperature of 60 °C (140 °F), "600 V HIV insulated wire” is used for 75 °C
(167 °F), and “600 V cross-linked polyethylene insulated wire” is used for 90 °C (194 °F). These values
are for aerial wiring.

(Note 2) O is replaced by a letter of the alphabet indicating the inverter type.

O
T s (basic type), E (type with built-in EMC filter)

*1) For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
*2) Not applicable
*3) For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.
*4) Not applicable
*5) Not applicable
*6) Not applicable
*7) Not applicable
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Table 2.2-3 Wire size (for DC reactor connection, for braking resistor connection, and for inverter grounding)

(cont.)
HHD specification: High, Heavy Duty applications
HND specification: High, Normal Duty applications
Recommended wire size (mm?)

— Inverter type For DC reactor connection For braking resistor connection [P(+), DB] (Note 2) For inverter
£ E%E P1, P(+)] — —— grounding
s |88 HHD specification HND specification [8G]
£ 5§88 . . . Permissible

& %g o o Permissible Current Permissible Current Permissible Current temperature (Note
HHD specification | HND specification | temperature (Note 1) | value |temperature (Note 1) | value [[temperature (Note 1)| value 1
60°C|75°C| 90 °C * 60°C|75°C|90°C * 60 °C|75°C |90 °C * 60 °C[75 °C|90 °C
0.4 |FRNO0003G2S-2G - 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.2 - - - -
0.75 |FRNO005G2S-2G - 2.0 2.0 2.0 4.0 2.0 2.0 2.0 1.6 - - - -
1.5 |FRN0008G2S-2G - 20 [ 20 | 20 | 75 | 20 | 20 | 20 | 36 - - - - 20120 |20
2.2 |FRNO0011G2S-2G - 2.0 2.0 2.0 11.0 2.0 2.0 2.0 3.5 - - - -
3.7 |FRN0018G2S-2G - 3.5 2.0 2.0 18.4 2.0 2.0 2.0 4.1 - - - -
5.5 |FRN0032G2S-2G - 5.5 3.5 2.0 25.9 2.0 2.0 2.0 6.4 - - - - 35135 ]| 385
7.5 |FRN0046G2S-2G [ FRN0032G2S-2G| 14.0 | 5.5 3.5 35.3 2.0 2.0 2.0 6.1 20 | 2.0 2.0 6.4 55| 55| 55
1 FRN0059G2S-2G | FRN0046G2S-2G| 22*5 | 8.0 5.5 51.7 2.0 2.0 2.0 9.1 20 | 20 2.0 6.1 55|55 | 55
15 |FRN0075G2S-2G | FRN0059G2S-2G|38*1 | 140 | 140 | 706 | 20 | 2.0 2.0 11 20 | 20 | 20 91 |8*3[8*3[8*3
% 18.5 |FRN0088G2S-2G | FRN0075G2S-2G| 38 *1 | 22.0 | 14.0 | 87.0 2.0 2.0 2.0 14 20 | 2.0 2.0 110 |8*3[8*3|8*3
'g_; 22 |FRN0115G2S-2G | FRN0088G2S-2G| 60 *2 | 22.0 | 22.0 103 2.0 2.0 2.0 15 20 | 2.0 2.0 14.0 14 14 14
gg 30 - FRNO0115G2S-2G | 100 *6| 38 *1 | 38 *1 140 - - - - 20 | 2.0 2.0 15.0 14 14 14
= FRN0146G2S-2G - 100 38 38 140 3.5 2 2 19 - - - - 14 14 14
37 - FRN0146G2S-2G| 100 | 60 38 170 - - - - 3.5 2 2 19 22 | 22 | 22
FRN0180G2S-2G - 100 60 38 170 5.5 3.5 2 25 - - - - 22 22 22
45 |FRN0215G2S-2G | FRN0180G2S-2G| 150 | 100 60 205 8 3.5 2 30 55 | 35 2 25 22 | 22 | 22
55 |FRN0288G2S-2G | FRN0215G2S-2G| 200 | 100 60 249 14 5.5 3.5 37 8 35 2 30 22 | 22 | 22
75 - FRN0288G2S-2G| 325 | 150 150 345 - - - 14 5.5 3.5 37 22 22 22
FRN0346G2S-2G - 325 | 150 150 346 14 8 5.5 48 - - - - 22 22 22
90 - FRN0346G2S-2G| 400 | 200 150 409 - - - - 14 8 5.5 48 22 22 22
FRN0432G2S-2G - 400 | 200 150 410 22 14 8 61 - - - - 22 22 22
110 - FRN0432G2S-2G - 250 | 200 502 - - - 22 14 8 61 38 38 38

(Note 1) “IV wire” is used for permissible temperature of 60 °C (140 °F), "600 V HIV insulated wire” is used for 75 °C
(167 °F), and “600 V cross-linked polyethylene insulated wire” is used for 90 °C (194 °F). These values
are for aerial wiring.

(Note 2) A braking unit (BU) (option) is necessary for FRN0346G2S-2G and above.

Not applicable

Not applicable

2-16

For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model 60-6 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 22-S5 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model CB100-S8 by JST Mfg. Co., Ltd. or equivalent.



2.2 Wiring

Table 2.2-3 Wire size (for DC reactor connection, for braking resistor connection, and for inverter grounding)

(cont.) O
Z
HHD specification: High, Heavy Duty applications ¥
HND specification: High, Normal Duty applications §
Recommended wire size (mm?) =)
— Inverter type For DC reactor connection For braking resistor connection [P(+), DB] (Note 3) For inverter Z
£ o2z P1, P(+)] grounding <
23 | 8§ =2 i HHD specification HND specification [8G] zZ
3o |c=5 P
[ % 235 Permissible Current Permissible Current Permissible Current Permissible Q
© £ P e temperature (Note -
HHD specification | HND specification | temperature (Note 1) | value |temperature (Note 1) | value [[temperature (Note 1)| value 1 <
A A A
60°C|75°C|90°C * 60 °C|75°C |90 °C * 60 °C|75°C |90 °C * 60 °C|75 °C| 90 °C :,I
0.4 |FRN0002G20-4G 2.0 2.0 2.0 1 20 | 20 2.0 0.8 |<_:
0.75 | FRN0003G20-4G - 20 | 20 2.0 2.0 20 | 20 2.0 1.1 - - - - 7))
1.5 | FRN0004G2o0-4G - 2.0 2.0 2.0 3.7 20 | 20 2.0 1.8 - - - - 201 20| 20 Z
2.2 |FRN0006G20-4G - 20 | 20 2.0 5.6 20 | 20 2.0 1.8 - - - - ’ ’ ’
3.7 |FRN0009G20-4G - 20 | 20 2.0 9.2 20 | 20 2.0 2.1 - - - -
5.5 |FRN0018G20-4G - 2.0 2.0 2.0 13.0 | 20 | 2.0 2.0 3.2 - - - -

7.5 |FRN0023G20-4G | FRN0018G20-4G| 3.5 2.0 2.0 177 | 20 | 20 2.0 3.1 20 [ 20 | 20 3.2 35 |35 | 35
" FRN0031G20-4G | FRN0023G204G| 5.5 3.5 2.0 259 | 20 | 20 2.0 4.5 20 [ 20 | 20 3.1 35 |35 | 35
15 | FRN0038G20-4G | FRN0031G20-4G| 14.0 | 55 3.5 353 | 20 | 20 2.0 5.7 20 [ 20 | 20 4.5 55 | 55| 55
18.5 | FRN0045G20-4G | FRN0038G20-4G| 14.0 | 55 5.5 435 | 20 | 20 2.0 7.2 20 [ 20 | 20 5.7 55|55 | 556
22 | FRN0060G20-4G | FRN0045G20-4G| 22.0 | 8*3 | 5.5 51.7 | 20 | 2.0 2.0 7.7 20 [ 20 | 20 7.2 55| 55| 55

N
Q
©

c

O

30 - FRN0060G20-4G[38*1 [ 14 | 14 [ 699 | - - - - 20 [ 20 ] 20] 77 [8*3]8*3[8"3

30 |FRN0075G20-4G = 38 | 14 8 | 699 | 2 2 2 10 = = = = 8 | 8 8

37 |FRN0091G20-4G|FRN0075G20-4G| 38 | 22 | 14 [ 839 | 2 2 2 12 2 2 2 10 8 | 8 8

45 |FRN0112G20-4G |FRN0091G204G| 60 | 22 | 22 | 102 | 2 2 2 15 2 2 2 12 8 | 8 8
9 55 - FRNO112G20-4G| 60 | 38 | 22 | 125 [ 35 | 2 2 19 2 2 2 15 [ 1414 ] 14
s | 55 |FRN0150G20-4G - 60 | 38 | 22 [ 125 [ 35 | 2 2 19 2 2 2 15 |14 [ 14 ] 14
ss | 75 FRN0150G20-4G| 100 [ 60 | 38 | 169 = = = = 35 | 2 2 19 [ 14 [ 14 [ 14
£¥ | 75 |FRN0180G20-4G 100 | 60 | 38 | 170 | 55 | 2 2 24 = - - = 14 | 14 | 14
£

90 |FRN0216G20-4G | FRN0180G20-4G| 150 | 100 60 201 8 3.5 2 31 5.5 2 2 24 14 | 14 14
110 | FRN0260G20-4G | FRN0216G20-4G| 200 | 100 60 246 8 5.5 3.5 34 8 3.5 2 31 22 | 22 22
132 - FRN0260G20-4G| 250 | 150 | 100 291 - - - - 8 55 | 35 34 22 | 22 22
132 | FRN0325G20-4G - 250 | 150 | 100 292 14 5.5 3.5 41 - - - - 22 | 22 22
160 | FRN0377G20-4G | FRN0325G20-4G| 325 | 150 | 150 350 14 8 5.5 50 14 | 55 | 35 41 22 | 22 22
200 | FRN0432G20-4G | FRN0377G20-4G| 500 | 250 | 150 437 22 14 8 62 14 8 5.5 50 38 | 38 38
220 | FRN0520G20-4G | FRN0432G20-4G| 500 | 250 | 200 478 38 14 14 71 22 14 8 62 38 | 38 38

280 | FRN0650G20-4G | FRN0520G20-4G| - |2x200( 250 612 60 22 14 94 38 14 14 71 38 | 38 38
315 | FRN0740G20-4G - - |2x200( 325 685 60 22 14 99 = = = = 60 | 60 60
355 | FRN0960G20-4G | FRN0650G20-4G| - [2x250(2x200| 769 60 38 22 117 60 22 14 100 60 | 60 60
400 |FRN1040G20-4G [ FRNO740G20-4G| - [2x325]2x200 | 864 60 38 22 124 60 38 22 124 60 | 60 60
500 - FRN0960G20-4G| - [3x325|2x325| 1080 - - - - 60 38 22 124 ] 100 [ 100 | 100
500 | FRN1170G2c0-4G - - |3x325[2x325| 1079 | 100 60 38 170 - - - - 100 | 100 | 100
560 - FRN1040G20-4G| - [3x325|2x325| 1212 - - - - 60 38 22 124 ] 100 | 100 | 100
630 | FRN1386G20-4G | FRN1170G20-4G| - [4x325|3x325| 1366 | 150 | 100 60 207 150 | 60 38 186 | 150 [ 150 | 150
710 - FRN1386G20-4G| - [5x325|3x325| 1538 - - - - 200 | 100 | 60 234 | 150 | 150 | 150

(Note 1) “IV wire” is used for permissible temperature of 60 °C (140 °F), "600 V HIV insulated wire” is used for 75 °C
(167 °F), and “600 V cross-linked polyethylene insulated wire” is used for 90 °C (194 °F). These values
are for aerial wiring.

(Note 2) O is replaced by a letter of the alphabet indicating the inverter type.

O
T s (basic type), E (type with built-in EMC filter)
(Note 3) A braking unit (BU) (option) is necessary for FRN0216G2[1-4G and above.

*1) For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
*2) Not applicable
*3) For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.
*4) Not applicable
*5) Not applicable
*6) Not applicable
*7) Not applicable



2.2 Wiring

Panel internal temperature of 40 °C (104 °F) or lower

Table 2.2-4 Wire size (main power supply input and inverter output)

HHD specification: High, Heavy Duty applications
HND specification: High, Normal Duty applications

Recommended wire size (mm?)
o Inverter type Main power supply input [L1/R, L2/S, L3/T] Inverter output [U, V, W]
g g EE\E/ With DC reactor (DCR) Without DC reactor (DCR) HHD specification HND specification
&5 g%é . . temztzi;r;ﬁrs;b(lﬁlote Curren Permissible Curren Permissible Curren temzzl;r;]tljrs;t)(ll?lote Curren
HHD specification | HND specification 1) t value|| temperature (Note 1) |t value| temperature (Note 1) |t value 1) t value|
60 °C|75°C[90 °C *) 60 °C [75°C |90 °C ) 60 °C | 75°C |90 °C *) 60 °C|75°C|90 °C *)
0.4 |FRN0003G2S-2G - 20 [ 20 | 20 1.6 2.0 2.0 2.0 3.1 2.0 2.0 2.0 3.0 - - - -
0.75 |FRN0O005G2S-2G - 20 [ 20 | 20 | 3.2 2.0 2.0 2.0 5.3 2.0 2.0 2.0 5.0 - - - -
1.5 |FRN0008G2S-2G - 20 [ 20 [ 20 | 61 2.0 2.0 2.0 9.5 2.0 2.0 2.0 8.0 - - - -
2.2 |FRN0011G2S-2G - 20 | 20 | 20 | 89 2.0 2.0 20 | 132 ] 20 2.0 20 | 1.0 - - - -
3.7 |FRN0018G2S-2G - 20 [ 20 [ 20 [ 150 ] 385 2.0 20 | 222 ] 20 2.0 20 | 18.0 - - - -
5.5 |FRN0032G2S-2G - 20 [ 20 [ 20 [ 211 |[ 55 3.5 20 | 315] 385 2.0 20 | 270 - - - -
7.5 |FRN0046G2S-2G|FRN0032G2S-2G| 3.5 | 2.0 | 2.0 | 28.8 || 8.0 5.5 35 | 427 | 55 3.5 35 | 37.0) 55| 35 | 2.0 | 31.8
11 |FRN0059G2S-2G|FRN0046G2S-2G| 8.0 | 55 | 3.5 | 422 || 140 | 8.0 55 | 607 | 80 5.5 55 |49.0) 80 | 55 | 35 | 46.2
15 |FRN0075G2S-2G |FRN0059G2S-2G| 14.0 [ 8.0 | 55 | 576 |[ 22.0 | 14.0 | 14.0 | 80.0 | 140 | 8*3 | 55 | 63.0 || 14.0| 8.0 [ 55 | 59.4
% 18.5 |FRN0088G2S-2G |FRN0075G2S-2G| 14.0 | 14.0 [ 8*3 | 71.0 |[38*1 | 22.0 | 14.0 | 97.0 | 22.0 | 14.0 | 8*3 | 76.0 || 22.0[ 14.0 | 8*3 | 74.8
g_; 22 |FRNO0115G2S-2G|FRN0088G2S-2G| 22.0 | 14.0 | 14.0 | 84.4 ||38*1 | 22.0 | 14.0 | 112.0] 22.0 | 14.0 | 14.0 | 90.0 |[ 22.0 | 14.0 | 14.0 | 88.0
gg 30 - FRN0115G2S-2G|38*1| 22.0 [ 22.0 | 114 |(60*2 | 38*1 | 38*1 | 151 - - - - 38*1]| 22.0 | 22.0 | 115.0
= FRN0146G2S-2G - 38 22 22 114 60 38 38 151 38 22 22 119 - - - -
37 - FRN0146G2S-2G| 60 38 22 138 || 100 60 38 185 - - - - 60 38 22 | 146
FRN0180G2S-2G - 60 38 22 138 || 100 60 38 185 60 38 22 146 - - - -
45 |FRN0215G2S-2G|FRN0180G2S-2G| 60 38 38 167 || 100 60 60 225 | 100 60 38 180 || 100 | 60 38 | 180
55 |FRN0288G2S-2G|FRN0215G2S-2G| 100 | 60 38 | 203 |[ 150 | 100 60 270 | 100 60 60 215 | 100 | 60 60 | 215
75 - FRN0288G2S-2G| 150 | 100 | 100 | 282 - - - - - - - - 150 [ 100 | 100 | 288
FRN0346G2S-2G - 150 | 100 | 100 | 282 - - - - 150 | 100 | 100 | 288 - - - -
%0 - FRN0346G2S-2G| 200 | 150 | 100 | 334 - - - - - - - - 200 | 150 | 100 | 346
FRN0432G2S-2G - 200 | 150 | 100 | 334 - - - - 200 | 150 | 100 | 346 - - - -
110 - FRN0432G2S-2G| 250 | 150 | 150 | 410 - - - - - - - - 250 | 200 | 150 | 432

(Note 1) “IV wire” is used for permissible temperature of 60 °C (140 °F), "600 V HIV insulated wire” is used for 75 °C

-
)
)
)
)
)
-

Not applicable
Not applicable
Not applicable
Not applicable

(167 °F), and “600 V cross-linked polyethylene insulated wire” is used for 90 °C (194 °F). These values
are for aerial wiring.

For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model 60-6 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.



2.2 Wiring

Table 2.2-4 Wire size (main power supply input and inverter output) (cont.)

HHD specification: High, Heavy Duty applications (29

HND specification: High, Normal Duty applications E

Recommended wire size (mm?) §

e Inverter type Main power supply input [L1/R, L2/S, L3/T] Inverter output [U, V, W] a

g g g E §/ With DC reactor (DCR) Without DC reactor (DCR) HHD specification HND specification zZ

&5 g%é . . temF;;eerrr;ﬁrS;b(lﬁlote Curren Permissible Curren Permissible Curren temzzl;r;tljrs;t)(ll?lote Curren ;

HHD specification | HND specification 1) t value|| temperature (Note 1) |t value| temperature (Note 1) |t value 1) t value| o

60 °C|75°C[90 °C *) 60 °C [75°C |90 °C ) 60 °C | 75°C |90 °C *) 60 °C|75 °C|90 °C *) =

0.4 | FRN0002G20-4G _ 20| 20| 20 | 085 2.0 2.0 2.0 1.7 2.0 2.0 2.0 1.5 - - - - 5

0.75 | FRN0003G20-4G _ 20| 20| 20 1.6 2.0 2.0 2.0 3.1 2.0 2.0 2.0 25 - - - - -

1.5 | FRN0004G20-4G = 20| 20| 20| 3.0 2.0 2.0 2.0 5.9 2.0 2.0 2.0 4.0 - - - - |<_:

2.2 | FRNO006G20-4G © 20| 20| 20| 45 2.0 2.0 2.0 8.2 2.0 2.0 2.0 5.5 - - - - (V)]

3.7 | FRN0009G20-4G . 20| 20| 20| 75 2.0 2.0 20 | 130)] 20 2.0 2.0 9.0 - - - - Z

5.5 | FRN0018G20-4G ) 20| 20| 20 | 106 2.0 2.0 20 | 173 ] 2.0 2.0 2.0 | 135 - - - -

7.5 | FRN0023G20-4G| FRN0018G20-4G| 2.0 | 20 | 2.0 | 144 | 3.5 2.0 20 | 232 20 2.0 20 | 185] 20| 20| 2.0 | 165

11 | FRN0031G2u0-4G| FRN0023G20-4G| 2.0 | 2.0 | 2.0 | 21.1 || 5.5 3.5 20 | 33.0] 35 2.0 20 | 245 35| 20| 2.0 | 23.0 AN

15 | FRN0038G20-4G| FRN0031G20-4G| 3.5 | 2.0 | 2.0 | 288 | 8.0 5.5 35 | 438 ] 55 3.5 20 | 320 55| 35| 2.0 | 305 Qo

18.5 | FRN0045G20-4G| FRN0038G20-4G| 55 | 35 | 35 | 355 140 | 8*3 | 55 | 523 | 55 3.5 35 | 39.0) 55| 35| 35| 370 (SU

22 | FRN0060G20-4G| FRN0045G20-4G| 8*3 | 65 | 3.5 | 422|140 | 8*3 | 55 | 606 | 8*3 | 55 35 | 45.0) 8*3| 55 | 3.5 | 45.0 (@)
30 - FRN0O060G2c-4G| 14 | 8*3| 55 | 57.0| 22 14 14 | 779 - - - - 14.0| 8*3| 5.5 | 60.0

FRNO075G20-4G - 14 8 55 | 57.0| 22 14 8 77.9 14 8 5.5 | 60.0 - - - -

37 | FRN0091G20-4G| FRN0075G20-4G| 14 14 8 685 | 38 14 14 | 943 | 22 14 8 75.0 || 22 14 8 75.0
45 | FRN0112G20-4G| FRN0091G20-4G| 22 14 14 | 832 38 22 22 114 22 14 14 | 91.0) 22 14 14 [ 91.0
55 | FRN0150G20-4G| FRN0112G20-4G| 38 22 14 102 60 38 22 140 38 22 14 112 38 | 22 14 | 112

o |75 |FRNO180G254G| FRNO150G204G| 60 | 38 | 22 | 138 || - X E | 60 | 38 | 38 | 150 || 60| 38 | 38 | 150
2_[ 90 |FRN0216G20-4G| FRN0180G204G| 60 | 38 | 38 | 164 || - - - - | 100 [ 60 | 38 | 180 || 100 60 | 38 | 180
%5 [ 110 [FRN0260G20-4G| FRN0216G204G| 100 | 60 | 38 | 201 || - X X ~ | 100 ] 60 | 60 | 216 || 100] 60 | 60 | 216
£ [ 132 [FRN0325G20-4G| FRN0260G20-4G| 100 | 100 | 60 | 238 || - - - ~ | 150 | 100 | 60 | 260 || 150 | 100 | 60 | 260
F  [160 |FRNO377G2:4G| FRN0325G2--4G| 150 | 100 | 100 | 286 || - - - ~ [ 200 | 150 | 100 | 325 || 200] 150 | 100 | 325
200 | FRN0432G20-4G| FRN0377G20-4G| 200 | 150 | 100 | 357 || - E E ~ | 200 | 150 | 100 | 377 || 200 150 | 100 | 377
220 | FRNO520G20-4G| FRN0432G20-4G| 250 | 150 | 150 | 390 || - - - ~ | 250 | 200 | 150 | 432 || 250 | 200 | 150 | 432
280 | FRNO650G20-4G| FRN0520G20-4G| 325 | 200 | 150 | 500 || - X X ~ | 325 | 250 | 200 | 520 || 325 250 | 200 | 520
315 | FRNO740G20-4G - 400 | 250 | 200 | 559 || - - - ~ | 400 [ 250 | 200 [ s85 || = | - | - | -
355 | FRN0960G20-4G| FRN0650G20-4G| 500 | 325 | 250 | 628 || - X X ~ | 500 | 325 | 250 | 650 || 500 325 250 | 650
400 | FRN1040G20-4G| FRN074062046[ = | °| 250 | 705 || - - - - [2x200| 325 | 740 | - | #20| 325 | 740
500 - FRN0960G20-4G| 2’;)25 2’;)20 881 . . . . . . . : . 2’525 ZXOZO 960
500 | FRN1170G20-4G - . 2’;)25 2’520 881 . . . . © | 2x250| 2x200| 960 . . . .
560 - FRN1040G204G| ~ 2’;)25 2’;)20 990 || - - - - - - - - - 2"532 2X025 1040
630 | FRN1386G20-4G| FRN1170G20-4G| ~ 2’?2 2’;)25 ms| - - - - = | 3x250| 2x250| 1170 ° 3’525 2"025 170
710 - FRN1386G2046] = | ¥2°| 292) qa56| - - - - - - D | o i RE T

(Note 1) “IV wire” is used for permissible temperature of 60 °C (140 °F), "600 V HIV insulated wire” is used for 75 °C
(167 °F), and “600 V cross-linked polyethylene insulated wire” is used for 90 °C (194 °F). These values
are for aerial wiring.

(Note 2) O is replaced by a letter of the alphabet indicating the inverter type.

O
T_ s (basic type), E (type with built-in EMC filter)

*1) Not applicable
*2) Not applicable
*3) For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.
*4) Not applicable
*5) Not applicable
*6) Not applicable
*7) Not applicable



2.2 Wiring

Table 2.2-4 Wire size (for DC reactor connection, for braking resistor connection, and for inverter grounding)

(cont.)
HHD specification: High, Heavy Duty applications
HND specification: High, Normal Duty applications
Recommended wire size (mm?)
— Inverter type For DC reactor connection For braking resistor connection [P(+), DB] (Note 2) For inverter
e E%E IP1, P(+)] — —— grounding
s |88 HHD specification HND specification [8G]
22 |8as . . - Permissible
[ It %g o o Permissible Current Permissible Current Permissible Current temperature (Note
HHD specification | HND specification | temperature (Note 1) | value |temperature (Note 1) | value [[temperature (Note 1)| value 1
60°C|75°C| 90 °C * 60°C|75°C|90°C * 60 °C|75°C |90 °C * 60 °C[75 °C|90 °C
0.4 |FRNO0003G2S-2G - 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.2 - - - -
0.75 |FRNO005G2S-2G - 2.0 2.0 2.0 4.0 2.0 2.0 2.0 1.6 - - - -
1.5 |FRN0008G2S-2G - 2.0 2.0 2.0 7.5 2.0 2.0 2.0 3.6 - - - - 20 (20 | 20
2.2 |FRNO0011G2S-2G - 2.0 2.0 2.0 11.0 2.0 2.0 2.0 3.5 - - - -
3.7 |FRN0018G2S-2G - 2.0 2.0 2.0 18.4 2.0 2.0 2.0 4.1 - - - -
5.5 |FRN0032G2S-2G - 3.5 2.0 2.0 25.9 2.0 2.0 2.0 6.4 - - - - 35135 ]| 385
7.5 |FRN0046G2S-2G [ FRN0032G2S-2G| 5.5 3.5 3.5 35.3 2.0 2.0 2.0 6.1 20 | 2.0 2.0 6.4 55| 55| 55
1 FRN0059G2S-2G | FRN0046G2S-2G| 14.0 | 55 5.5 51.7 2.0 2.0 2.0 9.1 20 | 20 2.0 6.1 55|55 | 55
8 15 | FRN0075G2S-2G | FRN0059G2S-2G| 14.0 | 140 | 8*3 | 706 | 20 | 2.0 2.0 11 20 | 20 | 20 91 |8*3[8*3[8*3
ERS 18.5 |FRN0088G2S-2G | FRN0075G2S-2G| 22.0 | 14.0 | 14.0 | 87.0 2.0 2.0 2.0 14 20 | 2.0 2.0 110 |8*3[8*3|8*3
3‘8 22 |FRN0115G2S-2G | FRN0088G2S-2G| 38 *1 | 22.0 | 14.0 103 2.0 2.0 2.0 15 20 | 2.0 2.0 14.0 14 14 14
g N 30 - FRNO0115G2S-2G | 60 *2 | 38 *1 | 22.0 140 - - - - 20 | 2.0 2.0 15.0 14 14 14
= FRN0146G2S-2G - 60 38 22 140 2 2 2 19 - - - - 14 14 14
37 |FRN0180G2S-2G | FRN0146G2S-2G| 60 38 38 169 | 3.5 2 2 25 2 2 2 19 22 | 22 | 22
45 |FRN0215G2S-2G | FRN0180G2S-2G| 100 60 38 205 3.5 3.5 2 30 3.5 2 2 25 22 22 22
55 |FRN0288G2S-2G | FRN0215G2S-2G| 150 | 100 60 249 | 55 | 35 3.5 37 35 | 35 2 30 22 | 22 | 22
75 - FRN0288G2S-2G| 200 | 150 | 100 345 - - - - 55 | 35 | 35 37 22 | 22 | 22
FRN0346G2S-2G - 200 | 150 100 346 8 5.5 5.5 48 - - - - 22 22 22
90 - FRN0346G2S-2G| 250 | 150 | 150 | 409 - - - 8 55 | 55 48 22 | 22 | 22
FRN0432G2S-2G - 250 | 150 150 410 14 8 5.5 61 - - - - 22 22 22
110 - FRN0432G2S-2G| 325 | 200 | 150 502 - - - - 14 8 5.5 61 38 | 38 | 38

(Note 1) “IV wire” is used for permissible temperature of 60 °C (140 °F), "600 V HIV insulated wire” is used for 75 °C
(167 °F), and “600 V cross-linked polyethylene insulated wire” is used for 90 °C (194 °F). These values
are for aerial wiring.

(Note 2) A braking unit (BU) (option) is necessary for FRN0346G2S-2G and above.

*1)
*2)

*3)

*4) Not applicable
*5) Not applicable
*6) Not applicable
*7) Not applicable
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2.2 Wiring

Table 2.2-4 Wire size (for DC reactor connection, for braking resistor connection, and for inverter grounding)

(cont.) O
Z
HHD specification: High, Heavy Duty applications ¥
HND specification: High, Normal Duty applications §
Recommended wire size (mm?) =)
— Inverter type For DC reactor connection For braking resistor connection [P(+), DB] (Note 3) For inverter Z
£ E%E P1, P(+)] — —— grounding <
g% gg < HHD specification HND specification [8G] zZ
23 & %‘g Permissible Current Permissible Current Permissible Current Permissible )
£ P e temperature (Note -
HHD specification | HND specification | temperature (Note 1) | value |temperature (Note 1) | value [[temperature (Note 1)| value 1 <
60°C|75°C| 90 °C * 60°C|75°C|90°C * 60 °C|75°C |90 °C * 60 °C[75 °C|90 °C j
0.4 |FRN0002G20-4G - 2.0 2.0 2.0 1 2.0 2.0 2.0 0.8 - - - - |<_:
0.75 | FRN0O003G20-4G - 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.1 - - - - 7))
1.5 | FRN0004G2o0-4G - 2.0 2.0 2.0 3.7 2.0 2.0 2.0 1.8 - - - - 20| 20| 20 Z
2.2 |FRNO006G20-4G - 2.0 2.0 2.0 5.6 2.0 2.0 2.0 1.8 - - - -
3.7 |FRNO009G20-4G - 2.0 2.0 2.0 9.2 2.0 2.0 2.0 2.1 - - - -
5.5 |FRN0018G20-4G - 2.0 2.0 2.0 13.0 2.0 2.0 2.0 3.2 - - - - N
7.5 |FRN0023G20-4G | FRN0018G20-4G| 2.0 2.0 2.0 17.7 2.0 2.0 2.0 3.1 20 | 2.0 2.0 3.2 35|35 | 35 o
1 FRN0031G20-4G | FRN0023G20-4G| 3.5 2.0 2.0 25.9 2.0 2.0 2.0 4.5 20 | 20 2.0 3.1 3535 ] 35 (SU
15 | FRN0038G20-4G | FRN0031G20-4G| 55 | 3.5 3.5 353 | 20 | 2.0 2.0 5.7 20 | 20 | 20 45 | 55| 55| 55 O
18.5 | FRN0045G20-4G | FRN0038G20-4G| 8 *3 5.5 3.5 43.5 2.0 2.0 2.0 7.2 20 | 2.0 2.0 5.7 55 | 55| 55
22 |FRN0O060G20-4G | FRN0045G20-4G| 14.0 | 5.5 5.5 51.7 2.0 2.0 2.0 7.7 20 | 2.0 2.0 7.2 55 | 55 | 55
30 - FRN0060G20-4G| 14.0 | 140 | 8*3 | 69.9 - - - - 20 | 20 | 20 77 |8*3|8*3[8*3
FRN0075G20-4G - 14 14 8 69.9 2 2 2 10 - - - - 8 8 8
37 |FRN0091G20-4G | FRN0O075G20-4G| 22 14 14 83.9 2 2 2 12 2 2 2 10 8 8 8
2 45 | FRN0112G20-4G | FRN0091G20-4G| 38 22 14 102 2 2 2 15 2 2 2 12 8 8 8
EES 55 | FRN0150G20-4G | FRN0112G20-4G| 38 38 22 125 2 2 2 19 2 2 2 15 14 14 14
E‘g 75 |FRN0180G20-4G | FRN0150G20-4G| 60 38 38 169 3.5 2 2 24 2 2 2 19 14 14 14
E = 90 |FRN0216G20-4G | FRN0180G20-4G| 100 60 38 201 5.5 3.5 2 31 3.5 2 2 24 14 14 14
= 110 | FRN0260G20-4G | FRN0216G20-4G| 150 | 100 60 246 5.5 3.5 2 34 55 | 3.5 2 31 22 22 22
132 - FRN0260G20-4G| 150 | 100 100 292 - - - - 55 | 3.5 2 34 22 22 22
FRN0325G20-4G - 150 | 100 100 292 8 5.5 3.5 41 - - - - 22 22 22
160 | FRN0377G20-4G | FRN0325G20-4G| 200 | 150 100 350 14 5.5 5.5 50 8 5.5 3.5 41 22 22 22
200 | FRN0432G20-4G | FRN0377G20-4G| 250 | 200 150 437 14 8 5.5 62 14 5.5 5.5 50 38 38 38
220 |FRN0520G20-4G | FRN0432G20-4G| 325 | 200 150 478 14 14 8 71 14 8 5.5 62 38 38 38
280 | FRN0650G20-4G | FRN0520G20-4G| 500 | 325 | 250 612 38 14 14 94 14 14 8 71 38 38 38
315 | FRN0740G20-4G - 500 | 325 | 250 | 685 38 22 14 99 - - - - 60 | 60 | 60
355 | FRN0960G20-4G | FRN0650G20-4G - 2x200| 325 769 38 22 22 117 38 22 14 100 60 60 60
400 |FRN1040G20-4G | FRN0740G20-4G - 2x250|2x200 | 864 38 22 22 124 38 22 22 124 60 60 60
500 - FRN0960G20-4G| - [2x325|2x250| 1079 - - - - 38 22 22 124 ] 100 | 100 | 100
500 |FRN1170G20-4G - - 2x325|2x250( 1080 60 38 38 170 - - - - 100 | 100 | 100
560 - FRN1040G20-4G - 3x325|2x325( 1212 - - - - 38 22 22 124 | 100 | 100 | 100
630 |FRN1386G20-4G [ FRN1170G20-4G - 3x325|2x325| 1366 | 100 60 38 207 100 | 60 38 186 | 150 | 150 | 150
710 - FRN1386G20-4G| - [4x325|3x325| 1538 - - - - 100 | 60 60 234 | 150 | 150 | 150

(Note 1) “IV wire” is used for permissible temperature of 60 °C (140 °F), "600 V HIV insulated wire” is used for 75 °C
(167 °F), and “600 V cross-linked polyethylene insulated wire” is used for 90 °C (194 °F). These values
are for aerial wiring.

(Note 2) O is replaced by a letter of the alphabet indicating the inverter type.

O
T_s (basic type), E (type with built-in EMC filter)

(Note 3) A braking unit (BU) (option) is necessary for FRN0216G2[1-4G and above.

*1) Not applicable
*2) Not applicable
*3) For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.
*4) Not applicable
*5) Not applicable
*6) Not applicable
*7) Not applicable
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[4] Terminal function description (main circuit terminals)

?:t?s:' Terminal symbol Terminal command Detailed specifications
L1/R, L2/S, L3/T | Main power supply input Connect a three-phase power supply.
u,v,w Inverter output Terminals to connect three-phase motors.
Connect a DC reactor (DCR) (option).
P(+), P1 For DC reactor B ) ¢ if Usi i ith output of
) connection e sure to connect if using motors with output o
75 kW or higher.
P(+), N(-) For direct current bus Used for connection to direct current intermediate
’ connection circuits of other inverters and PWM converters.
5 P(+), DB For braking resistor Connect braking resistor (DB) (option) terminal (+)
% ’ connection and DB (wiring length: 5 meters (16.4 ft) or shorter).
-% This is the grounding terminal for the inverter chassis
= . . (casing) and motor. Ground to the earth at one end,
For inverter chassis ) .
eG (case) groundin and connect to the motor grounding terminal at the
9 9 other end. Two of these terminals have been
provided.
If wishing to retain the integrated alarm signal issued
if the protective function is triggered even when the
Control power auxiliary inverter main power supply is cut off, or to constantly
RO, TO . . : .
input display the keypad, connect this terminal to the power
supply (FRN0O008G2S-2G or higher / FRN0004G2[]-
4G or higher).

Wire in the following order.

(1) Inverter grounding terminal (SG)

(2) Inverter output terminals (U, V, W), motor grounding terminal (&G)

(3) Direct current reactor connection terminals (P1, P(+))*

(4) Braking resistor connection terminals (P(+), DB)*

(5) Direct current bus connection terminals (P(+), N(-))*

(6) Main power supply input terminals (L1/R, L2/S, L3/T)

(7) Control power auxiliary input terminals (R0, T0) * (FRN0008G2S-2G / FRN0004G2S-4G or higher)
*: Connect if necessary.
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2.2 Wiring

(1) Inverter grounding terminal ©G

Be sure to ground grounding terminals to ensure safety, and as a noise countermeasure. In order to prevent
accidents such as an electric shock or fire, users are obligated by the Electrical Equipment Technical Standards to
carry out grounding work for the metal frames of electrical equipment.

Ground the inverter in compliance with the national or local electric code.

(2) Inverter output terminals U, V, W, motor grounding terminal &G

1) Connect the three-phase motor terminals U, V, and W while matching the phase sequence.
2) Connect the ground line of the outputs (U, V, W) to the ground terminal (SG).

If there are multiple inverter and motor combinations, do not use multi-core cables for the purpose of

Note . - o : S
bundling and storing wiring for multiple combinations.

Inverter 1 Motor 1 Irerier 1 Moior 1
Invertel? 2 Motor 2 Irvarter 2 y—

- e =~ T

/r.‘a = I,
Inverte.r 3 Irvoanter 3 Moo 3

e e -y
E& I M?_t:)'r 3 %’}4 - & ,.

-

(3) Direct current reactor connection terminals P1, P(+)
Connect a DC reactor (DCR).

1)  Remove the shorting bar from terminals P1 and P(+). (A shorting bar is not connected to FRN0346G2S-2G /
FRN0180G2[J-4G and higher)

2)  Connect the DC reactor P1 and P(+) terminals.

@ = Keep the wiring length below 10 meters (32.8 ft).
= Do not remove the shorting bar if the direct current reactor is not used.

= Be sure to connect if using motors with output of 75 kW or higher.
= Direct current reactors do not have to be connected when connecting PWM converters.

AWARNING

= Be sure to connect an optional DC reactor when the capacity of the power supply transformer exceeds 500
kVA, and is at least 10 times the inverter rated capacity.

= Be sure to connect if using motors with output of 75 kW or higher.

Failure to observe this could result in fire.
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2.2 Wiring

(4) Braking resistor connection terminals P(+), DB

Table 2.2-5
Type of Inverter Braking Built-in Additional connected | Work procedure
FRNOOO0G2S-26 | FRNDIDOOG204G | Mansistor | brakihg devices (option)
(Capacity kW) (Capacity kW)
0003 to 0046 0002 to 0023 . . Breaking resistor Perform 1), 2), 3),
Built-in Built-in . .

(0.4to 7.5) (0.4t07.5) (higher capacity) and 4).
0059 to 0288 0031 to 0180

(11 tz 55) (11 tz 75) Built-in Not equipped Breaking resistor Perfaor:r(;]42))., 3)

If there is insufficient capacity with the built-in braking resistor in models FRN0046G2S-2G/FRN0023G2[]-4G and
lower (for frequent operation or high inertial load operation, etc.), it will be necessary to use an optional braking
resistor (standard type or 10%ED type) to increase braking ability. If doing so, it will be necessary to remove the
built-in braking resistor. Use the following procedure to remove the built-in braking resistor.

1)  On FRN0003G2S-2G / FRN0002G2[1-4G to FRN0018G2S-2G / FRNO009G2[1-4G inverters, disconnect the
built-in braking resistor wiring connected to terminals P(+) and DB. On FRN0032G2S-2G / FRN0018G2[]-
4G and FRN0046G2S-2G / FRN0023G2 [J-4G inverters, disconnect the built-in braking resistor wiring
connected to terminal DB and the internal relay terminal (see figure below). Insulate the ends of the
disconnected wires with insulating tape, etc.

i
=R
'_I-t_ﬂ
L?E z : Terminal DB
EecgoopadERae o ||
L& ¢ @-=o
121K —— -
Relay terminal Built-in braking resistor wiring
Fig. 2.2-9

2)  Connect braking resistor terminals P(+) and DB.

The internal relay terminal is not used on FRN0032G2S-2G / FRN0018G2[1-4G and FRN0046G2S-2G /
FRN0023G2[]-4G inverters.

3) Mount the inverter main body and the braking resistor such that the wiring length will be less than 5 m (16ft)
and route the two wires twisted or in contact with each other (parallel).

4)  Change the DB resistor electronic thermal setting.

AWARNING

When connecting a DC braking resistor (DBR), never connect it to terminals other than terminals P(+) and DB.

Failure to observe this could result in fire.
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2.2 Wiring

(5) Direct current bus connection terminals P(+), N(-)

Table 2.2-6
Type of Inverter Built-in Additional

Brakin . connected . .

FRNOOOOG2S-2G |[FRNO OO O0G21-4G transistgr bra}(lng devices Connected device, terminal

(Capacity kW) (Capacity kW) resistor (option)
Braking unit Between inverter and
0346 to 0432 0216 to 1386 Not Not braking unit: P(+), N(-)
(75 to 90) (90 to 630) equipped | equipped Breaking Between braking unit and
resistor braking resistor: P(+), DB

1)  Braking unit/braking resistor (option connection

A braking unit and braking resistor are necessary on FRN0346G2S-2G or higher (200V series) / FRN0216G2
[J-4G or higher (400V series) inverters.

Connect braking unit terminals P(+) and N(-) to inverter terminals P(+) and N(-). Wire so that the wiring length
is no longer than 5 m (16 ft), and either twist or wire the two wires closely together (in parallel).

Connect braking resistor terminals P(+) and DB to braking unit terminals P(+) and DB. Wire so that the wiring
length is no longer than 10 m (33 ft), and either twist or wire the two wires closely together (in parallel).

Refer to the braking unit instruction manual for details on other wiring, etc.

2)  Connection of other devices
The direct current intermediate circuit of other inverters and PWM converters can be connected.

Note Contact Fuiji Electric if using terminals P(+) and N(-) for DC bus bar connection.

(6) Main power supply input terminals L1/R, L2/S, and L3/T (three-phase input)

Connect a three-phase power supply.

1) To ensure safety, confirm that the molded case circuit breaker (MCCB) or magnetic contactor (MC) is OFF prior
to wiring the main power supply.

2) Connect the power lines (L1/R, L2/S, L3/T) via a molded case circuit breaker (MCCB) or earth leakage circuit
breaker (ELCB)*, and if necessary, via a magnetic contactor (MC). There is no need to align the power line and
inverter phase sequence.

*With overcurrent protection function
In the case of emergencies such as when the inverter protective function is activated, it is recommended

that the inverter be disconnected from the power supply, and that an MC which allows manual
disconnection of the power supply be installed to prevent magnification of failure or accident.

Tip
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2.2 Wiring

(7) Control power auxiliary input terminals R0, T0 (FRN0008G2S-2G / FRN0004G2[1-4G or higher)

The inverter can be run even without inputting the power supply to the control power auxiliary input terminals.
However, control power will also be lost by cutting off the inverter main power supply, and therefore all inverter
output signals will stop, and the keypad will no longer display.

If wishing to retain the integrated alarm signal issued if the protective function is activated even when the inverter
main power supply is cut off, or to constantly display the keypad, connect the control power auxiliary input terminals
to the power supply. If the inverter is equipped with a magnetic contactor (MC) at the input side, wire from the
magnetic contactor (MC) input side (primary side).
Terminal rating: 200 to 240 VAC, 50/60 Hz, maximum current 1.0 A (FRN0115G2S-2G or lower)

200 to 230 VAC, 50/60 Hz, maximum current 1.0 A (FRN0146G2S-2G or higher)
380 to 480 VAC, 50/60 Hz, maximum current 0.5 A (400V series))

Note

When using the earth leakage breaker, connect terminals RO, TO to the output side of the earth leakage

breaker. When connections are made to the input side of the earth leakage breaker, the earth leakage
breaker will malfunction because the inverter input is three-phase and the terminals RO, TO are single
phase. When connecting to terminals RO, TO to the input side of the earth leakage breaker, make sure that
the connection is done through an insulating transformer or, alternatively, through the auxiliary B contacts
of the magnetic contactor as shown in the figure below.

Earth leakage  AC reactor

lall
L
ol

breaker radio noise filter ~ Magnetic
co i 4 1 1
_F"owersupply noise filter Contacl():_@ LR A A A
H kg L2/3
— / Y~ o—
L3/1
B ‘J//—© T T 1
Insulated transformer A A A
(100 VA)
§ § W
@14
Or LY T
Magnetic 3" A A
contactor | i

Note

DG/DG | Inverter control circuit power source

-

Fig. 2.2-10 Earth leakage circuit breaker connection

When connecting with the PWM converter, do not connect power source directly to the inverter’s auxiliary

power input terminals (RO, TO) for control circuit. Insert an insulating transformer or the auxiliary B contacts
of a magnetic contactor on the power supply side.

Refer to the PWM converter instruction manual for PWM converter side connection examples.
There are cases where the power supply is connected directly to RO and TO on older models, and caution
is therefore required particularly when replacing inverters.

Molded cage circuit breaker

oF
Residual-current-operated
protectice daviee!

Magnetic Fiiter Boosl

FRM—=G2S

— P+

—] N()

Earh |leakaga circuit braakar conlactor reactor repcion
J— JYTY'\TI"Y"(TL
Powsr 1" | =1 rn
supply el <
—A y
|
|
|
i
Insulation —||' -
transformer &!
(100 WAy

Magnetic contactor
Auxiliary B conlacts

RO
TO

s<c

—()

Fig. 2.2-11 Example of connection of RO, TO terminals in combination with PWM converter
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2.2 Wiring

2.2.6 Control circuit terminals (common to all models)

[1] Screw specifications and recommended wire size (control circuit terminals)

The specifications for the screws used in the control circuit wiring and the wire sizes are shown below.
The control circuit terminal block is common, regardless of the inverter capacity.

The control terminal block for the conventional model MEGA (GS1) is available as an option to allow round crimp
terminals to be connected.

Refer to Chapter 11 “11.21 Control Terminal Block (G1S Compatible) OPC-G1-TB1” for details.

Table 2.2-7 Screw specifications and recommended wire sizes

Screw specification Rod
. . terminal *1
Permissible Wire )
. Recommended ; Terminal
Tightenin wire o coating
Common 9 9 size wire size Driver removal blogk
terminal | o | foraue . mm? (shape of tip) size opening
N-m mm (AWG) — dimension
£
i | -
W
CC‘I’r’;tJI‘:' s | 051008 0.141t01.5 0.3t00.75 Minus 6 mm A1 2
terminal (4.43105.31) (26 to 16) (22 to 18) (0.6 mmx3.5mm)| (0.24in) (2.75 x 1.95)

*1: Recommended rod terminal: Phoenix Contact Refer to Table 2.2-8 below for details.
*2: Defined according to IEC/EN 60947-1.

Table 2.2-8 Recommended rod terminals

Type
Wire size
With insulating collar | Without insulating collar
0.34 mm? (AWG22) Al 0.34-6 TQ A 0.34-7
0.5 mm2 (AWG20) Al 0.5-6 WH A0.5-6 3.5 mm
0.75 mm? (AWG18) Al 0.75-6 GY A 0.75-6 Tip thlic||<ness: 0.6 mm
1.25 mm? (AWG16) Al 1.5-6-BK A1.5-7 Driver tip shape

[2] Terminal layout diagram (control circuit terminals)

”YEA“YEC“ ” Ya ” Y4 ‘| 11 HFNH ”FMZ ”FMP“ X5 H X6 H X7 ” X3 ‘| X9 ‘|EN1 H D+
H 1 ” Y2 ‘| 1 ‘| w2 H c1 ” PLC ‘| PLC ‘| X1 H X2 ” X3 ” x4 ‘|EN2 H Dx- H
HSOA ‘|SOB ‘|SOC H ”CMY”CMY“ 1 H 12 ” 13 ” CM ‘| CM HFWDHREV” CM ‘| CM ‘| PLC H sD ”

Contact output Reinforced insulation
(max. 250 VAC, overvoltage category Il, pollution degree2)

..‘ # = o hoawas LA A TR I LN
=0 % Q Screw holes for securing control terminal block board

Fig. 2.2-12 (2 locations (left, right), M3 screws, tightening torque: 0.7 N-m)

AWARNINGA

The following terminals will have high voltage when power is ON.

Control terminals: AUX-contact ([30A], [30B], [30C], [Y5A], [Y5C])

Insulation level

Contact output — control circuit : Reinforced insulation (overvoltage category Il, pollution degree 2)

Failure to observe this could result in electric shock.

2-27

INSTALLATION AND WIRING

N
Q
©

c

O




2.2 Wiring

[3] Control circuit wiring precautions
B FRN0346GS-2G, FRN0432G2S-2G, FRN0325G2[1-4G to FRN1386G2[1-4G
(1) Run the wiring along the plate on the left side of the inverter as shown in Fig. 2.2-13.

(2) Secure the wiring to wire holders with cable ties (INSULOK, etc.)

Use cable ties with width of no greater than 3.8 mm (0.15 in), and thickness of no greater than 1.5 mm (0.06
in).

Cable tie _

Wire holder
Control circuit

terminal block

Control circuit <,
wiring

Part A detailed

diagram .
Left side

plate

Control circuit
wiring

Fig. 2.2-13 Control circuit wiring route and securing locations

@ » The control circuit terminal lines should be routed as far as possible from the main circuit routing.
Malfunction may occur due to noise.

» To prevent direct contact with the main circuit live sections (such as the main circuit terminal block),
route the control circuit wiring inside the inverter as bundles using cable ties.

AWARNINGA

Control signal lines generally do not have a reinforced insulation coating, and therefore if control signal lines
come into contact with live parts of the main circuit, the insulation coating may be damaged for some reason. In
such a case, there is a danger that high voltage from the main circuit will be applied to the control signal lines,
and therefore care should be taken to ensure that they do not come into contact with live parts of the main circuit.

Failure to observe this could result in an accident or electric shock.

ACAUTION

Noise is produced by the inverter, motors, and wiring.

Take care to prevent the malfunction of peripheral sensors and devices.

Failure to observe this could result in an accident.
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2.2 Wiring

[4] Description of terminal functions (control circuit terminals)

A description of control circuit terminal functions is shown in Table 2.2-9. The control circuit terminal connection
method differs based on function code settings to suit the purpose for which the inverter is used.

Wire appropriately to minimize the effect of noise from main circuit wiring.

Analog input terminals

Table 2.2-9 Description of control circuit terminal functions

c
i)
® . .
O | Terminal Terminal . -
= Function description
@ | symbol command
®
O
[13] Power supply | The terminal is used for the power supply (+10 VDC) for the external frequency setter
for variable (variable resistor: 1 to 5 kQ).
resistor Connect variable resistors larger than 1/2 W.
[12] Analog (1) Frequency is set up according to the external analog voltage input command value.
setting - 0 to £10 VDC/O0 to £100(%) (normal operation),
voltage input - +10 to 0 VDC/0 to 100(%) (inverse operation)
(2) Other than frequency settings, this terminal can be assigned to PID commands, PID
‘g_ control feedback signals, frequency auxiliary settings, ratio settings, torque limit value
£ settings, torque command values *1, *2/torque current command values *1, *2, speed
_8’ limit values, and analog input monitors with analog input.
®© ™ .
g (3) Hardware specifications
* Input impedance: 22 (kQ)
* Up to £15 VDC can be input. However, input exceeding +10 VDC will be recognized as +10
VDC.
* To input bipolar (0 to £10 VDC) analog setting voltage at terminal [12], set function code
C35t0 “0".

*1  These are valid specifications and functions when performing speed sensorless vector control.

*2  These are valid specifications and functions when performing vector control with speed sensor. A PG interface
card (option) is required.
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2.2 Wiring

Table 2.2-9 Description of control circuit terminal functions (cont.)

s
,8 Terminal Terminal . -
.@ symbol command Function description
o
[C1] Analog (1) Frequency is set up according to the external analog current input command value.
setting - 4 to 20 mA DC/0 to 100(%), 0 to 20 mA DC/0 to 100(%) (normal operation)
(Cg;“?{j‘;gt‘lz:t) - 20 to 4 mA DC/0 to 100(%), 20 to 0 mA DC/0 to 100(%) (inverse operation)

(2) Other than frequency settings, this terminal can be assigned to PID commands, PID
control feedback signals, frequency auxiliary settings, ratio settings, torque limit value
settings, torque command values *1, *2/torque current command values *1, *2, speed
limit values, and analog input monitors with analog input.

(3) Hardware specifications

* Input impedance: 250 (Q)

* Up to 30 mA DC can be input. However, input exceeding 20 mA DC will be recognized as

20 mA DC.
Analog (1) Frequency is set up according to the external analog voltage input command value.
setting -0 to +10 VDC/0 to £100(%) (normal operation)
\(/\(/)gafg(r?cl;gz; - 10 to +0 VDC/0 to £100(%) (inverse operation)

(2) Other than frequency settings, this terminal can be assigned to PID commands, PID

control feedback signals, frequency auxiliary settings, ratio settings, torque limit value
5 settings, torque command values *1, *2/torque current command values *1, *2, speed
_g' limit values, and analog input monitors with analog input.
2 (3) Hardware specifications
s * Input impedance: 22 (kQ)
< * Up to 15 VDC can be input. However, input exceeding +10 VDC will be recognized as +10
VDC.
* To input bipolar (0 to £10 VDC) analog setting voltage at terminal [V3], set function code
C78 to “0”.
[V2] Analog (1) Frequency is set up according to the external analog voltage input command value.
setting -0 to +10 VDC/0 to £100(%) (normal operation)
E’\?gigﬁézgﬁ; - 10 to +0 VDC/0 to £100(%) (inverse operation)

(2) Other than frequency settings, this terminal can be assigned to PID commands, PID
control feedback signals, frequency auxiliary settings, ratio settings, torque limit value
settings, torque command values *1, *2/torque current command values *1, *2, speed
limit values, and analog input monitors with analog input.

(3) Hardware specifications

* Input impedance: 22 (kQ)

* Up to £15 VDC can be input. However, input exceeding +10 VDC will be recognized as +10

VDC.
* To input bipolar (0 to £10 VDC) analog setting voltage at terminal [V2], set function code
C451t0 “0".

*1  These are valid specifications and functions when performing speed sensorless vector control.

*2  These are valid specifications and functions when performing vector control with speed sensor. APG interface
card (option) is required.

2-30



2.2 Wiring

Table 2.2-9 Description of control circuit terminal functions (cont.)

V)
5 Z
g | =
© | Terminal Terminal . - =
= Function description
@ | symbol command a
© b
o <
Z
[V2] PTC/NTC (1) PTC (Positive Temperature Coefficient)/NTC (Negative Temperature Coefficient) ®)
thermistor thermistors for motor protection can be connected. SW5 (see “2.2.7 Switching switches”) |<Ti
input on the PCB must be switched to the PTC/NTC side. i
(PTCINTC The following diagram shows the internal circuit when SW5 (terminal [V2] changeover Z('
function) switch) is switched to the PTC/NTC side. Refer to “2.2.7 Switching switches” for details ('7)
on SW5. When SWS5 is switched to the PTC/NTC side, function code H26 also needs to Z
be changed.
<Control circuit= N
& DC +10V o
©
o
. (@)
(Operation level)
Comparator ———#
PTCINTC PTCINTC External
thermistor
* 0V
Fig. 2.2-14 Internal circuit when SW5 is switched to PTC/NTC side
[11] Analog The terminal is the common terminal for analog input signals (terminals [13], [12], [C1], [VZ2],
= common [FM1], and [FM2]). The terminal is insulated from terminals [CM], [CMY].
Q
£ @ » Use shielded wire and keep the wiring to the minimum as possible (below 20 meters) for control signals
8 which are susceptible to external noise. Grounding the shielded wire is generally recommended, but if
§ external induction noise is large, connecting to terminal [11] may reduce the noise. As shown in Fig. 2.2-15

below, shielded wire increases the shielding effect, and therefore one end must be grounded.

* When inserting a relay contact at analog input signal lines, use the twin contacts relay for small signals.
Also, do not insert a relay to terminal [11].

* When external analog signal generators are connected, the analog signal generator circuit may malfunction
due to the noise created by the inverter. In these cases, connect ferrite core (toroidal shape or equivalent)
to the output terminals of the analog signal generator or connect high frequency capacitors between the
control signal lines, as shown in Fig. 2.2-16 below.

» Do not apply a voltage of +7.5 VDC or higher to terminal [C1]. Failure to observe this could result in internal
circuit damage.

ield li [<Control circuit <Analog signal Capacitor- <Control circuit -
(Shieldines )b'°°k> generator> 0.022 pF block>
-" 0 13 50V
| T P |I 1 l I -
Variable[ J+! | i > G ‘\\ [12)
resistor T ;.' {3 (121 .

g 1 L

o5k ] L L ' _ I~
C —L_ | Pass through ferrite

core, wind 2to 3
times as necessary

Fig. 2.2-15 Connection diagram for shielded wire Fig. 2.2-16 Example of noise countermeasures
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Digital input terminals

Table 2.2-10 Description of control circuit terminal functions

@)
@)

c
kel
,8 Terminal Terminal . -
= Function description
@ | symbol command
@©
o
[X1] | Digital (1) Various signals (coast to stop command, external alarm, multi-speed selection, etc.) can
input 1 be set with function codes E01 to E09, E98, E99. Refer to Chapter 5 "FUNCTION
- CODES" for details.
[X2] ::r)]'g'ttalz (2) The input mode and SINK/SOURCE can be switched using SW1. (See 2.2.7 Switching
Py switches.)
[X3] !Z)igital (3) The operating mode between each digital input terminal and terminal [CM] can be
input 3 switched to "ON when shorted (active ON)" or "OFF when shorted (active OFF)".
[X4] Digital (4) Digital input terminals [X6] and [X7] can be set up as a pulse train input terminal by
input 4 changing the function code
X5] Digital Max!mum ywre length: 20 m
input 5 Maximum input pulse
30 kHz: When connected to open collector output pulse generator
[Xe] | Digital (A pull-up resistor and pull-down resistor are required. Refer to BMWhen inputting pulse
input 6 train with terminals [X6] and [X7].
IX7] Digital 100 kHz: When connected to complementary output pulse generator
input 7 Refer to Chapter 5 "FUNCTION CODES" for details on function code settings.
X8] Digital <Digital input circuit specifications>
input 8 .
P =Gontral circuits Iltem Min. Max.
- PLE) +24VDC
[X9] | Digital Cr SR = I: Operating ON level ov 2V
input 9 i S P voltage
—.'l-)":-) | - Phaiocoupler (SINK) OFF level 20V 27V
[FWD] | Forward - A Pt s
rotation - ! [T Operating ON level 20V 21V
run/stop PV B v 5 id o voltage
command input | | SOURCE_— | ! ] || (SOURC | OFF level ov 2V
[X1] 1o [X9], 54k0 Tt E)
» [REV] | Reverse _(lIFWD]. [REV] {1.6k01 for [X6, X7]) :
3 rotation C o] Operating current when 2.5 mA 5 mA
£ run/stop | ON
S command input Fig. 2.2-17 Digital input circuit (when input voltage 0 V)
8 (for [X6] [X7] input (3mA) | (16 mA)
terminal)
Permissible leakage - 0.5mA
current when OFF
Table 2.2-11
[EN1] |Enable (1) When terminals [EN1]-[PLC] or terminals [EN2]-[PLC] are OFF, the inverter output
[EN2] |input transistors stop switching (safe torque off: STO).

Be sure to operate terminals [EN1] and [EN2] simultaneously; otherwise an £ alarm is
issued and the operation of the inverter will be disabled.

The input mode for terminals [EN1] and [ENZ2] is fixed to source. The mode cannot be
switched to sink.

This function can be enabled and disabled with SW7. If using this function, set the
respective SW7 switches to the OFF side.

<Terminal [EN1], [EN2] circuit specifications>

PLC DC+‘24V ltem Min. Max.
- Photo coupler SW7 Operating ON level 20V | 27V
} voltage
{ (SOURCE) | OFFlevel | 0V | 2V
o o | Y B e o
>— i .
5.4k | ! OFF Permissible leakage ~ losma
| | current when OFF :
ow ]

<Control circuit block>
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2.2 Wiring

Digital input

[PLC]

Programmable
controller signal
power supply

M

@)

Connect the output signal power supply for the programmable controller.

(Rated voltage +24 VDC (power supply voltage fluctuation range: 20 to +27 VDC),
maximum 100 mA)

The terminal can also be used as the power supply for loads connected to transistor
outputs.

Refer to the "Transistor output" section for details.
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2.2 Wiring

Table 2.2-10 Description of control circuit terminal functions (cont.)

diagram shows the circuit configuration when the switch (SW1) is at the SINK side, and circuit (b) shows the
circuit configuration when the switch is at the SOURCE side.

In circuit (a), terminals [X1] to [X9], [FWD], and [REV] can be turned ON/OFF by shorting/opening the open
collector transistor output of the programmable controller using an external power supply. Follow the

instructions below when using this type of circuit.

- Connect the + side of an external power supply insulated from the programmable controller power supply to

the [PLC] terminal.

- Do not connect the inverter [CM] terminal and the common terminal of the programmable controller.

c
kel
8| Terminal Terminal . .
= Function description
@ | symbol command
(]
o
[CM] Digital This is a common terminal for digital input signals.
common The terminal is insulated from terminals [11], [CMY].
Tip B When turning terminals [X1] to [X9], [FWD], [REV] ON/OFF using relay contacts
An example of a circuit configuration using relay contacts is shown in Fig. 2.2-18. Circuit (a) in the diagram
shows the circuit configuration when the switch is at the SINK side, and circuit (b) shows the circuit
configuration when the switch is at the SOURCE side.
Caution: Use relay contacts which do not have contact failures (high contact reliability).
(Recommended product: Fuiji Electric control relay, model: HH54PW)
<Control circuit> <Ceontrol circuit>
C
[PLC] [PLC]
[X1] to [X9) [X1] to [X9]
[FWD], [REV] Photocoupler [FWD), [REV] Photocoupler
T[CM] [CM]
(a) If switch at SINK side (b) If switch at SOURCE side
Fig. 2.2-18 Example of circuit configuration using relay contacts
=]
g Ti B When turning terminals [X1] to [X9], [FWD], [REV] ON/OFF using a programmable
= p
© controller
k=)
a An example of a circuit configuration using a programmable controller is shown in Fig. 2.2-19. Circuit (a) in the

Programmable’
Iogic controller,

<Control circuit>

Programmable’
logic wnlmller> <Control circuit>
K
[PLC) L__SJNL(
- .
! 0/0 | =
MEY
i | i Tl e
| ot | ! =)
! 1 [
s e T
s |
SOURCE ! |
XNtoxe | 0 o
T | [FWD], [REV] Photocoupler
[CM]

[X1] to [X9]
[FWD], [REV]

+24VDC

Photocoupler

[CM]

(a) If switch at SINK side

L) Refer to “2.2.7 Switching switches" for details on switches.

(b) If switch at SOURCE side
Fig. 2.2-19 Example of circuit configuration using programmable controller
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2.2 Wiring

Note B When inputting pulse train with terminals [X6] and [X7]

If connecting to an open collector output pulse generator, it may not be possible to correctly recognize input
pulses due to the stray capacitance of the wiring. In response to this, if the changeover switch is set to the
SINK side, connect a pull-up resistor between the open collector output signals (terminals [X6], [X7]) and the
power supply (terminal [PLC]), and if the changeover switch is set to the SOURCE side, connect a pull-down
resistor between the open collector output signals (terminals [X6], [X7]) and the digital common (terminal
[CM]). 1 kQ, 2 W pull-up and pull-down resistors are recommended. The stray capacitance of wiring varies
greatly depending on such factors as the wire type and method in which wiring is laid. It is therefore necessary
to check whether it is possible to recognize pulse train input correctly.
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2.2 Wiring

Analog output, pulse output, transistor output, contact output terminals

Table 2.2-12 Description of control circuit terminal functions

S
.8 Terminal Terminal . -
:*5 symbol command Function description
(_G)S
[FM1] | Analog These terminals output analog DC voltage of 0 to £10 VDC, and analog DC current of 4 to 20
[FM2] | monitor mA DC or 0 to 20 mA DC monitor signals. The [FM1] output form (VO1/I01) can be switched
(FMA using SW4 on the PCB and function code F29. The signal content is selected from the
function) following by setting function code F31 data.
The [FM2] output form (VO2/102) can be switched using SW6 on the PCB and function code
F32. The signal content is selected from the following by setting function code F61 data.
* Output frequency
* Output current
 Output voltage
* Qutput torque
* Load factor
- » Power consumption
é— * PID feedback value
g * Speed (PG feedback value)
e + DC intermediate circuit voltage
< * Universal AO
» Motor output
* Analog output test
* PID command value
* PID output
« Position error in master-follower operation
* Allowable impedance for connection: Min. 5 kQ (with output of 0 to +10 VDC)
(up to two analog voltmeters (0 to 10 VDC, input impedance 10 kQ) can be connected.)
* Allowable impedance for connection: Max. 500 Q (with output of 4 to 20 mA DC)
* Gain adjustable range: 0 to 300%
[11] Analog This is a common terminal for analog input/output signals.
common The terminal is insulated from terminals [CM], [CMY].
[FMP] Pulse monitor | This terminal outputs a pulse signal. The signal content is selected in the same way as that as
(FMP for the FM1/2 function by setting function code F35 data.
function) * Allowable impedance for connection: Min. 5 kQ (up to two analog voltmeters (0 to 10 VDC,
input impedance 10 kQ) can be connected.)
Set F34 to between 1 and 300% if using as average voltage output.
* Pulse duty: Approx. 50%, pulse rate: 25 to 6000 p/s (at full scale)
<Voltage waveform specification>
* Pulse output waveform * FMP output circuit
= 24y
£
3 1.6 kQ
3
: AW L e Lo
0. 1y max. 68 kQ Meettecrs,
Fig. 2.2-20
(Cu] —
Fig. 2.2-21
[CM] Digital This is a common terminal for digital input signals and terminal [FMP]. The terminal is insulated
common

from terminals [11], [CMY]. This is the same terminal as terminal [CM] for digital input.
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Table 2.2-12 Description of control circuit terminal functions (cont.)

c
kel
,8 Terminal Terminal . -
= Function description
@| symbol command
(]
o
[Y1] Transistor (1) Various signals (running signal, frequency reached signal, overload forecast signal, etc.) set
output 1 up by function code E20 to E24 can be output. Refer to "Chapter 5 FUNCTION CODES"
[Y2] Transistor for details.
output 2 (2) The operating mode between transistor output terminals [Y1] to [Y4] and terminal [CMY] can
- be switched to "ON when signal output (active ON)" or "OFF when signal output (active
[Y3] Transistor OFF)".
output 3
<Transistor output circuit specifications>
Table 2.2-13
. <Control circuit block>
[Y4] Transistor A Photo coupler Current ltem Maximum
5 output 4 ,;T P
=1 | ‘F%K ! pay ) . Operating ON level 2v
5 ' 11 TIr ~ [14]] o voltage
— L ! —
5 —— Fossto7ovtT] %{’ g OFF level 48V
2 — x % (o] = Max. load current when ON | 50 mA
c
S 1 —H—*—l Leakage current when OFF | 0.1 mA
Fig. 2.2-22 Transistor output circuit An example of a circuit configuration
connected to a programmable controller is
shown in Fig. 2.2-23.
@ « Connect a surge absorbing diode to both ends of the excitation coil when
connecting control relays.

« If a power supply is required for the circuit to be connected, terminal PLC can be
used as the power supply terminal. In this case, terminal [CMY] must be shorted to
terminal [CM].

[CMY] | Transistor This is a common terminal for transistor output signals.
output L .
common The terminal is insulated from terminals [CM], [11].
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2.2 Wiring

Table 2.2-12 Description of control circuit terminal functions (cont.)

c
kel
,8 Terminal Terminal . -
= Function description
@| symbol command
(]
o
C B If connecting a programmable controller to terminals [Y1] to [Y4]
An example of a circuit conflguratlon in which inverter transistor output is connected to a
programmable controller is shown in Fig. 2.2-23 below. Circuit (a) in shows the programmable controller
input circuit as the sink input, and circuit (b) shows it as the source input.
<Control circuit> rogrammable <Contral circuit> Programmable
- T:g\;cl controlt\)ér> <|ng cuntrmler>
g_ Photocoupler Current CO|--——-— 1
= Photocoupler Currem
: RGP
el SINK input S i |
@ a0 i
© [, |
= SOURCE input
(a) Connection drawing of connection with sink (b) Connection drawing of connection with
input type programmable controller source input type programmable controller
Fig. 2.2-23 Example of circuit configuration for connection with programmable controller
[Y5A] General- (1) The same signals as those of terminals [Y1] to [Y4] can be selected and output as multi-
[Y5C] purpose relay purpose relay outputs.
output Contact capacity: 250 VAC 0.3 Acos¢ = 0.3,
483 VDC 0.5A
(2) It is possible to switch between a "short circuit between terminals [Y5A] to [Y5C] when an
‘g_ ON signal is output (excitation: active ON)" or an "open circuit between terminals [Y5A] and
5 [Y5C] when an ON signal is output (non-excitation: active OFF)".
o
‘g [30A] Integrated (1) When the inverter stops with an alarm, an integrated alarm is output at the relay contact
€ | [30B] alarm output (1C).
8 [30C] Contact capacity: 250 VAC 0.3 Acos¢ =0.3,
48 VDC 0.5A
(2) The same signals as those of terminals [Y 1] to [Y4] can be selected and output.
(3) It is possible to switch between a "short circuit between terminals [30A] and [30C] when an
ON signal is output (excitation: active ON)" or an "open circuit between terminals [30A] and
[30C] when an ON signal is output (non-excitation: active OFF)".
5 [DX+] Via RS-485 This is an input/output terminal used to connect a computer or programmable controller, etc.
% | [DX] communicatio | by RS-485 communication. (Refer to "2.2.7 Switching switches" for details on terminating
g [SD] ns link port 2 | resistance).
E With a multi-drop (cross-wire) connection, use the recommended rod terminal.
g (Refer to "2.2.6 [ 1 ] Screw specifications and recommended wire size (control circuit
o terminals)" for details on recommended rod terminals).
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RS-485 communication connector

— - . . V)
Table 2.2-14 Description of control circuit terminal functions pd
x
S =
® . . @]
EfE) Terminal Terminal Function description Z
@| symbol command <
< Z
o o
|_
RJ-45 RS-485 (1) This is used as a connector for connecting the keypad. The keypad power is supplied from 5
connector | communicatio the inverter via an extension cable for remote operation. If using an extension cable, turn ?EI
for n port 1 ON the SW3 terminating resistor. [
keypad | (forkeypad | (2) This is used to connect a computer or programmable controller, etc. by RS-485 %
connectio | connection) communication after disconnecting the keypad. (Refer to "2.2.7 Switching switches" for —
n details on terminating resistance).
5V N
! 2
O 1 Vee
XD filf o|2 GND T &)
T OI3NC
c |4 DX-
£ otme || TR SlERe
[\
£ - [i] O[7 GND
5 J-GND Terminating |8 Veo RJ-45 connector
IS resistor face
I = SW3 RJ-45 connector
8 pin assignment
Fig. 2.2-24 RJ-45 connector pin arrangement
*Pins 1, 2, 7, and 8 are assigned as the power supply source for the keypad. When connecting
this RJ-45 connector to other devices, do not use these pins.
USB USB port This is a USB connector (miniB specification) for connecting to a computer. Function codes can
connector | (keypad) be edited, transferred, and verified, an inverter test run can be performed, and all states can be
monitored using the inverter support loader (FRENIC Loader)*.
* Refer to Chapter 9 “9.2 FRENIC Loader Overview” for details.
@ - The control circuit terminal lines should be routed as far as possible from the main circuit

routing. Malfunction may occur due to noise.

- To prevent direct contact with the main circuit live sections (such as the main circuit terminal
block), route the control circuit wiring inside the inverter as bundles using cable ties.
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2.2 Wiring

2.2.7 Switching switches

AWARNINGA

Switch all switches after first waiting for at least 5 minutes for FRN0115G2S-2G / FRN0060G2[1-4G or lower,
or 10 minutes for FRN0146G2S-2G / FRNO075G2[1-4G or higher after turning off the power, ensuring that the
LED monitor and charge lamp are off, and using a device such as a tester to ensure that the DC intermediate
circuit voltage across main circuit terminals P(+) - N(-) has dropped to a safe level (+25 VDC or less).

Failure to observe this could result in electric shock.

The I/O terminal specification can be changed, such as switching the analog output form, by operating the slide
switches on the printed circuit board (see Fig. 2.2-25 Switch positions).

To change all slide switches remove the front cover to expose the control PCB. (With FRN0146G2S-2G /
FRNO0075G2[-4G or higher inverters, open the keypad case also.)

[ Refer to Chapter 2 “2.2.2 Removal and attachment of the front cover and wiring guide” for details on how to
remove the front cover, and to open/close the keypad case.

A functional description of the slide switches is given in “Table 2.2-15” below.

Table 2.2-15 Functional description of slide switches

Switch symbol Function description

SW1 <Switch to change sink/source setting of digital input terminals>

» This switch determines the type of input (sink or source) to use for digital input terminals [X1]
to [X9], [FWD], and [REV].

* The switch is set to the SINK side by factory default *1. Unless there is no particular mention
of it in this manual, this description will be based on the premise that the switch is set to the
SINK side.

*1 The factory default setting for SW1 of FRN-G2E-4G is “SOURCE”

SW2 <Terminating resistor changeover switch for RS-485 communication (RS-485 communication

port 2 (on terminal board))>

* Move the switch to the ON side when RS-485 communication is used and the inverter is
located at either end of the communication network.

SW3 <Terminating resistor changeover switch for RS-485 communication (RS-485 communication
port 1 (for keypad connection))>
Move the switch to the ON side when RS-485 communication is used and the inverter is
located at either end of the communication network.

SW4 <Terminal [FM1] voltage/current output changeover switch>

This switch changes the output type for terminal [FM1]. When operating this switch, also
change function code F29.

Table 2.2-16
Output type SwW4 F29 data
Voltage output (factory default) VO1 side 0
Current output 101 side 1 (4 to 20 mA)
2 (0 to 20 mA)
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2.2 Wiring

SW5 <Terminal [V2] function changeover switch> o
The switch can be set to either analog setting voltage input or PTC/NTC thermistor input as the pd

terminal [V2] function. When operating this switch, also change function code H26. 4

=

Table 2.2-17 A

Z

Input type SW5 H26 data %

Analog setting voltage input . =

(factory default) V2 side 0 é

PTC/NTC thermistor input PTC/NTC lor2or3 <

side [}

Z

N

SW6 <Terminal [FM2] voltage/current output changeover switch> cs%
This switch changes the output type for terminal [FM2]. When operating this switch, also O

change function code F32.

Table 2.2-18
Output type SW6 F32 data
Voltage output (factory default) VO2 side 0
Current output 102 side 1 (4 to 20 mA)
2 (0 to 20 mA)
SW7 <Functional safety input terminal [EN1], [EN2] enable/disable changeover switch>
(2-pole) This switch is used to enable or disable terminals [EN1] and [EN2]. If using functional safety
input terminals [EN1] and [EN2], be sure to set this switch to the OFF side for both the left and
right poles.
Table 2.2-19
SwW7
Input type EN1 EN2
EN1/2 terminal input disable (factory default) ON side ON side
EN1/2 terminal input enable OFF side OFF side
SW8 <Terminal [C1] current/voltage input changeover switch>

The switch can be set to either analog setting current input or analog setting voltage input as
the terminal [C1] function.

Table 2.2-20
SW8
Input type
Analog setting current input (factory default) C1 side
Analog setting voltage input V3 side
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The switch locations on the control PCB are shown below.

| sw7|

[swg] [sw5

@]

Ly W EE—

Sw2| [sw4
X7

\ /
HEEE

B e

Ll =2 Oﬁr/j

T
[swi]

1 | )

[IAR0IREAREARRANZRAT) | )

pe—

Fig. 2.2-25 Switch positions

Table 2.2-21 Switch changeover and factory default settings

SWi1

SW2

SW3

SW4

SW5

SW6

SwW7

SW8

SINK

i)

OFF

il

OFF

VO1

il

it

V2

i)

V02

ON

C1

il

b [ (HE (B | [E¥ | |HE [ (B (EY
oy IO (O (B8O O (0B 0Of) O

*1  The factory default setting for SW1 of FRN-G2E-4G is “SOURCE”.

Note

To change the switch settings, use a tool with fine tip (tweezers, etc.), and be careful not to touch any

other electronic components. The switch will be at open state when the slider is in the middle, so be sure

to push it fully in to the end.
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2.3 Mounting and Removing the Keypad

2.3 Mounting and Removing the Keypad

The keypad can be removed from the inverter unit, and installed on the panel, or used for remote manual operation.

RJ-45 connector

Cabinet

[—=- Keypad
mounting
SCrews

Inverter main body

Extension cable for Keypad (rear side)
remote operation

Fig. 2.3-1 If installing the keypad on the panel

The following parts are necessary if mounting the keypad on locations other than the inverter unit.

Table 2.3-1
Part name Type Remarks
Extension cable for remote ) . ) Three lengths available (1 m, 3 m, 5 m) (3.3 ft,
operation (Note 1) CB-5S, CB-3S, CB-1S 9.8 ft, 16.4 ft)
Keypad mounting screws M3x[] (Note 2) 2 screws required (prepared by user)

(Note 1) When using a commercially available LAN cable, use a 10BASE-T/100BASE-TX straight cable (within 20
meters (65 ft)) which meets the ANSI/TIA/EIA-568A category 5 or higher standards of the US.

(Note 2) When attaching to the cabinet, use a fixing screw of appropriate length to the cabinet thickness.
(The keypad screw hole depth is 11 mm (0.43 in).)

B Removing and mounting the keypad

Pull the keypad toward you to remove while pressing down on the hook indicated by the arrow. Use the opposite
procedure to mount the keypad.

Fig. 2.3-2 Keypad removal
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____________________________________________________________________________|] Chapter 3

OPERATION USING THE KEYPAD

This chapter describes inverter keypad operation.

Contents

31 Name and Function of EaCh Keypad Part .................................................................... 3_1
32 OVerVieW Of Operation Modes .................................................................................. 3_3
33 Running Mode ...................................................................................................... 3_5
3.3.1 Operating State MONIOr == «««=xerrer e 3-5
3.3.2 Status digplay: -+« - s 3-7
3.33 MONITOFING WAFNINQS = +x e rr e rr e s e 3-8
334 Running or stopping the motor with the keypad:-«««-««==-=srrrerr 3-9
3.35 Setting the reference frequency with the keypad =« =« xxxrrrerrr 3-9
3.3.6 Setting PID commands with the Keypad ===« x-rerrrermr 3-10
[1] Settings under PID proCess CONIOl ==« -«««xxxrrerreereeree 3-10
[2] Settings under PID dancer CONLrol:-««««=xx«xsrererrermree 3-12
337 JOGQING OPEration: -+« +cesreerrerreieii 3-14
338 SWltChlng between |Oca| and remote modes ........................................................ 3_15
3.39 Changing the M/Shift Key fUNGLION ===« =« ree e 3-16
3.3.10 Display when keypad operation disabled (command source display) ------------rorreeereeee 3-16
3.4 Programming MOG@ -« -« ree e 3-17
3.4.1  Setting function codes “Data Setting: /. _ _ to [ _ 7 oo 3-18
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3.1 Name and Function of Each Keypad Part

31 Name and Function of Each Keypad Part

The keypad allows you to run and stop the inverter, display various data, configure function code data, monitor 1/O
signal states, and display maintenance information and alarm information.

LED indicators

RUN LED

7-segment LED monitor
UP key

Program/Reset key

RUN key
M/Shift key

Function/Data key STOP key

USB port DOWN key
Fig. 3.1-1 Keypad external appearance and name of each part

Table 3.1-1 Names of each keypad part and overview of functions

Item Display and keys Function overview

Five-digit, 7-segment LED monitor which displays the following content based on the
operation mode.

m In Running mode:  Running status information (e.g., output frequency, current, and

voltage)
LED Changes to the status display (see Chapter 3.3.2 ) when not in the
. _ normal running status.
monitor Changes to the warning display (see Chapter 3.3.3 ) when a warning
occurs.
m In Programming mode: Menus, function codes and their data
m In Alarm mode:  Alarm code, which identifies the alarm factor that has activated the
protective function.
Program/Reset key which switches the operation modes of the inverter.
= In Running mode: Pressing this key switches the inverter to Programming mode.
m In Programming mode: Pressing this key switches the inverter to Running mode.
m In Alarm mode:  Pressing this key after removing the alarm factor resets the alarm and
switches back to Running mode.
Function/Data key which switches the operations you want to do in each mode as follows:
m In Running mode:  Pressing this key switches the information to be displayed
concerning the status of the inverter (output frequency (Hz), output
current (A), output voltage (V), etc.)
m In Programming mode:  Pressing this key displays the function code or establishes
data.
m In Alarm mode:  Pressing this key displays the details of the problem indicated by the
alarm code that has come up on the LED monitor.
Opkeel'?;mn Press to run the motor (when performing keypad operation).

Press to stop the motor (when performing keypad operation).

@ @ Press these keys to select the setting items and change the function code data displayed
/ on the LED monitor.

m In Running mode:  Functions assigned with function code E70 can be used.
Hold down (for 1 second) to turn the function ON and OFF.
The function is always OFF when the power is turned ON.
Refer to “3.3.8 Switching between local and remote modes” for
details.

m In Programming mode
While menu displayed: Jumps to the next menu number.
While function code displayed: Jumps to the displayed number +10.
While setting numerical values: Moves the cursor digit to the right.

m In Alarm mode: The alarm detailed information number shifts +10.
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3.1 Name and Function of Each Keypad Part

Item Display and keys Function overview
RUN Lights when running with a run command entered by the key, by terminal command
(green) “FWD” or “REV”, or through the communications link.
KEYPAD Lights up when the keypad key is valid as a run command.
CONTROL In Programming and Alarm modes, however, pressing this key cannot run the inverter even
if this indicator lights.
(green)

The LED blinks every second while in local mode.

LED M Indicates the signal selected with function code E71.

indicators (blue) Refer to Chapter 5 “5.3.2 E codes (terminal functions)” for details.
Unit: Hz, A, kW, r/min and m/min
These three LED indicators identify the unit of numeral displayed on the LED monitor in
Running mode by combination of lit and unlit states of them. Refer to “3.3.1 Operating state
Unit LEDs monitor” for details.
(3 red LEDs)

While the inverter is in Programming mode, @Hz the LEDs of Hz and kW light. OA
After changing to Programming mode, the 2 LEDs on the left and right light up.
(@Hz OA @kW)

USB The inverter and PC can be connected with a USB cable.

port The connector shape at the inverter side is a miniB type.

m LED monitor

In Running mode, the LED monitor displays running status information (output frequency, current or voltage); in
Programming mode, it displays menus, function codes and their data; and in Alarm mode, it displays an alarm code
which identifies the alarm factor that has activated the protective function.

If one of LEDS through LED1 is blinking, it means that the cursor is at this digit, allowing you to change it.

LED5 LED2 LED1

CoeE O
L. LI.I.I. L]0,

(‘\\

LED4 LED3

Fig. 3.1-2 7-segment LED monitor (LED2 is blinking)

Table 3.1-2 7-segment LED monitor display

Character | 7-segment | Character | 7-segment | Character | 7-segment | Character 7-segment

0 o 9 4 " ; or gy R r
1 / A J L S 5

2 c B b K H T lort

3 3 c’ forr L ! u- fory

4 4 D d M {1 A tory
5 5 E £ N n W ]
6 b F F o’ borg X F
7 n G’ forYd P P Y 4
8 g H Horh Q g z L

Special characters and symbols (numbers with decimal point, minus and underscore)

0.t0 9. . t05. - - _ _ " )
[ L ] J % -
C ; L A A

*: Upper case and lower case characters are used based on the displayed content.
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3.2 Overview of Operation Modes

3.2 Overview of Operation Modes

FRENIC-MEGA is equipped with the following three operation modes.
Table 3.2-1 Operation modes

Operation mode Description

When powered ON, the inverter automatically enters this mode.

This mode allows you to specify the reference frequency, PID command value and
etc., and run/stop the motor with the / keys.

Running Mode . . . .
unning The running status can also be monitored in real time.

Changes to the status display (see 3.3.2 ) when not in the normal running status.
Changes to the warning display (see 3.3.3 ) when a warning occurs.

This mode allows you to configure function code data and check a variety of

Programming Mode information relating to the inverter status and maintenance.

OPERATION USING THE KEYPAD

If an alarm condition arises, the inverter automatically enters Alarm mode in which
you can view the corresponding alarm code* and its related information on the LED
monitor.
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Alarm Mode *  Alarm code: Indicates the cause of the alarm condition. For details, first see “Table
6.1-1 Abnormal States Detectable (“Alarm” and “Warning” Objects)” in Chapter 6
“6.1 Protective Function” , and then read the troubleshooting information for each
alarm.

Fig. 3.2-1 below shows the status transition of the inverter between these three operation modes.

Power ON
/&{ Running mode H /—[Programming mode]ﬁ
B Run/stop operation m Function code setting
B Running status monitor W Status monitor See 3.4 for details.
See 3.3.1 for
details.

W Status display
(differs from normal running status
display)

See 3.3.2 for
details.

W Warning display
(alternates with running status monitor,
operation continues)

See 3.3.3 for
details.
A \- J
N\ J -
"‘ i‘\ "’ n:
e -8, /®
Alarm NN Alarm canceled S
occurrence . Y, ;. (When alarm occurs)
R ] Y
4,-—{ Alarm mode ) ~

W Alarm status check See 3.5 for details.

Information check
< i <~ e

@ *f@ Displays alternately
R < el

Fig. 3.2-1 Status transition between operation modes
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3.2 Overview of Operation Modes

@ Simultaneous keying

Simultaneous keying means pressing two keys at the same time. The simultaneous keying operation is
expressed by a “+” letter between the keys throughout this manual.

For example, the expression " + keys” stands for pressing the key with the key held
down.
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3.3 Running Mode

3.3

3.3.1

In running mode, the items in Table 3.3-1 below can be monitored. The monitor items set with function code E43

Running Mode

Operating state monitor

are displayed immediately after turning the power on. Press the key to switch between monitor items.

Po

wer ON

SR

| Speed monitor - Output current - Poweftl Final monitor
. . consumption ;
display display display item
' | '
v v v

@ By holding down the key, the display returns to the speed monitor display.

Table 3.3-1 Monitor items

Monitor item

Monitor
example

LED indication

Unit

Meaning of displayed value

Data for E43

Function code E48 specifies what to be displayed on the LED monitor and LED

3-5

Speed monitor indicators. 0
Output frequency 1 | 5.0 | @Hz OA OkW | Hz Frequency (before slip compensation) (E48 =0)
actually being output
Output frequency 2 | 5000 | @Hz OA OkW | Hz Frequency (after slip compensation) (E48 =1)
actually being output
Rerefernce 5000 | ®@Hz OA OkW | Hz |Reference frequency being set (E48=2)
frequency
i - - 120
2/:;22; rotation i500 | @Hz @A OkW | min" |Output frequency (Hz) x— (E48 = 3)
Load rotation speed | J44.{ | @Hz @A OkW | min" | Output frequency (Hz) x E50/E39 (E48 = 4)
Feed speed J00.0 | OHz @A @KW | m/min | Output frequency (Hz) x E50/E39 (E48 = 5)
Transport time for - . E50
H A OkW =
specified length el OHz OA O min Output frequency (Hz) x E39 (E48=6)
- Output frequency (Hz
Speed (%) 500 | OHz OA OkW | % put frequency (Hz) , 15 (E48 = 7)
Max. frequency
Line speed set - Line speed setting value after calculating
value P {600 | OHz OA OkW | m/min |acceleration/deceleration with d168 and (E48=8)
d169 for feed speed set with E48 = 5
Line speed outout o Roll frequency setting value compensated
value P P i600 | OHz OA OkW | m/min | with winding diameter calculation result for (E48=9)
line speed set with E48 =5
Output current ic. 39 | OHz @A Okw A Current output from the inverter in RMS
Power consumption 075 | OHz OA @kW kW | Input power to the inverter 9
- in 9
Calculated torque *1 58 OHz OA OkW % \I)/;c:;c;r)output torque in % (Calculated 8
Output voltage *2 cOil | OHz OA Okw V | Output voltage (RMS) of the inverter 4
@® ON, O OFF

OPERATION USING THE KEYPAD
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3.3 Running Mode

Table 3.3-1 Monitor items (cont.)

Monitor item Monitor LED indication Unit Meaning of displayed value Data for E43
example
Motor output *3 565 OHz OA @kW kW | Motor output (kW) 16
- e 1 0,
Load factor *4 o, OHz OA OKW % Load factgr of the motor in % as the rated 15
output being at 100%
PID output *5, *6 iU.0f | OHz OA Okw - PID command/feedback amount converted 10
to a physical quantity of the object to be
PID feedback value*5, a controlled (e.g. temperature)
*7 2.0d. | OHz OA OkwW - Refer to function codes J106 and J107 for 12
details.
i PID command value and PID feedback
PID deviation*5, *7 100 | OHz OA Okw - value deviation converted into physical 29
quantities of the object to be controlled
I PID output in % as the maximum
* * mrr H A kW o,
PID output ™5, "6 idud. | OHz OA O % frequency (F03) being at 100% 14
Timer *10 50 OHz OA OkW s Remaining time for timer operation 13
An analog input to the inverter in a format
suitable for a desired scale.
. . 9 A Refer to the following function codes.
* G200 | OHz OA Okw - )
Analog input monitor *8 | .U z Terminal [12]: C59, C60 17
Terminal [C1] (C1 function): C65, C66
Terminal [C1] (V2 function): C71, C72
nec . . ..
I 1o Alternate display of 4 higher order digits
- H A OkW -
Command position®11 Y321 OHz OA © (with sign) and 4 lower order digits 21
nec H H iai
— o 102 Alternate display of 4 higher order digits
- H A OkW -
Positioning deviation™1 Y321 OHz OA © (with sign) and 4 lower order digits 22
Alternate display of 4 higher order digits
e neC . . .. .
Pos.lt.lon*control start I/.,u-:_'ll OHz OA OKW ) (\{Vlth sign) apq 4 lower order digits (with 27
position*11 H3c sign) for position when run command ON
or when POS-SET enabled with user value
Alternate display of 4 higher order digits
nec . . P .
" 193 (with sign) and 4 lower order digits (with
* - H A OkW -
Stop target position™11 H3c OHz OA © sign) for stop target position with user 28
value
Torque current *9 ug OHz OA OKW % Torque current command value or 23
calculated torque current
L\;Iagnetlc flux command 50 OHz OA OkW % Magnetic flux command value 24
" Input watt-h kWh
Input watt-hour 1000 | OHz OA OkW | kWh nput wa 108ur( ) 25
Winding diameter*12 5432 1| OHz OA OKW mm Winding diameter calculation result display 26
for constant surface speed control
Torque bias 25 OHz OA OkW % Torque bias value display 30
Estlmateq inertia Display of estimated inertia result in logic
acceleration/ . o
deceleration time 1034 | OHz OA Okw s |acceleration/deceleration time 31
conversion value See function code P24.
(supported soon)
Display of output content for specific
glljjtztjgiéable logic 2200 | OHz OA OkW i customizable logic step 32
See function codes U98, U99.
@® ON, O OFF

*1  Calculated torque 100% is equal to the motor rated torque. For the calculation formula of the motor rated
torque, refer to E.2 “Calculated formula” (1) in Appendix E “Conversion from S| Units.”

*2  If displaying the output voltage, ./ is displayed as the last digit on the LED monitor to denote the unit for V

(volts).

*3  When the LED monitor displays the motor output, the unit LED indicator “kW” blinks.
*4  When the LED monitor displays the load factor, the 7-segment letter .. in the lowest digit stands for “%".

*5  These PID related items appear only under the PID control specified by function code JO1 (= 1, 2 or 3).
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3.3 Running Mode

*6  When the LED monitor displays a PID command or its output amount, the dot (decimal point) attached to the
lowest digit of the 7-segment letter blinks.

*7  When the LED monitor displays a PID feedback amount, the dot (decimal point) attached to the lowest digit
of the 7-segment letter lights.

*8  The analog input monitor appears only when the analog input monitor function is assigned to one of the analog
input terminals by one of function codes E61 to E63 (= 20). Specify the unit with C58, C64 and C70.

*9  Displays {/ (zero) under V/f control.

*10 Displays (function code C21 = 3) only if performing timer operation.

*11  Displays when the position control function is enabled.

*12 Displays only if constant surface speed control is enabled with d41 = 1.
*13 Displays only if U0O0 = 1 and U98 # 0.

(.;’_’-FE The monitoring signals for the monitor items such as keypad output frequency and output current can be
=— filtered with function code E42 (LED display filter). If the display varies unstably so as to be hard to read
due to load fluctuation or other causes, increase this filter time constant.
(EJ Function code E42)

OPERATION USING THE KEYPAD

3.3.2 Status display

Changes to the status display when not in the normal running status while in Running mode.
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For example, this applies if the BX (coast to stop) command is entered and the motor is stopped with a run command
entered, or if the inverter output differs from the command while restarting after a momentary power failure or during
output limiting.

Depending on the applicable status, only the status code may appear on the LED monitor, or the running state

monitor (frequency display, etc.) and status code may display alternately.

Table 3.3-2 Status display items

Status code

Content

Display method

Arun command has been entered while either or both of the
[EN1] and [ENZ2] terminals remain OFF.

Status code only

A run command has been entered while the BX command
remains ON.

Status code only

The restart after momentary power failure function is running.

Displays alternately

The retry unction is running.

Displays alternately

The forced run function is running.

Displays alternately

Operation has changed to grid operation with the grid operation
switching function.

Status code only

The condensation prevention function is running.

Status code only

The current limiting function, torque limiting function, and anti-
regenerative function are running, and the inverter output
frequency is limited.

Displays alternately

The overload prevention function is running.

Displays alternately

The inverter has been stopped automatically by the PID control
slow flowrate stopping function.

Displays alternately

The rotation direction limiting function is running.

Status code only

The forced stop function is running, and the motor has
decelerated to a stop.

Displays alternately

The PID tuning operation was interrupted for some reason.

Displays alternately

Tuning operation is being performed with the PID tuning function.

Displays alternately

The motor is running in the battery operation status.

Displays alternately

An overload was detected with the overload detection function.

Displays alternately

C.;’ Tip The status display can be disabled if unnecessary. (EJ Function code K08)



3.3 Running Mode

3.3.3 Monitoring warnings
The FRENIC-MEGA identifies abnormal states in two categories-- Alarm and Warning. If a warning occurs, the
running status monitor (frequency display, etc.) and warning code” display alternately on the LED monitor.

Which abnormal states are categorized as a warning (“Warning” object) should be defined with function codes H81,
H82, and H83 beforehand. Furthermore, by assigning the warning “L-ALM” (data = 98) to a general-purpose output
terminal, “L-ALM” signals are out to that terminal when a warning occurs.

* -- is added to the first 2 digits of the alarm code.

Example) “-{/H /" is displayed if cooling fin overheating {/H | is assigned to a warning.

Running status monitor display Warning display

\’,

74\

L For details of the warning objects, refer to Chapter 6 “TROUBLESHOOTING.”

m  Checking the content of past warnings
The content of warnings in 5_ 37 (Warning content (previous)) to 5_ 75 (Warning content (3rd last)).

he maintenance information, refer to “3.4.5 Reading maintenance

L For details on the menu transition of t
[
J

information “Maintenance Information: 'c

L
L

”n

m Resetting light warnings

Refer to function codes H81, H82, and H83, and Chapter 6 “6.4 If a Warning Code is Displayed” , and eliminate
the cause of the warning.

Once the cause has been eliminated, the warning code will no longer be displayed, and the general-purpose
output “L-ALM” will also turn OFF.
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3.3 Running Mode

3.3.4 Running or stopping the motor with the keypad

By factory default, pressing the key starts running the motor in the forward direction and pressing the key
decelerates the motor to stop. The key is enabled only in Running mode.

When the inverter is running, the RUN LED lights.

To run the motor in the reverse direction or to run it reversibly, change the data of function code F02 to “3” or “0,”
respectively.

(Note)
) Forward
RUN LED -
RUN key ! \_/’
STOP key = 3 __/ Reverse
Note: The rotation direction of IEC-compliant motors is opposite to the one shown above.
Table 3.3-3 Operation relationship between function code F02 “Run, Operation” and “ key”
Data for FO2 Motor rotation direction
0 In the direction commanded by terminal [FWD] or [REV]
1 Disable key (The motor is driven by terminal [FWD] or [REV] command.)
2 In the forward direction
3 In the reverse direction

Tip If the motor cannot be run or stopped even by pressing the / key at such times as when function
— code FO2 = 1, or if running and stopping the motor with RS-485 communication, display “3.3.10 Display
when keypad operation disabled (command source display)” for 2 seconds.

Test running can be stopped with the key from Loader even while performing a test run. Set y99
again to resume the test run after stopping.

A

3.3.5 Setting the reference frequency with the keypad

The frequency setting can be specified using the keypad @/@ keys. The set frequency can also display the load
rotation speed, etc. based on the E48 setting.

Setting the frequency with the keypad (FO1 = 0 (factory default) or 8)

(1) Set function code FO1 to “0” (keypad operation using @/@ keys) or “8” (keypad operation using @/@
keys, balanceless/bumpless). Frequency setting with the keypad is disabled in Programming or Alarm mode.
To enable it, switch to Running mode. When the keypad is set to Programming or Alarm mode, the @/@
keys are disabled to modify the reference frequency. You need to switch to Running mode to enable frequency
setting with the (4)I(+v) keys.

(2) By pressing the @/@ key, the set frequency is displayed, and the rightmost digit flashes.

(3) By pressing the @/@ keys again, it is possible to change the reference frequency. The new setting can be
saved into the inverter’s internal memory.

7-segment LED monitor

UP key
Program/Reset key

DOWN key
M/Sthift key

Function/Data key

OPERATION USING THE KEYPAD
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3.3 Running Mode

Tie

In order to perform setting such as reference frequency, press @/@ once and when the least
significant digit flashes, push down the key, and then, the flashing digit will move. Therefore, it is
possible to change the large numerical number easily.

Holding down the @/@ key changes data in the least significant digit and generates a carry.

The reference frequency can be saved either automatically by turning the main power OFF or only by
pressing the key. You can choose either way using function code E64. (The factory default is “0”
(Automatic saving when main power is turned OFF)).

While the function code FO1 data is set to “0” or “8”, when a setting method other than frequency
setting 1 (frequency setting 2, communication, multistep frequency, etc.) is selected as the frequency
setting, it is not possible to change the reference setting with the @/@ keys even if the keypad is
in running mode. In this case, display “3.3.10 Display when keypad operation disabled (command
source display)” for 2 seconds.

By setting function code FO1 data to “8: Keypad operation using @/@ keys (with
balanceless/bumpless)” balanceless/bumpless is enabled.

Balanceless-bumpless switching refers to the function that makes the inverter inherit the current
frequency that has applied before the frequency command source is switched to the keypad from any

other source, providing smooth switching and shockless running. By using this function, even if the
frequency setting method is switched, it is possible to perform operation without shock.

3.3.6 Setting PID commands with the keypad

PID commands can be set with the @ and @ keys on the keypad.

(1]

Settings under PID process control

To enable the PID process control, you need to set the JO1 data to “1” or “2.”

Under the PID control, the items that can be specified or checked with @ and @ keys are different from those
under regular frequency control, depending upon the current LED monitor setting. If the LED monitor is set to the
speed monitor (E43 = 0), the item accessible is a manual speed command (reference frequency); if it is set to any
other, the item is a PID process command.

Setting the PID process command with @ and @ keys

(1) Set function code J02 to “0” (@/@ keys on keypad).

(2) Setthe LED monitor to other than the speed monitor (E43=0) in keypad Running mode. When the keypad is
in Programming or Alarm mode, you cannot modify the PID process command with the @/@ key. To make
it possible for PID process commands to be set using the @/@ keys, switch to running mode.

(3) Press the @/@ key to display the PID process command. The lowest digit and its decimal point blink on
the LED monitor.

(4) To change the PID process command, press the @/@ key again. The new setting can be saved into the
inverter’s internal memory.

Tie

The PID process command can be saved either automatically by turning the main power OFF or only
by pressing the key. You can choose either way using function code E64.

Even if multistep frequency is selected as a PID command (PID-SS1 or PID-SS2 = ON), it is possible
to set a PID command using the keypad.

When function code J02 is set to any value other than “0,” pressing the @/@ key displays, on the
LED monitor, the PID command currently selected, but does not allow any change.

On the LED monitor, the decimal point of the lowest digit is used to discriminate the PID related data
from the reference command. The decimal point blinks or lights when a PID command or PID feedback
amount is displayed, respectively.

#. 4— Decimal point
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Table 3.3-4 PID process command manually set with @/@ key and requirements

PID control
PID control ;
PID control (Remote LED monitor multistage .
(Mode command SV) E43 command With @/@ key
selection) JO1 J02 PID-SS1,
PID-SS2
0 PID process command with keypad
1or2 Other than 0 ON or OFF
Other than 0 PID process command currently selected

Setting up the reference frequency with @ and @ keys under PID process control

When function code FO1 is set to “0” (@/@ keys on keypad) and frequency setting 1 is selected as a manual
speed command (when disabling the frequency setting command via communications link, multistep frequency
command, and PID control), switching the LED monitor to the speed monitor in Running mode enables you to
modify the reference frequency with the @ and @ keys.

However, when the keypad is set to Programming or Alarm mode, the @ and @ keys are disabled to modify the
reference frequency. You need to switch to Running mode to enable frequency setting with the @ and @ keys.
Table 3.3-5 below lists the combinations of the commands. Table 3.3-5 illustrates how the manual speed command
entered via the keypad is translated to the final frequency command.

The setting procedure is the same as that for setting of a usual reference frequency.

In the case of conditions other than the above, the following is displayed by pressing the @/@ keys.
Table 3.3-5 Manual speed (frequency) command specified with @/@ keys and required settings

PID
. . Select
control LE!Z) Freqyency Multistep | Multistep link Cancel PID Pressing ®/® keys
(Mode | monitor | setting 1 | frequency | frequency operation control rols:
selection) | E43 FO1 §S2 Ss1 P Hz/PID controls:
LE
Jo1
0 OFF OFF OFF Manual speed command
ON (frequency) set with keypad
) (PID Manual speed command
Other than above disabled) | (frequency) currently
1or2 0
selected
OFF PID output
Not required (PID (as final frequency
enabled) | command)
@

6 FO01=0 Link disabled
Manual speed command LE=OFF
with keypad

8§82,1=0FF
PID disabled @

Frequency setting other 0 Hz/PID = ON 6

than above
Command

via link

Multistep frequency ¢ |

command

Final frequency command

PID output (as frequency command)
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3.3 Running Mode

[2]

Settings under PID dancer control

To enable the PID dancer control, you need to set the JO1 data to “3.”

Under the PID control, the items that can be specified or checked with @ and @ keys are different from those
under regular frequency control, depending upon the current LED monitor setting.

If the LED monitor is set to the speed monitor (E43 = 0), the item accessible is the primary frequency command; if
it is set to any other, the item is the PID dancer position set point.

Setting the PID dancer position set point with the @ and @ keys

(1)
(2)

)

(4)

Set function code J02 to “0” (@/@ keys on keypad).

Set the LED monitor to other than the speed monitor (E43=0) in keypad Running mode. When the keypad is
in Programming or Alarm mode, you cannot modify the PID dancer position set point with the @/@ key.
To enable PID commands using the @/@ keys, switch to running mode.

Press the @/@ key to display the PID dancer position set point. The lowest digit and its decimal point
blink on the LED monitor.

To change the PID dancer position set point, press the @/@ key again. The set PID command is saved
internally as function code J57, and after switching to another PID command setting method, commands are

saved even after returning to the PID command with the keypad. Furthermore, you can directly configure the
command with function code J57.

(.;’ Tip ° Even if multistep frequency is selected as a PID command (PID-SS1 or PID-SS2 = ON), it is possible

to set a PID command using the keypad.

* When function code J02 is set to any value other than “0,” pressing the @/@ key displays, on the
LED monitor, the PID command currently selected, but does not allow any change.

* On the LED monitor, the decimal point of the lowest digit is used to discriminate the PID related data

from the reference command. The decimal point blinks or lights when a PID command or PID feedback
amount is displayed, respectively.

;E:_I_(__ _.Decimal point

Table 3.3-6 PID command manually set with @/@ key and required settings

PID control PID control
PID control (Remote LED monitor multistage _
(Mode command SV) E43 command With @/@ key
selection) JO1 J02 PID-SS1,
PID-SS2
0 PID command with keypad
3 Other than 0 ON or OFF
Other than 0 PID command currently selected
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3.3 Running Mode

Setting up the primary frequency command with @ and @ keys under PID dancer control

When function code F01 is set to “0” (@/@ keys on keypad) and frequency setting 1 is selected as a main setting
(when disabling the frequency setting command via communications link, multistep frequency command, and PID
control), switching the LED monitor to the speed monitor in Running mode enables you to modify the main setting
with the @/@ keys. When the keypad is set to Programming or Alarm mode, changes to the main settings cannot
be made with the @/@ keys. Switch to Running mode. Table 3.3-7 below lists the combinations of the commands.
Table 3.3-7 illustrates how main setting command (1) entered with the keypad is translated to final frequency
command (2).

The setting procedure is the same as that for setting of a usual reference frequency.

In the case of conditions other than the above, the following is displayed by pressing the @/@ keys.

Table 3.3-7 Main settings (frequency settings) specified with @/@ keys and required settings

2
a
>-
W
%2
L
T
l_
o
Z
%
-
P
O
<
o
L
o
o

PID
. . Select
control LE!D Freqyency Multistep | Multistep link Cancel PID Pressing ®/® keys
(Mode | monitor | setting 1 | frequency | frequency operation control trols:
selection) | E43 FO1 SS2 SS1 P Hz/PID controls. ®
LE
Jo1 o
2
Main settings (frequency O
0 OFF OFF OFF ON settings) specified with keypad
3 0 Other than above (PID disabled) | primary command (frequency)
currently selected
Not required OFF PID output
q (PID enabled) | (as final frequency command)
@
Link disabled
FO1=0 LE=OFF
Main settings I S$S2,1=0OFF

specified with keypad

Frequency setting —O

other than above Final frequency command

Command
via link J—O
Multistep frequency

command ’ PID cancel

Hz/PID = ON

PID output (as frequency command) }—T




3.3 Running Mode

3.3.7 Jogging operation

This section provides the procedure for jogging the motor.
(1) Make the inverter ready to jog by following the steps below. The LED monitor should display /o).
Set the operation mode to Running mode. (See “3.2 Overview of Operation Modes”.)

Press the + @ keys simultaneously. The LED monitor displays the jogging frequency for approximately
one second and then displays ./7{; again.

-f-'l'ip * Function codes C20, H54 and H55 specify the jogging frequency and acceleration/deceleration time,
— respectively. Use these function codes exclusively for the jogging operation with your needs.

+ Alternatively, using the input terminal command JOG (“Ready for jogging”) switches between the
normal operation state and ready-to-jog state.

+ Switching between the normal operation state and read-to-jog state with the + @ keys is
possible only when the inverter is stopped.

(2) Jogging the motor.
Hold down the keypad key during which the motor continues jogging. To decelerate to stop the motor,

release the key.

(3) Exiting the ready-to-jog state and returning to the normal operation state.
Press the + @ keys simultaneously.

[ Refer to function codes E01 to E09 in Chapter 5 “5.3.2 E codes (terminal functions)” for details.
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3.3 Running Mode

3.3.8 Switching between local and remote modes

When performing normal operation, the motor runs in the remote mode with the operation method set at the inverter,
and when performing maintenance, it is possible to switch to the local mode used for performing operation with the
keypad. In local mode, the inverter is isolated from the system. In this mode, the inverter is run, and the necessary
work is carried out by performing all operations from the keypad.

- Remote mode: Run and frequency commands are selected by function codes or source switching signals
except LOC (“Select local (keypad) command”).
If the / is pressed while in remote mode, “3.3.10 Display when keypad operation disabled
(command source display)” is displayed for 2 seconds.

- Local mode: The command source is the keypad, regardless of the settings specified by function codes. The
keypad takes precedence over the settings specified by communications link operation signals.

The KEYPAD CONTROL LED blinks once every second while in local mode.

The table below shows the input procedures of run commands from the keypad in the local mode.

F02 data Input procedures of run commands from keypad
0: Keypad operation The motor can be run and stopped by pressing the keypad /
(Rotation direction input: keys.

Terminal block) The rotation direction is specified with terminals [FWD] and [REV].

1: External signal The motor can be run and stopped by pressing the keypad /
2: Keypad operation keys.
(forward rotation) There is no need to specify the rotation direction.

However, the motor cannot be rotated in the reverse direction if only
forward rotation is specified.

3: Keypad operation The motor can be run and stopped by pressing the keypad /
(reverse rotation) keys.

There is no need to specify the rotation direction.

However, the motor cannot be rotated in the forward direction if only
reverse rotation is specified.

The following two methods can be used to switch between remote mode and local mode.

1. Assign data = 35 LOC to function code E70, and hold down the key on the keypad.

2. Assign data = 35 LOC to any of the function codes E01 to E09, E98, or E99, and turn on the applicable digital
input terminal.

Switching from remote to local mode automatically inherits the frequency settings used in remote mode.

If the motor is running at the time of the switching from remote to local, the keypad run command will be
automatically turned ON so that all the necessary data settings will be carried over.

If, however, there is a discrepancy between the settings used in remote mode and ones made on the keypad (e.g.,
switching from the reverse rotation in remote mode to the forward rotation only in local mode), the inverter
automatically stops.

Status transition and the operation status differ based on the remote/local status, and the local (keypad) command
selection LOC signal combination. Also, refer to above table for details.

LOC = OFF

Local Mode
LOC =0ON

Remote Mode
LOC = OFF

LOC =0ON

Transition between remote and local modes by LOC

OPERATION USING THE KEYPAD
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3.3 Running Mode

3.3.9 Changing the M/Shift key function

When in Running mode, various functions can be assigned to the M/Shift key in the same way as digital input
terminals based on the function code E70 setting. The switching between remote and local modes described in the
previous section is one of these functions.

The factory default setting is 100 (no functions).

[ Refer to the description of function code E70 in Chapter 5 “5.3.2 E codes (terminal functions)” for details.

3.3.10 Display when keypad operation disabled (command source display)

When the (/6> key or (4)I(¥) key is pressed in running mode (monitor item display), the command source is
displayed for 2 seconds if these operations are disabled.

However, in such cases as where keypad key information reading is enabled with customizable logic, the command
source will not display if the (w)/c=) key or (2)/(¥) key is being used for another function.

Table 3.3-8 Display when run/stop operation is disabled with / key

Displayed
content

Reason for operation being disabled

Displayed
content

Reason for operation being disabled

o

/

Terminal block input

L

JL) ]

Bus option input

L3

L

L
I~ I

|

RS-485 port 2 input

(o
Loy

FRENIC Loader input

Table 3.3-9 Display when frequency change operation disabled with @/@ key

D(i:i‘:]l;ﬁd Reason for operation being disabled D(i:sop:tae):]etd Reason for operation being disabled
A2 Voltage input (terminal [12]) Ful 5E | Pulse train input
A0 Current input (terminal [C1]) r5.ChC | RS-485 port 2 input
e ¥02Ii[a§<[ac+;]<;urrent input (terminal 4.5 | Bus option input
Aue Voltage input (terminal [V2]) L dr | FRENIC Loader input
8,03 Voltage input (terminal [V3]) flul £+ | Multistep frequency input

UP/DOWN (terminal [X1 X9])

PID control input

Pattern operation

No command source

OPC-DI (option) input

PRG MODE 1
rimin m/min
A K

g STOP

——

Displays for 2 seconds

By pressing the @/@ key during multistep

RUN frequency operation, “{7,,{ £ ,”, meaning
multistep frequency input, displays for 2
- seconds.

Display example in which @/@ operation is disabled
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3.4 Programming Mode

3.4 Programming Mode

The Programming mode provides you with the following functions--setting and checking function code data,
monitoring maintenance information and checking input/output (I/O) signal status. The functions can be easily
selected with the menu-driven system. Table 3.4-1 below lists menus available in Programming mode. The leftmost
digit (numerals) of each letter string on the LED monitor indicates the corresponding menu number and the
remaining digits indicate the menu contents.

When the inverter enters Programming mode from the second time on, the menu selected last in Programming
mode will be displayed.

Table 3.4-1 Menus available in programming mode

2
a
>-
W
%2
L
T
l_
o
Z
%
-
P
O
<
o
L
o
o

Menu # Menu LI.ED.mo'nltor Main function Ref.
indication
LR F codes (Fundamental functions)
' e E codes (Extension terminal
b - functions)
Function ™
|- : ; Q
1 “Data Setting” A C codes (Control functions) cpdes canbe | Section o
displayed and 3.4.1 'S)
~ (Omitted) ~ changed.
lo. . o codes (optional functions)
THo K codes (multi-function keypad)
Displays only function codes that have been Section
2 “Data Checking” crEF changed from their factory defaults. The function
34.2
code data can be referenced and changed.
3 Run monitor 3 PE Dlsplays the running information required for Section
maintenance or test runs. 3.4.3
4 I/0O check Y90 Displays external interface information. Sgcjlzn
“Maintenance P Displays maintenance information including Section
5 - S.0AC - :
Information cumulative run time. 3.45
Alarm codes for the past four alarms can be Section
6 Alarm Information 561 displayed, and operating information at the time 346
each alarm occurred can be referenced. o
7 Data co frog Function code data can be read, written, and Section
Py LLTT ) verified. 347
Sets the region (overseas) in which the product is
8 Destination setting HdF5F | used. This is not used for machines for use in -
Japan.
gc Codes communicated back and forth between the
9 Communication oo | hostdevice can be monitored, and communication i
monitor SIOET ) commands can be entered. Refer to the "RS-485
o200 0 . . .
J.000C 17 Communication User's Manual" for details.
0 Favorites P Only function codes selected by users can be Section
bt referenced or changed. 3438

Enter Programming mode at the keypad to display the menu. Change the menu with the @ and @
keys, and select the desired menu item with the key. Once the entire menu has been cycled through,
the display returns to the first menu item.

Press the key to proceed to the next menu number.

i



3.4 Programming Mode

3.4.1

Setting function codes “Data Setting: /.

[ [N ”

__to .-

Menu number 1 “Data Setting” ( /.f _ _ through /. _ _)in Programming mode allows you to configure all function
codes. The Fig. 3.4-1 shows “Data Setting” menu transition and function code data change procedure.

Operation (1)

Operation (2) @

Programming mode Function code list Function code data

1. Data setting I kaib )

SRS )
RESET/ |

Operation (4)

—— | :

|

only when
hanging data)

(@]

By changing function code data to
other than the factory default
values, _ is added to the
beginning of the function code
number. The display will be as
follows if FO1 is changed.

Fig. 3.4-1 “Data Setting” menu transition and function code data change procedure

2. To Data check

Basic key operation

Operation (1)
Operation (2)

Operation (3)
Operation (4)

Operation (5)
Operation (6)

Operation (7)

Turn the inverter ON. It automatically enters Running mode in which you press the key to switch
to Programming mode. The function selection menu appears.

Use the @ and @ keys to select the desired function code group from the choices /f__ to

[
I RV B

Press the .\? key to jump to “2. Data Checking”.

Press the key to proceed to a list of function codes for the selected function code group.
Use the @ and @ keys to display the desired function code, then press the key.
Data for the relevant function code appears.

Press the l\? key to skip to the function code number +10. When the end is reached, the display
returns to the beginning of the same function code group.

Change the function code data using the @ and @ keys.
Press the key to establish the function code data.

SHL/F appears, and the data will be saved in the memory inside the inverter. After that, the display

will return to the function code list and then move to the next function code.

Pressing the key instead of the key cancels the change made to the data. The data reverts
to the previous value, the display returns to the function code list, and the original function code
reappears.

Press the key to return to the menu from the function code list.



3.4 Programming Mode

<._ When changing function code data, pressing the key once blinks the least significant digit. After that,
each time the key is pressed, the cursor moves to the next higher digit where data can be changed.
This cursor movement allows you to easily move the cursor to the desired digit and change the data in
higher digits. This cursor movement allows you to easily move the cursor to the desired digit and change

the data in higher digits.

Frequently used function codes can be registered in “Favorites”. Refer to section "3.4.8 Setting “Favorites”
function code data” for details.

Operation example: Operating procedure when changing C05 (multistep frequency 1) from 0.00 to 25.00
The following screens correspond to previous to [@).

Press the Select ,L _ with the
Operation (1) Key. Operation (2) @ and keys. (O] INE)Y Press the key.

Select [ {15 with
Continued h t ith
Operation (4) |l @ and @ Operation (4) Operation (5) | Change to '3, {j¢j wi
keys. Press the % key. @ and @ keys.

PRG MODE |
[w/min 11" m/min
Hz A kW

Continued

B e () . EmmmY Contrves | Operaton (&) J4
Operation (6 Operation (6) |¥ ” (ol IETT NN (Y Display the next
> © (changes are saved) P ©) Bt appears. peration (6) fegdend

function code.

KETPAD 7 o (EYPAD min
CoNTRL M Hz K oL M Hz

PRG MODE |
wimin | m/min
iz A 3

Press the key.
(changes are canceled)

OPERATION USING THE KEYPAD
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3.4 Programming Mode

3.4.2 Checking changed function codes “Data Checking: C.r £ F”

Changed function codes can be checked at “Data Checking: . £ 7 in menu number 2 of Programming mode.
Only the function codes whose data has been changed from the factory defaults are displayed on the LED monitor.
You can refer to the function code data and change it again if necessary. Changed function code has _ at the
beginning.

The menu transition in “Data Checking” is the same as the one in Menu number 1 “Data Setting.”
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3.4 Programming Mode

3.4.3 Monitoring the running status “Drive Monitoring: 7.0FP£”

Menu number 3 “Drive Monitoring: 7.0FF

running.

is used to monitor the running status during maintenance and test

The monitor number and symbol are displayed alternately every 1 second.

Table 3.4-2 “Drive Monitoring” display items

Monitor Symbol Item

Unit

Description

ouf | | Output frequency 1

Hz

Output frequency before slip compensation

gut 2 | Output frequency 2

Hz

Output frequency after slip compensation

.07 ) OuF Output current

Output current

Houfk Output voltage

Output voltage

304 Fr 5 Torque calculated value

%

Motor output torque in % (Calculated value)

305 FrEF | Setfrequency

Hz

Frequency specified by frequency command

306 oF Rotation direction

N/A

Displays the current rotation direction
f: forward, r: reverse, - - - - - : stop

=509 S5FAE | | Running status

N/A

Indicates the running status. Refer to “
Displaying running status (7.4 and
running status 2 (J_ ' J)” on the next page
for details.

405 Y Motor rotation speed

r/min

(Output frequency Hz)

Display value =120 x (No. of motor poles)

! 554 | Load shaft speed

r/min

Display value =
Function code E50

(Output frequency Hz) x Function code E39

==
2

PID process command

i
]

=
=3
[}

N/A

Virtual physical value (e.g., temperature or
pressure) of the object to be controlled,
which is converted from the PID command
value using function code J106 and J107
data (PID display Maximum scale/ minimum
scale)

Display value = (PID command value (%)) /
100 * (Max. scale - Min. scale) + Min. scale

If PID control is disabled, “---- - ” appears.

PID feedback amount

——
2

N/A

Virtual physical value (e.g., temperature or
pressure) of the object to be controlled,
which is converted from the PID feedback
amount using function codeJ106 and J107
data (PID display Maximum scale/ minimum
scale)

Display value = (PID feedback value (%)) /
100 * (Max. scale - Min. scale) + Min. scale

If PID control is disabled, “- - - - - " appears.

Torque limit value A

[N

)
l‘l~
~=
i
=)

%

Driving torque limit value A (based on motor
rated torque)

Torque limit value B

.

'

g
-
it
iy

%

Braking torque limit value B (based on motor
rated torque)
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3.4 Programming Mode

Table 3.4-2 “Drive Monitoring” display items (cont.)

M?\lr;ltor Symbol Item Unit Description
When this setting is 100%, the LED monitor
shows 1.00 time of the value to be

3.4 rAF o | Ratio setting % displayed.

If no ratio setting is selected, “- - - - - ”
appears.

- - - Function code E50

315 L onf Feed speed m/min

35 [y p i (Output frequency Hz) x Function code E39

- - - - . . The constant surface speed control winding

2 c I

1. 15 L5 Peripheral speed m/min speed is displayed.

5.1 I Stop target position N/A

515 = Current position N/A

—— - Refer to Chapter 5 “5.3.9 [ 5 ] Position

3.1 gF Position deviation N/A control.”

oy o Position control status

320 | PoShid | oo N/A
Displays the PID output value. (100% at

J.c i PID output value % maximum frequency)

If PID control is disabled, “- - - - - ” appears.

J.cc FLUF Flux command value % Magnetic flux command value.

Refer to *

J.c03 | S5EAEC | Running status 2 N/A | Displaying running status (7_ {}7) and
running status 2 (_ ' J)” for details.
Temperature detected with NTC thermistor

o built in to the motor (VG motor)

4. 24 AErc Motor temperature °C ., ) .
fom--- appears if no NTC thermistor
connection has been set.

Master-follower operation Displays the current angle deviation. Refer

425 54-4 . P deg to Chapter 5 “5.3.9 [ 2 ] Master-follower

deviation N
operation.

- - - Displays the frequency detected by the PG

2 20 or _Ccoo

A-td Fu-fb | PG feedback value Hz in Hz regardless of the control method.

FEE Lrah Torque bias command o Displays the selected torque bias command
value.

Displays momentary detected loads.

3.349 | dt-Ld | Load detection monitor Refer to Chapter 5 “5.3.9 d codes (Applied

functions 2) [ 4 ] Hoist function” for details.
A Constan_t surface spee_d . Displays the [Motor setting speed x winding

3.5 L - | control line speed setting m/min . ;
diameter ratio].

value

T ___ | Constant surface speed m/min Displays the [Motor output speed x winding

- LU control line speed output diameter ratio].

2 en o__cc | Command (master) side kpls Displays the pulse rate input to the PG AB-

J-Ju ForLi 1 AB-phase pulse rate phase used as the command (master) side.

- - - | Command (master) side Z- Displays the pulse rate input to the PG Z-

.51 LorCr p/s

- - - phase pulse rate phase used as the command (master) side.

R Yy Feedback (follower) side kpls Displays the pulse rate input to the PG AB-

- P70 | AB-phase pulse rate phase used as the feedback (follower) side.

4+ - Feedback (follower) side Displays the pulse rate input to the PG Z-

J.53 L'-Fh p/s -

il - - Z-phase pulse rate phase used as the feedback (follower) side.
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3.4 Programming Mode

m Displaying running status (3. {/'7) and running status 2 (3. 3J)

To display the running status and running status 2 in hexadecimal format, each state has been assigned to bits 0
to 15 as listed in Table 3.4-3 and Table 3.4-4 respectively. Table 3.4-5 shows the relationship between each of the
status assignments and the LED monitor display.

Table 3.4-6 shows the conversion table from binary to hexadecimal.

Table 3.4-3 Running status (3. {'7) bit assignment

Bit | Symbol Content Bit | Symbol Content

15 BUSY ! .when' function code data is 7 VL “1” under voltage limiting control.
being written.

14 Always “0.” 6 TL “1” under torque limiting control.

WR “1” when the DC link bus voltage is
13 Always 0. 5 NUV higher than the under voltage level.

“1” when communication is
enabled (when ready for run and

12 RL . 4 BRK | “1” during braking.
frequency commands via
communications link).
11 ALM | “1” when an alarm has occurred. 3 INT 1" when the inverter output is shut
down.
10 DEC | “1” during deceleration. 2 EXT | “1” during DC braking.
9 ACC | “1” during acceleration. 1 REV 1 dqrmg running in the reverse
direction.
8 IL “1” under current limiting control. 0 FWD 1" during running in the forward

direction.
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3.4 Programming Mode

Table 3.4-4 Running status 2 (7. ' ) bit assignment
Bit | Symbol Content Bit | Symbol Content
Speed limiting (under torque
15 7 -
control)
14 Drive motor type 6 3 (Not used)
- 0000: induction motor Motor selection
13 1000: synchronous motor 5 00: Motor 1
- 01: Motor 2
10: Motor 3
12 4 11: Motor 4
11 3 Control method
10 2 0000: V/f control without slip
compensation inactive
9 1 0001: Dynamic torque vector
control
0010: V/f control with slip
compensation active
0011: V/f control with sensor
- (Not used) - 0100: Dynamic torque vector
control with sensor
8 0 0101: Sensorless vector control
0110: Vector control for IM with
sensor
1010: Torque control (sensorless
vector control)
1011: Torque control (vector
control with sensor)
Table 3.4-5 Running status display example
LED No. LED 4 LED 3 LED 2 LED 1
Bit 15 |14 |13 |12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
Symbol BUSY| WR RL ALM|DEC|ACC| IL | VL | TL |[NUV|BRK| INT | EXT|REV |FWD
Binary 1 0 0 0 0 0 1 1 0 0 1 0 0 0 0 1
> Q g 8 =
o 'g -8
25 8gs
O3 x¢E
Q5
T

Table 3.4-6 Running status display example
(Synchronous motor assigned to motor 4, motor running under vector control with sensor)

LED No. LED 4 LED 3 LED 2 LED 1
Bit 1514131211 |10] 9|8 |7 |6 |5 ]|4]|3]2]1]o0
Symbol - - - - - -
Binary | 1 | 0|0 |0 | O0|O0|O0|O0O|O0O|O0O|1][1]0]1]1]o0
[=ffa)
> Q § W = LED5 LED4 LED3 LED2 LED1
28802 = MO
N gl 206 b
o3 XTE l . L’I
T o
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3.4 Programming Mode

m Hexadecimal expression

A 4-bit binary number can be expressed in hexadecimal format (hexadecimal digit). The Table 3.4-7 below shows
the correspondence between the two notations.

Q

Table 3.4-7 Binary and hexadecimal conversion é

L

Binary Hexadecimal Binary Hexadecimal E

ololo]|o Iy 11000 [ -

]

0O|0|0|1 / 110]0(1 g Z

- N n

o010 Z 110110 H )

z

olo|1]1 3 11011 h ©)

<

0o|1]0/|0 4 1111010 C o

w

0l1]0/[1 5 111]0]1 g o)
o110 5 1111110 E
o111 7 1111111 F

™
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3.44 Checking I/O signal status “I/O Checking: Y. ,_g”

Using menu number 4 “I/O Checking: 4. /_ 3" displays the 1/O status of external signals including digital and analog
I/O signals without using a measuring instrument. External signals that can be displayed are digital input/output
signals and analog input/output signals.

Table 3.4-8 shows “l/O Checking” items, and Fig. 3.4-2 below shows “l/O Checking” menu transition.
The monitor number and symbol are displayed alternately every 1 second.

Programming mode
Operation (1)

TEE Ll ¢ 1l Terminal [12] input
ET:‘ E voltage (V)
|,_, _-,I_, ] —>III| Terminal [FM2] output
-] I. 7] voltage (V)

©

[ F : I/0 check item list I/O data
: F Y '
Operation (2) @l T ©) orcration (3) Operation (4)
: : ) () | eereeresreereeresscesesseesceeeean .
: m H —_— LED segment '
A . T.UU | ON/OFF displa :
! T play '
b e ' % ! , (input/output) :
Operation (5) lET Operation (5) B Hexadecimal display :
@ : @ : (input) :
: = Hexadecimal display :
' (output) :
i_ic e
L
-

Fig. 3.4-2 “I/O Checking” menu transition



3.4 Programming Mode

Basic key operation

Operation (1
Operation (2)

)
Operation (3)
Operation (4)

Operation (5)

Turn the inverter ON. It automatically enters Running mode in which you press the key to switch
to Programming mode. The function selection menu appears.

Use the @ and @ keys to select “I/O Checking” (4. /_ 7).
Press the key to skip in menu number units.

Press the % key to proceed to a list of I/O checking items (e.g., 5_ {J{] ).

Use the @ and @ keys to display the desired 1/0 checking item, then press the key.

Press the key to skip the to the 1/0 checking item +10. When the end is reached, the display
returns to the beginning of the same function code group.

The corresponding I/O checking data appears. For the item 5 _ {J{f or 4 _{] ], using the @ and @
keys switches the display method between the segment display (for external signal information in
Table 3.4-9) and hexadecimal display (for I/O signal status in Table 3.4-10).

Press the key to return to the list of /O checking items. Press the key again to return to the
menu.
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3.4 Programming Mode

Table 3.4-8 “I/O Checking” items

M?\jr;)ltor Symbol ltem Unit Description
I o /O signals on the control Dlsp!ays the ON/OI:F'state .of the digital 1/0
4 00 do.C - . - terminals. Refer to “Displaying control 1/O
circuit terminals : . » .
signal terminals” on the next page for details.
Displays the ON/OFF state of the digital 1/0
terminals that received a command via RS-485
I/O signals on the control or field bus option.
g0 d ol circuit terminals under - Refer to “Displaying control I/O signal
communications control terminals” and “Displaying control I/O signal
terminals under communications control” from
the next page onward for the display content.
O M Va Input voltage on terminal Vv Displays the input voltage (with sign) on
-k 2] terminal [12] in volts (V). (with sign)
O oA - Input current on terminal Displays the input current on terminal [C1] (C1
1.ud Ciman | [C1] mA function) in milliamperes (mA)
(C1 function) ’
O Mo cr 1 | Terminal [FM1] output Vv Displays the output voltage for terminal [FM1]
T-H PHLU ) voltage in volts (V). (with sign)
0 e ~nrno o | Output voltage on terminal Vv Displays the output voltage for terminal [FMP]
LU PR EMP) in volts (V).
u A -mnm o | Output frequency on ols Displays the output pulse rate per unit of time
-uu P terminal [FMP] on terminal [FMP] in (p/s).
g Mn 0. Input voltage on terminal Vv Displays the input voltage (with sign) on
Tou e 2] terminal [V2] in volts (V).
g Mo Y Output current on terminal mA Displays the output current on terminal [FM1]
T-uo P IEMA in milliamperes (mA).
g Mo cro Output current on terminal mA Displays the output current on terminal [FM2]
-t PHET T IFM2] in milliamperes (mA).
Displays the ON/OFF state of the digital
Option control circuit mput/output terminals for the digital interface
oooan | oo g i card (option).
Y g yo.0f | terminal - . . . .
L Refer to “Displaying control I/O signal terminals
(1/0) . o "
on optional digital interface cards” on page 3-
30 for the display content.
Y ans e | Terminal [X6] and [X7] pulse ) Displays the number of pulse train signal
T- UL L input monitor pulses input to terminals [X6] and [X7].
g 1a ac ro 1 | PT detected temperature oc Displays the PT option Ch.1 temperature in
1. 137 oL o
(Ch.1) (°C).
g g o ro o | PT detected temperature °C Displays the PT option Ch.2 temperature in
1. 17 roLnL (Ch2) (OC)
PG pulse rate .
. . Displays the AB-phase pulse rate (kp/s) at the
o oc or oo _
143 | Fif 7 | (AB-phase signals fromthe | kpls | 1" wa X8 terminal) side PG.
reference PG)
PG pulse rate .
i o . Displays the Z-phase pulse rate (p/s) at the
[} c or ) _
i.ib | Pl i) (Z-phase signal from the PIS | ch1 (X2 terminal) side PG.
reference PG)
PG pulse rate .
. o ) Displays the AB-phase pulse rate (kp/s) at the
(X " oar oo -
i.0% | FLfc | (AB-phasesignals fromthe | kp/s | 15 va vB terminals) side PG.
slave PG)
PG pulse rate .
i, o . Displays the Z-phase pulse rate (p/s) at the
[} (¥ or ) _
i | Fhu'c | (-phase signalfrom the PIs | ch2 (YZ terminal) side PG.
slave PG)
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3.4 Programming Mode

Monitor
No.

ltem

Unit

Description

Input voltage on terminal
(32]

Displays the input voltage on terminal [32] on
the analog interface card (AlO option) in volts
(V).

Input current on terminal
[C2]

mA

Displays the input current on terminal [C2] on
the analog interface card (AlO option) in
milliamperes (mA).

)
]

=
=

Output voltage on terminal
[AQ]

Displays the output voltage on terminal [AO] on
the analog interface card (AlO option) in volts
(V).

N
'
L
[N

Output current on terminal
[CS]

mA

Displays the output current on terminal [CS] on
the analog interface card (AlO option) in
milliamperes (mA).

=
'

~y
[y

Customizable logic timer
monitor

Monitors the timer or counter value in the
customizable logic specified by U91.

~I.

[}
iy
[N

Terminal [C1] (V3 function)
input voltage

Displays the input voltage for terminal [C1] (V3
function) in volts (V). (with sign)

\
[}
i

Terminal [FM2] output
voltage

Displays the output voltage for terminal [FM2]
in volts (V). (with sign)

Option terminal [CS2] output
current

mA

Displays the output current (mA) for terminal
[CS2] on the analog interface card (option).

PTC/NTC terminal input
voltage

Displays the input voltage for terminal [V2]
(PTC/NTC function) in volts (V).
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m Displaying control I/O signal terminals

The status of control 1/0 signal terminals can be displayed in two ways: with ON/OFF of each LED segment and in
hexadecimal.

o Displaying the 1/O signal status with ON/OFF of each LED segment

As shown in Table 3.4-9 below and the figure below, each of segments “a” to “dp” on LED1 and LED2 light up when
the corresponding digital input terminal circuit ((FWD], [REV], [X1] to [X9], [EN1] and [ENZ2]) is closed (ON); it goes
OFF when it is open (OFF). Segments “a” to “e” on LED3 light up when the circuit between output terminal [Y1] to
[Y4] and terminal [CMY], and between [Y5A] and [Y5C] is closed, respectively; it goes OFF when the circuit is open.
Segment “a” on LED4 is for terminals [30A/B/C]. This segment lights up when [30C] is short-circuited with [30A],

and goes OFF when the circuit is open.

< Tip If all terminal signals are OFF (open), segment “g” on all segments (LED1 to LED5) will light up
e (22T ).

Table 3.4-9 Display of I/O signal status with ON/OFF of each LED segment

Segment LED4 LED 3 LED 2 LED 1
LED5 LED4 LED3 LED2 LED1

a [30A/B/C] [Y1-CMY] [X7] [FWD]

C OO0 b - [Y2-CMY] [X8] [REV]

0.0.0.0.00. ; - 3OMY] ] 1]

a d - [Y4-CMY] [ENA] [X2]

f ’g-' b e - [Y5A-Y5C] [EN2] [X3]

e’ f - - (XF) * [X4]

L.’ o o g - - XR)* (x5}

dp - - (RST) * [X6]

—: No corresponding control circuit terminal exists.

* (XF), (XR), and (RST) are assigned for communications control. Refer to “Displaying control I/O signal terminals
under communications control” on the next page.

® Displaying I/O signal status in hexadecimal notation

Each I/O terminal is assigned to 16-digit binary bit 0 to bit 15. Unassigned bits are interpreted as “0.” Allocated bit
data is displayed on the LED monitor as four hexadecimal digits ({J to F).

On the FRENIC-MEGA, digital input terminals [FWD] and [REV] are assigned to bits 0 and 1, respectively, and
terminals [X1] to [X9] are assigned to bits 2 to 6. The bit is set to “1” when the corresponding input terminal is short-
circuited (ON), and it is set to “0” when the terminal is open (OFF). For example, when [FWD] and [X1] are ON

Digital output terminals [Y1] to [Y4] are assigned to bits 0 to 3. Each bit is set to “1” when the circuit between [Y1]
to [Y4] and [CMY] is short-circuited (ON), and “0” when it is open (OFF). The status of contact output terminals
[30A/B/C] and [Y5A/C] is assigned to bits 8 and 9. It is set to “1” when the circuit between [30A] and [30C] is closed,
and “0” when the circuit between [30A] and [30C] is open. For example, if [Y1] is ON, [Y2] is OFF, and the circuit
between [30A] and [30C] is closed, “{j{J i{j /” is displayed on LED5 to LED1.

The terminals assigned to bits 0 to 15 and Display of 1/O signal status in hexadecimal notation (example) are
shown in Table 3.4-10.
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3.4 Programming Mode

Table 3.4-10 Display of I/O signal status in hexadecimal notation (example)

LED No. LED 4 LED 3 LED 2 LED 1
Bit 15 14 13 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Input terminal | (RST) * |(XR) *| (XF) *|EN2|{EN1| X9 | X8 | X7 | X6 | X5 | X4 | X3 | X2 | X1 |[REV|FWD
Output 30A/ Y5A
terminal i i i i i i T IBIC| T ) “le | YA Y3 Y2 Y1
Binary 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
© [ sq4
S| Em . LED5 LED4 LED3 LED2 LED1
S| 832 ENN=N=N
sl sgsf OO nMr
:a:;gg L. L L L. -l

—: No corresponding control circuit terminal exists.

*

(XF), (XR), and (RST) are assigned for communications control. Refer to “Displaying control I/O signal terminals
under communications control” given below.

m Displaying control I/O signal terminals under communications control

Under communications control, input commands (function code S06) sent via RS-485 or other optional
communications can be displayed in two ways: “with ON/OFF of each LED segment” and “in hexadecimal.” The
content to be displayed is basically the same as that for the control I/O signal terminal status display; however, (XF),
(XR), and (RST) are added as inputs. Note that under communications control, the I/O display is in normal logic
(using the original signals not inverted)

L For details about input commands sent through the communications link, refer to the “RS-485 Communication
User's Manual” or the instruction manual of communication-related options as well.

m Displaying control I/O signal terminals on optional digital interface cards

The LED monitor can also show the signal status of the terminals on the optional digital interface cards, same as
the signal status of the control circuit terminals.
The following table lists the assignment of digital 1/0 signals to the LED segments.

Table 3.4-11 Display of I/0O Signal Status with ON/OFF of each LED segment
(Digital interface cards)

Segment LED4 LED 3 LED 2 LED 1
LED5 LED4 LED3 LED2 LEDA a . 01 19 11
- e b ] 02 110 2
o0 Ll 0
0.0.0.0.0. c - 03 111 13
d . 04 112 14
a
f ’_ e i 05 113 15
b
A
J o | f ] 06 114 16
e’ ’c g ] 07 115 7
® dp
-« dp . 08 116 I8
LED No. LED 4 LED 3 LED 2 LED 1
Bt |15 |14 |13 |12 |11 10| 9 | 8|7 6|5 |a|3[2]1]0
put s | s e s |2 {1 (oo s | 7 e | s | e | 3| 12 | 1
terminal
Output -\ 1 | o] | .| - |os|or|os|o5| 04|03 02] 01
terminal
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3.4 Programming Mode

3.4.5 Reading maintenance information “Maintenance Information: 5. HE”

(

Menu number 5 “Maintenance Information: 5. £” contains information necessary for performing maintenance on

the inverter. The menu transition in “Maintenance Information” is same as that in Menu #3 “Drive Monitoring.” (Refer
to Section 3.4.3 .)

The monitor number and symbol are displayed alternately every 1 second.

Basic key operation

(1)  Turn the inverter ON. It automatically enters Running mode in which you press the key to switch to
Programming mode. The function selection menu appears.

(2) Usethe @ and @ keys to display “Maintenance Information” (5.{ ).
Press the key to skip in menu number units.

(3) Press the key to proceed to the list of maintenance items (e.g., 5_ /1))

(4) Usethe @ and @ keys to display the desired maintenance item, then press the key.

The data of the corresponding maintenance item appears.
Press the key to skip to maintenance information +10. When the end is reached, the display returns to
the first maintenance item.

(5) Pressthe key to return to the list of maintenance items. Press the key again to return to the menu.
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Table 3.4-12 “Maintenance Information” display items

MONTO" Symbol ltem Displayed content
Displays the content of the cumulative power-ON time counter
of the inverter.

500 = 0E Cumulative run time | Counter range: 0 to 65,535 hours
When the count exceeds 65,535, the counter will be reset to
“0” and start over again.

- - ) Displays the DC link bus voltage of the inverter main circuit.

5 01 o DC link bus voltage

Unit: V (volts)

Displays the maximum temperature inside the inverter for

Max. temperature every hour.

inside the inverter ] .
Unit: °C (Temperatures below 20 °C are displayed as 20 °C.)

Displays the maximum temperature of the inverter heat sink

Max. temperature of for every hour

V
<
()

1
o
1
-

heat sink ) .
Unit: °C (Temperatures below 20 °C are displayed as 20 °C.)
c AU e Max. effective Displays the maximum current in RMS for every hour.
J-H L output current Unit: A (amperes)

Displays the current capacitance of the DC link bus capacitor
(reservoir capacitor) in %, based on the capacitance when

Capacitance of the shipping as 100%.

51405 {AP | DClink bus Refer to Chapter 7 MAINTENANCE AND INSPECTION for
capacitor details.
Display: %
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Table 3.4-12 “Maintenance Information” display items (cont.)

Monitor
No.

Symbol

ltem

Displayed content

s
L}
[
=
=

Cumulative run
time of electrolytic
capacitors on the
printed circuit
boards

Displays the content of the cumulative run time counter of the

electrolytic capacitors on the printed circuit boards, which is

calculated by multiplying the cumulative run time count by the

coefficient based on the surrounding temperature condition.

Counter range: 0 to 99,990 hours

Display range: (i to 954551/ When the count exceeds 99,990
hours, the counter stops and the LED monitor

remains at 55551

1
1
—
-

-~

Cumulative run
time of cooling fan

Displays the content of the cumulative run time counter of the
cooling fan.

This counter does not work when the cooling fan ON/OFF
control (function code H06) is enabled and the fan stops.

The display method is the same as for 5_ (/5 above.

(M}
1]

[}
[}

=
[
=3

Startup count for
motor 1

Displays the content of the motor 1 startup counter (i.e., the
number of run commands issued).
Counter range: 0 to 65,535 times

n cCCcac
utoo3333

Display range:
When the count exceeds 65,535 times, the counter will be
reset to “0” and start over again.

=
<

Input watt-hour

Displays the input watt-hour for the inverter.

nro aooo

Display range: (.00 {to 9555

Input watt-hour = Displayed value x 100 kWh

To reset the integrated input watt-hour and its data, set
function code E51 to “0.000.” When the input watt-hour
exceeds 999,900 kWh, the counter will be reset to “0.”

1

\
=S
o

-
S
)
~

Input watt-hour
data

Displays the value expressed by “input watt-hour (1.000=100
kWh) x E51

The function code E51 setting range is 0.000 to 9,999.

Unit: None
(Display range: {j
9999.

(Fixed at 9999)

Depending on the value of integrated input watt-hour data, the
decimal point on the LED monitor shifts to show it within the
LED monitors’ resolution.

To reset the integrated input watt-hour data, set function code
E51 to “0.000.”

\
\
-

D]
-
<

Number of RS-485
communications
errors (COM port 1)

Displays the total number of errors that have occurred in RS-
485 communication (COM port 1, connection to keypad) after
the power is turned ON.

Once the count exceeds 9999, the counter will be reset to “0.”

Content of RS-485
communications
error (COM port 1)

Displays the latest error that has occurred in RS-485
communication (COM port 1) in decimal.

For error contents, refer to the “RS-485 Communication User’s
Manual.”

Number of option A
errors

Displays the total number of errors that have occurred in the
option installed in the A-Port.

Once the count exceeds 9999, the counter will be reset to “0.”

Inverter ROM
version

Displays the inverter's ROM version as a 4-digit code.
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Table 3.4-12 “Maintenance Information” display items (cont.)

M;)\jr;)ltor Symbol Item Displayed content
5. 16 HEYPA Keypad ROM Displays the keypad ROM version as a 4-digit code.
version
Displays the total number of errors that have occurred in RS-
. am | Number of RS-485 | 485 communication (COM port 2, connection to terminal
J- 0 chc.nt | communications block) after the power is turned ON.
errors (COM port 2) )
Once the count exceeds 9999, the counter will be reset to “0.”
Displays the latest error that has occurred in RS-485
Content of RS-485 communication (COM port 2, connection to terminal block) in
S5 8 | ch2Er | communications decimal.
error (COM port 2) | For error contents, refer to the “RS-485 Communication User’s
Manual.”
Displays the version of the optional ROM installed in the A-
- on Ca.n Option ROM Port in 4 digits.
J- 1 BT version 1 If the option has no ROM, “- - - -” appears on the LED
monitor.
Displays the version of the optional ROM installed in the B-
coan AL Option ROM Port in 4 digits.
J-ty HEU 1 version 2 If the option has no ROM, “- - - -” appears on the LED
monitor.
Displays the version of the optional ROM installed in the C-
coag A Option ROM Port in 4 digits.
J-b Bt version 3 If the option has no ROM, “- - - -” appears on the LED
monitor.
Displays the content of the cumulative power-ON time counter
for motor 1.
- aa . mn, | Cumulative run Counter range: 0 to 99,990 hours
J-b- BRI time for motor 1 Display range: {jto 99551
When the count exceeds 99,990 hours, the counter will be
reset to “0” and start over again.
Temperature inside | Displays the current temperature inside the inverter.
5 24 £ -t | theinverter Unit: °C
(real-time value)
c ar .- -klgantp:r:iture of Displays the current temperature of the inverter heat sink.
J.C3 Coroan ! o
(real-time value) Unit: °C
Displays the cumulative time during which a voltage is applied
o ) to the DC link bus capacitor.
R S hroe Lifetime of DC link | \\hen the main power is shut down, the inverter automatically
J.co | CiLAr | bus capacitor measures the discharging time of the DC link bus capacitor
(elapsed hours) and corrects the elapsed time.
The display method is the same as for 5 _ {/f5 above.
o Displays the remaining lifetime of the DC link bus electrolytic
o .| Service life of DC capacitor, which is estimated by subtracting the elapsed time
501 rE AP | link bus capacitor

(remaining time)

from the lifetime (10 years).

The display method is the same as for 5_ [} above.

=3
=3
=

Cumulative run
time for motor 2

Displays the content of the cumulative power-ON time counter
of motor 2.

The display method is the same as for 5_ ' 7 above.
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Table 3.4-12 “Maintenance Information” display items (cont.)

Monitor
No.

Symbol

ltem

Displayed content

L
|
1
—~
1

Cumulative run
time for motor 3

Displays the content of the cumulative power-ON time counter
of motor 3.

The display method is the same as for 5_ ' 7 above.

[}

w

L}
g
=
=3

Cumulative run
time for motor 4

Displays the content of the cumulative power-ON time counter
of motor 4.

The display method is the same as for 5_ ' 7 above.

L
|
1
1
-

Remaining hours
before the next
maintenance 1

Displays the hours remaining before the next maintenance,
which is estimated by subtracting the cumulative run time of
motor 1 from the maintenance interval specified by H78. (This
function applies to motor 1 only.)

Display range:

(] ooQonrn
utoI3I33u0

\
[N

\
[(N)
—

Startup count for
motor 2

Displays the content of the motor 2 startup counter (i.e., the
number of run commands issued).

The display method is the same as for 5 _ {j{ above.

Startup count for
motor 3

Displays the content of the motor 3 startup counter (i.e., the
number of run commands issued).

The display method is the same as for 5_ (/£ above.

Startup count for
motor 4

Displays the content of the motor 4 startup counter (i.e., the
number of run commands issued).

The display method is the same as for 5_ {/f above.

L
|
1
L
|

Remaining startup
times before the
next maintenance 1

Displays the number of startups remaining until the next
maintenance,

which is estimated by subtracting the number of startups from
the preset startup count for maintenance specified by H79.
(This function applies to motor 1 only.)

The display method is the same as for 5_ {J§ above.

L
|
1
-
U

——
<
—

Warning factor
(Latest)

Displays the factor of the latest warning as an alarm code.
For details, refer to Chapter 6 “6.1 Protective Functions.”

)
iy
~—t

Warning factor
(Last)

=
O

Warning factor (2nd
last)

coa0
1

Warning factor (3rd
last)

Displays the factor of the last warning as an alarm code.
For details, refer to Chapter 6 “6.1 Protective Functions”.

(M}
'

[y
T3

Option A error
content

Displays the content of errors that have occurred in the option
installed in the A-Port.

s
'

[y
-

Number of option B
errors

Displays the total number of errors that have occurred in the
option installed in the B-Port.

Once the count exceeds 9999, the counter will be reset to “0.”

s
'

~Z
g

Option B error
content

Displays the content of errors that have occurred in the option
installed in the B-Port.

s
L}

-
g

Number of option C
errors

Displays the total number of errors that have occurred in the
option installed in the C-Port.

Once the count exceeds 9999, the counter will be reset to “0.”

Option C error
content

Displays the content of errors that have occurred in the option
installed in the C-Port.
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Table 3.4-12 “Maintenance Information” display items (cont.)

Monitor
No.

Symbol

ltem

Displayed content

1

|

1
~d

Option A type

Displays the type of option installed in the A-Port.
See Table 3.4-13 for the display content.

]
o
1
L)

Option B type

Displays the type of option installed in the B-Port.
See Table 3.4-13 for the displayed content.

[l
|
1
[l
o

Option C type

Displays the type of option installed in the C-Port.
See Table 3.4-13 for the displayed content.

\

|

]

!

-
3

Maximum
regenerative load
factor value

Displays the maximum value when the 5_ 5 | inverter power
is ON.
The value returns to 0 when the inverter power is turned OFF.

\

|

]

!
-

Regenerative load
factor

Displays the regenerative load factor in 100 s intervals.

The value is calculated and updated every 100 s while the
inverter power is ON.

Maximum braking
resistor operation
frequency value

Displays the maximum value when the 5_ 5 7 inverter power
is ON.
The value returns to 0 when the inverter power is turned OFF.

Braking resistor
operation frequency

Displays the braking resistor operation frequency (time ratio)
in 100 s intervals.

The value is calculated and updated every 100 s while the
inverter power is ON.

Breaking resistor
thermal overload
relay operation
value

Displays the thermal overload relay operation value
percentage at the current time.
A dBH alarm occurs at 100%.

Inverter thermal
overload relay
operation value 1

Displays the thermal overload relay operation value
percentage at the current time.
An OLU alarm occurs at 100%.

\
|
]
\
=
|

Inverter thermal
overload relay
operation value 2

Displays the thermal overload relay operation value
percentage at the current time.
An OLU alarm occurs at 100%.

s

]

[Ny}
3

Inverter thermal
overload relay
operation value 3

Displays the thermal overload relay operation value
percentage at the current time.
An OLU alarm occurs at 100%.

]
o
1
]
=)

IGBT life
expectancy

Estimates the IGBT life expectancy from changes in IGBT
temperature, and displays the remaining times as a
percentage.

Can be displayed/output as warning ;{5 or [ F.
A warning occurs if less than 10%.

Display range: 0 to 100 %
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3.4 Programming Mode

Table 3.4-13 Option type display list

Displayed content

Option type

Not connected

OPC-PG

OPC-PG2

OPC-PMPG2 / OPC-PG22

OPC-DI

OPC-DO

OPC-AIO

OPC-PDP2

OPC-DEV

OPC-COP2

OPC-CCL

OPC-TL

OPC-SX

OPC-ETM
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3.4.6 Reading alarm information “Alarm Information: 5./ ”

Menu number 6 “Alarm Information: f5.f{ ” shows the causes of the past 4 alarms with an alarm code. Further, it is
also possible to display alarm information that indicates the status of the inverter when the alarm occurred. Fig.
3.4-3 lists “ “Alarm Information” menu transition”. The menu transition in “Table 3.4-14” is shown in “Alarm
Information” display content.

Programming mode
Operation (1)

: E ' List of alarm codes Running status info at the time
: : an alarm occurred
operaion ) [T overaicn o |

peration (3) eration (5)
D ltem #  SMIShNGERIOX oytpu requency
= [6.00 Je——[ 5045]

Switching atapprox.
Item # Tsecond ntrvals. Outputf current

Bl

Operation (6)

T | ltem # Switching atapprox. Mgldg)lgoglearm

1-second intervals

e oc
| (605 fe—[ g

Operation (4) @l

-
==

Same as above.

k]

Fig. 3.4-3 “Alarm Information” menu transition

Basic key operation

O CEUCLNGIR Turn the inverter ON. It automatically enters Running mode in which you press the key to switch
to Programming mode. The function selection menu appears.

O LTEUNIIR Use the @ or @ key to display “Alarm Information” (§./1 ).

Press the key to skip in menu number units.

Ol EIEINEIN Press the key to proceed to the list of alarm codes (e.g., /(i /).
In the list of alarm codes, the alarm information for the last 4 alarms is saved as an alarm history.
O CICIUNCIN Each time the @ or @ key is pressed, the last 4 alarms are displayed beginning with the most

« I» o wy wdw o«ldn
) ) .

recent one in the order “ ;.
By pressing the key, the display returns to the latest alarm history.

O LEUCLIGIE Press the key with an alarm code being displayed.
The monitor number (e.g. 5 _ {/{] ) and the inverter status information (e.g. Output frequency) at the
time of the alarm occurrence alternately appear at approx. 1-second intervals. Pressing the @/@
keys displays other monitor numbers (e.g., 5 _ {J /) and the status information (e.g., Output current)
for that alarm code.
By pressing the key at this time, the display can be switched between the monitor number and

symbol.
Press the key to return to the list of alarm codes. Press the key again to return to the menu.
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3.4 Programming Mode

Table 3.4-14 “Alarm Information” display content

Monitor
No.

Symbol

Displayed content

Description

[y}
)

=3
T3

Output frequency

Output frequency before slip compensation when alarm
occurred

i~
O

1

-
3

Output current

Output current when alarm occurred.
Unit: A (amperes)

=
|

1

-
3
-

Output voltage

Output voltage when alarm occurred
Unit: V (volts)

—
pm(

'

-
3
u

Calculated motor
output torque

Calculated motor output torque when alarm occurred

i~
O

1

-
L3

Frequency specified
by frequency
command

Frequency specified by frequency command when alarm
occurred

o
]

-
b}
u

Rotation direction

Displays the current rotation direction when alarm occurred.
f: forward, r: reverse, - - - - - : stop

.\
ju(

\

-
<3
0

[
l‘.‘

Running status

Running status in 4-digit hexadecimal format Refer to “
Displaying running status (7. {j'7) and running status 2
(4_23) in “3.4.3 Monitoring the running status “Drive

Monitoring: 7.5 ” on page 3-23 for details.

oS
)

T3
<3

Cumulative run time

Displays the content of the cumulative power-ON time counter
of the inverter when alarm occurred.

Counter range: 0 to 65,535 hours
Display range:
When the count exceeds 65,535, the counter will be reset to
“0” and start over again.

MNe  CCC OO0
uton3333

(w)
]

-
c
)

2
Qi
(]
I‘.‘

Number of startups

Displays the content of the motor startup counter (i.e., the
number of run commands issued) when alarm occurred.

Counter range: 0 to 65,535 times

Display range: {jto 55535

When the count exceeds 65,535, the counter will be reset to
“0” and start over again.

o
)

<3
(]

DC link bus voltage

Displays the DC link bus voltage of the inverter main circuit.
Unit: V (volts)

o5
1

-
=3

==
<
-~

Temperature inside
the inverter

Displays the temperature of the inverter heat sink when alarm
occurred.

Unit: °C

=
|

\
-

Max. temperature of
heat sink

Displays the temperature of the inverter heat sink when alarm
occurred.

Unit: °C
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Table 3.4-14 “Alarm Information” display content (cont.)

Monitor
No.

Symbol

Displayed content

Description

i~
O

'
-
-

[
O
[
U

Terminal 1/O signal
status (displayed
with ON/OFF of
LED segments)

o
]

-

[}

=
-

Terminal input
signal status
(in hexadecimal)

o
]

-
[y

Terminal output
signal status
(in hexadecimal)

Refer to “Table 3.4-9 Display of I/O signal status with ON/OFF
of each LED segment” and “Table 3.4-10 Display of 1/O signal
status in hexadecimal notation (example)” in “3.4.4 Checking
I/O signal status “I/O Checking: 4. .o ™

o
1
-
[

No. of consecutive
occurrences

Shows how many times the same alarm has occurred
consecutively.

-
=

\
-
=

Multiple alarm 1

Simultaneously occurring alarm code (1)
(* - --"is displayed if no alarm has occurred.)

i~
O

1
-

Multiple alarm 2

Simultaneously occurring alarm code (2)
(* - --"is displayed if no alarm has occurred.)

-
=

\
-
=

=
|
=
——

Terminal 1/O signal
status under
communications
control

(displayed with the
ON/OFF of LED
segments)

-
9

'
-
(.

D
—=

Terminal input
signal status under
communications
control

(in hexadecimal)

on
]

=iy
g

Terminal output
signal status under
communications
control

(in hexadecimal)

Displays the ON/OFF state of the digital I/0 terminals under
RS-485 communications control when alarm occurred.
Refer to “Displaying control I/O signal terminals under
communications control” in “3.4.4 Checking 1/O signal status
“l/O Checking: 4. j_ o " for the display content.

=
|
\

=,

Error sub code

Secondary error code for an alarm.

i~
(U
1
b
b

Running status 2

Displays running status 2 in 5-digit hexadecimal format.
Refer to "Table 3.4-4 Running status 2 (7_ £ 7) bit
assignment" in “3.4.3 Monitoring the running status “Drive
Monitoring: 7.'F * for details.

o

Detected value

Displays the detected speed value when alarm occurred.

=
|
\

=,

Running status 3

Displays running status 3 in 5-digit hexadecimal format.
Refer to “Table 3.4-15 Running Status 3 (5_ ') bit
assignment " below for details.

i~
(U
1
b
L

Multiple alarm sub
code

Secondary error code for a multiple alarm

{( Note:

When the same alarm occurs repeatedly in succession, the alarm information for the first and the most
recent occurrences will be preserved and the information for other occurrences in-between will be

discarded. The number of consecutive occurrences will be preserved as the first alarm information.

3-39

OPERATION USING THE KEYPAD

™
Q
®©

c

®)




3.4 Programming Mode

Table 3.4-15 Running Status 3 (5. £'Y) bit assignment
Bit | Symbol Content Bit | Symbol Content
15 - Always “0.” 7 FAN | “1” when the fan is in operation.
14 ID2 “1” when current 2 is detected. 6 KP 1 when keypad operation being
performed
13 IDL “1” when low current is detected. 5 oL ! w.hen. a.motor overload early
warning is issued.
12 ID “1” when current is detected. 4 IPF 1" during auto—restal"tlng after
momentary power failure.
11 | oLp | ! underoverload prevention 3 | SWM2 | “1” when motor 2 is selected.
control.
10 LIFE .1 when a lifetime early warning is 5 RDY 1” when the inverter is ready to
issued. run.
9 OH ! w.hen. a.heat sink overheat early 1 FDT | “1” when frequency is detected.
warning is issued.
8 TRY | “1” during auto-resetting. 0 FAR 1" when a frequency arrival signal

is issued.
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3.4 Programming Mode

3.4.7 Copying data “Data Copying:

Data copying is used when reading function code data from the inverter and saving it in the TP-E2 keypad or in the
multifunction keypad (TP-A2SW), when writing function code data to another inverter, or when comparing function
code data saved to the keypad with function code data set in the inverter.

In addition, using menu number 7 allows you to store the running status information in the keypad, detach the
keypad from the inverter, connect it to a PC running FRENIC Loader at an office or off-site place, and check the
inverter running status without removing the inverter itself.

To store the inverter running status information in the keypad, use “Read data” (r £ fd) or “Read inverter running
information” ({ H£ () function. For details on how to connect the keypad to a PC and check the inverter running

status information stored in the keypad, refer to the FRENIC Loader Instruction Manual.

Table 3.4-4 below shows the menu transition in menu number 7 “Data Copying.” The TP-E2 keypad can store
function code data for a single inverter.

'Programming mode
Operation (1)

2 : List of copying functions Data copying status
operaion (2 (INNOR
: Operation (3)
E oo} : Ll_Tl
: A ' T rEna] End of read
) s
oprain NN
[ ory] £oPy End
v “——— Fnd of write -
) R |ncdompatible Write error or
coae
ollio gz
- e
|_ UEr A End of frd
ey e Verification
) l‘j — E;’ g:\ifor Varification
error
oo Fog]Faaisin
- verification error
< Erase data
oo
|_ rOcr
L End of read
X
Nl 123
“ .- - shows "Blinking".
Table 3.4-4 *“Data Copying” status transition
If“Crr” or“g i F” appears, refer to “m If unable to copy”.
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3.4 Programming Mode

Basic key operation

Turn the inverter ON. It automatically enters Running mode in which you press the key to switch
to Programming mode. The function selection menu appears.

Use the (») and () keys to display “Data Copying” ('7.£ F'4).
Press the key to skip in menu number units.

Press the key to proceed to the list of data copying functions (e.g., “r £ f3").

Use the @ and @ keys to select the desired function, then press the key to execute the

selected function.

(e.g., “r £ A" will blink.)

When the selected function has been completed, “£ 775” appears. Press the key to return to the
list of data copying functions. Press the key again to return to the menu.

Details on each of the data copy functions using the TP-E2 keypad are shown below.

Table 3.4-16 List of data copying functions

. LED Function Description
indication

r£Hd | Read data Reads the function code data out of the inverter memory and stores it in the

keypad memory.

Also reads out inverter’s current running status information which can be
checked by FRENIC Loader, such as information of I/O, system, alarm, and
running status.

Pressing the key during a read operation (when “i 7" is blinking)
immediately aborts the operation and displays " " (blinking).

By canceling, all data stored in the keypad memory is cleared.

fofY | Write data Writes data stored in the keypad memory into the inverter memory.

If you press the key during a write operation (when “{ 5 /'Y is blinking), the
write operation that is under way will be forcibly aborted and “f - =" will appear
(blinking).

Inverter function code data prior to forcibly aborting will be incompletely
changed. Do not run the inverter in this condition.

Instead, perform initialization or rewrite the entire data.

If unable to copy, refer to “Reading maintenance information “Maintenance
Information: 5. HF ” on page 3-31.

When copying is finished, the operation will be automatically verified.

Displays the function code that was not been copied when copying in case that
the voltage and capacity are different.

UEr | Verify data Verifies (compares) the data stored in the keypad memory with that in the

inverter's memory.

If any mismatch is detected, the verify operation will be aborted, with the function

code that differs displayed blinking.

Pressing the key again resumes verification from the next function code.

Pressing the key during a verify operation (when “{/F ~ ,” is blinking)

immediately aborts the operation and displays “f - ~” (blinking).

“F r r” appears blinking also when the keypad does not contain any valid data.
EFrH5F | Erase data Clears all data stored in the keypad memory.

This does not impact inverter function code data.

CHELD | Read inverter Reads out inverter’s current running status information that can be checked by
running FRENIC Loader, such as information of I/O, system, alarm, and running status,
information excluding function code data.

Use this command when the function code data saved in the keypad should not
be overwritten and it is necessary to keep the previous data.

Pressing the key during a read operation ({ £ blinking) immediately
aborts the operation and displays “f - ~” (blinking).
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Table 3.4-17 List of data copying functions (cont.)

in dli_cl;Ea?ion Function Description
Frol | Enable Data Enables the protection of data stored in the keypad memory.
protection Data cannot be read or erased from the keypad.
Data writing, verification, and inverter operating information reading are possible.
Upon pressing the . key the inverter immediately displays “f
< Tip If “C " is blinking, press the key to cancel.

If “,,’ (F F” is blinking, it is possible to continue by pressing the key, but expanded function code data
is not changed.

m Data protection

You can protect data saved in the keypad from unexpected modifications. By enabling the data protect function,

~£fHg” and “F - 75E7 in the data copy function list change to “F~ 5/ ”, and data reading and keypad data erasure

from the inverter are prohibited.
To enable or disable the data protection, follow the next steps.

(1)  Select the “Data Copying” (].{ F'4) on the function selection menu in Programming mode.
(2) When “Data Copying” (].{ F'4) is displayed, holding the . key down for at least 5 seconds alternates data
protection status between enabled or disabled.
@ For switching the data protection status, be sure to hold the ' key down for at least 5 seconds. Once
the key is released within 5 seconds, press the . key to go back to the ‘][ F'4 display and perform the
keying operation again.

o Enabling the disabled data protection
Hold key down
for at least 5 seconds.
(Displayed item

- > changes.)

co o r
rCcog = rrol

When “Data Copying” (].{ ) |splayed holding down the . key for at least 5 seconds shows *
seconds and then swﬂches “Prgl”, enabling data protection.

I for 5

I

\I
(

¢ Disabling the enabled data protection
Hold () key down
for at least 5 seconds. (Displayed item

- > changes.)
[} ~ [y

rrol 2 roag

When “Data Copying” (.f F ’-,) is displayed, holding down the . key for at least 5 seconds shows “ 5/ ” for 5
seconds and then switches to “~ £ 77", disabling data protection.
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3.4 Programming Mode

The following are restrictions and special notes concerning “Data Copying.”

If unable to copy

Check whether the “£ " or “d ,F F” display is blinking.

(1)

(2)

When the “£ " display is blinking (write error), the following causes are conceivable.

No data has been saved to the keypad memory. (If data has not been read even once since the product was
shipped, or was canceled while data was being read)

There is a problem with the data saved to the keypad memory.

The inverter model is different.

Data was written while the inverter was running.

Inverter data is protected (function code F00 = 1).

The permit editing command WE-KP is OFF.

Data reading was attempted when data protection was enabled.

When the “d , F” display is blinking, the following cause is conceivable.
If the inverter type is the same:

When writing data from a new ROM version to an inverter with an old ROM version, “f ,f ” appears if there
is no data compatibility. (This error does not occur if writing data from an old ROM version to an inverter with
a new ROM version.) Copying can be continued by pressing the key. In this case, data is not copied to
added function codes by upgrading, but compatibility is retained and data is copied to existing function codes.

- If the inverter type differs for special specification products, etc.
Data with no compatibility will be copied, and therefore data copying should not be performed.
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3.4.8 Setting “Favorites” function code data “Favorites: J.F n{”

Menu number 0 “Favorites” in Programming mode allows you to display only those function codes in “Favorites”,
and make changes to function code data. There is no limit to the number of function code data items that can be
registered.

Registering and deleting “Favorites”

By pressing the ® and keys simultaneously while the number of the function code to be registered in

“Favorites” is displayed in menu number 1 “Data Setting”, the function code data is registered in “Favorites”.
The following example describes the procedure for registering and deleting FO1 frequency setting 1 in “Favorites”.
By pressing the and keys simultaneously while  [J | is displayed, the bar at the top indicating that data

has been registered is displayed on the left of the function code. Performing the same operation again deletes the
registered data from “Favorites”, and the top bar disappears.

Top bar on left of function code
lights up when registered in
“Favorites”

PRG MODE |
t/min m/min
A kW

PRG MODE |
EYPAD rfmin [~ mimin
coNTRL M Hz A kW

&+®

®+&

O

Fig. 3.4-5 Registering and displaying favorites

By copying data with the keypad, function codes registered in favorites can also be copied.

By writing “13” for HO3, all registered function codes can be deleted.
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3.5 Alarm Mode

3.5 Alarm Mode

If an abnormal condition arises, the protective function is invoked and issues an alarm, then the inverter
automatically enters Alarm mode. At the same time, an alarm code appears on the LED monitor.

3.5.1 Releasing the alarm and switching to running mode

Remove the cause of the alarm and press the key to release the alarm and return to Running mode. The alarm
can be removed using the key only when the alarm code is displayed.

3.5.2 Displaying the alarm history

It is possible to display the most recent 3 alarm codes in addition to the one currently displayed. Previous alarm
codes can be displayed by pressing the @/@ key while the current alarm code is displayed.

3.5.3 Displaying the status of inverter at the time of alarm

When the alarm code is displayed, you may check various running status information when the alarm occurred
(output frequency and output current, etc.) by pressing the key. The monitor item number and data for each
running status information will be displayed alternately.

Further, you can view various information items on the running status of the inverter using the @/@ key. The
information displayed is the same as for menu number 6 “Alarm Information” in Programming mode. Refer to Table
[y ”

3.4-14 in “3.4.6 Reading alarm information “Alarm Information: 5 /71,
Pressing the key while the running status information is displayed returns to the alarm code display.

-CNDt& When the running status information is displayed after removal of the alarm cause, pressing the key
h twice returns to the alarm code display and releases the inverter from the alarm state. This means that
the motor starts running if a run command has been received by this time.

3.5.4 Switching to programming mode

You can also switch to Programming mode by pressing " + keys” simultaneously with the alarm displayed,
and modify the function code data.
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3.6 USB Port

There is a USB cable connection port (miniB) on the front of the keypad. To connect the USB cable, open the
connection port cover and connect the cable as shown below.

USB connection port cover

OPERATION USING THE KEYPAD

Connect the inverter directly to a PC with the USB cable. FRENIC Loader allows the user to edit, check, and manage
inverter function codes, and perform remote operations such as monitoring data while the inverter is running, and
starting and stopping the inverter. The running status and alarms, etc. can also be monitored.

™
Q
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c
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[ Refer to the “FRENIC Loader Instruction Manual” for details on how to use FRENIC Loader.

Furthermore, the keypad can be temporarily used as memory media. Write the inverter running status to the keypad,
disconnect the keypad, and then connect it to a PC with the USB cable at a location other than the workplace such
as an office. Function code data and the inverter running status read can be edited, set, and checked with FRENIC
Loader.

[ Refer to section “3.4.8 Copying data” for details on saving data
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____________________________________________________________________________|] Chapter 4

TEST RUN PROCEDURE

This chapter describes basic settings required for making a test run.
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4.1 Test Run Procedure Flowchart

4.1 Test Run Procedure Flowchart

Make a test run of the motor using the flowchart given below.

This chapter describes the test run procedure with motor 1 dedicated function codes that are marked with an
asterisk (*).

@ When motor 2 to 4 is used, it is necessary to convert to the corresponding function codes.

These function codes are marked with “*.”

| For the function codes to be converted, see Chapter 5 “FUNCTION CODES.”

Standard flow Flow for replacement from conventional models

Start Start

Mounting, installation, wiring,
switch settings

Mounting, installation, wiring,

switch settings (See Chapter 2.)

(See Chapter 2.)

TEST RUN PROCEDURE

Check prior to power ON (See Section 4.2 .)

Check prior to power ON

(See Section 4.2 .)

<

Q
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Power ON and check

Power ON and check after power ON

(See Section 4.3 .)
after power ON

(See Section 4.3 .)

Destination setting

(See Section 4.4 .)

Switching of applicable motor rank
(F80 (HHD, HND)

(See Section 4.5 .)

Function code setting when

switching from conventional model Jll (See Section4.9..)

Motor control method selection

(See Section 4.6 .)

Run check (See Section 4.10 .)
Run check (See Section 4.10 .)

Frequency command selection

(See Section 4.11 .)

End
(perform full operation)

Run command selection (See Section 4.12 .)

End
(perform full operation)

Fig. 4.1-1 Test run procedure
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4.2 Checking Prior to Powering On

4.2 Checking Prior to Powering On

Check the following before powering on the inverter.

(1) Check that the wiring is correct.
Especially check the wiring to the inverter input terminals (L1/R, L2/S, L3/T) and output terminals (U, V, and
W). Also check that the grounding wires are connected to the grounding terminals (&€G) correctly. (See Fig.
4.2-1.)

AWARNINGA

* Never connect power supply wires to the inverter output terminals U, V, and W. Doing so and turning the
power ON breaks the inverter.

» Be sure to connect the grounding wires of the inverter and the motor to the ground electrodes.

Failure to observe this could result in electric shock.

(2) Check the control circuit terminals and main circuit terminals for short circuits or ground faults.
(3) Check for loose terminals, connectors and screws.

(4) Check that the motor is separated from mechanical equipment.

(5)

Make sure that all switches of devices connected to the inverter are turned OFF.
Powering on the inverter with any of those switches being ON may cause an unexpected motor operation.

(6) Check that safety measures are taken against runaway of the equipment, e.g., a defense to prevent people
from access to the equipment.

(7) If using a DC reactor (DCR) (option), is it properly connected to DC reactor terminals P1 and P(+)?

Inverter

9(; L1/R L2/S L3/T P1 P+ DB W G
() S T o W g W 7y W o W 7 (O Y O )

~ ]
Jumper bar
When no DCR used
o~ (M
~ 3~

Inverter

DE=
© <

G Li/R L2/S L3/T P1 PH+) DB

(=
G
(o)

W
2
o)

°)
°)
°)
°)
°)

)

)

o) c
© <

@L C

"~ Jumper bar 7 M
~ When DCR used
~ 3~

Fig. 4.2-1 Connection of main circuit terminals (three-phase power supply)
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4.3 Powering ON and Checking

4.3 Powering ON and Checking

AWARNINGA

» Be sure to attach the surface cover before turning the power on. Do not remove the cover while the power is
ON.

* Do not operate the unit with wet hands.

Failure to observe this could result in electric shock.

Turn the power ON and check the following items. The following is a case when no function code data is changed
from the factory defaults.
(1) Is {J.{J{] (reference frequency 0 Hz) blinking on the LED monitor? (See Fig. 4.3-1.)

If a value of other than {J.{}{] is displayed on the LED monitor, use the (4)/(v) keys to set it to {J.{}

r
.
(2) If the inverter cooling fan rotating?

(FRNO008G2S-2G/FRN0004G2[1-4G or below are not equipped with a cooling fan.)

Fig. 4.3-1 Display of the LED monitor after Power-on

In the case of G2E (type with built-in EMC filter), noise may be produced from the reactor or capacitors
inside the inverter due to distortion in the power supply voltage, but this is not an abnormality.

Note

4-3
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4.4 Destination setting

4.4 Destination setting

For inverter type FRN****G2H-LJG (Global Model), the destination must be set first after the initial power supply.
Without setting the destination, the function code cannot be changed. The inverter cannot be operated either. By
setting the destination, basic function codes such as rated voltage, rated frequency, etc. are initialized to general
values in each region (Table 4.4-1). If the destination value setting is changed after the initial destination setting, it
can be changed with 5.0 F 5 in the program mode menu or function code # /{} i. If the destination is reset by
H.0F5E, all function codes are initialized to the factory defaults. If the destination is set by A /{J /, only the
function codes in Table 4.4-1 are initialized to the values in Table 4.4-1. The destination can be selected from the

regions of Japan, Asia, China, Europe, Americas and Korea.
If the function code set including the destination setting function code (4 /j /) is copied with the data copy function
or the FRENIC loader, manual destination setting is not required.

Set the initial destination as shown below.
(1)  With §.df5E displayed, press key first.
(2) A5 1A (Asian region) is displayed first. For other regions, press @ key or @ key to select the destination.

(3) After selecting the destination, 5fL/f is displayed by pressing key and the destination setting is
mrnr

completed. Then, (.. is displayed.

Table 4.4-1 Initial value for each destination

Destination Asia China |Europe|Americas| EastAsia Japan
LED display AS A | EHn | Eu | ARE- | E5EA UPn
H101:Destination 2 3 5 6 1
F02:Operation method 2 2 0 2 2
F03/A01/b01/r01:Maximum output frequency 1 to 4 60.0Hz 60.0Hz
F04/A02/b02/r02:Base frequency 1 to 4 (200V) 50.0Hz|50.0Hz| 60.0Hz 60.0Hz
50.0Hz 50.0Hz
(400V)

F05/A03/b03/r03:Rated voltage at base frequency 1 to 4
F06/A04/b04/r04:Maximum output voltage 1 to 4
F09/A05/b05/r05:Torque boost 1 to 4
F11/A07/b07/r07:Electronic thermal 1 to 4(Overload

220/415V | 380V | 400V |230/460V| 200/400V 200/400V

Fuji IE3 motor Standard |HP rating| Fuji IE3 motor Standard

value motors value
detection level)
F14:Restart mode after momentary power failure (Mode
) 1 1 0 0 1 1

selection)
F80:Switching between HND and HHD drive modes HHD HHD | HND HND HHD HHD
E31/E36/E54:Frequency detection 1 to 3(Level) 60.0Hz

200V

( ) 50.0Hz|50.0Hz| 60.0Hz 60.0Hz 60.0Hz

50.0Hz

(400V)
E34/E37/E55:0verload early warning/Current detection 1 Fuiji IE3 motor Standard |HP rating| Fuji IE3 motor Standard
to3 value motors value
P02/A16/b16/r16:Motor 1 to 4(Rated capacity) kW ‘ kW ‘ kW HP kW kw

P03/A17/b17/r17: Motor 1 to 4(Rated current)
P06/A20/b20/r20: Motor 1 to 4(No-load current)
P07/A21/b21/r21: Motor 1 to 4(%R1)
P08/A22/b22/r22: Motor 1 to 4(%X)

Fuji IE3 motor Standard |HP rating| Fuji IE3 motor Standard

value motors value
P12/A26/b26/r26: Motor 1 to 4(Rated slip frequency)
P55/A55/b55/r55: Motor 1 to 4(Torque current under vector
control)
P99/A39/b39/r39:Motor 1 to 4 selection 5 5 5 1
H96:STOP key priority/ Start check function 0 0 0 3 0
KO1:Multifunction keypad TP-A2SW(Language selection) 1 6 1 1 1 0
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4.5 Switching the Applicable Motor Rating (HHD/HND Specifications)

4.5 Switching the Applicable Motor Rating (HHD/HND Specifications)

By switching from the factory default HHD specification to the HND specification on three-phase 200V series and
three-phase 400V series inverters, they can be used with a motor reference rated current of one to two ranks
higher. However, the overload capability will drop.

Double key operation (¢ key + ()I(v) keys) is required to change function code F80 data.

Table 4.5-1
F80 Specification L . . Overload
data type Application Continuous current rating level capability
HHD Capable of driving a motor whose 150% for
0 I Heavy load capacity is the same as the inverter 1 min, 200%
specification .
capacity. for3s
1 HND Standard load Capab’lte o drtlw?g ; molforhwlah th 120% for
specification capgu y one to W'O ranks higher than 1 min
the inverter capacity.

[ some models are incompatible with the HND specification depending on the inverter rated voltage and
capacity. Please refer to Chapter 12 “SPECIFICATIONS”.

HHD/HND specification inverters are subject to restrictions on the function code data setting range and internal
processing as listed below.

Table 4.5-2
FL:::)(;tleon Name HHD specification HND specification Remarks
1. | DC braking 1 . . o . . o
rco (Braking level) Setting range: 0 to 100% Setting range: 0 to 80 %
Setting range Setting range
0.75 to 16 kHz 0.75to 16 kHz
(FRNO003G2S-2G to (FRN0032G2S-2G to
FRN0288G2S-2G) FRN0088G2S-2G)
(FRN0O002G2H-4G to (FRNOO18G2M-4G to With the HND

specification, a value out
of the range, if specified,
automatically changes to

FRNO150G2M-4G)
0.75to 10 kHz

FRN0045G2M-4G)
0.75to 10 kHz

(FRN0088G2S-2G/FRN0045
G2M-4G or above)

- | Motor sound (FRN0346G2S-2G to (FRN0115G2S-2G to the maximum value
"ED 1 (carrier frequency) FRN0432G2S-2G) FRN0288G2S-2G) allowable for the HND
(FRNO180G2M-4G to (FRNOOBOG2M-4G to | specification.
FRN1386G2M-4G) FRNO150G2M-4G)
0.75 to 6 kHz
(FRN0346G2S-2G to
FRN0432G2S-2G)
(FRNO180G2M-4G to
FRN1386G2M-4G)
Initial value: 180%
(FRN0075G2S-2G/FRN0038 ,
fyy | Currentlimiter G2M-4G or below) Initial value: 130% vWa?fg iglaenw%:t:gnlzfvght?ﬁe
17 : o
(Level) Initial value: 160%

value on the left.

Current indication
and output

Based on the rated current
level for HHD specification

Based on the rated
current level for HND
specification

Switching between the drive modes does not automatically change the motor rated capacity (P02*) to the one
suitable for the rank-changed motor, so configure the P02* data to match the applied motor rating as required.




4.6 Selecting the Motor Control Method

4.6

L] Refer to “4.7 Performance Comparison for Drive Controls (Summary)” for details on the features of each
control method.

Selecting the Motor Control Method
FRENIC-MEGA supports the following motor control methods.

Table 4.6-1
Fa2 Drive control Drive control Applicable Speed feedback | Speed control Ref.
data motor type
0 VIf control \.Nlth.s“p . Frequency control 481[1]
compensation inactive
1 Dynamic torque vector control No Frequency control
V/f control with slip with slip 48.1[2]
2 compensation active Vi control compensation
3 | V/f control with sensor Induction motor Fljequency control 4.81[3]
Dynamic torque vector control Yes with ASR (Auto
% | with sensor speed regulator) 4.8.1[3]
No
5 | Sensorless vector control (estimated 4.8.1[3]
speed)
Speed control
6 | Vector control with sensor Yes with automatic 4.8.1[4]
Vector control
No speed regulator
15 | Sensorless vector control Synchronous (estimated (ASR) 482[1]
motor speed)
16 | Vector control with sensor Yes 48.2[2]

4.6.1

Under this control, the inverter controls a motor with the voltage and frequency according to the V/f pattern
specified by function codes. This control disables all automatically controlled features such as the slip
compensation, so no unpredictable output fluctuation occurs, enabling stable operation with constant output
frequency.

VIf control without slip compensation (induction motors)

4.6.2 VI/f control with slip compensation (induction motors)

Applying any load to an induction motor causes a rotational slip due to the motor characteristics, decreasing the
motor rotation. The inverter’s slip compensation function first presumes the slip value of the motor based on the
motor torque generated and raises the output frequency to compensate for the decrease in motor rotation. This
prevents the motor from decreasing the rotation due to the slip. That is, this function is effective for improving the
motor speed control accuracy.

The compensation value is specified by combination of function codes P12* (Rated slip frequency), P09* (Slip
compensation gain for driving) and P11* (Slip compensation gain for braking).

Function code H68* enables or disables the slip compensation function according to the motor driving conditions.
Table 4.6-2

Motor driving condition Motor driving frequency zone
H68* data Accel / decel During constant speed | Base frequency or Above the base
below frequency
0 Enable Enable Enable Enable
1 Disable Enable Enable Enable
2 Enable Enable Enable Disable
3 Disable Enable Enable Disable

TEST RUN PROCEDURE
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4.6 Selecting the Motor Control Method

4.6.3 Dynamic torque vector control (induction motors)

To get the maximal torque out of a motor, this control calculates the motor torque matched to the load applied and
uses it to optimize the voltage and current vector output. When the vector control without speed sensor (dynamic
torque vector) is selected, automatically auto torque boost and slip compensation become enabled.

This control is effective for improving the system response to external disturbances such as load fluctuations, and
the motor speed control accuracy. However, this control is open loop V/f control, and like vector control, current
control is not performed. Consequently, there are times when the inverter is unable to respond to sudden load
disturbances, but this control also has beneficial characteristic such as a greater maximum torque than with vector
control.

4.6.4 VI/f control with sensor (induction motors)

Applying any load to an induction motor causes a rotational slip due to the motor characteristics, decreasing the
motor rotation.

Under V/f control with speed sensor, the inverter detects the motor rotation using the encoder mounted on the
motor shaft and compensates for the decrease in slip frequency by the Pl control to match the motor rotation with
the reference speed. This improves the motor speed control accuracy.

4.6.5 Dynamic torque vector control with sensor (induction motors)

The difference from “V/f control with speed sensor” stated above is to calculate the motor torque that matches to
the load applied, and use it to optimize the voltage and current vector output for getting the maximal torque from
the motor. This is effective for improving the system response to external disturbances such as load fluctuations,
and the motor speed control accuracy.

4.6.6 Sensorless vector control (induction motors)

This control estimates the motor speed based on the inverter's output voltage and current, and uses the estimated
speed for speed control. It also decomposes the motor drive current into the exciting and torque current
components, and controls each of those components as vectors. A PG interface card (option) is not required. It is
possible to obtain the desired response by adjusting the control constants (Pl constants) using the speed regulator
(PI controller).

With vector control, a difference (voltage margin) is required between the voltage that the inverter is capable of
outputting and the motor induced voltage to a certain extent in order to control the motor current. Generally
speaking, general-purpose motors are designed for use with commercial power supplies, but due to the need for
this voltage margin, it is necessary to control the current by suppressing the motor terminal voltage. By doing so, it
is not possible to deliver rated torque even when the original motor rated current is flowing. To ensure that the rated
torque is delivered, it is necessary to increase the rated current (the same applies with vector control with speed
sensor).



4.6 Selecting the Motor Control Method

4.6.7 Vector control with sensor (induction motors)

With this control, a PG interface card (option) must be installed. The inverter detects the motor’s rotational position
and speed based on PG feedback signals from the motor PG, and uses them to control speed. It also breaks down
the motor current into its exciting current and torque current components, and controls each of the components as
vectors. It is possible to obtain the desired response by adjusting the control constants (Pl constants) using the
speed regulator (Pl controller). This control enables the speed control with higher accuracy and quicker response
than the vector control without speed sensor.

Slip compensation, dynamic torque vector control, sensorless vector control, and vector control with
sensor used motor constants. the following conditions should be satisfied; otherwise, full control
performance may not be obtained.

Note

» Asingle motor should be controlled per inverter.

* Motor parameters P02*, P03*, and P06* to P13* should be properly configured or auto-tuning (P04*)
should be performed.

« If the capacity of the motor being controlled is smaller than the inverter rated capacity, the current
detection resolution will deteriorate, and control performance will drop. In such cases, a motor and
inverter combination up to one rank lower is recommended.

* The wiring distance between the inverter and motor should be 50 m (164 ft) or less. If it is longer, the
inverter may not control the motor due to leakage current flowing through stray capacitance to the
ground or between wires. Especially, small capacity inverters whose rated current is also small may be
unable to control the motor correctly even if the wiring is less than 50 m (164 ft). In that case, make the
wiring length as short as possible or use a wire with small stray capacitance (e.g., loosely-bundled
cable) to minimize the stray capacitance.
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4.6.8 Sensorless vector control (synchronous motors)

This control estimates the motor speed based on the inverter's output voltage and current, and uses the estimated
speed for speed control. It also decomposes the motor drive current into the exciting and torque current
components, and controls each of those components as vectors. A PG interface card is not required. It is possible
to obtain the desired response by adjusting the control constants (Pl constants) using the speed regulator (PI
controller).



4.6 Selecting the Motor Control Method

4.6.9 Vector control with sensor (synchronous motors)

With this control, a PG interface card must be installed. The inverter detects the motor speed and pole position
based on PG feedback signals from the motor speed/pole position sensors, and uses them to control speed. It also
breaks down the motor current into its exciting current and torque current components, and controls each of the
components as vectors. It is possible to obtain the desired response by adjusting the control constants (Pl
constants) using the speed regulator (Pl controller).

Sensorless vector control offers a wide speed control range, and highly-responsive speed control.
(Use of the inverter in combination with a Fuji Electric standard synchronous motor with sensor is recommended.)

@ Motor constants are used with sensorless vector control and vector control with sensor (synchronous
motors). Consequently, the following conditions should be satisfied; otherwise, full control performance
may not be obtained.

A single motor should be controlled per inverter.

Motor parameters P02*, P03*, P30*, and P60* to P63* should be properly configured or auto-tuning
should be performed.

If the capacity of the motor being controlled is smaller than the inverter rated capacity, the current
detection resolution will deteriorate, and control performance will drop. In such cases, a motor and
inverter combination up to one rank below is recommended.

The wiring distance between the inverter and motor should be 100 m (328.084 ft) or less. If it is longer,
the inverter may not control the motor due to leakage current flowing through stray capacitance to the
ground or between wires. Especially, small capacity inverters whose rated current is also small may be
unable to control the motor correctly even if the wiring is less than 100 m (164 ft). In that case, make
the wiring length as short as possible or use a wire with small stray capacitance (e.g., loosely-bundled
cable) to minimize the stray capacitance.

To use the inverter with the output frequency exceeding 120 Hz, it is recommended that the carrier
frequency (F26) be set to 5 kHz or higher.



4.7 Performance Comparison for Drive Controls (Summary)

4.7 Performance Comparison for Drive Controls (Summary)

Each drive control has advantages and disadvantages. Table 4.7 1 compares the different drive controls, showing
their relative performance in each characteristic. Select the one that shows high performance in the characteristics
that are important in your machine. In rare cases, the performance shown below may not be obtained due to
various conditions including motor characteristics or mechanical rigidity. The final performance should be
determined by adjusting the speed control system or other elements with the inverter being connected to the
machine (load).

If you have any questions, contact your Fuji Electric representative.

TEST RUN PROCEDURE
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4.7 Performance Comparison for Drive Controls (Summary)
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4.8 Configuring Function Codes for Drive Controls

4.8

Configuring Function Codes for Drive Controls

The relation of the motor control method, motor selection and motor parameter setting is shown in Figure 4.8 1. It is
necessary to change the motor parameter setting depending on the driven motor.

Control system

[1] VIf control
(F42* = 0)

PG sensor
related settings

Motor requirements

Motor related
parameter settings

Motor protection
settings

- Fuji standard motors

- Motors of other companies
- Non-standard motors

—>|

Basic settings
Set F03*, F04*, FO5*, F07,

(IPM, SPM)

FO08, F09*, >
[2] VIf control with Set PG-related function - Fuji standard motors P01*, P02*, and P03*.
sensor —| codes d14, d15,d16, |—|- Motors of other companies |—y)
(F42* = 3) and d17. - Non-standard motors
(1) Set P99* (motor 1 selection).
. (2) Set FO3*, F04*, F05*, FO7, FO8,
[3] VIf control with slip Fuji standard motors —>|  PO1* P02* and P03*. >
compensation (F42* = 2), (3) Perform tuning for
© dynamic torque vector sensorless vector control.
'5 control
- * —
o (F42*=1), (1) Set 4 (other) for P99* (motor 1
£ Sensorless vector . selection).
c . - Motors of other companies (2) Set FO3*, F04*, F05*, F07, F08, >
o . - Non-standard motors P01*, P02*, and P03*.
'13 (F42"=5) (3) Perform tuning.
=]
T
=
(1) Set P99* (motor 1 selection).
[4] Dynamic torque (2) Set F03*, F04*, F05*, F07, F08,
y! q_ — Fuji standard motors —> PO01* P02, and P03*. —>
vector control with .
T — Set PG-related function
(F42* = 4) codes d14, d15, d16,
—> and d17.
Vector control
q (1) Set 4 (other) for P99*
with sensor (motor 1 selection).
(F42* = 6) - Motors of other companies (2) Set F03*, F04*, F05*, FO7, FO8,
—>| P01*, P02*, and P03*. >
- Non-standard motors (3) Perform tuning.
(1) Set 21 (GNB2) or 23
(GNP1) for P99* (motor 1
Fuji GNB2, GNP1 series selection).
synchronous motors (2) Set F03*, FO7, F08, PO1*,
(IPM) P02*, P03*, and P30*.
[1] Sensorless
vector control
(F42* = 15)
(1) Set 20 (other PM) for P99*
» (motor 1 selection).
o (2) Set F03*, F04*, F05*, FO7,
) Other synchronous motors F08, P01*, P02*, PO3*,
g (IPM, SPM) P30*, and P90*. ]
o (3) Perform tuning.
=]
o
c
o
S
=
Q
c
“>,' (1) Set 22 (GNF2) for P99*
(motor 1 selection).
Fuji GNF2 series |__,|(2) Set FO3*, FO7, F08, PO1*,
synchronous motors (IPM) P02*, P03*, and P30*.
[2] V.ector control Set PG-related
with sensor A
> function codes
e d14 and d15.
(1) Set 20 (other PM) for P99*
(motor 1 selection).
(2) Set FO3*, F04*, FO5*, F07,
Other synchronous motors F08, PO1*, P02*, P03*, L

P30*, and P90*.
(3) Perform tuning.

Electronic thermal
overload relays

(for motor protection)
Set F10, F11, and F12.
Or specify protection
with a PTC/NTC
thermistor.

Fig.4.8-1
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4.8 Configuring Function Codes for Drive Controls

i

Note

Tip

The factory default is set to induction motor with V/f control (F42* = 0). Accordingly, it will not be possible
to run the motor properly if a synchronous motor is connected.

If running a synchronous motor, it is necessary to change the F42* setting to 15 or 16, and set the motor
constants correctly beforehand.

Refer to “4.6.8 Sensorless vector control (synchronous motors)” for basic settings.

If F42* is changed to synchronous motor (15 or 16), or if synchronous motor is changed to induction
motor, it will be necessary to change other motor parameters such as F04*, F05*, and PO1*.

LD Refer to Chapter 5 “5.3.4 P codes (Motor 1 parameters)” for details.

It is recommended to change to torque control (H18 = 2 or 3) after checking that the operation is normal in
the test run.

The test run seems to be better to be executed under speed control (H18=0) temporarily even if torque
control is required.



4.8 Configuring Function Codes for Drive Controls

4.8.1 Induction motor operation

[1] If running the motor with simple V/f control

Configuring the function codes of motor parameters

If using V/f control (F42* = 0), configure the function codes listed below according to the motor ratings and design
values of the machine. For the motor ratings, check the ratings printed on the motor's nameplate. For design
values of the machine, ask system integrators or machine manufacturers about them.

L For details on how to modify the function code data, see Chapter 3 “3.4.1 Setting up function codes “Data

Setting™.
Table 4.8-1
Function Name Function code data Factory default
code

F {/4* | Base frequency 1 Motor rating

- nr . | Rated voltage at base | (printed on the nameplate of the

I oud frequency 1 motor)
0: Fuji standard motors, 8-series Please refer to Table 4.4-1 Initial
2: Fuji dedicated motors for vector value for each destination
control

ul
]
ul
*

Motor 1 selection

\
[
o

3: Non-standard motors, motors of
other companies

5: Fuji premium efficiency motors

Standard applicable motor
capacity

Motor 1 (Rated
capacity)

I
*

Applicable motor capacity

-
3

Please refer to Table 4.4-1 Initial
value for each destination

~
<3
L]

*

Maximum frequency 1 Machine design ValueS
(Note)  For the test run of the motor,

Foon Acceleration time 1 increase values so that they are longer | FRN0115G2S-2G/FRN0060G2H
- (Note) than your machine design values. -4G or below: 6.00 (s)

c ma Deceleration time 1 If the specified time is short, the FRN0146G2S-2G/FRN0075G2 H

moun (Note) inverter may not run the motor properly. | _4G or above: 20.00 (s)

Changing P02* will automatically change P03*, P06* to P13*, P16* to P20*, P53*, P55*, P56*, and H46,

Note and therefore caution is advised.

If using control functions such as auto torque boost, torque calculation value monitoring, auto energy
saving, torque limiting, anti-regenerative control, auto search, slip compensation, torque vectors, droop
control, and overload stop function, it is necessary to set the appropriate motor constants.

In any of the following cases, the full control performance may not be obtained from the inverter because
the motor parameters differ from the factory defaults, so perform auto-tuning.

- The driven motor is a non-Fuji or a Fuji non-standard one.
- The wiring distance between the inverter and the motor is too long (generally 20 m or more).
- Areactor is installed between the inverter and the motor.

Referto “4.8.1 [5] Induction motor tuning method* if performing tuning.

TEST RUN PROCEDURE
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4.8 Configuring Function Codes for Drive Controls

[2] If running the motor with V/f control with sensor

Configuring the function codes concerning a PG (pulse generator) and PG signals

If using “V/f control with sensor (F42* = 3)”, “Dynamic torque vector control with sensor (F42* = 4)”, or “Vector
control with sensor (F42* = 6)”, it is necessary to set function codes corresponding to the encoder specification.

L Refer to “Chapter 3 “3.4.1 Setting up function codes “Data Setting”” for details on how to change function

code data.
Table 4.8-2
Function Name Function code data Factory default
code
0o f:ﬁgg?ﬁkl;?pm 2: A, B phase 90° phase difference (B phase lead) 2:A, B phase
b format) P 3: A, B phase 90° phase difference (A phase lead) (B phase lead)
Set “Pulse number of the target motor encoder” in
Feedback . . - . .
Ve hexadecimal notation.(Displayed in decimal
g5 encoder pulse . : ; 0400 HEX
count notation on the multi-function keypad)

0400 HEX/1024 P/R

Feedback input
(Pulse scaling Reduction ratio between the motor and the encoder 1

factor 1) Setting is unnecessary if the encoder is directly
Feedback input linked to the motor (factory default = 1).

(Pulse scaling Motor speed = Encoder speed x (d17) / (d16) 1
factor 2)

T
-
o

o
-
-

@ If the rotation direction/speed detection signal from the encoder does not match with the motor rotation

direction, excessive current is applied. In the case of the vector control with speed sensor (F42*=6), the

motor does not reach the set frequency but rotates slowly at the speed equivalent to the slip frequency. In

this case, check that the phase order of motor wires is correct and the encoder wires are correctly
connected and are not broken.

In4_17 to 4_18 of I/O check, the number of feedback pulses per second of AB phase and Z phase can be
checked. In 3_29 of the drive monitor, the frequency [Hz] calculated from the speed detection signal from
the encoder can be checked. These are displayed regardless of the control method if the PG interface
card is mounted and the encoder is wired.

Tip

Fuji regards the CCW as the forward rotation direction viewed from the motor output shaft as shown in Figure 4.8 2.
During rotation in the forward direction, the PG output pulse forms a forward rotation signal (B phase leads by 90
degrees) as shown in Figure 4.7 2, and during rotation in the reverse direction, a reverse rotation signal (A phase
lead s by 90 degrees).

Fgrwa_rd Reverse
rotation signal —————rotation signal —

A phase input

B phase input J ‘ | | | | ‘ _

Fig.4.8-2

@ In the case of using motors which comply with IEC standard, their rotation directions are opposite to that
in Figure 4.7 2.
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4.8 Configuring Function Codes for Drive Controls

Configuring the function codes of motor parameters

If using “V/f control with sensor (F42* = 3)”, it is necessary to set the basic function codes below.

Configure the function codes listed below according to the motor ratings and design values of the machine. For the
motor ratings, check the ratings printed on the motor's nameplate. For design values of the machine, ask system

integrators or machine manufacturers about them.

LI For details on how to modify the function code data, see Chapter 3 “3.4.1 Setting up function codes “Data

Setting™.
(1) Setting motor basic constants

Table 4.8-3

Function

Name
code

Function code data

Factory default

con
J

*

Base frequency 1

- « | Rated voltage at base
/- frequency 1

Motor rating
(printed on the nameplate of the
motor)

)
Iu}
N
*

Motor 1 selection

\
[N
u

0: Fuji standard motors, 8-series

2: Fuji dedicated motors for vector
control

3: Non-standard motors, motors of
other companies

5: Fuji premium efficiency motors

Please refer to Table 4.4-1 Initial
value for each destination

Motor 1 (Rated
capacity)

a oMo
rouc*

Applicable motor capacity

Standard applicable motor
capacity

™

u]
()

*

Maximum frequency 1

-
3

Acceleration time 1
(Note)

\
[
<3

Deceleration time 1
(Note)

|~
C3
o

Machine design values

(Note)  For the test run of the motor,
increase values so that they are longer
than your machine design values.

If the specified time is short, the

inverter may not run the motor properly.

Please refer to Table 4.4-1 Initial
value for each destination

FRNO0115G2S-2G/FRN0060G2H
-4G or below: 6.00 (s)
FRNO0146G2S-2G/FRN0075G2H
-4G or above: 20.00 (s)

(2) Initializing motor constants

After setting the basic motor constants, initialize (HO3 = 2) motor 1 with function code HO3.

Necessary motor constant related function codes are automatically set. Refer to Chapter 5 "5.3.5 H codes (High
performance functions)" for details.

Changing P02* will automatically change P03*, P06* to P13*, P16* to P20, P53*, P55*, P56*, and H46,

Note and therefore caution is advised.

If using control functions such as auto torque boost, torque calculation value monitoring, auto energy
saving, torque limiting, anti-regenerative control, auto search, slip compensation, torque vectors, droop
control, and overload stop function, it is necessary to set the appropriate motor constants.

In any of the following cases, the full control performance may not be obtained from the inverter because
the motor parameters differ from the factory defaults, so perform auto-tuning.

- The driven motor is a non-Fuji or a Fuji non-standard one.
- The wiring distance between the inverter and the motor is too long (generally 20 m (65.6 ft) or more).
- Avreactor is installed between the inverter and the motor.

Refer to “4.8.1 [ 5] Induction motor tuning method* if performing tuning.

TEST RUN PROCEDURE
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4.8 Configuring Function Codes for Drive Controls

[3]

control, or sensorless vector control

Configuring the function codes of motor parameters

If running the motor with V/f control with slip compensation, dynamic torque vector

If using “V/f control with slip compensation (F42* = 2)”, “Dynamic torque vector control (F42* = 17, or “Sensorless
vector control (F42* = 5)", it is necessary to set the basic function codes below.

Configure the function codes listed below according to the motor ratings and design values of the machine. For the
motor ratings, check the ratings printed on the motor's nameplate. For design values of the machine, ask system
integrators or machine manufacturers about them.

LI For details on how to modify the function code data, see Chapter 3 “3.4.1 Setting up function codes “Data

Setting™.

Fuji standard motors

(1) Setting motor basic constants

Table 4.8-4

Function

Name
code

Function code data

Factory default

[ N
I

7 Base frequency 1

.- » | Rated voltage at base
/- frequency 1

Motor rating
(printed on the nameplate of the
motor)

* | Maximum frequency 1

,~
=3
i

Acceleration time 1
(Note)

d
[
<3

Deceleration time 1
(Note)

|~
u]
i

Please refer to Table 4.4-1 Initial
0: Fuji standard motors, 8-series value for each destination
P 99+ | Motor 1 selection 2: Fuji dedicated motors for vector
control
5: Fuji premium efficiency motor
IR Motor.1 (Rated Applicable motor capacity Standgrd applicable motor
capacity) capacity
Please refer to Table 4.4-1 Initial

Machine design values

(Note)  For the test run of the motor,
increase values so that they are longer
than your machine design values.

If the specified time is short, the

inverter may not run the motor properly.

value for each destination

FRN0115G2S-2G/FRN0060G2H
-4G or below: 6.00 (s)
FRNO0146G2S-2G/FRN0075G2H
-4G or above: 20.00 (s)

(2) Initializing motor constants

After setting the basic motor constants, initialize (HO3 = 2) motor 1 with the function code H03.
Necessary motor constant related function codes are automatically set. Refer to Chapter 5 "5.3.5 H codes (High

performance functions)" for details.

Note

and therefore caution is advised.

Changing P02* will automatically change P03*, P06* to P13*, P16* to P20*, P53*, P55%, P56*, and H46,

Even for Fuji standard motors, perform tuning in such cases as when the length of wiring between the
inverter and motor is long (generally 20 m (65.6 ft) or more), or if connecting a reactor between the

inverter and motor.

(3) Performing tuning

Even for Fuji standard motors, be sure to perform tuning if using sensorless vector control.

Perform tuning in accordance with the “4.8.1

[5]

Induction motor tuning method”.



4.8 Configuring Function Codes for Drive Controls

Fuji non-standard motors, motors of other companies

(1) Setting the motor basic constants

Table 4.8-5
Function Name Function code data Factory default
code
F 949+ Motor 1 selection 4: Other motors
F Y ~| Base frequency 1 Motor rated value (printed on motor Please refer to Table 4.4-1  Initial

rating nameplate) value for each destination

Rated voltage at base

]
3
]
*

-
K3
[

frequency 1 If the motor synchronous rotation
speed (min-1) is identified, calculate
o o« | Motor 1 (Rated F04* by the following formula and set | Standard applicable motor
" UL | capacity) it. capacity
o r.| Motor 1 (Rated Synchronous speed

x No. of poles

-
3
[

current) 120

Setting is not necessary if rotation
tuning is possible.

In case of difficult to execute rotation
tuning: Please refer to Table 4.4-1 Initial
Set the value in the motor test report | value for each destination

or the value calculated by the
following formula.

Motor 1 (No-load
current)

<
N
*

—
<
o

™

u]
()

*

Maximum frequency 1 | Machine design values

-
~J

Acceleration time 1 (Note) For the test run of the motor,

F o9 (Note) increase values so that they are longer | FRN0115G2S-2G/FRN0060G2 M
than your machine design values. -4G or below: 6.00 (s)
- mp | Deceleration time 1 !f the specified time ishshort, the FRN0146G2S-2G/FRN0075G2 1
roug (Note) inverter may not run the motor -4G or above: 20.00 (s)
properly.

When accessing the function code P02*, take into account that changing the P02* data automatically
updates the data of some function codes. Refer to Chapter 5 "5.3.4 P codes (Motor 1 parameters) and

"5.3.5 H codes (High performance functions)" for details.

Note

By initializing motor constants after setting the above function codes, there will be function codes that are
rewritten automatically. Refer to Chapter 5 "5.3.4 P codes (Motor 1 parameters) and "5.3.5 H codes (High
performance functions)" for details.

Note

(2) Performing tuning

Perform tuning in accordance with the “4.8.1 [5] Induction motor tuning method”.

TEST RUN PROCEDURE
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4.8 Configuring Function Codes for Drive Controls

[4] If running the motor with dynamic torque vector control with sensor or vector
control with sensor

Configuring the function codes concerning a PG (pulse generator) and PG signals

If running the motor with “Dynamic torque vector control with sensor (F42* = 4)” or “Vector control with sensor
(F42* = 8)", it is necessary to set function codes corresponding to the PG (encoder) specification.

Set function codes in accordance with “4.8.1 [ 2] If running the motor with V/f control with sensor -
Configuring the function codes concerning a PG (pulse generator) and PG signals”.

Configuring the function codes of motor parameters

If using “Dynamic torque vector control with sensor (F42* = 4)” or “Vector control with sensor (F42* = 6)", it is
necessary to set the basic function codes below.

Configure the function codes listed below according to the motor ratings and design values of the machine. For the
motor ratings, check the ratings printed on the motor's nameplate. For design values of the machine, ask system
integrators or machine manufacturers about them.

LY For details on how to modify the function code data, see Chapter 3 “3.4.1 Setting up function codes “Data

»y

Setting™.

Fuji standard motors

(1) Setting the motor basic constants

Table 4.8-6
Function Name Function code data Factory default
code
F {4 * | Base frequency 1 Motor rating
cOAC o« Rated Vo|tage at base (printed on the nameplate Of the
" Y frequency 1 motor) -
Please refer to Table 4.4-1 Initial
0: Fuji standard motors, 8-series value for each destination
P 99+ | Motor 1 selection 2: Fuji dedicated motors for vector
control

5: Fuji premium efficiency motors

P 1l 1* | Motor 1 (No. of poles) No. of applicable motor poles 4 (poles)
IR Motor.1 (Rated Applicable motor capacity Standfard applicable motor
capacity) capacity
oA . Machine design values Please refer to Table 4.4-1 Initial
roug Maximum frequency 1 L
(Note)  For the test run of the motor, value for each destination
R Acceleration time 1 increase values so that they are
mou (Note) longer than your machine design FRNO0115G2S-2G/FRN0060G2H
values. -4G or below: 6.00 (s)
. Deceleration time 1 If the specified time is short, the FRNO0146G2S-2G/FRN0075G2H
moun (Note) inverter may not run the motor -4G or above: 20.00 (s)
properly.

(2) Initializing motor constants

After setting the basic motor constants, initialize (HO3 = 2) motor 1 with the function code HO03.
Necessary motor constant related function codes are automatically set. Refer to Chapter 5 "5.3.5 H codes (High
performance functions)" for details.

Changing P02* will automatically change P03*, P06* to P13*, P16* to P20*, P53*, P55*, P56*, and H46,

Note and therefore caution is advised.

Even for Fuji standard motors, perform tuning in such cases as when the length of wiring between the
inverter and motor is long (generally 20 m (65.6 ft) or more), or if connecting a reactor between the
inverter and motor.
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4.8 Configuring Function Codes for Drive Controls

Fuji non-standard motors, motors of other companies

(1) Setting the motor basic constants

x No. of poles

120

]

u]
[N

*

Motor 1 (Rated current)

Setting is not necessary if rotation
tuning is possible.

In case of difficult to execute rotation
tuning:

Set the value in the motor test report

Table 4.8-7
Function Name Function code data Factory default
code
55+ | Motor 1 selection 4: Other motors
F {4~ | Base frequency 1 Motor rated value (printed on motor | pjease refer to Table 4.4-1  Initial
rating nameplate) value for each destination
£ Do« Rated voltage at base %
i frequency 1 If the motor synchronous rotation 8
p— speed (min-1) is identified, calculate o
i~ 1 1 * | Motor 1 (No. of poles) F04* by the following formula and | 4 (poles) 8
o ma. | Motor 1 (Rated setit Standard applicable motor o
oL capacity) Synchronous speed capacity >
-l
o
|_
[%p)
L
|_

a rc « | Motor 1 (No-load Please refer to Table 4.4-1 Initial

<
Q
©

c

O

current) or the value calculated by the value for each destination
following formula.
f {/3* | Maximum frequency 1 Machine design values
. Acceleration time 1 (No.te) Forlthe testtLurt] ,:: the motor,
U Note Increase values so tha ey are )
( ) longer than your machine design FRN0115G2S-2G/FRNO060G2 M
values. -4G or below: 6.00 (s)
c npn | Deceleration time 1 If the specified time is short, the FRN0146G2S-2G/FRN0075G2 1
I UL (Note) inverter may not run the motor -4G or above: 20.00 (s)
properly.

@ When accessing the function code P02*, take into account that changing the P02* data automatically
updates the data of some function codes. Refer to Chapter 5 "5.3.4 P codes (Motor 1 parameters) and
"5.3.5 H codes (High performance functions)" for details.

@ By initializing motor constants after setting the above function codes, there will be function codes that are
rewritten automatically. Refer to Chapter 5 "5.3.4 P codes (Motor 1 parameters) and "5.3.5 H codes (High
performance functions)" for details.

(2) Performing tuning

Perform tuning in accordance with the “4.8.1 [5] Induction motor tuning method”.
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[5]

If performing tuning, do so using the following procedure after specifying settings based on the control method
indicated previously (4.7.1 [1] to [4].)

Induction motor tuning method

Bl Selecting the tuning method

Check the situation of the machine and select “Tuning with the motor stopped (P04* = 1)” or “Tuning with the motor
running (P04* = 2).” For the latter tuning, adjust the acceleration and deceleration times (FO7 and F08) and specify
the rotation direction that matches the actual rotation direction of the machine.

When selecting rotation tuning” (P04* = 2), the motor will rotate at a speed 50% of the base frequency,

Note allowing tuning to be performed safely.
Table 4.8-8
P0O4* Tuning tvoe Motor parameters subjected to Tunin Select under the
data gtyp tuning o following conditions

Tune while the
motor stops.

Primary resistance (%R1) (P07*)
Leakage reactance (%X) (P08*)
Rated slip frequency (P12*)

%X correction factor 1, 2 (P53*,
P54*)

Tuning with the motor
stopped

Cannot rotate the
motor.

Tune while the
2 motor is
rotating

No-load current (P06*)

Primary resistance (%R1) (P07*)
Leakage reactance (%X) (P08*)
Rated slip frequency (P12*)
Magnetic saturation factor 1 to 5,
a, b, c (P16* to P23*)

%X correction factor 1, 2 (P53*,
P54*)

Tuning the %R1 and %X,
with the motor stopped.
Tuning the no-load current
and magnetic saturation
factor, with the motor
running at 50% of the base
frequency.

Tuning again the rated slip
frequency, with the motor
stopped.

Can rotate the motor,
provided that it is safe.
Note that little load
should be applied
during tuning. Tuning
with load applied
decreases the tuning
accuracy.

Tune while the
motor stops.

Primary resistance (%R1) (P07*)
Leakage reactance (%X) (P08*)

%X correction factor 1, 2 (P53*,
P54%)

Tuning with the motor
stopped

Cannot rotate the
motor.

The tuning results of
motor parameters will
be automatically stored
into their respective
function codes. If tuning
by P04* is performed,
the tuning results will be
stored into P* codes
(Motor 1* parameters).

The tuning results of motor parameters will be automatically stored into their respective function codes.

If tuning by P04* is performed, the tuning results will be stored into P* codes (Motor 1* parameters).
In the case of tuning by A18%, the tuning data is set to the function code (A* code) of motor 2*.

B Mechanical system preparation

In preparation for tuning, remove the motor coupling with the load and deactivate the safety devices before rotation

tuning.
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B Tuning procedure

1) Set function code P04* to “1”, “2”, or “5”, and press the key. w

(The /, 2, or 5 indicator will blink slowly.) T

(Blinking will slow down. ]

2) Enter a run command.
(The factory default is forward rotation with the keypad key.)
To switch to reverse rotation or to select the terminal signal FWD or REV as a run
command using the keypad, change the data of function code F02.

o~
~t 1
I~
~—d

3) By entering a run command, tuning is started, and the progress status is displayed
as a percentage (%).

4) In the case of function code P04* = 2 (rotation tuning), after the tuning in 3) above
is complete, the motor is accelerated to approximately 50% of the base frequency
and then tuning starts. After measurement, the motor decelerates to stop.

(Lights up)

wlC _ by

5) If the terminal signal FWD or REV is selected as a run command (F02 = 1), “~ g
appears upon completion of measurement. Turning the run command OFF
completes the tuning.

If the run command has been given through the keypad or the communications
link, it automatically turns OFF upon completion of the measurements, which
completes the tuning.

U

=N
2
=
TEST RUN PROCEDURE

6) Upon completion of the tuning, the subsequent function code appears on the o0 S
keypad. (R

rZi AN Y

(The subsequent function
code appears)

<

Q
©

c

O

The initial setting for the speed regulator (ASR) is rather low to prevent hunting. However, hunting may
occur during tuning due to mechanical conditions. If so, a tuning error (£ 7) or speed mismatch (£ r F)
may occur. When £ 7 occurs, lower the speed control gain, and when £ £ occurs, cancel the speed
mismatch detection (d23 = 0), and then perform tuning again.

Note
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B Tuning errors (induction motors)

If the tuning result is incorrect, in the worst case scenario, control performance will be adversely affected, possibly
resulting in hunting or accuracy issues. Consequently, if the inverter determines that there is an abnormality in the

tuning sequence or tuning results, “F - ‘7" appears, and the tuning data is destroyed.

Listed below are possible causes that trigger tuning errors and measures.

Table 4.8-9
Possible tuni £r'
ossible tuning error Details and measures
error causes
subcode
- Before completion of tuning, a run command has been turned OFF. Or during
Sequence A tuning, terminal command STOP (“Force to stop”) or BX (“Coast to a stop”) has
error o been entered.
-
=> Do not stop the inverter running until completion of tuning.
o . ,__ During tuning, an excessively large current has flown.
er\:ce)rrcurren ;Z: = Release a mechanical brake or take any other measure to remove the cause
resulting in overcurrent.
i An interphase voltage unbalance or output phase loss has been detected.
Error in tuning c Tuning has resulted in an abnormally high or low value of a parameter due to the
results 3 output circuit opened.
) = Check the wiring.
Tuning The maximum frequency or the frequency limiter (high) has limited the output
frequency error 13 frequency.
(only when - => Increase the F03 and F15 settings to values greater than 50% of the base
P04=2) frequency 1 (F04).
o ‘ During tuning, any alarm has occurred.
ccurrence o -
alarm 15 =>» Check the contents of the multiple alarm and remove the error cause.
“TROUBLESHOOTING.”
Accelerati Ly
tir?ee eration The output frequency has not reached 50% of the base frequency within the
_ 15 specified acceleration time “FO7x300%".
timeout (only 2 Increase the FO7 setting.
when P04=2)

L For error subcodes, refer to Chapter 3 “3.4.6 Reading alarm information”.
If any of these errors occurs, remove the error cause and perform tuning again, or consult your Fuji Electric
representative.

@ If a filter other than the Fuji output filter (option) (OFL-ooo-4A) is connected to the inverter's output
(secondary) circuit, the tuning result cannot be assured. When replacing the inverter connected with such
a filter, make a note of the old inverter’s settings for the primary resistance %R1, leakage reactance %X,

no-load current, and rated slip frequency, and specify those values to the new inverter’s function codes.

Vibration that may occur when the motor's coupling is elastic can be regarded as normal vibration due to
the output voltage pattern applied in tuning. The tuning does not always result in an error; however, run
the motor and check its running state.
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4.8.2 Synchronous motor operation

[1] If running the motor with sensorless vector control (synchronous motors)

Configuring the function codes of motor parameters

If using “Sensorless vector control (F42* = 15)”, it is necessary to set the basic function codes below.

Configure the function codes listed below according to the motor ratings and design values of the machine. For the
motor ratings, check the ratings printed on the motor's nameplate. For design values of the machine, ask system

integrators or machine manufacturers about them.

L For details on how to modify the function code data, see Chapter 3 “3.4.1 Setting up function codes “Data

»y

Setting™.

Fuji standard synchronous motor (GNB2, GNP1 series)

(1) Setting the motor basic constants
Table 4.8-10

Function

Name
code

Function code data

Factory default

Motor sound (carrier
frequency)

2 kHz or more

2 kHz

™
Oy
2
*

Drive control selection 1

15: Sensorless vector control
(synchronous motors)

0: V/f control without slip
compensation

u]
o
]
*

\
[l
|

Motor 1 selection

21: Fuji synchronous motor (GNB2 series)
23: Fuji synchronous motor (GNP1 series)

If 15 is not set for F42*, 21 or 23 cannot be
set for P99.

Please refer to Table
4.4-1 Initial value for
each destination

-

[

=y
*

Motor 1 (Rated capacity)

Applicable motor capacity

Standard applicable
motor capacity

Synchronous motor 1
(magnetic pole position
detection method)

iy
o3

Motor type and starting method
1: IPM

1: IPM

=
=3
o

Maximum frequency 1

Frequency limiter (upper
limit)

-
o

Acceleration time 1
(Note)

d
[
<3

Deceleration time 1
(Note)

¥
]
o3

Machine design values

(Note)  For the test run of the motor, increase
values so that they are longer than your
machine design values.

If the specified time is short, the inverter may
not run the motor properly.

Please refer to Table 4.4-1
Initial value for each
destination

70.0 (Hz)

FRNO0115G2S-2G/

FRNO0O60G2H-4G or
below: 6.00 (s)

FRN0146G2S-2G/

FRNOO75G2H-4G or
above: 20.00 (s)

(2) Initializing motor constants

After setting the basic motor constants, motor constants are automatic set for each function code by initializing the

motor constants with HO3 = 2.

* If HO3 is changed, double key operation with the " key + @/@ keys” is necessary.

* After initialization, the data of function code HO3 automatically returns to “0” (Factory default value).

L For details on how to make changes to function code data, refer to Chapter 3 “3.4.1 Setting up function codes
o ”n

“Data Setting: /.F_ _ to |/
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4.8 Configuring Function Codes for Drive Controls

Fuji non-standard motors, motors of other companies
(1) Selection of PMSM type and pole position detection method

Synchronous motors are categorized into the following types based on the structure of the rotor.

a) Surface magnet assembling magnet on rotor surface (SPM: Surface Permanent Magnet)
b) Buried magnet assembling magnet into rotor iron core (IPM: Interior permanent magnet)

The starting magnetic pole position detection method depends on the motor type. In most cases, the IPMs are
generally used, but the SPMs are sometimes used. Check the specifications with the motor manufacturer before
using synchronous motors.

Set the Initial magnetic position detection mode to the function code P30*. For details, refer to Chapter 5 “5.3.4 P
codes (Motor 1 parameters)”.

If the motor type is unknown, set P30* = 0.

(2) Setting the motor basic constants

To drive other manufacturer’s synchronous motor, set the motor parameters shown in Table 4.8 2 and execute
offline tuning. Check the motor parameters on the motor rating nameplate or consult with the motor manufacturer
before setting them.

Depending on the order, there may be cases where motor constants for synchronous motors are set
individually when the product is shipped. Please note that by initializing data using with HO3, motor
constant data will be lost. Record the motor constants prior to initialization.

Note

Set motor constants after selecting sensorless vector control with F42* = 15.

Set the motor constants shown in the following table. The setting values are determined by the values on the motor

nameplate and machine specifications. Check the nameplate values and machine specifications beforehand.

Table 4.8-11

Function

Name
code

Function code data

Factory default

- ar | Motorsound (carrier
LU frequency)

Check the motor specifications
and set.

2 kHz

Drive control selection 1

15: Sensorless vector control

0: V/f control without slip
compensation

Motor 1 selection

20: Other motors
(synchronous motors)

If 15 is not set for F42*, 20
cannot be set for P99*.

14 | Base frequency 1

. | Rated voltage at base
frequency 1

F 11 /* | Motor 1 (No. of poles)

Motor 1 (Rated capacity)

Motor 1 (Rated current)

Motor ratings (printed on the
nameplate of the motor)

If the motor synchronous speed
is known, calculate FO4* by the
following formula and set it.

Synchronous speed

120 x No. of poles

Please refer to Table 4.4-1 |Initial

value for each destination

4 (poles)

Standard applicable motor capacity

Please refer to Table 4.4-1 Initial

value for each destination

Synchronous motor 1 [
(magnetic pole position
detection method)

()
<3
*

Motor type and starting method

If 0: Rotor structure (magnet
layout) is unknown:

1: IPM
2: SPM
3: IPM (current draw method)

4: High-frequency
superimposing method

1: IPM

Synchronous motor 1
(induced voltage)

o
[N
*

Value described in motor test
report

If the value is unknown, execute
rotation tuning.

Fuji standard synchronous motor
(GNB2 series) constant
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Table 4.8-11 Cont.

Function
code

Name

Function code data

Factory default

u
[y}
2

*

Synchronous motor 1
(iron loss factor)

Set “the iron loss described in
motor test report divided by

17120 5n

Motor rated capacity: - {1

Set 0%, if the iron loss is
unknown.

Fuji standard synchronous motor
(GNB2 series) constant

a
]
<3

*

Synchronous motor 1
(overcurrent protection
level)

Set the demagnetization limit
current. Set to prevent
demagnetizing the motor. If it is
unknown, set approx. 200% of
motor rated current.

Fuji standard synchronous motor
(GNB2 series) constant

n]

(i}

[N
*

Maximum frequency 1

-
[

Frequency limiter (upper
limit)

-
[
<3

Acceleration time 1
(Note)

-
3
-

Deceleration time 1
(Note)

Machine design values

(Note)  For the test run of the
motor, increase values so that
they are longer than your
machine design values.

If the specified time is short, the
inverter may not run the motor
properly.

Please refer to Table 4.4-1 |Initial
value for each destination

70.0 (Hz)

FRNO0115G2S-2G/FRN0060G2H
-4G or below: 6.00 (s)

FRNO0146G2S-2G/FRN0075G2
-4G or above: 20.00 (s)

(3) Performing tuning (synchronous motors)

Perform tuning in accordance with the "4.8.2 [3] Synchronous motor tuning method” .

If a filter other than the Fuji optional output filter (OFL-ooo-oA) is connected to the inverter's output

TEST RUN PROCEDURE

<

Q
©
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O

(secondary) circuit, the tuning result cannot be assured. When replacing the inverter connected with such
a filter, make a note of the old inverter’s settings for the primary resistance %R1, leakage reactance %X,
no-load current, and rated slip frequency, and specify those values to the new inverter’s function codes.

Vibration that may occur when the motor's coupling is elastic can be regarded as normal vibration due to
the output voltage pattern applied in tuning. The tuning does not always result in an error; however, run
the motor and check its running state.
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[2] If driving the motor under vector control with sensor (synchronous motors)

Configuring the function codes concerning a PG (pulse generator) and PG signals

If using “Vector control with sensor (F42* = 16)”, it is necessary to set the following function codes in order to
receive receipt speed feedback value from the encoder.

LI For details on how to modify the function code data, see Chapter 3 “3.4.1 Setting up function codes “Data
Setting™.

Table 4.8-12

Function

Name Function code data Factory default
code

2: A, B phase 90° phase difference (B phase lead) +

Z-phase
3: A, B phase 90° phase difference (A phase lead) +
Feedback Z-phase
a9 encoder 4: A, B phase + U, V, W phase magnetic pole 2:A, B phase
(Pulse input o . (B phase lead)
format) position detection method

If using a Fuji standard synchronous motor (GNF2
series), set to 4.

Set “Pulse number of the target motor encoder” in
hexadecimal notation.(Displayed in decimal
notation on the multi-function keypad)

0400 HEX/1024 P/R

Feedback input
(Encoder pulse
resolution)

0400 HEX

If the rotation direction/speed detection signal from the encoder does not match with the motor rotation
direction, excessive current is applied. In the case of the vector control with sensor (F42*=6), the motor
does not reach the set frequency but rotates slowly at the speed equivalent to the slip frequency. In this
case, check that the phase order of motor wires is correct and the encoder wires are correctly connected
and are not broken.

In4_17 to 4_18 of I/O check, the number of feedback pulses per second of AB phase and Z phase can be
checked. In 3_29 of the drive monitor, the frequency [Hz] calculated from the speed detection signal from
the encoder can be checked. These are displayed regardless of the control method if the PG option card
is mounted and the encoder is wired.

Note

Tip
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Fuji regards the CCW as the forward rotation direction viewed from the motor output shaft as shown in Figure 4.8 2.
During rotation in the forward direction, the PG output pulse forms a forward rotation signal (B phase leads by 90
degrees) as shown in Figure 4.8 2, and during rotation in the reverse direction, a reverse rotation signal (A phase
lead s by 90 degrees).

Forward Reverse
rotation signal ——————rotation signal ———>

Aphase input ‘ | ‘ ‘ | |

B phase input J ‘ | | | | ‘ _

« 1 pulse output per rotation

Z-phase input

Fig.4.8-3

@ In the case of using motors which comply with IEC standard, their rotation directions are opposite to that
in Figure 4.8 2.

The motor rotation directions are as
shown on the right when using Forward
the A, B phase + U, V, W phase rotation

magnetic pole posion detection meted: — asnase wout NNNMMINUUUUIU SUUTUVUNLUUULIULL
B phase input |'||'||'||'||'||'||'||'||'|”HHEHHHHHHHH”HHH””HHH[
U(+) input _|—| l—l_
U(-) input _| ; I_
V(+) input m

W(+) input 3 3

W(-) input ;

360° ' 360°

<+ (electrical angle) —N‘— (electrical angle) —»

Reverse
rotation

|-
>

—

Configuring the function codes of motor parameters

If using “Vector control with sensor (F42* = 16)”, it is necessary to set the basic function codes below.

Configure the function codes listed below according to the motor ratings and design values of the machine. For the
motor ratings, check the ratings printed on the motor's nameplate. For design values of the machine, ask system
integrators or machine manufacturers about them.

L For details on how to modify the function code data, see Chapter 3 “3.4.1 Setting up function codes “Data

”n

Setting™.
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4.8 Configuring Function Codes for Drive Controls

Fuji standard synchronous motor (GNF2 series)
(1) Setting the motor basic constants

Table 4.8-13

Function
code

Name

Function code data

Factory default

coa
Ol

Motor sound (carrier
frequency)

2 kHz or more

2 kHz

Drive control selection 1

16: Vector control with speed
sensor

0: V/f control without slip
compensation

)

)
o
*

]
(W]
]

[

Motor 1 selection

22: Fuji synchronous motor
(GNF2 series)

If 16 is not set for F42*, 22
cannot be set for P99*.

Please refer to Table 4.4-1
Initial value for each destination

" 2%

Motor 1 (Rated capacity)

Applicable motor capacity

Standard applicable motor
capacity

Synchronous motor 1
(magnetic pole position
detection method)

Motor type and starting method
1: IPM

1: IPM

mna
Ui

Maximum frequency 1

Frequency limiter (upper
limit)

Acceleration time 1
(Note)

Deceleration time 1
(Note)

Machine design values

(Note)  For the test run of the
motor, increase values so that
they are longer than your
machine design values.

If the specified time is short, the
inverter may not run the motor
properly.

Please refer to Table 4.4-1
Initial value for each destination

70.0 (Hz)

FRNO0115G2S-2G/FRN0060G2
H-4G or below: 6.00 (s)

FRN0146G2S-2G/FRN0075G2
W -4G or above: 20.00 (s)

(2) Initializing motor constants

After setting the basic motor constants, motor constants are automatic set for each function code by initializing the
motor constants with HO3 = 2.

* To change the data of function code HO3, double key operation " key + @/@ key” is necessary.
* After initialization, the data of function code HO3 automatically returns to “0” (Factory default value).

L For details on how to make changes to function code data, refer to Chapter 3 “3.4.1 Setting up function codes
“Data Setting™.
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(3) Adjusting the magnetic pole position sensor offset

If using a Fuji standard synchronous motor (GNF2 series), a label indicating the “magnetic pole position” data is
affixed to the motor. Set this data for function code P95* (magnetic pole position sensor offset).

12 2361 1

02600 000
whREGo © 230, 1 There are two types of label.
T RIS W E MR STl \

Magnetic  pole
position data

/

s o) - 230.1
P MR R AT R TA LY

TEST RUN PROCEDURE

Fig.4.8-4

If the magnetic pole position is unknown, set P04* = 4 with the tuning selection in “4.8.2[ 3] Synchronous motor
tuning method*, and adjust the magnetic pole position sensor offset.

<

Q
©

c
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Fuji non-standard motors, motors of other companies:

(1) Selection of PMSM type and pole position detection method
Synchronous motors are categorized into the following types based on the structure of the rotor.

a) Surface magnet assembling magnet on rotor surface (SPM: Surface Permanent Magnet)
b) Buried magnet assembling magnet into rotor iron core (IPM: Interior permanent magnet)

The starting magnetic pole position detection method depends on the motor type. In most cases, the IPMs are
generally used, but the SPMs are sometimes used. Check the specifications with the motor manufacturer before
using synchronous motors.

Set the Initial magnetic position detection mode to the function code P30*. (For details, refer to Chapter 5 “5.3.4 P
codes (Motor 1 parameters).”

If the motor type is unknown, set P30* = 0.
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(2) Setting the motor basic constants

To drive other manufacturer’s synchronous motor, set the motor parameters shown in Table 4.8 2 and execute
offline tuning. Check the motor parameters on the motor rating nameplate or consult with the motor manufacturer
before setting them.

Depending on the order, there may be cases where motor constants for synchronous motors are set
individually when the product is shipped. Please note that by initializing data using with HO3, motor
constant data will be lost. Record the motor constants prior to initialization.

Note

Set motor constants after selecting vector control with sensor with F42* = 16.

Set the motor constants shown in the following table. The setting values are determined by the values on the motor
nameplate and machine specifications. Check the nameplate values and machine specifications beforehand.

Table 4.8-14

Function

Name
code

Function code data

Factory default

- | Motor sound (carrier

[ )i
U1 frequency)

Check the motor specifications
and set.

2 kHz

Drive control selection 1

16: Vector control with speed
sensor for PM

0: V/f control without slip
compensation

~ 33 | Motor 1 selection

20: Other motors
(synchronous motors)

If 15 is not set for F42*, 20
cannot be set for P99.

Base frequency 1

Rated voltage at base
frequency 1

F [}/ | Motor 1 (No. of poles)

Motor 1 (Rated capacity)

Motor ratings (printed on the
nameplate of the motor)

If the motor synchronous speed
is known, calculate FO4* by the
following formula and set it.

Synchronous motor

F {13 * | Motor 1 (Rated current)

120 x No. of poles

Please refer to Table 4.4-1 Initial

value for each destination

4 (poles)

Standard applicable motor capacity

Please refer to Table 4.4-1 |Initial

value for each destination

Synchronous motor 1

x
]
3
*

\
(&
c

detection method)

(magnetic pole position

Motor type and starting method

If 0: Rotor structure (magnet
layout) is unknown:

1: IPM
2: SPM
3: IPM (current draw method)

4: High-frequency
superimposing method

1: IPM

. | Synchronous motor 1
(induced voltage)

i~
O

Value described in motor test
report

If the value is unknown, execute
rotation tuning.

Fuji standard synchronous motor
(GNB2 series) constant

Synchronous motor 1
(iron loss factor)

3
[y}
-

*

Set “the iron loss described in
motor test report divided by

Motor rated capacity: ~ £ *”.

Set 0%, if the iron loss is
unknown.

Fuji standard synchronous motor
(GNB2 series) constant

Synchronous motor 1

level)

il (overcurrent protection

Set the demagnetization limit
current. Set to prevent
demagnetizing the motor. If it is
unknown, set approx. 200% of
motor rated current.

Fuji standard synchronous motor
(GNB2 series) constant
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Table 4.8-14 Cont.

Function Name Function code data Factory default

code

£ 03+ | Maximum frequency 1 Please refer to Table 4.4-1 |Initial
ruJ u quency Machine design values value for each destination

- Frequency limiter (upper (Note)  For the test run of the 70.0 (Hz)

T limit) motor, increase values so that

- - they are longer than your

- nmn | Acceleration time 1 machine design values. FRN0115G2S-2G/FRN0060G2 1

mou (Note) If the specified time is short, the -4G or below: 6.00 (s)

- Deceleration time 1 inverter may not run the motor FRN0146G2S-2G/FRN0075G2

£ 0B properly. -4G or above: 20.00 (s)

o (Note)

(3) Performing tuning (synchronous motors)

Perform tuning in accordance with the "4.8.2 [3] Synchronous motor tuning method”.

TEST RUN PROCEDURE
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[3] Synchronous motor tuning method

If performing tuning, do so using the following procedure after specifying settings based on the control method
indicated in 4.7.1 [1] to [2].

B Selection of tuning type

Check the situation of the machine and select either “Tuning with the motor stopped (P04* = 1)” or “Tuning with the
motor running (P04* = 2).”

Furthermore, if only adjusting the magnetic pole position sensor offset, select rotation tuning (P04* = 4).

For the latter tuning, adjust the acceleration and deceleration times (FO7 and FO08) and specify the rotation
direction that matches the actual rotation direction of the machine.

@ It is not possible to perform stop tuning (P04 = 1) with P30* set to 0 or 3. In this case the alarm £ '] with
subcode 21 occurs.

When performing magnetic pole position sensor offset tuning, the motor rotates in both the forward and
reverse directions. If not wishing to rotate the motor in the reverse direction due to machine restrictions,
set the rotation direction control function (HO8) to 1 (reverse rotation prevention).

Magnetic pole position sensor offset tuning does not work for A, B, or Z-phase type PG sensors.

Table 4.8-15
PO4* data Motor parametgrs subjected to Tuning Select under.t.he following
tuning conditions
) - Impossible to rotate the motor
T i Armature resistance (P60*) e.g., when a mechanical load
1 thuenzmolre d-axis inductance (P61*) Tuning with the motor stopped has already been applied to
stops g-axis inductance (P62*) 9 pped. the motor).
' Reserved (P84*, P88*) - P30*is setto “1” or “2 (see
note above).
Tuning the armature resistance,
Armature resistance (P60*) | d-axis inductance, g-axis
e * inductance, and parameter
d-axis inductance (P61*) in - o
_axis inductance (P62 values (P84* and P88*) with the | - Possible to rotate the motor,
d - motor stopped. provided that it is safe.
. Induced voltage (P63") Tuning the induced voltage with
Tune while Reserved (P84*, P88%) the motor running at 50 % of the
2 |the motor is base frequency.
rotating
Perform only if using vector
Magnetic pole position Tuning the magnetic pole control with ftinsor (s_ynchronous
s . motor) (F42* =16) using an A, B
sensor offset position sensor offset with motor i
Po5* rotating (speed set with d80) phase + U, V, W phase magnetic
(P95%) 9 (sp pole position detection method
(d14 = 4) encoder.
. ", ) ) Perform if tuning the magnetic
Rotation Magnetic pole position Tun.|r)g the magnetic po!e pole position sensor only.
4 | iunin sensor offset position sensor offset with motor Select PM | with
g (P95*) rotating (speed set with d80) ssnzztr I 4\2/?c:to1r6c;ontro wit

The tuning results of motor parameters will be automatically saved into their respective function codes.
Bl Preparation of machine

In preparation for tuning, remove the motor coupling with the load and deactivate the safety devices before rotation
tuning.
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B Tuning procedure

1) Set function <_:ode P04* to “1”, “2”, or “4”, and press the key.
(The /and [, or 4 indicator will blink slowly.)

2) Enter a run command.
(The factory default is forward rotation with the keypad key.)
(To switch to reverse rotation or to select the terminal signal FWD or REV as a run
command using the keypad, change the data of function code F02.)

3) By entering a run command, tuning is started, and the progress status is displayed
as a percentage (%).

4) If function code P04* = 2 (rotation tuning), tuning is performed by rotating the motor
to 50% of the base frequency, and if function code P04 = 4 (magnetic pole position
sensor offset tuning), tuning is performed by rotating the motor at 1 Hz (factory
default).

After measurement, the motor decelerates to stop.

5) If the terminal signal FWD or REV is selected as a run command (F02 = 1), “L 75"

appears upon completion of measurement. Turning the run command OFF
completes the tuning. If the run command has been given through the keypad or the
communications link, it automatically turns OFF upon completion of the
measurements, which completes the tuning.

6) Upon completion of tuning, the next function code appears on the keypad.

Note

A

| i~ ALY
(Blinking will slow dawn.]

o~
~' 1
I~
~—d

(Lights up)

(The subsequent function
code appears)

The initial setting for the speed regulator (ASR) is rather low to prevent hunting However, hunting may
occur during tunlng due to mechanical conditions. If so, a tuning error (£ : :) or speed mismatch (£ F)

may occur. When £} occurs, lower the speed control gain, and when £ £ occurs, cancel the speed

mismatch detection (d23 = 0), and then perform tuning again.
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4.8 Configuring Function Codes for Drive Controls

B Tuning errors (induction motors)

Improper tuning would negatively affect the operation performance and, in the worst case, could even cause
hunting or deteriorate precision. Therefore, if the inverter finds any abnormality in the tuning results or any error in
the tuning process, it displays £~ '/ and discards the tuning data.

When the tuning error (£ ') appears, check that:

- The inverter's output (secondary) circuit is not opened.

- The mechanical brake is released.

- The terminal command BX (“Coast to a stop”) is ON.

- Any function code is wrongly configured.

Listed below are possible causes that trigger tuning errors and measures.

Table 4.8-16
. . c_n
Possible tuning Crjerror Details and measures
error causes subcode
. Before completion of tuning, a run command has been turned OFF. Or during
Sequence o tuning, terminal command STOP (“Force to stop”) or BX (“Coast to a stop”) has
error b been entered.
- => Do not stop the inverter running until completion of tuning.
- During tuning, an excessively large current has flown.
Overcurrent 0 .
error i = Release a mechanical brake or take any other measure to remove the cause
resulting in overcurrent.
Tuning The maximum frequency or the frequency limiter (high) has limited the output
frequency error I frequency.
(only when ) => Increase the FO03 and F15 settings to values greater than 50% of the base
P04*=2) frequency 1 (F04).

During tuning, any alarm has occurred.

=>» Check the contents of the multiple alarm and remove the error cause.
“TROUBLESHOOTING.”

Occurrence of
alarm

Acceleration

time The output frequency has not reached 50% of the base frequency within the
timeout 5 specified acceleration time “F07x300%”.

(only when => Increase the FO7 setting.

P04*=2)

When P30* is set to 0 or 3, it is necessary to rotate the motor in order to perform

magnetic pole position tuning, but if P04 = 1 (stop tuning) is performed with this
Control method 2 setting, or

error If PO4 = 5 (stop tuning) is performed with F42* = 15:
=> Set to the correct combination.

Parameter R The rated impedance or rated inductance is out of the effective range.
setting error AU 2 Check the F04*, FO5* and P03* settings.
When P30* = 1 or 3: The saliency ratio of the motor inductance is low.
. When P30* = 2: The motor has no magnetic saturation characteristic.
Magnetic pole . . . . .
position U => If this error occurs when P30* = 1, decrease the P87* setting. Note that it may
calculation 5005 fail to tune the motor that does not easily cause magnetic saturation.
failure => If this error occurs when P30* = 2 or 3, change the P30* setting to “0” and
adjust the F24* setting (Starting Frequency 1, Holding time) by gradually
increasing it in increments of 0.5 to 5.0 s until rotational tuning succeeds.
The magnetic saturation characteristic of the motor is low so that the inverter
Lack of has failed to discriminate the magnetic pole position.
magnetic 5056 = Gradually increase the P87* setting up a maximum of 120%. If it produces no
saturation effect, change the P30* setting to “0” or “3,” and the F24* setting to 0.5 t0 5.0
S.
, If there is a risk of danger because the magnetic saturation characteristic of the
Excessive . motor is high so that an excessively large current could flow at the
smaigpaeiitfn RN discrimination time of the magnetic pole position:

= Decrease the P87* setting.
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Possible tuning £ error Details and measures
error causes subcode
50549 An interphase voltage unbalance or output phase loss has been detected during
tuning. Or tuning has resulted in an abnormally high or low value due to the
to output circuit opened.

Error in tuning
results

=>» Check that there is no abnormality in the wiring between the inverter and
motor.

=> If a magnetic contactor (MC) is inserted between the inverter and motor,
check that it is closed.

[ Refer to Chapter 3 “3.4.6 Reading alarm information” for details on how to check error subcodes.

L) 1f an error other than £r "7 occurs, refer to “Chapter 6 TROUBLESHOOTING’ and eliminate the cause.
If any of these errors occurs, remove the error cause and perform tuning again, or consult your Fuji Electric

representative.
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4.8 Configuring Function Codes for Drive Controls

4.8.3 Motor temperature protection setting

[1] Electronic thermal overload relay (for motor 1 protection)

The inverter is equipped with an electronic thermal overload relay protective function which is activates (OL1).
Output current inside the inverter is monitored, and if the motor is run at greater current value than that for which a
long time is set, the protective function (OL1) is triggered. This function is used to protect the motor from
overheating due to excessive motor loads.

Set based on the characteristics of the motor being used.

Function code F10*: Select motor characteristics (1: autocooling fan (factory default), 2: separately excited fan
(inverter motor, etc.)),

F11*: Operation level (set motor rated current x 1.0 to 1.1, factory default is Fuji standard motor
rated current value),

F12*: Thermal time constant (time that motor runs at 150% of operation level)

[ Refer to Chapter 5 "5.3.1 F codes (Basic functions)" for details. For motors 2 to 4, set with function codes A, b,
andr.

ote It is not possible to provide protection for individual motors when multiple motors are connected to a
single inverter. Individual protection should therefore be provided using thermal overload relays.

[2] Motor protection with thermistor

If the motor is equipped with a built-in PTC NTC type thermistor for temperature detection, the motor temperature
is detected directly, offering temperature protection by inputting the signals from these devices to control terminals
[V2] and [11].

Connection method

+10 VDC) <Control circuit>

27 kQ ¢
resistor

[v2]

(Operation level) Comparator

PTC/NTC Exfernal alarm

thermistor !
ov

Fig.4.8-5

@ When using the terminal [V2] for PTC/NTC thermistor input, also set SW5 on the control printed
circuit board to the PTC/NTC side.

Function code H26*: 0: No operation

1: PTC thermistor (protection stopped with OH4)
2: PTC thermistor (warning output)
3: NTC thermistor (protection stopped with OH4)

H27*: Operation level

Set the operating voltage Vv2 obtained with the following calculation for H27*.

Rp

VVZ:M x 10.5 (V) Vv2: Operating voltage, Rp: Thermistor operating resistance

Refer to Chapter 5 “5.3.5 H codes (High performance functions)” for details.
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4.9 Setting function codes when switching from a conventional model

Use the following procedure to set function codes when switching from a Fuji general-purpose inverter
(FRENIC-MEGA (G1S), FRENIC5000G11S/P11S, FRENIC5000G9S/P9S) to FRENIC-MEGA (G2S).

49.1 Switching from FRENIC-MEGA (G1S)

The keypad copy function can be used to set function codes easily by reading function codes from conventional
models FRENIC-MEGA (G1S) and copying them to the FRENIC-MEGA (G2S).

If function codes are copied with the keypad function codes that are partially different are automatically read and
copied. If performing function code operations using RS-485 or any form of bus communication, function code y96
(G1 compatibility mode) should also be set.

[1] Copying function codes using the keypad
(1) Preparation for copying function codes to MEGA (G2S)

(2) Read G1S data with the keypad on the existing MEGA (G1S).

Press the key.
!
Press (N to display “i{/75”.
l
Press the &) key to display “r&/i”,
!
Press the key to start reading. “cr5'” appears

when reading is complete.

(3) Install the G1S keypad on the new FRENIC-MEGA (G2) and write data.

Press the key.
l

Press @ to display *
l

Press the key, and press @ to display “C o5,

!
Press the key to start copying. “Erd” appears

iy

Py
="

when copying is complete.

L) Functions codes can also be copied in the same way using the FRENIC-MEGA (G2S) keypad.
Refer to Chapter 3 “3.4.7 Copying data” for details on how to copy data.
G2S function codes that do not exist in the G1S cannot be rewritten. If the G2S settings for the copy

destination are unknown, it is recommended that settings be copied after first returning settings to the
factory default status.

There are function codes that cannot be copied when terminals [FWD] and [REV] are ON.
Turn OFF terminals [FWD] and [REV] for the MEGA (G2) to which function codes are copied.

Note

[2] Entering function codes directly from the keypad

FRENIC-MEGA (G2S) function codes are generally compatible with FRENIC-MEGA (G1S) function codes, and the
FRENIC-MEGA (G2S) can be used by setting the existing G1S setting values for the same function codes on the
G2S. Furthermore, additional function codes are compatible with the G1S by default, and therefore there is no
need to change settings.

L] Some function codes are incompatible. If using these, it will be necessary to change the settings.
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4.9 Setting function codes when switching from a conventional model

[3] Entering function codes from PC Loader

The MEGA series keypad is equipped with a USB port, allowing it to be easily connected to a PC. This allows data
to be read and copied using the PC Loader software.

L PC Loader can be downloaded free of charge from the Fuji Electric website. Refer to the PC Loader software
instruction manual for details on how to use it.

4.9.2 Switching from FRENIC5000G11S/P11S or FRENIC5000G9S/P9S

Function codes and data for the FRENIC-MEGA (G2S) differ from the models above. Set function codes from the
keypad.
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4.10 Operation Check

410 Operation Check

After completion of preparations for a test run as described above, start running the inverter for motor operation

check using the following procedure.
AWARNING

If the user configures the function codes wrongly without completely understanding this User's Manual, the
motor may rotate with a torque or at a speed not permitted for the machine.

Failure to observe this could result in an accident or injury.

ACAUTION

If any abnormality is found in the inverter or motor, immediately stop operation and investigate the cause
referring to Chapter 6 “TROUBLESHOOTING.”

4.10.1 Test run procedure

If set at "4.9 Setting function codes when switching from a conventional model”, operation may start at the
predetermined high frequency when the power is turned ON, and therefore it is recommended that the initial test
run be performed at a low frequency.

The method used to set the factory default frequency from the keypad, and the test run method with run command
entered is shown below.

(1) Turn the power ON and check that the reference frequency {7.{{] is blinking on the LED monitor.

)

(2) Set alow reference frequency such as 5 Hz, using @/@ keys.
(Check that the frequency is blinking on the LED monitor.)

(3) Pressthe key to start running the motor in the forward direction.
(Check that the reference frequency is lit on the LED monitor.)

(4) To stop the motor, press the key.

4.10.2 Check points during a test run
(1) Check that the motor is running in the forward direction.
(2) Check for smooth rotation without motor humming or excessive vibration.

(3) Check for smooth acceleration and deceleration.

When no abnormality is found, press the key again to start driving the motor, then increase the reference
frequency using @/@ keys. Check the above points again.

Tip Depending on the settings of function codes, the motor speed may rise to an unexpectedly high and
dangerous level, particularly, under vector control with sensor. To avoid such an event, the speed limiting
function is provided.

If the user is unfamiliar with the function code settings (e.g., when the user starts up the inverter for the
first time), it is recommended that the “F15: Frequency limiter (Upper limit)’ and the torque control “d32:
Speed limit 17 and “d33: Speed limit 2” are used. At the startup of the inverter, to ensure safer operation,
specify small values to those function codes at first and gradually increase them while checking the actual
operation.

The speed limiting function serves as an overspeed level barrier, or as a speed limiter under torque
control.

LY For details on the speed limiting function, refer to Chapter 5 “FUNCTION CODES”.

@ If performing sensorless vector control (synchronous motors) and P30* is set to other than “0”, noise that
may occur from the motor at the start of running can be regarded as normal.
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4.10 Operation Check

4.10.3 Adjusting the function code for motor control

Adjusting the current function code data sometimes resolve issues such as insufficient torque or overcurrent.
Table 4.9 1 lists the major function codes to be accessed.

[ Referto Chapter 5 “FUNCTION CODES” and Chapter 6 “TROUBLESHOOTING” for details.
Table 4.10-1

Eunct Control method
unction .
code Name How to adjust Induction |Synchronous
motor motor
P o If the current Ilr'nlter. is activated due. toa V/f With sensor
U Acceleration time 1 short acceleration time and large drive
2T vector Sensorless
current, prolong the acceleration time.
P o If an over'volte?ge trip occurs due to a shgrt V/f With sensor
roug Deceleration time 1 deceleration time, prolong the deceleration
. vector Sensorless
time.
If the starting motor torque is deficient
under V/f control mode, increase the
CoA0x torque boost.
rud Torque boost 1 If the motor with no load is overexcited Vit
(current increasing), decrease the torque
boost.
i If the stall prevention function is activated
F4q4 Current limiter (Level) by the current limiter during acceleration or VIt -
deceleration, increase the operation level.
If the starting motor torque is insufficient
o under automatic torque boost and torque V/f
F 0% | Motor 1 (%R1) vector control, increase %R1. If the motor . -
with no load is over-excited (current vector
increasing), decrease %R1.
o Motor 1 For excessive slip compensation during
P {19+ | (Slip compensation gain for | driving, decrease the gain; for insufficient \Yii
driving) one, increase the gain. (sensorless)
i Motor 1 For excessive slip compensation during (sensorless
1 1* |(Slip compensation gain for | braking, decrease the gain; for insufficient vector)
braking) one, increase the gain.
I Curve If overshoqt to the change in speed VI With sensor
nu acceleration/deceleration command is large, make curve vector Sensorless
acceleration/deceleration speed effective.
If an overvoltage alarm occurs without a
o co . . . . Vit
noJ Anti-regenerative control braking resistor, enable the -
) . . vector
anti-regenerative control function.
. If motor current vibration occurs, adjust in
u mnrs | Output current fluctuation o . |
oL . : the direction that increases the damping VIt -
damping gain for motor 1 gain

If there is no improvement by adjusting the above function codes when performing V/f control with sensor, with
sensor/sensorless vector control, with sensor/sensorless vector control for synchronous motors, adjust the
following function codes also. In the above control methods, Pl regulator is used for speed control. The desired
response can be obtained by adjusting the control constants (Pl constants) to match the load inertia. The major
function codes to adjust are shown below.
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Table 4.10-2
Function Name How to adjust
code
If an excessive overshoot or undershoot occurs for a speed
4 14 | Speed control 1 command change, increase the filter constant.
bou (Speed command filter) If motor response is slow for a speed command change, decrease
the filter constant.
If ripples are superimposed on the speed detection signal so that the
4 4. | Speed control 1 speed control gain cannot be increased, increase the filter constant

i~
A
—

(Speed detection filter) to obtain a larger gain. It is not necessary to change the factory
default normally.

If hunting is caused in the motor speed control, decrease the gain. If

9 7 Speed control 1 . . -~ - r
/3 P speed mismatch or excessive speed deviation (£ £ ) occurs

=
|

- P (Gain . ) .
( ) because the motor response is slow, increase gain.
If speed mismatch or excessive speed deviation (£ £ ) occurs
o mnus« | Speed control 1 because the motor response is slower, decrease the integration
L L . .
U | (Integral time) time.

If the load inertia is large, increase the integration time.

TEST RUN PROCEDURE
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4.11 Selecting a Frequency Command Source

411 Selecting a Frequency Command Source
Factory default run commands are set from the keypad. A setting example for frequency command input methods
other than this is shown below.
4.11.1 Setting the frequency from the keypad
Follow the procedure given below.

(1) Configure the function codes as listed below.

Table 4.11-1
Function Name Function code data Factory default
code
£n) Frequency setting 1 0: Keypad operation (4)/(+) keys) 0

@ * When the keypad is set to Programming or Alarm mode, the @/@ keys are disabled to modify the
reference frequency. You need to switch to Running mode to enable frequency setting with the @/

@ keys.

« If any of higher priority frequency command sources (multistep frequency commands and frequency
commands via communications link) is specified, the inverter may run at an unexpected frequency.

(2) Press the @/@ key to display the current frequency command on the LED monitor. The least significant
digit blinks.

(3) To change the frequency command, press the @/@ key again.

If the frequency command is set with the @/@ keys, the least significant digit displayed flashes and the
data is changed from the least significant digit and the changing digit gradually shifts to the upper digit.

Tip » In order to specify settings such as the reference frequency, press the @/@ key once, and when
the rightmost digit flashes, press the key. The flashing digit will then move, making it easy to
change large values.

(4) To save the new setting into the inverter's memory, press the key.

L For details on how to modify the function code data, see Chapter 3 “3.4.1 Setting up function codes “Data
Setting™.
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4.11 Selecting a Frequency Command Source

4.11.2 Setting the frequency with an external potentiometer (variable resistor)

Follow the procedure given below. Specify the same settings if entering the voltage for analog voltage from another
source.

(1) Configure the function codes as listed below.

Table 4.11-2
Function Name Function code data Factory default
code
cro . 1: Analog voltage input to terminal [12]
I Frequency setting 1 (0to +10 V) 0 %
)
i
Note If terminals [FWD] and [REV] are ON (short-circuited), the FO1 setting cannot be changed. First turn 8
terminals [FWD] and [REV] OFF, and then change the setting. %
5
(2) Connect an external potentiometer to terminals [11] through [13] of the inverter. E
If inputting analog voltage, input DC voltage (0 to 10 V) to terminals [11] and [12]. ﬂ
|_
(3) Rotate the external potentiometer to apply voltage to terminal [12] for a frequency command input.
<
T
L For precautions in wiring, refer to Chapter 2 “INSTALLATION AND WIRING”. 6
L For details on how to modify the function code data, see Chapter 3 “3.4.1 Setting up function codes “Data

Setting™.
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4.11 Selecting a Frequency Command Source

4.11.3 Setting the frequency with multistep frequency selection (1 speed, 2 speed,

etc.)

Follow the procedure given below.

(1) Configure the function codes as listed below.

Table 4.11-3

Function code

Name

Function code data

Factory default

[X1] to [X9] function

0, 1, 2, 3: Multistep frequency selection (1

1t0 15

£ 1to £09 <slection to 15 steps) 0
[0: SS1, 1: SS2, 2: SS4, 3: SS8]
r05t g | Multistep Frequency | o4 16 599.0 Hz 0.00

It is possible to change to a predetermined frequency with function codes C05 to C19 (multistep frequency)
by switching digital input signals from an external source. By setting data 0 to 3 for the digital input terminals
to be assigned, the frequency to be selected is determined with a combination of these input signals.

Table 4.11-4

Combination of set data input signals

Selected frequency

CO05 (Multistep frequency 1)

3 2 1 0
“SS8” | “SS4” “5S2" “5S1”
OFF OFF

OFF OFF

OFF

C06 (Multistep frequency 2)

CO7 (Multistep frequency 3)

C08 (Multistep frequency 4)

C09 (Multistep frequency 5)

C10 (Multistep frequency 6)

Related function codes

C11 (Multistep frequency 7)

C12 (Multistep frequency 8)

C13 (Multistep frequency 9)

C14 (Multistep frequency 10)

C15 (Multistep frequency 11)

C16 (Multistep frequency 12)

C17 (Multistep frequency 13)

C18 (Multistep frequency 14)

C19 (Multistep frequency 15)

C05to C19

Data setting range:
0.00 to 599.0

(2) Connect a multistep frequency setting switch between the X terminals and [CM].

(3) Multistep frequency is selected with a combination that turns ON (shorts) the multistep frequency setting

switch.

L For precautions in wiring, refer to Chapter 2 “INSTALLATION AND WIRING”.

L For details on how to modify the function code data, see Chapter 3 “3.4.1 Setting up function codes “Data

»y

Setting™.
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4.12 Selecting a Run Command Source

412 Selecting a Run Command Source
A run command source is the keypad ( and keys) by factory default.

4121 Setting run commands from the keypad

Follow the procedure given below.

(1) Configure the function codes as listed below.

Table 4.12-1

Function code Name Function code data Factory default

0: Keypad operation

(Rotation direction input: terminal block) | Please refer to Table 4.4-1

[l . ey
mLLC Operation method 2: Keypad operation (forward rotation) Imt@l vglue for each
destination

3: Keypad operation (reverse rotation)

(2) When F02 = 0: Press the key on the keypad to run the motor. Press the key to stop the motor.

TEST RUN PROCEDURE

The rotation direction is specified with terminals [FWD] and [REV]. Connect the run forward switch between
terminals [FWD] and [CM] and the run reverse switch between [REV] and [CM].

(3) When F02 = 2: Press the key on the keypad to run the motor in the forward direction. Press the key
to stop the motor.

(4) When FO2 = 3: Press the key on the keypad to run the motor in the reverse direction. Press the key
to stop it.

<

Q
©

c

O

L] For details on how to modify the function code data, see Chapter 3 “3.4.1 Setting up function codes “Data

»y

Setting™.

4.12.2 Setting run commands with external signals (terminal [FWD, [REV])

Follow the procedure given below.

(1) Configure the function codes as listed below.

Table 4.12-2
Function code Name Function code data Factory default
o Please refer to Table 4.4-1
Fuc Operation method | 1: External digital input signal Initial value for each
destination

@ If terminals [FWD] and [REV] are ON (short-circuited), the FO2 setting cannot be changed. First turn
terminals [FWD] and [REV] OFF, and then change the setting.

(2) Connect the forward rotation command switch between terminals [FWD] and [CM], and connect the reverse
rotation command switch between terminals [REV] and [CM].

(3) By turning ON (short circuiting) the run command switches, operation is started.

B

For precautions in wiring, refer to Chapter 2 “INSTALLATION AND WIRING”.

B

For details on how to modify function code data, refer to Chapter 3 “3.4.1 Setting up function codes “Data

»y

Setting™.
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____________________________________________________________________________|] Chapter 5

FUNCTION CODES

This chapter explains the table of function codes used in FRENIC-MEGA, index per purpose, and the detail of each
function code.
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5.1 Function Codes Overview

5.1 Function Codes Overview

Function codes are used for selecting various functions of FRENIC-MEGA.
Function codes comprise 3 digits or 4 digits of alphanumeric character.

The first digit categorizes the group of function code alphabetically and the subsequent 2 or 3 digits identify each
code within the group by number.

Function code comprises 14 groups:
Fundamental functions (F codes),

Terminal functions (E codes),

Control codes (C codes),

Motor 1 parameters (P codes),

High-level functions (H codes),

Motor 2 parameters (A codes),

Motor 3 parameters (b codes),

Motor 4 parameters (r codes),

Application function 1 (J codes),

Application function 2 (d codes),

Customizable logic (U codes),

Link functions (y codes),

Option function (o codes),

and Keypad functions (K codes).
The function of each function code is determined according to the data to be set. The following descriptions are for
supplementary explanation of function code table. Refer to instruction manual of each option to find the details of
the option function (o code).

(O =Tl FUNCTION CODES
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5.2 Function Code Tables

5.2 Function Code Tables
5.21 Supplementary note

B Change, reflect, and save function code data during operation

Function codes are categorized into those which data change is enabled during operation of the inverter and those
which such change is disabled. The meaning of the code in the “Change during operation” column of the function
code table is described in the following table.

Symbol Change QUrlng Reflect and save data
operation
At the point when data is changed by @/@ keys, the changed data is
immediately reflected on the operation of inverter. However, at this stage, the
v+ Allowed changed value is not saved to the inverter. In order to save it to the inverter, press

key. Without saving by key and leaving the state of when the change was
made by the key, the data before the change is reflected on the operation of
inverter.

Even if data is changed by the @/@ key, the changed data will not be reflected
Y Allowed on the operation of the inverter as is; by pressing the key, the changed value
is reflected on the operation of the inverter and is also saved to the inverter.

N Not possible -

B Copying data

Function code data can be copied all at once (programming mode menu number 7 “Data Copy”) with the provided
keypad (TP-E2) or multi-function keypad (TP-A2SW). By using this function, it is possible to read out all function
code data and write the same data to a different inverter.

However, if the specification of inverter at the copy source and copy destination is not identical, some function codes
may not be copied due to security reason. According to necessity, configure the settings individually for the function
codes that are not copied. The behavior of the function codes regarding data copy is indicated in the “data copy”
column in the function code table in the next page and following.

Y: Data is copied.

Y1:  When inverter capacity is different, copying will not be performed.
Y2:  When voltage group is different, copying will not be performed.
N: Data is not copied.

B Negative logic setting of data

Digital input terminal and transistor/contact output terminal can become a signal for which negative logic is specified
by function code data setting. Negative logic is a function to reverse ON and OFF state of input or output, and switch
Active ON (function enabled with ON: positive logic) and Active OFF (function enabled with OFF: negative logic).
However, negative logic may not be enabled depending on the function of the signal.

Negative logic signal can be switched by setting the data with 1000 added to the function code data of the function
to be set. For example, the following example shows when coast to a stop command “BX” is selected by function
code EO1.

Function code data Enable
7 “BX” is ON and coast to a stop (Active ON)
1007 “BX” is OFF and coast to a stop (Active OFF)

5-2




5.2 Function Code Tables

Hl Drive control

The FRENIC-MEGA runs under any of the following control methods. Some function codes apply exclusively to the
specific control method.

The enable or disable status is indicated with an icon for each control method within the permissible setting range
field in the function code list table.

Icon example: Under V/f control Enable: Disable:

Function code

-

Vector control with sensor (synchronous motors) (F42 = 16)

table
L Control target (H18) Control method (F42)
permissible
setting range field
VI/f control
Dynamic torque vector control (F42 = 1)
V/f control with slip compensation (F42=2)
VI/f control with speed sensor (F42 = 3) ﬂ
(PGV/f]
(Pevi) Dynamic torque vector control with speed sensor (F42 = 4) 8
@)
Speed (H18 = 0) Sensorless vector control (F42 = 5) %
=
Vector control with speed sensor (F42 = 6) CZJ
-]
Sensorless vector control (synchronous motors) (F42 = 15) L
Te)
;cul
O

Torque (H18 = 2, 3) Vector control (F42=5, 6, 16)

For details on the control method, refer to “Function code F42”.

Note The FRENIC-MEGA is a general-purpose inverter whose operation is customized by frequency-basis
function codes, like conventional inverters. Under the speed-basis drive control, however, the control target
is a motor speed, not a frequency, so convert the frequency to the motor speed according to the following
expression.

Conversion formula Motor speed (r/min) = 120 x frequency (Hz)/number of poles

@ Control method icon group display

The function code list table contains locations where control method icons are displayed in groups as
shown below.

Display example: Electronic thermal overload relay (F10 to F12) control icon display

F10 |Electronic :hermal Oﬁerload Y
rotection for motor
'(:}Select motor characteristics) 1:  Enable (for a general-purpose motor with self-cooling fan)

2:  Enable (for an inverter-driven motor with separately powered cooling
fan)

F11 (Operation level) g 00 A (disable), current value of 1 to 135% of inverter rated current set Y
with A unit

(Inverter rated current dependent on F80)

F12 (Thermal time constant)| g 5 to 75.0 min Y

In this example, F11 and F12 indicate that the same control
methods as F10 is valid.
Function code group: Excluding certain exceptions, all control methods (v Gevd) G (eav)

Gral) for U codes, y codes, o codes, and K codes are valid, and therefore the control icons have been
omitted from the table.



5.2 Function Code Tables

5.2.2 Function code tables
The table of function codes to be used in FRENIC-MEGA is shown below.

[1] F codes: Fundamental functions

s |2 S
Functi E g g Fact =
unction ; = 8 actory
code Name Control method and Data setting range ﬂg-”g ; default é
-l ©
&) [m] x
FOO |Data protection Y 0 5-66
0: No data protection, no digital setting protection
1:  With data protection, no digital setting protection
2: No data protection, with digital setting protection
3: With data protection, with digital setting protection
FO1 |Frequency setting 1 N |Y 0 5-67

0:  Keypad key operation (()/(x) keys)

1 Analog voltage input (Terminal [12]) (from 0 to +10 VDC)

2:  Analog current input (Terminal [C1] (4 to 20 mA DC)

3:  Analog voltage input (Terminal [12]) + analog current input (Terminal
[C1])

5:  Analog voltage input (Terminal [V2]) (from 0 to £10 VDC)

6:  Analog voltage input (Terminal [V3]) (from 0 to +10 VDC)

7:  UP/DOWN control

8: Keypad key operation ((»)/(+) keys) (with balanceless bumpless)
10: Pattern operation

11: Digital input interface card OPC-DI (option)

12: Pulse train input

FO02 |Operation method N |Y 2 5-80
0: Keypad operation (Rotation direction input: terminal block)
1:  External signal (digital input)

2: Keypad operation (forward rotation)
3:  Keypad operation (reverse rotation)

FO3 |Maximum output frequency 1 N|Y 60.0 5-82
5.0 to 599.0 Hz

F04 |Base frequency 1 N|Y 50.0 5-83
5.0 to 599.0 Hz

FO5 |Rated voltage at base N [Y2]| 200/400

f 1
requency 0: AVR disable (output voltage proportional to power voltage)

80to 240 V: AVR operation (200V series)
160 to 500 V:  AVR operation (400 V series)

FO6 |Maximum output voltage 1 N Y2

80to 240 V: AVR operation (200V series)
160 to 500 V:  AVR operation (400 V series)

FO7 |Acceleration time 1 Y|Y *10 5-85
FO8 |Deceleration time 1 0.00 to 6000 s Y|y "0

* 0.00 is for acceleration and deceleration time cancel (when performing
soft-start and stop externally)

FO9 |Torque boost 1 Y|Y *2 5-88
0.0 to 20.0% (% value against base frequency voltage 1)
F10 |Electronic thermal overload Y|Y 1 5-88

rotection for motor 1
?Selectlmotor characteristics) |1:  Enable (for a general-purpose motor with self-cooling fan)
2

Enable (for an inverter-driven motor with separately powered cooling

fan)
F11 (Operation level) |0.00 A (disable), current value of 1 to 135% of inverter rated current set Y [Y1 *3
with A unit Y2
(Inverter rated current dependent on F80)
F12 (Thermal time constant) |0.5 to 75.0 min YI|Y *11
F14 |Restart mode after YI|Y 1 5-92
momentary power failure . - )
(operation selection) 0: Trip immediately )
1: Trip after a recovery from power failure
2: Trip after momentary deceleration is stopped
3: Continue to run (for heavy inertia load or general load)
4: Restart from frequency at power failure (for general load)
5: Restart from starting frequency
F15 |Frequency limiter (upper limit) YI|Y 70.0 5-101
F16 (Lower limit) |0.0 to 599.0 Hz Y |Y 0.0
F18 |Bias (for frequency setting 1) Y'Y 0.00 5-102
-100.00 to 100.00%
F20 |DC brakin 1 Y|Y 0.0 5-102
(starting frequency) 0.0 t0 60.0 Hz
F21 (Operation level) |0 to 100% (HHD specification), Y|Y 0
0 to 80% (HND specification),
F22 (Braking time) |0.00 (disable): 0.01 to 30.00 s Y|Y 0.00
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5.2 Function Code Tables

g |2 S
. 527 &
Flgg)((:jtgon Name Control method and Data setting range ﬂé"g g ';Z%%W %
ERa ©
&) [m] x
F23 |Starting frequency 1 Y|Y 0.5 5-105
0.0 to 60.0 Hz
If F42 = 5 or 15, 1.0 Hz is automatically set.
F24 (Holding time) [0.00 to 10.00 s Y|Y 0.00
F25 |Stop frequency Y|y 0.2
0.0 to 60.0 Hz
F26  |Motor sound Y1y 2 5-109
(Carrier frequency)
HHD specification HND specification
FRN**G2S-2G | FRN***G2*-4G | FRN***G2S-2G | FRN***G2*-4G
0.75 to 16kHz | 0003 to 0288 | 0002 to 0150 | 0032 to 0075 | 0018 to 0038
0.75 to 10kHz | 0346 to 0432 | 0180 to 1386 | 0082 to 0215 | 0045 to 0150
0.75 to 6kHz - - 0288 to 0432 | 0180 to 1386
F27 (Tone) Y|Y 0
0: Level O (disable)
1: Level 1
2: Level 2
3: Level3

*2: Factory defaults are depended on motor capacity. Refer to Table 5.2-1 Factory default settings by inverter capacity.
*3: The motor rated current is automatically set. Refer to Table 5.2-2 Motor constants (function code P03).

(O =Tl FUNCTION CODES
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5.2 Function Code Tables

D o ()
c f= [
i Sl & g
Fl::rcl)%tg)n Name Control method and Data setting range § E § ZZ?;Z?{ é
% & 5]
sl 0O o
F29 |Terminal [FM1] A 0 5-110
(Operation selection) 0: Voltage output (0 to +10 VDC)
1:  Current output (4 to 20 mA DC)
2:  Current output (0 to 20 mA DC)
4:  Voltage output (0 to £10 VDC)
F30 (Output gain) |0 to 300% Y |Y 100
F31 (Function selection) [0:  Output frequency 1 (before slip compensation) YI|Y 0
1:  Output frequency 2 (after slip compensation)
2:  Output current
3:  Output voltage
4:  Output torque
5:  Load factor
6: Power consumption
7:  PID feedback value
8:  Actual speed/estimated speed
9:  DC link bus voltage
10: Universal AO
11:  Analog output test (-)
13: Motor output
14: Calibration (+)
15: PID command (SV)
16: PID output (MV)
17: Master-follower angle deviation
18: Inverter cooling fin temperature
21: PG feedback value
22: Torque current command
23: PID deviation
24: Line speed command
25:  Winding diameter calculation value
26: Setting frequency (before acceleration/deceleration calculation)
111 to 124: Customizable logic output signal 1 to 14
F32 |Terminal [FM2] (Operation *Same as F29 Y I|Y 0 5-110
selection)
F33 |Terminal [FMP] (Pulse rate) Y<|Y 1440 5-115
25 to 6000 p/s (number of pulse at 100%)
F34 (Output gain) |0,1 to 300% Y*|Y 0
0: Pulse output
1 to 300%
F35 (Function selection) |*Same as F31 Y |Y 0
F37 |Load selection/ PGV N |Y 1 5-116
Auto torque boost/ ) 0:  Quadratic-torque load
Auto energy-saving operation 1 1:  Constant torque load
2:  Auto torque boost
3:  Auto energy-saving operation (quadratic-torque load)
4:  Auto energy-saving operation (constant torque load)
5:  Auto energy-saving operation with auto torque boost
F38 |Stop frequency (detection mode) N |Y 0 5-118
0:  Speed detection value / estimated speed
1:  Reference speed
F39 (Holding time) | (w70 (v GIY) (PeV) (As) (rey) Y Y 0.00
0.00t0 10.00 s
F40 |Torque limiter 1-1 Y|Y 999 5-119
F41 |Torque limiter 1-2 -300 to 0 to 300% ; 999 (Disable) Y|Y 999
F42 |Drive control selection 1 vz) (revi) (sv) (Pav) (pmsy) (mpey) (TRQ) N |Y 0 5-126
0:  V/f control without slip compensation
1:  Dynamic torque vector control
2:  VIf control with slip compensation
3:  V/f control with speed sensor
4:  Dynamic torque vector control with sensor
5. Sensorless vector control
6:  Vector control with speed sensor
15: Sensorless vector control (synchronous motors)
16: Vector control with sensor (synchronous motors)
F43 |Current limiter(mode selection) Y |Y 2 5-131
0: Disable
1:  Enable at constant speed (disable during ACC/DEC)
2:  Enable during ACC/constant speed operation (disable during
DEC)
F44 (Operation level) Y |Y 12
20 to 200% (rated current of the inverter for 100%)
(Inverter rated current is dependent on F80.)
F50 |Electronic thermal overload Y | Y1 *13 5-133
(for braking resistor protection) 14 (i ysing built-in breaking resistor) 1 to 9000 kWs Y2
(discharging capacity) OFF (cancel)
F51 (Permissible average loss) |0.001 to 99.99 kW Y | Y1 0.001
Y2
F52 (Braking resistance value) [0.01 to 999 Q Y | Y1 0.01
Y2
F58 |Terminal [FM1] (Filter) Y|Y 0.00 5-110
0.00t0 5.00 s
F59 (Bias) -100.0 to 100.0% Y<|Y 0.0
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5.2 Function Code Tables

22 S
i SEl 3 g
Fucrcl)%tg)n Name Control method and Data setting range § E g ZZ?;Z?{ é
% & 5]
B =] 4
F60 |Terminal [FM2] ) Yoy 100
(Output gain) |9 15 300%
F61 (Function selection) [*Same as F31 Y |Y 2
F62 (Filter) |0.00 to 5.00 s Y |Y 0.00
F63 (Bias) {-100.0 to 100.0% Y<|Y 0.0
F64 |Terminal [FMP] (Filter) Y |Y 0.00 5-115
0.00t0 5.00 s
F80 |HHD/HND switching N |Y 0 5-135
0:  HHD specification
1:  HND specification

*10: 6.00 s for FRN0115G2S-2G/FRN0060G2[J-4G or lower inverters, 20.00 s for FRN0146G2S-2G/FRN0075G2[J-4G or higher inverters
*11: 5.0 min for FRN0115G2S-2G/FRN0060G2-4G or lower inverters, 10.0 min for FRN0146G2S-2G/FRN0075G2-4G or higher inverters
*12: 180% for FRNO075G2S-2G/FRN0038G2-4G or lower inverters, 160% for FRN0088G2S-2G/FRN0045G2[1-4G or higher inverters
*13: 0 for FRN0046G2S-2G/FRN0023G2[1-4G or lower inverters, OFF for FRN0059G2S-2G/FRN0031G2[1-4G or higher inverters

(O =Tl FUNCTION CODES
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5.2 Function Code Tables

[2] E codes: Extension Terminal Functions (terminal functions)

T | 2 S
Function N c | hod and D. : %-g ? Factory ‘:l
code ame ontrol method and Data setting range gé E default g
5 | &
EO01 [Terminal [X1] See E01 to E09 in “Table 5.2.2 Control input terminal setting list table”. N v 0 5-136
(Function selection)
E02 |Terminal [X2] N[ Y 1
E03 |Terminal [X3] N[ Y 2
E04 |Terminal [X4] N[ Y 3
EO05 |Terminal [X5] N Y 4
E06 |Terminal [X6] N Y 5
EOQ7 |Terminal [X7] N Y 6
E08 |Terminal [X8] N Y 7
E09 |Terminal [X9] N[ Y 8
Table 5.2.2 Control input terminal setting list table
Function code and name
EO1 to E09 E70 E98,E99 |0101to o116 Control method and Data setting range
Terminal [X1] Keypad Terminal Terminal [I1]
to [X9] M/Shiftkey |[FWD], [REV]| to[116]
0 (1000): Multistep frequency selection (0 to 1 steps) “SS1”
Y Y Y Y 1 (1001): Select multistep frequency (0 to 3 steps) “SS2”
2 (1002): Select multistep frequency (0 to 7 steps) “SS4”
3 (1003): Select multistep frequency (0 to 15 steps) “SS8”
v v v v 4 (1004): Select ACC/DEC time (2 steps) ‘RT1”
5 (1005): Select ACC/DEC time (4 steps) “RT2”
Y Y Y Y 6 (1006): Select 3-wire operation “HLD”
v v v v
7 (1007): Coast to a stop command “BX”
Y N Y Y 8 (1008): Reset alarm (Abnormal) “‘RST”
v N v v 9 (1009): External alarm ) “THR”
(9 = Active OFF/1009 = Active ON)
v v v v
10 (1010): Ready for jogging “JOG”
Y Y Y Y 11 (1011): Select frequency setting 2/ frequency setting 1 “Hz2/ Hz1”
v v v v
12 (1012): Select motor 2 “m2”
Y Y Y Y 13: DC braking command “‘DCBRK”
(Ms) is valid only when P30 = 0
v v v v
14 (1014): Select torque limit 2/ torque limit 1 “TL2/ TL1”
Y N Y Y 15: Switch to commercial power (50 Hz) “SW50”
16: Switch to commercial power (60 Hz) “SWe0”
Y N Y Y 17 (1017): UP command “upP”
18 (1018): DOWN command “DOWN”
v v v v
19 (1019): Allow function code editing (data change enabled) “WE-KP”
v v v v
20 (1020): Cancel PID control “Hz/PID”
Y Y Y Y 21 (1021): Switch normal/ inverse operation “IvVS”
v N v v
22 (1022): Interlock “IL”
v v v v
23 (1023): Cancel torque control “Hz/TRQ”
v v v v
24 (1024): Select link operation (RS-485, BUS option) “LE”
Y N Y Y 25 (1025): Universal DI “U-DI"Universal DI
v v v v
26 (1026): Select auto search for idling motor speed at starting “STM”
Y Y Y Y 30 (1030): Force to stop “STOP”
(30 = Active OFF/1030 = Active ON)
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5.2 Function Code Tables

Function code and name

EO1 to BO9 E70 E98,E99 0101100116 Control method and Data setting range
Terminal [X1] Keypad Terminal Terminal [I1]
to [X9] M/Shift key |[FWD], [REV]| to[116]
v v v v
32 (1032): Pre-excite “EXITE”
Y Y Y Y 33 (1033): Reset PID integral and differential terms “PID-RST”
34 (1034): Hold PID integral term “PID-HLD”
v v v v
35 (1035): Local (keypad) command selection “Loc”
Y Y Y Y 36 (1036): Select motor 3 “M3”
37 (1037): Select motor 4 “M4”
v v v v
39: Condensation prevention “DWP”
Y Y Y Y 40: Switch to commercial power built-in sequence (50 Hz)  “ISW50”
41: Switch to commercial power built-in sequence (60 Hz)  “ISW60”
v N v v ﬂ
42 (1042): Activate the limit switch at start point “LS” @]
v v v v 8
46 (1046): Overload stop enable command “‘OLs” =
v v v v O
47 (1047): Servo lock command “LOCK” 6
pd
Y1 N N N 48: Pulse train input “PIN” E
*1 Terminal [X6] and [X7] only (E06, E07)
v*2 N v v :t9 (1049): Pulse train sign terminal “SIGN” 0
2 Other than terminal [X6] and [X7] (EO1 to E05, E08, E09)
&
v N v v 58(1058) :UP/DOWN frequency clear “STZ” 6
v v v v
59 (1059): Battery operation selection “BATRY”
60 (1060): Select torque bias 1 “TB1”
Y Y Y Y -
61 (1061): Select torque bias 2 “TB2”
62 (1062): Hold torque bias “H-TB”
v N v v
65 (1065): Check brake “BRKE”
Y Y Y Y 70 (1070): Cancel line speed control “Hz/LSC”
71 (1071): Hold line speed control frequency in the memory “LSC-HLD”
72 (1072): Count the run time of commercial power-driven motor 1
“CRUN-M1”
73 (1073): Count the run time of commercial power-driven motor 2
Y N Y Y “CRUN-M2”
74 (1074): Count the run time of commercial power-driven motor 3
“CRUN-M3”
75 (1075): Count the run time of commercial power-driven motor 4
“CRUN-M4”
v v v v
76 (1076): Select droop control “DROOP”
v v v v
77 (1077): Speed deviation error cancel “PG-CCL”
Y Y Y Y 78 (1078): Speed control parameter selection 1 “MPRM1”
79 (1079): Speed control parameter selection 2 “MPRM2”
Y Y Y Y 80 (1080): Cancel customizable logic “CLC”
81 (1081): Clear all customizable logic timers “CLTC”
v v v v
82 (1082): Anti-regenerative control cancel “AR-CCL”
v v v v
83 (1083): PG input switching “PG-SEL”
v v v v
84 (1084): Acceleration/deceleration cancel (bypass) “‘BPS”
Y Y Y Y 94: Forward rotation JOG “FJOG”
95: Reverse rotation JOG “RJOG”
v v v v
97 (1097): Direction command “‘DIR”
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5.2 Function Code Tables

Function code and name

EO1 to B9 E70 E98,E99 0101100116 Control method and Data setting range
Terminal [X1] Keypad Terminal Terminal [I1]
to [X9] M/Shift key |[FWD], [REV]| to[I16]
N N Y N 98: Run forward / stop command “FWD”
99: Run reverse / stop command “REV”
v v v v
100: No assignment “NONE”
Y Y Y Y 105 (1105): Light load automatic double speed judgment permission
“LAC-ENB”
Y Y Y Y
110 (1110): Servo lock gain selection “LSG2”
Y N Y Y 111 (1111): Forced stop (terminal block only) “STOP-T”
(111 = Active OFF/1111 = Active ON)
Y Y Y Y
116 (1116): AVR cancel “AVR-CCL”
v v v v
119 (1119): Speed regulator P selection “P-SEL”

Y Y Y Y 121 (1121) to 129(1129): Customizable logic input 1to 9  “CLI1” to “CLI9”
v v v v
134 (1134): Forced operation command “FMS”
v v v v
135 (1135): Travel/absolute position switching “INC/ABS”
Y Y Y Y
136 (1136): Orientation command "ORT"
Y Y Y Y 137 (1137): Position control/speed control switching "POS/HZ"
138 (1138): Homing command "ORG"
v N v v 139 (1139): + direction overtravel "+OT"
140 (1140): - direction overtravel "-oT"
141 (1141): Position clear command "P-CLR"
142 (1142): Position preset command "P-PRESET"
143 (1143): Teaching command "TEACH"
Y Y Y Y 144 (1144): Positioning data change command "POS-SET"
145 (1145): Positioning data selection 1 "POS-SEL1"
146 (1146): Positioning data selection 2 "POS-SEL2"
147 (1147): Positioning data selection 4 "POS-SEL4"
Y N Y Y 169 (1169): Initial diameter set command “D-SET”
170 (1170): Winding diameter calculation hold command “D-HLD”
Y Y Y Y 171 (1171): PID control multistage command 1 “PID-SS1”
172 (1172): PID control multistage command 2 “PID-SS2”

*

Inside the () is the negative logic signal (OFF at short-circuit).
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5.2 Function Code Tables

5 2 oy
Function : -g E g Factory 8
code Name Control method and Data setting range Gé)g 8 default E
g2 % 3
O (=] 14
E10 |Acceleration time 2 Y Y *1 5-159
E11 |Deceleration time 2 9.00 to 6000 s ) o Y Y *1
0.0 o for acemeraton and deceleraon me cancel when Y [ v |
E13 |Deceleration time 3 Y Y *1
E14 |Acceleration time 4 Y Y *1
E15 |Deceleration time 4 Y Y *1
E16 |Torque limiter 2-1 Y v 999 5159
-300 to 0 to 300%; 999 (Disable)
E17 |Torque limiter 2-2 -300 to 0 to 300%; 999 (Disable) Y Y 999
E20 |Terminal [Y1] See E20 to E27 in “Table 5.2.3 Control output terminal setting list table”. N Y 0 5-159
(Function selection)
E21 |Terminal [Y2] N Y 1
E22 |Terminal [Y3] N Y 2 (%5}
E23 |Terminal [Y4] N Y 7 UDJ
E24 |Terminal [Y5A/C] N Y 15 @)
(Ry output) O
E27 |Terminal [30A/B/C] function N Y 99 Z
(Relay output) Q
|_
O
Z
Table 5.2.3 Control output terminal setting list table E
Function code and name
E20 to E27 E71 023 t0 026 |0121to 0128 Lg_
Ter{2|[$1‘|1]FY1] Keypad M- [YI%néi/réallm Terminal [O1] Control method and Data setting range 6
[Y5A/C], |LED indicator [Y4A/BIC] to [08]
[30A/B/C]
v v v v
0 (1000): Inverter running
v v v v
1 (1001): Frequency (speed) arrival “FAR”
v v v v
2 (1002): Frequency (speed) detected “‘FDT”
Y Y Y Y 3 (1003): Under voltage detected (inverter stopped) “LU”
Y Y Y Y 4 (1004): Detected torque polarity “B/D”
Y Y Y Y 5 (1005): Inverter output limiting “loL”
Y Y Y Y 6 (1006): Auto-restarting after momentary power failure “IPF”
Y Y Y Y 7 (1007): Motor overload early warning “‘oL”
Y Y Y Y 8 (1008): Keypad operation “‘KP”
Y Y Y Y 10 (1010): Inverter ready to run “RDY”
v N v v 11: Commercial/inverter power supply switching “SWasg”
12: Commercial/inverter power supply switching “SW52-2”
13: Commercial/inverter power supply switching “SW52-1”
v N v v
15 (1015): Switch MC on the input power lines “AX”
16 (1016): Pattern operation stage transition “TU”
v v v v 17 (1017): Pattern operation cycle completed “TO”
18 (1018): Pattern operation stage 1 “STG1”
19 (1019): Pattern operation stage 2 “STG2”
20 (1020): Pattern operation stage 4 “STG4”
v v v v
21 (1021): Frequency (speed) arrival 2 “FAR2”
v v v v
22 (1022): Inverter output limiting with delay “loL2”
v v v v
25 (1025): Cooling fan in operation “FAN”
v v v v
26 (1026): Auto-resetting “TRY”
v N v v
27 (1027): Universal DO “U-DO”
v v v v
28 (1028): Heat sink overheat early warning “OH”
Y Y Y \4
29 (1029): Master-follower operation complete “SY”
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5.2 Function Code Tables

Function code and name

E20 to E27 E71 023t0 026 |0121to0 0128

Terminal [Y1] .
to[Y4], | KeypadM- | . terminal

pac 1A/BIC] to
[YSA/C], |LED indicator| LY.
[30A/B/C] [Y4A/BIC]

Control method and Data setting range
Terminal [O1]
to [08]

Y Y Y Y
30 (1030): Lifetime alarm “LIFE”

Y Y Y Y
31 (1031): Frequency (speed) detected 2 “FDT2”

33 (1033): Reference loss detected “REF OFF”

35 (1035): Inverter outputting “RUN 2”

36 (1036): Overload prevention controlling “OLP”

37 (1037): Current detected “ID”
Y Y Y Y 38 (1038): Current detected 2 “ID2”
39 (1039): Current detected 3 “ID3”
41 (1041): Low current detected “IDL”

42 (1042): PID alarm “PID-ALM”

43 (1043): Under PID control “PID-CTL”
44 (1044): Under sleep mode of PID control “PID-STP”

45 (1045): Low torque detected “U-TL”

46 (1046): Torque detected 1 “TD1”
47 (1047): Torque detected 2 “TD2”

48 (1048): Motor 1 selected “SWM1”

Y Y Y Y 49 (1049): Motor 2 selected “SWM2”
50 (1050): Motor 3 selected “SWM3”
51 (1051): Motor 4 selected “SWM4”

Y Y Y Y 52 (1052): Forward rotation “FRUN”

53 (1053): Reverse rotation “RRUN”"

54 (1054): Under remote mode “RMT”

56 (1056): Motor overheat detected by thermistor “THM”

57 (1057): Mechanical brake control “BRKS”

58 (1058): Frequency (speed) detected 3 “FDT3”

Y Y Y Y 59 (1059): Current input wire break detection (terminal [C1] and [C2])
“C10FF

70 (1070): Speed valid “DNZS”

71 (1071): Speed agreement “‘DSAG”

72 (1072): Frequency (speed) arrival 3 “FAR3”

76 (1076): Speed mismatch “PG-ERR”

77 (1077): Low DC link bus voltage detection “U-EDC”

79 (1079): During decelerating at momentary power failure “IPF2”

82 (1082): Positioning complete “PSET”

84 (1084): Maintenance timer counted up “MNT”

87 (1087): Frequency arrival and detected “FARFDT”

89 (1089): Magnetic pole position detection complete signal “PTD”
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5.2 Function Code Tables

Function code and name
E20 to E27 E71 023 t0 026 |0121to 0128
Terminal [Y1] Terminal ) Control method and Data setting range
to [Y4], Keypad M- [Y1A/B/C] to Terminal [O1]
[E’,YOSA/_/\I/B?é] LED indicator [Y4A/BIC] to [08]
90 (1090): Alarm content 1 “AL1”
Y N Y Y 91 (1091): Alarm content 2 “AL2”
92 (1092): Alarm content 4 “AL4”
93 (1093): Alarm content 8 “AL8”
v v v v
95 (1095): Forced operation “FMRUN”"
Y Y Y Y 98 (1098): Warning “L-ALM”
99 (1099): Alarm output “ALM”
. v . .
100 : No assignment “NONE”
Y Y Y Y 101 (1101): EN circuit failure detected “DECF”
102 (1102): EN terminal input OFF “ENOFF”
v v v v
105 (1105): Braking transistor broken “DBAL”
Y Y Y Y 111 (1111) to 124(1124):
Customizable logic output signal 1 to 14 “CLO1" to “CLO14”
v v v v
125 (1125): Integral power pulse output “POUT”
(rQ]
v v v v 131 (1131): Speed limit level o “S-LIM”
v v v v
132 (1132): Torque limit level “T-LIM”
v v v v
133 (1133): Low current detection “IDL2”
135 (1135): Dancer upper limit position warning signal “D-UPFL”
Y Y Y v 136 (1136): Dancer lower limit position warning signal “D-DNFL”
137 (1137): Dancer position limit warning signal “D-FL”
151 (1151): Overtravel detection “OT-OuUT”
Y Y Y Y 152 (1152): Forced stop detection “STOP-OUT”
153 (1153): Pass point detection 1 “PPAS1”
154 (1154): Pass point detection 2 “PPAS2”
158 (1158): Overload detected “LLIM”
Y Y Y Y
159 (1159): Performing light load automatic double speed operation
“LAC”
v v v v
251(1251): M/Shift key ON/OFF status “MTGL”
* Inside the () is the negative logic signal (OFF at short-circuit).

*1: 6.00 s for FRN0115G2S-2G/FRN0060G2-4G or lower inverters, 20.00 s for FRN0146G2S-2G/FRN0075G2-4G or higher inverters
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5.2 Function Code Tables

§ |2 s
Functi B gza Fact &
unction : = actory
code Name Control method and Data setting range Gggg 8 default ?9
&2 % o
S |o &
E29 |Frequency arrival delay timer  (FAR2) Y|Y 0.10 5-172
0.01t0 10.00 s
E30 |Frequency arrival detection width Y|Y 25
(Detection width) |5 5t 10.0 Hz
E31 |Frequency detection 1 Y|Y 60.0 5-174
(operation level) 0.0 to 599.0 Hz
T E32 | (Hysteresis width) | (vz) (rev) (5Lv) (Pav) (Msy) (empey) (TRQ) Y|Y 1.0
0.0 to 599.0 Hz
E34 | Overload early warning/Current Y |Y1 *3 5-175
detection Level 0.00 (Disable), 1 to 200% of inverter rated current Y2
(Level) (Inverter rated current dependent on F80)
E35 (Timer) [0.01 to 600.00 s Y|Y 10.00
E36 |Frequency detection 2 (Level) | (/) GaviD) (Gv) (Pav) (pms) (Pmpey) (TRQ) Y|Y 60.0 5-176
0.0 to 599.0 (Hz)
E37 |Current detection 2/Low current *Same as E34 Y |Y1 *3 5-176
] detection (Level) Y2
E38 (Timer) |*Same as E35 YI|Y 10.00
E39 |Constant rate of feeding coefficient 1/ Y|Y 1.000 |5-176
Speed display auxiliary coefficient 1 0.000 to 9.999
E42 |LED display filter Y |Y 0.5 5-177
0.0to5.0s
E43 |LED monitor (display selection) vz) (v (sv) (Pav) (pmsy) (mpey) (TRQ) Y|Y 0 5-177
0: Speed monitor (Selectable with E48)
3:  Output current
4:  Output voltage
8: Calculated motor output torque
9:  Power consumption
10: PID process command
12: PID feedback value
13: Timer value
14: PID output
15: Load factor
16: Motor output
17: Analog signal input monitor
21: Current position
22: Positioning deviation
23: Torque current (%)
24: Magnetic flux command(%)
25: Input watt-hour
26: Winding diameter
27: Position control start position
28: Stop target position
29: PID deviation
30: Torque bias
31: Estimated inertia acceleration/deceleration time conversion
value (coming soon)
32: Customizable logic output
E44 (Display when stopped) [0:  Specified value YI|Y 0 5-179
1:  Output value
E48 |LED monitor details ] ) vz (ravn) GGV (Pav) (vsy) (evpey) (TRQ) Y|Y 0 5-179
(Speed monitor selection) |. Output frequency 1 (before slip compensation)
1:  Output frequency 2 (after slip compensation)
2: Reference frequency
3: Motor rotation speed
4: Load rotation speed
5. Feed speed
6: Transport time for specified length
7: Speed (%
8: Line speed set value
9: Line speed output value
E49 |Torque Command Monitor ] vz (ravd) GGV (Pav) (vsy) (evpey) (TRQ) Y|Y 1 5-180
(Polarity selection) 0: Torque polarity
1:  Plus for driving, Minus for braking
E50 |Display coefficient for speed monitor Y|Y 30.00 [5-182
0.01 to 600.00
E51 |Display coefficient for “Input watt-hour Y|Y 0.010 [5-182
data 0.000 (Cancel/Reset), 0.001 to 9999

*3: The motor rated current is automatically set. Refer to Table 5.2-2 Motor constants (function code P03).
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5.2 Function Code Tables

5 |2 s
. S22 - 8
unction : B= actory
code Name Control method and Data setting range ﬂg’,g 8 default ?9
& 2 % ©
G |0 i
E52 |Keypad menu selection Y|Y 2 5-183
0: Function code data setting mode (Menu 0, Menu 1, and Menu 7)
1:  Function code data check mode (Menu 2 and Menu 7)
2:  Full-menu mode
E54 |Frequency detection 3 Y|Y 60.0 5-183
(Level) |6 0 to 599.0 Hz
E55 |Current detection 3  (Level)['Same as E34 Y |Y1 *3 5-183
Y2
E56 (Timer) [*Same as E35 Y|Y 10.00
E57 |Integral power pulse output Y|Y 1 5-184
unit 0: Pulse output every 0.1 kWh
1: Pulse output every 1 kWh
2: Pulse output every 10 kWh
3: Pulse output every 100 kWh
4: Pulse output every 1000 kWh
E61 | Terminal [12] extended N|Y 0 5-184
funct|.on —0:  No extension function assignment
E62 |Terminal [C1] (C1 function)|1: Auxiliary frequency setting 1 NY 0
. (Extension function|5.  ayxiliary frequency setting 2
selection)
. 3: PID command 1
E63 |Terminal [V2] 5. PID feedback value NY 0
6: Ratio setting
7: Analog torque limit value A
8: Analog torque limit value B
9: Torque bias
10: Torque command
11: Torque current command
12: Acceleration/deceleration time ratio setting
13: Upper limit frequency
14: Lower limit frequency
15: Auxiliary frequency setting 3
16: Auxiliary frequency setting 4
17: Speed limit for forward rotation (FWD)
18: Speed limit for reverse rotation (REV)
20: Analog signal input monitor
E64 |Saving of digital reference Y|Y 0 5-186
frequency 0: Auto saving (main power is turned off)
1: Save by turning key ON
E65 |Reference loss detection Y|Y 999 5-187
(Continuous running 0: Sto ;
: p deceleration
frequency) 20 to 120%, 999: Cancel
E66 |Terminal [C1] (V3 function)|*Same as E61 N|Y 0
(Extension function
selection)
E70 |M/Shift key See E70 in “Table 5.2.2 Control input terminal setting list table”. N|Y 100 5-188
(Function selection)
E71 |M-LED indicator See E71 in “Table 5.2.3 Control output terminal setting list table”. N|Y 100
(Function selection)
E76 |DC link bus low-voltage Y |Y2 235 5-188
detection level 200 to 400 V (200V series) 470
400 to 800 V (400V series)
E78 |Torque detection 1 (Level) Y|Y 100 5-189
0 to 300%
E79 (Timer) Y |Y]| 10.00
0.01 to 600.00 s
E80 |Torque detection 2/ Same as E78 Y|Y 20
low torque detection (Level)
E81 (Timer) |*Same as E79 Y|Y 20.00
E98 |Terminal [FWD] function See E98, E99 in “Table 5.2.2 Control input terminal setting list table”. N|Y 98 5-189
E99 |Terminal [REV] function N|Y 99

*3: The motor rated current is automatically set. Refer to Table 5.2-2 Motor constants (function code P03).
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[3] C codes: Control Functions of Frequency (Control function)

[)]
£
=
S|l o o
2| £ =
Functi s| 2 Fact 3
lz:rg)((:j:eon Name Control method and Data setting range .qg g dztf:a%ﬁ/ %
O | K]
2| a 4
[
£
@)
C01  [Jump frequency 1 YI|Y 0.0 5-190
0.0 to 599.0 Hz
C02 2 YI|Y 0.0
Co3 3 YI|Y 0.0
Co4 (Skip width) (0.0 to 30.0 Hz YI|Y 3.0
C05 |Multistep frequency 1 YI|Y 0.00 5-191
0.00 to 599.00 (Hz)
C06 2 YI|Y 0.00
co7 3 YI|Y 0.00
C08 4 YI|Y 0.00
C09 5 YI|Y 0.00
Cc10 6 YI|Y 0.00
c1 7 YI|Y 0.00
C12 8 YI|Y 0.00
C13 9 YI|Y 0.00
C14 10 YI|Y 0.00
C15 1 YI|Y 0.00
C16 12 YI|Y 0.00
c17 13 YI|Y 0.00
Cc18 14 YI|Y 0.00
Cc19 15 YI|Y 0.00
€20 |Jogging frequency Y|Y 0.00 |5-192
0.00 to 599.00 Hz
C21 |Pattern operation / timed N|Y 0 5-193
operation ) . |0: 1 cycle operation
(Operation selection) | 1:  Repetition operation
2: Constant speed operation after 1 cycle operation
3: Timed operation
Cc22 (Stage 1) ] ) . Y [ Y| 1st: 0.00
c23 (Stage 2) Special setting: Press the key 3 times. Yy %rr\g f
C24 (Stage 3) | 1st: Set run time 0.0 to 6000 s and press the key. Y|Y
C25 Stage 4 YI|Y
— (Stage 4) 2nd: Set rotational direction F (forward) or r (reverse) and press the key.
C26 (Stage 5) YI|Y
c27 (Stage 6) |3rd:  Set acceleration/deceleration time 1 to 4 and press the key. Y |y
Cc28 (Stage 7) YI|Y
C30 |Frequency setting 2 Same as FO1 N|Y 2 5-196
C31  |Analog input adjustment Y |Y 0.0 5-196
(Terminal [12]) (Offset)
-5.0t0 5.0 %
€32 (Gain) Y*| Y| 100.00
0.00 to 400.00%
C33 (Filter) YIY 0.05
0.00t0 5.00 s
C34 (Gain base point) Yoy 100.00
0.00 to 100.00 %
C35 (polarity selection) NTY 1
0: Bipolar
1:  Unipolar
C36 |Analog input adjustment Same as C31 Y |Y 0.0
(Terminal [C1])
(C1 function)
R (Offset)
C37 (Gain) |Same as C32 Y |Y 100.00
C38 (Filter) |Same as C33 Y|Y 0.05
C39 (Gain base point) |Same as C34 Y |Y 100.00
C40 (Operation selection) N Y 0
0: 4 to 20 mA Unipolar
1:  0to 20 mA Unipolar
10: 4 to 20 mA Bipolar
11: 0to 20 mA Bipolar
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0.00 to 599.00 Hz

D
£
c
c jo)] [0
= [ (2]
. c|& g
F%T)%t'eon Name Control method and Data setting range _“;’ 8 ';2?;%'}{ 3
© 2
o | & 3
2| a 14
[
e
O
C41 |Analog input adjustment Same as C31 Y |Y 0.0
(Terminal [V2])
(offset)
C42 (Gain) [Same as C32 Y |Y 100.00
C43 (Filter) |Same as C33 YI|Y 0.05
C44 (Gain base point) |Same as C34 Y*|Y 100.00
C45 (polarity selection) [Same as C35 N|Y 1
C50 |Bias (for frequency setting Y |Y 0.00 5-199
1 . . 10.00 to 100.00 %
(Bias base point)
C51 |Bias (PID command 1) Y |Y 0.00
(bias value) | 100 0 to 0.00 to 100.00%
C52 (Bias base point) |0.00 to 100.00 % Y|Y 0.00
C53 | Selection of normal/inverse Y|Y 0 5-199
operation ) 0: Normal 1: Inverse
(Frequency setting 1)
C54 (Frequency setting 2) Y|Y 0
C55 | Analog input adjustment Y*|Y 0.00 5-196
(Terminal [12]) - |-200.0 to 0.00 to 200.00%
(Bias)
C56 (Bias base point) |0.00 to 100.00 % Y |Y 0.00
C58 (Display unit) [Same as J105 (0 cannot be set.) Y|Y 2 5-199
C59 (maximum scale) |-999.0 to 0.00 to 9990.0 N|[Y 100.00 ([5-200
C60 (minimum scale) |-999.0 to 0.00 to 9990.0 N |Y| 000
C61 | Analog input adjustment Y |Y 0.00 5-196
(Terminal [C1] (C1 fu"(cg."“))) -200.0 to 0.00 to 200.00 %
ias
Cc62 (Bias base point) |0.00 to 100.00 % Y|Y 0.00
Cce4 (Display unit) |Same as J105 (0 cannot be set.) Y|Y 2 5-199
C65 (maximum scale) [-999.0 to 0.00 to 9990.0 N|Y 100.00 |5-200
C66 (minimum scale) |-999.0 to 0.00 to 9990.0 N|Y 0.00
C67  |Analog input adjustment Y |Y 0.00 5-196
(Terminal [V2]) . |-200.0 to 0.00 to 200.00 %
(Bias)
C68 (Bias base point) |0.00 to 100.00 % Y |Y 0.00
C70 (Display unit) [Same as J105 (0 cannot be set.) Y|Y 2 5-199
C71 (maximum scale) [-999.0 to 0.00 to 9990.0 N|Y 100.00 |5-200
C72 (minimum scale) |-999.0 to 0.00 to 9990.0 N|Y 0.00
C74 ,(’-\_Ipalog ir};fgtﬁ)djustment Y |Y 0.0 5-196
ermina _ [
(V3 function) (Offset) [201050%
C75 (Gain) (0.00 to 400.00 % Y|Y 100.00
C76 (Filter) [0.00 to 5.00 s Y|Y 0.05
Cc77 (Gain reference point) |0.00 to 100.00 % Y*|Y 100.00
C78 (Operation selection) |0: Bipolar N|Y 1
1: Unipolar
C82 (Bias) |-200.0 to 0.00 to 200.00 % Y |Y 0.00 5-196
C83 (Bias reference point) |0.00 to 100.00 % Y |Y 0.00
C84 (Display unit) |Same as J105 (0 cannot be set.) Y|Y 2 5-199
C85 (Maximum scale) |The analog input monitor terminal [C1] (C1 and V2 functions) display inthe - | N | Y 100.00 |5-200
999.0 to 0.00 to 9990.0 range can be converted into easily recognizable
physical quantities. This function can also be used for PID feedback and PID
I command values.
C86 (Minimum scale) | The analog input monitor terminal [C1] (C1 function) display in the -999.0 to N|Y 0.00
0.00 to 9990.0 range can be converted into easily recognizable physical
quantities. This function can also be used for PID feedback and PID
command values.
C89 |Frequency compensation 1 Y|Y 1 5-200
via communication 32768 to 32767
(Numerator) | (keynad display is 8000 to 7FFF (in hexadecimal))
C90 |Frequency compensation 2 |(Interpreted as 1 when the value is set to 0) Y|Y 1
via communication
(Denominator)
C94 [Jump frequency 4 Y|Y 0.0 5-190
C95 5 0.0 to 599.0 Hz Y|Y 0.0
C96 6 YI|Y 0.0
C99 |Digital setting frequency Y|Y 0.00 5-200
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[4] P codes: Motor 1 Parameters (Motor 1 parameters)
[)]
£
=
€| o o
2| £ 2
>
Function Name Control method and Data setting range 5 g | Factory 'g_
code grang 5| S | defautt g
9| © K]
2| o 4
8
@)
P01 |Motor 1 (No. of poles) N [Y1Y2 4 5-201
2 to 128 poles
P02 (Rated capacity) {0.01 to 1000 kW (At P99 = 0 or 2 to 5, 20 to 23) N [Y1Y2 *6 5-201
0.01 to 1000 HP (At P99 = 1)
P03 (Rated current) [0.00 to 2000 A N [Y1Y2 *6 5-201
P04 (Auto-tuning) |0: Disable N N 0 5-202
1:  Stop tuning
2: Rotation tuning
4: Synchronous motor magnetic pole position offset tuning
5:  Stop tuning (%R1, %X only)
P05 (Online tuning) Y| Y 0 5-203
0: 0: Disable, 1: Enable
P06 (No-load current) N [Y1Y2 *6 5-204
0.00 to 2000A
P07 (%R1) [0.00 to 50.00% Y [Y1Y2 *6
P08 (%X) |0.00 to 50.00% Y [Y1Y2 *6
P09 (Slip compensation gain for Y| Y 100.0 |5-204
driving) 10,0 to 200.0%
P10 (Slip compensation Y |Y1Y2 0.5
response time) |5 01 10 10.00 s
P11 (Slip compensation gain for Y| Y 100.0
braking) 19,0 to 200.0 %
P12 (Rated slip frequency) N [Y1Y2 *6 5-205
0.00 to 15.00 Hz
P13 (Iron loss factor 1) v ly1y2 6 5-205
0.00 to 20.00%
P14 (Iron loss factor 2) {0.00 to 20.00% Y [Y1Y2 0.00
P15 (Iron loss factor 3) {0.00 to 20.00% Y [Y1Y2| 0.00
P16 (Magnetic saturation fact?; 0.0 to 300.0% v y1y2 5 5-205
P17 (Magnetic saturation factg; 0.0 to 300.0% v Iy1y2 5
P18 (Magnetic saturation factg; 0.0 to 300.0% v Y12 “6
P19 (Magnetic saturation factg; 0.0 to 300.0% v Y12 “6
P20 (Magnetic saturation factg; 0.0 to 300.0% v Y12 “6
P21 (Magnetic saturation |0.0 to 300.0% *
expansion coefficient a) Y [Y1Y2 6
P22 (Magnetic saturation |0.0 to 300.0% *
expansion coefficient b) Y [Y1Y2 6
P23 (Magnetic saturation |0.0 to 300.0% *
expansion coefficient c) Y |Y1v2 6
P24 (Load inertia) v Iyiv2| 0.000 5-205
0.000 to 99.990 s ’
P30 (Synchronous motor 5-206
magnetic pole position (4. pyL.in b
- - y current
detection method selection) |1: Eor |PMSM (Interior permanent magnet synchronous motor)
2: For SPMSM (Surface permanent magnet synchronous motor) N Y1Y2 1
3: Pull-in by current for IPMSM (Interior permanent magnet synchronous
motor)
4: High-frequency superimposing method for IPMSM
P40 (For adjustment by |0 to 100 Y [Y1Y2 15 5-208
manufacturer)*9
P41 (For adjustment by |-50.0 to 50.0 Y [Y1Y2 1.0
manufacturer)*9
P53 (%X correction factor 1) v ly1y2 100 5-208
0 to 300%
P54 (%X correction factor 2) |0 to 300% Y [Y1Y2 100
P55 (Torque current under . 5-208
vector control) 0.00 to 2000 A N [Y1Y2 6
P56 (Induced voltage factor |50 to 100% * 5-208
] under vector control) N |Y1Y2 6
P57 (For adjustment by |0.00 to 20.000 v 1y1y2 5 5-208

manufacturer) *9
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0: Motor characteristics 0 (Fuji standard IM, 8-series)

1:  Motor characteristics 1 (HP rating IMs)

2: Motor characteristics 2 (Fuji dedicated motors for vector control)
3:  Motor characteristics 0 (Refer to replacement material when using Fuji
standard IM, 6-series)

4:  Other IMs

5:  Motor characteristics 5 (Fuji premium efficiency motors)

20: Other (synchronous motors)

21: Motor characteristics (Fuji synchronous motor (GNB2 series))
22: Motor characteristics (Fuji synchronous motor (GNF2 series))
23: Motor characteristics (Fuji synchronous motor (GNP1 series))

D
£
c
c jo)] [0
2| £ =
>
Function Name Control method and Data setting range 5 g Factory 'g-
code grang S| S | default g
2| ® ©
2| a 4
[
e
o
P60 |(For Synchronous motor) * 5-208
(Armature resistance) 0.000 to 50.000 Q (phase) N 1Y1Y2 7
P61 (d-axis inductance) |0.00 to 500.00 mH (phase) N [Y1Y2 7
P62 (g-axis inductance) |0.00 to 500.00 mH (phase) N [Y1Y2 7
P63 (Induced voltage) |80 to 240 V (200V class); 160 to 500 V (400V class) N [Y1Y2 7
P64 (Iron loss) |0.0 to 20.0% (100% = Iron loss for motor rated current, base speed) Y [Y1Y2 7
P65 |(g-axis inductance magnetic |0.0 to 100.0% (100% = No magnetic saturation) ; 999 (factory adjustment v y1y2 999 5-208
saturation correction) |value)
P74 (Current command value |10 to 200% (100%= motor rated current) * - 5-208
when starting) Y*[y1vz) 807
P83 (For adjustment by (0.0 to 50.0; 999 5-209
manufacturer) *9 Y |Y1Y2 999
P84 (For adjustment by [0.0 to 100.0; 999
manufacturer) *9 Y1v2 999
P85 (Flux limitation value) |50.0 to 150.0; 999 Y1Y2 999 5-208
P86 (For adjustment by [0.0 to 100.0 N 0.0 5-209
manufacturer) *9 '
P87 (NS discrimination current N y1y2 60 5-209
command value) | 15 200% (100% = Motor rated current)
P88 (For adjustment by [0 to 100; 999 5-209
manufacturer) *9 N |Y1Y2 999
P89 (Control switching level) N IY1y2 0
0; 1to 100
P90 (Overcurrent protection N ly1v2 - 5-209
level) 10,00 (cancel); 0.01 to 4000 A
P95 (Magnetic pole position Y| Y 999 5-209
sensor offset) 0.0 to 359.9 degree; 999 (offset not set)
P99  |Motor 1 selection vze) (avp) GGIvV) (Pav) (pvs) (PMpeY) (TRQ) N [Y1Y2 5 5-210

*6: Factory defaults are depended on motor capacity.
*7: The constant for Fuji standard synchronous motor GNB series is set as the factory default.
*9: This is a function code for adjustment by the manufacturer. Do not access these function codes.
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5.2 Function Code Tables

[5]

H codes: High Performance Functions (High level functions)

Function
code

Name

Control method and Data setting range

Data copying

Factory
default

Related page

HOO

Simulated operation mode

0: Normal operation
1:  Simulated operation mode

Z| Change when running

<

5-212

HO2

HO3

Data initialization
(Method)

Data initialization

:  Standard
User preference dataset (setting value saved when using H193, H194)

Manual setting value
Initialization (based on HO2 setting)
Motor 1 constant initialization
Motor 2 constant initialization
Motor 3 constant initialization
Motor 4 constant initialization
: Limited initialization (initialization excluding communication function
codes)
12: Limited initialization (initialization of customizable logic U codes)
13: Limited initialization (clearing of favorites)

2RO IO

e

5-213

HO4

HO5

Auto-reset (Times)

(Interval)

0: Disable, 1 to 20: Number of retries

0.5t020.0s

5.0

5-217

HO6

Cooling fan ON/OFF control

0: Disable (Always Fan ON)
1:  Enable (ON/OFF control effective)

5-218

HO7

Curve
acceleration/deceleration

0: Disable (Linear acceleration/deceleration)

1:  S-curve acceleration/deceleration (Weak)

2: S-curve acceleration/deceleration (Arbitrary: According to H57 to H60)
3: Curve acceleration/deceleration

5-218

HO8

Rotation direction restriction

0: Disable
1: Enable (Reverse rotation inhibited)
2: Enable (Forward rotation inhibited)

5-218

HO9

Starting mode
(Auto search)

PGV/f

0: Disable

1: Enable (Only at restart after momentary power failure)

2: Enable (At normal start and at restart after momentary power failure)

5-219

H11

Deceleration mode

0: Normal deceleration, 1: Coast to stop

5-221

H12

Instantaneous overcurrent
limiting
(Mode selection)

0: Disable, 1: Enable

5-221

H13

H14

H15

H16

Restart mode after
momentary power failure
(Restart timer)

(Frequency fall rate)

(Continuous running level)

(Permissible momentary
power failure time)

0.1t020.0s

Y1Y2

*2

0.00: Selected deceleration time, 0.01 to 100.00 Hz/s,
999 (According to current limiter)

999

200 to 300 V: (200 V series)
400 to 600 V: (400 V series)

Y2

235
470

0.0 to 30.0 s, 999 (Depend on inverter judgment)

999

5-221

H18

Torque control
(Mode selection)

0: Disable (Speed control)
2: Function (Torque current command)
3: Function (Torque command)

5-222

H26

H27

Motor 1
(Thermistor operation
selection)

(Operation level)

0: Disable

1: PTC: {4 trip and stop the inverter

2: PTC: Q’Ut ut motor overheat detected “THM” and continue to run
3: NTC: {/HY trip and stop the inverter

0.00t0 5.00 V

0.35

5-225

H28

Droop control

-60.0 to 0.0 Hz

0.0

5-227
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(=)
£
f
c ()] (0]
2| £ >
Function 5 g Factory g
i Q
code Name Control method and Data setting range '§ : default %
| ® ©
& a 14
&
O
H30  |Communication link Yy 0 [5228
function (Mode selection) o E{ﬁt}g;gcy setting/torque command f_I_R(;lzn command
1: RS-485 communication (Port 1) F02
2: FO1/C30 RS-485 communication (Port 1)
3: RS-485 communication (Port 1) RS-485 communication (Port 1)
4: RS-485 communication (Port 2) F02
5: RS-485 communication (Port 2) RS-485 communication (Port 1)
6: F01/C30 RS-485 communication (Port 2)
7: RS-485 communication (Port 1) RS-485 communication (Port 2)
8: RS-485 communication (Port 2) RS-485 communication (Port 2)
H31 |Link function 0: Disable N Y 0 5-228
(Actual terminal operation|1: Enable
selection) m
H42 | Capacitance of DC link bus Y| N - 5-231 m]
capacitor For adjustment when carrying out replacement, 0 to 65535 8
H43 [Cumulative run time of Y| N 0 =
cooling fan For adjustment when carrying out replacement, 0 to 99990 hours (updated in Ie)
10 hour units) Displays the cumulative run time for the cooling fan =
H44 | Startup count for motor 1 Y| N - 5-235 CZJ
For adjustment when carrying out replacement, 0 to 65535 times )
H45 |Simulation failure Y| N 0 5-235 w
0: Disable
1:  Occurrence of mock alarm o]
H46 |Starting mode Y |Y1Y2 *6 5-235 %
(Auto search delay time 2) 01t0200s -
H47 | Initial capacitance of DC Y| N - 5-235 O
link bus capacitor For adjustment when carrying out replacement, 0 to 65535
H48 | Cumulative run time of Y N 0 5-231
gapaé:ltors on printed circuit | £o 4djustment when carrying out replacement, 0 to 99990 hours (updated in 5-235
oards 10 hour units)
Change in cumulative motor run time (reset also possible)
H49 |Starting mode Y'Y 0.0 5-236
(Auto search delay time 1) 0.0t0100s
H50 |Non-linear V/f 1 N| Y 0.0 5-236
(Frequency) |5 o (Cancel), 0.1 to 599.0 Hz "
H51 (Voltage) |0 to 240 V: AVR operation (200 V series) N [ Y2 0
0 to 500 V: AVR operation (400 V series) *12
H52 |Non-linear V/f 2 Same as H50 N Y 0.0
H53 (Voltage) [Same as H51 N [ Y2 0
H54 |Acceleration time . Y| VY *10 5-236
(Jogging) |0.00 to 6000 s
H55 |Deceleration time . Y| VY *10
(Jogging)

*2: Factory defaults are depended on motor capacity. Refer to Table 5.2-1 Factory default settings by inverter capacity.

*6: Factory defaults are depended on motor capacity.

*10: 6.00 s for FRN0115G2S-2G/FRN0060G21-4G or lower inverters, 20.00 s for FRN0146G2S-2G/FRN0075G20-4G or higher inverters

*11: If F37 = 0, 5.0 Hz is automatically set for FRN0146G2S-2G/FRN0075G2[0-4G or higher inverters.

*12: If F37 = 0, 20 V is automatically set for FRN0146G2S-2G/FRN0075G2-4G or higher 200V series inverters, and 40 V is set for 400V series
inverters.
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Function
code

Name

Control method and Data setting range

Change when
running

Data copying

Factory
default

Related page

H56

Deceleration time for forced
stop

0.00 to 6000 s

=<

*10

H57

1st S-curve acceleration
range (At starting)

H58

2nd S-curve acceleration
range (At arrival)

H59

1st S-curve deceleration
range (At starting)

H60

2nd S-curve deceleration
range (At arrival)

0to 100 %

10

10

10

10

5-236

H61

UP/DOWN control
(Initial frequency setting)

0: Initial value is 0.00 Hz (G1S compatible operation)

1: Last UP/DOWN command value on releasing the run command.

2: Initial value is 0.00 Hz.

3: Initial value is frequency set with UP/DOWN command immediately before

5-236

H62

UP/DOWN control -
extension function selection

0:  None

1:  Auxiliary frequency setting 1

2:  Auxiliary frequency setting 2

3:  PID command 1

6: Ratio setting

7:  Analog torque limiter A

8:  Analog torque limiter B

9: Torque bias

10: Torque command

11: Torque current command

12: Acceleration/deceleration time ratio setting
13: Upper limit frequency

14: Lower limit frequency

15: Auxiliary frequency setting 3

16: Auxiliary frequency setting 4

17: Speed limit for forward rotation (FWD)
18: Speed limit for reverse rotation (REV)
20: Analog signal input monitor

H63

H64

Low limiter
(Operation selection)

(Minimum frequency when
performing limiting
operation)

0: Limit by F16 (Frequency limiter: Low) and continue to run
1:  If the output frequency lowers below the one limited by F16 (Frequency
limiter: Low), decelerate to stop the motor.

5-236

0.0: (Lower limiting frequency)
0.1 to 599.0 (Hz) *15

5-236

H65

H66

Non-linear V/f 3 (Frequency)

(Voltage)

0.0 (Cancel), 0.1 to 599.0 Hz

0 to 240 V: AVR operation (200 V series)
0 to 500 V: AVR operation (400 V series)

Y2

5-236

H67

Auto energy-saving
operation
(Mode selection)

0:  Enable only during constant speed
1:  Enable for all modes

5-236

H68

Slip compensation 1
(Operating conditions
selection)

0: Enable during acceleration/deceleration, enable at base frequency or higher

1: Disable during acceleration/deceleration, enable at base frequency or higher
2: Enable during acceleration/deceleration, disable at base frequency or higher
3: Disable during acceleration/deceleration, disable at base frequency or higher

5-236

H69

Anti-regenerative control
(Operation selection)

. Disable

Torque limit control with force-to-stop

(Cancel limit control after three times of deceleration time has passed)
DC link bus voltage control with force-to-stop

(Cancel voltage control after three times of deceleration time has passed)
Torque limit control without force-to-stop

: DC link bus voltage control without force-to-stop

ak @w Mo

5-237

H70

Overload prevention control

0.00: Follow the deceleration time selected
0.01 to 100.00 Hz/s, 999 (Cancel)

999

5-238

H71

Deceleration characteristic

0: Disable, 1: Enable 2: Enable (AVR cancel)

5-238

H72

Main power shutdown
detection  (Mode selection)

0: Disable, 1: Enable

5-239

H73

Torque limiter
(Operating conditions

selection) | 4

0:  Enable during acceleration/deceleration, enable during constant speed
:  Disable during acceleration/deceleration, enable during constant speed
2: Enable during acceleration/deceleration, disable during constant speed

H74

H75

Torque limiter(Control target)

(Applicable quadrant)

Torque limit control
Torque current limit
Power limit

Drive/braking

4 identical quadrants
Upper limit/lower limit

4 independent quadrants

N2 IN2o

5-239
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2
Setting/comparison

0000 to FFFF (in hexadecimal)

S o [}
< £ =4
Functi 28 2| Faot g
unction ) £l & actory o
code Name Control method and Data setting range ::é’g : default %
i ©
O [a} 14
H76  |Torque limiter (Braking) Y Y 5.0 5-239
(Frequency rising limiter for 0.0 to 599.0 Hz
braking) : :
H77  |Service life of DC link bus Y N 87600 5-239
capacitor 0 to 87600 hours (updated in 10 hour units)
H78 |Maintenance interval (M1) 0 (Disable), 1 to 99990 hours (updated in 10 hour units) Y N 87600 5-240
H79 |Preset startup count for 0 (Disable), 1 to 65535 times Y N 0 5-241
maintenance (M1)
H80  |Output current fluctuation Y Y 0.20 5-241
damping gain for motor 1 0.00 to 1.00
H81 |Warning selection 1 Y Y 0000 5-242
H82 |Warning selection 2 0000 to FFFF (in hexadecimal) Y Y 0000
H83 |Warning selection 3 Y Y 0000
H84  |Pre-excitation (Level) Y Y 100 5-246
100 to 400 % (Motor rated magnetizing current for 100 %)
H85 (Braking time) [0.00: Disable Y Y 0.00
0.01t0 30.00 s
H86 |For adjustment by Oto2 Y Y 0 5-248
manufacturer *9
H89 |For adjustment by 0,1 Y Y 1 5-248
manufacturer *9
H90 |For adjustment by 0,1 Y Y 0 5-248
manufacturer *9
H91  |Current input wire break Y Y 0.0 5-248
detection 0.0 (Alarm disable): 0.1 to 60.0' s
H92  [Continuous running at the Y | Y1 999 5-248
momentary power failure (P) 0.000 to 10.000 times Y2
999: Manufacturer adjustment value
H93 () {0.010to 10.000 s Y | Y1 999
999: Manufacturer adjustment value Y2
H94  |Cumulative run time of motor N N - 5-240
0 to 99990 hours (updated in 10 hour units) 5-248
Change in cumulative motor run time (reset possible)
H95 |DC braking Y Y 1 5-102
(Braking response mode) 0:  Slow response 5-248
1:  Quick response
H96 | STOP key priority/ Y| v 0 5-249
Start check function 0: STOP key priority disable/ Start check function disable
1:  STOP key priority enable/ Start check function disable
2: STOP key priority disable/ Start check function enable
3:  STOP key priority enable/ Start check function enable
H97 |Clear alarm data Y N 0 5-249
0: Disable
1:  Clear alarm data (Automatically return to O after clearing data)
H98  |Protection/Maintenance Y Y *16 5-250
function o di : :
(Operation selection) 0 to 255 (Data is displayed in decimal)
0: Disable; 1: Enable)
Bit 0: Lower the carrier frequency automatically (0: Disable; 1: Enable)
Bit 1: Input phase loss protection (0: Disable; 1: Enable)
Bit 2: Output phase loss protection (0: Disable; 1: Enable)
Bit 3: DC link bus capacitor life judgment selection
(0: Factory default referenced; 1: User measurement value standard)
Bit 4: Judge the life of DC link bus capacitor (0: Disable; 1: Enable)
Bit 5: Detect DC fan lock (0: Enable; 1: Disable)
Bit 6: Braking transistor error detection (0: Disable; 1: Enable)
Bit 7: IP20/IP40 switching (0: IP20 ; 1: IP40)
H99 (Password function password Y N 0 5-252

*9: This is a function code for adjustment by the manufacturer. Do not access these function codes.

*15: When the sensorless vector control for PM is set to less than 10% of F04 (base frequency), the internal operation of H64 is limited to the P89

setting (%) of FO4.

*16: Up to FRN0288G2S-2G/FRN0180G2-4G: 83 (decimal display) FRN0346G2S-2G/FRN0216G2-4G: 19 (decimal display)
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5.2 Function Code Tables

c o [0}
[} c [
Functi E g g Fact g
unction . £l 8 actory
code Name Control method and Data setting range f:é’g : default %
S5 5 o
o [a} 14
H101 |Destination setting N Y 1 5-255
0: Not selected
1 J
2: Asia
3: China
4: Europe
5. Americas
7 : EastAsia (Taiwan,etc.)
H114 | Anti-regenerative control Y| Y 999 5-237
(Operation level) 0.0 to 50.0 %, 999 (Auto) 5-255
H116 |Forced operationl ) N N 0 5-255
(Operation selection) 0: [FMS] ON (Mode 1)
1:  [FMS] ON/OFF torque method (Mode 1)
2: [FMS] ON latch method (Mode 1)
10: [FMS] ON (Mode 2)
11: [FMS] ON/OFF torque method (Mode 2)
12: [FMS] ON latch method (Mode 2)
20: [FMS] ON (Mode 3)
21: [FMS] ON/OFF torque method (Mode 3)
22: [FMS] ON latch method (Mode 3)
H117 (Confirmation time) [0.5 to 10.0s Y Y 3.0
H118 (Set frequency) |0.0 (Inherit): Based on normal set frequency such as FO1 Y Y 0.0
0.1t0 599.0 Hz
H119 (Operation direction) |0: Based on normal run command such as F02 Y N 0
2: Forward rotation
3: Reverse rotation
H120 (Starting method) |0: Based on normal starting method Y Y 0
1:  Auto search (Speed search)
H121 (Wait time) [0.5t020.0s Y Y 5.0
H130 |For special adjustment‘ N Y Y 999 5-257
(Torque limiting) |5 000 to 2.000; 999
H131 (Torque limiting) {0.000 ; 0.001 to 9.999 ; 999 Y Y 999
H132 (Torque limiting) {0.000 ; 0.001 to 9.999 ; 999 Y Y 999
H133 (Anti-regenerative control) |0.000 to 2.000; 999 Y Y 999 5-257
H134 (Anti-regenerative control) |0.000 ; 0.001 to 9.999 ; 999 Y Y 999
H135 (Anti-regenerative control) |0.000 ; 0.001 to 9.999 ; 999 Y Y 999
H136 (Current limiting) |0.00 to 1.00; 999 Y Y 999 5-257
H137 (Current limiting) |0.001 to 10.000; 999 Y Y 999
H147 |Speed control (JOG) ) Y'Y 0.00 5-257
FF (Gain) |0.00 to 99.99 s 5-300
H154 |Torque bias (Mode selection) N Y 0 5-258
0: Disable
1: Digital torque bias
2:  Analog torque bias
3: RS-485 communications link (port 1)
4: RS-485 communications link (port 2)
5. Fieldbus link
H155 (Level 1) |-300 to +300 % Y Y 0
H156 (Level 2) |-300 to +300 % Y Y 0
H157 (Level 3) [-300 to +300 % Y Y 0
H158 (Mechanical loss |0 to 300 % Y Y 0
compensation)
H159 (Startup timer) |0.00to 1.00 s N Y 0.00
H161 (Shutdown timer) |0.00 to 1.00 s N Y 0.00
H162 (Limiter) [0 to 300 % N Y 200
H173 |Magnetic flux level at light load Y Y 100 5-259
10 to 100 %
H180 |Brake control signal Y| Y 1.00 5-259
(Check-timer for brake 0.00 to 10.00 s 5-287
operation) |~ :
H190 | Motor output phase sequence N Y 0 5-260
selection 0: No phase sequence change
1:  Terminal [U]: outputs U phase, terminal [V]: outputs W phase, terminal [W]:
outputs V phase
H193 |User preference dataset N | N 0 5-216
(Save) 0: Disable
1: Save
H194 (Protection) |0: Save enable Y Y 0
1: Protected (Save disable)
H195 |DC braking Y| Y 0.00 5-102
(Braking timer at the startup) 0.00 (Disable): 0.01 to 30.00 s 5-260
is valid only when P30 = 0
H196 |For adjustment by 0.001 to 9.999, 999 Y Y 999 -
manufacturer *9

5-24



5.2 Function Code Tables

5 | 2 3
£ £ g
Function =2 2 Factory =
. oE| 9 °
code Name Control method and Data setting range 8’% : default 2
s R 3
S fa] 4
H197 | User password 1 ) Yoy 0 5252
(Selection of protez;tlve 0: Al function codes are disclosed, but the change is not allowed.
operation) |1 Oy the function code for quick setup can be disclosed/changed.
2:  Only the function code for customize logic setting is not disclosed/not
changed.
H198 |User password 1 0000 to FFFF (in hexadecimal) Y N 0
(Setting/check)
H199 |User password protection valid Y| N 0
0: Disable
1: Protected

*9: This is a function code for adjustment by the manufacturer. Do not access these function codes.
*12:Y only when P30 = 0

(O =Tl FUNCTION CODES
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5.2 Function Code Tables

[6]

A codes: Motor 2 Parameters (Motor 2 parameters)

Function
code

Name

Control method and Data setting range

Change when running

Data copying

Factory
default

Related page

A01

Maximum output frequency
2

5.0 to 599.0 Hz

=z

60.0

A02

Base frequency 2

5.0 t0 599.0 Hz

50.0

AO3

Rated voltage at base
frequency 2

0: AVR disable (output voltage proportional to power voltage)
80t0 240 V: AVR operation (200 V series)
160 to 500 V:  AVR operation (400 V series)

Y2

A4

Maximum output voltage 2

80t0 240 V: AVR operation (200 V series)
160 to 500 V:  AVR operation (400 V series)

Y2

200/400

A05

Torque boost 2

0.0 to 20.0 % (% value against base frequency voltage 2)

*2

A06

A07
A08

Electronic thermal overload
protection for motor 2

(Select motor

characteristics)

(Operation level)
(Thermal time constant)

1: Enable (for a general-purpose motor with self-cooling fan)
2: Enable (for an inverter-driven motor with separately powered cooling
fan)

<

0.00 (disable), current value of 1 to 135 % of inverter rated current

3
=<
N

*3

0.5 to 75.0 min

*10

A09

A10
A1

DC braking 2
(starting frequency)

(Operation level)
(Braking time)

0.0 to 60.0 Hz

0.0

0 to 100 % (HHD specification), 0 to 80 % (HND specification)

0.00 (disable): 0.01 to 30.00 s

0.00

A12

Starting frequency 2

0.0 to 60.0 Hz

< |=<|=<] < |<|=<

< |=<|=<| < |<

0.5

A13

Load selection/
Auto torque boost/
Auto energy-saving
operation 2

0: Quadratic-torque load

1: Constant torque load

2: Auto torque boost

3: Auto energy-saving operation (quadratic-torque load)
4: Auto energy-saving operation (constant torque load)

5: Auto energy-saving operation with auto torque boost

A14

Drive control selection 2

m Csv) ) (eev) (emsy) (empey) (FRQ)
V/f control without slip compensation
Dynamic torque vector control

V/f control with slip compensation

V/f control with sensor

Dynamic torque vector control with sensor
Sensorless vector control

Vector control with sensor

0?9.":'?59!\?:‘0

A15

A16

A17
A18

A19

Motor 2 (No. of poles)

(Rated capacity)

(Rated current)
(Auto-tuning)

(Online tuning)

m-m-m--
2 to 128 poles

Y1Y2

0.01 to 1000 kW (when A39 = 0,2 to 5)
0.01 to 1000 HP (At P39 = 1)

Y1Y2

*6

0.00 to 2000 A

Y1Y2

*6

0: Disable

1:  Tune the motor while it is stopped
2: Rotation tuning

5. Stop tuning (%R1, %X only)

0: Invalid 1: Valid

A20

A21
A22

(No-load current)

(%R1)
(%X)

0.00 to 2000 A

Y1Y2

*6

0.00 to 50.00 %

Y1Y2

*6

0.00 to 50.00 %

Y1Y2

*6

A23

A24

(Slip compensation gain for
driving)

(Slip compensation
response time)

0.0 t0 200.0 %

100.0

0.01t0 10.00 s

Y1Y2

0.12
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5.2 Function Code Tables

(=)
£
f
=4 o (0]
2 £ >
Function 5 g Factory &
code Name Control method and Data setting range '§ § default %
| © o)
& o Y
®
£
(@)
A25 | (Slip compensation gain for .
braking) |0.0 to 200.0 % Y| Y | 1000
A26 (Rated slip frequency) *
N [ Y1Y2 6
0.00 to 15.00 Hz
A27 (Iron loss factor 1) Y | Y1Y2 *6
0.00 to 20.00 %
A28 (Iron loss factor 2) |0.00 to 20.00 % Y | Y1Y2 0.00
A29 (Iron loss factor 3) |0.00 to 20.00 % Y | Y1Y2 0.00
A30 | (Magnetic saturation factor 1) .
Y [ Y1Y2 6
0.0 to 300.0 %
A31 | (Magnetic saturation factor 2) |0.0 to 300.0 % Y [ Y1Y2 *6
A32 | (Magnetic saturation factor 3) |0.0 to 300.0 % Y | Y1Y2 *6
A33 | (Magnetic saturation factor 4) |0.0 to 300.0 % Y | Y1Y2 *6
A34 | (Magnetic saturation factor 5) |0.0 to 300.0 % Y | Y1Y2 *6
A35 (Magnetic saturation 0.0 to 300.0 % *
expansion coefficient a) Y | Y1Y2 6
A36 (Magnetic saturation {0.0 to 300.0 % *
expansion coefficient b) Y | Y1Y2 6
A37 (Magnetic saturation {0.0 to 300.0 % *
expansion coefficient c) Y| Y1v2 6
A38 |[Load inertia 2
Y [ Y1Y2 | 0.000
0.00t0 99.99 s
A39 |Motor 2 selection
0: Motor characteristics 0 (Fuji standard IM, 8-series)
1:  Motor characteristics 1 (HP rating IMs)
2:  Motor characteristics 2 (Fuji dedicated motors for vector control) N | Y1Y2 5
3:  Motor characteristics 0 (Refer to replacement material when using Fuiji
standard IM, 6-series)
4: Other IMs
5:  Motor characteristics 5 (Fuji premium efficiency motors)
A40 |Slip compens_ation 2 -
(Operating conditions 4. Enaple during acceleration/deceleration, enable at base frequency or
selection) higher
1: Disable during acceleration/deceleration, enable at base frequency or
higher N Y 0
2: Enable during acceleration/deceleration, disable at base frequency or
higher
3: Disable during acceleration/deceleration, disable at base frequency or
higher
A41  |Output current fluctuation
damping gain for motor 2 0.00 to 1.00 Y Y 0.20

*2: Factory defaults are depended on motor capacity. Refer to Table 5.2-1 Factory default settings by inverter capacity.

*3: The motor rated current is automatically set. Refer to Table 5.2-2 Motor constants (function code P03).

*6: Factory defaults are depended on motor capacity.
*10: 5.0 min for FRN0115G2S-2G/FRN0060G2[1-4G or lower inverters, 10.0 min for FRN0146G2S-2G/FRN0075G2[J-4G or higher inverters

o
£
g )
S| e g,
Function & g Factory 8
i Q o
code Name Control method and Data setting range _g g default %
3 © ©
b3 [a} 4
©
e
O
A42  |Motor/parameter switching 2 5-262
(Operation selection) | g potor switching (Switching with motor 2) N Y 0
1:  Parameter switching (Switching with A code)
A43 | Speed control 2 5-296
(Speed command filter) 0.000 to 5.000 s Y Y 0.020
Ad4 (Speed detection filter) vl v | ooos
0.000 to 0.100 s '
A45 P (Gain) vel| v 10.0
0.1 o 200.0 times )
A46 I (Integral time) vel| v 0.100
0.001 to 9.999 s, 999 (Cancel integral term) ’
A4T FF (Gain) v | v 0.00
0.00t0 99.99 s '
A48 (Output filter) vl v 0.002

0.000t0 0.100 s
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5.2 Function Code Tables

j=2)
£
g ®
3| £ 3
Function & g Factory 2
. o °
code Name Control method and Data setting range _g g default %
[l © o]
2| o ©
©
e
o
A49 (Notch filter resonance
frequency) Y Y 200
auency) 14 to 500 Hz
A50 (Notch filter attenuation level) v v 0
0to40dB
A51 |Cumulative run time of motor -
2 0 to 99990 hours (Updated in 10 hour units) N N 0
Change in cumulative motor run time (Reset possible)
A52 |Startup count for motor 2
0 to 65535 times Y| N 0
For adjustment when carrying out replacement
A53 |Motor 2 (%X correction factor v | v1vz 100
N 0t0 300 %
A54 (%X correction factor 2) [0 to 300 % Y | Y1Y2 100
A55 (Torque current under vector N
control) N | Y1Y2 6
0.00 to 2000 A
A56 (Induced voltage factor under |50 to 100 % .
vector control) N | Y1Y2 6
A57 (For adjustment by |0.000 to 20.000 s v | yiy2 *6
manufacturer *9)
A58 |Speed control 2
(Notch filter width) . W Y Y 2
0 to 3 (0: Narrow to 3: Wide)
AB0  |Speed display coefficient 2
0.00 to 600.00 Y Y 0.00
0.00: Use E50
AB1 Conf?tant rat/e of feeding
coefficient 2
Speed display auxiliary 0.000 to 9999 Y Y 1.000
coefficient 2
AB2 |Starting frequency2 v v 0.00
(Holding time) |5 59 t 10,00 5 '
AB3 | Stop frequency 2 vl vy 999
0.0 to 60.0 Hz; 999 (Based on F25 setting)
A64 (Detection method)
0: Actual speed/estimated speed N Y 100
1: Reference speed
100: Follow setting of F38
AB5 (Holding time) v v 0.00
0.00to 10.00 s '
A66 | Motor 2
~ (Thermistor operation 0: Disable
selection) 1:  PTC (OH4 trips and inverter stops) vl v 100
2: PTC (Output signal (THM) is out, and motor continues to run)
3:  NTC (OH4 trips and inverter stops)
100: G1 compatible operation
AB7 (Operation level) [0.00 to 5.00 V Y Y 0.35
A98 (Function selection) |0 to 255 5-265
Bit 0: Current limiter (F43, F44) (0: Disable, 1: Enable)
Bit 1: Rotational direction control (H08) (0: Disable, 1: Enable)
Bit 2: Non-linear V/f (H50 to H53, H65, HE6) (0: Disable, 1: Enable) N Y 0
Bit 3: PID control (JO1 to J62, H91) (O: Disable, 1: Enable)
Bit 4: Brake signal (0: Disable, 1: Enable)
Bit 5: Braking timer at startup (H195) (0: Disable, 1: Enable)
Bit6to 7: Reserved

*6: Factory defaults are depended on motor capacity.
*9: This is a function code for adjustment by the manufacturer. Do not change.
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5.2 Function Code Tables

[7] b codes: Motor 3 Parameters (Motor 3 parameters)

jo)]
£
=
c =) [}
2 c =)
. c| 7 g
Fl::rg)((:jtgon Name Control method and Data setting range % é ZZ?;%W E
o| ® 3
2| o o
©
£
(&)
b01 |Maximum output frequency |Same as AO1 N v 60.0
3 .
b02 |Base frequency 3 Same as A02 N 50.0
b03 |Rated voltage at base Same as AO3
frequency 3 N [ Y2 |[200/400
b04 |Maximum output voltage 3 |Same as AO4 N Y2
b05 |Torque boost 3 Same as A05 (% value against base frequency voltage 3) Y Y *2
b06 |Electronic thermal overload |Same as A06
protection for motor 3 Y v 1
(Select motor
characteristics) &
b07 (Operation level) |[Same as A07 Y [ Y1Y2 *3 =)
b08 (Thermal time constant) | Same as A08 Y Y *10 8
b09 |DC braking 3 Same as A09 Y v 0.0
(starting frequency) : %
b10 (Operation level) [Same as A10 Y Y 0 =
b11 (Braking time) [Same as A11 Y Y 0.00 O
b12 |Starting frequency 3 Same as A12 Y Y 0.5 %
b13 |Load selection/ Same as A13 L
Auto torque boost/ N v 1
Auto energy-saving ITe)
operation 3 a
b14 |Drive control selection 3 Same as A14 N Y 0 (cﬁ
b15 [Motor 3 (No. of poles) |Same as A15 N [ Y1Y2 4 O
b16 (Rated capacity) [Same as A16 (Based on r39 motor 3 selection) N [ Y1Y2 *6
b17 (Rated current) [Same as A17 N [ Y1Y2 *6
b18 (Auto-tuning) [Same as A18 N N 0
b19 (Online tuning) |Same as A19 Y Y 0
b20 (No-load current) |Same as A20 N | Y1Y2 *6
b21 (%R1) [Same as A21 Y | Y1Y2 *6
b22 (%X) |Same as A22 Y | Y1Y2 *6
b23 | (Slip compensation gain for |Same as A23 *
driving) Y Y 100.0
b24 (Slip compensation [Same as A24
response time) Y | Y1v2 0.12
b25 | (Slip compensation gain for |Same as A25 *
braking) Y Y 100.0
b26 (Rated slip frequency) |Same as A26 N | Y1Y2 *6
b27 (Iron loss factor 1) [Same as A27 Y [ Y1Y2 *6
b28 (Iron loss factor 2) [Same as A28 Y [ Y1Y2 0.00
b29 (Iron loss factor 3) |Same as A29 Y | Y1Y2 0.00
b30 | (Magnetic saturation factor 1) |Same as A30 Y | Y1Y2 *6
b31 (Magnetic saturation factor 2) | Same as A31 Y | Y1Y2 *6
b32 | (Magnetic saturation factor 3) |Same as A32 Y | Y1Y2 *6
b33 | (Magnetic saturation factor 4) | Same as A33 Y | Y1Y2 *6
b34 | (Magnetic saturation factor 5) | Same as A34 Y | Y1Y2 *6
b35 (Magnetic saturation |Same as A35 *
expansion coefficient a) Y | Y1Y2 6
b36 (Magnetic saturation |Same as A36 *
expansion coefficient b) Y | Y1v2 6
b37 (Magnetic saturation |Same as A37 *
expansion coefficient c) Y | Y1v2 6
b38 |Load inertia 3 Same as A38 Y [ Y1Y2 | 0.000
b39 |Motor 3 selection Same as A39 N | Y1Y2 5
b40 |Slip compensation 3 Same as A40
(Operating conditions N Y 0
selection)
b41 |Output current fluctuation  |Same as A41
damping gain for motor 3 Y Y 0.20
b42 |Motor/parameter switching
3 Operati lection) |0 Motor switching (Switching with motor 3) N Y 0
(Operation selection) | 1:  parameter switching (Switching with b code)
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(=)
£
c
c ()] (0]
=1 = (o]
2 £ g
Function N Control method and Data setti 5 S | Factory S
code ame ontrol method and Data setting range £ : default %
| @ o)
2 [a) x
®
Ky
(@)
b43 |Speed control 3 Same as A43 5-296
(Speed command filter) Y Y 0.020
b44 (Speed detection filter) |Same as A44 Y* Y 0.005
b45 (P gain) |Same as A45 Y* Y 10.0
b46 (I integral time) |Same as A46 Y* Y 0.100
b47 FF (Gain) |Same as A47 Y* Y 0.00
b48 (Output filter) [ Same as A48 Y 0.002
b49 (Notch filter resonance |Same as A49
frequency) Y Y 200
b50 (Notch filter attenuation [Same as A50 v v 0
level)
b51 |Cumulative run time of Same as A51 N N 0
motor 3
b52 |Startup count for motor 3 Same as A52 Y N 0
b53 |Motor 3 Same as A53
(%X correction factor 1) Y | Y1y2 100
b54 (%X correction factor 2) [Same as A54 Y | Y1Y2 100
b55 (Torque current under [Same as A55 *
vector control) N | Y1y2 6
b56 (Induced voltage factor |Same as A56 *
under vector control) N | Y1Y2 6
b57 (For adjustment by |Same as A57 *
manufacturer *9) Y [Y1v2 6
b58 |Speed control 3 Same as A58 v v 2
(Notch filter width)
b60 |Speed display coefficient 3 |Same as A60 Y Y 0.00
b61 |Constant rate of feeding Same as A61
coefficient 3/
Speed display auxiliary Y Y 1.000
coefficient 3
b62 |Starting frequency 3 Same as A62
(Holding time) Y| Y | 000
b63 |Stop frequency 3 Same as A63 Y Y 999
b64 (Detection method) |Same as A64 N Y 100
b65 (Holding time) |Same as A65 Y Y 0.00
b66 |Motor 3 Same as A66
(Thermistor operation Y Y 100
] selection)
ﬂ (Operation level) |Same as A67 Y Y 0.35
b98 (Function selection) |Same as A98 N Y 0 5-265

*9: This is a function code for adjustment by the manufacturer. Do not access these function codes.
*10: 5.0 min for FRN0115G2S-2G/FRN0060G2[1-4G or lower inverters, 10.0 min for FRN0146G2S-2G/FRN0075G2[1-4G or higher inverters
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[8] r codes: Motor 4 Parameters (Motor 4 parameters)

[)]
£
=
c =) o)
=} c o)
= 3 ©
Function 5] g Factory i
code Name Control method and Data setting range '§ g default %
I3 © ko)
c [a] 14
2
(@]
r01 Maximum output frequency 4 |Same as A01 N Y 60.0 -
r02 [Base frequency 4 Same as A02 N Y 50.0
r03 [Rated voltage at base Same as A03
frequency 4 N Y2 |200/400
r04  [Maximum output voltage 4 |Same as A04 N Y2
r05 |Torque boost 4 Same as A05 (% value against base frequency voltage 4) Y Y *2
r06  |Electronic thermal overload |Same as A06
protection for motor 4 v v 1
(Select motor
characteristics) "
r07 (Operation level) |Same as A07 Y | Y1Y2 *3 Ll
r08 (Thermal time constant) [Same as A08 Y Y *10 8
r09 |DC braking 4 Same as A09 Y v 0.0 O
(starting frequency) ' >
r10 (Operation level) |Same as A10 Y Y 0 O
r1 (Braking time) [Same as A11 Y Y 0.00 [
r12  |Starting frequency 4 Same as A12 Y Y 0.5 LZJ
r13 |Load selection/ Same as A13 )
Auto torque boost/ N Y 1 S
Auto energy-saving
operation 4 ITe)
r14  |Drive control selection 4 Same as A14 N Y 0 Qo
r15 |Motor 4 (No. of poles) [Same as A15 N [ Y1Y2 4 ccu
r16 (Rated capacity) [Same as A16 (Based on r39 motor 4 selection) N [ Y1Y2 *6 (@)
7 (Rated current) [Same as A17 N | Y1Y2 *6
r18 (Auto-tuning) |Same as A18 N N 0
r19 (Online tuning) |Same as A19 Y Y 0
r20 (No-load current) |Same as A20 N | Y1Y2 *6
r21 (%R1) [Same as A21 Y | Y1Y2 *6
r22 (%X) |Same as A22 Y | Y1Y2 *6
r23 (Slip compensation gain for [Same as A23 *
driving) Y Y 100.0
r24 (Slip compensation |Same as A24
response time) Y | Y1v2 0.12
r25 (Slip compensation gain for |Same as A25 *
braking) Y Y 100.0
r26 (Rated slip frequency) |Same as A26 N | Y1Y2 *6
r27 (Iron loss factor 1) |Same as A27 Y | Y1Y2 *6
r28 (Iron loss factor 2) |Same as A28 Y | Y1Y2 0.00
r29 (Iron loss factor 3) |Same as A29 Y | Y1Y2 0.00
r30 (Magnetic saturation factor 1) | Same as A30 Y | Y1Y2 *6
r31 (Magnetic saturation factor 2) | Same as A31 Y | Y1Y2 *6
r32 (Magnetic saturation factor 3) | Same as A32 Y | Y1Y2 *6
r33 (Magnetic saturation factor 4) | Same as A33 Y [ Y1Y2 *6
r34 (Magnetic saturation factor 5) | Same as A34 Y | Y1Y2 *6
r35 (Magnetic saturation [Same as A35 *
expansion coefficient a) Y| Y1Y2 6
r36 (Magnetic saturation |Same as A36 *
expansion coefficient b) Y| Y1Y2 6
r37 (Magnetic saturation |Same as A37 *
expansion coefficient c¢) Y| Y1Y2 6
r38 |Load inertia 4 Same as A38 Y | Y1Y2 | 0.000
r39 [Motor 4 selection Same as A39 N | Y1Y2 5
r40  [Slip compensation 4 Same as A40
(Operating conditions N Y 0
selection)
r41 Output current fluctuation Same as A41
damping gain for motor 4 Y Y 0.20
r42 Motor/parametger switchipg 4
(Operation selection) 5. wotor switching (Switching with motor 4) N| Y 0
1: Parameter switching (Switching with r code)
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r43  |Speed control 4 Same as A43 5-296
(Speed command filter) Y Y 0.020
r44 (Speed detection filter) |Same as A44 Y* Y 0.005
r45 (P gain) [Same as A45 Y* Y 10.0
r46 (Iintegral time) |Same as A46 Y* Y 0.100
r47 FF (Gain) [Same as A47 Y* Y 0.00
r48 (Output filter)|Same as A48 Y 0.002
r49 (Notch filter resonance |Same as A49 v 200 |9299
frequency)
50 (Notch filter attenuation |Same as A50 v v 0
level)
r51  |Cumulative run time of motor |Same as A51 N N 0 -
4
r52  |Startup count for motor 4 Same as A52 Y N 0
r53  |Motor 4 Same as A53
(%X correction factor 1) Y | Y1Y2 100
r54 (%X correction factor 2) [Same as A54 Y | Y1Y2 100
r55 | (Torque current under vector |[Same as A55 *
control) N | Y1yz 6
56 (Induced voltage factor |Same as A56 *
under vector control) N | Y1Y2 6
57 (For adjustment by |Same as A57 *
manufacturer *9) Y | Y1v2 6
r58 |Speed control 4 Same as A58 v v 2
(Notch filter width)
r60 [Speed display coefficient 4 |Same as A60 Y Y 0.00
61 Constant rate of feeding Same as A61
coefficient 4/
Speed display auxiliary Y Y 1.000
coefficient 4
r62 [Starting frequency 4 Same as A62
(Holding time) Yooy 0.00
63  |Stop frequency 4 Same as A63 Y Y 999
r64 (Detection method) |Same as A64 N Y 100
65 (Holding time) [Same as A65 Y Y 0.00
r66 |Motor 4 Same as A66
(Thermistor operation Y Y 100
I selection)
L (Operation level) |Same as A67 Y Y 0.35
rog (Function selection) [Same as A98 N Y 0

*9: This is a function code for adjustment by the manufacturer. Do not access these function codes.
*10: 5.0 min for FRN0115G2S-2G/FRN0060G2-4G or lower inverters, 10.0 min for FRN0146G2S-2G/FRN0075G2-4G or higher inverters
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Function & g Factory i
code Name Control method and Data setting range _g g default %
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J01 |PID control (Mode selection) N|Y 0 5-267
0: Disable
1: Process (normal operation)
2: Process (inverse operation)
3: Speed control (Dancer)
Jo2 (Remote command) |0:  Keypad key operation (/) keys) N |Y 0 5-268
1:  PID command 1 (Analog input: Terminals [12], [C1] and [V2])
3: UP/DOWN
4: Communication
Jo3 P (Gain) |0.000 to 30.000 times Y|Y 0.100 |[5-275
Jo4 | (Integral time) (0.0 to 3600.0 s YI|Y 0.0
Jo5 D (Differential time) [0.00 to 600.00 s Y|Y 0.00
J06 (Feedback filter) [0.0 to 900.0 s *1 YI|Y 0.5
Jog (Pressurization frequency)|0.0 to 599.0 Hz YI|Y 0.0 5-278
J09 (Pressurization time) |0 to 60 s YI|Y 0
J10 (Anti-reset windup) [0 to 200 % Y|Y 200 5-280
J11 (Select Warning output) |0:  Warning caused by process command value Y|Y 0 5-280
1:  Warning caused by process command value with hold
2: Warning caused by process command value with latch
3:  Warning caused by process command value with hold and latch
4:  Warning caused by PID error value
5. Warning caused by PID error value with hold
6: Warning caused by PID error value with latch
7: Warning caused by PID error value with hold and latch
J12 | (Upper limit of warning (AH))[-100 % to 100 % Y|Y 100
J13  |(Lower limit of warning (AL))[-100 % to 100 % Y|Y 0
J15 (Sleep frequency) |0.0 (Disable), 1.0 to 599.0 Hz YI|Y 0.0 5-281
J16 (Sleep timer) [0 to 60 s YI|Y 30
J17 (Wakeup frequency) (0.0 to 599.0 Hz YI|Y 0.0
J18 (Upper limit of PID process |-150 % to 150 %, 999 (Based on F15) Y|Y 999 5-282
output)
J19 (Lower limit of PID process [-150 % to 150 %, 999 (Based on F16) Y|Y 999
output)
J21 |Condensation prevention Y|Y 1 5-282
(Outy) 11 t0 50 %
J22 | Switch to commercial power N|Y 0 5-282
supply sequence 0: Standard sequence
1: Inverter automatic switching sequence
J23  |PID control Y|Y 0.0 5-282
(Wakeup level of PID error 0.0 to 100.0 %
feedback deviation) |~ :
J24 (Wakeup timer) |0 to 3600 s YI|Y 0
J57 (Dancer position set point) |-100 to 0 to 100 % YI|Y 0 5-283
J58 (Detection width of dancer|0: Disable switching PID constant YI|Y 0 5-284
position error)|1to 100 %: Manually set value
J59 P (Gain) 2 (0.000 to 30.000 times Y|Y 0.100
J60 | (Integral time) 2 (0.0 to 3600.0 s YI|Y 0.0
J61 D (Differential time) 2 |0.00 to 600.00 s Y|Y 0.00
J62 | (PID control block selection)|0 to 3 N|Y 0 5-284
Bit 0: Select polarity compensation for PID output/error
0=Plus (Addition); 1=Minus (Subtraction)
Bit 1: Select compensation factor for PID output
0=Ratio (relative to the main setting)
1=Speed command (relative to maximum frequency)
J63 |Overload stop ) Y|Y 0 5-285
(Item selection) |- Torque, 1: Current
J64 (Detection level) (20 to 200 % YI|Y 100
J65 (Operation selection) [0: Disable N|Y 0
1: Decelerate to stop
2: Coast to stop
3: Contacting the stopper
J66 (Operation mode) Y|Y 0
0: During constant speed running and deceleration
1:  During constant speed running
2:  Anytime
J67 (Timer) (0.00 to 600.00 s Y|Y 0.00
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J68 |Brake control signal Y Y| 100.00 |[5-287
(Brake-release current) 0.00 to 300.00 %
J69 (Brake-release |0.0 to 25.0 Hz Y|Y 1.0
frequency/speed)
J70 (Brake-release timer) (0.000 to 5.000 s Y|Y 1.000
J71 (Brake-applied (0.0 to 25.0 Hz YI|Y 1.0
frequency/speed)
J72 (Brake-applied timer) [0.000 to 5.000 s Y|Y 1.000

*1: When speed control (dancer) is selected (JO1 # 3 — = 3), the J06 setting value automatically changes to 0.0 s. To specify the filter time constant
in detail, apply filter time constants for analog input (C33, C38 and C43) with JO6 = 0.0. When speed control (dancer) is not selected (JO1 =3
— # 3), the JO6 setting value automatically changes to 0.5 s. Set JO6 after setting JO1.

(2]
c
=
c [)] [0
2 | £ 2
Functi s |2 Fact &
ucrgcdleon Name Control method and Data setting range % § d?a?a?;rllt/ é
g | ©
2| a x
®
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J90 |Overload stop Y |Y 999 5-285
(Stopper contact)
(Torque limiting P (Gain)) | 0-000 t 2:000, 999
J91  |(Torque limiting | 0.001 to 9.999s, 999 Y |Y 999
(Integral time))
J92 (Current command level) |50.0 to 150.0 % Y |Y 100.0
J95 | Brake control signal PMPGY] Y (Y| 100.00 |5-287
(Brake-release torque) 0.00 to 300.00 %
J96 (Operation selection) |0 to 127 Y |Y 0 5-287
Bit 0: Speed detection / Speed command selection
(0: Speed detection value, 1: Speed command value)
Bit 1: Reserved
Bit 2: Not used
Bit 3: Not used
Bit 4: Brake-apply condition
(0: Regardless of run command status (ON or OFF),
1: Only when run command is OFF)
Bit 5: Not used
Bit 6: Stop condition at position control
(0 : Break signal OFF ; 1 : Break signal ON)
J97 [Servo lock (Gain) PMPGV Y |Y 0.010 5-291
0.000 to 9.999 times
Jo8 (Completion timer) {0.000 to 1.000 s Y |Y 0.100
J99 (Completion range) |0 to 9999 pulses Y |Y 10
J105 |[PID control  (Display unit) N |Y 0 5-293

0to 92
0: Inherit (PID Control 1 feedback unit)
1:  No unit

2. %

4: r/min

7. kW

8: HP

10: mm/s

11: mm/m

12: mm/h

13: mis

14: m/min

15: m/h

16: FPS

17: FPM
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Factory
default

Function

code Name Control method and Data setting range

Change when running
Data copying
Related page

38: AF/Y

[Pressure]

40: Pa

41: kPa

42: MPa

43: mbar

44: bar

45: mmHg

46: PSI (Pounds per square inch absolute)
: mWG

48 inWG
49: inHg
S WC

T W
51: FTWG
[Temperature]
60: K

61: °C

62: °F
[Distance]

65: N'm

66: Ib ft

70: mm

71: cm

72: m

73: km

74: in

75: Ft

76: Yd

77: mi
[Concentration]
80: ppm
[Other amounts]
90: m3

91: L

92: GAL

J106 |PID control N | Y| 10000 [5-203
(Maximum scale) | ggg g to 0.00 to 9990.0

J107 (minimum scale) [-999.0 to 0.00 to 9990.0 N Y 0.00

J108 (Auto-tuning) |0:  Disable Y |N 0 5-294
1:  For short time response
2:  Forlong time response

* If tuning ends abnormally, the following value is set for J108.

100: Tuning cancel
101: Mode unmatch
102: MV insufficient
103: MV excessive
104: MV change
105: PV excessive or insufficient
106: PV unstable
107: Other

J109 | (Operation frequency when |10 to 100 % 10
tuning)

J136 (Multistep command 1) [-999.0 to 0.00 to 9990.0 Y |Y 0.00 5-295
J137 (Multistep command 2) |-999.0 to 0.00 to 9990.0 0.00
J138 (Multistep command 3) |-999.0 to 0.00 to 9990.0 Y |Y 0.00
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d01 |Speed control 1 Y |Y 0.020 5-296
(Speed command filter) | g 000 to 5.000 s
If F42=15, 16, 0.200 s is automatically set.
do2 (Speed detection filter) Y I|Y 0.005
0.000 to 0.100 s
If F42=15, 16, 0.025 s is automatically set.
do3 P (Gain) Y|Y 10.0
0.1 to 200.0 times
If F42=15, 16, 2.0 times is automatically set.
do4 I (Integral time) Yy 0.100
0.001 to 9.999 s; 999: Disable integral term
If F42=15, 16, 0.600 s is automatically set.
dos5 FF (Gain) Y|Y 0.00
0.00t099.99 s
do6 (Output filter) Y|Y 0.002
0.000 to 0.100 s
If F42=15, 16, 0.000 s is automatically set.
do7 (Notch filter resonance YI|Y 200 5-299
frequency) |1 t5 500 Hz
dos (Notch filter attenuation Y|Y 0
level) 10 10 40 0B
d09  |Speed control (JOG) Y|Y 0.020  |5-300
(Speed command filter) 0.000 to 5.000 s
d10 (Speed detection filter) |0.000 to 0.100 s Y|Y 0.005
d11 P (Gain) |0.1 to 200.0 times YI|Y 10.0
d12 | (Integral time) (0.001 to 9.999 s, 999: Disable integral term Y|Y 0.100
d13 (Output filter) (0.000 to 0.100 s Y|Y 0.002
d14  |PG option Ch2 N|Y 2 5-301
(Pulse tra;nlmppt) t format) |0 Frequency and direction
(Pulse input format) |1 Eorward and reverse pulse
2: Quadrature A/B signal (B phase lead)
3: Quadrature A/B signal (A phase lead)
4: A, B phase 90° phase difference (B phase lead)
UVW signal (for synchronous motors)
d15 (Encoder pulse resolution) |0014 to EA60(Hexadecimal format), 20 to 60000(Decimal format) N|Y 0400
(1024)
d16 (Pulse scaling factor 1) |1 to 32767 Y|Y 1
d17 (Pulse scaling factor 2) |1 to 32767 YI|Y 1
d18 (Filter time constant) [0.000 to 5.000 s YI|Y 0.005
d21 |Speed mismatch error Y|Y 10.0 5-303
(Detection width) 0.0to 50.0 %
d22 (Detection timer) |0.00 to 10.00 s Y|Y 0.50
d23 |Speed mismatch error N Y 2
selection 0: Continue to run 1
1: Stop with alarm 1
2: Stop with alarm 2
3: Continue to run 2
4: Stop with alarm 3
5: Stop with alarm 4
d24 | Zero speed control PMPGV) N1|Y 0 5-107
0: Disable at startup
1: Enable at startup
2: Zero speed control not possible
d25 |ASR switching time Y |Y | 0.000 |5-304
0.000 to 1.000 s
d27 |Servo lock Y|Y 0.000 |5-304
(Gain switching time) |4 500 to 1.000 s
d28 (Gain 2) [0.000 to 9.999 times YI|Y 0.010
d29 |Speed control 1 ) Y|Y 2 5-304
(Noteh filter width) | 1 3 (0: Narrow to 3: Wide)
d30 |ASR gain setting N|Y 0 -
(coming soon) 0: Disable
1: ASR gain setting
d32 |Speed limit / Overspeed Y|Y 100 5-304
detection level 0to 110 %
(Level 1)
d33 (Level 2) |0 to 110 % Y|Y 100
d35 |Over speed detection level Y|Y 999 5-304
0 to 120%, 999: Based on d32, d33
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d41  |Application specific function PGV PNPGY N Y 0 5-305
selection 0: Disable (Normal control)
1: Enable (Constant surface speed control)
2: Master-follower operation (Immediate synchronization mode at the start,
without Z phase)
3: Master-follower operation (Master-follower operation)
4: Master-follower operation (Immediate synchronization mode at the start,
with Z phase)
d51 |For adjustment by -500 to 500 N|Y *14 5-308
manufacturer *9
d52 |For adjustment by -500 to 500 N|Y *14
manufacturer *9
d53 |For adjustment by -500 to 500 N|Y *14
manufacturer *9
d54 |For adjustment by -500 to 500 N|Y *14
manufacturer *9
d55 |For adjustment by 0000 to O0FF (Display in hexadecimal) N|Y 0000
manufacturer *9
d59 |PG option Ch1/ N |Y 0 5-314
TS”I“'”?' (X] " 0: Pulse train sign / Pulse train input
(Pulse ragnllnp_u ) tformat) |1 Forward rotation pulse / Reverse rotation pulse
(Pulse input format) |5. A "B 'phase 90° phase difference (B phase lead)
3: A, B phase 90° phase difference (A phase lead)
deo (Encoder pulse resolution) {0014 to EA60(Hexadecimal format), 20 to 60000(Decimal format) NI|Y 0400
(1024)
d61 (Filter time constant) [0.000 to 5.000 s YI|Y 0.005 5-308
d62 (Pulse scaling factor 1) |1 to 32767 Y |Y 1
d63 (Pulse scaling factor 2) |1 to 32767 Y|Y 1
d67 |Starting characteristic SLV N|Y 1 5-308
(Auto slearch m?de: spteeld 0: Disable (Do not set to 0 if performing restart after momentary power
sensorless vector control) failure. Failure to observe this could result in motor damage.)
1: Enable (Only at restart after momentary power failure)
2: Enable (At restart after momentary power failure and at normal start)
If F42 = 15, 2 is automatically set.
dé8 |For adjustment by 0.0to 10.0 N 4.0 5-308
manufacturer *9
d69 |For adjustment by 30.0to 100.0 Y|Y 30.0
manufacturer *9
d70 |Speed control limiter Y|Y 100.00 |5-308

*9: This is a function code for adjustment by the manufacturer. Do not change.

*14: The factory default is set based on capacity. 5 for FRN0018G2S-2G/FRN0009G2-4G or lower inverters, 10 for FRN0032G2S-2G/FRN0018G2

0-4G to FRN0115G2S-2G/FRN0060G2-4G inverters, 20 for FRN0146G2S-2G/FRN0075G2-4G or higher inverters
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d71 |Master follower control PGV PGV Y|Y 1.00 5-309
(Main speed regulator gain) 0.00 to 1.50 times
d72 (APR gain) |0.00 to 200.00 times Y|Y 15.00
d73 (APR output +side limiter) |20 to 200 %: Limiter level Y|Y 999
999: Disable
d74 (APR output -side limiter) |20 to 200 %: Limiter level Y|Y 999
999: Disable
d75 (Z phase alignment gain) |0.00 to 10.00 times Y|Y 1.00
d76 (Offset angle between |0 to 359 deg. Y|Y 0
master and follower)
d77 (Synchronous completion |0 to 359 deg. Y|Y 15
detection angle)
d78 (Deviation overflow |0 to 65535 (10 pulse units) Y|Y 65535
detection width)
d79 |For adjustment by 0, 80 to 240 (200 V series), 160 to 500 (400 V series), 999 N |Y2 999 5-336
manufacturer *9
d80 |Motor 1 (Synchronous motor Y|Y 1.0 5-336
magnetic pole position
draw-in frequency) 0.11010.0 Hz
d81 |For adjustment by Oto1 Y|Y 1 5-336
manufacturer *9
d82 |Magnetic flux weakening SLV Y|Y 1 5-336
control 0: Disable
1: Enable
d83 |Magnetic flux weakening SV Y|Y 40
lower limit value 10to0 70 %
d84 |For adjustment by 0to 20 Y|Y 5 5-336
manufacturer *9
d85 |For adjustment by 0 to 200 Y|Y 95
manufacturer *9
d86  |Acceleration/deceleration Y|Y 0.000 |[5-336
output filter 0.000 to 5.000 s
d88 |For adjustment by 0.00 to 10.00, 999 Y|Y 999 5-336
manufacturer *9
d89 |Motor 1 PMPGV] N|Y 1 5-336
(Synchronous motor high- Oto 1
efficiency control)
d90 |Magnetic flux level during PGV Y|Y 120 5-336
deceleration 100 to 300 %
d91 |For special adjustment 0.00 to 2.00, 999 YI|Y 999 5-336
d92 |For special adjustment 0, 0.01 to 3.00 YI|Y 0.00 5-336
d93 |For adjustment by 0.00 to 10.00, 999 Y|Y 999 5-336
manufacturer *9
d94 |For adjustment by 0.00 to 10.00, 999 Y|Y 999
manufacturer *9
d95 |For adjustment by 0.00 to 10.00, 999 Y|Y 999
manufacturer *9
d96 |For adjustment by -50.0 to 50.0, 999 Y|Y 999
manufacturer *9
d97 |For adjustment by -50.0 to 50.0, 999 Y|Y 999
manufacturer *9
d98 |For special adjustment 0 to 65535 YI|Y 0 5-336
d99 |Extension function 1 YI|Y 0000  |5-337
0000 to FFFF (Display in hexadecimal)
Bit 0: For adjustment by manufacturer *9
Bit 1: For adjustment by manufacturer *9
Bit 2: For adjustment by manufacturer *9
Bit 3: JOG operation from communication (0: Disable; 1: Enable)
Bit 4: For adjustment by manufacturer *9
Bit 5, 6, 7: Not used
Bit 8: For adjustment by manufacturer *9
Bit 9: For adjustment by manufacturer *9
Bit 10: H30 definition switching
d120 |Brake signal (Brake-release YI|Y 999 5-337
current) (REV) 0.00 to 300.00 %, 999:depends on the setting value of J68
d121 |[Brake control signal (Brake- Y|Y 999
release frequency/spe(eRdE)V) 0.0 to 25.0 Hz, 999:depends on the setting value of J69
d122 |Brake control signal (Brake- Y |Y 999
release timer) (REV) 0.0 to 5.000 s, 999:depends on the setting value of J70
d123 |Brake signal (Brake-release Y|Y 999
torque) (REV) 0.00 to 300.00 %, 999:depends on the setting value of J95
d124 |Brake control signal (Brake- YI|Y 999
apply frequency/spee((jl)?EV) 0.0 to 25.0 Hz, 999:depends on the setting value of J71
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d125 |Brake control signal (Brake- Y|Y 999
apply timer) (REV) 10.0 0 5.000 5, 999
d150 |[PID control Y|Y 100.00
(Dancer upper limit warning -100.00 to 100.00 %
position) ’ )
d151 | (Dancer lower limit warning | Cvz6) (ravd) (GIV) (Pav) (eMsiy) (evipev) Y|Y 0.00
position) | 100.00 to 100.00 %
d152 (Line speed lower limit for (0.0 to 599.0 Hz Y|Y 0.0 5-337
dancer PID output)
d153 [Line speed control PG/ PGV Y|Y 100.0 [5-337
(Line speed compensation 0.0 to 200.0 %
gain)
d154 (Selector switch) [0 to 1 N|Y 0 5-338
Bit 0: Winding diameter compensation (0: No, 1: Yes)
d158 [Winding diameter PGVJ PGV Y|Y 0 5-339
calculation 0to 100
(Moving average count)
d159 (Dead zone)|0.000 to 10.000 % Y|Y 0.001
d160 (Calculation gain)|0.00 to 1.00 Y|Y 0.10 5-339
d161 (Compensation gain)|0.000 to 10.000 YI|Y 1.000 [5-339
d162 |(Low-speed line speed ratio)|0.00 to 100.00 % Y|Y 3.00 5-339
d163 | (Minimum winding diameter)|1 to 65535 mm (3,300 to 4,900 ft) Y|Y 100 5-340
d164 (Mammum winding |1 to 65535 mm (3,300 to 4,900 ft) Y|Y 1100
] diameter)
ﬂ (Initial winding diameter)|1 to 65535 mm (3,300 to 4,900 ft) Y|Y 700
d166 (FM output gain)|0.0 to 100.0 Y|Y 20.0 5-341
d167 |Line speed command PGV/f PGV N|Y 0.0 5-341
(Maximum value) 0.0: Disable
I 0.1 to 6553.5 m/min
d168 (Acceleration time)|0.00 to 6000 s Y|Y *11
d169 (Deceleration time)|0.00 to 6000 s Y|Y *11
d170 |After detected load - [N - 5-343
compensation (dedicated -327.68 to 327.67 %
monitor function code) ’ ’
d171 |[Load conversion gain 0.00 to 200.00 % Y|Y 100.00
(hoisting)
d172 |Load conversion offset -100.0 to 100.0 % Y|Y 0.0
(hoisting)
d173 |Load conversion gain -200.00 to 200.00 % Y|Y 100.00
(lowering)
d174 |Load conversion offset -100.0 to 100.0 % Y|Y 0.0
(lowering)
d175 |Light load speed multiplying|100.0 to 300.0 %, 999 Y|Y 100.0
factor (hoisting)
d176 |Light load speed multiplying|100.0 to 300.0 %, 999 Y|Y 100.0
factor (lowering)
d177 |[Medium load speed 100.0 to 300.0 %,999 Y|Y 100.0
multiplying factor (hoisting)
d178 [Medium load speed 100.0 to 300.0 %, 999 Y|Y 100.0
multiplying factor (lowering)
d179 |[Speed multiplying factor 1.0t0 4.0 Y|Y 1.0
safety factor
d180 |[Load judgment delay time |0.00 to 10.00 s Y|Y 2.00
(hoisting)
d181 |Load judgment delay time |0.00 to 10.00 s Y|Y 2.00
(lowering)
d182 |Light load detection level 5.0 to 100.0 %, 999 Y|Y 25.0
(hoisting)
d183 |Light load detection level 5.0 to 100.0 %, 999 Y|Y 25.0
(lowering)
d184 |Heavy load detection level [5.0 to 100.0 %, 999 Y|Y 25.0
(hoisting)
d185 |[Heavy load detection level [5.0 to 100.0 %, 999 Y|Y 25.0
(lowering)
d186 |Overload judgment delay 0.00to 10.00 s Y|Y 0.50
time
d187 |Overload detection level 5.0 to 250.0 %, 999 Y|Y 999
d188 |[Overload detection monitor |-327.68 to 327.67 % - |N -
d189 |[Hoist function auxiliary Y|Y 0000
setting 0000 to 00FF (Display in hexadecimal)
Bit 0: Medium load speed multiplying factor selection
(0: Fixed multiplying factor, 1: Proportional to load)
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d190 |For adjustment by 0to 150 Y|Y 0
manufacturer *9
d192 |For adjustment by 0.00 to 10.00 Y|Y 0.30 5-349
manufacturer *9
d193 |Special adjustment (Torque Y |Y 999 5-349
scaling factor for high load) 0.0 to 30.0 %, 999 (Auto)
d194 |Special adjustment (Torque [0.0 to 30.0 %, 999 (Same value as d193) Y*|Y 999
scaling factor for high load
(for driving))
d195 |Special adjustment (Torque [0.0 to 30.0 %, 999 (Same value as d193) Y*|Y 999
scaling factor for high load
(for braking))
d196 |Special adjustment (Torque |0 to 50 times Y|Y 4
scaling effective speed for
high load (for driving))
d197 |Special adjustment (Torque |0 to 50 times Y|Y 4
scaling effective speed for
high load (for braking))
d198 |For adjustment by 0 to 65535 Y|Y 0 5-349
manufacturer *9
d199 |For adjustment by 0000 to O0FF (Display in hexadecimal) N|Y 0000
manufacturer *9
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The control methods ( ) in d2XX codes are valid.
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Function Name Control method and Data setting range o |g| Factory 3
code g rang 5| S| default g
| ® K]
s | 0 14
©
e
(&)
- ! 0.00: Disables feed forward Y*|Y 0.00 5-350
d201 |Position feed forward gain 0.01to 1.50
d202 Position feed forward 0.000 to 5.000 s Y<|Y 0.500
command filter
4203 Position regulator gain 1 0.1 to 300.0 Y<|Y 1.0
(Low-speed range)
4204 Position regulator gain 2 0.1 to 300.0 Y<|Y 1.0
(High-speed range)
4205 Position regulator gain 0.0 to 599.0 Hz Y|Y 0.0
switching frequency
Electronic gear ratio 1 to 65535 N|Y 1 wn
d206 denominator Ll
d207 Electronic gear ratio 1to 65535 N|Y 1 8
numerator O
: : ; 0:  With shortcut (Run command direction and with reverse rotation) N|Y 1
d208  |Orientation mode selection 1:  Without shortcut (Run command direction) %
0000 to 00FF (Display in hexadecimal) N|Y 0000 =
Bit0:  Homing starting direction (@)
0:  Forward rotation direction zZ
:  Reverse rotation direction D
Bit 1:  Homing direction L
0:  Forward rotation direction
1:  Reverse rotation direction [Te)
! : Bit2:  Homing OT operation selection
d209 | Homing mode selection 0:  Reverse rotation following OT detection %
1:  Stop following OT detection (homing aborted) -
Bit3:  Home position LS timing selection O
: ON edge detection
1:  OFF edge detection
Bit7:  Z-phase compensation
0: Disable
1:  Enable
Homing stopper detection |0.000 to 10.000 s Y|Y 0.000
d210 time
0:  Encoder Z-phase N|Y 1
d211 |Homing reference signal ; Tgr_}_’le position LS
3: -OT
0: Encoder Z-phase N|Y 0
" . 1:  Home position LS enable edge (wire to XZ for ORT)
d212 gonmallng shift reference 2: +OT (enable only when performing position control)
9 3: -OT (enable only when performing position control)
4: Stopper (stopper contact)
Homing 0.1 to 599.0 Hz Y|Y 5.0
d213 |frequency/orientation
frequency
d214 |Homing creep frequency 0.1 to 599.0 Hz Y|Y 0.5
Homing deceleration 0.00 to 6000 s Y|Y 6.00
d215 |time/orientation
deceleration time
Positioning data teaching  |0: Disable Y|Y 0
d216 |(Positioning data number 1to 8: Enable (writes feedback current position written to positioning data 1
designation) to 8)
0: Disable Y|Y 0
" . ; 1: Enable (Calculate the position of Z phase and machine origin at
d217 | Homing shift teaching orientation from the Z phase distance and preset amount, and write to
d242 and d243.)
0: Disable Y [N 0
Software OT detection 1: Enable (Writes feedback current position to +OT detection position d225,
d218 |position teaching (+/- d226)
designation) 2: Enable (Writes feedback current position to -OT detection position d227,
d228)
Pass point detection 0: Disable Y [N 0
d219 |position teaching (Pass 1: Enable (Writes feedback current position to pass point 1 d229, d230)
point position designation) |2: Enable (Writes feedback current position to pass point 2 d231, d232)
d220 Feedback current position |0: Do not memorize Y|Y 0
memory selection 1:  Memorize following undervoltage
d221 Position clear signal (P- 0: Clear at active edge (positive logic/negative logic OFF — ON) Y|Y 0
CLR) operation selection 1: Clear at level (positive logic/negative logic ON)
; 0: Disable software OT (Endless) Y|Y 0
dzz [Software OT operation 1 Enable software OT (Limit target position with software OT)
2: Enable software OT (Emergency stop when software OT detected)
4223 Deviation detection 0 to 9999 User value Y|Y 0
overflow value (High order)|* Disable when 0 for both d223, d224
d224 (Low order) Y|Y 0
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d225 |* software OT detection -9999 to 9999 User value N|Y 9999
position (High order)
d226 (Low order) |0 to 9999 User value N|[Y 9999
d227 |- software OT detection Same as d225 N|Y -9999
position (High order)
d228 (Low order) |Same as d226 N|[Y 9999
d229 Pass point detection Same as d225 Y|Y 0
position 1 (High order)
d230 (Low order) |Same as d226 Y|Y 0
d231 Pass point detection Same as d225 Y|Y 0
position 2 (High order)
d232 (Low order) |Same as d226 YI|Y 0
d237 Positioning data type 0: Handle positioning data as absolute position (ABS) YI|Y 0
(INC/ABS switching) 1: Handle positioning data as travel (INC)
d238 Positioning data selection |0.000 to 0.100 s Y|Y 0.000
signal agreement timer
d239 |In-position range 0 to 9999 User value Y|Y 1
d240 |Preset position (High order)|-9999 to 9999 User value YI|Y 0
d241 |[Preset position (Low order) |0 to 9999 User value YI|Y 0
d242 [Homing shift (High order) |0 to 9999 User value YI|Y 0
d243 [Homing shift  (Low order) |0 to 9999 User value YI|Y 0
d244 Positioning data 1 -9999 to 9999 User value Y|Y 0
(High order)
d245 (Low order) |0 to 9999 User value YI|Y 0
d246 Positioning data 2 Same as d244 Y|Y 0
] (High order)
d247 (Low order) |Same as d245 YI|Y 0
d248 Positioning data 3 Same as d244 Y|Y 0
(High order)
d249 (Low order) [Same as d245 Y|Y 0
d250 Positioning data 4 Same as d244 Y|Y 0
(High order)
d251 (Low order) [Same as d245 Y|Y 0
d252 Positioning data 5 Same as d244 Y|Y 0
(High order)
d253 (Low order) [Same as d245 Y|Y 0
d254 Positioning data 6 Same as d244 Y|Y 0
(High order)
d255 (Low order) [Same as d245 Y|Y 0
d256 Positioning data 7 Same as d244 Y|Y 0
(High order)
d257 (Low order) [Same as d245 Y|Y 0
d258 Positioning data 8 Same as d244 Y|Y 0
(High order)
d259 (Low order) [Same as d245 Y|Y 0
— 0: Disable Y|Y 0
d276 Posmonlng(lggtna;te direction) 1: Forward rotation direction
2: Reverse rotation direction
Positioning data 0: Disable positioning data communication command Y|Y 0
d277 |communication command [1: Enable positioning data communication command
selection
d280 Forced deceleration 0: Servo lock after deceleration stop YI|Y 0
operation selection 1: Er6 alarm after deceleration stop
d296 Command current position |Same as d244 - | N -
monitor (High order)
d297 (Low order) |Same as d245 - | N -
d298 Feedback current position |Same as d244 - | N -
monitor (High order)
d299 (Low order) |Same as d245 - | N -

*9: This is a function code for adjustment by the manufacturer. Do not access these function codes.
*11: 6.00 s for FRN0115G2S-2G/FRN0060G2-4G or lower inverters, 20.00 s for FRN0146G2S-2G/FRN0075G21-4G or higher inverters
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[11]

U codes: Application Functions 3 (Customizable logic)

Excluding certain exceptions, all control methods (&) Gra)) in these codes are valid.

Function
code

Name

Control method and Data setting range

Data copying

Factory
default

Related page

uoo

Customizable logic

(Mode selection)

0: Disable  1: Enable (Customizable logic operation)
ECL alarm occurs when the value is changed from 1 to 0 during operation.

<| Change when running

uo1

Customizable logic

Step 1

(Block selection)

[Digital]

0: No function assigned

10 to 15:
20 to 25:
30 to 35:
40 to 45:
50 to 55:
60 to 65:
70,72,73:
80, 82, 83:
90, 92, 93:
100 to 105:
110:

120:

130:

140 to 145:

150 to 155:

Through output + general-purpose timer (*)
Logical AND + general-purpose timer (*)

Logical OR + general-purpose timer (*)

Logical XOR + general-purpose timer (*)

Set priority flip-flop + general-purpose timer (*)
Reset priority flip-flop + general-purpose timer (*)
Rising edge detector + general-purpose timer (*)
Falling edge detector + general-purpose timer (*)
Rising & falling edges detector + general-purpose timer (*)
Hold + general-purpose timer (*)

Increment counter

Decrement counter

Timer with reset input

D flip-flop + general-purpose timer (*)

T flip-flop + general-purpose timer (*)

(*) General-purpose timer function (least significant digit O to 5)

[Analog]
20

[Digital + analog]
4001: H

4002:
4003:
4004:
4005:
4006:
5000:
5100:
6001:
6002:
6003:
6004:
6011:
6012:
6013:
6014:
6015:
6101:

ahwON=2O

No timer

On-delay timer
Off-delay timer
One-shot pulse output
Retriggerable timer
Pulse train output

01: Adder
2002:
2003:
2004:
2005:
2006:
2007:
2008:
2009:
2010:

2051 to 2058:
2059:
2071:
2072:
2101:
2102:
2103:
2151:
2201:
2202:
3001:
3002:

Subtracter

Multiplier

Divider

Limiter

Absolute value
Inverting adder
Variable limiter

Linear function
Remainder
Comparator 1to 8
Equivalent comparator 2
Window comparator 1
Window comparator 2
High selector

Low selector

Average of inputs
Function code (S13 loading)
Clip and map function
Scale converter
Quadratic function
Square root function

old

Inverting adder switching
Selector 1

Selector 2

LPF (Low pass filter)

Rate limiter with enable

Selector 3

Selector 4

Reading function code

Writing function code

Temporary change of function code
Function code link

Bit extraction (S code)

Bit extraction (M code)

Bit extraction (W code)

Bit extraction (X code)

Bit extraction (Z code)

PID dancer output gain frequency

z
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U02  |Customizable logic Some signals are invalid depending on the control method. Refer to E20 and Y 100
Step 1 (Input 1) .
—_— . E61 for details.
uo3 (input 2) [Digital]
0 (1000): Inverter running
1(1001) Frequency (speed) arrival “FAR”
2 (1002): Frequency (speed) detected ‘FDT”
3 (1003): Under voltage detected (inverter stopped) “LU”
4 (1004) Detected torque polarity “B/D”
5 (1005) Inverter output limiting “loL”
6 (1006): Auto-restarting after momentary power failure “IPF”
7 (1007): Motor overload early warning “oL”
8 (1008): Keypad operation “KP”
10 (1010):  Inverter ready to run “RDY”
11 (1011):  Commercial/inverter power supply switching “SWasg”
12 (1012):  Commercial/inverter power supply switching “SW52-2”
13 (1013):  Commercial/inverter power supply switching “SW52-1”
15 (1015):  Switch MC on the input power lines “AX”
16 (1016):  Pattern operation stage transition “TU”
17 (1017):  Pattern operation cycle completed “TO”
18 (1018):  Pattern operation stage 1 “STG1”
19 (1019):  Pattern operation stage 2 “STG2
20 (1020):  Pattern operation stage 4 “STG4”
21 (1021):  Frequency (speed) arrival 2 “FAR2”
22 (1022):  Inverter output limiting with delay “lIoL2”
25 (1025):  Cooling fan in operation “FAN”
26 (1026):  Auto-resetting “TRY”
28 (1028):  Heat sink overheat early warning “OH”
29 (1029):  Master-follower operation complete “SY”
30 (1030):  Lifetime alarm “LIFE”
31 (1031):  Frequency (speed) detected 2 “FDT2”
33 (1033):  Reference loss detected “REF OFF”
35 (1035):  Inverter outputting “RUN 2”
36 (1036):  Overload prevention controlling “OLP”
37 (1037):  Current detected “ID”
38 (1038):  Current detected 2 “ID2”
39 (1039):  Current detected 3 “ID3”
41 (1041):  Low current detected “IDL”
42 (1042):  PID alarm “PID-ALM”
43 (1043):  Under PID control “PID-CTL”
44 (1044):  Under sleep mode of PID control “PID-STP”
45 (1045):  Low torque detected “U-TL”
46 (1046):  Torque detected 1 “TD1”
47 (1047):  Torque detected 2 “TD2”
48 (1048):  Motor 1 selected “SWM1”
49 (1049):  Motor 2 selected “SWM2”
50 (1050):  Motor 3 selected “SWM3”
51 (1051):  Motor 4 selected “SWM4”
52 (1052):  Forward rotation “FRUN”
53 (1053):  Reverse rotation “RRUN”"
54 (1054):  Under remote mode “RMT”
56 (1056):  Motor overheat detected by thermistor “THM”
57 (1057):  Mechanical brake control “BRKS”
58 (1058):  Frequency (speed) detected 3 “FDT3”
59 (1059):  Terminal [C1] wire break detection “C10FF”
70 (1070):  Speed valid “DNZS”
71 (1071):  Speed agreement “‘DSAG”
72 (1072):  Frequency (speed) arrival 3 “FAR3”
76 (1076):  Speed mismatch error detected “PG-ERR”
77 (1077):  Low DC link bus voltage detection “U-EDC”
79 (1079):  During decelerating at momentary power failure “IPF2”
82 (1082):  Positioning complete “PSET”
84 (1084):  Maintenance timer counted up “MNT”
87 (1087):  Frequency arrival and detected “FARFDT”
89 (1089):  Magnetic pole position detection complete signal “PTD”
90 (1090):  Alarm content 1 “AL1”
91 (1091):  Alarm content 2 “AL2”
92 (1092):  Alarm content 4 “AL4”
93 (1093):  Alarm content 8 “AL8”
95 (1095):  Forced operation “FMRUN”
98 (1098):  Warning “L-ALM”
99 (1099):  Alarm output “ALM”
100 : No assignment “NONE”
101 (1101):  EN circuit failure detected “DECF”
102 (1102):  EN terminal input OFF “ENOFF”
105 (1105):  Braking transistor broken “DBAL”
125 (1125):  Watt-hour pulse output “POUT”
131 (1131):  Speed limiting “S-LIM”
132 (1132):  Torque limiting “T-LIM”
133 (1133): Low current detection “IDL2”
135 (1135): Dancer upper limit position warning signal “D-UPFL”
136 (1136): Dancer lower limit position warning signal “D-DNFL”
137 (1137): Dancer position limit warning signal “D-FL”
151 (1151):  Overtravel detection “‘OT-oUT”
152 (1152): Forced stop detection “STOP-OUT”
153 (1153): Pass point detection 1 “PPAS1”
154 (1154): Pass point detection 2 “PPAS2”
158 (1158): Overload detection “LLIM”
159 (1159):  Performing light load automatic double speed operation “LAC”
251 (1251): M/Shift key ON/OFF status “MTGL”
2001 to 2260 (3001 to 3260):
Customizable logic step output 1 to 260 S001” to “S0O260”
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4001(5001): Terminal [X1] input “X1”
4002(5002): Terminal [X2] input “X2”
4003(5003): Terminal [X3] input “X3”
4004(5004): Terminal [X4] input “X4”
4005(5005): Terminal [X5] input “X5”
4006(5006): Terminal [X6] input “X6”
4007(5007): Terminal [X7] input X7
4008(5008): Terminal [X8] input “X8”
4009(5009): Terminal [X9] input “X9”
4010(5010): Terminal [FWD] input “FWD”
4011(5011):  Terminal [REV] input “REV”
4021(5021): Terminal [I1] input “11”
4022(5022): Terminal [I2] input “12”
4023(5023): Terminal [I3] input “13”
4024(5024): Terminal [I4] input “14”
4025(5025): Terminal [I5] input “15” m
4026(5026): Terminal [16] input “16” a
4027(5027): Terminal [I7] input ‘7’ o
4028(5028): Terminal [18] input “18” 3
4029(5029): Terminal [I9] input “19”
4030(5030): Terminal [I10] input “110” P
4031(5031): Terminal [I11] input “111” @)
4032(5032): Terminal [I12] input “12” =
4033(5033): Terminal [I13] input “113” O
4034(5034): Terminal [I14] input ‘114> Z
4035(5035): Terminal [I15] input “115” )
4036(5036): Terminal [I16] input “116” L
4041(5041): Terminal [CLI1] input “CLI1”
4042(5042): Terminal [CLI2] input “CLI2” 0
4043(5043): Terminal [CLI3] input “CLI3”
4044(5044): Terminal [CLI4] input “CLI4” %
4045(5045): Terminal [CLI5] input “CLI5” P
4046(5046): Terminal [CLI6] input “CLI6” S)
4047(5047): Terminal [CLI7] input “CLI7”
4048(5048): Terminal [CLI8] input “CLI8”
4049(5049): Terminal [CLI9] input “CLI9”
4081(5081): Key RUN/FWD input “KP-RUN/KP-FWD”
4082(5082): Key REV input “KP-REV”
4083(5083): Key STOP input “KP-STOP”
4084(5084): Key UP input “KP-UP”
4085(5085): Key DOWN input “KP-DOWN”
4088(5088): Key M/SHIFT input “KP-M/SHIFT”
4091(5091): Key RESET input “KP-RESET”
4101(5101): Terminal [X1] input (terminal block only) “X1-TERM”
4102(5102): Terminal [X2] input (terminal block only) “X2-TERM”
4103(5103): Terminal [X3] input (terminal block only) “X3-TERM”
4104(5104): Terminal [X4] input (terminal block only) “X4-TERM”
4105(5105): Terminal [X5] input (terminal block only) “X5-TERM”
4106(5106): Terminal [X6] input (terminal block only) “X6-TERM”
4107(5107): Terminal [X7] input (terminal block only) “X7-TERM”
4108(5108): Terminal [X8] input (terminal block only) “X8-TERM”
4109(5109): Terminal [X9] input (terminal block only) “X9-TERM”
4110(5110): Terminal [FWD] input (terminal block only) “FWD-TERM”
4111(5111):  Terminal [REV] input (terminal block only) “REV-TERM”
6000 (7000): Final run command RUN “FL_RUN”
6001 (7001): Final run command FWD “FL_FWD”
6002 (7002): Final run command REV “FL_REV”
6003 (7003): Accelerating “DACC”
6004 (7004): Decelerating “DDEC”
6005 (7005): Under anti-regenerative control “REGA”
6006 (7006): Within dancer reference position “‘DR_REF”
6007 (7007): With/without alarm factor “ALM_ACT”
6100: TRUE (1) fixed input “TRUE”
6101: FALSE (0) fixed input “TRUE”
* Inside the () is the negative logic signal. (OFF at short-circuit).
[Analog]
8000:  Output frequency 1 (before slip compensation)
8001:  Output frequency 2 (after slip compensation)
8002:  Output current
8003:  Output voltage
8004:  Output torque
8005:  Load factor
8006:  Power consumption
8007:  PID feedback value
8008:  Actual speed/estimated speed
8009:  DC link bus voltage
8013:  Motor output
8015:  PID command (SV)
8016:  PID output (MV)
8017:  Master-follower angle deviation
8018:  Inverter cooling fin temperature
8021: PG feedback value
8022:  Torque current command
8023:  PID deviation
8024: Line speed command
8025:  Winding diameter calculation value
8026:  Setting frequency (before acceleration/deceleration calculation)
9001:  Analog terminal [12] input signal “
9002:  Analog terminal [C1] input signal (C1 function) “C1”
9003:  Analog terminal [V2] input signal V2’
9004:  Analog terminal [32] input signal “32”
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9005:  Analog terminal [C2] input signal “c2’
9006: Reserved
9007: Reserved
9008:  Analog terminal [C1] input signal (V3 function) “V3”
9010:  UP/DOWN value “UP/DOWN”
uo4 (Function 1) {-9990 to 0.00 to 9990.0 N|Y 0.00
uos (Function 2) N|[Y 0.00
Customizable logic Step 1 to 14 function code is assigned as follows: Setting value is the same as U0O1 to U05.
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8 Step 9 Step 10
Logic function block uo1 uoe U1 u16 u21 u26 u31 u36 U41 U46
Input 1 uo2 uo7 u12 u17 u22 u27 u32 u37 u42 u47
Input 2 uo3 uos8 u13 u18 u23 u28 u33 u38 u43 u48
Function 1 uo4 uo9 u14 u19 u24 u29 u34 U39 u44 U49
Function 2 U05 U10 U15 U20 U25 U30 U35 U40 U45 U50
Step 11 Step 12 Step 13 Step 14
Logic function block U51 us6 u61 ue6
Input 1 us2 us7 ue2 ue7
Input 2 us3 us8 ue3 ues8
Function 1 us4 us9 u64 ue9
Function 2 US55 U60 U65 U70
jo2]
£
c
S|l o )
=1 = (o]
. c |7 g
Fuc%%tleon Name Control method and Data setting range § § ZZ?;?H %
S| ® o]
2|0 hd
©
£
o
U71 |Customizable logic 0: Invalid N|Y 0 5-380
(Output selection) |1 to 260:  Output of Step 1 to 260 “S001” to “S0260”
Output signal 1
to to
uso QOutput signal 10
U81 |[Customizable logic 0to 172 (1000 to 1172): same as E98, but 19 and 80 cannot be selected. N|Y 100
(Function selection) (241 to 245 (1241 to 1245): User-defined alarm 1 to 5 “CA1” to “CA5”
Output signal 1 {8001 to 8020: The value with 8000 added to E61
to to
U0 QOutput signal10
U91 [Customizable logic: Timer [0: Monitor disable Y |N 0
monitor (Step selection) |1 to 260: Step 1 to 260
U92 |Customizable logic -9.999 to 9.999 N|Y 0.000
(The coefficients of the
approximate formula)
(Mantissa of KA1)
u93 (Exponent part of KA1) [-5to 5 N|Y 0
u94 (Mantissa of KB1) [-9.999 to 9.999 N|Y 0.000
u9s (Exponent part of KB1) |-5 to 5 N|Y 0
u96 (Mantissa of KC1) [-9.999 to 9.999 N|Y 0.000
ua7 (Exponent part of KC1) [-5to 5 N|Y 0
U98 | Customizable logic 0: Monitor disable 0
Output monitor 110 260 : Step 1 to 260
(Step selection)
U99 |Customizable logic Same as J105 (0 cannot be set.) 1
Output monitor
(Display unit selection)
U100 |Task process cycle setting |0: Auto (Automatic selection from 1, 2, 5, 10, or 20 ms based on number of N|Y 0 5-380
steps
1: 1 ms (Up to 10 steps)
2:  2ms (Up to 20 steps)
5. 5ms (Up to 50 steps)
10: 10 ms (Up to 100 steps)
20: 20 ms (Up to 260 steps)
127: Multi-task (Multiple cycles can be set up to 20 steps)
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U101 |Customizable logic -999.0 to 0.00 to 9990.0 Y |N 0.00 5-380
Operating point 1 (X1) 5-409
U102 Operating point 1 (Y1)
U103 Operating point 2 (X2)
U104 Operating point 2 (Y2)
U105 Operating point 3 (X3)
U106 Operating point 3 (Y3)
U107 |Customizable logic 0: Invalid N | N 0
(Auto calculation of the 1:  Calculation execution (Calculation 1)
coefficients of the
approximate formula)
U121 |Customizable logic -9990 to 0.00 to 9990.0 YI|Y 0.00 5-380
(User parameter 1)
to to
U170 (User parameter 50)
U171 |Customizable logic -9990 to 0.00 to 9990.0 YI|Y 0.00 5-380
(Storage area 1)
to to
U180 (Storage area 10)
U181 |Customizable logic 0 (Disable): N|Y 0
Output signal 11 (Output |1 to 260: Output of Step 1 to 260 “S001” to “S0260”
selection)
U182 Output signal 12 (Output
selection)
U183 Output signal 13 (Output
selection)
U184 Output signal 14 (Output
selection)
U185 |Customizable logic 0to 172 (1000 to 1172): same as E98, but 19 and 80 cannot be selected. N|Y 100
Output signal 11 (Function {241 to 245 (1241 to 1245): User-defined alarm 1 to 5 “CA1” to “CA5”
selection) (8001 to 8020: The value with 8000 added to E61
U186 | Output signal 12 (Function
selection)
U187 | Output signal 13 (Function
selection)
U188 | Output signal 14 (Function
selection)
U190 |Customizable logic 1 to 260 Y |N 15
Step setting (Step number)
U191 (Block selection) [Same as U01 N [N 0
U192 (input 1) |Same as U02 N [N 100
U193 (input 2) |Same as U03 N [N 100
U194 (Function 1) [Same as U04 N [N 0.00
U195 (Function 2) |Same as U05 N | N 0.00
U196 |Customizable logic ROM 0 to 9999 N | N 0 -
version
4 higher order digits
(for manufacturer)
u197 (for user) |0 to 9999 N [Y 0 -
U198 |Customizable logic ROM |0 to 9999 N [N 0 -
version
4 lower order digits
(for manufacturer)
U199 (for user) [0 to 9999 N|Y 0 -
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y codes: LINK Functions (Link functions)

Excluding certain exceptions, all control methods (&) Gra)) in these codes are valid.
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code grang 5| S| default g
| K]
20 4
©
£
o
y01 |RS-485 Communication 1 (1 to 255 N|Y 1 5-414
R (station address)
y02 (Communicgrtgz:%ss;':og 0: Immediately trip with alarm £ r A ¢ 0
g 1: Trip with alarm £~ after running for the period specified by timer y03
2: Retry during the period specified by timer y03. If the retry fails, trip with
alarm £ f. If it succeeds, continue to run.
3: Continue to run
y03 (Timer) |0.0t0 60.0 s Y|Y 2.0
yo4 (Baud rate) |0: 2400 bps Y|Y 3
1: 4800 bps
2: 9600 bps
3: 19200 bps
4: 38400 bps
5: 57600 bps
6: 76800 bps
7: 115200 bps
y05 (Data length selection) (0: 8 bits 1: 7 bits YI|Y 0
y06 (Parity selection) [0: None (Stop bit: 2 bits) YI|Y 0
1: Even number parity (Stop bit: 1 bit)
2: Odd number parity (Stop bit: 1 bit)
3: None (Stop bit: 1 bit)
y07 (Stop bit selection) [0: 2 bits 1.  1bit YI|Y 0
y08 (Communication time-out | . ; YI|Y 0
detection time) 0: No detection, 1t0 60 s
y09 (Response interval time) [0.00 to 1.00 s YI|Y 0.01
y10 (Protocol selection) [0: Modbus RTU protocol YI|Y 0
1: Reserved
2: Fuji general-purpose inverter protocol
y11 [RS-485 Communication 2 [Same as y01 N|Y 1
(station address)
y12 (Communica:(ijocnesssi’r:o; 0: Immediately trip with alarm £ F Yy 0
P 94, Trip with alarm £~ after running for the period specified by timer y13
2: Retry during the period specified by timer y13. If the retry fails, trip with
alarm £ F. If it succeeds, continue to run.
3: Continue to run
y13 (Timer) |Same as y03 YI|Y 2.0
y14 (Baud rate) [Same as y04 YI|Y 3
y15 (Data length selection) [Same as y05 YI|Y 0
y16 (Parity selection) |Same as y06 YI|Y 0
y17 (Stop bit selection) |Same as y07 Y|Y 0
y18 (Communication time-out |Same as y08 Y|Y 0
] detection timer)
y19 (Response interval time) |Same as y09 YI|Y 0.01
y20 (Protocol selection) [Same as y10 YI|Y 0
y85 |(For adjustment by 0000 to FFFF (in hexadecimal) Y|Y 0000
manufacturer) *9
y86
y87
y88
y93 |RTU current format 0: Format 24 YI|Y 0 5-417
switching 1: Format 19
y94 |Link function (Terminal [X] |0: Disable YI|Y 0 5-418
operation selection) 1: Enable
y95 |Data clear processing for  [0: Do not clear data when a communication error alarm occurs. (Compatible | Y | Y 0 5-418
communication error with conventional inverters)
Clear the data of function codes S01/S05/S19 when a communications
error occurs.
2: Clear the run command assigned bit of function code S06 when a
communications error occurs.
3: Clear both data 1 and 2 above.
* Applicable alarms: £+8 £rF £r49 £75
y96 |Communication 0: Disable Y|Y 0 5-419
compatibility mode 1: Reserved
2: Enable (G1 compatible)
3: Enable (GX compatible)
y97 |Communication data 0: Store in nonvolatile memory (Rewritable times are limited) YI|Y 0 5-420
storage selection 1: Write in temporary memory (Rewritable times are unlimited)
2: Save all data from temporary memory to nonvolatile memory (After all

save, return to Data 1)
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(=)
£
f
c jo)] [0
2| g >
Functi s|a Fact g
l::rg)((:jleon Name Control method and Data setting range % 8 d?e(f;a?JrI}t/ 3
© 2
ol 3
s |l a 14
®
£
O
y98 |Bus function Frequency setting/torque command Run command YI|Y 0 5-420
(Operation selection) |0: Based on H30 Based on H30
1: Bus link Based on H30
2: Based on H30 Command from bus
3: Command from bus Command from bus
y99 | Support link function Frequency setting Run command Y [N 0 5-420
(Operation selection) [0: Based on H30, y98 Based on H30, y98
1: Commands from FRENIC Loader Based on H30, y98
2: Based on H30, y98 Commands from FRENIC
Loader
3: Commands from FRENIC Loader Commands from FRENIC
Loader

(O =Tl FUNCTION CODES
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5.2 Function Code Tables

[13] o codes: Option Functions (Option functions)

Excluding certain exceptions, all control methods (&) Gral) in these codes are valid.

Factory
default

Function

code Name Control method and Data setting range

Change when running
Data copying
Related page

0817&) Reserved Please do not set. - - -

019 |DI option (DI polarity 0:  Frequency setting (without polarity) N|Y 0
selection) 1:  Frequency setting (with polarity)

* This is valid only when 020 = 0, 1.

8-bit binary frequency setting N|Y 0
12-bit binary frequency setting

15-bit binary frequency setting

16-bit binary frequency setting

BCD 4-digit frequency setting 0.00 to 99.99 Hz
BCD 4-digit frequency setting 0.0 to 599.9 Hz
General-purpose DI function (11 to 116)

Output frequency 1 (before slip compensation) Y|Y 0
Output frequency 2 (after slip compensation)
Output current

Output voltage

Output torque

Load factor

Power consumption

PID feedback value

Actual speed/estimated speed value

DC intermediate circuit voltage

13: Motor output

15: PID command (SV)

16: PID output (MV)

17: Master-follower angle deviation

18: Inverter cooling fin temperature

21: PG feedback value

22: Torque current command value

23: PID deviation

24: Line speed command

25: Winding diameter calculation value

26: Set frequency (before acceleration/deceleration calculation)
99: Individual signal output

022 |RY option (Mode selection) |0:  Output linked to terminal [Y1] to [Y4] functions (G1 compatible) N|Y 0
1:  Individual signal output (set with 023 to 026)
023 |Terminal [Y1A/B/C] See 023 to 026 in "Table 5.2.3 Control output terminal setting list table". N|Y 0
(Ry output) |(Same as E20)
024 | Terminal [Y2A/B/C] N|Y 1
(Ry output)
025 |Terminal [Y3A/B/C] N|Y 2
(Ry output)
026 |Terminal [Y4A/B/C] N |Y 7
(Ry output)
027 |Transmission error 0: Immediate Er5 trip when communication error occurs. Y|Y 0
(Operation selection) 1:  Immediate Er5 trip after running for time specified with timer after
communication error occurs.

020 |DI option (DI mode
selection)

©

021 |DO option (DO mode
selection)

CINPIRWN2OIQONRWN=2O

2 Immediate Er5 trip if communication error occurs, and communication
does not recover after retry while running for time specified with timer

3:  Motor continues to run without Er5 trip even if communication error
occurs. Motor runs in accordance with communication command after
communication recovers.

4t09: Sameas027=0

10: Erb5 trip following deceleration stop due to communication error.

11: Erb trip following deceleration stop after running for time specified with
timer after communication error occurs

12: Deceleration stop if communication error occurs, and communication
does not recover after retry while running for time specified with timer.
Motor continues to run in accordance with communication command if
communication recovers.

[When combined with DeviceNet option]

13: Run command immediately turned OFF when communication error
occurs. (Er5 does not occur.)

14: Forced forward rotation operation when communication error occurs.
(Er5 does not occur.)

15: Forced reverse rotation operation when communication error occurs.
(Er5 does not occur.)

[When combined with other options]

13to 15: Same as 027 =3

028 |Transmission error (Timer [0.0 to 60.0 Y|Y 0.0
time)

030 |Bus setting parameter 01 |0 to 255 N|Y 0

The function for each function code differs based on the bus option type.
to to Refer to the respective bus option instruction manuals for details.

039 |Bus setting parameter 10
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(Function selection)

D
£
c
c jo)] [0
2| £ 2
Functi 5|2 Fact &
%rg)(égon Name Control method and Data setting range _“;’ § dz(f;a?JrI}t/ %
9| ® ©
S |a 14
[
e
o
040 |Write function code 0000 to FFFF (in hexadecimal) N|Y 0000
assignment 1
Data mapped 1/0O (Write)
The existence of support, and the number items supported differs depending
to to on the bus option type. Refer to the respective bus option instruction manuals
for details on the data setting method.
047 |Write function code
assignment 8
048 |Read function code 0000 to FFFF (in hexadecimal) N|Y 0000
assignment 1
Data mapped 1/0O (Read)
The existence of support, and the number items supported differs depending
to to on the bus option type. Refer to the respective bus option instruction manuals
for details on the data setting method.
059 |Read function code
assignment 12
060 |Terminal [32] Same as E61 N|Y 0

I (Function selection)

L (Offset adjustment) [-5.0 to 5.0 % Y*|Y 0.0
062 (Gain adjustment) [0.00 to 400.00 % Y|Y 100.00
063 (Filter setting) |0.00 to 5.00 s Y|Y 0.05
064 (Gain reference point) [0.00 to 100.00 % Y |Y 100.00
065 (Polarity selection) |0: Bipolar N|Y 1

] 1: Unipolar
066 (Bias) [-200.0 to 200.00 % Y*|Y 0.00
067 (Bias reference point) |0.00 to 100.00 % Y |Y 0.00
069 (Display unit) |Same as J105 (0 cannot be set.) N|[Y 2
070 (Maximum scale) |-999.0 to 0.00 to 9990.0 N|Y 100.00
o71 (Minimum scale) [-999.0 to 0.00 to 9990.0 NI|Y 0.00
075 |Terminal [C2] 0: 4 to 20 mA Unipolar NI|Y 0

(Range selection) [1: 0 to 20 mA Unipolar
10: 4 to 20 mA Bipolar

] 11: 0 to 20 mA Bipolar
o076 (Function selection) |Same as E61 N|[Y 0
o77 (Offset adjustment) |-5.0 to 5.0 % Y |Y 0.0
078 (Gain adjustment) [0.00 to 400.00 % Y|Y 100.00
079 (Filter setting) |0.00 to 5.00 s Y|Y 0.05
081 (Gain reference point) [0.00 to 100.00 % Y |Y 100.00
082 (Bias) [-200.0 to 200.00 % Y*|Y 0.00
083 (Bias reference point) |0.00 to 100.00 % Y |Y 0.00
085 (Display unit) [Same as J105 (0 cannot be set.) N|Y 2
086 (Maximum scale) [-999.0 to 0.00 to 9990.0 N|Y 100.00
087 (Minimum scale) [-999.0 to 0.00 to 9990.0 N|Y 0.00
088 |C10FF signal 0:  Signal ON following terminal [C1] wire break N|Y 2

(Operation selection) |1:  Signal ON following terminal [C2] wire break
2: Signal ON following terminal [C1] or [C2] wire break
090 |Terminal [Ao] / [CS2] Same as F31 Y|Y 0
(Function selection)
091 (Output gain) |0 to 300 % Y |Y 100
093 |Terminal [Ao] 0: Bipolar N|Y 1
(Polarity selection) [1:  Unipolar
096 |Terminal [CS]/]CS1] Same as F31 Y|Y 0
(Function selection)
097 (Output gain) |0 to 300 % Y Y 100
0101 |Terminal [I1] See 0101 to 0116 in “Table 5.2.2 Control input terminal setting list table”. N|Y 100
(Function selection)
to to
0116 |Terminal [116]
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D
£
c
c jo)] [0
2| £ 2
Function 5 g Factory g
code Name Control method and Data setting range _; § default %
9| ® ©
S |a 14
[
e
o
0121 |Terminal [O1] See 0121 to 0128 in “Table 5.2.3 Control output terminal setting list table”. N|Y 0
(Function selection)
0122 |[Terminal [O2] N|Y 2
(Function selection)
0123 |Terminal [O3] N|Y 1
(Function selection)
0124 |Terminal [O4] N|Y 3
(Function selection)
0125 |Terminal [O5] N|Y 5
(Function selection)
0126 |Terminal [O6] N|Y 6
(Function selection)
0127 |Terminal [O7] N|Y 100
(Function selection)
0128 |Terminal [O8] N|Y 100
(Function selection)
0201 |[IP address setting 1 0 to 255 Y|Y 0
to to
0204 |IP address setting 4
0205 |Subnet mask setting 1 Y|Y 0
to to
0208 |[Subnet mask setting 4
0209 |Default gateway setting 1 Y|Y 0
to to
0212 |Default gateway setting 4
0213 |IP address setting mode 0: Fixed Y|Y 0
1: Hard switch
2: DHCP (other than PROFINET)
3: DCP (when using PROFINET)
0214 |Protocol setting 0: None (invalid) Y|Y 0
1: PROFINET-RT
2: EtherNet/IP
0215 |KEEP-ALIVE startup time |10 to720s Y |Y 60
0216 |Reserved 0.0 to 60.0 Y|Y 0
0217 |Reserved 0 to 65535 Y|Y 47808
0218 |Reserved 0to 419 Y|Y 0
0219 |Reserved 0 to 9999 Y|Y 0
0221 |Write function code Sets function code written from master to inverter. NI|Y 0
to assignment 1 to 32
0252
0253 |Read function code Sets function code read from inverter to master. NI|Y 0
to assignment 1 to 32
0284

Note 1) 0201 to 0284 are supported from ROM 0300 or later. For details, refer to the OPC-ETM (Option) Instruction Manual.
Note 2) After setting 0201 to 0284, turn OFF the inverter power. Settings will be valid when the power is turned ON again.
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[14]

K codes: Keypad functions (Keypad functions)

Excluding certain exceptions, all control methods (&) Gra)) in these codes are valid.

Function
code

Name

Control method and Data setting range

Data copying

Factory
default

Related page

K01

K02

K03
K04
K08

K15
K16

K17
K20
K21

K22

Multi-function keypad TP-
A2SW

(Language selection)

(Backlight OFF time)

(Brightness adjustment)
(contrast adjustment)
(status display)

(Monitor display selection)

(Sub-monitor 1 display
contents)

(Sub-monitor 2 display
contents)

(Bar graph 1 display
contents)

(Bar graph 2 display 1

contents)

(Bar graph 3 display
contents)

0: Japanese

1: English

2: German

3: French

4: Spanish

5: Italian

6: Chinese

8: Russian

9: Greek

10:  Turkish

11: Polish

12: Czech

13: Swedish
14: Portuguese
15: Dutch

16: Malay

17: Vietnamese
18: Thai

19: Indonesian

< | Change when running

<

5-421

0: Always OFF
1to 30 min

5-421

0 (dark) - 10 (bright)

0 (low) - 10 (high)

5-421

0: Hide 1: Display full
* This setting also applies to the standard keypad (TP-E2) status display
selection.

5-422

Operation guide display 1: Bar graph display

5-422

Output frequency 1 (before slip compensation)

Output frequency 2 (after slip compensation)

Set frequency

Motor speed

Load shaft speed

Feed speed

Constant feeding rate time

Speed (%)

Line speed set value

10: Line speed output value

13:  Output current

14: Output voltage

18: Calculated motor output torque

19: Power consumption

20: PID process command

22: PID feedback value

23: Timer value

24: PID output

25: Load factor

26: Motor output

27: Analog signal input monitor

31: Current position

32: Positioning deviation

33: Torque current (%)

34: Magnetic flux command (%)

35:  Input watt-hour

36: Winding diameter

37: Position control start position

38: Stop target position

39: PID deviation

40: Torque bias

41: Estimated inertia acceleration/deceleration time conversion value
(coming soon)

42: Customizable logic output

CRNOPIORWN=2 O

Same as K16

18

1to 26

1:  Output frequency 1 (before slip compensation)
3: Output current

14: Output voltage

18: Calculated motor output torque

19:  Power consumption

25: Load factor

26: Motor output

13

18

5-423

K40

Reserved

Oto7

5-423
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(=)
£
C
c ()] [0
2| £ =
Function c| & a
code Name Control method and Data setting range % § ';2%%?{ %
| @ ©
& a 14
®
£
O
K51 |Traceback 0: Permit Y Y 0 5-423
(Permit/prohibit data [1:  Prohibit
overwriting)
K52 (Sampling cycle) [0: 1 ms Y 0 5-423
1. 2ms
2: 5ms
3: 10ms
4: 20 ms
5: 50 ms
6: 100ms
7: 200 ms
] 8: 500 us
K53 (CH4 operation selection) [0:  Analog signal Y 0 5-424
1: Digital signal
K54 (Analog Ch1 source |0000 to FFFF (hexadecimal format) Y 2907
] selection)
K55 (Analog Ch2 source 290B
] selection)
K56 (Analog Ch3 source 0815
I selection)
K57 (Analog Ch4 source FFFF
I selection)
K58 (Digital Ch1 source {0000 to 00FF (hexadecimal format) Y 0080
I selection)
K59 (Digital Ch2 source 0081
selection)
K60 (Digital Ch3 source 0082
I selection)
K61 (Digital Ch4 source 0083
selection)
K62 (Digital Ch5 source 0084
] selection)
K63 (Digital Ch6 source 00FF
] selection)
K64 (Digital Ch7 source 00FF
] selection)
K65 Digital Ch8 source 00FF
selection)
K91 |Multi function keypad 0: Disable Y Y 0 5-425
TP-A2SW 1110 99: Respective mode
(< key shortcut selection)
K92 (> key shortcut selection) Y Y 64
K96 |TP-G1 compatibility mode |0: G1 Y 0 5-426
1. GX1
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Table 5.2-1 Factory default settings by inverter capacity

Fuji standard motors, 8-series

Restart
Motor capacity | Torque boost 1 to 4 rrnngglzr?tf;er Motor capacity| Torque boost 1 to 4 a]!t?;’srt‘r?gtmrr;?}?:
[kW] F09/A05/b05/r05 ary [kW] F09/A05/b05/r05 . ry
power failure power failure H13
H13
0.4 71 55
0.75 75 15
1.5 6.8 90
22 0.5 110
3.7 5.5 132
2.0
5.5 4.9 160
(0
7.5 4.4 200 00 8
11 3.5 220 25 O
zZ
15 2.8 280 o
18.5 315 5
—_— 2.2 1.0 4.0 Z
22 355 E
30 400
I — To}
37 0.0 500 5.0 %
<
45 1.5 630 )
Fuji premium efficiency motors
Torque boost 1 to 4 Restart Torque boost 1 to 4 Restart mode
Motor F09/A05/b05/r05 mode after Motor F09/A05/b05/r05 after momentary
: momentary ; power failure
capacity [kW] HHD HND power capacity [kW] HHD HND (restart timer)
failure H13 H13
0.4 71 71 55
0.75 3.8 3.2 75 15
1.5 3.0 24 90 '
2.2 2.5 21 0.5 110
3.7 2.4 2.0 132
2.0
5.5 1.9 1.9 160
7.5 1,8 1,8 200
0.0 0.0
11 1.3 1.3 220 25
15 1.2 1.2 280
18.5 0.9 0.9 315
1.0 4.0
22 0.9 0.9 355
30 400
37 0.0 0.0 500 5.0
45 1.5 630
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Table 5.2-2 Motor constants

on

, or other motors are selected by motor select

-series

When Fuji standard motor 8

Oor4)

(Function code P99/A39/b39/r39
B Three-phase 200V series
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B Three-phase 400V series
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5.2 Function Code Tables

on

lected by motor select

-Series IS se

When Fuji standard motor 6

:3)

(Function code P99/A39/b39/r39
B Three-phase 200V series
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5.2 Function Code Tables

B Three-phase 400 V series
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5.2 Function Code Tables

When dedicated Fuji motor for vector control is selected by motor selection

(Function code P99/A39/b39/r39 = 2)

B 200V series
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5.2 Function Code Tables

W 400V series

S3d0O NOILONNA
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5.2 Function Code Tables

When HP rating motor is selected by motor selection (Function code P99/A39/b39/r39 = 1)

B 200V series
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5.2 Function Code Tables

W 400V series
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5.2 Function Code Tables

When Fuji premium efficiency motor is selected by motor selection (Function code P99/A39/b39/r39 = 5)

B Three-phase 200V series
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5.2 Function Code Tables

B Three-phase 400 V series

t for motors with power output of 400 kW or higher.
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

5.3 Description of Function Codes

This section describes details of function code. In principle, explanation is given for each function code in order of
group and numerical order. However, function codes that are strongly related to one function are explained together
in the first paragraph.

5.3.1 F codes (Fundamental functions)

F0O0 Data protection

This is a function to protect currently set data by disabling to make changes in function code data (except FO0) and
all types of command values (frequency setting, PID command) by @/@ key operation from keypad.

Function code change Command value
FOO data setting with keypad
Change at keypad Change with communication operation (@/@ keys)
0 Allowed Allowed Allowed
1 Not allowed* Allowed Allowed
2 Allowed Allowed Not allowed
3 Not allowed* Allowed Not allowed

* Function codes cannot be changed at the keypad, however, function code FOO can be changed.

FOO data can be changed using the " key + @ key", or " key + @ key" double operation.

As a similar function related to data protection, “Allow function code editing (Data change enabled) ‘WE-KP”” which
can be assigned to a digital input terminal is available (EJ Function code E01 to E09 data = 19).

By combining data protection FOO, protection of function code functions as follows:

Function code change
Input signal “WE-KP”
Changes from the keypad Change from communication
OFF Not allowed
Allowed
ON Follow setting of FOO

@ + If “enable data change with keypad” [WE-KP] is set to a digital input terminal by mistake, it is not
possible to make changes in function codes. In this case, after shortening (ON) the terminal to which
temporarily “WE-KP” function is assigned, and the terminal [CM], change to a different function.

+ “WE-KP” is the change enable signal for function code, this is not the function to protect frequency
setting and PID command by @/@ key operation.
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

FO1

Frequency setting 1

Related function code:
F18 Bias (Frequency setting 1)
C30 Frequency setting 2
C31 to C35 Analog input adjustment (Terminal [12])
C36 to C40 Analog input adjustment (Terminal [C1] (C1 function))
C41 to C45 Analog input adjustment (Terminal [V2])
C55 to C56 Analog input adjustment (Terminal [12])
(Bias, Bias reference point)
C61 to C62 Analog input adjustment (Terminal [C1] (C1 function))
(Bias, Bias reference point)
C67 to C68 Analog input adjustment (Terminal [V2]]
(Bias, Bias reference point)
C74 to C78 Analog input adjustment (Terminal [C1] (V3 function))
C82 to C83 Analog input adjustment (Terminal [C1] (V3 function))
(Bias, Bias reference point)
C50 Bias (Frequency setting 1) (Bias reference point)

[%2]
H61 UP/DOWN control - Initial value selection Lrljl
d59, d61 to d63 Command (Pulse train input) e)
O
. . . . . zZ
Select setting method of frequency setting. Select Frequency setting 1 with function code F01, and Frequency e)
setting 2 with C30. Frequency setting 1 and Frequency setting 2 are selected with “Frequency setting 2/Frequency 5
setting 1 “Hz2/ Hz1"” assigned to the digital input terminal. (L Function code E01 to EQ9 data = 11). Z
L
FO01, C30 data Command source =
0 Frequency setting with keypad (refer to the following descriptions to find the setting method) %
1 Setting with voltage value to be input for terminal [12] (0 to £10 VDC, maximum output 5
frequency/+10 VDC)
Setting with current value (4 to 20 mA DC, maximum output frequency/20 mA DC) input for
2 terminal [C1] (C1 function)
(Set slide switch SW8 on the PCB to the [C1] side (factory default).
Setting with result of adding the voltage value to be input for terminal [12] (0 to +10 VDC,
maximum output frequency/+10 VDC) and the current value to be input for terminal [C1] (4 to
3 20 mA DC, maximum output frequency/20 mA DC)
(If the result of addition is equal to or higher than the maximum output frequency, frequency is
restricted to the maximum output frequency.)
Setting with voltage value to be input for terminal [V2] (0 to +10 VDC, maximum output
5 frequency/+10 VDC)
(Set slide switch SW5 on the PCB to the [V2] side (factory default)).
Setting with voltage value to be input for terminal [C1] (V3 function) (0 to 10 VDC, maximum
6 output frequency/+10 VDC)
(Set slide switch SW8 on the PCB to the [V3] side).
Setting with UP command “UP” and DOWN command “DOWN?” assigned to the digital input
7 terminal
It is necessary to assign the UP command (Data = 17) and DOWN command (Data = 18) to
digital input terminal [X1] to [X9]. (E01 to E09) FUNCTION
8 Frequency setting with keypad (with balanceless/bumpless function) F Codes
10 Setting with pattern operation 75 ggﬂiz
1 Frequency setting with digital input interface card (option) P Codes
(Refer to the Option Instruction Manual for details.) H Codes
Setting with pulse train input “PIN” (data = 48) assigned to digital input terminal [X6] and [X7], A Codes
or with PG interface card (option) b Codes
12 Note: If using terminal [X6] and [X7] with pulse train input, they may be affected by noise from | rCodes
other wiring. %
Keep wiring to terminal [X6] and [X7] and other wiring as far apart as possible. ﬁ
y Codes
K Codes
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

Setting method of reference frequency

[1] Setting the frequency with the keypad (F01 = 0 (factory default) or 8)

(1) Set the data of function code FO1 to “0” or “8”. When the keypad is set to Programming or Alarm mode, the
@/@ keys are disabled to modify the reference frequency. You need to switch to Running mode to enable
frequency setting with the @@ keys.

(2) When @/@ keys are pressed, reference frequency is displayed and the least significant digit of the
reference frequency flashes.

(3) By pressing the @/@ keys again, it is possible to change the reference frequency. The changed reference
frequency is automatically saved (function code E64 = O: factory default). Saved setting values are reflected
in function code C99, and are therefore copied with the keypad or FRENIC-Loader copy function.

Tip

A manual saving method (function code E64 = 1) is available in addition to the above method for saving
frequency setting data. After changing the reference frequency, press the key to save.

While the data of function code FO01 is set to “0” or “8”, when frequency setting method other than
Frequency setting 1 (Frequency setting 2, communication, multistep frequency) is selected as
frequency setting, it is not possible to change the reference setting with @/@ keys even if keypad is
at operation mode. In this case, pressing @/@ keys displays the currently selected reference
frequency.

When frequency setting is performed with @/@ keys, the least significant digit displayed flashes and
the data is changed from the least significant digit and the changing digit gradually shifts to the upper
digit.

In order to perform setting such as reference frequency, press @/@ once and when the least
significant digit flashes, push down the key, and then, the flashing digit will move. Therefore, it is
possible to change the large numerical number easily. This operation is called cursor movement.
When the data of function code FO1 is set to “8”, balanceless/bumpless function becomes enabled. If
changing to frequency setting with the keypad from a frequency setting method other than the keypad,
initial values for the new method will be the frequency settings prior to changing. By using this function,
even if frequency setting is switched, it is possible to perform operation without shock.
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

[2] Setting the frequency with analog input (F01 =1 to 3, 5, 6)

It is possible to arbitrarily specify a frequency setting from the analog inputs (voltage value to be input to terminal
[12], [V2], and [C1] (V3 function), or current value to be input to terminal [C1] (C1 function)) by multiplying them with
the gain and adding the bias. The polarity can be selected and the filter time constant and offset can be adjusted.

Table Adjustment constants of Frequency setting 1
Bias Gain Polarit
. olarity .
FO1 data| Input terminal Input range Bias Ba§e Gain Ba§e selection Filter | Offset
point point
Oto+10V,
1 [12] 10 to +10 V F18 C50 C32 C34 C35 C33 C31
. 4 to 20 mA
2 [C1] (C1 function) 0to 20 mA F18 C50 C37 C39 C40 C38 C36
[12] + [C1] 0to +10V, F18 | c50 | c32 | c34 | C35 | C33 | C31
5 |(C1function) -10to +10V
(Set by result of |4 to 20 mA
addition) 0to 20 mA F18 C50 C37 C39 C40 C38 C36
0to+10V,
5 [V2] 10 to +10 V F18 C50 C42 C44 C45 C43 C41
. O0to+10V,
6 [C1] (V3 function) 10 to +10 V F18 C50 C75 Ccr7 C78 C76 C74

Table Adjustment constants of Frequency setting 2

30 Bias Gain Polarit
; olarity .
data Input terminal Input range Bias Ba§e Gain Ba§e selection Filter | Offset
point point
Oto+10V,
1 [12] 10 to +10 V C55 C56 C32 C34 C35 C33 C31
. 4 to 20 mA
2 [C1] (C1 function) 0't0 20 mA C61 C62 C37 C39 C40 C38 C36
[12] + [C1] 0to+10V. | cs5 | cs6 | c32 | c34 | c35 | 33 | C3
5 |(C1function) -10to +10V
(Set by result of |4 to 20 mA
addition) 0't0 20 mA C61 C62 C37 C39 C40 C38 C36
5 [V2] Oto+10V Cc67 C68 C42 C44 C45 C43 C41
. Oto+10V,
6 [C1] (V3 function) 100 +10 V C82 C83 C75 cr7 C78 C76 C74

B Offsets (C31, C36, C41, C74)

C31, C36, C41 or C74 configures an offset for an analog voltage/current input. The offset also applies to signals
sent from the external equipment.

(O =Tl FUNCTION CODES

FUNCTION
F Codes

E Codes
B Filters (C33, C38, C43, C76) C Codes
C33, C38, C43 and C76 provide the filter time constants for the voltage and current of the analog input. The larger %
the time constant, the slower the response. Specify the proper filter time constant taking into account the response T ACodes
speed of the machine (load). If the input voltage fluctuates due to line noises, increase the time constant. b Codes
r Codes
Bl Polarity selection for terminal (C35, C45, C78) J Codes
C35, C45 and C78 configures the polarity and therefore the input range for analog input voltage. %
Codes
C35, C45, C78 data Terminal [12], [V2], [C1] (V3 function) input specifications W
0: Bipolar -10 to +10 V (factory default)
1: Unipolar 0 to +10 V (Negative value of voltage is regarded as 0 V)
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

B Terminal [C1] (C1 function) range / polarity selection (C40)

C40 data Terminal input range Handling when bias value is set to minus
0: Unipolar 4 to 20 mA (factory default)
Limit below 0 point with 0
1: Unipolar 0to 20 mA
10: Bipolar 4 to 20 mA
Enable below 0 point as minus value.
11: Bipolar 0to 20 mA

In order to use terminal [C1] with the C1 function and V3 function, the following settings are necessary.

[C1] terminal SW8 C40 C78

When using C1 function C1 side 0 (unipolar) Not required
(4 to 20 mA) (factory default) (factory default)

10 (bipolar)
When using C1 function C1 side 1 (unipolar) Not required
(0 to 20 mA) 11 (bipolar)
When using V3 function V3 side Not required 0
(0 to 10 V) (factory default)
When using V3 function V3 side Not required 1
(0to +10 V)

[ Referto “Chapter 2 2.2.7” for details on SW8.
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

B Gain and bias

Terminal <Frequency setting 1: FO1> <Frequency setting 2: C30>
Reference frequency Reference frequency
A A
% %
Gain Gain
(C32) Point B (C32) Point B
[1 2] Bias Bias
(F18) Point A (C59) Point A
Analog input
. - Analog input
) 100% ) 100%
Bias base Gain base Bias base Gain base
point point point point
(C50) (C34) (C56) (C34)
Referen\ce frequency Referencel frequency
% %
Gain Gain
©3N Point B (C37) Point B
[C1]
(C1 Bias Bias
function) (F18) Point A (ce1) Point A
. 100% Analog input 0 100% Analog input
Bias base Gain base Bias base Gain base
point point point point
(C50) (C39) (C62) (C39)
Reference frequency Reference frequency
% %
Gain Gain
(G42) Point B (C42) Point B
[V2] Bias Bias
(F18) Point A (C67) Point A
> Analog input — Analog input
Bias base Gain base 100% 0 Bias pase Gain 'base 100%
point point point point
(C50) (C44) (C68) (C44)
Reference frequency Reference frequency
A 3
% %
Gain Gain
(C75) Point B (C75) Point B
[C1]
(V3 Bias Bias
function) | (F18) Point A (C82) Point A
» Analog input » Analog input
0. " 100% eg npd
Bias base Gain base Bias base Gain base
point point point point
(C50) (C77) (C83) (C77)
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F Codes

E Codes
C Codes
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A Codes
b Codes
r Codes
J Codes
d Codes
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

@ For [12] + [C1] (C1 function) (setting by the result of addition), bias and gain are reflected to [12] and [C1]
(C1 function) individually, a